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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
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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
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creating efficient, responsive, and intelligent electronic
systems.
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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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4.4 ICC INTERFACE 

ICC (In-Circuit Communication) needs a minimum 
of four and up to six pins to be connected to the 
programming tool (see Figure 7). These pins are:

– RESET: device reset
– VSS: device power supply ground

– ICCCLK: ICC output serial clock pin
– ICCDATA: ICC input/output serial data pin
– ICCSEL/VPP: programming voltage
– OSC1(or OSCIN): main clock input for exter-

nal source (optional)
– VDD: application board power supply (see Fig-

ure 7, Note 3)

Figure 7. Typical ICC Interface

 
Notes:
1. If the ICCCLK or ICCDATA pins are only used 
as outputs in the application, no signal isolation is 
necessary. As soon as the Programming Tool is 
plugged to the board, even if an ICC session is not 
in progress, the ICCCLK and ICCDATA pins are 
not available for the application. If they are used as 
inputs by the application, isolation such as a serial 
resistor has to implemented in case another de-
vice forces the signal. Refer to the Programming 
Tool documentation for recommended resistor val-
ues.

2. During the ICC session, the programming tool 
must control the RESET pin. This can lead to con-
flicts between the programming tool and the appli-
cation reset circuit if it drives more than 5mA at 
high level (push pull output or pull-up resistor<1K). 
A schottky diode can be used to isolate the appli-
cation RESET circuit in this case. When using a 
classical RC network with R > 1K or a reset man-

agement IC with open drain output and pull-up 
resistor > 1K, no additional components are need-
ed. In all cases the user must ensure that no exter-
nal reset is generated by the application during the 
ICC session.

3. The use of Pin 7 of the ICC connector depends 
on the Programming Tool architecture. This pin 
must be connected when using most ST Program-
ming Tools (it is used to monitor the application 
power supply). Please refer to the Programming 
Tool manual. 

4. Pin 9 has to be connected to the OSC1 or OS-
CIN pin of the ST7 when the clock is not available 
in the application or if the selected clock option is 
not programmed in the option byte. ST7 devices 
with multi-oscillator capability need to have OSC2 
grounded in this case.
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Table 10. Nested Interrupts Register Map and Reset Values 

Address
(Hex.)

Register
Label

7 6 5 4 3 2 1 0

0025h ISPR0 
Reset Value

ei1 ei0 CLKM TLI

I1_3
1

I0_3
1

I1_2
1

I0_2
1

I1_1
1

I0_1
1 1 1

0026h ISPR1 
Reset Value

CAN TX/ER/SC CAN RX ei3 ei2

I1_7
1

I0_7
1

I1_6
1

I0_6
1

I1_5
1

I0_5
1

I1_4
1

I0_4
1

0027h ISPR2 
Reset Value

LINSCI 2 TIMER 16 TIMER 8 SPI

I1_11
1

I0_11
1

I1_10
1

I0_10
1

I1_9
1

I0_9
1

I1_8
1

I0_8
1

0028h ISPR3 
Reset Value 1 1 1 1

ART LINSCI 1

I1_13
1

I0_13
1

I1_12
1

I0_12
1

0029h
EICR0 
Reset Value

IS31
0

IS30
0

IS21
0

IS20
0

IS11
0

IS10
0

IS01
0

IS00
0

002Ah
EICR1 
Reset Value 0 0 0 0 0 0

TLIS
0

TLIE
0
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Figure 31. AWUFH Mode Flow-chart Notes:
1. WDGHALT is an option bit. See option byte sec-
tion for more details.
2. Peripheral clocked with an external clock source 
can still be active.
3. Only an AWUFH interrupt and some specific in-
terrupts can exit the MCU from HALT mode (such 
as external interrupt). Refer to Table 9, “Interrupt 
Mapping,” on page 34 for more details.
4. Before servicing an interrupt, the CC register is 
pushed on the stack. The I[1:0] bits of the CC reg-
ister are set to the current software priority level of 
the interrupt routine and recovered when the CC 
register is popped.
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10.1 WINDOW WATCHDOG (WWDG)

10.1.1 Introduction
The Window Watchdog is used to detect the oc-
currence of a software fault, usually generated by 
external interference or by unforeseen logical con-
ditions, which causes the application program to 
abandon its normal sequence. The Watchdog cir-
cuit generates an MCU reset on expiry of a pro-
grammed time period, unless the program refresh-
es the contents of the downcounter before the T6 
bit becomes cleared. An MCU reset is also gener-
ated if the 7-bit downcounter value (in the control 
register) is refreshed before the downcounter has 
reached the window register value. This implies 
that the counter must be refreshed in a limited win-
dow.

10.1.2 Main Features
■ Programmable free-running downcounter 
■ Conditional reset

– Reset (if watchdog activated) when the down-
counter value becomes less than 40h

– Reset (if watchdog activated) if the down-

counter is reloaded outside the window (see 
Figure 4)

■ Hardware/Software Watchdog activation 
(selectable by option byte)

■ Optional reset on HALT instruction 
(configurable by option byte)

10.1.3 Functional Description
The counter value stored in the WDGCR register 
(bits T[6:0]), is decremented every 16384 fOSC2
cycles (approx.), and the length of the timeout pe-
riod can be programmed by the user in 64 incre-
ments.

