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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)

For external pin connection guidelines, refer to “ELECTRICAL CHARACTERISTICS” on page 178.

Legend / Abbreviations for Table 2:
Type: I = input, O = output, S = supply

In/Output level: CT= CMOS 0.3VDD/0.7VDD with Schmitt trigger

TT= TTL 0.8V / 2V with Schmitt trigger

Output level: HS = 20mA high sink (on N-buffer only)

Port and control configuration:

–  Input: float = floating, wpu = weak pull-up, int = interrupt1), ana = analog, RB = robust

–  Output: OD = open drain, PP = push-pull

Refer to “I/O PORTS” on page 45 for more details on the software configuration of the I/O ports.

The RESET configuration of each pin is shown in bold which is valid as long as the device is in reset state.

Table 2. Device Pin Description

Pin n°

Pin Name

T
yp

e

Level Port Main
function

(after
reset)

Alternate function

L
Q

F
P

64

L
Q

F
P

44

L
Q

F
P

32

In
p

u
t

O
u

tp
u

t Input Output

fl
o

at

w
p

u

in
t

an
a

O
D

P
P

1 1 1 OSC13) I
External clock input or Resonator os-
cillator inverter input 

2 2 2 OSC23) I/O Resonator oscillator inverter output

3 - - PA0 / ARTIC1 I/O CT X ei0 X X Port A0 ART Input Capture 1

4 3 3 PA1 / PWM0 I/O CT X ei0 X X Port A1 ART PWM Output 0

5 4 4 PA2 (HS) / PWM1 I/O CT HS X ei0 X X Port A2 ART PWM Output 1

6 5 - PA3 / PWM2 I/O CT X ei0 X X Port A3 ART PWM Output 2

7 6 - PA4 / PWM3 I/O CT X ei0 X X Port A4 ART PWM Output 3

8 - - VSS_3 S Digital Ground Voltage

9 - - VDD_3 S Digital Main Supply Voltage

10 7 5 PA5 (HS) / ARTCLK I/O CT HS X ei0 X X Port A5 ART External Clock

11 8 - PA6 (HS) / ARTIC2 I/O CT HS X ei0 X X Port A6 ART Input Capture 2

12 - - PA7 / T8_OCMP2 I/O CT X ei0 X X Port A7 TIM8 Output Compare 2

13 - - PB0 /T8_ICAP2 I/O CT X ei1 X X Port B0 TIM8 Input Capture 2

14 9 6 PB1 /T8_OCMP1 I/O CT X ei1 X X Port B1 TIM8 Output Compare 1

15 10 7 PB2 / T8_ICAP1 I/O CT X ei1 X X Port B2 TIM8 Input Capture 1

16 11 8 PB3 / MCO I/O CT X ei1 X X Port B3 Main clock out (fOSC2)

17 - - PE0 / AIN12 I/O TT X X RB X X Port E0 ADC Analog Input 12

18 - - PE1 / AIN13 I/O TT X X RB X X Port E1 ADC Analog Input 13

19 12 9 PB4 / AIN0 / ICCCLK I/O CT X ei1 RB X X Port B4
ICC Clock 
input

ADC Analog 
Input 0

20 - - PE2 / AIN14 I/O TT X X RB X X Port E2 ADC Analog Input 14

21 - - PE3 / AIN15 I/O TT X X RB X X Port E3 ADC Analog Input 15

22 13 10 PB5 / AIN1 / ICCDATA I/O CT X ei1 RB X X Port B5
ICC Data in-
put

ADC Analog 
Input 1

bso
lete Product(

s) 
- O

bso
lete Product(

s)
8/225



ST72361

    
  O
3 REGISTER AND MEMORY MAP
As shown in Figure 5, the MCU is capable of ad-
dressing 64 Kbytes of memories and I/O registers.

The available memory locations consist of 128 
bytes of register locations, up to 2 Kbytes of RAM 
and up to 60 Kbytes of user program memory. 

The RAM space includes up to 256 bytes for the 
stack from 0100h to 01FFh.The highest address 
bytes contain the user reset and interrupt vectors.

IMPORTANT: Memory locations marked as “Re-
served” must never be accessed. Accessing a re-
seved area can have unpredictable effects on the 
device.

