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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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6.3 RESET SEQUENCE MANAGER (RSM)

6.3.1 Introduction
The reset sequence manager includes three RE-
SET sources as shown in Figure 2:
■ External RESET source pulse
■ Internal LVD RESET (Low Voltage Detection)
■ Internal WATCHDOG RESET

These sources act on the RESET pin and it is al-
ways kept low during the delay phase.

The RESET service routine vector is fixed at ad-
dresses FFFEh-FFFFh in the ST7 memory map.

The basic RESET sequence consists of three 
phases as shown in Figure 1:
■ Active Phase depending on the RESET source
■ 256 or 4096 CPU clock cycle delay (selected by 

option byte)
■ RESET vector fetch

The 256 or 4096 CPU clock cycle delay allows the 
oscillator to stabilize and ensures that recovery 
has taken place from the Reset state. The shorter 
or longer clock cycle delay should be selected by 
option byte to correspond to the stabilization time 
of the external oscillator used in the application. 

The RESET vector fetch phase duration is two 
clock cycles.

Figure 12. RESET Sequence Phases

Caution: When the ST7 is unprogrammed or fully 
erased, the Flash is blank and the RESET vector 
is not programmed. For this reason, it is recom-
mended to keep the RESET pin in low state until 
programming mode is entered, in order to avoid 
unwanted behavior.

6.3.2 Asynchronous External RESET pin
The RESET pin is both an input and an open-drain 
output with integrated RON weak pull-up resistor. 
This pull-up has no fixed value but varies in ac-
cordance with the input voltage. It can be pulled 
low by external circuitry to reset the device. See 
Electrical Characteristic section for more details.

A RESET signal originating from an external 
source must have a duration of at least th(RSTL)in in 
order to be recognized (see Figure 3). This detec-
tion is asynchronous and therefore the MCU can 
enter reset state even in HALT mode.

Figure 13. Reset Block Diagram 
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SYSTEM INTEGRITY MANAGEMENT (Cont’d)

6.4.4 Register Description
SYSTEM INTEGRITY (SI) CONTROL/STATUS REGISTER (SICSR)
Read / Write

Reset Value: 000x 000x (00h) 

Bit 7 = Reserved, must be kept cleared.

Bit 6 = AVDIE Voltage Detector interrupt enable 
This bit is set and cleared by software. It enables 
an interrupt to be generated when the AVDF flag 
changes (toggles). The pending interrupt informa-
tion is automatically cleared when software enters 
the AVD interrupt routine. 
0: AVD interrupt disabled 
1: AVD interrupt enabled

Bit 5 = AVDF Voltage Detector flag 
This read-only bit is set and cleared by hardware. 
If the AVDIE bit is set, an interrupt request is gen-
erated when the AVDF bit changes value. Refer to 
Figure 16 and to Section 6.4.2.1 for additional de-
tails. 
0: VDD over VIT+(AVD) threshold 
1: VDD under VIT-(AVD) threshold

Bit 4 = LVDRF LVD reset flag 
This bit indicates that the last Reset was generat-
ed by the LVD block. It is set by hardware (LVD re-
set) and cleared by software (writing zero). See 
WDGRF flag description for more details. When 
the LVD is disabled by OPTION BYTE, the LVDRF 
bit value is undefined.

Bits 3:1 = Reserved, must be kept cleared.

Bit 0 = WDGRF Watchdog reset flag 
This bit indicates that the last Reset was generat-
ed by the Watchdog peripheral. It is set by hard-
ware (watchdog reset) and cleared by software 
(writing zero) or an LVD Reset (to ensure a stable 
cleared state of the WDGRF flag when CPU 
starts). 
Combined with the LVDRF flag information, the 
flag description is given by the following table. 

Application notes
The LVDRF flag is not cleared when another RE-
SET type occurs (external or watchdog), the 
LVDRF flag remains set to keep trace of the origi-
nal failure. 
In this case, a watchdog reset can be detected by 
software while an external reset can not.

CAUTION: When the LVD is not activated with the 
associated option byte, the WDGRF flag can not 
be used in the application.

