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within electronic devices to control various functions,
rather than serving as standalone computers.
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1. Description
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The AT32UC3A is a complete System-On-Chip microcontroller based on the AVR32 UC RISC
processor running at frequencies up to 66 MHz. AVR32 UC is a high-performance 32-bit RISC
microprocessor core, designed for cost-sensitive embedded applications, with particular empha-
sis on low power consumption, high code density and high performance.

The processor implements a Memory Protection Unit (MPU) and a fast and flexible interrupt con-
troller for supporting modern operating systems and real-time operating systems. Higher
computation capabilities are achievable using a rich set of DSP instructions.

The AT32UCS3A incorporates on-chip Flash and SRAM memories for secure and fast access.
For applications requiring additional memory, an external memory interface is provided on
AT32UC3AO0 derivatives.

The Peripheral Direct Memory Access controller (PDCA) enables data transfers between periph-
erals and memories without processor involvement. PDCA drastically reduces processing
overhead when transferring continuous and large data streams between modules within the
MCU.

The PowerManager improves design flexibility and security: the on-chip Brown-Out Detector
monitors the power supply, the CPU runs from the on-chip RC oscillator or from one of external
oscillator sources, a Real-Time Clock and its associated timer keeps track of the time.

The Timer/Counter includes three identical 16-bit timer/counter channels. Each channel can be
independently programmed to perform frequency measurement, event counting, interval mea-
surement, pulse generation, delay timing and pulse width modulation.

The PWM modules provides seven independent channels with many configuration options
including polarity, edge alignment and waveform non overlap control. One PWM channel can
trigger ADC conversions for more accurate close loop control implementations.

The AT32UC3A also features many communication interfaces for communication intensive
applications. In addition to standard serial interfaces like UART, SPI or TWI, other interfaces like
flexible Synchronous Serial Controller, USB and Ethernet MAC are available.

The Synchronous Serial Controller provides easy access to serial communication protocols and
audio standards like 12S.

The Full-Speed USB 2.0 Device interface supports several USB Classes at the same time
thanks to the rich End-Point configuration. The On-The-GO (OTG) Host interface allows device
like a USB Flash disk or a USB printer to be directly connected to the processor.

The media-independent interface (MIl) and reduced MIl (RMII) 10/100 Ethernet MAC module
provides on-chip solutions for network-connected devices.

AT32UC3A integrates a class 2+ Nexus 2.0 On-Chip Debug (OCD) System, with non-intrusive
real-time trace, full-speed read/write memory access in addition to basic runtime control.
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Table 5-1. Signal Description List

Active

Signal Name Function Type Level Comments

External Bus Interface - HEBI
ADDRO - ADDR23 Address Bus Output
CAS Column Signal Output Low
DATAO - DATA15 Data Bus /O
NCSO0 - NCS3 Chip Select Output Low
NRD Read Signal Output Low
NWAIT External Wait Signal Input Low
NWEO Write Enable 0 Output Low
NWE1 Write Enable 1 Output Low
NWE3 Write Enable 3 Output Low
RAS Row Signal Output Low
SDA10 SDRAM Address 10 Line Output
SDCK SDRAM Clock Output
SDCKE SDRAM Clock Enable Output
SDCSO0 SDRAM Chip Select Output Low
SDWE SDRAM Write Enable Output Low

General Purpose Input/Output 2 - GPIOA, GPIOB, GPIOC

PO - P31 Parallel /0O Controller GPIOA /0
PO - P31 Parallel I/O Controller GPIOB 110
PO - P5 Parallel I/0 Controller GPIOC /0
PO - P31 Parallel I/O Controller GPIOX 110

Serial Peripheral Interface - SPI0, SPI1

MISO Master In Slave Out I/0

MOSI Master Out Slave In 110

NPCSO0 - NPCS3 SPI Peripheral Chip Select 110 Low
SCK Clock Output

Synchronous Serial Controller - SSC

RX_CLOCK SSC Receive Clock 110

ATMEL X
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Table 6-3. BGA144 Package Pinout A1..M8
1 2 3 4 5 6 7 8

