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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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Figure 1. ST10F273E Logic symbol
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P7.0 - P7.7

19-26 I/O

8-bit bidirectional I/O port, bit-wise programmable for input or output via direction 
bit. Programming an I/O pin as input forces the corresponding output driver to 
high impedance state. Port 7 outputs can be configured as push-pull or open 
drain drivers. The input threshold of Port 7 is selectable (TTL or CMOS).
The following Port 7 pins have alternate functions:

19 O P7.0 POUT0 PWM0: channel 0 output

... ... ... ... ...

22 O P7.3 POUT3 PWM0: channel 3 output

23 I/O P7.4 CC28IO CAPCOM2: CC28 capture input / compare output

... ... ... ... ...

26 I/O P7.7 CC31IO CAPCOM2: CC31 capture input / compare output

P5.0 - P5.9
P5.10 - P5.15

27-36
39-44

I
I

16-bit input-only port with Schmitt-Trigger characteristics. The pins of Port 5 can 
be the analog input channels (up to 16) for the A/D converter, where P5.x equals 
ANx (Analog input channel x), or they are timer inputs. The input threshold of 
Port 5 is selectable (TTL or CMOS). The following Port 5 pins have alternate 
functions:

39 I P5.10 T6EUD GPT2: timer T6 external up/down control input

40 I P5.11 T5EUD GPT2: timer T5 external up/down control input

41 I P5.12 T6IN GPT2: timer T6 count input

42 I P5.13 T5IN GPT2: timer T5 count input

43 I P5.14 T4EUD GPT1: timer T4 external up/down control input

44 I P5.15 T2EUD GPT1: timer T2 external up/down control input

P2.0 - P2.7
P2.8 - P2.15

47-54
57-64

I/O

16-bit bidirectional I/O port, bit-wise programmable for input or output via 
direction bit. Programming an I/O pin as input forces the corresponding output 
driver to high impedance state. Port 2 outputs can be configured as push-pull or 
open drain drivers. The input threshold of Port 2 is selectable (TTL or CMOS).
The following Port 2 pins have alternate functions:

47 I/O P2.0 CC0IO CAPCOM: CC0 capture input/compare output

... ... ... ... ...

54 I/O P2.7 CC7IO CAPCOM: CC7 capture input/compare output

57 I/O P2.8 CC8IO CAPCOM: CC8 capture input/compare output

I EX0IN Fast external interrupt 0 input

... ... ... ... ...

64 I/O P2.15 CC15IO CAPCOM: CC15 capture input/compare output

I EX7IN Fast external interrupt 7 input

I T7IN CAPCOM2: timer T7 count input

Table 1. Pin description (continued)

Symbol Pin Type Function
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EA / VSTBY 99 I

External access enable pin. 
A low level applied to this pin during and after Reset forces the ST10F273E to 
start the program from the external memory space. A high level forces 
ST10F273E to start in the internal memory space. This pin is also used (when 
Stand-by mode is entered, that is ST10F273E under reset and main VDD turned 
off) to bias the 32 kHz oscillator amplifier circuit and to provide a reference 
voltage for the low-power embedded voltage regulator which generates the 
internal 1.8V supply for the RTC module (when not disabled) and to retain data 
inside the Stand-by portion of the XRAM (16Kbyte).
It can range from 4.5 to 5.5V (6V for a reduced amount of time during the device 
life, 4.0V when RTC and 32 kHz on-chip oscillator amplifier are turned off). In 
running mode, this pin can be tied low during reset without affecting 32 kHz 
oscillator, RTC and XRAM activities, since the presence of a stable VDD 
guarantees the proper biasing of all those modules.

P0L.0 -P0L.7,
P0H.0

P0H.1 - P0H.7

100-107,
108,

111-117
I/O

Two 8-bit bidirectional I/O ports P0L and P0H, bit-wise programmable for input or 
output via direction bit. Programming an I/O pin as input forces the 
corresponding output driver to high impedance state. The input threshold of 
Port 0 is selectable (TTL or CMOS).
In case of an external bus configuration, PORT0 serves as the address (A) and 
as the address / data (AD) bus in multiplexed bus modes and as the data (D) bus 
in demultiplexed bus modes.
Demultiplexed bus modes

Multiplexed bus modes

P1L.0 - P1L.7
P1H.0 - P1H.7

118-125
128-135

I/O

Two 8-bit bidirectional I/O ports P1L and P1H, bit-wise programmable for input or 
output via direction bit. Programming an I/O pin as input forces the 
corresponding output driver to high impedance state. PORT1 is used as the 16-
bit address bus (A) in demultiplexed bus modes: if at least BUSCONx is 
configured such the demultiplexed mode is selected, the pis of PORT1 are not 
available for general purpose I/O function. The input threshold of Port 1 is 
selectable (TTL or CMOS).
The pins of P1L also serve as the additional (up to 8) analog input channels for 
the A/D converter, where P1L.x equals ANy (Analog input channel y, 
where y = x + 16). This additional function have higher priority on demultiplexed 
bus function. The following PORT1 pins have alternate functions:

