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18.13.11 Write Protection Status Register

Name: MATRIX_WPSR

Address: 0xF00181E8 (0), OXFCO3C1E8 (1)

Access: Read-only
31 30 29 28 27 26 25 24
23 22 21 20 19 18 17 16

| WPVSRC |
15 14 13 12 1 10 9 8

| WPVSRC |
7 6 5 4 3 2 1 0

| - - - - - - - WPVS |

WPVS: Write Protection Violation Status

0: No write protection violation has occurred since the last read of MATRIX_WPSR.
1: A write protection violation has occurred since the last write of MATRIX_WPMR.

WPVSRC: Write Protection Violation Source

When WPVS = 1, WPVSRC indicates the register address offset at which a write access has been attempted.
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Reset value is 0.
This field gives the width of the memory. This field is unique to low-power DDR2-SDRAM and low-power DDR3-SDRAM.

Value | Name Description
0 WIDTH_32 The data bus width is 32 bits.
1 WIDTH_16 The data bus width is 16 bits.
2 WIDTH_8 The data bus width is 8 bits.
3 NOT_USED -
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37.9 Connection to External Devices

37.9.1 Data Bus Width

A data bus width of 8 or 16 bits can be selected for each chip select. This option is controlled by the bit DBW in the SMC Mode Register
(HSMC_MODE) for the corresponding chip select.

Figure 37-4 shows how to connect a 512 KB x 8-bit memory on NCS2. Figure 37-5 shows how to connect a 512 KB x 16-bit memory on
NCS2.

Figure 37-4: Memory Connection for an 8-bit Data Bus
D[7:0] D[7:0]
Al18:2] A[18:2]
A1 A1
SMC A0 AQ
NWE Write Enable
NRD Output Enable
NCSI[2] Memory Enable
Figure 37-5: Memory Connection for a 16-bit Data Bus
D[15:0] D[15:0]
A[19:2] A[18:1]
A1 A[0]
SMC NBSO Low Byte Enable
NBS1 High Byte Enable
NWE Write Enable
NRD Output Enable
NCS[2] Memory Enable

37.9.2 Byte Write or Byte Select Access

Each chip select with a 16-bit data bus can operate with one of two different types of write access: Byte Write or Byte Select. This is con-
trolled by the BAT bit of the HSMC_MODE register for the corresponding chip select.

37.9.21 Byte Write Access

Byte Write Access is used to connect 2 x 8-bit devices as a 16-bit memory, and supports one write signal per byte of the data bus and a
single read signal.

Note that the SMC does not allow boot in Byte Write Access mode.

For 16-bit devices, the SMC provides NWRO and NWR1 write signals for respectively ByteO (lower byte) and Bytel (upper byte) of a 16-
bit bus. One single read signal (NRD) is provided.

37.9.2.2 Byte Select Access

Byte Select Access is used to connect one 16-bit device. In this mode, read/write operations can be enabled/disabled at Byte level. One
Byte-select line per byte of the data bus is provided. One NRD and one NWE signal control read and write.

For 16-bit devices, the SMC provides NBSO and NBS1 selection signals for respectively ByteO (lower byte) and Bytel (upper byte) of a
16-bit bus.
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37.20.20 PMECC Remainder x Register

Name:

Address: 0xF80142B0 [0][0] ..
0xF80142FO0 [0][1] ..
0xF8014330 [0][2] ..
0xF8014370 [0][3] ..
0xF80143B0 [0][4] ..
0xF80143FO0 [0][5] ..
0xF8014430 [0][6] ..
0xF8014470 [0][7] ..

HSMC_REMXx [x=0..15] [sec_num=0..7]

OXF80142EC [15][0]
0xF801432C [15][1]
0xF801436C [15][2]
OXF80143AC [15][3]
OXF80143EC [15][4]
0xF801442C [15][5]
0xF801446C [15][6]
OXF80144AC [15][7]

Access: Read-only
31 30 29 28 27 26 25 24
| - | - | REM2NP3 |
23 22 21 20 19 18 17 16
| REM2NP3 |
15 14 13 12 1 10 9 8
| - - REM2NP1 |
7 6 5 4 3 2 1 0
REM2NP1 |

REM2NP1: BCH Remainder 2* N + 1
When sector size is set to 512 bytes, bit REM2NP1[13] is not used and read as zero.
If bit i of the REM2NPL1 field is set to one, then the coefficient of the X ~ i is set to one; otherwise, the coefficient is zero.

