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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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Connectivity CANbus, Ethernet, I²C, SPI, SSC, UART/USART, USB

Peripherals Brown-out Detect/Reset, DMA, POR, PWM, WDT

Number of I/O 62

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 64K x 8

Voltage - Supply (Vcc/Vdd) 1.65V ~ 1.95V

Data Converters A/D 8x10b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 100-LQFP
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Figure 23-10. Fast Forcing
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23.8.3 AIC Source Mode Register

Register Name: AIC_SMR0..AIC_SMR31

Access Type: Read-write

Reset Value:  0x0 

� PRIOR: Priority Level
Programs the priority level for all sources except FIQ source (source 0).

The priority level can be between 0 (lowest) and 7 (highest).

The priority level is not used for the FIQ in the related SMR register AIC_SMRx.

� SRCTYPE: Interrupt Source Type
The active level or edge is not programmable for the internal interrupt sources. 

31 30 29 28 27 26 25 24
� � � � � � � �

23 22 21 20 19 18 17 16
� � � � � � � �

15 14 13 12 11 10 9 8
� � � � � � � �

7 6 5 4 3 2 1 0
� SRCTYPE � � PRIOR

SRCTYPE Internal Interrupt Sources External Interrupt Sources

0 0 High level Sensitive Low level Sensitive

0 1 Positive edge triggered Negative edge triggered

1 0 High level Sensitive High level Sensitive

1 1 Positive edge triggered Positive edge triggered
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23.8.14 AIC Interrupt Set Command Register

Register Name: AIC_ISCR

Access Type: Write-only 

� FIQ, SYS, PID2-PID31: Interrupt Set
0 = No effect.

1 = Sets corresponding interrupt. 

23.8.15 AIC End of Interrupt Command Register

Register Name: AIC_EOICR

Access Type: Write-only 

The End of Interrupt Command Register is used by the interrupt routine to indicate that the interrupt treatment is complete. Any 
value can be written because it is only necessary to make a write to this register location to signal the end of interrupt treatment. 

31 30 29 28 27 26 25 24
PID31 PID30 PID29 PID28 PID27 PID26 PID25 PID24

23 22 21 20 19 18 17 16
PID23 PID22 PID21 PID20 PID19 PID18 PID17 PID16

15 14 13 12 11 10 9 8
PID15 PID14 PID13 PID12 PID11 PID10 PID9 PID8

7 6 5 4 3 2 1 0
PID7 PID6 PID5 PID4 PID3 PID2 SYS FIQ

31 30 29 28 27 26 25 24
� � � � � � � �

23 22 21 20 19 18 17 16
� � � � � � � �

15 14 13 12 11 10 9 8
� � � � � � � �

7 6 5 4 3 2 1 0
� � � � � � � �
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26.5.4 Debug Unit Interrupt Disable Register

Name: DBGU_IDR

Access Type: Write-only 

� RXRDY: Disable RXRDY Interrupt

� TXRDY: Disable TXRDY Interrupt

� ENDRX: Disable End of Receive Transfer Interrupt

� ENDTX: Disable End of Transmit Interrupt

� OVRE: Disable Overrun Error Interrupt

� FRAME: Disable Framing Error Interrupt

� PARE: Disable Parity Error Interrupt

� TXEMPTY: Disable TXEMPTY Interrupt

� TXBUFE: Disable Buffer Empty Interrupt

� RXBUFF: Disable Buffer Full Interrupt

� COMMTX: Disable COMMTX (from ARM) Interrupt

� COMMRX: Disable COMMRX (from ARM) Interrupt
0 = No effect.

1 = Disables the corresponding interrupt.

31 30 29 28 27 26 25 24
COMMRX COMMTX � � � � � �

23 22 21 20 19 18 17 16
� � � � � � � �

15 14 13 12 11 10 9 8
� � � RXBUFF TXBUFE � TXEMPTY �

7 6 5 4 3 2 1 0
PARE FRAME OVRE ENDTX ENDRX � TXRDY RXRDY
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28.7.8 SPI Interrupt Mask Register

Name: SPI_IMR

Access Type: Read-only  

� RDRF: Receive Data Register Full Interrupt Mask

� TDRE: SPI Transmit Data Register Empty Interrupt Mask

� MODF: Mode Fault Error Interrupt Mask

� OVRES: Overrun Error Interrupt Mask

� ENDRX: End of Receive Buffer Interrupt Mask

� ENDTX: End of Transmit Buffer Interrupt Mask

� RXBUFF: Receive Buffer Full Interrupt Mask

� TXBUFE: Transmit Buffer Empty Interrupt Mask

� TXEMPTY: Transmission Registers Empty Mask

� NSSR: NSS Rising Interrupt Mask
0 = The corresponding interrupt is not enabled.