A | VDDIO PBO7 PB05 PB02 PBO3 PBO1 PC00 PA28
B | PB0O8 GND PB06 PB04 VDDIO PB00 PCO1 VDDPLL
C | PB09 PX33 PA29 PCO02 PX28 PX26 PX22 PX21
D | PB11 PB13 PB12 PX30 PX29 PX25 PX24 PX20
E | PB10 VDDIO PX32 PX31 VDDIO PX27 PX23 VDDANA
F | PA30 PB14 PX34 PB16 TCK GND GND PX16
G | T™MS PCO03 PX36 PX35 PX37 GND GND PA16
H | TDO VDDCORE PX38 PX39 VDDIO PAOL PA10 VDDCORE
J | TDI PB17 PB15 PX00 PX01 PAOO PAO3 PAO4
K | pPcos PCO04 PB19 PB20 PX02 PB29 PB30 PA02
L | PB21 GND PB18 PB24 VDDOUT PX04 PB31 VDDIN
M | PB22 PB23 PB25 PB26 PX03 PB27 PB28 RESET_N

Table 6-4. BGA144 Package Pinout A9..M12

9 10 11 12

A | PA26 PA25 PA24 PA23

B | PA27 PA21 GND PA22

C | ADVREF GNDANA PX19 PA19

D | PA18 PA20 DP DM

E | Px18 PX17 VDDIO VBUS

F | PAL7 PX15 PA15 PA14

G | PA13 PA12 PA11l NC

H | PX11 PAO8 VDDCORE VDDCORE

J | PX14 PAO7 PX13 PA09

K | PXx08 GND PAO5 PX12

L | PX06 PX10 GND PA06

M | PX05 PX07 PX09 VDDIO

Note:  NC is not connected.
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Figure 9-1. HMatrix Master / Slave Connections
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10.11.11 Ethernet 10/100 MAC

10.11.12 Audio Bitstream
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Compatibility with IEEE Standard 802.3

10 and 100 Mbits per second data throughput capability

Full- and half-duplex operations

MIl or RMIl interface to the physical layer

Register Interface to address, data, status and control registers

DMA Interface, operating as a master on the Memory Controller

Interrupt generation to signal receive and transmit completion

28-byte transmit and 28-byte receive FIFOs

Automatic pad and CRC generation on transmitted frames

Address checking logic to recognize four 48-bit addresses

Support promiscuous mode where all valid frames are copied to memory
Support physical layer management through MDIO interface control of alarm and update
time/calendar data

DAC

Digital Stereo DAC
Oversampled D/A conversion architecture
— Oversampling ratio fixed 128x
— FIR equalization filter
— Digital interpolation filter: Comb4
— 3rd Order Sigma-Delta D/A converters
Digital bitstream outputs
Parallel interface
Connected to Peripheral DMA Controller for background transfer without CPU intervention

ATMEL s



11. Boot Sequence

This chapter summarizes the boot sequence of the AT32UC3A. The behaviour after power-up is
controlled by the Power Manager. For specific details, refer to Section 13. "Power Manager
(PM)” on page 53.

11.1 Starting of clocks

After power-up, the device will be held in a reset state by the Power-On Reset circuitry, until the
power has stabilized throughout the device. Once the power has stabilized, the device will use
the internal RC Oscillator as clock source.

On system start-up, the PLLs are disabled. All clocks to all modules are running. No clocks have
a divided frequency, all parts of the system recieves a clock with the same frequency as the
internal RC Oscillator.

11.2 Fetching of initial instructions

After reset has been released, the AVR32 UC CPU starts fetching instructions from the reset
address, which is 0x8000_0000. This address points to the first address in the internal Flash.

The code read from the internal Flash is free to configure the system to use for example the
PLLs, to divide the frequency of the clock routed to some of the peripherals, and to gate the
clocks to unused peripherals.