If the watchdog is activated (the WDGA bit is set) 
and when the 7-bit downcounter (T[6:0] bits) rolls 
over from 40h to 3Fh (T6 becomes cleared), it ini-
tiates a reset cycle pulling low the reset pin for typ-
ically 30μs. If the software reloads the counter 
while the counter is greater than the value stored 
in the window register, then a reset is generated.

Figure 34. Watchdog Block Diagram

RESET

WDGA

6-BIT DOWNCOUNTER (CNT)

T6 T0

WATCHDOG CONTROL REGISTER (WDGCR)

T1T2T3T4T5
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comparator
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10.1.5 How to Program the Watchdog Timeout
Figure 2 shows the linear relationship between the 
6-bit value to be loaded in the Watchdog Counter 
(CNT) and the resulting timeout duration in milli-
seconds. This can be used for a quick calculation 
without taking the timing variations into account. If 

more precision is needed, use the formulae in Fig-
ure 3.

Caution: When writing to the WDGCR register, al-
ways write 1 in the T6 bit to avoid generating an 
immediate reset. 

Figure 35. Approximate Timeout Duration
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Figure 36. Exact Timeout Duration (tmin and tmax)
WHERE:
tmin0 = (LSB + 128) x 64 x tOSC2
tmax0 = 16384 x tOSC2
tOSC2 = 125ns if fOSC2 = 8 MHz

CNT = Value of T[5:0] bits in the WDGCR register (6 bits)
MSB and LSB are values from the table below depending on the timebase selected by the TB[1:0] bits 
in the MCCSR register

To calculate the minimum Watchdog Timeout (tmin):

IF THEN

ELSE

To calculate the maximum Watchdog Timeout (tmax):

IF THEN

ELSE

Note: In the above formulae, division results must be rounded down to the next integer value.

Example:
With 2ms timeout selected in MCCSR register

TB1 Bit

(MCCSR Reg.)

TB0 Bit

(MCCSR Reg.)
Selected MCCSR 

Timebase
MSB LSB

0 0 2ms 4 59
0 1 4ms 8 53
1 0 10ms 20 35
1 1 25ms 49 54

Value of T[5:0] Bits in 
WDGCR Register (Hex.)

Min. Watchdog 
Timeout (ms) 

tmin

Max. Watchdog 
Timeout (ms) 

tmax
00 1.496 2.048
3F 128 128.552

CNT MSB
4

-------------< tmin tmin0 16384 CNT tosc2××+=

tmin tmin0 16384 CNT 4CNT
MSB
-----------------–⎝ ⎠

⎛ ⎞× 192 LSB+( ) 64 4CNT
MSB
-----------------××+ tosc2×+=

CNT
MSB

4
-------------≤ tmax tmax0 16384 CNT tosc2××+=

tmax tmax0 16384 CNT 4CNT
MSB
-----------------–⎝ ⎠

⎛ ⎞× 192 LSB+( ) 64 4CNT
MSB
-----------------××+ tosc2×+=
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PWM AUTO-RELOAD TIMER (Cont’d)

Figure 46. input Capture Timing Diagram, fCOUNTER = fCPU / 4
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10.3.3 Register Description

CONTROL / STATUS REGISTER (ARTCSR)
Read / Write

Reset Value: 0000 0000 (00h) 

Bit 7 = EXCL External Clock 
This bit is set and cleared by software. It selects the 
input clock for the 7-bit prescaler. 
0: CPU clock. 
1: External clock.

Bit 6:4 = CC[2:0] Counter Clock Control 
These bits are set and cleared by software. They 
determine the prescaler division ratio from fINPUT. 

Bit 3 = TCE Timer Counter Enable 
This bit is set and cleared by software. It puts the 
timer in the lowest power consumption mode. 
0: Counter stopped (prescaler and counter frozen). 
1: Counter running.

Bit 2 = FCRL Force Counter Re-Load 
This bit is write-only and any attempt to read it will 
yield a logical zero. When set, it causes the contents 
of ARTARR register to be loaded into the counter, 
and the content of the prescaler register to be 
cleared in order to initialize the timer before starting 
to count.

Bit 1 = OIE Overflow Interrupt Enable 
This bit is set and cleared by software. It allows to 
enable/disable the interrupt which is generated 
when the OVF bit is set. 
0: Overflow Interrupt disable. 
1: Overflow Interrupt enable.

Bit 0 = OVF Overflow Flag 
This bit is set by hardware and cleared by software 
reading the ARTCSR register. It indicates the tran-
sition of the counter from FFh to the ARTARR val-
ue.  

0: New transition not yet reached 
1: Transition reached

COUNTER ACCESS REGISTER (ARTCAR)
Read / Write

Reset Value: 0000 0000 (00h) 

Bit 7:0 = CA[7:0] Counter Access Data

These bits can be set and cleared either by hard-
ware or by software. The ARTCAR register is used 
to read or write the auto-reload counter “on the fly” 
(while it is counting).