7 0

0
AVD

IE
AVD

F
LVD
RF

0 0 0
WDG

RF

RESET Sources LVDRF WDGRF

External RESET pin 0 0
Watchdog 0 1

LVD 1 X
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INTERRUPTS (Cont’d)

7.6.2 Register Description
EXTERNAL INTERRUPT CONTROL  
REGISTER 0 (EICR0) 
Read / Write 
Reset Value: 0000 0000 (00h)

Bits 7:6 = IS3[1:0] ei3 sensitivity 
The interrupt sensitivity, defined using the IS3[1:0] 
bits, is applied to the ei3 external interrupts:

These 2 bits can be written only when I1 and I0 of 
the CC register are both set to 1 (level 3).

Bits 5:4 = IS2[1:0] ei2 sensitivity 
The interrupt sensitivity, defined using the IS2[1:0] 
bits, is applied to the ei2 external interrupts:

These 2 bits can be written only when I1 and I0 of 
the CC register are both set to 1 (level 3).

Bits 3:2 = IS1[1:0] ei1 sensitivity 
The interrupt sensitivity, defined using the IS1[1:0] 
bits, is applied to the ei1 external interrupts:

These 2 bits can be written only when I1 and I0 of 
the CC register are both set to 1 (level 3).

Bits 1:0 = IS0[1:0] ei0 sensitivity 
The interrupt sensitivity, defined using the IS0[1:0] 
bits, is applied to the ei0 external interrupts: 

These 2 bits can be written only when I1 and I0 of 
the CC register are both set to 1 (level 3).

EXTERNAL INTERUPT CONTROL REGISTER 1 
(EICR1) 
Read / Write 
Reset Value: 0000 0000 (00h)

BIts 7:2 = Reserved

Bit 1 = TLIS Top Level Interrupt sensitivity 
This bit configures the TLI edge sensitivity. It can 
be set and cleared by software only when TLIE bit 
is cleared. 
0: Falling edge 
1: Rising edge

Bit 0 = TLIE Top Level Interrupt enable 
This bit allows to enable or disable the TLI capabil-
ity on the dedicated pin. It is set and cleared by 
software.
0: TLI disabled
1: TLI enabled

Notes: 

– A parasitic interrupt can be generated when 
clearing the TLIE bit.

– In some packages, the TLI pin is not available. In 
this case, the TLIE bit must be kept low to avoid 
parasitic TLI interrupts.

7 0

IS31 IS30 IS21 IS20 IS11 IS10 IS01 IS00

IS31 IS30 External Interrupt Sensitivity

0 0 Falling edge & low level

0 1 Rising edge only

1 0 Falling edge only

1 1 Rising and falling edge

IS21 IS20 External Interrupt Sensitivity

0 0 Falling edge & low level

0 1 Rising edge only

1 0 Falling edge only

1 1 Rising and falling edge

IS11 IS10 External Interrupt Sensitivity

0 0 Falling edge & low level

0 1 Rising edge only

1 0 Falling edge only

1 1 Rising and falling edge

IS01 IS00 External Interrupt Sensitivity

0 0 Falling edge & low level

0 1 Rising edge only

1 0 Falling edge only

1 1 Rising and falling edge

7 0

0 0 0 0 0 0 TLIS TLIE

bso
lete Product(

s) 
- O

bso
lete Product(

s)
36/265



ST72561

    
  O
INTERRUPTS (Cont’d)

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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WINDOW WATCHDOG (Cont’d)

10.1.9 Interrupts
None.

10.1.10 Register Description
CONTROL REGISTER (WDGCR)
Read / Write

Reset Value: 0111 1111 (7F h)

Bit 7 = WDGA Activation bit.

This bit is set by software and only cleared by 
hardware after a reset. When WDGA = 1, the 
watchdog can generate a reset.

0: Watchdog disabled

1: Watchdog enabled

Note: This bit is not used if the hardware watch-
dog option is enabled by option byte.

Bits 6:0 = T[6:0] 7-bit counter (MSB to LSB). 
These bits contain the value of the watchdog 
counter. It is decremented every 16384 fOSC2 cy-
cles (approx.). A reset is produced when it rolls 
over from 40h to 3Fh (T6 becomes cleared).

WINDOW REGISTER (WDGWR)
Read/Write

Reset Value: 0111 1111 (7Fh)

Bit 7 = Reserved

Bits 6:0 = W[6:0] 7-bit window value 
These bits contain the window value to be com-
pared to the downcounter.