ATMEL s
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12. Electrical Characteristics

12.1 Absolute Maximum Ratings*

Operating Temperature..........cccoccveeeeeeiieneeaeenne -40-C to +85-C
Storage Temperature ........ccccvveveveeeeeeeeeeeeennnns -60°C to +150°C

Voltage on Input Pin
with respect to Ground except for PC00, PC01, PC02, PCO03,
PCO4, PCOS.....coeeeeeeeeeeeeeee et -0.3Vto 5.5V

Voltage on Input Pin
with respect to Ground for PC00, PC01, PC02, PC03, PC04,
(01T -0.3V to 3.6V

Maximum Operating Voltage (VDDCORE, VDDPLL)..... 1.95Vv
Maximum Operating Voltage (VDDIO, VDDIN, VDDANA).3.6V
Total DC Output Current on all I/O Pin

for TQFP100 package ......ccceovvvvvvieeiiiriieeeseiieeee e 370 mA
for LQGP144 package ........cocovvverieeeiiiiieniie e 470 mA

32058KS-AVR32-01/12

*NOTICE:

ATMEL

Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect
device reliability.
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These figures represent the power consumption measured on the power supplies.

Table 12-9.  Power Consumption for Different Modes
Mode Conditions Typ. Unit
Typ : Ta =25 °C f=12 MHz 9 mA
CPU running from flash @. f = 24 MHz 15 mA
VDDIN=3.3 V. VDDCORE =1.8V.
CPU clocked from PLLO at f MHz f=36MHz 20 mA
Voltage regulator is on. f =50 MHz 28 mA
Active XINO : external clock.
XIN1 stopped. XIN32 stopped
PLLO running
All peripheral clocks activated. f =66 MHz 36.3 mA
GPIOs on internal pull-up.
JTAG unconnected with ext pull-up.
Typ: Ta=25°C f=12 MHz 5 mA
CPU running from flash @, f= 24 MHz 10 mA
VDDIN=3.3 V. VDDCORE =1.8V.
CPU clocked from PLLO at f MHz f=36MHz 14 mA
Voltage regulator is on. f =50 MHz 19 mA
Idle XINO : external clock.
XIN1 stopped. XIN32 stopped
PLLO running
All peripheral clocks activated. f=66 MHz 25.5 mA
GPIOs on internal pull-up.
JTAG unconnected with ext pull-up.
Typ:Ta=25°C f=12 MHz 3 mA
CPU running from flash @, f= 24 MHz 6 mA
CPU clocked from PLLO at f MHz
Voltage regulator is on. f=36MHz 9 mA
XINO : external clock. f=50 MHz 13 mA
Frozen
XIN1 stopped. XIN32 stopped
PLLO running
All peripheral clocks activated. f=66 MHz 16.8 mA
GPIOs on internal pull-up.
JTAG unconnected with ext pull-up.
Typ:Ta=25°C f=12 MHz 1 mA
CPU running from flash @), f= 24 MHz ° mA
CPU clocked from PLLO at f MHz
Voltage regulator is on. f = 36MHz 3 mA
XINO : external clock. f=50 MHz 4 mA
Standby
XIN1 stopped. XIN32 stopped
PLLO running
All peripheral clocks activated. f= 66 MHz 4.8 mA
GPIOs on internal pull-up.
JTAG unconnected with ext pull-up.
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AT32UC3A

Figure 12-4. SDRAMC Signals relative to SDCK.
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AT32UC3A

Figure 12-5. JTAG Interface Signals
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12.11 SPI Characteristics

Figure 12-6. SPI Master mode with (CPOL = NCPHA = 0) or (CPOL= NCPHA= 1)
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Table 12-30. SPI Timings

Symbol Parameter Conditions Min Max Units
SPI, MISO Setup time before SPCK rises (master) 3.3V domain® | 22+ (tepyc)/2? ns
SPI, MISO Hold time after SPCK rises (master) 3.3V domain® 0 ns
SPI, SPCK rising to MOSI Delay (master) 3.3V domain® 7 ns
SPI, MISO Setup time before SPCK falls (master) 3.3V domain® 22 + (tepmcr)/2@ ns
SPI, MISO Hold time after SPCK falls (master) 3.3V domain @ 0 ns
SPI, SPCK falling to MOSI Delay (master) 3.3V domain @ 7 ns
SPIg SPCK falling to MISO Delay (slave) 3.3V domain @ 26.5 ns
SPI, MOSI Setup time before SPCK rises (slave) 3.3V domain @ 0 ns
SPIg MOSI Hold time after SPCK rises (slave) 3.3V domain @ 1.5 ns
SPIg SPCK rising to MISO Delay (slave) 3.3V domain @ 27 ns
SPlyo MOSI Setup time before SPCK falls (slave) 3.3V domain @ 0 ns
SPI, MOSI Hold time after SPCK falls (slave) 3.3V domain W 1 ns

Notes: 1. 3.3V domain: Vypp o from 3.0V to 3.6V, maximum external capacitor = 40 pF.

