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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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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

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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I/O PORTS (Cont’d)

Figure 32. I/O Port General Block Diagram

Table 12. I/O Port Mode Options

Legend: NI - not implemented 
Off - implemented not activated 
On - implemented and activated 

 

Note: The diode to VDD is not implemented in the 
true open drain pads. A local protection between 
the pad and VSS is implemented to protect the de-
vice against positive stress.

Configuration Mode Pull-Up P-Buffer
Diodes

to VDD to VSS

Input
Floating with/without Interrupt Off

Off
On

On
Pull-up with/without Interrupt On

Output
Push-pull

Off
On

Open Drain (logic level) Off
True Open Drain NI NI NI (see note)

DR

DDR

ORD
A

T
A

 B
U

S

PAD

VDD

ALTERNATE
ENABLE

ALTERNATE
OUTPUT

1

0

OR SEL

DDR SEL

DR SEL

PULL-UP
CONDITION

P-BUFFER
(see table below)

N-BUFFER

PULL-UP
(see table below)

1

0

ANALOG
INPUT

If implemented

ALTERNATE
INPUT

VDD

DIODES
(see table below)

EXTERNAL 

SOURCE (eix)
INTERRUPT

CMOS 
SCHMITT
TRIGGER

REGISTER
ACCESS
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10.2 MAIN CLOCK CONTROLLER WITH REAL TIME CLOCK MCC/RTC

The Main Clock Controller consists of three differ-
ent functions:
■ a programmable CPU clock prescaler
■ a clock-out signal to supply external devices
■ a real time clock timer with interrupt capability

Each function can be used independently and si-
multaneously.
10.2.1 Programmable CPU Clock Prescaler
The programmable CPU clock prescaler supplies 
the clock for the ST7 CPU and its internal periph-
erals. It manages SLOW power saving mode (See 
Section 8.2 "SLOW MODE" for more details). 

The prescaler selects the fCPU main clock frequen-
cy and is controlled by three bits in the MCCSR 
register: CP[1:0] and SMS.

10.2.2 Clock-out Capability
The clock-out capability is an alternate function of 
an I/O port pin that outputs a fOSC2 clock to drive 
external devices. It is controlled by the MCO bit in 
the MCCSR register.
10.2.3 Real Time Clock Timer (RTC)
The counter of the real time clock timer allows an 
interrupt to be generated based on an accurate 
real time clock. Four different time bases depend-
ing directly on fOSC2 are available. The whole 
functionality is controlled by 4 bits of the MCCSR 
register: TB[1:0], OIE and OIF.

When the RTC interrupt is enabled (OIE bit set), 
the ST7 enters ACTIVE HALT mode when the 
HALT instruction is executed. See Section 8.5 
"ACTIVE HALT MODE" for more details.

Figure 39. Main Clock Controller (MCC/RTC) Block Diagram

DIV 2, 4, 8, 16

MCC/RTC INTERRUPT

SMSCP1 CP0 TB1 TB0 OIE OIF

CPU CLOCK

MCCSR

RTC
COUNTER

TO CPU AND
PERIPHERALS

fOSC2

fCPU

MCO

MCO

TO
WATCHDOG

TIMER
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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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16-BIT TIMER (Cont’d)

Figure 52. Input Capture Block Diagram

Figure 53. Input Capture Timing Diagram 

ICIE

CC0CC116-BIT FREE RUNNING
COUNTER

IEDG1

 (Control Register 1) CR1

(Control Register 2) CR2 

ICF2ICF1 000

(Status Register) SR 

IEDG2

ICAP1

ICAP2

EDGE DETECT
CIRCUIT2

16-BIT

IC1R RegisterIC2R Register

EDGE DETECT
CIRCUIT1

pin

pin

FF01 FF02 FF03

FF03

TIMER CLOCK

COUNTER REGISTER

ICAPi PIN

ICAPi FLAG

ICAPi REGISTER 

Note: The rising edge is the active edge.
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8-BIT TIMER (Cont’d)

CONTROL REGISTER 2 (CR2)
Read/Write

Reset Value: 0000 0000 (00h)

Bit 7 = OC1E Output Compare 1 Pin Enable. 
This bit is used only to output the signal from the 
timer on the OCMP1 pin (OLV1 in Output Com-
pare mode, both OLV1 and OLV2 in PWM and 
one-pulse mode). Whatever the value of the OC1E 
bit, the Output Compare 1 function of the timer re-
mains active.
0: OCMP1 pin alternate function disabled (I/O pin 

free for general-purpose I/O).
1: OCMP1 pin alternate function enabled.

