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10.

10.1

10.2

Peripherals

User Interface

The User Peripherals are mapped in the 256 MBytes of address space between 0xFO00 0000 and OxFFFE FFFF.
Each peripheral is allocated 16 Kbytes of address space.

A complete memory map is provided in Figure 8-1.

Peripheral ldentifiers

The SAM7XC512/256/128 embeds a wide range of peripherals. Table 10-1 defines the Peripheral Identifiers of the
SAM7XC512/256/128. Unique peripheral identifiers are defined for both the Advanced Interrupt Controller and the
Power Management Controller.

Table 10-1. Peripheral Identifiers
External

Peripheral ID Peripheral Mnemonic Peripheral Name Interrupt

0 AlC Advanced Interrupt Controller FIQ

1 sysc® System -

2 PIOA Parallel 1/O Controller A -

3 PIOB Parallel 1/O Controller B -

4 SPIO Serial Peripheral Interface 0 -

5 SPI1 Serial Peripheral Interface 1 -

6 uso USART 0 -

7 us1 USART 1 —

8 SSC Synchronous Serial Controller -

9 TWI Two-wire Interface -

10 PWMC Pulse Width Modulation Controller -

11 UDP USB device Port -

12 TCO Timer/Counter O -

13 TC1 Timer/Counter 1 -

14 TC2 Timer/Counter 2 -

15 CAN CAN Controller -

16 EMAC Ethernet MAC -

17 ADCW Analog-to Digital Converter -

18 AES Advanced Encryption Standard 128-bit -

19 TDES Triple Data Encryption Standard -

20-29 Reserved - -

30 AlIC Advanced Interrupt Controller IRQO

31 AlC Advanced Interrupt Controller IRQ1
Note: 1. Setting SYSC and ADC bits in the clock set/clear registers of the PMC has no effect. The System Controller and

ADC are continuously clocked.
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15.6.6 PI1O Controller Output Status Register

Name: PIO_OSR

Access Type: Read-only
31 30 29 28 27 26 25 24

| P31 | P30 | P29 | P28 | P27 | P26 | P25 | P24 |
23 22 21 20 19 18 17 16

| P23 | P22 | P21 | P20 | P19 | P18 | P17 | P16 |
15 14 13 12 11 10 9 8

| P15 | P14 | P13 | P12 | P11 | P10 | P9 | P8 |
7 6 5 4 3 2 1 0

| P7 | P6 | P5 | P4 | P3 | P2 | P1 | PO |

e PO0-P31: Output Status
0 =The I/O line is a pure input.
1 =The I/O line is enabled in output.

82 AT91SAM7XC512-AT91SAM7XC256-AT91SAM7XC128 [DATASHEET)] AtmeL

Atmel-62901-ATARM-AT91SAM7XC512-AT91SAM7XC256-AT91SAM7XC128-Datasheet_03-Apr-15



15.6.16 PI1O Controller Interrupt Mask Register

Name: PIO_IMR

Access Type: Read-only
31 30 29 28 27 26 25 24

| P31 | P30 | P29 | P28 | P27 | P26 | P25 | P24 |
23 22 21 20 19 18 17 16

| P23 | P22 | P21 | P20 | P19 | P18 | P17 | P16 |
15 14 13 12 11 10 9 8

| P15 | P14 | P13 | P12 | P11 | P10 | P9 | P8 |
7 6 5 4 3 2 1 0

| P7 | P6 | P5 | P4 | P3 | P2 | P1 | PO |

* PO-P31: Input Change Interrupt Mask
0 = Input Change Interrupt is disabled on the I/O line.
1 = Input Change Interrupt is enabled on the 1/O line.
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e Write commands: Write a byte (O), a halfword (H) or a word (W) to the target.
— Address: Address in hexadecimal.
—  Value: Byte, halfword or word to write in hexadecimal.
—  Output: >
e Read commands: Read a byte (0), a halfword (h) or a word (w) from the target.
— Address: Address in hexadecimal
—  Output: The byte, halfword or word read in hexadecimal following by >’
e Send afile (S): Send a file to a specified address
— Address: Address in hexadecimal
—  Output: >

Note:  There is a time-out on this command which is reached when the prompt ‘>’ appears before the end of the command
execution.

e Receive afile (R): Receive data into a file from a specified address
— Address: Address in hexadecimal
— NbOfBytes: Number of bytes in hexadecimal to receive
—  Output: >’
e Go (G): Jump to a specified address and execute the code
— Address: Address to jump in hexadecimal
—  Output: >’
e Get Version (V): Return the SAM-BA boot version
—  Output: >’

2241 DBGU Serial Port
Communication is performed through the DBGU serial port initialized to 115200 Baud, 8, n, 1.

The Send and Receive File commands use the Xmodem protocol to communicate. Any terminal performing this
protocol can be used to send the application file to the target. The size of the binary file to send depends on the
SRAM size embedded in the product. In all cases, the size of the binary file must be lower than the SRAM size
because the Xmodem protocol requires some SRAM memory to work.