Figure 5. Memory Map

Table 3. Hardware Register Map

0000h

RAM

Program Memory
(60K, 48K, 32K, 16K)

Interrupt & Reset Vectors

HW Registers

0080h
007Fh

0FFFh

(see Table 3)

1000h

FFDFh
FFE0h

FFFFh
(see Table 9)

0880h
Reserved

087Fh

Short Addressing
RAM (zero page)

256 bytes Stack

16-bit Addressing
RAM

0100h

01FFh

0080h

0200h

00FFh

1000h

32 Kbytes

60 Kbytes

FFDFh

8000h

or 087Fh

16 Kbytes

C000h

48 Kbytes
4000h

(2048/1536 bytes)

   067Fh

Address Block
Register 

Label
Register Name

Reset 
Status

Remarks

0000h
0001h
0002h

Port A
PADR 
PADDR 
PAOR

Port A Data Register 
Port A Data Direction Register 
Port A Option Register

00h1)

00h
00h

R/W2) 

R/W2) 

R/W2)

0003h
0004h
0005h

Port B
PBDR 
PBDDR 
PBOR

Port B Data Register 
Port B Data Direction Register 
Port B Option Register

00h1)

00h
00h

R/W2) 

R/W2) 

R/W2)

0006h
0007h
0008h

Port C
PCDR 
PCDDR 
PCOR

Port C Data Register 
Port C Data Direction Register 
Port C Option Register

00h1)

00h
00h

R/W2) 

R/W2) 

R/W2)

0009h
000Ah
000Bh

Port D
PDDR 
PDDDR 
PDOR

Port D Data Register 
Port D Data Direction Register 
Port D Option Register

00h1)

00h
00h

R/W2) 

R/W2) 

R/W2)

000Ch
000Dh
000Eh

Port E
PEDR 
PEDDR 
PEOR

Port E Data Register 
Port E Data Direction Register 
Port E Option Register

00h1)

00h
00h

R/W2) 

R/W2) 

R/W2)
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4 FLASH PROGRAM MEMORY 

4.1 INTRODUCTION

The ST7 dual voltage High Density Flash  
(HDFlash) is a non-volatile memory that can be 
electrically erased as a single block or by individu-
al sectors and programmed on a Byte-by-Byte ba-
sis using an external VPP supply.

The HDFlash devices can be programmed and 
erased off-board (plugged in a programming tool) 
or on-board using ICP (In-Circuit Programming) or 
IAP (In-Application Programming).

The array matrix organisation allows each sector 
to be erased and reprogrammed without affecting 
other sectors.

4.2 MAIN FEATURES

■ 3 Flash programming modes:
– Insertion in a programming tool. In this mode, 

all sectors including option bytes can be pro-
grammed or erased.

– ICP (In-Circuit Programming). In this mode, all 
sectors including option bytes can be pro-
grammed or erased without removing the de-
vice from the application board.

– IAP (In-Application Programming) In this 
mode, all sectors except Sector 0, can be pro-
grammed or erased without removing the de-
vice from the application board and while the 
application is running.

■ ICT (In-Circuit Testing) for downloading and 
executing user application test patterns in RAM

■ Read-out protection
■ Register Access Security System (RASS) to 

prevent accidental programming or erasing

4.3 STRUCTURE

The Flash memory is organised in sectors and can 
be used for both code and data storage.

Depending on the overall Flash memory size in the 
microcontroller device, there are up to three user 
sectors (see Table 3). Each of these sectors can 
be erased independently to avoid unnecessary 
erasing of the whole Flash memory when only a 
partial erasing is required.

The first two sectors have a fixed size of 4 Kbytes 
(see Figure 6). They are mapped in the upper part 
of the ST7 addressing space so the reset and in-
terrupt vectors are located in Sector 0 (F000h-
FFFFh).

Table 4. Sectors available in Flash devices

4.3.1 Read-out Protection
Read-out protection, when selected, provides a 
protection against Program Memory content ex-
traction and against write access to Flash memo-
ry. Even if no protection can be considered as to-
tally unbreakable, the feature provides a very high 
level of protection for a general purpose microcon-
troller.

In Flash devices, this protection is removed by re-
programming the option. In this case, the entire 
program memory is first automatically erased and 
the device can be reprogrammed.

Read-out protection selection depends on the de-
vice type: 

– In Flash devices it is enabled and removed 
through the FMP_R bit in the option byte.

– In ROM devices it is enabled by mask option 
specified in the Option List.

Figure 6. Memory Map and Sector Address

Flash Size (bytes) Available Sectors 

4K Sector 0

8K Sectors 0,1

> 8K Sectors 0,1, 2

4 Kbytes

4 Kbytes

2 Kbytes

SECTOR 1

SECTOR 0

16 Kbytes

SECTOR 2

8K 16K 32K 60K FLASH

FFFFh

EFFFh

DFFFh

3FFFh

7FFFh

1000h

24 Kbytes

MEMORY SIZE

8 Kbytes 40 Kbytes 52 Kbytes

9FFFh

BFFFh

D7FFh

4K 10K 24K 48K
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INTERRUPTS (Cont’d)

Servicing Pending Interrupts 
As several interrupts can be pending at the same 
time, the interrupt to be taken into account is deter-
mined by the following two-step process:

– the highest software priority interrupt is serviced,

– if several interrupts have the same software pri-
ority then the interrupt with the highest hardware 
priority is serviced first.