Bit 6 = OC2E Output Compare 2 Pin Enable. 
This bit is used only to output the signal from the 
timer on the OCMP2 pin (OLV2 in Output Com-
pare mode). Whatever the value of the OC2E bit, 
the Output Compare 2 function of the timer re-
mains active.
0: OCMP2 pin alternate function disabled (I/O pin 

free for general-purpose I/O).
1: OCMP2 pin alternate function enabled.

Bit 5 = OPM One Pulse Mode.
0: One Pulse Mode is not active.
1: One Pulse Mode is active, the ICAP1 pin can be 

used to trigger one pulse on the OCMP1 pin; the 
active transition is given by the IEDG1 bit. The 
length of the generated pulse depends on the 
contents of the OC1R register.

Bit 4 = PWM Pulse Width Modulation.
0: PWM mode is not active.
1: PWM mode is active, the OCMP1 pin outputs a 

programmable cyclic signal; the length of the 
pulse depends on the value of OC1R register; 
the period depends on the value of OC2R regis-
ter.

Bit 3, 2 = CC[1:0] Clock Control.

The timer clock mode depends on these bits:

Table 20. Clock Control Bits

* Not available in Slow mode in ST72F561.

Bit 1 = IEDG2 Input Edge 2. 
This bit determines which type of level transition 
on the ICAP2 pin will trigger the capture.
0: A falling edge triggers the capture.
1: A rising edge triggers the capture. 

Bit 0 = Reserved, must be kept at 0.

7 0

OC1E OC2E OPM PWM CC1 CC0 IEDG2 0

Timer Clock CC1 CC0
fCPU / 4 0 0
fCPU / 2 0 1
fCPU / 8 1 0

fOSC2 / 8000* 1 1
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LINSCI™ SERIAL COMMUNICATION INTERFACE (SCI Mode) (cont’d)

10.7.5.3 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 1).

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[1:0] bits are 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.

Idle Line
When an idle line 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[|1:0] bits are 
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 
TDR register as long as the RDRF bit is not 
cleared.

When an overrun error occurs: 

– The OR bit is set. 

– The RDR content will not be lost.

– The shift register will be overwritten.

– An interrupt is generated if the RIE bit is set and 
the I[|1:0] bits are 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 character:

– The NF bit 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 desynchroniza-
tion 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.

Break Character
– When a break character is received, the SCI 

handles it as a framing error. To differentiate a 
break character from a framing error, it is neces-
sary to read the SCIDR. If the received value is 
00h, it is a break character. Otherwise it is a 
framing error.
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

10.7.9.7 LINSCI Clock Tolerance 
LINSCI Clock Tolerance when unsynchronized
When LIN slaves are unsynchronized (meaning no 
characters have been transmitted for a relatively 
long time), the maximum tolerated deviation of the 
LINSCI clock is +/-15%. 

If the deviation is within this range then the LIN 
Synch Break is detected properly when a new re-
ception occurs.

This is made possible by the fact that masters 
send 13 low bits for the LIN Synch Break, which 
can be interpreted as 11 low bits (13 bits -15% = 
11.05) by a “fast” slave and then considered as a 
LIN Synch Break. According to the LIN specifica-
tion, a LIN Synch Break is valid when its duration 
is greater than tSBRKTS = 10. This means that the 
LIN Synch Break must last at least 11 low bits.

Note: If the period desynchronization of the slave 
is +15% (slave too slow), the character “00h” 
which represents a sequence of 9 low bits must 
not be interpreted as a break character (9 bits + 
15% = 10.35). Consequently, a valid LIN Synch 
break must last at least 11 low bits.