Figure 38. Watchdog Timer Register Map and Reset Values

7 0

WDGA T6 T5 T4 T3 T2 T1 T0

7 0

- W6 W5 W4 W3 W2 W1 W0

Address

(Hex.)
Register 

Label
7 6 5 4 3 2 1 0

2F
WDGCR

Reset Value

WDGA

0

T6

1

T5

1

T4

1

T3

1

T2

1

T1

1

T0

1

30
WDGWR

Reset Value

-

0

W6

1

W5

1

W4

1

W3

1

W2

1

W1

1

W0

1
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MAIN CLOCK CONTROLLER WITH REAL TIME CLOCK (Cont’d)

Bit 0 = OIF Oscillator interrupt flag 
This bit is set by hardware and cleared by software 
reading the CSR register. It indicates when set 
that the main oscillator has reached the selected 
elapsed time (TB1:0).  
0: Timeout not reached 
1: Timeout reached

CAUTION: The BRES and BSET instructions 
must not be used on the MCCSR register to avoid 
unintentionally clearing the OIF bit.

Table 16. Main Clock Controller Register Map and Reset Values  

Address
(Hex.)

Register
Label

7 6 5 4 3 2 1 0

002Dh
SICSR 
Reset Value

0 AVDIE AVDF LVDRF 0
0 0

WDGRF
x

002Eh
MCCSR 
Reset Value

MCO
0

CP1
0

CP0
0

SMS
0

TB1
0

TB0
0

OIE
0

OIF
0
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PWM AUTO-RELOAD TIMER (Cont’d)

10.3.2 Functional Description

Counter
The free running 8-bit counter is fed by the output 
of the prescaler, and is incremented on every ris-
ing edge of the clock signal.

It is possible to read or write the contents of the 
counter on the fly by reading or writing the Counter 
Access register (ARTCAR).

When a counter overflow occurs, the counter is 
automatically reloaded with the contents of the 
ARTARR register (the prescaler is not affected).

Counter clock and prescaler
The counter clock frequency is given by:

fCOUNTER = fINPUT / 2CC[2:0]

The timer counter’s input clock (fINPUT) feeds the 
7-bit programmable prescaler, which selects one 
of the eight available taps of the prescaler, as de-
fined by CC[2:0] bits in the Control/Status Register 
(ARTCSR). Thus the division factor of the prescal-
er can be set to 2n (where n = 0, 1,..7).

This fINPUT frequency source is selected through 
the EXCL bit of the ARTCSR register and can be 
either the fCPU or an external input frequency fEXT.

The clock input to the counter is enabled by the 
TCE (Timer Counter Enable) bit in the ARTCSR 
register. When TCE is reset, the counter is 
stopped and the prescaler and counter contents 
are frozen. When TCE is set, the counter runs at 
the rate of the selected clock source.

Counter and Prescaler Initialization
After RESET, the counter and the prescaler are 
cleared and fINPUT = fCPU.

The counter can be initialized by:

– Writing to the ARTARR register and then setting 
the FCRL (Force Counter Re-Load) and the TCE 
(Timer Counter Enable) bits in the ARTCSR reg-
ister.

– Writing to the ARTCAR counter access register,

In both cases the 7-bit prescaler is also cleared, 
whereupon counting will start from a known value.

Direct access to the prescaler is not possible.

Output compare control
The timer compare function is based on four differ-
ent comparisons with the counter (one for each 
PWMx output). Each comparison is made be-
tween the counter value and an output compare 
register (OCRx) value. This OCRx register can not 
be accessed directly, it is loaded from the duty cy-
cle register (PWMDCRx) at each overflow of the 
counter.

This double buffering method avoids glitch gener-
ation when changing the duty cycle on the fly.

Figure 41. Output Compare Control

COUNTER FDh FEh FFh FDh FEh FFh FDh FEh

ARTARR=FDh

fCOUNTER

OCRx

PWMDCRx FDh FEh

FDh FEh

FFh

PWMx
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ON-CHIP PERIPHERALS (Cont’d)

PWM CONTROL REGISTER (PWMCR)
Read / Write

Reset Value: 0000 0000 (00h) 

Bit 7:4 = OE[3:0] PWM Output Enable 
These bits are set and cleared by software. They 
enable or disable the PWM output channels inde-
pendently acting on the corresponding I/O pin. 
0: PWM output disabled. 
1: PWM output enabled. 