REM2NP3: BCH Remainder 2* N + 3
When sector size is set to 512 bytes, bit REM2NP3[29] is not used and read as zero.

If bit i of the REM2NP3 field is set to one, then the coefficient of the X /i is set to one; otherwise, the coefficient is zero.

DS60001476B-page 658
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38. DMA Controller (XDMAC)

38.1 Description

The DMA Controller (XDMAC) is a AHB-protocol central direct memory access controller. It performs peripheral data transfer and memory
move operations over one or two bus ports through the unidirectional communication channel. Each channel is fully programmable and
provides both peripheral or memory-to-memory transfers. The channel features are configurable at implementation.

38.2 Embedded Characteristics

e 2 AHB Master Interfaces

¢ 16 DMA Channels

¢ 51 Hardware Requests

* 4 Kbytes Embedded FIFO

¢ Supports Peripheral-to-Memory, Memory-to-Peripheral, or Memory-to-Memory Transfer Operations
« Peripheral DMA Operation Runs on Bytes (8-bit), Half-Word (16-bit) and Word (32-bit)

« Memory DMA Operation Runs on Bytes (8 bit), Half-Word (16-bit), Word (32-bit) and Double-Word (64-bit)
¢ Supports Hardware and Software Initiated Transfers

e Supports Linked List Operations

« Supports Incrementing or Fixed Addressing Mode

« Supports Programmable Independent Data Striding for Source and Destination

¢ Supports Programmable Independent Microblock Striding for Source and Destination

» Configurable Priority Group and Arbitration Policy

¢ Programmable AHB Burst Length

¢ Configuration Interface Accessible through APB Interface

« XDMAC Architecture Includes Multiport FIFO

« Supports Multiple View Channel Descriptor

¢ Automatic Flush of Channel Trailing Bytes

* Automatic Coarse-Grain and Fine-Grain Clock Gating

« Hardware Acceleration of Memset Pattern

DS60001476B-page 682 © 2017 Microchip Technology Inc.



SAMASD2 SERIES

39.7.133 High-End Overlay Configuration Register 38
Name: LCDC_HEOCFG38

Address: 0xF0000424

Access: Read/Write

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16
| YPHISCOEFF2

15 14 13 12 11 10 9 8
| YPHISCOEFF1

7 6 5 4 3 2 1 0

| YPHISCOEFFO

YPHISCOEFFO: Vertical Coefficient for phase 5tap 0

Coefficient format is 1 sign bit and 7 fractional bits.

YPHISCOEFF1: Vertical Coefficient for phase 5tap 1
Coefficient format is 1 magnitude bit and 7 fractional bits.

YPHISCOEFF2: Vertical Coefficient for phase 5 tap 2
Coefficient format is 1 sign bit and 7 fractional bits.

DS60001476B-page 920
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Figure 40-2: Data Paths with Packet Buffers Included
TX GMII
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RXDMA |<=>
—
MDIO RX Packet < ) RXBP;Cket
< Control Buffer DP;Re/-{M
Interface
RX GMII
MAC Receive |«
Frame Filtering
Ethernet MAC

40.6.3.7 Transmit Packet Buffer

The transmitter packet buffer will continue attempting to fetch frame data from the AHB system memory until the packet buffer itself is full,
at which point it will attempt to maintain its full level.

To accommodate the status and statistics associated with each frame, three words per packet (or two if the GMAC is configured in 64-bit
datapath mode) are reserved at the end of the packet data. If the packet is bad and requires to be dropped, the status and statistics are
the only information held on that packet. Storing the status in the DPRAM is required in order to decouple the DMA interface of the buffer
from the MAC interface, to update the MAC status/statistics and to generate interrupts in the order in which the packets that they represent
were fetched from the AHB memaory.

If any errors occur on the AHB while reading the transmit frame, the fetching of packet data from AHB memory is halted. The MAC trans-
mitter will continue to fetch packet data, thereby emptying the packet buffer and allowing any good non-errored frames to be transmitted
successfully. Once these have been fully transmitted, the status/statistics for the errored frame will be updated and software will be
informed via an interrupt that an AHB error occurred. This way, the error is reported in the correct packet order.

