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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIN DESCRIPTION (Cont’d)

Figure 3. LQFP 44-Pin Package Pinout
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ARTCLK / (HS) PA5

ARTIC2 / (HS) PA6

T8_OCMP1 / PB1
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eix associated external interrupt vector
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(*) : by option bit:

T16_ICAP2 can be moved to PD1
T16_OCMP1 can be moved to PD3
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Legend: x = undefined, R/W = read/write

Notes:
1. The contents of the I/O port DR registers are readable only in output configuration. In input configuration, the values 
of the I/O pins are returned instead of the DR register contents.
2. The bits associated with unavailable pins must always keep their reset value.

0048h
0049h
004Ah
004Bh
004Ch
004Dh
004Eh
004Fh

LINSCI1

(LIN Master/
Slave)

SCI1ISR 
SCI1DR 
SCI1BRR 
SCI1CR1 
SCI1CR2 
SCI1CR3 
SCI1ERPR 
SCI1ETPR

SCI1 Status Register 
SCI1 Data Register 
SCI1 Baud Rate Register 
SCI1 Control Register 1 
SCI1 Control Register 2 
SCI1Control Register 3 
SCI1 Extended Receive Prescaler Register 
SCI1 Extended Transmit Prescaler Register

C0h
xxh
00h
xxh
00h
00h
00h
00h

Read Only  
R/W  
R/W  
R/W  
R/W  
R/W  
R/W 
R/W

0050h Reserved Area (1 byte)

0051h
0052h
0053h
0054h
0055h
0056h
0057h
0058h
0059h
005Ah
005Bh
005Ch
005Dh
005Eh
005Fh

16-BIT

TIMER

T16CR2 
T16CR1 
T16CSR 
T16IC1HR 
T16IC1LR 
T16OC1HR 
T16OC1LR 
T16CHR 
T16CLR 
T16ACHR 
T16ACLR 
T16IC2HR 
T16IC2LR 
T16OC2HR 
T16OC2LR

Timer Control Register 2 
Timer Control Register 1 
Timer Control/Status Register 
Timer Input Capture 1 High Register 
Timer Input Capture 1 Low Register 
Timer Output Compare 1 High Register 
Timer Output Compare 1 Low Register 
Timer Counter High Register 
Timer Counter Low Register 
Timer Alternate Counter High Register 
Timer Alternate Counter Low Register 
Timer Input Capture 2 High Register 
Timer Input Capture 2 Low Register 
Timer Output Compare 2 High Register 
Timer Output Compare 2 Low Register

00h
00h
00h
xxh
xxh
80h
00h
FFh
FCh
FFh
FCh
xxh
xxh
80h
00h

R/W  
R/W  
R/W  
Read Only  
Read Only  
R/W  
R/W  
Read Only  
Read Only  
Read Only  
Read Only  
Read Only  
Read Only  
R/W  
R/W 

0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h

LINSCI2

(LIN Master)

SCI2SR 
SCI2DR 
SCI2BRR 
SCI2CR1 
SCI2CR2 
SCI2CR3 
SCI2ERPR 
SCI2ETPR

SCI2 Status Register 
SCI2 Data Register 
SCI2 Baud Rate Register 
SCI2 Control Register 1 
SCI2 Control Register 2 
SCI2 Control Register 3 
SCI2 Extended Receive Prescaler Register 
SCI2 Extended Transmit Prescaler Register

C0h
xxh
00h
xxh
00h
00h
00h
00h

Read Only  
R/W  
R/W  
R/W  
R/W  
R/W  
R/W  
R/W

0068h

to

007Fh

Reserved area (24 bytes)

Address Block
Register 

Label
Register Name

Reset 
Status

Remarks
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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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INTERNAL RESET

256 or 4096 CLOCK CYCLES
FETCH
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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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ON-CHIP PERIPHERALS (Cont’d)

INPUT CAPTURE 
CONTROL / STATUS REGISTER (ARTICCSR)
Read / Write

Reset Value: 0000 0000 (00h) 

Bit 7:6 = Reserved, always read as 0. 

Bit 5:4 = CS[2:1] Capture Sensitivity 
These bits are set and cleared by software. They 
determine the trigger event polarity on the corre-
sponding input capture channel. 
0: Falling edge triggers capture on channel x. 
1: Rising edge triggers capture on channel x. 