Bit 3:0 = OP[3:0] PWM Output Polarity 
These bits are set and cleared by software. They 
independently select the polarity of the four PWM 
output signals.

Note: When an OPx bit is modified, the PWMx out-
put signal polarity is immediately reversed.

DUTY CYCLE REGISTERS (PWMDCRx)
Read / Write

Reset Value: 0000 0000 (00h) 

Bit 7:0 = DC[7:0] Duty Cycle Data

These bits are set and cleared by software.

A PWMDCRx register is associated with the OCRx 
register of each PWM channel to determine the 
second edge location of the PWM signal (the first 
edge location is common to all channels and given 
by the ARTARR register). These PWMDCR regis-
ters allow the duty cycle to be set independently 
for each PWM channel.

7 0

OE3 OE2 OE1 OE0 OP3 OP2 OP1 OP0

PWMx output level
OPx

Counter <= OCRx Counter > OCRx

1 0 0
0 1 1

7 0

DC7 DC6 DC5 DC4 DC3 DC2 DC1 DC0
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16-BIT TIMER (Cont’d)

Notes: 
1. After a processor write cycle to the OCiHR reg-

ister, the output compare function is inhibited 
until the OCiLR register is also written. 

2. If the OCiE bit is not set, the OCMPi pin is a 
general I/O port and the OLVLi bit will not 
appear when a match is found but an interrupt 
could be generated if the OCIE bit is set.

3. In both internal and external clock modes, 
OCFi and OCMPi are set while the counter 
value equals the OCiR register value (see Fig-
ure 55 on page 80 for an example with fCPU/2 
and Figure 56 on page 80 for an example with 
fCPU/4). This behavior is the same in OPM or 
PWM mode.

4. The output compare functions can be used both 
for generating external events on the OCMPi
pins even if the input capture mode is also 
used.

5. The value in the 16-bit OCiR register and the 
OLVi bit should be changed after each suc-
cessful comparison in order to control an output 
waveform or establish a new elapsed timeout. 

Forced Compare Output capability
When the FOLVi bit is set by software, the OLVLi
bit is copied to the OCMPi pin. The OLVi bit has to 
be toggled in order to toggle the OCMPi pin when 
it is enabled (OCiE bit = 1). The OCFi bit is then 
not set by hardware, and thus no interrupt request 
is generated.

The FOLVLi bits have no effect in both One Pulse 
mode and PWM mode.

Figure 54. Output Compare Block Diagram 

OUTPUT COMPARE

16-bit

CIRCUIT

OC1R Register

16 BIT FREE RUNNING
COUNTER

OC1E CC0CC1OC2E

OLVL1OLVL2OCIE

 (Control Register 1) CR1

(Control Register 2) CR2

000OCF2OCF1

(Status Register) SR

16-bit

16-bit

OCMP1

OCMP2

Latch
 1

Latch
 2

OC2R Register

Pin

Pin

FOLV2 FOLV1
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8-BIT TIMER (Cont’d)

Whatever the timer mode used (input capture, out-
put compare, one pulse mode or PWM mode) an 
overflow occurs when the counter rolls over from 
FFh to 00h then:

– The TOF bit of the SR register is set. 

– A timer interrupt is generated if:

– TOIE bit of the CR1 register is set and

– I bit of the CC register is cleared.

If one of these conditions is false, the interrupt re-
mains pending to be issued as soon as they are 
both true. 

Clearing the overflow interrupt request is done in 
two steps:

1. Reading the SR register while the TOF bit is set. 
2. An access (read or write) to the CTR register.

Notes: The TOF bit is not cleared by accesses to 
ACTR register. The advantage of accessing the 
ACTR register rather than the CTR register is that 
it allows simultaneous use of the overflow function 
and reading the free running counter at random 
times (for example, to measure elapsed time) with-
out the risk of clearing the TOF bit erroneously. 

The timer is not affected by WAIT mode. 

In HALT mode, the counter stops counting until the 
mode is exited. Counting then resumes from the 
previous count (MCU awakened by an interrupt) or 
from the reset count (MCU awakened by a Reset).
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

10.7.9.5 LIN Baud Rate
Baud rate programming is done by writing a value 
in the LPR prescaler or performing an automatic 
resynchronization as described below. 