The transmit packet buffer will only attempt to read more frame data from the AHB when space is available in the packet buffer memory.
If space is not available it must wait until the a packet fetched by the MAC completes transmission and is subsequently removed from the
packet buffer memory. Note that if full store and forward mode is active and if a single frame is fetched that is too large for the packet buffer

© 2017 Microchip Technology Inc. DS60001476B-page 957
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41.7.7 UDPHS Test Register
Name: UDPHS_TST
Address: 0xFC02COEO
Access: 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
7 6 5 4 3 2 1 0
| - | - | OPMODE2 | TST_PKT | TST_K | TST_J | SPEED_CFG
SPEED_CFG: Speed Configuration
Value Name Description
0 NORMAL Normal mode: The macro is in Full Speed mode, ready to make a High Speed identification, if the
host supports it and then to automatically switch to High Speed mode.
1 - Reserved
2 HIGH SPEED Force High Speed: Set this value to force the hardware to work in High Speed mode. Only for debug
- or test purpose.
3 FULL SPEED Force Full Speed: Set this value to force the hardware to work only in Full Speed mode. In this
- configuration, the macro will not respond to a High Speed reset handshake.

TST_J: Test J Mode
0: No effect.
1: Set to send the J state on the UDPHS line. This enables the testing of the high output drive level on the D+ line.

TST_K: Test K Mode
0: No effect.
1: Set to send the K state on the UDPHS line. This enables the testing of the high output drive level on the D- line.

TST_PKT: Test Packet Mode

0: No effect.

1: Set to repetitively transmit the packet stored in the current bank. This enables the testing of rise and fall times, eye patterns, jitter, and

any other dynamic waveform specifications.

OPMODE2: OpMode2
0: No effect.
1: Set to force the OpMode signal (UTMI interface) to “10”, to disable the bit-stuffing and the NRZI encoding.

Note:

For the Test mode, Test_SEO_NAK (refer to Universal Serial Bus Specification, Revision 2.0: 7.1.20, Test Mode Support).
Force the device in High Speed mode, and configure a bulk-type endpoint. Do not fill this endpoint for sending NAK to the host.
Upon command, a port’s transceiver must enter the High Speed Receive mode and remain in that mode until the exit action
is taken. This enables the testing of output impedance, low level output voltage and loading characteristics. In addition, while
in this mode, upstream facing ports (and only upstream facing ports) must respond to any IN token packet with a NAK hand-
shake (only if the packet CRC is determined to be correct) within the normal allowed device response time. This enables test-
ing of the device squelch level circuitry and, additionally, provides a general purpose stimulus/response test for basic functional

testing.

DS60001476B-page 1154
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459.1 SSC Control Register

Name: SSC_CR

Address: 0xF8004000 (0), 0xFC004000 (1)

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

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

- T - T - T - T -7 - T - T = ]
15 14 13 12 11 10 9 8

|SWRST| - | - | - | - | - | TXDIS | TXEN |
7 6 5 4 3 2 1 0

| - | - | - | - | - | - | RXDIS | RXEN |

RXEN: Receive Enable
0: No effect.
1: Enables Receive if RXDIS is not set.

RXDIS: Receive Disable
0: No effect.

1: Disables Receive. If a character is currently being received, disables at end of current character reception.

TXEN: Transmit Enable
0: No effect.
1: Enables Transmit if TXDIS is not set.

TXDIS: Transmit Disable
0: No effect.

1: Disables Transmit. If a character is currently being transmitted, disables at end of current character transmission.

SWRST: Software Reset
0: No effect.
1: Performs a software reset. Has priority on any other bit in SSC_CR.
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The Receive FIFO threshold can be set using the RXFTHRES field in TWIHS_FMR. Each time the Receive FIFO goes from the
‘below threshold’ to the ‘equal or above threshold’ state, the RXFTHF flag in TWIHS_FSR is set. This enables the application to
know that the Receive FIFO reached the defined threshold and to read some data before it becomes full.

The TXFTHF and RXFTHF flags can be both configured to generate an interrupt using TWIHS_FIER and TWIHS_FIDR.

¢ FIFO Flags

FIFOs come with a set of flags which can be configured each to generate an interrupt through TWIHS_FIER and TWIHS_FIDR.
FIFO flags state can be read in TWIHS_FSR. They are cleared on TWIHS_FSR read.

46.6.6 TWIHS Comparison Function on Received Character
The comparison function differs if asynchronous partial wakeup (SleepWalking) is enabled or not.

