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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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10.6 Ethernet MAC
 DMA Master on Receive and Transmit Channels

 Compatible with IEEE Standard 802.3

 10 and 100 Mbit/s operation

 Full- and half-duplex operation

 Statistics Counter Registers

 MII/RMII interface to the physical layer

 Interrupt generation to signal receive and transmit completion

 28-byte transmit FIFO and 28-byte receive FIFO

 Automatic pad and CRC generation on transmitted frames

 Automatic discard of frames received with errors

 Address checking logic supports up to four specific 48-bit addresses

 Support Promiscuous Mode where all valid received frames are copied to memory

 Hash matching of unicast and multicast destination addresses

 Physical layer management through MDIO interface

 Half-duplex flow control by forcing collisions on incoming frames

 Full-duplex flow control with recognition of incoming pause frames

 Support for 802.1Q VLAN tagging with recognition of incoming VLAN and priority tagged frames

 Multiple buffers per receive and transmit frame

 Jumbo frames up to 10240 bytes supported

10.7 Serial Peripheral Interface
 Supports communication with external serial devices

 Four chip selects with external decoder allow communication with up to 15 peripherals

 Serial memories, such as DataFlash® and 3-wire EEPROMs

 Serial peripherals, such as ADCs, DACs, LCD Controllers, CAN Controllers and Sensors

 External co-processors

 Master or slave serial peripheral bus interface

 8- to 16-bit programmable data length per chip select

 Programmable phase and polarity per chip select

 Programmable transfer delays per chip select, between consecutive transfers and between clock and data

 Programmable delay between consecutive transfers

 Selectable mode fault detection

 Maximum frequency at up to Master Clock

10.8 Two-wire Interface
 Master Mode only

 Compatibility with I2C compatible devices (refer to the TWI section of the datasheet)

 One, two or three bytes internal address registers for easy Serial Memory access

 7-bit or 10-bit slave addressing

 Sequential read/write operations
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9

PA27DRXD/PCK3 IN/OUT

INPUT

8 OUTPUT

7 CONTROL

6

PA28/DTXD IN/OUT

INPUT

5 OUTPUT

4 CONTROL

3

PA29/FIQ/SPI1_NPCS3 IN/OUT

INPUT

2 OUTPUT

1 CONTROL

Table 12-2. SAM7X JTAG Boundary Scan Register (Continued)

Bit 
Number Pin Name Pin Type

Associated BSR 
Cells
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 Sets the current interrupt to be the pending and enabled interrupt with the highest priority. The current level 
is the priority level of the current interrupt. 

 De-asserts the nIRQ line on the processor. Even if vectoring is not used, AIC_IVR must be read in order to 
de-assert nIRQ.

 Automatically clears the interrupt, if it has been programmed to be edge-triggered. 

 Pushes the current level and the current interrupt number on to the stack. 

 Returns the value written in the AIC_SVR corresponding to the current interrupt.

4. The previous step has the effect of branching to the corresponding interrupt service routine. This should start by 
saving the link register (R14_irq) and SPSR_IRQ. The link register must be decremented by four when it is saved 
if it is to be restored directly into the program counter at the end of the interrupt. For example, the instruction SUB 
PC, LR, #4 may be used.

5. Further interrupts can then be unmasked by clearing the “I” bit in CPSR, allowing re-assertion of the nIRQ to be 
taken into account by the core. This can happen if an interrupt with a higher priority than the current interrupt 
occurs.

6. The interrupt handler can then proceed as required, saving the registers that will be used and restoring them at the 
end. During this phase, an interrupt of higher priority than the current level will restart the sequence from step 1. 

Note: If the interrupt is programmed to be level sensitive, the source of the interrupt must be cleared during this phase.

7. The “I” bit in CPSR must be set in order to mask interrupts before exiting to ensure that the interrupt is completed 
in an orderly manner.