Automatic Resynchronization 
To automatically adjust the baud rate based on 
measurement of the LIN Synch Field:

– Write the nominal LIN Prescaler value (usually 
depending on the nominal baud rate) in the 
LPFR / LPR registers.

– Set the LASE bit to enable the Auto Synchroni-
zation Unit.

When Auto Synchronization is enabled, after each 
LIN Synch Break, the time duration between five 
falling edges on RDI is sampled on fCPU and the 
result of this measurement is stored in an internal 
15-bit register called SM (not user accessible) 
(see Figure 7). Then the LDIV value (and its asso-
ciated LPFR and LPR registers) are automatically 
updated at the end of the fifth falling edge. During 
LIN Synch field measurement, the SCI state ma-
chine is stopped and no data is transferred to the 
data register.

10.7.9.6 LIN Slave Baud Rate Generation
In LIN mode, transmission and reception are driv-
en by the LIN baud rate generator

Note: LIN Master mode uses the Extended or 
Conventional prescaler register to generate the 
baud rate.

If LINE bit = 1 and LSLV bit = 1 then the Conven-
tional and Extended Baud Rate Generators are 
disabled: the baud rate for the receiver and trans-

mitter are both set to the same value, depending 
on the LIN Slave baud rate generator:

with:

LDIV is an unsigned fixed point number. The man-
tissa is coded on 8 bits in the LPR register and the 
fraction is coded on 4 bits in the LPFR register.

If LASE bit = 1 then LDIV is automatically updated 
at the end of each LIN Synch Field. 

Three registers are used internally to manage the 
auto-update of the LIN divider (LDIV):

- LDIV_NOM (nominal value written by software at 
LPR/LPFR addresses)

- LDIV_MEAS (results of the Field Synch meas-
urement)

- LDIV (used to generate the local baud rate)

The control and interactions of these registers, ex-
plained in Figure 8 and Figure 9, depend on the 
LDUM bit setting (LIN Divider Update Method).

Note: 
As explained in Figure 8 and Figure 9, LDIV can 
be updated by two concurrent actions: a transfer 
from LDIV_MEAS at the end of the LIN Sync Field 
and a transfer from LDIV_NOM due to a software 
write of LPR. If both operations occur at the same 
time, the transfer from LDIV_NOM has priority.

Tx = Rx =
(16*LDIV)

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

10.8.4.3 Receiver
The SCI can receive data words of either 8 or 9 
bits. When the M bit is set, word length is 9 bits 
and the MSB is stored in the R8 bit in the SCICR1 
register.

Character reception
During a SCI reception, data shifts in least signifi-
cant bit first through the RDI pin. In this mode, the 
SCIDR register consists or a buffer (RDR) be-
tween the internal bus and the received shift regis-
ter (see Figure 88 on page 153).

Procedure
– Select the M bit to define the word length.

– Select the desired baud rate using the SCIBRR 
and the SCIERPR registers.

– Set the RE bit, this enables the receiver which 
begins searching for a start bit.

When a character is received:

– The RDRF bit is set. It indicates that the content 
of the shift register is transferred to the RDR.

– An interrupt is generated if the RIE bit is set and 
the I bit is cleared in the CCR register.

– The error flags can be set if a frame error, noise 
or an overrun error has been detected during re-
ception.

Clearing the RDRF bit is performed by the following 
software sequence done by:

1. An access to the SCISR register

2. A read to the SCIDR register.

The RDRF bit must be cleared before the end of the 
reception of the next character to avoid an overrun 
error.

Break Character
When a break character is received, the SCI han-
dles it as a framing error.

Idle Character
When an idle frame is detected, there is the same 
procedure as a data received character plus an in-
terrupt if the ILIE bit is set and the I bit is cleared in 
the CCR register.

Overrun Error
An overrun error occurs when a character is re-
ceived when RDRF has not been reset. Data can-
not be transferred from the shift register to the 
RDR register until the RDRF bit is cleared.

When a overrun error occurs: 

– The OR bit is set. 

– The RDR content is not lost.

– The shift register is overwritten.

– An interrupt is generated if the RIE bit is set and 
the I bit is cleared in the CCR register.

The OR bit is reset by an access to the SCISR reg-
ister followed by a SCIDR register read operation.