22.4.2 Xmodem Protocol

The Xmodem protocol supported is the 128-byte length block. This protocol uses a two-character CRC-16 to
guarantee detection of a maximum bit error.

Xmodem protocol with CRC is accurate provided both sender and receiver report successful transmission. Each
block of the transfer looks like:
<SOH><blk #><255-blk #><--128 data bytes--><checksum> in which:

—  <SOH> =01 hex

—  <blk #> = binary number, starts at 01, increments by 1, and wraps OFFH to O0H (not to 01)

—  <255-blk #> = 1's complement of the blk#.

—  <checksum> = 2 bytes CRC16

Figure 22-3 shows a transmission using this protocol.
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23.4.6 PDC Receive Next Counter Register
Register Name: PERIPH_RNCR
Access Type: Read/Write
31 30 29 28 27 26 25 24
23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8
| RXNCR |
7 6 5 4 3 2 1 0
| RXNCR |
» RXNCR: Receive Next Counter Value
RXNCR is the size of the next buffer to receive.
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24.8.16 AIC Spurious Interrupt Vector Register

Register Name: AIC_SPU

Access Type: Read-write

Reset Value: 0
31 30 29 28 27 26 25 24

[ SIVR |
23 22 21 20 19 18 17 16

[ SIVR |
15 14 13 12 11 10 9 8

[ SIVR |
7 6 5 4 3 2 1 0

[ SIVR |

» SIVR: Spurious Interrupt Vector Register
The user may store the address of a spurious interrupt handler in this register. The written value is returned in AIC_IVR in
case of a spurious interrupt and in AIC_FVR in case of a spurious fast interrupt.
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27.5.2 Debug Unit Mode Register

Name: DBGU_MR

Access Type: Read/Write
31 30 29 28 27 26 25 24

I - I - I - I - I - I - I - I - |
23 22 21 20 19 18 17 16

I - I - I - I - I - I - I - I - |
15 14 13 12 11 10 9 8

| CHMODE | - | - | PAR | - |
7 6 5 4 3 2 1 0

* PAR: Parity Type

PAR Parity Type
0 0 0 Even parity
0 0 1 Odd parity
0 1 0 Space: parity forced to 0
0 1 1 Mark: parity forced to 1
1 X X No parity

« CHMODE: Channel Mode

CHMODE Mode Description

Normal Mode

Automatic Echo

Local Loopback

R || O | O

| O |k, | O

Remote Loopback
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27.5.10 Debug Unit Chip ID Register

Name: DBGU_CIDR
Access Type: Read-only
31 30 29 28 27 26 25 24
| EXT | NVPTYP | ARCH
23 22 21 20 19 18 17 16
| ARCH | SRAMSIZ
15 14 13 12 11 10 9 8
| NVPSIZ2 | NVPSIZ
7 6 5 4 3 2 1 0
| EPROC VERSION
» VERSION: Version of the Device
 EPROC: Embedded Processor
EPROC Processor
0 0 1 ARM946ES™
0 1 0 ARM7TDMI
1 0 0 ARM920T™
1 0 1 ARM926EJS™
* NVPSIZ: Nonvolatile Program Memory Size
NVPSIZ Size
0 0 0 0 None
0 0 0 1 8K bytes
0 0 1 0 16K bytes
0 0 1 1 32K bytes
0 1 0 0 Reserved
0 1 0 1 64K bytes
0 1 1 0 Reserved
0 1 1 1 128K bytes
1 0 0 0 Reserved
1 0 0 1 256K bytes
1 0 1 0 512K bytes
1 0 1 1 Reserved
1 1 0 0 1024K bytes
1 1 0 1 Reserved
1 1 1 0 2048K bytes
1 1 1 1 Reserved
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29. Two-wire Interface (TWI)