Bit 3:2 = CIE[2:1] Capture Interrupt Enable 
These bits are set and cleared by software. They 
enable or disable the Input capture channel inter-
rupts independently. 
0: Input capture channel x interrupt disabled. 
1: Input capture channel x interrupt enabled. 

Bit 1:0 = CF[2:1] Capture Flag 
These bits are set by hardware and cleared by 
software reading the corresponding ARTICRx reg-
ister. Each CFx bit indicates that an input capture x 
has occurred. 
0: No input capture on channel x. 
1: An input capture has occurred on channel x.

INPUT CAPTURE REGISTERS (ARTICRx)
Read only

Reset Value: 0000 0000 (00h) 

Bit 7:0 = IC[7:0] Input Capture Data

These read only bits are set and cleared by hard-
ware. An ARTICRx register contains the 8-bit 
auto-reload counter value transferred by the input 
capture channel x event.

7 0

0 0 CS2 CS1 CIE2 CIE1 CF2 CF1

7 0

IC7 IC6 IC5 IC4 IC3 IC2 IC1 IC0
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16-BIT TIMER (Cont’d)

Figure 48. Timer Block Diagram

MCU-PERIPHERAL INTERFACE
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Note: If IC, OC and TO interrupt requests have separate vectors
then the last OR is not present (See device Interrupt Vector Table)
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8-BIT TIMER (Cont’d)

Figure 60. Counter Timing Diagram, Internal Clock Divided by 2

Figure 61. Counter Timing Diagram, Internal Clock Divided by 4

Figure 62. Counter Timing Diagram, Internal Clock Divided by 8

Note: The MCU is in reset state when the internal reset signal is high, when it is low the MCU is running.

fCPU CLOCK

FD FE FF 00 01 02 03

INTERNAL RESET

 TIMER CLOCK

COUNTER REGISTER

TIMER OVERFLOW FLAG (TOF)

FC FD 00 01

fCPU CLOCK

INTERNAL RESET

 TIMER CLOCK

COUNTER REGISTER

TIMER OVERFLOW FLAG (TOF)

fCPU CLOCK

INTERNAL RESET

 TIMER CLOCK

COUNTER REGISTER

TIMER OVERFLOW FLAG (TOF)

FC FD 00
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8-BIT TIMER (Cont’d)

Figure 68. One Pulse Mode Timing Example

Figure 69. Pulse Width Modulation Mode Timing Example

COUNTER FC FD FE D0 D1 D2

D3

FC FD

OLVL2 OLVL2OLVL1

ICAP1

OCMP1
compare1

Note: IEDG1 = 1, OC1R = D0h, OLVL1 = 0, OLVL2 = 1

F8

F8 D3IC1R

COUNTER E2 E2 FC

OLVL2 OLVL2OLVL1OCMP1

compare2 compare1 compare2

Note: OC1R = D0h, OC2R = E2, OLVL1 = 0, OLVL2 = 1

FC FD FE D0 D1 D2
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SERIAL PERIPHERAL INTERFACE (cont’d)

10.6.5.4 Single Master and Multimaster 
Configurations
There are two types of SPI systems:

– Single Master System

– Multimaster System

Single Master System
A typical single master system may be configured 
using a device as the master and four devices as 
slaves (see Figure 76). 

The master device selects the individual slave de-
vices by using four pins of a parallel port to control 
the four SS pins of the slave devices. 

The SS pins are pulled high during reset since the 
master device ports will be forced to be inputs at 
that time, thus disabling the slave devices. 

Note: To prevent a bus conflict on the MISO line, 
the master allows only one active slave device 
during a transmission.

For more security, the slave device may respond 
to the master with the received data byte. Then the 
master will receive the previous byte back from the 
slave device if all MISO and MOSI pins are con-
nected and the slave has not written to its SPIDR 
register. 

Other transmission security methods can use 
ports for handshake lines or data bytes with com-
mand fields.

Multimaster System
A multimaster system may also be configured by 
the user. Transfer of master control could be im-
plemented using a handshake method through the 
I/O ports or by an exchange of code messages 
through the serial peripheral interface system. 

The multimaster system is principally handled by 
the MSTR bit in the SPICR register and the MODF 
bit in the SPICSR register.