2. tepmek: Master Clock period in ns.

12.12 MACB Characteristics

Table 12-31. Ethernet MAC Signals
Symbol Parameter Conditions Min (ns) Max (ns)
EMAC, Setup for EMDIO from EMDC rising Load: 20pF®
EMAC, Hold for EMDIO from EMDC rising Load: 20pF®
EMAC, EMDIO toggling from EMDC falling Load: 20pF®

Notes: 1. f: MCK frequency (MHz)

2. Vyppio from 3.0V to 3.6V, maximum external capacitor = 20 pF

Table 12-32. Ethernet MAC MII Specific Signals
Symbol Parameter Conditions Min (ns) Max (ns)
EMAC, Setup for ECOL from ETXCK rising Load: 20pF 3
EMAC, Hold for ECOL from ETXCK rising Load: 20pF ® 0
EMAC, Setup for ECRS from ETXCK rising Load: 20pF © 3
EMAC, Hold for ECRS from ETXCK rising Load: 20pF ¥ 0
EMAC, ETXER toggling from ETXCK rising Load: 20pF ¥ 15
EMAC, ETXEN toggling from ETXCK rising Load: 20pF ¥ 15
EMAC,, ETX toggling from ETXCK rising Load: 20pF @ 15
EMAC,, Setup for ERX from ERXCK Load: 20pF @ 1

ATMEL 60
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15.2 Rev.J
15.2.1 PWM
1. PWM channel interrupt enabling triggers an interrupt
When enabling a PWM channel that is configured with center aligned period (CALG=1), an
interrupt is signalled.
Fix/Workaround
When using center aligned mode, enable the channel and read the status before channel
interrupt is enabled.
2. PWM counter restarts at 0x0001
The PWM counter restarts at 0x0001 and not 0x0000 as specified. Because of this the first
PWM period has one more clock cycle.
Fix/Workaround
- The first period is 0x0000, 0x0001, ..., period
- Consecutive periods are 0x0001, 0x0002, ..., period
3. PWM update period to a 0 value does not work
It is impossible to update a period equal to 0 by the using the PWM update register
(PWM_CUPD).
Fix/Workaround
Do not update the PWM_CUPD register with a value equal to 0.
15.2.2 ADC
1. Sleep Mode activation needs additional A to D conversion
If the ADC sleep mode is activated when the ADC is idle the ADC will not enter sleep mode
before after the next AD conversion.
Fix/Workaround
Activate the sleep mode in the mode register and then perform an AD conversion.
15.2.3 SPI

1. SPI Slave / PDCA transfer: no TX UNDERRUN flag

There is no TX UNDERRUN flag available, therefore in SPI slave mode, there is no way to
be informed of a character lost in transmission.

Fix/Workaround
For PDCA transfer: none.

2. SPI FDIV option does not work
Selecting clock signal using FDIV = 1 does not work as specified.

Fix/Workaround
Do not set FDIV = 1.

3. SPI Bad Serial Clock Generation on 2nd chip_select when SCBR = 1, CPOL=1 and
NCPHA=0
When multiple CS are in use, if one of the baudrate equals to 1 and one of the others doesn't
equal to 1, and CPOL=1 and CPHA=0, then an aditional pulse will be generated on SCK.

Fix/workaround
A|IIIEI. 73
Y )
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When multiple CS are in use, if one of the baudrate equals 1, the other must also equal 1 if
CPOL=1 and CPHA=0.

4. SPI Glitch on RXREADY flag in slave mode when enabling the SPI or during the first
transfer
In slave mode, the SPI can generate a false RXREADY signal during enabling of the SPI or
during the first transfer.

Fix/Workaround

1. Set slave mode, set required CPOL/CPHA.

2. Enable SPI.

3. Set the polarity CPOL of the line in the opposite value of the required one.
4. Set the polarity CPOL to the required one.