29.1 Overview

The Two-wire Interface (TWI) interconnects components on a unique two-wire bus, made up of one clock line and
one data line with speeds of up to 400 Kbits per second, based on a byte-oriented transfer format. It can be used
with any Atmel Two-wire Interface bus Serial EEPROM and 12C compatible device such as Real Time Clock
(RTC), Dot Matrix/Graphic LCD Controllers and Temperature Sensor, to name but a few. The TWI is
programmable as master transmitter or master receiver with sequential or single-byte access. A configurable baud
rate generator permits the output data rate to be adapted to a wide range of core clock frequencies. Below, Table
29-1 lists the compatibility level of the Atmel Two-wire Interface and a full I2C compatible device.

Table 29-1. Atmel TWI compatibility with i2C Standard
I12C Standard Atmel TWI
Standard Mode Speed (100 KHz) Supported
Fast Mode Speed (400 KHz) Supported
7 or 10 bits Slave Addressing Supported
START BYTEW Not Supported

Repeated Start (Sr) Condition

Not Fully Supported®

ACK and NACK Management Supported
Slope control and input filtering (Fast mode) Not Supported
Clock stretching Supported

Notes: 1. START + b000000001 + Ack + Sr

2. Arepeated start condition is only supported in Master Receiver mode. See Section 29.6.5 “Internal Address” on
page 296.

29.2 List of Abbreviations

Table 29-2. Abbreviations
Abbreviation Description
TWI Two-wire Interface
A Acknowledge
NA Non Acknowledge
Stop
Start
Sr Repeated Start
SADR Slave Address
ADR Any address except SADR
R Read
w Write
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34.6.5 UDP Interrupt Disable Register

Register Name: UDP_ IDR

Access Type: Write-only
31 30 29 28 27 26 25 24

. - r - ¢ - - - rr - ¢ - [ - ]}
23 22 21 20 19 18 17 16

. - r - ¢ - - - ¢ - ¢ - [ - 1}
15 14 13 12 11 10 9 8

| - | - [ WAKEUP | - |  SOFINT | - | RxrRsM [ Rxsusp |
7 6 5 4 3 2 1 0

| | | EPSINT | EP4INT | EP3INT | EP2INT | EP1INT | EPOINT |

» EPOINT: Disable Endpoint O Interrupt
» EP1INT: Disable Endpoint 1 Interrupt
» EP2INT: Disable Endpoint 2 Interrupt
» EPSINT: Disable Endpoint 3 Interrupt
» EP4INT: Disable Endpoint 4 Interrupt

» EPS5INT: Disable Endpoint 5 Interrupt
0 = No effect.

1 = Disables corresponding Endpoint Interrupt.

RXSUSP: Disable UDP Suspend Interrupt
0 = No effect.

1 = Disables UDP Suspend Interrupt.

« RXRSM: Disable UDP Resume Interrupt
0 = No effect.
1 = Disables UDP Resume Interrupt.

» SOFINT: Disable Start Of Frame Interrupt
0 = No effect.

1 = Disables Start Of Frame Interrupt

 WAKEUP: Disable USB Bus Interrupt
0 = No effect.

1 = Disables USB Bus Wakeup Interrupt.
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Figure 38-3. Message Acceptance Procedure

| CAN_MIDx | |CAN_MAMX| | Message Received |

NSNS

& &

Message Refused
No

Message Accepted

|CAN_MF|DX|

If a mailbox is dedicated to receiving several messages (a family of messages) with different IDs, the acceptance
mask defined in the CAN_MAMX register must mask the variable part of the ID family. Once a message is
received, the application must decode the masked bits in the CAN_MIDx. To speed up the decoding, masked bits
are grouped in the family ID register (CAN_MFIDXx).