Figure 18 describes this decision process.

Figure 18. Priority Decision Process 

When an interrupt request is not serviced immedi-
ately, it is latched and then processed when its 
software priority combined with the hardware pri-
ority becomes the highest one.

Note 1: The hardware priority is exclusive while 
the software one is not. This allows the previous 
process to succeed with only one interrupt. 
Note 2: RESET, TRAP and TLI can be considered 
as having the highest software priority in the deci-
sion process.

Different Interrupt Vector Sources
Two interrupt source types are managed by the 
ST7 interrupt controller: the non-maskable type 
(RESET, TRAP) and the maskable type (external 
or from internal peripherals).

Non-Maskable Sources
These sources are processed regardless of the 
state of the I1 and I0 bits of the CC register (see 
Figure 17). After stacking the PC, X, A and CC 
registers (except for RESET), the corresponding 
vector is loaded in the PC register and the I1 and 
I0 bits of the CC are set to disable interrupts (level 
3). These sources allow the processor to exit 
HALT mode.

■ TRAP (Non Maskable Software Interrupt)

This software interrupt is serviced when the TRAP 
instruction is executed. It will be serviced accord-
ing to the flowchart in Figure 17 as a TLI. 
Caution: TRAP can be interrupted by a TLI.
■ RESET

The RESET source has the highest priority in the 
ST7. This means that the first current routine has 
the highest software priority (level 3) and the high-
est hardware priority. 
See the RESET chapter for more details.

Maskable Sources
Maskable interrupt vector sources can be serviced 
if the corresponding interrupt is enabled and if its 
own interrupt software priority (in ISPRx registers) 
is higher than the one currently being serviced (I1 
and I0 in CC register). If any of these two condi-
tions is false, the interrupt is latched and thus re-
mains pending.
■ TLI (Top Level Hardware Interrupt)

This hardware interrupt occurs when a specific 
edge is detected on the dedicated TLI pin.  
Caution: A TRAP instruction must not be used in a 
TLI service routine.
■ External Interrupts

External interrupts allow the processor to exit from 
HALT low power mode. 
External interrupt sensitivity is software selectable 
through the External Interrupt Control register 
(EICR). 
External interrupt triggered on edge will be latched 
and the interrupt request automatically cleared 
upon entering the interrupt service routine. 
If several input pins of a group connected to the 
same interrupt line are selected simultaneously, 
these will be logically ORed.
■ Peripheral Interrupts

Usually the peripheral interrupts cause the MCU to 
exit from HALT mode except those mentioned in 
the “Interrupt Mapping” table. 
A peripheral interrupt occurs when a specific flag 
is set in the peripheral status registers and if the 
corresponding enable bit is set in the peripheral 
control register. 
The general sequence for clearing an interrupt is 
based on an access to the status register followed 
by a read or write to an associated register. 
Note: The clearing sequence resets the internal 
latch. A pending interrupt (that is, waiting for being 
serviced) will therefore be lost if the clear se-
quence is executed.

PENDING

SOFTWARE Different

INTERRUPTS

Same

HIGHEST HARDWARE
  PRIORITY SERVICED

PRIORITY

HIGHEST SOFTWARE
  PRIORITY SERVICED
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INTERRUPTS (Cont’d)

Table 9. Interrupt Mapping

Notes:
1. Valid for HALT and ACTIVE HALT modes except for the MCC/RTC interrupt source which exits from ACTIVE HALT 
mode only.
2. Except AVD interrupt
3. It is possible to exit from Halt using the external interrupt which is mapped on the RDI pin.

N°
Source 
Block

Description
Register 

Label
Priority
Order

 Exit 
from

HALT1)

 Address 
Vector

RESET Reset
N/A

Highest
Priority

Lowest
Priority

yes FFFEh-FFFFh

TRAP Software interrupt no FFFCh-FFFDh

0 TLI External top level interrupt EICR yes FFFAh-FFFBh

1 MCC/RTC Main clock controller time base interrupt MCCSR yes FFF8h-FFF9h

2 ei0/AWUFH External interrupt ei0/ Auto wake-up from Halt
EICR/

AWUCSR

yes2)

FFF6h-FFF7h

3 ei1/AVD External interrupt ei1/Auxiliary Voltage Detector
EICR/
SICSR

FFF4h-FFF5h

4 ei2 External interrupt ei2 EICR FFF2h-FFF3h

5 ei3 External interrupt ei3 EICR FFF0h-FFF1h

6 not used FFEEh-FFEFh

7 not used FFECh-FFEDh

8 SPI SPI peripheral interrupts SPICSR yes FFEAh-FFEBh

9 TIMER8 8-bit TIMER peripheral interrupts T8_TCR1 no FFE8h-FFE9h

10 TIMER16 16-bit TIMER peripheral interrupts TCR1 no FFE6h-FFE7h

11 LINSCI2 LINSCI2 Peripheral interrupts SCI2CR1 no FFE4h-FFE5h

12 LINSCI1
LINSCI1 Peripheral interrupts (LIN Master/
Slave)

SCI1CR1 no3) FFE2h-FFE3h

13 PWM ART 8-bit PWM ART interrupts PWMCR yes FFE0h-FFE1h
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PWM AUTO-RELOAD TIMER (Cont’d)