If asynchronous partial wakeup is disabled (see the section “Power Management Controller (PMC)”), the TWIHS can extend the address
matching on up to three slave addresses. The SADR1EN, SADR2EN and SADR3EN bits in TWIHS_SMR enable address matching on
additional addresses which can be configured through SADR1, SADR2 and SADRS fields in the TWIHS_SWMR. The DATAMEN bit in
the TWIHS_SMR has no effect.

The SVACC bit is set when there is a comparison match with the received slave address.

© 2017 Microchip Technology Inc. DS60001476B-page 1369
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The receiver samples the RXD line. If the line is sampled during one half of a bit time to 0, a start bit is detected and data, parity and stop
bits are successively sampled on the bit rate clock.

If the oversampling is 16 (OVER = 0), a start is detected at the eighth sample to 0. Data bits, parity bit and stop bit are assumed to have
a duration corresponding to 16 oversampling clock cycles. If the oversampling is 8 (OVER = 1), a start bit is detected at the fourth sample
to 0. Data bits, parity bit and stop bit are assumed to have a duration corresponding to 8 oversampling clock cycles.

The number of data bits, first bit sent and Parity mode are selected by the same fields and bits as the transmitter, i.e., respectively CHRL,
MODE9, MSBF and PAR. For the synchronization mechanism only, the number of stop bits has no effect on the receiver as it considers
only one stop bit, regardless of the NBSTOP field, so that resynchronization between the receiver and the transmitter can occur. Moreover,
as soon as the stop bit is sampled, the receiver starts looking for a new start bit so that resynchronization can also be accomplished when
the transmitter is operating with one stop bit.

Figure 47-11 and Figure 47-12 illustrate start detection and character reception when USART operates in Asynchronous mode.

Figure 47-11: Asynchronous Start Detection

g | | [
s JULTUUU U UUUUU U UL U UL

Clock (x16)
RXD _l'l |

Sampling A A A A 4 4 4 A A A A A A A A A A A A A a0
Y A A I
1 2 3 4 5 6 7 8 2345678910111213141516D0
Start Sampling
Detection
RXD _l'l
Samphng A A A A A A A A A A A A
Y Y O O
1 2 3 45 6 7 0 1 2 3 4
Start
Rejection
Figure 47-12: Asynchronous Character Reception

Example: 8-bit, Parity Enabled

P ook JEpEpEEEEEEEEE NN,
o S PTTT T T TP TTTT]

Start
Detection

16 16 16 16 16 16 16 16 16 16
samples|samples|samples|samples|samples|samples|samples|samples|samples|samples

DO D1 D2 D3 D4 D5 D6 D7 Parity  Stop
Bit Bit

47.7.3.4 Manchester Decoder

When the FLEX_US_MR.MAN bit is set, the Manchester decoder is enabled. The decoder performs both preamble and start frame delim-
iter detection. One input line is dedicated to Manchester encoded input data.

An optional preamble sequence can be defined. Its length is user-defined and totally independent of the transmitter side. Use the
FLEX_US_MAN.RX_PL field to configure the length of the preamble sequence. If the length is set to 0, no preamble is detected and the
function is disabled. In addition, the polarity of the input stream is programmable with the FLEX_US_MAN.RX_MPOL bit. Depending on
the desired application, the preamble pattern matching is to be defined via the FLEX_US_MAN.RX_PP field. See Figure 47-8 for available
preamble patterns.
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48.5.3.2 Transmit Format

The UART transmitter drives the pin UTXD at the baud rate clock speed. The line is driven depending on the format defined in UART_MR
and the data stored in the internal shift register. One start bit at level 0, then the 8 data bits, from the lowest to the highest bit, one optional
parity bit and one stop bit at 1 are consecutively shifted out as shown in the following figure. The field PARE in UART_MR defines whether
or not a parity bit is shifted out. When a parity bit is enabled, it can be selected between an odd parity, an even parity, or a fixed space or
mark bit.

Figure 48-10: Character Transmission

Example: Parity enabled

Baud Rate | | | | | | | | | | | | | | | | | | | | | | |
CIOCk H H H H H H H H H H H
UTXD |

iStat DO D1 D2 D3 D4 D5 D6 D7 i Parity Stop
Bit Bit Bit

48.5.3.3 Transmitter Control

When the transmitter is enabled, the bit TXRDY (Transmitter Ready) is set in UART_SR. The transmission starts when the programmer
writes in the UART_THR, and after the written character is transferred from UART_THR to the internal shift register. The TXRDY bit
remains high until a second character is written in UART_THR. As soon as the first character is completed, the last character written in
UART_THR is transferred into the internal shift register and TXRDY rises again, showing that the holding register is empty.