For example, if the following message IDs are handled by the same mailbox:

| DO 101000100100010010000100 0 11 00b
I D1 101000100100010010000100 0 11 01b
| D2 101000100100010010000100 0 11 10b
| b3 101000100100010010000100 0 11 11b
| D4 101000100100010010000100 1 11 00b
| D5 101000100100010010000100 1 11 01b
| D6 101000100100010010000100 1 11 10b
| D7 101000100100010010000100 1 11 11b

The CAN_MIDx and CAN_MAMx of Mailbox x must be initialized to the corresponding values:
CAN_M Dx = 001 101000100100010010000100 x 11 xxb
CAN_MAMK 001 11211122112212211211221122111 0 11 0OO0b

If Mailbox x receives a message with ID6, then CAN_MIDx and CAN_MFIDx are set:
CAN_M Dx = 001 101000100100010010000100 1 11 10b
CAN_MFI Dx = 00000000000000000000000000000110b

If the application associates a handler for each message ID, it may define an array of pointers to functions:
void (*pHandl er[8]) (void);

When a message is received, the corresponding handler can be invoked using CAN_MFIDx register and there is
no need to check masked bits:

unsi gned int MIDO_register;

M-I DO_regi ster = Get _CAN_M-I DO_Regi ster();

/1l Get _CAN M-I DO_Register() returns the value of the CAN_MI DO register

pHandl er [ M-I DO_regi ster]();

Receive Mailbox

When the CAN module receives a message, it looks for the first available mailbox with the lowest number and
compares the received message ID with the mailbox ID. If such a mailbox is found, then the message is stored in
its data registers. Depending on the configuration, the mailbox is disabled as long as the message has not been
acknowledged by the application (Receive only), or, if new messages with the same ID are received, then they
overwrite the previous ones (Receive with overwrite).
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38.8.11 CAN Abort Command Register

Name: CAN_ACR

Access Type: Write-only
31 30 29 28 27 26 25 24

. - r - ¢ - - [ - [ - | - - ]
23 22 21 20 19 18 17 16

L - - + - ¢ - 1 - [ - /| - -]
15 14 13 12 11 10 9 8

L - - + - - 1 - [ - | - -]
7 6 5 4 3 2 1 0

| MB7 | MB6 | MB5 | MB4 | MB3 | MB2 | MB1 | MBO |

This register initializes several abort requests at the same time.

* MBx: Abort Request for Mailbox x

Mailbox Object Type Description
Receive No action
Receive with overwrite No action
. Cancels transfer request if the message has not been transmitted to the
Transmit ;
CAN transceiver.
Consumer Cancels the current transfer before the remote frame has been sent.
Producer Cancels the current transfer. The next remote frame is not serviced.

It is possible to set MACR field (in the CAN_MCRX register) for each mailbox.
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Table 39-1. Receive Buffer Descriptor Entry (Continued)

Bit Function
16 Concatenation format indicator (CFI) bit (only valid if bit 21 is set)
15 End of frame - when set the buffer contains the end of a frame. If end of frame is not set, then the only other valid status

are bits 12, 13 and 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

14 whole frame.

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.

13:12

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

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 1024'" 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.
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39.5.1 Network Control Register

Register Name: EMAC_NCR

Access Type: Read-write
31 30 29 28 27 26 25 24

I - I - I - I - I - I - I - I - |
23 22 21 20 19 18 17 16

I - I - I - I - I - I - I - I - |
15 14 13 12 1 10 9 8

| - | - | - | - | - | THALT [ TSTART | BP |
7 6 5 4 3 2 1 0

[ WESTAT | INCSTAT [ CLRSTAT | MPE | TE | RE | LLB | LB |

* LB: LoopBack
Asserts the loopback signal to the PHY.

* LLB: Loopback local

Connectst xd torxd,tx_en torx_dv, forces full duplex and drives r x_cl k and t x_cl k with pcl k divided by 4.
rx_clk andtx_cl k may glitch as the EMAC is switched into and out of internal loop back. It is important that receive
and transmit circuits have already been disabled when making the switch into and out of internal loop back.

* RE: Receive enable

When set, enables the EMAC to receive data. When reset, frame reception stops immediately and the receive FIFO is
cleared. The receive queue pointer register is unaffected.

 TE: Transmit enable

When set, enables the Ethernet transmitter to send data. When reset transmission, stops immediately, the transmit FIFO
and control registers are cleared and the transmit queue pointer register resets to point to the start of the transmit descrip-
tor list.

* MPE: Management port enable
Set to one to enable the management port. When zero, forces MDIO to high impedance state and MDC low.

» CLRSTAT: Clear statistics registers
This bit is write only. Writing a one clears the statistics registers.

* INCSTAT: Increment statistics registers
This bit is write only. Writing a one increments all the statistics registers by one for test purposes.