Independent PWM signal generation
This mode allows up to four Pulse Width Modulat-
ed signals to be generated on the PWMx output 
pins with minimum core processing overhead. 
This function is stopped during HALT mode.

Each PWMx output signal can be selected inde-
pendently using the corresponding OEx bit in the 
PWM Control register (PWMCR). When this bit is 
set, the corresponding I/O pin is configured as out-
put push-pull alternate function.

The PWM signals all have the same frequency 
which is controlled by the counter period and the 
ARTARR register value.

fPWM = fCOUNTER / (256 - ARTARR)

When a counter overflow occurs, the PWMx pin 
level is changed depending on the corresponding 
OPx (output polarity) bit in the PWMCR register. 

When the counter reaches the value contained in 
one of the output compare register (OCRx) the 
corresponding PWMx pin level is restored.

It should be noted that the reload values will also 
affect the value and the resolution of the duty cycle 
of the PWM output signal. To obtain a signal on a 
PWMx pin, the contents of the OCRx register must 
be greater than the contents of the ARTARR reg-
ister.

The maximum available resolution for the PWMx 
duty cycle is:

Resolution = 1 / (256 - ARTARR)

Note: To get the maximum resolution (1/256), the 
ARTARR register must be 0. With this maximum 
resolution, 0% and 100% can be obtained by 
changing the polarity.

Figure 42. PWM Auto-reload Timer Function

Figure 43. PWM Signal from 0% to 100% Duty Cycle
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16-BIT TIMER (Cont’d)

OUTPUT COMPARE 2 HIGH REGISTER 
(OC2HR)
Read/Write 
Reset Value: 1000 0000 (80h)

This is an 8-bit register that contains the high part 
of the value to be compared to the CHR register.

OUTPUT COMPARE 2 LOW REGISTER 
(OC2LR)
Read/Write 
Reset Value: 0000 0000 (00h)

This is an 8-bit register that contains the low part of 
the value to be compared to the CLR register. 

COUNTER HIGH REGISTER (CHR)
Read Only 
Reset Value: 1111 1111 (FFh)

This is an 8-bit register that contains the high part 
of the counter value.

COUNTER LOW REGISTER (CLR)
Read Only 
Reset Value: 1111 1100 (FCh)

This is an 8-bit register that contains the low part of 
the counter value. A write to this register resets the 
counter. An access to this register after accessing 
the CSR register clears the TOF bit.

ALTERNATE COUNTER HIGH REGISTER 
(ACHR)
Read Only 
Reset Value: 1111 1111 (FFh)

This is an 8-bit register that contains the high part 
of the counter value.

ALTERNATE COUNTER LOW REGISTER 
(ACLR)
Read Only 
Reset Value: 1111 1100 (FCh)

This is an 8-bit register that contains the low part of 
the counter value. A write to this register resets the 
counter. An access to this register after an access 
to CSR register does not clear the TOF bit in the 
CSR register.

INPUT CAPTURE 2 HIGH REGISTER (IC2HR) 
Read Only 
Reset Value: Undefined

This is an 8-bit read only register that contains the 
high part of the counter value (transferred by the 
Input Capture 2 event).

INPUT CAPTURE 2 LOW REGISTER (IC2LR)
Read Only 
Reset Value: Undefined

This is an 8-bit read only register that contains the 
low part of the counter value (transferred by the In-
put Capture 2 event).

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB
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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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8-BIT TIMER (Cont’d)

Figure 63. Input Capture Block Diagram

Figure 64. Input Capture Timing Diagram 

ICIE

CC0CC18-bit FREE RUNNING
COUNTER

IEDG1

 (Control Register 1) CR1

(Control Register 2) CR2 

ICF2ICF1 000

(Status Register) SR 

IEDG2

ICAP1

ICAP2

EDGE DETECT
CIRCUIT2

8-bit

IC1R RegisterIC2R Register

EDGE DETECT
CIRCUIT1

pin

pin

01 02 03

03

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)

10.5.3.3 Output Compare 
In this section, the index, i, may be 1 or 2 because 
there are two output compare functions in the 8-bit 
timer.

This function can be used to control an output 
waveform or indicate when a period of time has 
elapsed.