Noise Error
Oversampling techniques are used for data recov-
ery by discriminating between valid incoming data 
and noise.

When noise is detected in a frame:

– The NF is set at the rising edge of the RDRF bit.

– Data is transferred from the Shift register to the 
SCIDR register.

– No interrupt is generated. However this bit rises 
at the same time as the RDRF bit which itself 
generates an interrupt. 

The NF bit is reset by a SCISR register read oper-
ation followed by a SCIDR register read operation.

Framing Error
A framing error is detected when: 

– The stop bit is not recognized on reception at the 
expected time, following either a de-synchroni-
zation or excessive noise. 

– A break is received. 

When the framing error is detected:

– the FE bit is set by hardware

– Data is transferred from the Shift register to the 
SCIDR register.

– No interrupt is generated. However this bit rises 
at the same time as the RDRF bit which itself 
generates an interrupt. 

The FE bit is reset by a SCISR register read oper-
ation followed by a SCIDR register read operation.

bso
lete Product(

s) 
- O

bso
lete Product(

s)
157/265



ST72561

    
  O
beCAN CONTROLLER (Cont’d)

Figure 96. beCAN Operating Modes

10.9.3 Operating Modes
The beCAN has three main operating modes: Ini-
tialization, Normal and Sleep. After a hardware re-
set, beCAN is in Sleep mode to reduce power con-
sumption. The software requests beCAN to enter 
Initialization or Sleep mode by setting the INRQ or 
SLEEP bits in the CMCR register. Once the mode 
has been entered, beCAN confirms it by setting 
the INAK or SLAK bits in the CMSR register. When 
neither INAK nor SLAK are set, beCAN is in Nor-
mal mode. Before entering Normal mode beCAN 
always has to synchronize on the CAN bus. To 
synchronize, beCAN waits until the CAN bus is 
idle, this means 11 consecutive recessive bits 
have been monitored on CANRX.

10.9.3.1 Initialization Mode
The software initialization can be done while the 
hardware is in Initialization mode. To enter this 
mode the software sets the INRQ bit in the CMCR 
register and waits until the hardware has con-
firmed the request by setting the INAK bit in the 
CMSR register.

To leave Initialization mode, the software clears 
the INQR bit. beCAN has left Initialization mode 
once the INAK bit has been cleared by hardware.

While in Initialization mode, all message transfers 
to and from the CAN bus are stopped and the sta-

tus of the CAN bus output CANTX is recessive 
(high). 

Entering Initialization Mode does not change any 
of the configuration registers.

To initialize the CAN Controller, software has to 
set up the Bit Timing registers and the filter banks. 
If a filter bank is not used, it is recommended to 
leave it non active (leave the corresponding FACT 
bit cleared).

10.9.3.2 Normal Mode
Once the initialization has been done, the software 
must request the hardware to enter Normal mode, 
to synchronize on the CAN bus and start reception 
and transmission. Entering Normal mode is done 
by clearing the INRQ bit in the CMCR register and 
waiting until the hardware has confirmed the re-
quest by clearing the INAK bit in the CMSR regis-
ter. Afterwards, the beCAN synchronizes with the 
data transfer on the CAN bus by waiting for the oc-
currence of a sequence of 11 consecutive reces-
sive bits (≡ Bus Idle) before it can take part in bus 
activities and start message transfer.

The initialization of the filter values is independent 
from Initialization mode but must be done while the 
filter bank is not active (corresponding FACTx bit 
cleared). The filter bank scale and mode configu-
ration must be configured in initialization mode.

SLEEP

SYNC

INITIALIZATIONNORMAL

S
L E

E
P

SLEEP * IN
RQ

INRQ

INRQ

RESET

SLAK= 1
INAK = 0

SLAK= X
INAK = X

SLAK= 0
INAK = 1

SLEEP

SLEEP

SLAK= 0
INAK = 0

INRQ
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beCAN CONTROLLER (Cont’d)

Figure 102. Filter Bank Scale Configuration - Register Organisation

One 32-Bit Filter

Two 16-Bit Filters

One 16-Bit / Two 8-Bit Filters

Four 8-Bit Filters

CFxR0
CFxR4

CFxR1
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CFxR2
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CFxR7
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CFxR2

CFxR1
CFxR3

CFxR4
CFxR6

CFxR5
CFxR7

CFxR0
CFxR2

CFxR1
CFxR3

CFxR4
CFxR5

CFxR6
CFxR7

CFxR0
CFxR1

CFxR2
CFxR3

CFxR4
CFxR5

CFxR6
CFxR7

x = filter bank number

FSCx = 3

FSCx = 2

FSCx = 1

FSCx = 0

Filter Bank Scale Configuration

1 These bits are located in the CFCR register

Filter Bank Scale Config. Bits1

Identifier
Mask/Ident.