LINSCI Clock Tolerance when Synchronized
When synchronization has been performed, fol-
lowing reception of a LIN Synch Break, the LINS-
CI, in LIN mode, has the same clock deviation tol-
erance as in SCI mode, which is explained below:

During reception, each bit is oversampled 16 
times. The mean of the 8th, 9th and 10th samples 
is considered as the bit value.

Consequently, the clock frequency should not vary 
more than 6/16 (37.5%) within one bit.

The sampling clock is resynchronized at each start 
bit, so that when receiving 10 bits (one start bit, 1 
data byte, 1 stop bit), the clock deviation should 
not exceed 3.75%.

10.7.9.8 Clock Deviation Causes
The causes which contribute to the total deviation 
are:

– DTRA: Deviation due to transmitter error. 
Note: The transmitter can be either a master 
or a slave (in case of a slave listening to the 
response of another slave).

– DMEAS: Error due to the LIN Synch measure-
ment performed by the receiver.

– DQUANT: Error due to the baud rate quantiza-
tion of the receiver.

– DREC: Deviation of the local oscillator of the 
receiver: This deviation can occur during the 
reception of one complete LIN message as-
suming that the deviation has been compen-
sated at the beginning of the message.

– DTCL: Deviation due to the transmission line 
(generally due to the transceivers)

All the deviations of the system should be added 
and compared to the LINSCI clock tolerance: 

DTRA + DMEAS +DQUANT + DREC + DTCL < 3.75%

Figure 86.Bit Sampling in Reception Mode

RDI LINE

Sample
 clock 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

CONTROL REGISTER 2 (SCICR2) 
Read/Write 
Reset Value: 0000 0000 (00 h)

Bits 7:2 Same function as in SCI mode; please re-
fer to Section 0.1.8 SCI Mode Register Descrip-
tion.

Bit 1 = RWU Receiver wake-up. 
This bit determines if the SCI is in mute mode or 
not. It is set and cleared by software and can be 
cleared by hardware when a wake-up sequence is 
recognized. 
0: Receiver in active mode
1: Receiver in mute mode

Notes: 
– Mute mode is recommended for detecting only 

the Header and avoiding the reception of any 
other characters. For more details, please refer 
to Section 0.1.9.3 LIN Reception.

– In LIN slave mode, when RDRF is set, the soft-
ware can not set or clear the RWU bit.

Bit 0 = SBK Send break. 
This bit set is used to send break characters. It is 
set and cleared by software.
0: No break character is transmitted
1: Break characters are transmitted

Note: If the SBK bit is set to “1” and then to “0”, the 
transmitter will send a BREAK word at the end of 
the current word.

CONTROL REGISTER 3 (SCICR3) 
Read/Write 
Reset Value: 0000 0000 (00h)

Bit 7 = LDUM LIN Divider Update Method. 
This bit is set and cleared by software and is also 
cleared by hardware (when RDRF = 1). It is only 
used in LIN Slave mode. It determines how the LIN 
Divider can be updated by software.
0: LDIV is updated as soon as LPR is written (if no 

Auto Synchronization update occurs at the 
same time).

1: LDIV is updated at the next received character 
(when RDRF = 1) after a write to the LPR regis-
ter

Notes: 
- If no write to LPR is performed between the set-
ting of LDUM bit and the reception of the next 
character, LDIV will be updated with the old value.

- After LDUM has been set, it is possible to reset 
the LDUM bit by software. In this case, LDIV can 
be modified by writing into LPR / LPFR registers.

Bits 6:5 = LINE, LSLV LIN Mode Enable Bits. 
These bits configure the LIN mode:

The LIN Master configuration enables:

The capability to send LIN Synch Breaks (13 low 
bits) using the SBK bit in the SCICR2 register.

The LIN Slave configuration enables:

– The LIN Slave Baud Rate generator. The LIN 
Divider (LDIV) is then represented by the LPR 
and LPFR registers. The LPR and LPFR reg-
isters are read/write accessible at the address 
of the SCIBRR register and the address of the 
SCIETPR register

– Management of LIN Headers.

– LIN Synch Break detection (11-bit dominant).

– LIN Wake-Up method (see LHDM bit) instead 
of the normal SCI Wake-Up method.