When both the internal shift register and UART_THR are empty, i.e., all the characters written in UART_THR have been processed, the
TXEMPTY bit rises after the last stop bit has been completed.

Figure 48-11.: Transmitter Control

UART_THR 3 paao X Data 1

A A

Shift Register X Data 0 X Data 1
uxo ] s | Data 0 [ P [sn | s Data 1 | P | sop |
TXRDY [ ] |

TXEMPTY [

Write Data 0 Write Data 1
in UART_THR in UART_THR

4854 DMA Support
Both the receiver and the transmitter of the UART are connected to a DMA Controller (DMAC) channel.

The DMA Controller channels are programmed via registers that are mapped within the DMAC user interface.

48.5.5 Comparison Function on Received Character

When a comparison is performed on a received character, the result of the comparison is reported on the CMP flag in UART_SR when
UART_RHR is loaded with the new received character. The CMP flag is cleared by writing a one to the RSTSTA bit in UART_CR.

UART_CMPR (see Section 48.6.10 “UART Comparison Register”) can be programmed to provide different comparison methods. These
are listed below:

« If VAL1 equals VAL2, then the comparison is performed on a single value and the flag is set to 1 if the received character equals

DS60001476B-page 1652 © 2017 Microchip Technology Inc.
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49.7.3.10 Mode Fault Detection

The SPI has the capability to operate in multimaster environment. Consequently, the NPCSO/NSS line must be monitored. If one of the
masters on the SPI bus is currently transmitting, the NPCSO/NSS line is low and the SPI must not transmit any data. A mode fault is
detected when the SPI is programmed in Master mode and a low level is driven by an external master on the NPCSO/NSS signal. In mul-
timaster environment, NPCS0, MOSI, MISO and SPCK pins must be configured in open drain (through the PIO controller). When a mode
fault is detected, SPI_SR.MODF bit is set until SPI_SR is read and the SPI is automatically disabled until it is reenabled by setting
SPI_CR.SPIEN bit.

By default, the mode fault detection is enabled. The user can disable it by setting SPI_MR.MODFDIS bit.

49.7.4 SPI Slave Mode
When operating in Slave mode, the SPI processes data bits on the clock provided on the SPI clock pin (SPCK).

The SPI waits until NSS goes active before receiving the serial clock from an external master. When NSS falls, the clock is validated and
the data is loaded in SPI_RDR depending on the configuration of SPI_CSRO0.BITS. These bits are processed following a phase and a
polarity defined respectively by the NCPHA and CPOL bits in SPI_CSRO. Note that the fields BITS, CPOL and NCPHA of the other chip
select registers (SPI_CSRL1...SPI_CSR3) have no effect when the SPI is programmed in Slave mode.

The bits are shifted out on the MISO line and sampled on the MOSI line.
Note:  For more information on SPI_CSRXx.BITS, see the note in Section 49.8.12 “SP| Chip Select Register”.

When all bits are processed, the received data is transferred in SPI_RDR and the RDRF bit rises. If SPI_RDR has not been read before
new data is received, the Overrun Error Status (OVRES) bit in SPI_SR is set. As long as this flag is set, data is loaded in SPI_RDR. The
user must read SPI_SR to clear the OVRES bit.

When a transfer starts, the data shifted out is the data present in the internal shift register. If no data has been written in SPI_TDR, the
last data received is transferred. If no data has been received since the last reset, all bits are transmitted low, as the internal shift register
resets to 0.

When a first data is written in SPI_TDR, it is transferred immediately in the internal shift register and the TDRE flag rises. If new data is
written, it remains in SPI_TDR until a transfer occurs, i.e., NSS falls and there is a valid clock on the SPCK pin. When the transfer occurs,
the last data written in SPI_TDR is transferred in the internal shift register and the TDRE flag rises. This enables frequent updates of critical
variables with single transfers.

Then, new data is loaded in the internal shift register from SPI_TDR. If no character is ready to be transmitted, i.e., no character has been
written in SPI_TDR since the last load from SPI_TDR to the internal shift register, SPI_TDR is retransmitted. In this case the Underrun
Error Status Flag (UNDES) is set in SPI_SR.