AUTO-RELOAD REGISTER (ARTARR)
Read / Write

Reset Value: 0000 0000 (00h) 

Bit 7:0 = AR[7:0] Counter Auto-Reload Data

These bits are set and cleared by software. They 
are used to hold the auto-reload value which is au-
tomatically loaded in the counter when an overflow 
occurs. At the same time, the PWM output levels 
are changed according to the corresponding OPx 
bit in the PWMCR register.

This register has two PWM management func-
tions:

– Adjusting the PWM frequency
– Setting the PWM duty cycle resolution 

PWM Frequency vs Resolution: 

7 0

EXCL CC2 CC1 CC0 TCE FCRL OIE OVF

fCOUNTER With fINPUT=8 MHz CC2 CC1 CC0

fINPUT
fINPUT / 2
fINPUT / 4
fINPUT / 8

fINPUT / 16
fINPUT / 32
fINPUT / 64
fINPUT / 128

8 MHz
4 MHz
2 MHz
1 MHz

500 kHz
250 kHz
125 kHz
62.5 kHz

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

7 0

CA7 CA6 CA5 CA4 CA3 CA2 CA1 CA0

7 0

AR7 AR6 AR5 AR4 AR3 AR2 AR1 AR0

ARTARR 
value

Resolution
fPWM

Min Max

0 8-bit ~0.244 kHz 31.25 kHz
[ 0..127 ] > 7-bit ~0.244 kHz 62.5 kHz

[ 128..191 ] > 6-bit ~0.488 kHz 125 kHz
[ 192..223 ] > 5-bit ~0.977 kHz 250 kHz
[ 224..239 ] > 4-bit ~1.953 kHz 500 kHz
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10.5.3.4 One Pulse Mode
One Pulse mode enables the generation of a 
pulse when an external event occurs. This mode is 
selected via the OPM bit in the CR2 register.

The one pulse mode uses the Input Capture1 
function and the Output Compare1 function.

Procedure:
To use one pulse mode:

1. Load the OC1R register with the value corre-
sponding to the length of the pulse (see the for-
mula in the opposite column).

2. Select the following in the CR1 register:

– Using the OLVL1 bit, select the level to be ap-
plied to the OCMP1 pin after the pulse.

– Using the OLVL2 bit, select the level to be ap-
plied to the OCMP1 pin during the pulse.

– Select the edge of the active transition on the 
ICAP1 pin with the IEDG1 bit (the ICAP1 pin 
must be configured as floating input).

3. Select the following in the CR2 register:

– Set the OC1E bit, the OCMP1 pin is then ded-
icated to the Output Compare 1 function.

– Set the OPM bit.

– Select the timer clock CC[1:0] (see Table 19 
Clock Control Bits).

Then, on a valid event on the ICAP1 pin, the coun-
ter is initialized to FCh and OLVL2 bit is loaded on 
the OCMP1 pin, the ICF1 bit is set and the value 
FFFDh is loaded in the IC1R register.

Because the ICF1 bit is set when an active edge 
occurs, an interrupt can be generated if the ICIE 
bit is set.

Clearing the Input Capture interrupt request (that 
is, clearing the ICFi bit) is done in two steps:

1. Reading the SR register while the ICFi bit is set. 

2. An access (read or write) to the ICiLR register.

The OC1R register value required for a specific 
timing application can be calculated using the fol-
lowing formula:

Where: 
t = Pulse period (in seconds)

fCPU = PLL output x2 clock frequency in hertz 
(or fOSC/2 if PLL is not enabled)

PRESC = Timer prescaler factor (2, 4, 8 or 8000 
depending on the CC[1:0] bits, see Ta-
ble 19 Clock Control Bits)

When the value of the counter is equal to the value 
of the contents of the OC1R register, the OLVL1 
bit is output on the OCMP1 pin, (See Figure 68).

Notes:
1. The OCF1 bit cannot be set by hardware in one 

pulse mode but the OCF2 bit can generate an 
Output Compare interrupt.

2. When the Pulse Width Modulation (PWM) and 
One Pulse Mode (OPM) bits are both set, the 
PWM mode is the only active one.

3. If OLVL1=OLVL2 a continuous signal will be 
seen on the OCMP1 pin.

4. The ICAP1 pin can not be used to perform input 
capture. The ICAP2 pin can be used to perform 
input capture (ICF2 can be set and IC2R can be 
loaded) but the user must take care that the 
counter is reset each time a valid edge occurs 
on the ICAP1 pin and ICF1 can also generates 
interrupt if ICIE is set.