Identifier
Mask/Ident.

Identifier
Mask/Ident.

Identifier
Mask/Ident.

Identifier
Mask/Ident.

Identifier
Mask/Ident.

Identifier
Mask/Ident.

Identifier
Mask/Ident.

Identifier
Mask/Ident.

STID10:3 STID2:0 RTR IDE EXID17:15 EXID14:7 EXID6:0 Bit Mapping

STID10:3Bit Mapping

STID10:3

Identifier
Mask/Ident.
Bit Mapping STID2:0 RTR IDE EXID17:15
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beCAN CONTROLLER (Cont’d)

Table 32. beCAN Control and Status Page - Register Map and Reset Values

Table 33. beCAN Mailbox Pages - Register Map and Reset Values

Address

(Hex.)
Register 

Name
7 6 5 4 3 2 1 0

68h
CMCR

Reset Value 0
ABOM

0

AWUM

0

NART

0

RFLM

0

TXFP

0

SLEEP

1

INRQ

0

69h
CMSR

Reset Value 0 0

REC

0

TRAN

0

WKUI

0

ERRI

0

SLAK

1

INAK

0

6Ah
CTSR

Reset Value 0 0

TXOK1

0

TXOK0

0 0 0

RQCP1

0

RQCP0

0

6Bh
CTPR

Reset Value 0

LOW1

0

LOW0

0 1

TME1

1

TME0

1 0

CODE0

0

6Ch
CRFR

Reset Value 0 0

RFOM

0

FOVR

0

FULL

0 0

FMP1

0

FMP0

0

6Dh
CIER

Reset Value

WKUIE

0
0 0 0

FOVIE0

0

FFIE0

0

FMPIE0

0

TMEIE

0

6Eh
CDGR

Reset Value 0 0 0 0

RX

1

SAMP

1

SILM

0

LBKM

0

6Fh
CFPSR

Reset Value 0 0 0 0 0

FPS2

0

FPS1

0

FPS0

0

Address

(Hex.)
Register 

Name
7 6 5 4 3 2 1 0

70h

Receive

MFMI

Reset Value

FMI7

0

FMI6

0

FMI5

0

FMI4

0

FMI3

0

FMI2

0

FMI1

0

FMI0

0

70h

Transmit

MCSR

Reset Value 0 0

TERR

0

ALST

0

TXOK

0

RQCP

0

ABRQ

0

TXRQ

0

71h
MDLC

Reset Value

0

x x x x

DLC3

x

DLC2

x

DLC1

x

DLC0

x

72h
MIDR0

Reset Value x

IDE

x

RTR

x

STID10

x

STID9

x

STID8

x

STID7

x

STID6

x

73h
MIDR1

Reset Value

STID5

x

STID4

x

STID3

x

STID2

x

STID1

x

STID0

x

EXID17

x

EXID16

x

74h
MIDR2

Reset Value

EXID15

x

EXID14

x

EXID13

x

EXID12

x

EXID11

x

EXID10

x

EXID9

x

EXID8

x

75h
MIDR3

Reset Value

EXID7

x

EXID6

x

EXID5

x

EXID4

x

EXID3

x

EXID2

x

EXID1

x

EXID0

x

76h:7Dh
MDAR[0:7]

Reset Value

MDAR7

x

MDAR6

x

MDAR5

x

MDAR4

x

MDAR3

x

MDAR2

x

MDAR1

x

MDAR0

x
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ADC CHARACTERISTICS (Cont’d)

Figure 141. RAIN Max vs fADC with CAIN = 0pF1)2) Figure 142. Recommended CAIN/RAIN Values3)

