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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

Details

Product Status Obsolete

Core Processor ST7

Core Size 8-Bit

Speed 8MHz

Connectivity -

Peripherals LVD, POR, PWM, WDT

Number of I/O 5

Program Memory Size 1KB (1K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 128 x 8

Voltage - Supply (Vcc/Vdd) 2.4V ~ 5.5V

Data Converters A/D 5x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Through Hole

Package / Case 8-DIP (0.300", 7.62mm)

Supplier Device Package -
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After this startup delay, the CPU resumes operation by servicing the AWUFH interrupt. The 
AWU flag and its associated interrupt are cleared by software reading the AWUCSR 
register.

To compensate for any frequency dispersion of the AWU RC oscillator, it can be calibrated 
by measuring the clock frequency fAWU_RC and then calculating the right prescaler value. 
Measurement mode is enabled by setting the AWUM bit in the AWUCSR register in Run 
mode. This connects fAWU_RC to the input capture of the 8-bit lite timer, allowing the 
fAWU_RC to be measured using the main oscillator clock as a reference timebase.

Similarities with Halt mode

The following AWUFH mode behavior is the same as normal Halt mode:

● The MCU can exit AWUFH mode by means of any interrupt with exit from Halt 
capability or a reset (see Section 8.4: Active-halt and Halt modes).

● When entering AWUFH mode, the I bit in the CC register is forced to 0 to enable 
interrupts. Therefore, if an interrupt is pending, the MCU wakes up immediately. 

● In AWUFH mode, the main oscillator is turned off causing all internal processing to be 
stopped, including the operation of the on-chip peripherals. None of the peripherals are 
clocked except those which get their clock supply from another clock generator (such 
as an external or auxiliary oscillator like the AWU oscillator). 

● The compatibility of watchdog operation with AWUFH mode is configured by the 
WDGHALT option bit in the option byte. Depending on this setting, the HALT instruction 
when executed while the watchdog system is enabled, can generate a watchdog reset.

Figure 26. AWUF Halt timing diagram
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Caution: The alternate function must not be activated as long as the pin is configured as input with 
interrupt, in order to avoid generating spurious interrupts.

Analog alternate function 

When the pin is used as an ADC input, the I/O must be configured as floating input. The 
analog multiplexer (controlled by the ADC registers) switches the analog voltage present on 
the selected pin to the common analog rail which is connected to the ADC input.

It is recommended not to change the voltage level or loading on any port pin while 
conversion is in progress. Furthermore it is recommended not to have clocking pins located 
close to a selected analog pin.

Warning: The analog input voltage level must be within the limits 
stated in the absolute maximum ratings. 

9.3 Unused I/O pins
Unused I/O pins must be connected to fixed voltage levels. Refer to Section 12.8.

9.4 Low power modes 
         

9.5 Interrupts
The external interrupt event generates an interrupt if the corresponding configuration is 
selected with DDR and OR registers and the interrupt mask in the CC register is not active 
(RIM instruction). 

         

Table 20. Effect of low power modes on I/O ports

Mode Description 

Wait
No effect on I/O ports. External interrupts cause the device to exit from Wait 
mode.

Halt
No effect on I/O ports. External interrupts cause the device to exit from Halt 
mode.

Table 21. Description of interrupt events

Interrupt event Event flag
Enable 

control bit
Exit from 

Wait
Exit from 

Halt

External interrupt on selected 
external event

-
DDRx
ORx

Yes Yes
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Auto reload register (ATRL)

This is a 12-bit register which is written by software. The ATR register value is automatically 
loaded into the upcounter when an overflow occurs. The register value is used to set the 
PWM frequency.

Reset value:  0000 0000 (00h)

         

         

PWM0 duty cycle register high (DCR0H)

Reset value:  0000 0000 (00h) 

         

PWM0 duty cycle register low (DCR0L)

This 12-bit value is written by software. The high register must be written first. 
In PWM mode (OE0=1 in the PWMCR register) the DCR[11:0] bits define the duty cycle of 
the PWM0 output signal (see Figure 34). In Output Compare mode, (OE0=0 in the PWMCR 
register) they define the value to be compared with the 12-bit upcounter value.

Reset value:  0000 0000 (00h)

         

         

7 0

ATR7 ATR6 ATR5 ATR4 ATR3 ATR2 ATR1 ATR0

Read/Write

Bits 15:12 Reserved, must be kept cleared.

Bits 11:0 ATR[11:0] Auto-reload Register.

15 8

0 0 0 0 DCR11 DCR10 DCR9 DCR8

Read/Write

7 0

DCR7 DCR6 DCR5 DCR4 DCR3 DCR2 DCR1 DCR0

Read/Write

Bits 15:12 Reserved, must be kept cleared.

Bits 11:0 DCR[11:0] PWMx duty cycle value
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PWM frequency and duty cycle

The PWM signal frequency (fPWM) is controlled by the counter period and the ATR register 
value.

fPWM = fCOUNTER / (4096 - ATR)

Following the above formula, if fCPU is 8 MHz, the maximum value of fPWM is 4 MHz (ATR 
register value = 4094), and the minimum value is 2 kHz (ATR register value = 0).

Note: The maximum value of ATR is 4094 because it must be lower than the DCR value which 
must be 4095 in this case.

At reset, the counter starts counting from 0.

Software must write the duty cycle value in the DCR0H and DCR0L preload registers. The 
DCR0H register must be written first. See caution below.

When a upcounter overflow occurs (OVF event), the ATR value is loaded in the upcounter, 
the preloaded Duty cycle value is transferred to the Duty Cycle register and the PWM0 
signal is set to a high level. When the upcounter matches the DCRx value the PWM0 signals 
is set to a low level. To obtain a signal on the PWM0 pin, the contents of the DCR0 register 
must be greater than the contents of the ATR register.

The polarity bit can be used to invert the output signal.

The maximum available resolution for the PWM0 duty cycle is:

Resolution = 1 / (4096 - ATR)

Note: To get the maximum resolution (1/4096), the ATR register must be 0. With this maximum 
resolution and assuming that DCR=ATR, a 0% or 100% duty cycle can be obtained by 
changing the polarity.

Caution: As soon as the DCR0H is written, the compare function is disabled and will start only when 
the DCR0L value is written. If the DCR0H write occurs just before the compare event, the 
signal on the PWM output may not be set to a low level. In this case, the DCRx register 
should be updated just after an OVF event. If the DCR and ATR values are close, then the 
DCRx register should be updated just before an OVF event, in order not to miss a compare 
event and to have the right signal applied on the PWM output.

Figure 34. PWM function
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