When a match is found between the Output Com-
pare register and the free running counter, the out-
put compare function:

– Assigns pins with a programmable value if the 
OCiE bit is set

– Sets a flag in the status register

– Generates an interrupt if enabled

Two 8-bit registers Output Compare Register 1 
(OC1R) and Output Compare Register 2 (OC2R) 
contain the value to be compared to the counter 
register each timer clock cycle.

These registers are readable and writable and are 
not affected by the timer hardware. A reset event 
changes the OCiR value to 00h.

Timing resolution is one count of the free running 
counter: (fCPU/CC[1:0]).

Procedure:
To use the output compare function, select the fol-
lowing in the CR2 register:

– Set the OCiE bit if an output is needed then the 
OCMPi pin is dedicated to the output compare i
signal.

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

And select the following in the CR1 register:

– Select the OLVLi bit to applied to the OCMPi pins 
after the match occurs.

– Set the OCIE bit to generate an interrupt if it is 
needed.

When a match is found between OCRi register 
and CR register:

– OCFi bit is set.

– The OCMPi pin takes OLVLi bit value (OCMPi 
pin latch is forced low during reset).

– A timer interrupt is generated if the OCIE bit is 
set in the CR1 register and the I bit is cleared in 
the CC register (CC).

The OCiR register value required for a specific tim-
ing application can be calculated using the follow-
ing formula:

Where:

Δt = Output compare period (in seconds)

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

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

Clearing the output compare interrupt request 
(that is, clearing the OCFi bit) is done by:

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

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

Δ OCiR =
Δt * fCPU

PRESC
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Table 22. SPI Register Map and Reset Values 

Address

(Hex.)
Register 

Label
7 6 5 4 3 2 1 0

21
SPIDR 
Reset Value

MSB
x x x x x x x

LSB
x

22
SPICR 
Reset Value

SPIE
0

SPE
0

SPR2
0

MSTR
0

CPOL
x

CPHA
x

SPR1
x

SPR0
x

23
SPICSR 
Reset Value

SPIF
0

WCOL
0

OVR
0

MODF
0 0

SOD
0

SSM
0

SSI
0
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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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10.7.5.6 Receiver Muting and Wake-up Feature
In multiprocessor configurations it is often desira-
ble that only the intended message recipient 
should actively receive the full message contents, 
thus reducing redundant SCI service overhead for 
all non-addressed receivers. 

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

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

All the reception status bits can not be set.

All the receive interrupts are inhibited.

A muted receiver may be woken up in one of the 
following ways: 

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

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

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

This feature is useful in a multiprocessor system 
when the first characters of the message deter-
mine the address and when each message ends 
by an idle line: As soon as the line becomes idle, 
every receivers is waken up and analyse the first 
characters of the message which indicates the ad-
dressed receiver. The receivers which are not ad-
dressed set RWU bit to enter in mute mode. Con-
sequently, they will not treat the next characters 
constituting the next part of the message. At the 
end of the message, an idle line is sent by the 
transmitter: this wakes up every receivers which 
are ready to analyse the addressing characters of 
the new message.

In such a system, the inter-characters space must 
be smaller than the idle time.

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

This feature is useful in a multiprocessor system 
when the most significant bit of each character 
(except for the break character) is reserved for Ad-
dress Detection. As soon as the receivers re-

ceived an address character (most significant bit 
= ’1’), the receivers are waken up. The receivers 
which are not addressed set RWU bit to enter in 
mute mode. Consequently, they will not treat the 
next characters constituting the next part of the 
message.

10.7.5.7 Parity Control
Hardware byte Parity control (generation of parity 
bit in transmission and parity checking in recep-
tion) can be enabled by setting the PCE bit in the 
SCICR1 register. Depending on the character for-
mat defined by the M bit, the possible SCI charac-
ter formats are as listed in Table 1.

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

Table 23. Character Formats

Legend: SB = Start Bit, STB = Stop Bit,  
PB = Parity Bit

Even parity: The parity bit is calculated to obtain 
an even number of “1s” inside the character 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 
will be 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 character 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 
will be 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 PCIE is set in the SCICR1 register.

M bit PCE bit Character format

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 |
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10.7.9.3 LIN Reception
In LIN mode the reception of a byte is the same as 
in SCI mode but the LINSCI has features for han-
dling the LIN Header automatically (identifier de-
tection) or semiautomatically (Synch Break detec-
tion) depending on the LIN Header detection 
mode. The detection mode is selected by the 
LHDM bit in the SCICR3.

Additionally, an automatic resynchronization fea-
ture can be activated to compensate for any clock 
deviation, for more details please refer to Section 
0.1.9.5 LIN Baud Rate.

LIN Header Handling by a Slave
Depending on the LIN Header detection method 
the LINSCI will signal the detection of a LIN Head-
er after the LIN Synch Break or after the Identifier 
has been successfully received. 