132 I P1H.4 CC24IO CAPCOM2: CC24 capture input

133 I P1H.5 CC25IO CAPCOM2: CC25 capture input

134 I P1H.6 CC26IO CAPCOM2: CC26 capture input

135 I P1H.7 CC27IO CAPCOM2: CC27 capture input

Table 1. Pin description (continued)

Symbol Pin Type Function

         

Data path width 8-bit 16-bi

P0L.0 – P0L.7: D0 – D7 D0 - D7

P0H.0 – P0H.7: I/O D8 - D15

         

Data path width 8-bit 16-bi

P0L.0 – P0L.7: AD0 – AD7 AD0 - AD7

P0H.0 – P0H.7: A8 – A15 AD8 - AD15
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5.4.4 Flash control register 1 high

The Flash Control Register 1 High (FCR1H), together with Flash Control Register 1 Low 
(FCR1L), is used to select the sectors to Erase or, during any write operation, to monitor the 
status of each sector and bank.

FCR1H (0x0E 0006) FCR Reset value: 0000h   

         

          

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

reserved B1S B0S reserved B1F1 B1F0

RS RS RS RS

Table 10. Flash control register 1 high

Bit Function

B1F(1:0)

Bank 1 IFlash sector 1:0 status
These bits must be set during a Sector Erase operation to select the sectors to erase in Bank 1. 
Besides, during any erase operation, these bits are automatically set and give the status of the two 
sectors of Bank 1 (B1F1-B1F0). The meaning of B1Fy bit for Sector y of Bank 0 is given by the 
next Table 11 Banks (BxS) and Sectors (BxFy) Status bits meaning. These bits are automatically 
reset at the end of a Write operation if no errors are detected.

B0S

Bank 0 status
During any erase operation, this bit is automatically modified and gives the status of the Bank 0. 
The meaning of B0S bit is given in the next Table 11 Banks (BxS) and Sectors (BxFy) Status bits 
meaning. This bit is automatically reset at the end of a erase operation if no errors are detected.

B1S

Bank 1 status
During any erase operation, this bit is automatically modified and gives the status of the Bank 1. 
The meaning of B1S bit is given in the next Table 11 Banks (BxS) and Sectors (BxFy) Status bits 
meaning. This bit is automatically reset at the end of a erase operation if no errors are detected.

Table 11. Banks (BxS) and sectors (BxFy) status bits meaning

ERR SUSP BxS = 1 meaning BxFy = 1 meaning

1 - Erase error in bank x Erase error in sector y of bank x

0 1 Erase suspended in bank x Erase suspended in sector y of bank x

0 0 Don’t care Don’t care
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CAPCOM register 6 CC6IR CC6IE CC6INT 00’0058h 16h