5. When one pulse mode is used OC1R is dedi-
cated to this mode. Nevertheless OC2R and 
OCF2 can be used to indicate a period of time 
has been elapsed but cannot generate an out-
put waveform because the level OLVL2 is dedi-
cated to the one pulse mode.

event occurs

Counter
= OC1R OCMP1 = OLVL1

When

When

on ICAP1

One pulse mode cycle

OCMP1 = OLVL2

Counter is reset
to FCh

ICF1 bit is set

ICR1 = Counter 

OCiR Value =
t * fCPU

PRESC

- 5
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10.5.8 8-bit Timer Register Map 

Address

(Hex.)
Register 

Name
7 6 5 4 3 2 1 0

3C CR2 OC1E OC2E OPM PWM CC1 CC0 IEDG2 0

3D CR1 ICIE OCIE TOIE FOLV2 FOLV1 OLVL2 IEDG1 OLVL1

3E CSR ICF1 OCF1 TOF ICF2 OCF2 TIMD

3F IC1R MSB LSB

40 OC1R MSB LSB

41 CTR MSB LSB

42 ACTR MSB LSB

43 IC2R MSB LSB

44 OC2R MSB LSB
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10.6.3.1 Functional Description
A basic example of interconnections between a 
single master and a single slave is illustrated in 
Figure 71.

The MOSI pins are connected together and the 
MISO pins are connected together. In this way 
data is transferred serially between master and 
slave (most significant bit first). 

The communication is always initiated by the mas-
ter. When the master device transmits data to a 
slave device via MOSI pin, the slave device re-
sponds by sending data to the master device via 

the MISO pin. This implies full duplex communica-
tion with both data out and data in synchronized 
with the same clock signal (which is provided by 
the master device via the SCK pin).

To use a single data line, the MISO and MOSI pins 
must be connected at each node (in this case only 
simplex communication is possible). 

Four possible data/clock timing relationships may 
be chosen (see Figure 74 on page 114) but master 
and slave must be programmed with the same tim-
ing mode.

Figure 71. Single Master/ Single Slave Application

8-bit SHIFT REGISTER

SPI
CLOCK

GENERATOR

8-bit SHIFT REGISTER
MISO

MOSI MOSI

MISO

SCK SCK

SLAVEMASTER

SS SS+5V

MSBit LSBit MSBit LSBit

Not used if SS is managed
by software
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10.6.5 Error Flags
10.6.5.1 Master Mode Fault (MODF)
Master mode fault occurs when the master de-
vice’s SS pin is pulled low. 

When a Master mode fault occurs:

– The MODF bit is set and an SPI interrupt re-
quest is generated if the SPIE bit is set.

– The SPE bit is reset. This blocks all output 
from the device and disables the SPI periph-
eral.

– The MSTR bit is reset, thus forcing the device 
into slave mode.

Clearing the MODF bit is done through a software 
sequence:

1. A read access to the SPICSR register while the 
MODF bit is set.

2. A write to the SPICR register.

Notes: To avoid any conflicts in an application 
with multiple slaves, the SS pin must be pulled 
high during the MODF bit clearing sequence. The 
SPE and MSTR bits may be restored to their orig-
inal state during or after this clearing sequence. 

Hardware does not allow the user to set the SPE 
and MSTR bits while the MODF bit is set except in 
the MODF bit clearing sequence.

In a slave device, the MODF bit can not be set, but 
in a multimaster configuration the device can be in 
slave mode with the MODF bit set.

The MODF bit indicates that there might have 
been a multimaster conflict and allows software to 
handle this using an interrupt routine and either 
perform a reset or return to an application default 
state. 

10.6.5.2 Overrun Condition (OVR)
An overrun condition occurs when the master de-
vice has sent a data byte and the slave device has 
not cleared the SPIF bit issued from the previously 
transmitted byte.

When an Overrun occurs:

– The OVR bit is set and an interrupt request is 
generated if the SPIE bit is set.

In this case, the receiver buffer contains the byte 
sent after the SPIF bit was last cleared. A read to 
the SPIDR register returns this byte. All other 
bytes are lost.

The OVR bit is cleared by reading the SPICSR 
register.

10.6.5.3 Write Collision Error (WCOL)
A write collision occurs when the software tries to 
write to the SPIDR register while a data transfer is 
taking place with an external device. When this 
happens, the transfer continues uninterrupted and 
the software write will be unsuccessful.

Write collisions can occur both in master and slave 
mode. See also Section 10.6.3.2 "Slave Select 
Management".

Note: A "read collision" will never occur since the 
received data byte is placed in a buffer in which 
access is always synchronous with the CPU oper-
ation.

The WCOL bit in the SPICSR register is set if a 
write collision occurs.

No SPI interrupt is generated when the WCOL bit 
is set (the WCOL bit is a status flag only).

Clearing the WCOL bit is done through a software 
sequence (see Figure 75).

Figure 75. Clearing the WCOL Bit (Write Collision Flag) Software Sequence
Clearing sequence after SPIF = 1 (end of a data byte transfer)

1st Step
Read SPICSR

Read SPIDR2nd Step SPIF = 0
WCOL = 0

Clearing sequence before SPIF = 1 (during a data byte transfer)

1st Step

2nd Step WCOL = 0

Read SPICSR

Read SPIDR
Note: Writing to the SPIDR register in-
stead of reading it does not reset the 
WCOL bit.