Note:
It is recommended to combine the Header detec-
tion function with Mute mode. Putting the LINSCI 
in Mute mode allows the detection of Headers only 
and prevents the reception of any other charac-
ters. 

This mode can be used to wait for the next Header 
without being interrupted by the data bytes of the 
current message in case this message is not rele-
vant for the application.

Synch Break Detection (LHDM = 0):
When a LIN Synch Break is received:

– The RDRF bit in the SCISR register is set. It in-
dicates that the content of the shift register is 
transferred to the SCIDR register, a value of 
0x00 is expected for a Break.

– The LHDF flag in the SCICR3 register indicates 
that a LIN Synch Break Field has been detected.

– An interrupt is generated if the LHIE bit in the 
SCICR3 register is set and the I[1:0] bits are 
cleared in the CCR register.

– Then the LIN Synch Field is received and meas-
ured. 

– If automatic resynchronization is enabled (LA-
SE bit = 1), the LIN Synch Field is not trans-
ferred to the shift register: There is no need to 
clear the RDRF bit.

– If automatic resynchronization is disabled (LA-
SE bit = 0), the LIN Synch Field is received as 
a normal character and transferred to the 
SCIDR register and RDRF is set.

Note:
In LIN slave mode, the FE bit detects all frame er-
ror which does not correspond to a break.

Identifier Detection (LHDM = 1): 
This case is the same as the previous one except 
that the LHDF and the RDRF flags are set only af-
ter the entire header has been received (this is 
true whether automatic resynchronization is ena-
bled or not). This indicates that the LIN Identifier is 
available in the SCIDR register.

Notes:
During LIN Synch Field measurement, the SCI 
state machine is switched off: No characters are 
transferred to the data register.

LIN Slave parity
In LIN Slave mode (LINE and LSLV bits are set) 
LIN parity checking can be enabled by setting the 
PCE bit.

In this case, the parity bits of the LIN Identifier 
Field are checked. The identifier character is rec-
ognized as the third received character after a 
break character (included):

The bits involved are the two MSB positions (7th 
and 8th bits if M = 0; 8th and 9th bits if M = 1) of 
the identifier character. The check is performed as 
specified by the LIN specification:

LIN Synch LIN Synch Identifier

parity bits

Field Field Break

Identifier Field

parity bits

ID0

start bit stop bit

ID1 ID2 ID3 ID4 ID5 P0 P1

identifier bits

P1 ID1 ID3 ID4 ID5⊕ ⊕ ⊕=

P0 ID0= ID1 ID2 ID4⊕ ⊕ ⊕
M = 0
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SCICR2 register is set, the LHDM bit selects the 
Wake-Up method (replacing the WAKE bit).
0: LIN Synch Break Detection Method
1: LIN Identifier Field Detection Method

Bit 2 = LHIE LIN Header Interrupt Enable 
This bit is set and cleared by software. It is only us-
able in LIN Slave mode.
0: LIN Header Interrupt is inhibited.
1: An SCI interrupt is generated whenever  

LHDF = 1.

Bit 1 = LHDF LIN Header Detection Flag 
This bit is set by hardware when a LIN Header is 
detected and cleared by a software sequence (an 
access to the SCISR register followed by a read of 
the SCICR3 register). It is only usable in LIN Slave 
mode.
0: No LIN Header detected.
1: LIN Header detected. 

Notes: The header detection method depends on 
the LHDM bit:

– If LHDM = 0, a header is detected as a LIN 
Synch Break.

– If LHDM = 1, a header is detected as a LIN 
Identifier, meaning that a LIN Synch Break 
Field + a LIN Synch Field + a LIN Identifier 
Field have been consecutively received. 

Bit 0 = LSF LIN Synch Field State

This bit indicates that the LIN Synch Field is being 
analyzed. It is only used in LIN Slave mode. In 
Auto Synchronization Mode (LASE bit = 1), when 
the SCI is in the LIN Synch Field State it waits or 
counts the falling edges on the RDI line.

It is set by hardware as soon as a LIN Synch Break 
is detected and cleared by hardware when the LIN 
Synch Field analysis is finished (see Figure 11). 
This bit can also be cleared by software to exit LIN 
Synch State and return to idle mode.
0: The current character is not the LIN Synch Field
1: LIN Synch Field State (LIN Synch Field under-

going analysis)

Figure 87. LSF Bit Set and Clear

LIN DIVIDER REGISTERS
LDIV is coded using the two registers LPR and LP-
FR. In LIN Slave mode, the LPR register is acces-
sible at the address of the SCIBRR register and 
the LPFR register is accessible at the address of 
the SCIETPR register.