8. The End of Interrupt Command Register (AIC_EOICR) must be written in order to indicate to the AIC that the cur-
rent interrupt is finished. This causes the current level to be popped from the stack, restoring the previous current 
level if one exists on the stack. If another interrupt is pending, with lower or equal priority than the old current level 
but with higher priority than the new current level, the nIRQ line is re-asserted, but the interrupt sequence does not 
immediately start because the “I” bit is set in the core. SPSR_irq is restored. Finally, the saved value of the link reg-
ister is restored directly into the PC. This has the effect of returning from the interrupt to whatever was being 
executed before, and of loading the CPSR with the stored SPSR, masking or unmasking the interrupts depending 
on the state saved in SPSR_irq.

Note: The “I” bit in SPSR is significant. If it is set, it indicates that the ARM core was on the verge of masking an inter-
rupt when the mask instruction was interrupted. Hence, when SPSR is restored, the mask instruction is 
completed (interrupt is masked). 
151SAM7X Series [DATASHEET]
6120K–ATARM–11-Feb-14



23.8.12 AIC Interrupt Disable Command Register

Register Name: AIC_IDCR

Access Type: Write-only 

• FIQ, SYS, PID2-PID31: Interrupt Disable

0 = No effect.

1 = Disables corresponding interrupt.

23.8.13 AIC Interrupt Clear Command Register

Register Name: AIC_ICCR

Access Type: Write-only 

• FIQ, SYS, PID2-PID31: Interrupt Clear

0 = No effect.

1 = Clears corresponding interrupt. 

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

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
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25.9.10 PMC Master Clock Register

Register Name: PMC_MCKR

Access Type: Read-write 

• CSS: Master Clock Selection 

• PRES: Processor Clock Prescaler 

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

– – – PRES CSS

CSS Clock Source Selection

0 0 Slow Clock is selected

0 1 Main Clock is selected

1 0 Reserved

1 1 PLL Clock is selected.

PRES Processor Clock

0 0 0 Selected clock

0 0 1 Selected clock divided by 2

0 1 0 Selected clock divided by 4

0 1 1 Selected clock divided by 8

1 0 0 Selected clock divided by 16

1 0 1 Selected clock divided by 32

1 1 0 Selected clock divided by 64

1 1 1 Reserved
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27.6 Parallel Input/Output Controller (PIO) User Interface

Each I/O line controlled by the PIO Controller is associated with a bit in each of the PIO Controller User Interface 
registers. Each register is 32 bits wide. If a parallel I/O line is not defined, writing to the corresponding bits has no effect. 
Undefined bits read zero. If the I/O line is not multiplexed with any peripheral, the I/O line is controlled by the PIO 
Controller and PIO_PSR returns 1 systematically. 

Table 27-2. Register Mapping

Offset Register Name Access Reset

0x0000 PIO Enable Register PIO_PER Write-only –

0x0004 PIO Disable Register PIO_PDR Write-only –

0x0008 PIO Status Register PIO_PSR Read-only (1) 

0x000C Reserved

0x0010 Output Enable Register PIO_OER Write-only –

0x0014 Output Disable Register PIO_ODR Write-only –

0x0018 Output Status Register PIO_OSR Read-only 0x0000 0000

0x001C Reserved

0x0020 Glitch Input Filter Enable Register PIO_IFER Write-only –

0x0024 Glitch Input Filter Disable Register PIO_IFDR Write-only –

0x0028 Glitch Input Filter Status Register PIO_IFSR Read-only 0x0000 0000

0x002C Reserved

0x0030 Set Output Data Register PIO_SODR Write-only –

0x0034 Clear Output Data Register PIO_CODR Write-only

0x0038 Output Data Status Register PIO_ODSR
Read-only 

or(2)

Read-write
–

0x003C Pin Data Status Register PIO_PDSR Read-only (3)