– Inhibition of Break transmission capability 
(SBK has no effect)

– LIN Parity Checking (in conjunction with the 
PCE bit)

Bit 4 = LASE LIN Auto Synch Enable. 
This bit enables the Auto Synch Unit (ASU). It is 
set and cleared by software. It is only usable in LIN 
Slave mode.

0: Auto Synch Unit disabled
1: Auto Synch Unit enabled.

Bit 3 = LHDM LIN Header Detection Method 
This bit is set and cleared by software. It is only us-
able in LIN Slave mode. It enables the Header De-
tection Method. In addition if the RWU bit in the 

7 0

TIE TCIE RIE ILIE TE RE RWU SBK

7 0

LDUM LINE LSLV LASE LHDM LHIE LHDF LSF

LINE LSLV Meaning

0 x LIN mode disabled

1
0 LIN Master Mode

1 LIN Slave Mode
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Master/Slave) (Cont’d)

Table 24. LINSCI1 Register Map and Reset Values

Addr.

(Hex.
)

Register Name 7 6 5 4 3 2 1 0

48
SCI1SR
Reset Value

TDRE

1

TC

1

RDRF

0

IDLE

0

OR/LHE

0

NF

0

FE

0

PE

0

 49
SCI1DR
Reset Value

DR7

-

DR6

-

DR5

-

DR4

-

DR3

-

DR2

-

DR1

-

DR0

-

4A
SCI1BRR
LPR (LIN Slave Mode)
Reset Value

SCP1

LPR7

0

SCP0

LPR6

0

SCT2

LPR5

0

SCT1

LPR4

0

SCT0

LPR3

0

SCR2

LPR2

0

SCR1

LPR1

0

SCR0

LPR0

0

4B
SCI1CR1
Reset Value

R8

x

T8

0

SCID

0

M

0

WAKE

0

PCE

0

PS

0

PIE

0

4C
SCI1CR2
Reset Value

TIE

0

TCIE

0

RIE

0

ILIE

0

TE

0

RE

0

RWU

0

SBK

0

4D
SCI1CR3
Reset Value

LDUM

0

LINE

0

LSLV

0

LASE

0

LHDM

0

LHIE

0

LHDF

0

LSF

0

4E
SCI1ERPR
LHLR (LIN Slave Mode)
Reset Value

ERPR7
LHL7

0

ERPR6
LHL6

0

ERPR5
LHL5

0

ERPR4
LHL4

0

ERPR3
LHL3

0

ERPR2
LHL2

0

ERPR1
LHL1

0

ERPR0
LHL0

0

4F
SCI1ETPR
LPFR (LIN Slave Mode)
Reset Value

ETPR7

0

0

ETPR6

0

0

ETPR5

0

0

ETPR4

0

0

ETPR3

LPFR3

0

ETPR2

LPFR2

0

ETPR1

LPFR1

0

ETPR0

LPFR0

0
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Master Only) (Cont’d)

10.8.4.7 Parity control
Parity control (generation of parity bit in transmis-
sion and parity checking in reception) can be ena-
bled by setting the PCE bit in the SCICR1 register. 
Depending on the frame length defined by the M 
bit, the possible SCI frame formats are as listed in 
Table 24.

Table 25. Frame Formats

Legend:
SB: Start Bit

STB: Stop Bit

PB: Parity Bit

Note: In case of wake up by an address mark, the 
MSB bit of the data is taken into account and not 
the parity bit

Even parity: The parity bit is calculated to obtain 
an even number of “1s” inside the frame made of 
the 7 or 8 LSB bits (depending on whether M is 
equal to 0 or 1) and the parity bit.

Example: data = 00110101; 4 bits set => parity bit 
is 0 if even parity is selected (PS bit = 0).

Odd parity: The parity bit is calculated to obtain 
an odd number of “1s” inside the frame made of 
the 7 or 8 LSB bits (depending on whether M is 
equal to 0 or 1) and the parity bit.

Example: data = 00110101; 4 bits set => parity bit 
is 1 if odd parity is selected (PS bit = 1).

Transmission mode: If the PCE bit is set then the 
MSB bit of the data written in the data register is 
not transmitted but is changed by the parity bit.