1 = The corresponding interrupt is enabled.

31 30 29 28 27 26 25 24
� � � � � � � �

23 22 21 20 19 18 17 16
� � � � � � � �

15 14 13 12 11 10 9 8
� � � � � � T XEMPTY NSSR

7 6 5 4 3 2 1 0
TXBUFE RXBUFF ENDTX ENDRX OVRES MODF TDRE RDRF
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Figure 30-22. T = 0 Protocol with Parity Error 

30.6.4.3 Receive Error Counter

The USART receiver also records the total number of errors. This can be read in the Number of Error (US_NER) register. 
The NB_ERRORS field can record up to 255 errors. Reading US_NER automatically clears the NB_ERRORS field. 

30.6.4.4 Receive NACK Inhibit

The USART can also be configured to inhibit an error. This can be achieved by setting the INACK bit in the Mode 
Register (US_MR). If INACK is at 1, no error signal is driven on the I/O line even if a parity bit is detected, but the INACK 
bit is set in the Status Register (US_SR). The INACK bit can be cleared by writing the Control Register (US_CR) with the 
RSTNACK bit at 1. 

Moreover, if INACK is set, the erroneous received character is stored in the Receive Holding Register, as if no error 
occurred. However, the RXRDY bit does not raise.

30.6.4.5 Transmit Character Repetition

When the USART is transmitting a character and gets a NACK, it can automatically repeat the character before moving 
on to the next one. Repetition is enabled by writing the MAX_ITERATION field in the Mode Register (US_MR) at a value 
higher than 0. Each character can be transmitted up to eight times; the first transmission plus seven repetitions. 

If MAX_ITERATION does not equal zero, the USART repeats the character as many times as the value loaded in 
MAX_ITERATION. 

When the USART repetition number reaches MAX_ITERATION, the ITERATION bit is set in the Channel Status Register 
(US_CSR). If the repetition of the character is acknowledged by the receiver, the repetitions are stopped and the iteration 
counter is cleared. 

The ITERATION bit in US_CSR can be cleared by writing the Control Register with the RSIT bit at 1. 

30.6.4.6 Disable Successive Receive NACK

The receiver can limit the number of successive NACKs sent back to the remote transmitter. This is programmed by 
setting the bit DSNACK in the Mode Register (US_MR). The maximum number of NACK transmitted is programmed in 
the MAX_ITERATION field. As soon as MAX_ITERATION is reached, the character is considered as correct, an 
acknowledge is sent on the line and the ITERATION bit in the Channel Status Register is set. 

30.6.4.7 Protocol T = 1

When operating in ISO7816 protocol T = 1, the transmission is similar to an asynchronous format with only one stop bit. 
The parity is generated when transmitting and checked when receiving. Parity error detection sets the PARE bit in the 
Channel Status Register (US_CSR). 

30.6.5 IrDA Mode

The USART features an IrDA mode supplying half-duplex point-to-point wireless communication. It embeds the 
modulator and demodulator which allows a glueless connection to the infrared transceivers, as shown in Figure 30-23. 
The modulator and demodulator are compliant with the IrDA specification version 1.1 and support data transfer speeds 
ranging from 2.4 Kb/s to 115.2 Kb/s. 

The USART IrDA mode is enabled by setting the USART_MODE field in the Mode Register (US_MR) to the value 0x8. 
The IrDA Filter Register (US_IF) allows configuring the demodulator filter. The USART transmitter and receiver operate 
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� CLKO: Clock Output Select
0: The USART does not drive the SCK pin.

1: The USART drives the SCK pin if USCLKS does not select the external clock SCK.

� OVER: Oversampling Mode
0: 16x Oversampling.