If NSS rises between two characters, it must be kept high for two MCK clock periods or more and the next SPCK capture edge must not
occur less than four MCK periods after NSS rise.

Figure 49-12 shows a block diagram of the SPI when operating in Slave mode.

Figure 49-12: Slave Mode Functional Block Diagram

SPCK | I

NSS SPI
Clock
[spPiEN ]
| SPIENS
[spiDis_|
SPI_CSRO
BITS SPI_RDR —>| RDRF
NCPHA [  RD || OVRES
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I
MOSI | I LSB Shift Register MsB I |MISO
A
SPI_TDR
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Waveforms are fixed at 0 when:

¢« CDTY = CPRD and CPOL = 0 (Note that if TRGMODE = MODE3, the PWM waveform switches to 1 at the external trigger event
(see Section 56.6.5.3 “Cycle-By-Cycle Duty Mode")).

¢« CDTY=0and CPOL=1
Waveforms are fixed at 1 (once the channel is enabled) when:

e CDTY=0and CPOL=0

e CDTY = CPRD and CPOL =1 (Note that if TRGMODE = MODE3, the PWM waveform switches to 0 at the external trigger event
(see Section 56.6.5.3 “Cycle-By-Cycle Duty Mode")).

The waveform polarity must be set before enabling the channel. This immediately affects the channel output level.

Modifying CPOL in PWM Channel Mode Register while the channel is enabled can lead to an unexpected behavior of the device being
driven by PWM.

In addition to generating the output signals OCx, the comparator generates interrupts depending on the counter value. When the output
waveform is left-aligned, the interrupt occurs at the end of the counter period. When the output waveform is center-aligned, the bit CES
of PWM_CMRXx defines when the channel counter interrupt occurs. If CES is set to ‘0’, the interrupt occurs at the end of the counter period.
If CES is set to ‘1, the interrupt occurs at the end of the counter period and at half of the counter period.

Figure 56-5 illustrates the counter interrupts depending on the configuration.
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56.6.2.5 Dead-Time Generator

The dead-time generator uses the comparator output OCx to provide the two complementary outputs DTOHx and DTOLX, which allows
the PWM macrocell to drive external power control switches safely. When the dead-time generator is enabled by setting the bit DTE to 1
or 0 in the PWM Channel Mode Register (PWM_CMRX), dead-times (also called dead-bands or non-overlapping times) are inserted
between the edges of the two complementary outputs DTOHx and DTOLXx. Note that enabling or disabling the dead-time generator is
allowed only if the channel is disabled.

The dead-time is adjustable by the PWM Channel Dead Time Register (PWM_DTx). Each output of the dead-time generator can be
adjusted separately by DTH and DTL. The dead-time values can be updated synchronously to the PWM period by using the PWM Channel
Dead Time Update Register (PWM_DTUPDX).

The dead-time is based on a specific counter which uses the same selected clock that feeds the channel counter of the comparator.
Depending on the edge and the configuration of the dead-time, DTOHx and DTOLX are delayed until the counter has reached the value
defined by DTH or DTL. An inverted configuration bit (DTHI and DTLI bit in PWM_CMRYX) is provided for each output to invert the dead-
time outputs. The following figure shows the waveform of the dead-time generator.

Figure 56-9: Complementary Output Waveforms

I I T
[

Output waveform OCx
CPOLXx =0

Output waveform DTOHx
DTHIx=0

1

Output waveform DTOLx
DTLIXx=0

|
|
A

|

Output waveform DTOHx

DTHIx=1
| |
| |
Output waveform DTOLXx | |
DTLIx=1 | | I—
Do | |
| | |
DTHx ! ! ! ! DTLx

Output waveform OCx
CPOLXx =1

Output waveform DTOHXx
DTHIx=0

)

Output waveform DTOLx
DTLIXx=0

Output waveform DTOHx
DTHIx=1

|

Output waveform DTOLx
DTLIx=1

|
|
A

w}
=3
I
x
w}
3
=
x

¢ PWM Push-Pull Mode
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58.6.9 ICM Descriptor Area Start Address Register

Name: ICM_DSCR

Address: 0xF8040030

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

| DASA |
23 22 21 20 19 18 17 16

| DASA |
15 14 13 12 11 10 9 8

| DASA |
7 6 5 4 3 2 1 0

DASA - - | - - - - |

DASA: Descriptor Area Start Address
The start address is a multiple of the total size of the data structure (64 bytes).