LIN PRESCALER REGISTER (LPR)
Read/Write
Reset Value: 0000 0000 (00h)

LPR[7:0] LIN Prescaler (mantissa of LDIV)

These 8 bits define the value of the mantissa of the 
LIN Divider (LDIV):

Caution: LPR and LPFR registers have different 
meanings when reading or writing to them. Conse-
quently bit manipulation instructions (BRES or 
BSET) should never be used to modify the 
LPR[7:0] bits, or the LPFR[3:0] bits.

7 0

LPR7 LPR6 LPR5 LPR4 LPR3 LPR2 LPR1 LPR0

LPR[7:0] Rounded Mantissa (LDIV)

00h SCI clock disabled

01h 1

... ...

FEh 254

FFh 255

LIN Synch LIN Synch Identifier

parity bits

Field Field Break

11 dominant bits

LSF bit
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CONTROL REGISTER 3 (SCICR3)
Read/Write

Reset Value: 0000 0000 (00h)

Bit 7 = Reserved, must be kept cleared.

Bit 6 = LINE LIN Mode Enable. 
This bit is set and cleared by software.
0: LIN Mode disabled
1: LIN Master mode enabled

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

.In transmission, the LIN Synch Break low phase 
duration is shown as below:

Bits 5:4 = Reserved, forced by hardware to 0. 
These bits are not used.

Bit 3 = CLKEN Clock Enable. 
This bit allows the user to enable the SCLK pin.
0: SLK pin disabled
1: SLK pin enabled

Bit 2 = CPOL Clock Polarity. 
This bit allows the user to select the polarity of the 
clock output on the SCLK pin. It works in conjunc-
tion with the CPHA bit to produce the desired 
clock/data relationship (see Figure 92 and Figure 
93).

0: Steady low value on SCLK pin outside transmis-
sion window.

1: Steady high value on SCLK pin outside trans-
mission window.

Bit 1 = CPHA Clock Phase.  
This bit allows the user to select the phase of the 
clock output on the SCLK pin. It works in conjunc-
tion with the CPOL bit to produce the desired 
clock/data relationship (see Figure 92 and Figure 
93)
0: SCLK clock line activated in middle of data bit.
1: SCLK clock line activated at beginning of data 

bit.

Bit 0 = LBCL Last bit clock pulse.  
This bit allows the user to select whether the clock 
pulse associated with the last data bit transmitted 
(MSB) has to be output on the SCLK pin. 
0: The clock pulse of the last data bit is not output 

to the SCLK pin.
1: The clock pulse of the last data bit is output to 

the SCLK pin.

Note: The last bit is the 8th or 9th data bit transmit-
ted depending on the 8 or 9 bit format selected by 
the M bit in the SCICR1 register.

Table 26. SCI clock on SCLK pin

Note: These 3 bits (CPOL, CPHA, LBCL) should 
not be written while the transmitter is enabled.

7 0

- LINE - - CLKEN CPOL CPHA LBCL

LINE M Number of low bits sent 
during a LIN Synch Break 

0
0 10

1 11

1
0 13

1 14

Data
format M bit LBCL bit Number of clock

pulses on SCLK

8 bit 0
0 7
1 8

9 bit 1
0 8
1 9
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EXTENDED RECEIVE PRESCALER DIVISION 
REGISTER (SCIERPR)
Read/Write

Reset Value: 0000 0000 (00 h)

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

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

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

EXTENDED TRANSMIT PRESCALER DIVISION 
REGISTER (SCIETPR)
Read/Write

Reset Value:0000 0000 (00 h)

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

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

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

Table 27. Baud Rate Selection

7 0

ERPR
7

ERPR
6

ERPR
5

ERPR
4

ERPR
3

ERPR
2

ERPR
1

ERPR
0

7 0

ETPR
7

ETPR
6

ETPR
5

ETPR
4

ETPR
3

ETPR
2

ETPR
1

ETPR
0

Symbol Parameter
Conditions

Standard
Baud
Rate

Unit
fCPU

Accuracy vs. 
Standard

Prescaler

fTx

fRx

Communication 
frequency

8 MHz

~0.16%

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

300 
1200 
2400 
4800 
9600 

10400 
19200 
38400

~300.48 
~1201.92 
~2403.84 
~4807.69 
~9615.38 

~10416.67 
~19230.77 
~38461.54

Hz

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

14400 ~14285.71
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12.5.3 Crystal and Ceramic Resonator Oscillators
The ST7 internal clock can be supplied with four 
different Crystal/Ceramic resonator oscillators. All 
the information given in this paragraph is based on 
characterization results with specified typical ex-
ternal components. In the application, the resona-
tor and the load capacitors have to be placed as 

close as possible to the oscillator pins in order to 
minimize output distortion and start-up stabiliza-
tion time. Refer to the crystal/ceramic resonator 
manufacturer for more details (frequency, pack-
age, accuracy...). 1)2) 

Figure 100. Typical Application with a Crystal or Ceramic Resonator

Notes:
1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.
2. tSU(OSC) is the typical oscillator start-up time measured between VDD = 2.8V and the fetch of the first instruction (with 
a quick VDD ramp-up from 0 to 5V (< 50μs).
3. The oscillator selection can be optimized in terms of supply current using an high quality resonator with small RS value. 
Refer to crystal/ceramic resonator manufacturer for more details.