Figure 143. Typical Application with ADC

Notes:
1. CPARASITIC represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the pad ca-
pacitance (3pF). A high CPARASITIC value will downgrade conversion accuracy. To remedy this, fADC should be reduced.
2. Any added external serial resistor will downgrade the ADC accuracy (especially for resistance greater than 10kΩ). Data 
based on characterization results, not tested in production.
3. This graph shows that depending on the input signal variation (fAIN), CAIN can be increased for stabilization time and 
reduced to allow the use of a larger serial resistor (RAIN). It is valid for all fADC frequencies ≤ 4 MHz. 
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Figure 149. 32-Pin Low Profile Quad Flat Package (7x7)

13.2 THERMAL CHARACTERISTICS

 

Notes:
1. The maximum power dissipation is obtained from the formula PD = (TJ - TA) / RthJA. The power dissipation of an appli-
cation can be defined by the user with the formula: PD = PINT + PPORT where PINT is the chip internal power (IDD x VDD) 
and PPORT is the port power dissipation depending on the ports used in the application.
2. The maximum chip-junction temperature is based on technology characteristics.

13.3 SOLDERING AND GLUEABILITY INFORMATION

In order to meet environmental requirements, ST 
offers these devices in ECOPACK® packages. 
These packages have a lead-free second level in-
terconnect. The category of second level intercon-
nect is marked on the package and on the inner 
box label, in compliance with JEDEC Standard 

JESD97. The maximum ratings related to solder-
ing conditions are also marked on the inner box la-
bel.

ECOPACK is an ST trademark. ECOPACK® 
specifications are available at www.st.com.

Dim.
mm inches1)

Note 1.  Values in inches are converted from mm 
and rounded to 4 decimal digits.

Min Typ Max Min Typ Max

A   1.60 0.0630

A1 0.05 0.15 0.0020 0.0059

A2 1.35 1.40 1.45 0.0531 0.0551 0.0571

b 0.30 0.37 0.45 0.0118 0.0146 0.0177

C 0.09  0.20 0.0035 0.0079

D  9.00  0.3543

D1  7.00  0.2756

E  9.00  0.3543

E1  7.00  0.2756

e 0.80 0.0315

θ 0° 3.5° 7° 0° 3.5° 7°

L 0.45 0.60 0.75 0.0177 0.0236 0.0295

L1  1.00  0.0394

Number of Pins

N 32

h

c

 L

L1

b

e

A1

A2

A

EE1

D

D1

Symbol Ratings  Value Unit

RthJA

Package thermal resistance (junction to ambient) 
LQFP64 
LQFP44 
LQFP32

60
52
70

°C/W

PD Power dissipation1) 500 mW

TJmax Maximum junction temperature2) 150 °C
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IMPORTANT NOTES (Cont’d)

16.1.5 Header Time-out Does Not Prevent 
Wake-up from Mute Mode
Normally, when LINSCI is configured in LIN slave 
mode, if a header time-out occurs during a LIN 
header reception (that is, header length > 57 bits), 
the LIN Header Error bit (LHE) is set, an interrupt 
occurs to inform the application but the LINSCI 
should stay in mute mode, waiting for the next 
header reception.

Problem Description
The LINSCI sampling period is Tbit / 16. If a LIN 
Header time-out occurs between the 9th and the 
15th sample of the Identifier Field Stop Bit (refer to 
Figure 153), the LINSCI wakes up from mute 
mode. Nevertheless, LHE is set and LIN Header 
Detection Flag (LHDF) is kept cleared.

In addition, if LHE is reset by software before this 
15th sample (by accessing the SCISR register and 

reading the SCIDR register in the LINSCI interrupt 
routine), the LINSCI will generate another LINSCI 
interrupt (due to the RDRF flag setting).

Impact on application
Software may execute the interrupt routine twice 
after header reception.

Moreover, in reception mode, as the receiver is no 
longer in mute mode, an interrupt will be generat-
ed on each data byte reception.

Workaround
The problem can be detected in the LINSCI inter-
rupt routine. In case of timeout error (LHE is set 
and LHLR is loaded with 00h), the software can 
check the RWU bit in the SCICR2 register. If RWU 
is cleared, it can be set by software. Refer to Fig-
ure 154 on page 261. Workaround is shown in 
bold characters.

Figure 153. Header Reception Event Sequence

LIN Synch LIN Synch Identifier
Field Field Break

THEADER

Active mode is set
RDRF flag is set

Critical
Window

ID field STOP bit

(RWU is cleared)
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