© 2017 Microchip Technology Inc.
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66.6.2 Master Clock Characteristics

The master clock is the maximum clock at which the system is able to run. It is given by the smallest value of the internal bus clock and
EBI clock.

Table 66-16: Master Clock Waveform Parameters

Symbol Parameter Conditions Min Max Unit
VDDCOREJ1.1V, 1.32V], Tp = [-40°C, +85°C] 1251 133
VDDCOREJ1.2V, 1.32V],

in DDR2 or LPDDR1 mode,
VDDIODDRI[1.8V, 1.95V], T = [-40°C, +85°C]

in LPDDR2 or LPDDR3 mode,
1U(tcpmck) | Master Clock Frequency VDDIODDRI[1.2V, 1.30V], T, = [-40°C, +85°C] MHz

125 166%)
in DDR3 mode,
VDDIODDR[1.5V, 1.575V], T = [-40°C, +85°C]

in DDR3L mode,
VDDIODDRI[1.35V, 1.45V], T, = [-40°C, +85°C]

Security disabled
Note 1: Limitation for DDR2 usage only. There are no limitations to DDR3, DDR3L, LPDDR1, LPDDR2 and LPDDRS3.

2: The JEDEC standard specifies a maximum clock frequency of 125 MHz for DDR3 and DDR3L in DLL Off mode. However,
check with memory suppliers for higher frequencies.
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For this reason, it is recommended to add external pull-up resistors if needed on the four 1/0 data lines MOSI/IO0, MISO/IO1, #WP/102
and #HOLD/IO3.

Another solution is to update the Quad Enable non-volatile bit in the relevant register to reassign #WP and #HOLD/#RESET pins to func-
tions 102 and 103.

68.12.7 Considerations for PTC Interface

Particular care must be taken during the layout of the PTC interface for the signals PTC_Xm and PTC_Yn.
The PTC Debug Port (PTC_PORT_x) can be routed normally.

X-Lines (PTC_Xm)

¢ Must be routed on TOP and BOTTOM side as often as possible.

¢ Can be routed in inner layer when necessary.

« A maximum of 4 vias per line is allowed.

« Is possible to cross the lines if necessary.

¢ X-lines must be as short as possible with a maximum intrinsic capacitance of 15pF.
Y-Lines (PTC_Yn)

» Must be routed on TOP side only.

» Only one via per line is allowed.

» Never cross the Y-lines.

 Y-lines must be as short as possible with a maximum intrinsic capacitance of 15pF.

Respect an absolute clearance in PTC routing area. No ground path or plane, no power path or plane, and no signals except other PTC
lines respecting the recommendations above should overlay the PTC signals in another PCB layer.
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Table 72-3: SAMASD2 Datasheet Rev. 11267E Revision History

Issue Date | Changes

25-Jul-16 | Deleted Section 61. “Security Module”.

Table 72-4: SAMASD2 Datasheet Rev. 11267D Revision History

Issue Date |Changes

Minor formatting and editorial changes throughout

“Introduction”
Updated listed DDR memories

“Features”
Frequency of digital fractional PLL for audio “11.289 MHz" corrected to “11.2896 MHz"

“Two 64-bit, 16-channel DMA controllers” changed to “51 DMA Channels including two 16-channel 64-bit Central DMA
Controllers”

Section 1. “Description”

Updated description of Low-power modes

Section 2. “Configuration Summary”
“Class D amplifier’ changed to “stereo Class D amplifier”
Updated text at end of section

Section 3. “Block Diagram”

Figure 3-1 “SAMA5SD2 Series Block Diagram”: added ISC_MSK input; updated description of crystal oscillators;
“PWMEXTRIGO-1" renumbered to “PWMEXTRG1-2"

Added note “See Section 35. “DMA Controller (XDMAC)” for peripheral connections to DMA.”