 WESTAT: Write enable for statistics registers
Setting this bit to one makes the statistics registers writable for functional test purposes.
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39.5.7 Receive Status Register

Register Name: EMAC_RSR

Access Type: Read-write
31 30 29 28 27 26 25 24

. - r - ¢ - - [ - [ - | - - ]
23 22 21 20 19 18 17 16

L - - + - ¢ - 1 - [ - /| - -]
15 14 13 12 11 10 9 8

L - - + - - 1 - [ - | - -]
7 6 5 4 3 2 1 0

| - | - | - | - | - | OVR | REC | BNA |

This register, when read, provides details of the status of a receive. Once read, individual bits may be cleared by writing 1
to them. It is not possible to set a bit to 1 by writing to the register.

« BNA: Buffer Not Available

An attempt was made to get a new buffer and the pointer indicated that it was owned by the processor. The DMA rereads
the pointer each time a new frame starts until a valid pointer is found. This bit is set at each attempt that fails even if it has
not had a successful pointer read since it has been cleared.

Cleared by writing a one to this bit.

* REC: Frame Received
One or more frames have been received and placed in memory. Cleared by writing a one to this bit.

* OVR: Receive Overrun

The DMA block was unable to store the receive frame to memory, either because the bus was not granted in time or
because a not OK hr esp(bus error) was returned. The buffer is recovered if this happens.

Cleared by writing a one to this bit.
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39.5.26.7 Alignment Errors Register

Register Name: EMAC_ALE

Access Type: Read-write
31 30 29 28 27 26 25 24

. - r - ¢ - - - ¢ - ¢ - [ - 1}
23 22 21 20 19 18 17 16

. - r - ¢ - - r - r - ¢ - [ - ]
15 14 13 12 11 10 9 8

. - r - ¢ - - - rr - ¢ - [ - /]
7 6 5 4 3 2 1 0

| ALE |

* ALE: Alignment Errors

An 8-bit register counting frames that are not an integral number of bytes long and have bad CRC when their length is trun-
cated to an integral number of bytes and are between 64 and 1518 bytes in length (1536 if bit 8 set in network configuration
register). This register is also incremented if a symbol error is detected and the frame is of valid length and does not have
an integral number of bytes.
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These figures represent the power consumption typically measured on the power supplies..

Table 40-6. Power Consumption for Different Modes

Mode Conditions Consumption Unit

Voltage regulator is on.

Brown Out Detector is activated.
Flash is read.

ARM Core clock is 50MHz.
Analog-to-Digital Converter activated.

Active

(SAM7XC512/256/128) i )
All peripheral clocks activated.

USB transceiver enabled.
onto AMP1 50
onto AMP2 49
Voltage regulator is in Low-power mode.

mA

Brown Out Detector is de-activated.
Flash is in standby mode.™®

ARM Core in idle mode.

MCK @ 500Hz.

Ultra Low Power® Analog-to-Digital Converter de-activated.
All peripheral clocks de-activated.

USB transceiver disabled.

DDM and DDP pins connected to ground.
onto AMP1 26
onto AMP2 12

Notes: 1. “Flashis in standby mode”, means the Flash is not accessed at all.

2. Low power consumption figures stated above cannot be guaranteed when accessing the Flash in Ultra Low
Power mode. In order to meet given low power consumption figures, it is recommended to either stop the
processor or jump to SRAM.

HA
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42. Marking

All devices are marked with the Atmel logo and the ordering code.

Additional marking has the following format:

YYWW VO
XXXXXXXxX ~ ARM

where
e “YY”: manufactory year
e “WW" manufactory week
e “V” revision
o “XXXXXXXXX": lot number

Atmel Confidential: For Release Only Under Non-Disclosure Agreement (NDA)
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45.2.8.2 SPI: LASTXFER (Last Transfer) Behavior

In FIXED Mode, with CSAAT bit set, and in “PDC mode” the Chip Select can rise depending on the data written in
the SPI_TDR when the TX_EMPTY flag is set. If for example, the PDC writes a “1” in the bit 24 (LASTXFER bit) of
the SPI_TDR, the chip select will rise as soon as the TXEMPTY flag is set.

Problem Fix/Workaround

Use the CS in PIO mode when PDC mode is required and CS has to be maintained between transfers.

45.2.8.3 SPI: SPCK Behavior in Master Mode
SPCK pin can toggle out before the first transfer in Master Mode.
Problem Fix/Workaround
In Master Mode, MSTR bit must be set (in SPI_MR register) before configuring SPI_CSRXx registers.