1: 8x Oversampling.

� INACK: Inhibit Non Acknowledge
0: The NACK is generated.

1: The NACK is not generated.

� DSNACK: Disable Successive NACK
0: NACK is sent on the ISO line as soon as a parity error occurs in the received character (unless INACK is set).

1: Successive parity errors are counted up to the value specified in the MAX_ITERATION field. These parity errors generate a 
NACK on the ISO line. As soon as this value is reached, no additional NACK is sent on the ISO line. The flag ITERATION is 
asserted. 

� MAX_ITERATION
Defines the maximum number of iterations in mode ISO7816, protocol T= 0.

� FILTER: Infrared Receive Line Filter
0: The USART does not filter the receive line.

1: The USART filters the receive line using a three-sample filter (1/16-bit clock) (2 over 3 majority).
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34.6.6 UDP Interrupt Mask Register 

Register Name: UDP_ IMR

Access Type: Read-only 

• EP0INT: Mask Endpoint 0 Interrupt

• EP1INT: Mask Endpoint 1 Interrupt

• EP2INT: Mask Endpoint 2 Interrupt

• EP3INT: Mask Endpoint 3 Interrupt

• EP4INT: Mask Endpoint 4 Interrupt

• EP5INT: Mask Endpoint 5 Interrupt

0 = Corresponding Endpoint Interrupt is disabled.

1 = Corresponding Endpoint Interrupt is enabled.

• RXSUSP: Mask UDP Suspend Interrupt

0 = UDP Suspend Interrupt is disabled.

1 = UDP Suspend Interrupt is enabled.

• RXRSM: Mask UDP Resume Interrupt.

0 = UDP Resume Interrupt is disabled.

1 = UDP Resume Interrupt is enabled. 

• SOFINT: Mask Start Of Frame Interrupt

0 = Start of Frame Interrupt is disabled.

1 = Start of Frame Interrupt is enabled.

• BIT12: UDP_IMR Bit 12

Bit 12 of UDP_IMR cannot be masked and is always read at 1.

• WAKEUP: USB Bus WAKEUP Interrupt

0 = USB Bus Wakeup Interrupt is disabled.

1 = USB Bus Wakeup Interrupt is enabled.

Note: When the USB block is in suspend mode, the application may power down the USB logic. In this case, any USB 
HOST resume request that is made must be taken into account and, thus, the reset value of the RXRSM bit of the 
register UDP_ IMR is enabled.

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8

– – WAKEUP – SOFINT – RXRSM RXSUSP

7 6 5 4 3 2 1 0

EP5INT EP4INT EP3INT EP2INT EP1INT EP0INT
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35.6.11 ADC Channel Data Register

Register Name: ADC_CDRx

Access Type: Read-only

• DATA: Converted Data

The analog-to-digital conversion data is placed into this register at the end of a conversion and remains until a new conversion is 
completed. The Convert Data Register (CDR) is only loaded if the corresponding analog channel is enabled. 

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8

– – – – – – DATA

7 6 5 4 3 2 1 0

DATA
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37.5.11 Interrupt Mask Register

Register Name: EMAC_IMR

Access Type: Read-only

• MFD: Management Frame sent

Management done interrupt masked.

• RCOMP: Receive Complete

Receive complete interrupt masked.

• RXUBR: Receive Used Bit Read

Receive used bit read interrupt masked.

• TXUBR: Transmit Used Bit Read

Transmit used bit read interrupt masked.

• TUND: Ethernet Transmit Buffer Underrun

Transmit underrun interrupt masked.

• RLE: Retry Limit Exceeded

Retry limit exceeded interrupt masked.

• TXERR

Transmit buffers exhausted in mid-frame interrupt masked.

• TCOMP: Transmit Complete

Transmit complete interrupt masked.

• ROVR: Receive Overrun

Receive overrun interrupt masked.

• HRESP: Hresp not OK

Hresp not OK interrupt masked.

• PFR: Pause Frame Received

Pause frame received interrupt masked.

• PTZ: Pause Time Zero

Pause time zero interrupt masked.

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8

– – PTZ PFR HRESP ROVR –

7 6 5 4 3 2 1 0

TCOMP TXERR RLE TUND TXUBR RXUBR RCOMP MFD
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