12-May-16 |Section 4. “Signal Description”

Table 4-1 “Signal Description List”: NRST signal function “Microcontroller Reset” changed to “Microprocessor Reset”;
“PWMEXTRGO-1" renumbered to “PWMEXTRG1-2"; “Self-refresh mode” changed to “Backup Self-refresh mode” in
DDR_CKE comments

Section 5. “Package and Pinout”
Separated content into Section 5.1 “Packages” and Section 5.2 “Pinouts”

Table 5-2 “Pin Description (SAMA5D21, SAMA5D22, SAMA5D24, SAMASD26, SAMA5D27, SAMASD28A)":
“ADVREFP” corrected to “ADVREF”; “PWMEXTRGO0” and “PWMEXTRG1” renumbered to “PWMEXTRG1"” and
“PWMEXTRG2”; removed empty function cells for primary signals PA30, PA31, and PBO-PB7; removed “SEC, FILTER”
from “Reset State” column header; added footnote on reset states

Added Table 5-3 “Pin Description (SAMA5D23 pins different from those in SAMA5D21/SAMA5D22)” and Table 5-4 “Pin
Description (SAMA5D28B pins different from those in SAMA5D28A)”

Section 6. “Power Considerations”
Table 6-1 “SAMAS5D2 Power Supplies”: updated rows VDDUTMIC, VDDHSIC and VDDOSC
Section 6.4.1 “VDDBU Power Architecture”: reworded second paragraph and deleted “typically less than 2 pA”

Section 7. “Memories”

Section 7.2.1 “External Bus Interface”: “The slew rates are determined by programming the SFR_EBICFG bit in SFR
registers” changed to “The drive levels are configured with the DRIVEX field in the EBI Configuration Register
(SFR_EBICFG)”
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Table 72-6: SAMAS5D2 Datasheet Rev. 11267B Revision History (Continued)
Issue Date |Changes
Section 39. “Audio Class D Amplifier (CLASSD)”
Updated Figure 39-1. CLASSD Block Diagram
Section 41. “Inter-IC Sound Controller (12SC)”
Replaced all instances of “PCKx” with “GCLK”
Removed all references to Time Division Multiplexed (TDM) format (not supported)
Section 41.1 “Description”: replaced “The I12SC can use either a single DMA Controller channel for both audio channels
or one DMA Controller channel per audio channel.” with “The I2SC uses a single DMA Controller channel for both audio
channels.”, and updated Section 41.2 “Embedded Characteristics” and Section 41.6.8 “DMA Controller Operation” accord-
ingly
Section 41.8.2 “Inter-IC Sound Controller Mode Register”: removed fields RXDMA and TXDMA
Section 44. “Flexible Serial Communication Controller (FLEXCOM)”
Added SPI mode in UART/USART
Replaced all instances of ‘PCK’ with ‘GCLK’
Replaced all instances of ‘DMAC/PDC’ with ‘DMAC’
Removed SleepWalking characteristic from UART/USART mode
Removed all references to ISO7816 specification
Section 44.10.6 “USART Mode Register’updated USCLKS field description
Section 44.10.44 “SP| Mode Register”: updated BRSRCCLK and DLYBCS field descriptions
Section 44.10.54 “SPI Chip Select Register”: updated CSNAAT, SCBR, DLYBS and DLYBCT field descriptions
Section 44.10.64 “TWI Clock Waveform Generator Register”: updated BRSRCCLK and CKSRC field descriptions
13-Nov-15 |Updated Figure 44-1 “FLEXCOM Block Diagram” and Figure 44-67 “Master Mode Block Diagram”

Section 42. “Two-wire Interface (TWIHS)”
Replaced all instances of “PMC_PCK” with “GCLK”

Section 55. “Universal Asynchronous Receiver Transmitter (UART)”

Replaced "Processor-Independent Source Clock" with "Processor-Independent Generic Source Clock" and "PCK" with
"GCLK"

Section 48. “Secure Digital Multimedia Card Controller (SDMMC)”
Updated revision of supported e.MMC specification (from V4.41 to V4.51)

Section 51. “Pulse Density Modulation Interface Controller (PDMIC)”
Removed all references to PDC
Removed Section 1.6.4 “Buffer Structure”

Section 54. “Secure Fuse Controller (SFC)”

Removed all references to lock fuse (not supported)

Section 54.4.5.3 "Fuse Masking”: corrected data register names

Section 54.5.2 “SFC Mode Register”: updated MSK field description

Table 54-1 “Register Mapping”: modified SFC_IER and SFC_IDR access type from “Read/Write” to “Write-only”

Section 57. “Advanced Encryption Standard (AES)”

Updated Figure 57-12 “Generation of an ESP IPSec Frame without ESN” and Figure 57-13 “Generation of an ESP IPSec
Frame with ESN”

Added Section 61. “Security Module”
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