RESULT

RESULT
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

10.7.10 LIN Mode Register Description
STATUS REGISTER (SCISR) 
Read Only 
Reset Value: 1100 0000  (C0h)

Bits 7:4 = Same function as in SCI mode; please 
refer to Section 0.1.8 SCI Mode Register Descrip-
tion.

Bit 3 = LHE LIN Header Error. 
During LIN Header this bit signals three error 
types: 

– The LIN Synch Field is corrupted and the SCI is 
blocked in LIN Synch State (LSF bit = 1).

– A timeout occurred during LIN Header reception

– An overrun error was detected on one of the 
header field (see OR bit description in Section 
0.1.8 SCI Mode Register Description).

An interrupt is generated if RIE = 1 in the SCICR2 
register. If blocked in the LIN Synch State, the LSF 
bit must first be reset (to exit LIN Synch Field state 
and then to be able to clear LHE flag). Then it is 
cleared by the following software sequence: An 
access to the SCISR register followed by a read to 
the SCIDR register.
0: No LIN Header error 
1: LIN Header error detected

Note: 
Apart from the LIN Header this bit signals an Over-
run Error as in SCI mode (see description in Sec-
tion 0.1.8 SCI Mode Register Description).

Bit 2 = NF Noise flag 

In LIN Master mode (LINE bit = 1 and LSLV bit = 
0), this bit has the same function as in SCI mode; 
please refer to Section 0.1.8 SCI Mode Register 
Description.

In LIN Slave mode (LINE bit = 1 and LSLV bit = 1) 
this bit has no meaning. 

Bit 1 = FE Framing error. 
In LIN slave mode, this bit is set only when a real 

framing error is detected (if the stop bit is dominant 
(0) and at least one of the other bits is recessive 
(1). It is not set when a break occurs, the LHDF bit 
is used instead as a break flag (if the LHDM 
bit = 0). It is cleared by a software sequence (an 
access to the SCISR register followed by a read to 
the SCIDR register).
0: No Framing error
1: Framing error detected

Bit 0 = PE Parity error. 
This bit is set by hardware when a LIN parity error 
occurs (if the PCE bit is set) in receiver mode. It is 
cleared by a software sequence (a read to the sta-
tus register followed by an access to the SCIDR 
data register). An interrupt is generated if PIE = 1 
in the SCICR1 register.
0: No LIN parity error
1: LIN Parity error detected

CONTROL REGISTER 1 (SCICR1) 
Read/Write 
Reset Value: x000 0000 (x0h)

Bits 7:3 = Same function as in SCI mode; please 
refer to Section 0.1.8 SCI Mode Register Descrip-
tion.

Bit 2 = PCE Parity control enable. 
This bit is set and cleared by software. It selects 
the hardware parity control for LIN identifier parity 
check.
0: Parity control disabled
1: Parity control enabled

When a parity error occurs, the PE bit in the 
SCISR register is set.

Bit 1 = Reserved

Bit 0 = Same function as in SCI mode; please refer 
to Section 0.1.8 SCI Mode Register Description.

7 0

TDRE TC RDRF IDLE LHE NF FE PE

7 0

R8 T8 SCID M WAKE PCE PS PIE
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Master Only) (Cont’d)

10.8.4.4 Conventional Baud Rate Generation
The baud rates for the receiver and transmitter (Rx 
and Tx) are set independently and calculated as 
follows

:

with:

PR = 1, 3, 4 or 13 (see SCP[1:0] bits)

TR = 1, 2, 4, 8, 16, 32, 64, 128 

(see SCT[2:0] bits)

RR = 1, 2, 4, 8, 16, 32, 64, 128 

(see SCR[2:0] bits)

All these bits are in the SCIBRR register.

Example: If fCPU is 8 MHz (normal mode) and if 
PR = 13 and TR = RR = 1, the transmit and re-
ceive baud rates are 38400 baud.

Note: The baud rate registers MUST NOT be 
changed while the transmitter or the receiver is en-
abled.

10.8.4.5 Extended Baud Rate Generation
The extended prescaler option gives a very fine 
tuning on the baud rate, using a 255 value prescal-
er, whereas the conventional Baud Rate Genera-
tor retains industry standard software compatibili-
ty.

The extended baud rate generator block diagram 
is described in the Figure 90.

The output clock rate sent to the transmitter or to 
the receiver is the output from the 16 divider divid-
ed by a factor ranging from 1 to 255 set in the SCI-
ERPR or the SCIETPR register.

Note: The extended prescaler is activated by set-
ting the SCIETPR or SCIERPR register to a value 

other than zero. The baud rates are calculated as 
follows:

with:

ETPR = 1, ..., 255 (see SCIETPR register)

ERPR = 1, ..., 255 (see SCIERPR register)

10.8.4.6 Receiver Muting and Wake-up Feature
In multiprocessor configurations it is often desira-
ble that only the intended message recipient 
should actively receive the full message contents, 
thus reducing redundant SCI service overhead for 
all non addressed receivers. 

The non addressed devices may be placed in 
sleep mode by means of the muting function. 

Setting the RWU bit by software puts the SCI in 
sleep mode:

All the reception status bits cannot be set.