Figure 76. Single Master / Multiple Slave Configuration
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SS SS SS SS
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LINSCI™ SERIAL COMMUNICATION INTERFACE (SCI Mode) (cont’d)

10.7.5.2 Transmitter
The transmitter can send data words of either 8 or 
9 bits depending on the M bit status. When the M 
bit is set, word length is 9 bits and the 9th bit (the 
MSB) has to be stored in the T8 bit in the SCICR1 
register.

Character Transmission
During an SCI transmission, data shifts out least 
significant bit first on the TDO pin. In this mode, 
the SCIDR register consists of a buffer (TDR) be-
tween the internal bus and the transmit 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 SCIETPR registers.

– Set the TE bit to send a preamble of 10 (M = 0) 
or 11 (M = 1) consecutive ones (Idle Line) as first 
transmission.

– Access the SCISR register and write the data to 
send in the SCIDR register (this sequence clears 
the TDRE bit). Repeat this sequence for each 
data to be transmitted.

Clearing the TDRE bit is always performed by the 
following software sequence:
1. An access to the SCISR register
2. A write to the SCIDR register

The TDRE bit is set by hardware and it indicates:

– The TDR register is empty. 

– The data transfer is beginning.

– The next data can be written in the SCIDR regis-
ter without overwriting the previous data.

This flag generates an interrupt if the TIE bit is set 
and the I[|1:0] bits are cleared in the CCR register.

When a transmission is taking place, a write in-
struction to the SCIDR register stores the data in 
the TDR register and which is copied in the shift 
register at the end of the current transmission.

When no transmission is taking place, a write in-
struction to the SCIDR register places the data di-
rectly in the shift register, the data transmission 
starts, and the TDRE bit is immediately set.

When a character transmission is complete (after 
the stop bit) the TC bit is set and an interrupt is 
generated if the TCIE is set and the I[1:0] bits are 
cleared in the CCR register.

Clearing the TC bit is performed by the following 
software sequence:
1. An access to the SCISR register
2. A write to the SCIDR register

Note: The TDRE and TC bits are cleared by the 
same software sequence.

Break Characters
Setting the SBK bit loads the shift register with a 
break character. The break character length de-
pends on the M bit (see Figure 2).

As long as the SBK bit is set, the SCI sends break 
characters to the TDO pin. After clearing this bit by 
software, the SCI inserts a logic 1 bit at the end of 
the last break character to guarantee the recogni-
tion of the start bit of the next character.

Idle Line
Setting the TE bit drives the SCI to send a pream-
ble of 10 (M = 0) or 11 (M = 1) consecutive ‘1’s 
(idle line) before the first character.

In this case, clearing and then setting the TE bit 
during a transmission sends a preamble (idle line) 
after the current word. Note that the preamble du-
ration (10 or 11 consecutive ‘1’s depending on the 
M bit) does not take into account the stop bit of the 
previous character.

Note: Resetting and setting the TE bit causes the 
data in the TDR register to be lost. Therefore the 
best time to toggle the TE bit is when the TDRE bit 
is set, that is, before writing the next byte in the 
SCIDR.bso
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) 
10.7.9 LIN Mode - Functional Description.
The block diagram of the Serial Control Interface, 
in LIN slave mode is shown in Figure 5.

It uses six registers:

– 3 control registers: SCICR1, SCICR2 and 
SCICR3

– 2 status registers: the SCISR register and the 
LHLR register mapped at the SCIERPR address

– A baud rate register: LPR mapped at the SCI-
BRR address and an associated fraction register 
LPFR mapped at the SCIETPR address

The bits dedicated to LIN are located in the 
SCICR3. Refer to the register descriptions in Sec-
tion 0.1.10 for the definitions of each bit.

10.7.9.1 Entering LIN Mode
To use the LINSCI in LIN mode the following con-
figuration must be set in SCICR3 register:

– Clear the M bit to configure 8-bit word length.

– Set the LINE bit.

Master
To enter master mode the LSLV bit must be reset 
In this case, setting the SBK bit will send 13 low 
bits.

Then the baud rate can programmed using the 
SCIBRR, SCIERPR and SCIETPR registers.

In LIN master mode, the Conventional and / or Ex-
tended Prescaler define the baud rate (as in stand-
ard SCI mode)

Slave 
Set the LSLV bit in the SCICR3 register to enter 
LIN slave mode. In this case, setting the SBK bit 
will have no effect. 