0x0040 Interrupt Enable Register PIO_IER Write-only –

0x0044 Interrupt Disable Register PIO_IDR Write-only –

0x0048 Interrupt Mask Register PIO_IMR Read-only 0x00000000

0x004C Interrupt Status Register(4) PIO_ISR Read-only 0x00000000

0x0050 Multi-driver Enable Register PIO_MDER Write-only –

0x0054 Multi-driver Disable Register PIO_MDDR Write-only –

0x0058 Multi-driver Status Register PIO_MDSR Read-only 0x00000000

0x005C Reserved

0x0060 Pull-up Disable Register PIO_PUDR Write-only –

0x0064 Pull-up Enable Register PIO_PUER Write-only –

0x0068 Pad Pull-up Status Register PIO_PUSR Read-only 0x00000000

0x006C Reserved 
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30.7.3 USART Interrupt Enable Register

Name: US_IER

Access Type: Write-only

• RXRDY: RXRDY Interrupt Enable

• TXRDY: TXRDY Interrupt Enable

• RXBRK: Receiver Break Interrupt Enable

• ENDRX: End of Receive Transfer Interrupt Enable

• ENDTX: End of Transmit Interrupt Enable

• OVRE: Overrun Error Interrupt Enable

• FRAME: Framing Error Interrupt Enable

• PARE: Parity Error Interrupt Enable

• TIMEOUT: Time-out Interrupt Enable

• TXEMPTY: TXEMPTY Interrupt Enable

• ITERATION: Iteration Interrupt Enable

• TXBUFE: Buffer Empty Interrupt Enable

• RXBUFF: Buffer Full Interrupt Enable

• NACK: Non Acknowledge Interrupt Enable

• RIIC: Ring Indicator Input Change Enable

• DSRIC: Data Set Ready Input Change Enable

• DCDIC: Data Carrier Detect Input Change Interrupt Enable

• CTSIC: Clear to Send Input Change Interrupt Enable

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – CTSIC DCDIC DSRIC RIIC

15 14 13 12 11 10 9 8

– – NACK RXBUFF TXBUFE ITERATION TXEMPTY TIMEOUT

7 6 5 4 3 2 1 0

PARE FRAME OVRE ENDTX ENDRX RXBRK TXRDY RXRDY
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• CKG: Receive Clock Gating Selection

• START: Receive Start Selection 

• STOP: Receive Stop Selection

0: After completion of a data transfer when starting with a Compare 0, the receiver stops the data transfer and waits for a
new compare 0. 

1: After starting a receive with a Compare 0, the receiver operates in a continuous mode until a Compare 1 is detected.

• STTDLY: Receive Start Delay

If STTDLY is not 0, a delay of STTDLY clock cycles is inserted between the start event and the actual start of reception. When the 
Receiver is programmed to start synchronously with the Transmitter, the delay is also applied.

Note: It is very important that STTDLY be set carefully. If STTDLY must be set, it should be done in relation to TAG (Receive Sync 
Data) reception.

• PERIOD: Receive Period Divider Selection

This field selects the divider to apply to the selected Receive Clock in order to generate a new Frame Sync Signal. If 0, no 
PERIOD signal is generated. If not 0, a PERIOD signal is generated each 2 x (PERIOD+1) Receive Clock.

CKG  Receive Clock Gating

0x0 None, continuous clock

0x1 Receive Clock enabled only if RF Low

0x2 Receive Clock enabled only if RF High

0x3 Reserved

START  Receive Start

0x0
Continuous, as soon as the receiver is enabled, and immediately after the end of 
transfer of the previous data.

0x1 Transmit start

0x2 Detection of a low level on RF signal

0x3 Detection of a high level on RF signal

0x4 Detection of a falling edge on RF signal

0x5 Detection of a rising edge on RF signal

0x6 Detection of any level change on RF signal

0x7 Detection of any edge on RF signal

0x8 Compare 0

0x9-0xF Reserved
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• CP0: Compare 0

0: A compare 0 has not occurred since the last read of the Status Register.