All the receive interrupts are inhibited.

A muted receiver may be awakened by one of the 
following two ways: 

– by Idle Line detection if the WAKE bit is reset,

– by Address Mark detection if the WAKE bit is set. 

Receiver wakes-up by Idle Line detection when 
the Receive line has recognized an Idle Frame. 
Then the RWU bit is reset by hardware but the 
IDLE bit is not set.

Receiver wakes-up by Address Mark detection 
when it received a “1” as the most significant bit of 
a word, thus indicating that the message is an ad-
dress. The reception of this particular word wakes 
up the receiver, resets the RWU bit and sets the 
RDRF bit, which allows the receiver to receive this 
word normally and to use it as an address word.

Tx = 
(16*PR)*TR

fCPU
Rx = 

(16*PR)*RR

fCPU

Tx = 
16*ETPR*(PR*TR)

fCPU Rx = 
16*ERPR*(PR*RR)

fCPU
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Master Only) (Cont’d)

EXTENDED RECEIVE PRESCALER DIVISION 
REGISTER (SCIERPR)
Read/Write

Reset Value: 0000 0000 (00 h)

Bits 7:0 = ERPR[7:0] 8-bit Extended Receive 
Prescaler Register.

The extended Baud Rate Generator is activated 
when a value other than 00h is stored in this regis-
ter. The clock frequency from the 16 divider (see 
Figure 90) is divided by the binary factor set in the 
SCIERPR register (in the range 1 to 255).

The extended baud rate generator is not active af-
ter a reset.

EXTENDED TRANSMIT PRESCALER DIVISION 
REGISTER (SCIETPR)
Read/Write

Reset Value:0000 0000 (00 h)

Bits 7:0 = ETPR[7:0] 8-bit Extended Transmit 
Prescaler Register.

The extended Baud Rate Generator is activated 
when a value other than 00h is stored in this regis-
ter. The clock frequency from the 16 divider (see 
Figure 90) is divided by the binary factor set in the 
SCIETPR register (in the range 1 to 255).

The extended baud rate generator is not active af-
ter a reset.

Table 27. Baud Rate Selection

7 0

ERPR
7

ERPR
6

ERPR
5

ERPR
4

ERPR
3

ERPR
2

ERPR
1

ERPR
0

7 0

ETPR
7

ETPR
6

ETPR
5

ETPR
4

ETPR
3

ETPR
2

ETPR
1

ETPR
0

Symbol Parameter
Conditions

Standard
Baud
Rate

Unit
fCPU

Accuracy vs. 
Standard

Prescaler

fTx

fRx

Communication 
frequency

8 MHz

~0.16%

Conventional Mode 
TR (or RR) = 128, PR = 13 
TR (or RR) = 32, PR = 13 
TR (or RR) = 16, PR =13 
TR (or RR) = 8, PR = 13 
TR (or RR) = 4, PR = 13 
TR (or RR) = 16, PR = 3 
TR (or RR) = 2, PR = 13 
TR (or RR) = 1, PR =13

300 
1200 
2400 
4800 
9600 

10400 
19200 
38400

~300.48 
~1201.92 
~2403.84 
~4807.69 
~9615.38 

~10416.67 
~19230.77 
~38461.54

Hz

~0.79%
Extended Mode 
ETPR (or ERPR) = 35, 
TR (or RR) = 1, PR = 1

14400 ~14285.71
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10.9 beCAN CONTROLLER (beCAN)

The beCAN controller (Basic Enhanced CAN), in-
terfaces the CAN network and supports the CAN 
protocol version 2.0A and B. It has been designed 
to manage high number of incoming messages ef-
ficiently with a minimum CPU load. It also meets 
the priority requirements for transmit messages. 
10.9.1 Main Features
■ Supports CAN protocol version 2.0 A, B Active
■ Bit rates up to 1Mbit/s

Transmission
■ 2 transmit mailboxes
■ Configurable transmit priority

Reception
■ 1 receive FIFO with three stages
■ 6 scalable filter banks
■ Identifier list feature
■ Configurable FIFO overrun

Management
■ Maskable interrupts
■ Software-efficient mailbox mapping at a unique 

address space

10.9.2 General Description
In today’s CAN applications, the number of nodes 
in a network is increasing and often several net-
works are linked together via gateways. Typically 
the number of messages in the system (and thus 
to be handled by each node) has significantly in-
creased. In addition to the application messages, 
Network Management and Diagnostic messages 
have been introduced. 

– An enhanced filtering mechanism is required to 
handle each type of message.

Furthermore, application tasks require more CPU 
time, therefore real-time constraints caused by 
message reception have to be reduced.

– A receive FIFO scheme allows the CPU to be 
dedicated to application tasks for a long time pe-
riod without losing messages.

The standard HLP (Higher Layer Protocol) based 
on standard CAN drivers requires an efficient in-
terface to the CAN controller.

– All mailboxes and registers are organized in 16-
byte pages mapped at the same address and se-
lected via a page select register.