Reception mode: If the PCE bit is set then the in-
terface checks if the received data byte has an 

even number of “1s” if even parity is selected 
(PS = 0) or an odd number of “1s” if odd parity is 
selected (PS = 1). If the parity check fails, the PE 
flag is set in the SCISR register and an interrupt is 
generated if PIE is set in the SCICR1 register.

10.8.5 Low Power Modes

10.8.6 Interrupts

The SCI interrupt events are connected to the 
same interrupt vector. 

These events generate an interrupt if the corre-
sponding Enable Control Bit is set and the inter-
rupt mask in the CC register is reset (RIM instruc-
tion).

M bit PCE bit SCI frame

0
0 | SB | 8 bit data | STB |
1 | SB | 7-bit data | PB | STB |

1
0 | SB | 9-bit data | STB |
1 | SB | 8-bit data PB | STB |

Mode Description 

WAIT
No effect on SCI. 

SCI interrupts cause the device to exit from 
Wait mode.

HALT
SCI registers are frozen. 

In Halt mode, the SCI stops transmitting/re-
ceiving until Halt mode is exited. 

Interrupt Event
Event
Flag

Enable 
Control 

Bit

Exit 
from
Wait

Exit 
from 
Halt

Transmit Data Register 
Empty

TDRE TIE

Yes No 

Transmission Com-
plete

TC TCIE

Received Data Ready 
to be Read

RDRF
RIE

Overrun Error Detect-
ed

OR

Idle Line Detected IDLE ILIE
Parity Error PE PIE
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Master Only) (Cont’d)

10.8.7 SCI Synchronous Transmission
The SCI transmitter allows the user to control a 
one way synchronous serial transmission. The 
SCLK pin is the output of the SCI transmitter clock. 
No clock pulses are sent to the SCLK pin during 
start bit and stop bit. Depending on the state of the 
LBCL bit in the SCICR3 register, clock pulses are 
or are not be generated during the last valid data 
bit (address mark). The CPOL bit in the SCICR3 
register allows the user to select the clock polarity, 
and the CPHA bit in the SCICR3 register allows 
the user to select the phase of the external clock 
(see Figure 91, Figure 92 and Figure 93). 

During idle, preamble and send break, the external 
SCLK clock is not activated. 

These options allow the user to serially control pe-
ripherals which consist of shift registers, without 
losing any functions of the SCI transmitter which 
can still talk to other SCI receivers. These options 
do not affect the SCI receiver which is independ-
ent from the transmitter. 

Note: The SCLK pin works in conjunction with the 
TDO pin. When the SCI transmitter is disabled (TE 
and RE = 0), the SCLK and TDO pins go into high 
impedance state.

Note: The LBCL, CPOL and CPHA bits have to be 
selected before enabling the transmitter to ensure 
that the clock pulses function correctly. These bits 
should not be changed while the transmitter is en-
abled.

Figure 91. SCI Example of Synchronous and Asynchronous Transmission

Asynchronous

Synchronous 

(e.g. modem)

(e.g. shift register)

RDI
TDO

SCLK
Output port Enable

Clock
Data in

Data in
Data out

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

Figure 92. SCI Data Clock Timing Diagram (M = 0) 

Figure 93. SCI Data Clock Timing Diagram (M = 1) 

M = 0 (8 data bits)

Clock (CPOL=0, CPHA=1)

Clock (CPOL=1, CPHA=0)

Clock (CPOL=1, CPHA=1)

Start LSB MSB Stop

* LBCL bit controls last data clock pulse

Start
Idle or preceding
transmission

Data

Stop

Clock (CPOL=0, CPHA=0)

0 1 2 3 4 5 6 7

*

*

*

*

Idle or next
transmission

Idle or nextM = 1 (9 data bits)

Clock (CPOL=0, CPHA=1)

Clock (CPOL=1, CPHA=0)

Clock (CPOL=1, CPHA=1)

Start LSB MSB Stop

* LBCL bit controls last data clock pulse

Start
Idle or preceding
transmission

Data

Stop

Clock (CPOL=0, CPHA=0)

0 1 2 3 4 5 6 7

*

*

*

*

8

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

DATA REGISTER (SCIDR)
Read/Write

Reset Value: Undefined

Contains the Received or Transmitted data char-
acter, depending on whether it is read from or writ-
ten to.