1: A compare 0 has occurred since the last read of the Status Register.

• CP1: Compare 1

0: A compare 1 has not occurred since the last read of the Status Register.

1: A compare 1 has occurred since the last read of the Status Register.

• TXSYN: Transmit Sync

0: A Tx Sync has not occurred since the last read of the Status Register.

1: A Tx Sync has occurred since the last read of the Status Register.

• RXSYN: Receive Sync

0: An Rx Sync has not occurred since the last read of the Status Register.

1: An Rx Sync has occurred since the last read of the Status Register.

• TXEN: Transmit Enable

0: Transmit is disabled.

1: Transmit is enabled.

• RXEN: Receive Enable

0: Receive is disabled.

1: Receive is enabled.
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32.3 Pin Name List

32.4 Product Dependencies

32.4.1 I/O Lines 

The pins used for interfacing the compliant external devices may be multiplexed with PIO lines. The programmer must 
first program the PIO controllers to assign the TC pins to their peripheral functions.

32.4.2 Power Management

The TC is clocked through the Power Management Controller (PMC), thus the programmer must first configure the PMC 
to enable the Timer Counter clock.

32.4.3 Interrupt 

The TC has an interrupt line connected to the Advanced Interrupt Controller (AIC). Handling the TC interrupt requires 
programming the AIC before configuring the TC.

Table 32-3. TC pin list

Pin Name  Description Type

TCLK0-TCLK2 External Clock Input Input

TIOA0-TIOA2 I/O Line A I/O

TIOB0-TIOB2 I/O Line B I/O
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Figure 32-2. Clock Chaining Selection

Figure 32-3. Clock Selection
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TIMER_CLOCK5

XC0

XC1

XC2

TCCLKS

CLKI

BURST

1

Selected
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33.6 Pulse Width Modulation Controller (PWM) User Interface 

Note: 1. Some registers are indexed with “ch_num” index ranging from 0 to X-1.

Table 33-2. Register Mapping

Offset (1) Register Name Access Reset

0x00 PWM Mode Register PWM_MR Read-write 0

0x04 PWM Enable Register PWM_ENA Write-only -

0x08 PWM Disable Register PWM_DIS Write-only -

0x0C PWM Status Register PWM_SR Read-only 0

0x10 PWM Interrupt Enable Register PWM_IER Write-only -

0x14 PWM Interrupt Disable Register PWM_IDR Write-only -

0x18 PWM Interrupt Mask Register PWM_IMR Read-only 0

0x1C PWM Interrupt Status Register PWM_ISR Read-only 0

0x4C - 0xFC Reserved – – –

0x100 - 0x1FC Reserved

0x200 + ch_num * 0x20 + 0x00 PWM Channel Mode Register PWM_CMR Read-write 0x0

0x200 + ch_num * 0x20 + 0x04 PWM Channel Duty Cycle Register PWM_CDTY Read-write 0x0

0x200 + ch_num * 0x20 + 0x08 PWM Channel Period Register PWM_CPRD Read-write 0x0

0x200 + ch_num * 0x20 + 0x0C PWM Channel Counter Register PWM_CCNT Read-only 0x0

0x200 + ch_num * 0x20 + 0x10 PWM Channel Update Register PWM_CUPD Write-only -
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33.6.1 PWM Mode Register

Register Name: PWM_MR

Access Type: Read-write

• DIVA, DIVB: CLKA, CLKB Divide Factor

• PREA, PREB 

31 30 29 28 27 26 25 24

– – – – PREB

23 22 21 20 19 18 17 16

DIVB

15 14 13 12 11 10 9 8

– – – – PREA

7 6 5 4 3 2 1 0

DIVA

DIVA, DIVB CLKA, CLKB

0 CLKA, CLKB clock is turned off

1 CLKA, CLKB clock is clock selected by PREA, PREB

2-255 CLKA, CLKB clock is clock selected by PREA, PREB divided by DIVA, DIVB factor.