Figure 94. CAN Network Topology
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beCAN CONTROLLER (Cont’d)

CAN FILTER CONFIGURATION REG.1 (CFCR2)
All bits of this register are set and cleared by soft-
ware. 
Read / Write 
Reset Value: 0000 0000 (00h)

Bit 7 = Reserved. Forced to 0 by hardware.

Bits 6:5 = FSC5[1:0] Filter Scale Configuration 
These bits define the scale configuration of Filter 
5. 

Bit 4 = FACT5 Filter Active 
The software sets this bit to activate filter 5. To 
modify the Filter 5 registers (CF5R[0:7]) the 
FACT5 bit must be cleared.
0: Filter 5 is not active
1: Filter 5 is active

Bit 3 = Reserved. Forced to 0 by hardware.

Bits 2:1 = FSC4[1:0] Filter Scale Configuration 
These bits define the scale configuration of Filter 
4. 

Bit 0 = FACT4 Filter Active 
The software sets this bit to activate Filter 4. To 
modify the Filter 4 registers (CF4R[0:7]), the 
FACT4 bit must be cleared.
0: Filter 4 is not active
1: Filter 4 is active

CAN FILTER MODE REGISTER (CFMR0)
All bits of this register are set and cleared by soft-
ware. 
Read / Write 
Reset Value: 0000 0000 (00h)

Bit 7 = FMH3 Filter Mode High 
Mode of the high registers of Filter 3. 
0: High registers are in mask mode
1: High registers are in identifier list mode

Bit 6 = FML3 Filter Mode Low 
Mode of the low registers of Filter 3. 
0: Low registers are in mask mode
1: Low registers are in identifier list mode

Bit 5 = FMH2 Filter Mode High 
Mode of the high registers of Filter 2. 
0: High registers are in mask mode
1: High registers are in identifier list mode

Bit 4 = FML2 Filter Mode Low 
Mode of the low registers of Filter 2. 
0: Low registers are in mask mode
1: Low registers are in identifier list mode

Bit 3 = FMH1 Filter Mode High 
Mode of the high registers of Filter 1. 
0: High registers are in mask mode
1: High registers are in identifier list mode

Bit 2 = FML1 Filter Mode Low 
Mode of the low registers of filter 1. 
0: Low registers are in mask mode
1: Low registers are in identifier list mode

Bit 1 = FMH0 Filter Mode High 
Mode of the high registers of filter 0. 
0: High registers are in mask mode
1: High registers are in identifier list mode

Bit 0 = FML0 Filter Mode Low 
Mode of the low registers of filter 0. 
0: Low registers are in mask mode
1: Low registers are in identifier list mode

7 0

0 FSC51 FSC50 FACT5 0 FSC41 FSC40 FACT4

7 0

FMH3 FML3 FMH2 FML2 FMH1 FML1 FMH0 FML0

bso
lete Product(

s) 
- O

bso
lete Product(

s)
203/265



ST72561

    
  O
12.4 SUPPLY CURRENT CHARACTERISTICS

The following current consumption specified for 
the ST7 functional operating modes over tempera-
ture range does not take into account the clock 
source current consumption. To get the total de-

vice consumption, the two current values must be 
added (except for HALT mode for which the clock 
is stopped).

Notes:
1. Typical data are based on TA = 25°C, VDD = 5V (4.5V ≤ VDD ≤ 5.5V range).
2. Data based on characterization results, tested in production at VDD max., fCPU max. and TA max.
3. Measurements are done in the following conditions:
- Program executed from Flash, CPU running with Flash (for flash devices).
- All I/O pins in input mode with a static value at VDD or VSS (no load)
- All peripherals in reset state.
- Clock input (OSC1) driven by external square wave.
- In SLOW and SLOW WAIT mode, fCPU is based on fOSC divided by 32. 

To obtain the total current consumption of the device, add the clock source (Section 12.5.3) and the peripheral power 
consumption (Section 12.4.2).

4. All I/O pins in input mode with a static value at VDD or VSS (no load). Data based on characterization results, tested in 
production at VDD max., fCPU max. and TA max.
5. This consumption refers to the Halt period only and not the associated run period which is software dependent.

Symbol Parameter Conditions
Flash Devices  ROM Devices

Unit
Typ1) Max2) Typ1 Max2)

IDD

Supply current in RUN mode3)

fOSC = 2 MHz, fCPU = 1 MHz 
fOSC = 4 MHz, fCPU = 2 MHz 
fOSC = 8 MHz, fCPU = 4 MHz 
fOSC = 16 MHz, fCPU = 8 MHz

1.8
3.2
6

10

3
5
8

15

1.1
2.2
4.4
8.9

2
3.5
6
12

mA

Supply current in SLOW mode3)

fOSC = 2 MHz, fCPU = 62.5kHz 
fOSC = 4 MHz, fCPU = 125 kHz 
fOSC = 8 MHz, fCPU = 250 kHz 
fOSC = 16 MHz, fCPU = 500 kHz