The Data register performs a double function (read 
and write) since it is composed of two registers, 
one for transmission (TDR) and one for reception 
(RDR). 
The TDR register provides the parallel interface 
between the internal bus and the output shift reg-
ister (see Figure 88 on page 153). 
The RDR register provides the parallel interface 
between the input shift register and the internal 
bus (see Figure 88).

BAUD RATE REGISTER (SCIBRR)
Read/Write

Reset Value: 00 00 0000 (00h)

Bits 7:6 = SCP[1:0] First SCI Prescaler  
These 2 prescaling bits allow several standard 
clock division ranges:

Bits 5:3 = SCT[2:0] SCI Transmitter rate divisor 
These 3 bits, in conjunction with the SCP1 and 
SCP0 bits define the total division applied to the 
bus clock to yield the transmit rate clock in conven-
tional Baud Rate Generator mode.

Note: This TR factor is used only when the ETPR 
fine tuning factor is equal to 00h; otherwise, TR is 
replaced by the (TR*ETPR) dividing factor.

Bits 2:0 = SCR[2:0] SCI Receiver rate divisor. 
These 3 bits, in conjunction with the SCP1 and 
SCP0 bits define the total division applied to the 
bus clock to yield the receive rate clock in conven-
tional Baud Rate Generator mode.

Note: This RR factor is used only when the ERPR 
fine tuning factor is equal to 00h; otherwise, RR is 
replaced by the (RR*ERPR) dividing factor.

7 0

DR7 DR6 DR5 DR4 DR3 DR2 DR1 DR0

7 0

SCP1 SCP0 SCT2 SCT1 SCT0 SCR2 SCR1 SCR0

PR Prescaling factor SCP1 SCP0

1
0

0

3 1

4
1

0

13 1

TR dividing factor SCT2 SCT1 SCT0

1

0

0
0

2 1

4
1

0

8 1

16

1

0
0

32 1

64
1

0

128 1

RR dividing factor SCR2 SCR1 SCR0

1

0

0
0

2 1

4
1

0

8 1

16

1

0
0

32 1

64
1

0
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CLOCK CHARACTERISTICS (Cont’d)

12.6 Auto Wakeup from Halt Oscillator (AWU)

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

Figure 102. AWU Oscillator Freq. @ TA 25°C

Symbol Parameter Conditions Min Typ Max Unit

fAWU AWU oscillator frequency1) 50 100 250 kHz

tRCSRT AWU oscillator startup time 10 µs

4.4 5 5.6
Vdd

50

100

150

200

Fr
eq

(K
H

z)

Ta=25C
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12.8 EMC CHARACTERISTICS

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

12.8.1 Functional EMS (Electro Magnetic 
Susceptibility)
Based on a simple running application on the 
product (toggling two LEDs through I/O ports), the 
product is stressed by two electro magnetic events 
until a failure occurs (indicated by the LEDs).
■ ESD: Electro-Static Discharge (positive and 

negative) is applied on all pins of the device until 
a functional disturbance occurs. This test 
conforms with the IEC 1000-4-2 standard.

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

A device reset allows normal operations to be re-
sumed. The test results are given in the table be-
low based on the EMS levels and classes defined 
in application note AN1709.

12.8.1.1 Designing hardened software to avoid 
noise problems
EMC characterization and optimization are per-
formed at component level with a typical applica-

tion environment and simplified MCU software. It 
should be noted that good EMC performance is 
highly dependent on the user application and the 
software in particular.

Therefore it is recommended that the user applies 
EMC software optimization and prequalification 
tests in relation with the EMC level requested for 
his application.

Software recommendations:
The software flowchart must include the manage-
ment of runaway conditions such as:

– Corrupted program counter

– Unexpected reset

– Critical Data corruption (control registers...)

Prequalification trials:
Most of the common failures (unexpected reset 
and program counter corruption) can be repro-
duced by manually forcing a low state on the RE-
SET pin or the Oscillator pins for 1 second.