PREA, PREB Divider Input Clock

0 0 0 0 MCK.

0 0 0 1 MCK/2 

0 0 1 0 MCK/4 

0 0 1 1 MCK/8 

0 1 0 0 MCK/16

0 1 0 1 MCK/32

0 1 1 0 MCK/64

0 1 1 1 MCK/128

1 0 0 0 MCK/256

1 0 0 1 MCK/512

1 0 1 0 MCK/1024

Other Reserved
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33.6.7 PWM Interrupt Mask Register

Register Name: PWM_IMR

Access Type: Read-only 

• CHIDx: Channel ID.

0 = Interrupt for PWM channel x is disabled.

1 = Interrupt for PWM channel x 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

– – – – – – – –

7 6 5 4 3 2 1 0

– – – – CHID3 CHID2 CHID1 CHID0
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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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• SOFINT: Start of Frame Interrupt Status

0 = No Start of Frame Interrupt pending.

1 = Start of Frame Interrupt has been raised.

This interrupt is raised each time a SOF token has been detected. It can be used as a synchronization signal by using

isochronous endpoints.

• ENDBUSRES: End of BUS Reset Interrupt Status

0 = No End of Bus Reset Interrupt pending.

1 = End of Bus Reset Interrupt has been raised.

This interrupt is raised at the end of a UDP reset sequence. The USB device must prepare to receive requests on the endpoint 0. 
The host starts the enumeration, then performs the configuration.

• WAKEUP: UDP Resume Interrupt Status

0 = No Wakeup Interrupt pending.

1 = A Wakeup Interrupt (USB Host Sent a RESUME or RESET) occurred since the last clear.

After reset the state of this bit is undefined, the application must clear this bit by setting the WAKEUP flag in the UDP_ ICR 
register. 
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To receive frames, the buffer descriptors must be initialized by writing an appropriate address to bits 31 to 2 in the first 
word of each list entry. Bit zero must be written with zero. Bit one is the wrap bit and indicates the last entry in the list.

The start location of the receive buffer descriptor list must be written to the receive buffer queue pointer register before 
setting the receive enable bit in the network control register to enable receive. As soon as the receive block starts writing 
received frame data to the receive FIFO, the receive buffer manager reads the first receive buffer location pointed to by 
the receive buffer queue pointer register.

If the filter block then indicates that the frame should be copied to memory, the receive data DMA operation starts writing 
data into the receive buffer. If an error occurs, the buffer is recovered. If the current buffer pointer has its wrap bit set or is 
the 1024th descriptor, the next receive buffer location is read from the beginning of the receive descriptor list. Otherwise, 
the next receive buffer location is read from the next word in memory.

There is an 11-bit counter to count out the 2048 word locations of a maximum length, receive buffer descriptor list. This is 
added with the value originally written to the receive buffer queue pointer register to produce a pointer into the list. A read 
of the receive buffer queue pointer register returns the pointer value, which is the queue entry currently being accessed. 
The counter is reset after receive status is written to a descriptor that has its wrap bit set or rolls over to zero after 1024 
descriptors have been accessed. The value written to the receive buffer pointer register may be any word-aligned 
address, provided that there are at least 2048 word locations available between the pointer and the top of the memory.

Section 3.6 of the AMBA™ 2.0 specification states that bursts should not cross 1K boundaries. As receive buffer manager 
writes are bursts of two words, to ensure that this does not occur, it is best to write the pointer register with the least three 
significant bits set to zero. As receive buffers are used, the receive buffer manager sets bit zero of the first word of the 
descriptor to indicate used. If a receive error is detected the receive buffer currently being written is recovered. Previous 
buffers are not recovered. Software should search through the used bits in the buffer descriptors to find out how many 
frames have been received. It should be checking the start-of-frame and end-of-frame bits, and not rely on the value 
returned by the receive buffer queue pointer register which changes continuously as more buffers are used.