In LIN Slave mode the LIN baud rate generator is 
selected instead of the Conventional or Extended 
Prescaler. The LIN baud rate generator is com-
mon to the transmitter and the receiver.

Then the baud rate can be programmed using 
LPR and LPRF registers. 

Note: It is mandatory to set the LIN configuration 
first before programming LPR and LPRF, because 
the LIN configuration uses a different baud rate 
generator from the standard one.

10.7.9.2 LIN Transmission
In LIN mode the same procedure as in SCI mode 
has to be applied for a LIN transmission. 

To transmit the LIN Header the proceed as fol-
lows:

– First set the SBK bit in the SCICR2 register to 
start transmitting a 13-bit LIN Synch Break

– reset the SBK bit

– Load the LIN Synch Field (0x55) in the SCIDR 
register to request Synch Field transmission

– Wait until the SCIDR is empty (TDRE bit set in 
the SCISR register)

– Load the LIN message Identifier in the SCIDR 
register to request Identifier transmission.
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

10.7.9.4 LIN Error Detection
LIN Header Error Flag
The LIN Header Error Flag indicates that an invalid 
LIN Header has been detected.

When a LIN Header Error occurs:

– The LHE flag is set 

– An interrupt is generated if the RIE bit is set and 
the I[1:0] bits are cleared in the CCR register.

If autosynchronization is enabled (LASE bit = 1), 
this can mean that the LIN Synch Field is corrupt-
ed, and that the SCI is in a blocked state (LSF bit is 
set). The only way to recover is to reset the LSF bit 
and then to clear the LHE bit.

– The LHE bit is reset by an access to the SCISR 
register followed by a read of the SCIDR register.

LHE/OVR Error Conditions
When Auto Resynchronization is disabled (LASE 
bit = 0), the LHE flag detects:

– That the received LIN Synch Field is not equal to 
55h.

– That an overrun occurred (as in standard SCI 
mode)

– Furthermore, if LHDM is set it also detects that a 
LIN Header Reception Timeout occurred (only if 
LHDM is set).

When the LIN auto-resynchronization is enabled 
(LASE bit = 1), the LHE flag detects:

– That the deviation error on the Synch Field is 
outside the LIN specification which allows up to 
+/-15.5% of period deviation between the slave 
and master oscillators.

– A LIN Header Reception Timeout occurred.  
If THEADER > THEADER_MAX then the LHE flag is 
set. Refer to Figure 6. (only if LHDM is set to 1)

– An overflow during the Synch Field Measure-
ment, which leads to an overflow of the divider 
registers. If LHE is set due to this error then the 
SCI goes into a blocked state (LSF bit is set).

– That an overrun occurred on Fields other than 
the Synch Field (as in standard SCI mode)

Deviation Error on the Synch Field
The deviation error is checking by comparing the 
current baud rate (relative to the slave oscillator) 
with the received LIN Synch Field (relative to the 
master oscillator). Two checks are performed in 
parallel:

– The first check is based on a measurement be-
tween the first falling edge and the last falling 

edge of the Synch Field. Let us refer to this peri-
od deviation as D:

If the LHE flag is set, it means that:

D > 15.625%

If LHE flag is not set, it means that: 

D < 16.40625%

If 15.625% ≤ D < 16.40625%, then the flag can 
be either set or reset depending on the dephas-
ing between the signal on the RDI line and the 
CPU clock.

– The second check is based on the measurement 
of each bit time between both edges of the Synch 
Field: this checks that each of these bit times is 
large enough compared to the bit time of the cur-
rent baud rate. 

When LHE is set due to this error then the SCI 
goes into a blocked state (LSF bit is set).

LIN Header Time-out Error
When the LIN Identifier Field Detection Method is 
used (by configuring LHDM to 1) or when LIN 
auto-resynchronization is enabled (LASE bit = 1), 
the LINSCI automatically monitors the 
THEADER_MAX condition given by the LIN protocol. 

If the entire Header (up to and including the STOP 
bit of the LIN Identifier Field) is not received within 
the maximum time limit of 57 bit times then a LIN 
Header Error is signalled and the LHE bit is set in 
the SCISR register.