45.2.8.4 SPI: Chip Select and Fixed Mode

In fixed Mode, if a transfer is performed through a PDC on a Chip select different from the Chip select 0, the output
spi_size sampled by the PDC will depend on the field, BITS (Bits per Transfer) of SPI_CSRO register, whatever the
selected Chip select is. For example, if SPI_CSRO is configured for a 10-bit transfer whereas SPI_CSR1 is
configured for an 8-bit transfer, when a transfer is performed in Fixed mode through the PDC, on Chip select 1, the
transfer will be considered as a HalfWord transfer.

Problem Fix/Workaround

If a PDC transfer has to be performed in 8 bits, on a Chip select y (y as different from 0), the BITS field of the
SPI_CSRO0 must be configured in 8 bits, in the same way as the BITS field of the CSRy Register.

45.2.8.5 SPI: Baudrate Set to 1

When Baudrate is set at 1 (i.e. when serial clock frequency equals the system clock frequency) and when the BITS
field of the SPI_CSR register (number of bits to be transmitted) equals an ODD value (in this case 9,11,13 or 15),
an additional pulse will be generated on output SPCK.

Everything is OK if the BITS field equals 8,10,12,14 or 16 and Baudrate = 1.
Problem Fix/Workaround
None.

45.2.8.6 SPI: Bad Serial Clock Generation on 2nd Chip Select
Bad Serial clock generation on the 2nd chip select when SCBR = 1, CPOL =1 and NCPHA = 0.

This occurs using SPI with the following conditions:
e Master Mode
e CPOL=1and NCPHA=0

e Multiple chip selects are used with one transfer with Baud rate (SCBR) equal to 1 (i.e., when serial clock
frequency equals the system clock frequency) and the other transfers set with SCBR are not equal to 1

e Transmitting with the slowest chip select and then with the fastest one, then an additional pulse is
generated on output SPCK during the second transfer.
Problem Fix/Workaround
Do not use a multiple Chip Select configuration where at least one SCRXx register is configured with SCBR = 1 and
the others differ from 1 if NCPHA = 0 and CPOL = 1.

If all chip selects are configured with Baudrate = 1, the issue does not appear.

45.2.8.7 SPI: Software Reset must be Written Twice

If a software reset (SWRST in the SPI Control Register) is performed, the SPI may not work properly (the clock is
enabled before the chip select.)
Problem Fix/Workaround
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e Master Mode
e CPOL=1andNCPHA=0

e Multiple chip selects are used with one transfer with Baud rate (SCBR) equal to 1 (i.e., when serial clock
frequency equals the system clock frequency) and the other transfers set with SCBR are not equal to 1

e Transmitting with the slowest chip select and then with the fastest one, then an additional pulse is
generated on output SPCK during the second transfer.

Problem Fix/Workaround

Do not use a multiple Chip Select configuration where at least one SCRXx register is configured with SCBR = 1 and
the others differ from 1 if NCPHA = 0 and CPOL = 1.

If all chip selects are configured with Baudrate = 1, the issue does not appear.

45.4.8.7 SPI: Software Reset must be Written Twice

If a software reset (SWRST in the SPI Control Register) is performed, the SPI may not work properly (the clock is
enabled before the chip select.)
Problem Fix/Workaround

The SPI Control Register field, SWRST (Software Reset) needs to be written twice to be correctly set.

45.4.9 Synchronous Serial Controller (SSC)

4549.1 SSC: Periodic Transmission Limitations in Master Mode

If the Least Significant Bit is sent first (MSBF = 0), the first TAG during the frame synchro is not sent.
Problem Fix/Workaround

None.

45.4.9.2 SSC: Transmitter Limitations in Slave Mode

If TK is programmed as output and TF is programmed as input, it is impossible to emit data when the start of edge
(rising or falling) of synchro has a Start Delay equal to zero.
Problem Fix/Workaround

None.

45.49.3 SSC: Transmitter Limitations in Slave Mode

If TK is programmed as an input and TF is programmed as an output and requested to be set to low/high during
data emission, the Frame Synchro signal is generated one bit clock period after the data start and one data bit is
lost. This problem does not exist when generating a periodic synchro.

Problem Fix/Workaround

The data need to be delayed for one bit clock period with an external assembly. In the following schematic, TD, TK
and NRST are AT91SAM7XC signals, TXD is the delayed data to connect to the device.
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