CAPCOM register 7 CC7IR CC7IE CC7INT 00’005Ch 17h

CAPCOM register 8 CC8IR CC8IE CC8INT 00’0060h 18h

CAPCOM register 9 CC9IR CC9IE CC9INT 00’0064h 19h

CAPCOM register 10 CC10IR CC10IE CC10INT 00’0068h 1Ah

CAPCOM register 11 CC11IR CC11IE CC11INT 00’006Ch 1Bh

CAPCOM register 12 CC12IR CC12IE CC12INT 00’0070h 1Ch

CAPCOM register 13 CC13IR CC13IE CC13INT 00’0074h 1Dh

CAPCOM register 14 CC14IR CC14IE CC14INT 00’0078h 1Eh

CAPCOM register 15 CC15IR CC15IE CC15INT 00’007Ch 1Fh

CAPCOM register 16 CC16IR CC16IE CC16INT 00’00C0h 30h

CAPCOM register 17 CC17IR CC17IE CC17INT 00’00C4h 31h

CAPCOM register 18 CC18IR CC18IE CC18INT 00’00C8h 32h

CAPCOM register 19 CC19IR CC19IE CC19INT 00’00CCh 33h

CAPCOM register 20 CC20IR CC20IE CC20INT 00’00D0h 34h

CAPCOM register 21 CC21IR CC21IE CC21INT 00’00D4h 35h

CAPCOM register 22 CC22IR CC22IE CC22INT 00’00D8h 36h

CAPCOM register 23 CC23IR CC23IE CC23INT 00’00DCh 37h

CAPCOM register 24 CC24IR CC24IE CC24INT 00’00E0h 38h

CAPCOM register 25 CC25IR CC25IE CC25INT 00’00E4h 39h

CAPCOM register 26 CC26IR CC26IE CC26INT 00’00E8h 3Ah

CAPCOM register 27 CC27IR CC27IE CC27INT 00’00ECh 3Bh

CAPCOM register 28 CC28IR CC28IE CC28INT 00’00F0h 3Ch

CAPCOM register 29 CC29IR CC29IE CC29INT 00’0110h 44h

CAPCOM register 30 CC30IR CC30IE CC30INT 00’0114h 45h

CAPCOM register 31 CC31IR CC31IE CC31INT 00’0118h 46h

CAPCOM timer 0 T0IR T0IE T0INT 00’0080h 20h

CAPCOM timer 1 T1IR T1IE T1INT 00’0084h 21h

CAPCOM timer 7 T7IR T7IE T7INT 00’00F4h 3Dh

CAPCOM timer 8 T8IR T8IE T8INT 00’00F8h 3Eh

GPT1 timer 2 T2IR T2IE T2INT 00’0088h 22h

GPT1 timer 3 T3IR T3IE T3INT 00’008Ch 23h

GPT1 timer 4 T4IR T4IE T4INT 00’0090h 24h

GPT2 timer 5 T5IR T5IE T5INT 00’0094h 25h

Table 29. Interrupt sources  (continued)

Source of Interrupt or 
PEC Service Request

Request
Flag

Enable
Flag

Interrupt
Vector

Vector
Location

Trap
Number
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10 Capture / compare (CAPCOM) units

The ST10F273E has two 16-channel CAPCOM units which support generation and control 
of timing sequences on up to 32 channels with a maximum resolution of 125ns at 64 MHz 
CPU clock.

The CAPCOM units are typically used to handle high speed I/O tasks such as pulse and 
waveform generation, pulse width modulation (PMW), Digital to Analog (D/A) conversion, 
software timing, or time recording relative to external events. 

Four 16-bit timers (T0/T1, T7/T8) with reload registers provide two independent time bases 
for the capture/compare register array.

The input clock for the timers is programmable to several prescaled values of the internal 
system clock, or may be derived from an overflow/underflow of timer T6 in module GPT2.

This provides a wide range of variation for the timer period and resolution and allows precise 
adjustments to application specific requirements. In addition, external count inputs for 
CAPCOM timers T0 and T7 allow event scheduling for the capture/compare registers 
relative to external events.

Each of the two capture/compare register arrays contain 16 dual purpose capture/compare 
registers, each of which may be individually allocated to either CAPCOM timer T0 or T1 (T7 
or T8, respectively), and programmed for capture or compare functions. Each of the 32 
registers has one associated port pin which serves as an input pin for triggering the capture 
function, or as an output pin to indicate the occurrence of a compare event.

When a capture/compare register has been selected for capture mode, the current contents 
of the allocated timer will be latched (captured) into the capture/compare register in 
response to an external event at the port pin which is associated with this register. In 
addition, a specific interrupt request for this capture/compare register is generated.

Either a positive, a negative, or both a positive and a negative external signal transition at 
the pin can be selected as the triggering event. The contents of all registers which have 
been selected for one of the five compare modes are continuously compared with the 
contents of the allocated timers.

When a match occurs between the timer value and the value in a capture / compare 
register, specific actions will be taken based on the selected compare mode.

The input frequencies fTx, for the timer input selector Tx, are determined as a function of the 
CPU clocks. The timer input frequencies, resolution and periods which result from the 
selected pre-scaler option in TxI when using a 40 MHz and 64 MHz CPU clock are listed in 
the Table 33 and Table 34 respectively. 

The numbers for the timer periods are based on a reload value of 0000h. Note that some 
numbers may be rounded to 3 significant figures.
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Figure 9. Block diagram of GPT2
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15 Serial channels

Serial communication with other microcontrollers, microprocessors, terminals or external 
peripheral components is provided by up to four serial interfaces: two asynchronous / 
synchronous serial channels (ASC0 and ASC1) and two high-speed synchronous serial 
channel (SSC0 and SSC1). Dedicated Baud rate generators set up all standard Baud rates 
without the requirement of oscillator tuning. For transmission, reception and erroneous 
reception, separate interrupt vectors are provided for ASC0 and SSC0 serial channel. A 
more complex mechanism of interrupt sources multiplexing is implemented for ASC1 and 
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20 System reset

System reset initializes the MCU in a predefined state. There are six ways to activate a reset 
state. The system start-up configuration is different for each case as shown in Table 49

20.1 Input filter
On RSTIN input pin an on-chip RC filter is implemented. It is sized to filter all the spikes 
shorter than 50ns. On the other side, a valid pulse shall be longer than 500ns to grant that 
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Figure 25. SW / WDT bidirectional RESET (EA=1)
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