Figure 82. LIN Header Reception Timeout

The time-out counter is enabled at each break de-
tection. It is stopped in the following conditions: 
- A LIN Identifier Field has been received 
- An LHE error occurred (other than a timeout er-
ror). 
- A software reset of LSF bit (transition from high to 
low) occurred during the analysis of the LIN Synch 
Field or

If LHE bit is set due to this error during the LIN 
Synchr Field (if LASE bit = 1) then the SCI goes 
into a blocked state (LSF bit is set).

LIN Synch LIN Synch Identifier
Field Field Break
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

Figure 84. LDIV Read / Write Operations When LDUM = 0

Figure 85. LDIV Read / Write Operations When LDUM = 1
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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)

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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10-BIT A/D CONVERTER (ADC) (Cont’d)

10.9.3.2 A/D Conversion 
The analog input ports must be configured as in-
put, no pull-up, no interrupt. Refer to the “I/O ports” 
chapter. Using these pins as analog inputs does 
not affect the ability of the port to be read as a logic 
input.

In the ADCCSR register:

– Select the CS[3:0] bits to assign the analog 
channel to convert.

ADC Conversion mode
In the ADCCSR register:

– Set the ADON bit to enable the A/D converter 
and to start the conversion. From this time on, 
the ADC performs a continuous conversion of 
the selected channel.

When a conversion is complete:

– The EOC bit is set by hardware.
– The result is in the ADCDR registers.

A read to the ADCDRH resets the EOC bit.

To read the 10 bits, perform the following steps:

1. Poll EOC bit

2. Read the ADCDRL register

3. Read the ADCDRH register. This clears EOC 
automatically.

To read only 8 bits, perform the following steps:

1. Poll EOC bit

2. Read the ADCDRH register. This clears EOC 
automatically.

10.9.3.3 Changing the conversion channel
The application can change channels during con-
version. When software modifies the CH[3:0] bits 

in the ADCCSR register, the current conversion is 
stopped, the EOC bit is cleared, and the A/D con-
verter starts converting the newly selected chan-
nel. 

10.9.3.4 ADCDR consistency
If an End Of Conversion event occurs after soft-
ware has read the ADCDRLSB but before it has 
read the ADCDRMSB, there would be a risk that 
the two values read would belong to different sam-
ples.

To guarantee consistency:

– The ADCDRL and the ADCDRH registers are 
locked when the ADCCRL is read

– The ADCDRL and the ADCDRH registers are 
unlocked when the ADCDRH register is read 
or when ADON is reset.

This is important, as the ADCDR register will not 
be updated until the ADCDRH register is read.

10.9.4 Low Power Modes
Note: The A/D converter may be disabled by re-
setting the ADON bit. This feature allows reduced 
power consumption when no conversion is need-
ed and between single shot conversions.

10.9.5 Interrupts
None.

Mode Description 
WAIT No effect on A/D Converter

HALT

A/D Converter disabled. 

After wakeup from Halt mode, the A/D 
Converter requires a stabilization time 
tSTAB (see Electrical Characteristics) 
before accurate conversions can be 
performed.
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12.3.2 Operating Conditions with Low Voltage Detector (LVD) 
Subject to general operating conditions for TA.  

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

12.3.3 Auxiliary Voltage Detector (AVD) Thresholds
Subject to general operating conditions for TA.  

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

Figure 98. LVD Startup Behavior

Note: When the LVD is enabled, the MCU reaches its authorized operating voltage from a reset state. 
However, in some devices, the reset signal may be undefined until VDD is approximately 2V. As a conse-
quence, the I/Os may toggle when VDD is below this voltage.

Because Flash write access is impossible below this voltage, the Flash memory contents will not be cor-
rupted. 

Symbol Parameter Conditions Min Typ Max Unit

VIT+(LVD) Reset release threshold (VDD rise) 4.01) 4.2 4.5
V

VIT-(LVD) Reset generation threshold (VDD fall) 3.8 4.0 4.251)

Vhys(LVD) LVD voltage threshold hysteresis1) VIT+(LVD)-VIT-(LVD) 150 200 250 mV

VtPOR VDD rise time rate1) 6 μs/V

100 ms/V

tg(VDD)
VDD glitches filtered (not detected) by 
LVD1) Measured at VIT-(LVD) 40 ns

Symbol Parameter Conditions Min Typ Max Unit

VIT+(AVD)
1⇒0 AVDF flag toggle threshold 
(VDD rise)

4.41) 4.6 4.9
V

VIT-(AVD)
0⇒1 AVDF flag toggle threshold 
(VDD fall)