0.5
0.6
0.85
1.25

2.7
3

3.6
4

0.1
0.2
0.4
0.8

0.2
0.4
0.8
1.5

Supply current in WAIT mode3)

fOSC = 2 MHz, fCPU = 1 MHz 
fOSC = 4 MHz, fCPU = 2 MHz 
fOSC = 8 MHz, fCPU = 4 MHz 
fOSC = 16 MHz, fCPU = 8 MHz

1
1.8
3.4
6.4

3
4
5
7

0.7
1.4
2.9
5.7

3
4
5
7

Supply current in SLOW WAIT 
mode2)

fOSC = 2 MHz, fCPU = 62.5 kHz 
fOSC = 4 MHz, fCPU = 125 kHz 
fOSC = 8 MHz, fCPU = 250 kHz 
fOSC = 16 MHz, fCPU = 500 kHz

0.4
0.5
0.6
0.8

1.2
1.3
1.8
2

0.07
0.14
0.28
0.56

0.12
0.25
0.5
1

Supply current in HALT mode4) VDD = 5.5V
-40°C ≤ TA ≤ +85°C

<1
10

<1
10

μA
-40°C ≤ TA ≤ +125°C 50 50

Supply current in ACTIVE HALT 
mode4)5) 0.5 1.2 0.18 0.25 mA

Supply current in AWUFH 
mode4)5) VDD = 5.5V

-40°C ≤ TA ≤ +85°C
25

30
25

30
μA

-40°C ≤ TA ≤ +125°C 70 70
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EMC CHARACTERISTICS (Cont’d)

12.8.3 Absolute Maximum Ratings (Electrical 
Sensitivity)
Based on two different tests (ESD and LU) using 
specific measurement methods, the product is 
stressed in order to determine its performance in 
terms of electrical sensitivity (see Table 39 and 
Table 40 below). For more details, refer to applica-
tion note AN1181.

12.8.3.1 Electro-Static Discharge (ESD)
Electro-Static Discharges (a positive then a nega-
tive pulse separated by 1 second) are applied to 
the pins of each sample according to each pin 
combination. The sample size depends on the 

number of supply pins in the device (3 parts*(n+1) 
supply pin). Two models can be simulated: Human 
Body Model and Machine Model. This test con-
forms to the JESD22-A114A/A115A standard. 

12.8.3.2 Static Latch-Up
■ LU: Two complementary static tests are 

required on 6 parts to assess the latch-up 
performance. A supply overvoltage (applied to 
each power supply pin) and a current injection 
(applied to each input, output and configurable I/
O pin) are performed on each sample. This test 
conforms to the EIA/JESD 78 IC latch-up 
standard. 

Table 39. Absolute Maximum Ratings  

Notes:
1. Data based on characterization results, not tested in production.

Table 40. Electrical Sensitivities  

Symbol Ratings Conditions Maximum value1) Unit

VESD(HBM) Electro-static discharge voltage (Human Body Model)

TA = +25°C

2000

V
VESD(MM) Electro-static discharge voltage (Machine Model) 200

VESD(CDM) Electro-static discharge voltage (Charge Device Model)
750 on corner pins, 

500 on others

Symbol Parameter Conditions Class

LU Static latch-up class
TA=+125°C  
conforming to JESD 78

II level A
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CONTROL PIN CHARACTERISTICS (Cont’d)

Figure 134. RESET Pin Protection When LVD Is Enabled1)2)

Figure 135. RESET Pin Protection When LVD Is Disabled1)

Note 1:
1.1 The reset network protects the device against parasitic resets.
1.2 The output of the external reset circuit must have an open-drain output to drive the ST7 reset pad. Otherwise the 
device can be damaged when the ST7 generates an internal reset (LVD or watchdog).
1.3 Whatever the reset source is (internal or external), the user must ensure that the level on the RESET pin can go below 
the VIL max. level specified in Section 12.10.1. Otherwise the reset will not be taken into account internally.
1.4 Because the reset circuit is designed to allow the internal RESET to be output in the RESET pin, the user must ensure 
that the current sunk on the RESET pin (by an external pull-up for example) is less than the absolute maximum value 
specified for IINJ(RESET) in Section 12.2.2 on page 220.
Note 2:
2.1 When the LVD is enabled, it is mandatory not to connect a pull-up resistor. A 10nF pull-down capacitor is recommend-
ed to filter noise on the reset line.
2.2. In case a capacitive power supply is used, it is recommended to connect a1MW pull-down resistor to the RESET pin 
to discharge any residual voltage induced by this capacitive power supply (this will add 5µA to the power consumption of 
the MCU).
2.3. Tips when using the LVD:

– 1. Check that all recommendations related to reset circuit have been applied (see notes above)
– 2. Check that the power supply is properly decoupled (100nF + 10µF close to the MCU). Refer to AN1709. If this 

cannot be done, it is recommended to put a 100nF + 1MW pull-down on the RESET pin.
– 3. The capacitors connected on the RESET pin and also the power supply are key to avoiding any start-up margin-

ality. In most cases, steps 1 and 2 above are sufficient for a robust solution. Otherwise: Replace 10nF pull-down on 
the RESET pin with a 5µF to 20µF capacitor.

0.01μF
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