To complete these trials, ESD stress can be ap-
plied directly on the device, over the range of 
specification values. When unexpected behavior
is detected, the software can be hardened to pre-
vent unrecoverable errors occurring (see applica-
tion note AN1015).

Symbol Parameter Conditions
Level/
Class

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

LQFP64, VDD = 5V, TA = +25°C,  
fOSC = 8 MHz, conforms to IEC 1000-4-2

3B

LQFP44, VDD = 5V, TA = +25°C, fOSC = 8 
MHz, conforms to IEC 1000-4-2

2B

VFFTB

Fast transient voltage burst limits to be applied 
through 100pF on VDD and VDD pins to induce a func-
tional disturbance

LQFP64, VDD = 5V, TA = +25°C, 
fOSC = 8 MHz, conforms to IEC 1000-4-4

3B

LQFP44, VDD = 5V, TA = +25°C, 
fOSC = 8 MHz, conforms to IEC 1000-4-4

2B
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I/O PORT PIN CHARACTERISTICS (Cont’d)

Figure 111. Typical VOH vs VDD
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ADC CHARACTERISTICS (Cont’d)

Figure 119. RAIN Max vs fADC with CAIN = 0pF1)2) Figure 120. Recommended CAIN/RAIN Values3)

Figure 121. 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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14 DEVICE CONFIGURATION AND ORDERING INFORMATION
Each device is available for production in user pro-
grammable versions (FLASH) as well as in factory 
coded versions (ROM/FASTROM). 

ST72361 devices are ROM versions. ST72P361 
devices are Factory Advanced Service Technique 
ROM (FASTROM) versions: They are factory-pro-
grammed HDFlash devices.

ST72F361 FLASH devices are shipped to custom-
ers with a default content (FFh), while ROM facto-
ry coded parts contain the code supplied by the 
customer. This implies that FLASH devices have 
to be configured by the customer using the Option 
Bytes while the ROM devices are factory-config-
ured.

14.1 FLASH OPTION BYTES 

The option bytes allows the hardware configura-
tion of the microcontroller to be selected. They 
have no address in the memory map and can be 
accessed only in programming mode (for example 
using a standard ST7 programming tool). The de-
fault content of the FLASH is fixed to FFh. To pro-
gram directly the FLASH devices using ICP, 
FLASH devices are shipped to customers with a 
reserved internal clock source enabled. In masked 
ROM devices, the option bytes are fixed in hard-
ware by the ROM code (see option list).

OPTION BYTE 0
OPT7 = WDGHALT Watchdog reset on HALT 
This option bit determines if a RESET is generated 
when entering HALT mode while the Watchdog is 

active. 
0: No Reset generation when entering Halt mode 
1: Reset generation when entering Halt mode 

OPT6 = WDGSW Hardware or software watchdog  
This option bit selects the watchdog type. 
0: Hardware (watchdog always enabled) 
1: Software (watchdog to be enabled by software) 

OPT5 = Reserved, must be kept at default value.

OPT4 = LVD Voltage detection 
This option bit enables the voltage detection block 
(LVD).

OPT3 = PLL OFF PLL activation 
This option bit activates the PLL which allows mul-
tiplication by two of the main input clock frequency. 
The PLL is guaranteed only with an input frequen-
cy between 2 and 4 MHz. 
0: PLL x2 enabled 
1: PLL x2 disabled 
Caution: The PLL can be enabled only if the “OSC 
RANGE” (OPT11:10) bits are configured to “MP - 
2~4 MHz”. Otherwise, the device functionality is 
not guaranteed.

(*): Option bit values programmed by ST

Selected Low Voltage Detector VD

LVD Off 1
LVD On 0

STATIC OPTION BYTE 0
7                                                                           0

STATIC OPTION BYTE 1
7                                                                           0

WDG

R
es

er
ve

d

LVD

P
LL

O
F

F PKG

F
M

P
_R

AFI_MAP OSCTYPE OSCRANGE

R
es

er
ve

d

R
S

T
C

H
A

LT

S
W 1 0 1 0 1 0 1 0

De-
fault(*)

1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1
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