4.2 4.4 4.651)

Vhys(AVD) AVD voltage threshold hysteresis VIT+(AVD)-VIT-(AVD) 250
mV

ΔVIT-
Voltage drop between AVD flag set 
and LVD reset activated

VIT-(AVD)-VIT-(LVD) 450

5V

2V

VIT+

LVD RESET

V DD

t

Reset state

in this area
not defined

bso
lete Product(

s) 
- O

bso
lete Product(

s)
181/225



ST72361

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

Figure 109. Typical VOL vs VDD (Standard I/Os)

Figure 110. Typical VOL vs VDD (High-sink I/Os)
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Figure 126. 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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16 IMPORTANT NOTES

16.1 ALL DEVICES

16.1.1 RESET Pin Protection with LVD Enabled
As mentioned in note 2 below Figure 112 on page 
199, when the LVD is enabled, it is recommended 
not to connect a pull-up resistor or capacitor. A 
10nF pull-down capacitor is required to filter noise 
on the reset line.

16.1.2 Clearing Active Interrupts Outside 
Interrupt Routine
When an active interrupt request occurs at the 
same time as the related flag or interrupt mask is 
being cleared, the CC register may be corrupted.

Concurrent interrupt context
The symptom does not occur when the interrupts 
are handled normally, that is, when:

– The interrupt request is cleared (flag reset or in-
terrupt mask) within its own interrupt routine

– The interrupt request is cleared (flag reset or in-
terrupt mask) within any interrupt routine

– The interrupt request is cleared (flag reset or in-
terrupt mask) in any part of the code while this in-
terrupt is disabled

If these conditions are not met, the symptom can 
be avoided by implementing the following se-
quence:

Perform SIM and RIM operation before and after 
resetting an active interrupt request

 Example: 

SIM

reset flag or interrupt mask

RIM

Nested interrupt context
The symptom does not occur when the interrupts 
are handled normally, that is, when:

– The interrupt request is cleared (flag reset or in-
terrupt mask) within its own interrupt routine

– The interrupt request is cleared (flag reset or in-
terrupt mask) within any interrupt routine with 
higher or identical priority level

– The interrupt request is cleared (flag reset or in-
terrupt mask) in any part of the code while this in-
terrupt is disabled

If these conditions are not met, the symptom can 
be avoided by implementing the following se-
quence:

PUSH CC

SIM

reset flag or interrupt mask

POP CC

16.1.3 External Interrupt Missed
To avoid any risk of generating a parasitic inter-
rupt, the edge detector is automatically disabled 
for one clock cycle during an access to either DDR 
and OR. Any input signal edge during this period 
will not be detected and will not generate an inter-
rupt.

This case can typically occur if the application re-
freshes the port configuration registers at intervals 
during runtime.

Workaround
The workaround is based on software checking 
the level on the interrupt pin before and after writ-
ing to the PxOR or PxDDR registers. If there is a 
level change (depending on the sensitivity pro-
grammed for this pin) the interrupt routine is in-
voked using the call instruction with three extra 
PUSH instructions before executing the interrupt 
routine (this is to make the call compatible with the 
IRET instruction at the end of the interrupt service 
routine).

But detection of the level change does ensure that 
edge occurs during the critical 1 cycle duration and 
the interrupt has been missed. This may lead to 
occurrence of same interrupt twice (one hardware 
and another with software call).

To avoid this, a semaphore is set to '1' before 
checking the level change. The semaphore is 
changed to level '0' inside the interrupt routine. 
When a level change is detected, the semaphore 
status is checked and if it is '1' this means that the 
last interrupt has been missed. In this case, the in-
terrupt routine is invoked with the call instruction.

There is another possible case, that is, if writing to 
PxOR or PxDDR is done with global interrupts dis-
abled (interrupt mask bit set). In this case, the 
semaphore is changed to '1' when the level 
change is detected. Detecting a missed interrupt is 
done after the global interrupts are enabled (inter-
rupt mask bit reset) and by checking the status of 
the semaphore. If it is '1' this means that the last 
interrupt was missed and the interrupt routine is in-
voked with the call instruction.

To implement the workaround, the following soft-
ware sequence is to be followed for writing into the 
PxOR/PxDDR registers. The example is for Port 
PF1 with falling edge interrupt sensitivity. The
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