For CRC errored frames, excessive length frames or length field mismatched frames, all of which are counted in the 
statistics registers, it is possible that a frame fragment might be stored in a sequence of receive buffers. Software can 
detect this by looking for start of frame bit set in a buffer following a buffer with no end of frame bit set.

For a properly working Ethernet system, there should be no excessively long frames or frames greater than 128 bytes 
with CRC/FCS errors. Collision fragments are less than 128 bytes long. Therefore, it is a rare occurrence to find a frame 
fragment in a receive buffer. 

If bit zero is set when the receive buffer manager reads the location of the receive buffer, then the buffer has already 
been used and cannot be used again until software has processed the frame and cleared bit zero. In this case, the DMA 
block sets the buffer not available bit in the receive status register and triggers an interrupt.

If bit zero is set when the receive buffer manager reads the location of the receive buffer and a frame is being received, 
the frame is discarded and the receive resource error statistics register is incremented.

A receive overrun condition occurs when bus was not granted in time or because HRESP was not OK (bus error). In a 
receive overrun condition, the receive overrun interrupt is asserted and the buffer currently being written is recovered. 
The next frame received with an address that is recognized reuses the buffer. 

If bit 17 of the network configuration register is set, the FCS of received frames shall not be copied to memory. The frame 
length indicated in the receive status field shall be reduced by four bytes in this case.

14
Start of frame - when set the buffer contains the start of a frame. If both bits 15 and 14 are set, then the buffer contains a 
whole frame.

13:12

Receive buffer offset - indicates the number of bytes by which the data in the first buffer is offset from the word address. 
Updated with the current values of the network configuration register. If jumbo frame mode is enabled through bit 3 of the 
network configuration register, then bits 13:12 of the receive buffer descriptor entry are used to indicate bits 13:12 of the 
frame length.

11:0 Length of frame including FCS (if selected). Bits 13:12 are also used if jumbo frame mode is selected.

Table 37-1. Receive Buffer Descriptor Entry (Continued)

Bit Function
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37.5 Ethernet MAC 10/100 (EMAC) User Interface