Symbol Parameter Conditions Min Max Unit

fOSC Oscillator Frequency3)

LP: Low power oscillator 
MP: Medium power oscillator 
MS: Medium speed oscillator 
HS: High speed oscillator

1
>2
>4
>8

2
4
8
16

MHz

RF Feedback resistor 20 40 kΩ 

CL1

CL2

Recommended load capacitance ver-
sus equivalent serial resistance of the 
crystal or ceramic resonator (RS)

RS = 200Ω LP oscillator 
RS = 200Ω MP oscillator 
RS = 200Ω MS oscillator 
RS = 100Ω HS oscillator

22
22
18
15

56
46
33
33

pF

Symbol Parameter Conditions Typ Max Unit

i2 OSC2 driving current

VDD = 5V LP oscillator 
VIN = VSS MP oscillator 

MS oscillator 
HS oscillator

80
160
310
610

150
250
460
910

μA

OSC2

OSC1
fOSC

CL1

CL2

i2

RF

ST72XXX

RESONATOR

WHEN RESONATOR WITH
INTEGRATED CAPACITORS
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12.5.4 PLL Characteristics
 Operating conditions: VDD 3.8 to 5.5V @ TA 0 to 70°C1) or VDD 4.5 to 5.5V @ TA -40 to 125°C

Notes:
1. Data characterized but not tested.
2. Under characterization

Figure 101. PLL Jitter vs Signal Frequency1)  The user must take the PLL jitter into account in 
the application (for example in serial communica-
tion or sampling of high frequency signals). The 
PLL jitter is a periodic effect, which is integrated 
over several CPU cycles. Therefore, the longer the 
period of the application signal, the less it is im-
pacted by the PLL jitter.

Figure 101 shows the PLL jitter integrated on ap-
plication signals in the range 125 kHz to 2 MHz. At 
frequencies of less than 125 kHz, the jitter is neg-
ligible.

Notes: 
1. Measurement conditions: fCPU = 4 MHz, TA = 25°C

Symbol Parameter Conditions Min Typ Max Unit

VDD(PLL) PLL Voltage Range TA = 0 to +70°C 3.8
5.5

TA = -40 to +125°C 4.5

fOSC PLL input frequency range 2 4 MHz

Δ fCPU/fCPU PLL jitter1) fOSC = 4 MHz, VDD = 4.5 to 5.5V
Note 2 %

fOSC = 2 MHz, VDD = 4.5 to 5.5V

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

2000 1000 500 250 125
Application Signal Frequency (KHz)

+/
-J

itt
er

 (%
)

PLL ON
PLL OFF
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Figure 112. RESET Pin Protection When LVD Is Enabled1)2)

Figure 113. RESET Pin Protection When LVD Is Disabled1)

Note 1:
1.1 The reset network protects the device against parasitic resets.
1.2 The output of the external reset circuit must have an open-drain output to drive the ST7 reset pad. Otherwise the 
device can be damaged when the ST7 generates an internal reset (LVD or watchdog).
1.3 Whatever the reset source is (internal or external), the user must ensure that the level on the RESET pin can go below 
the VIL max. level specified in Section 12.10.1. Otherwise the reset will not be taken into account internally.
1.4 Because the reset circuit is designed to allow the internal RESET to be output in the RESET pin, the user must ensure 
that the current sunk on the RESET pin (by an external pull-up for example) is less than the absolute maximum value 
specified for IINJ(RESET) in Section 12.2.2 on page 179.
Note 2:
2.1 When the LVD is enabled, it is mandatory not to connect a pull-up resistor. A 10nF pull-down capacitor is recommend-
ed to filter noise on the reset line.
2.2. In case a capacitive power supply is used, it is recommended to connect a1MW pull-down resistor to the RESET pin 
to discharge any residual voltage induced by this capacitive power supply (this will add 5µA to the power consumption of 
the MCU).
2.3. Tips when using the LVD:

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

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

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

0.01μF

ST72XXX

PULSE
GENERATOR

Filter

RON

VDD

WATCHDOG

LVD RESET

INTERNAL
RESET

RESET
EXTERNAL

Recommended

1MΩ

Optional 
(note 2.2)

0.01μF

EXTERNAL
RESET

CIRCUIT

USER

VDD

4.7kΩ

Required 

ST72XXX

PULSE
GENERATOR

Filter

RON

VDD

WATCHDOG

INTERNAL
RESET
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