Table 37-6. Register Mapping

Offset Register Name Access  Reset

0x00 Network Control Register EMAC_NCR Read-write 0

0x04 Network Configuration Register EMAC_NCFG Read-write 0x800

0x08 Network Status Register EMAC_NSR Read-only -

0x0C Reserved

0x10 Reserved

0x14 Transmit Status Register EMAC_TSR Read-write 0x0000_0000

0x18 Receive Buffer Queue Pointer Register EMAC_RBQP Read-write 0x0000_0000

0x1C Transmit Buffer Queue Pointer Register EMAC_TBQP Read-write 0x0000_0000

0x20 Receive Status Register EMAC_RSR Read-write 0x0000_0000

0x24 Interrupt Status Register EMAC_ISR Read-write 0x0000_0000

0x28 Interrupt Enable Register EMAC_IER Write-only -

0x2C Interrupt Disable Register EMAC_IDR Write-only -

0x30 Interrupt Mask Register EMAC_IMR Read-only 0x0000_3FFF

0x34 Phy Maintenance Register EMAC_MAN Read-write 0x0000_0000

0x38 Pause Time Register EMAC_PTR Read-write 0x0000_0000

0x3C Pause Frames Received Register EMAC_PFR Read-write 0x0000_0000

0x40 Frames Transmitted Ok Register EMAC_FTO Read-write 0x0000_0000

0x44 Single Collision Frames Register EMAC_SCF Read-write 0x0000_0000

0x48 Multiple Collision Frames Register EMAC_MCF Read-write 0x0000_0000

0x4C Frames Received Ok Register EMAC_FRO Read-write 0x0000_0000

0x50 Frame Check Sequence Errors Register EMAC_FCSE Read-write 0x0000_0000

0x54 Alignment Errors Register EMAC_ALE Read-write 0x0000_0000

0x58 Deferred Transmission Frames Register EMAC_DTF Read-write 0x0000_0000

0x5C Late Collisions Register EMAC_LCOL Read-write 0x0000_0000

0x60 Excessive Collisions Register EMAC_ECOL Read-write 0x0000_0000

0x64 Transmit Underrun Errors Register EMAC_TUND Read-write 0x0000_0000

0x68 Carrier Sense Errors Register EMAC_CSE Read-write 0x0000_0000

0x6C Receive Resource Errors Register EMAC_RRE Read-write 0x0000_0000

0x70 Receive Overrun Errors Register EMAC_ROV Read-write 0x0000_0000

0x74 Receive Symbol Errors Register EMAC_RSE Read-write 0x0000_0000

0x78 Excessive Length Errors Register EMAC_ELE Read-write 0x0000_0000

0x7C Receive Jabbers Register EMAC_RJA Read-write 0x0000_0000

0x80 Undersize Frames Register EMAC_USF Read-write 0x0000_0000

0x84 SQE Test Errors Register EMAC_STE Read-write 0x0000_0000

0x88 Received Length Field Mismatch Register EMAC_RLE Read-write 0x0000_0000
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37.5.16 Specific Address 1 Bottom Register

Register Name: EMAC_SA1B

Access Type: Read-write

• ADDR

Least significant bits of the destination address. Bit zero indicates whether the address is multicast or unicast and corresponds to 
the least significant bit of the first byte received.

37.5.17 Specific Address 1 Top Register

Register Name: EMAC_SA1T

Access Type: Read-write

• ADDR

The most significant bits of the destination address, that is bits 47 to 32.

31 30 29 28 27 26 25 24

ADDR

23 22 21 20 19 18 17 16

ADDR

15 14 13 12 11 10 9 8

ADDR

7 6 5 4 3 2 1 0

ADDR

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8

ADDR

7 6 5 4 3 2 1 0

ADDR
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This condition causes a leakage through VDDIO. This leakage is 45 µA per pad in worst case at 3.3 V.  

Problem Fix/Workaround

It is recommended to use an external pull-up if needed.

41.7.4.2 PIO: Drive Low NRST, PA0-PA30 and PB0-PB26

When NRST or PA0 - PA30 or PB0 - PB26 are set as digital inputs with pull-up enabled, driving the I/O with an output 
impedance higher than 500 ohms may not drive the I/O to a logical zero.

Problem Fix/Workaround

Output impedance must be lower than 500 ohms.

41.7.5 Pulse Width Modulation Controller (PWM)

41.7.5.1 PWM: Update when PWM_CCNTx = 0 or 1

If the Channel Counter Register value is 0 or 1, the Channel Period Register or Channel Duty Cycle Register is directly 
modified when writing the Channel Update Register.

Problem Fix/Workaround

Check the Channel Counter Register before writing the update register. 

41.7.5.2 PWM: Update when PWM_CPRDx = 0

When Channel Period Register equals 0, the period update is not operational.
Problem Fix/Workaround

Do not write 0 in the period register.

41.7.5.3 PWM: Counter Start Value

In left aligned mode, the first start value of the counter is 0. For the other periods, the counter starts at 1.
Problem Fix/Workaround

None.

41.7.6 Real Time Timer (RTT)

41.7.6.1 RTT: Possible Event Loss when Reading RTT_SR

If an event (RTTINC or ALMS) occurs within the same slow clock cycle during which the RTT_SR is read, the 
corresponding bit might be cleared. This can lead to the loss of this event.

Problem Fix/Workaround:

The software must handle the RTT event as an interrupt and should not poll RTT_SR.

I Leakage

Parameter Typ Max

I Leakage at 3,3V 2.5 µA 45 µA
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