5. Read the RXHOLDING register.

Transfers can now befin and RXREADY will now behave as expected.

5. SPI Disable does not work in Slave mode
Fix/workaround
Read the last received data then perform a Software reset.

15.3.4 Power Manager

1. If the BOD level is higher than VDDCORE, the part is constantly under reset
If the BOD level is set to a value higher than VDDCORE and enabled by fuses, the part will
be in constant reset.

Fix/Workaround
Apply an external voltage on VDDCORE that is higher than the BOD level and is lower than
VDDCORE max and disable the BOD.

15.3.5 Flashc

1. On AT32UC3A0512 and AT32UC3A1512, corrupted read in flash after FLASHC WP,
EP, EA, WUP, EUP commands may happen
- After a FLASHC Write Page (WP) or Erase Page (EP) command applied to a page in a
given half of the flash (first or last 256 kB of flash), reading (data read or code fetch) the
other half of the flash may fail. This may lead to an exception or to other errors derived from
this corrupted read access.
- After a FLASHC Erase All (EA) command, reading (data read or code fetch) the flash may
fail. This may lead to an exception or to other errors derived from this corrupted read access.
- After a FLASHC Write User Page (WUP) or Erase User Page (EUP) command, reading
(data read or code fetch) the second half (last 256 kB) of the flash may fail. This may lead to
an exception or to other errors derived from this corrupted read access.

Fix/Workaround

Flashc WP, EP, EA, WUP, EUP commands: these commands must be issued from RAM or
through the EBI. After these commands, read twice one flash page initialized to 00h in each
half part of the flash.

15.3.6 PDCA

1. Wrong PDCA behavior when using two PDCA channels with the same PID.

ATMEL m
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154 Rev.H
15.4.1 PWM
1. PWM channel interrupt enabling triggers an interrupt
When enabling a PWM channel that is configured with center aligned period (CALG=1), an
interrupt is signalled.
Fix/Workaround
When using center aligned mode, enable the channel and read the status before channel
interrupt is enabled.
2. PWM counter restarts at 0x0001
The PWM counter restarts at 0x0001 and not 0x0000 as specified. Because of this the first
PWM period has one more clock cycle.
Fix/Workaround
- The first period is 0x0000, 0x0001, ..., period
- Consecutive periods are 0x0001, 0x0002, ..., period
3. PWM update period to a 0 value does not work
It is impossible to update a period equal to 0 by the using the PWM update register
(PWM_CUPD).
Fix/Workaround
Do not update the PWM_CUPD register with a value equal to O.
15.4.2 ADC
1. Sleep Mode activation needs additional A to D conversion
If the ADC sleep mode is activated when the ADC is idle the ADC will not enter sleep mode
before after the next AD conversion.
Fix/Workaround
Activate the sleep mode in the mode register and then perform an AD conversion.
15.4.3 SPI

1. SPI Slave / PDCA transfer: no TX UNDERRUN flag

There is no TX UNDERRUN flag available, therefore in SPI slave mode, there is no way to
be informed of a character lost in transmission.

Fix/Workaround
For PDCA transfer: none.

2. SPI FDIV option does not work
Selecting clock signal using FDIV = 1 does not work as specified.

Fix/Workaround
Do notset FDIV =1

3. SPldisable does not work in SLAVE mode.
Fix/Workaround
Read the last received data, then perform a Software Reset.

ATMEL 5
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Fix/workaround
When multiple CS are in use, if one of the baudrate equals 1, the other must also equal 1 if
CPOL=1 and CPHA=0.

155.2 PWM

1. PWM counter restarts at 0x0001
The PWM counter restarts at 0x0001 and not 0x0000 as specified. Because of this the first
PWM period has one more clock cycle.

Fix/Workaround
- The first period is 0x0000, 0x0001, ..., period

- Consecutive periods are 0x0001, 0x0002, ..., period

2. PWM channel interrupt enabling triggers an interrupt
When enabling a PWM channel that is configured with center aligned period (CALG=1), an
interrupt is signalled.

Fix/Workaround
When using center aligned mode, enable the channel and read the status before channel
interrupt is enabled.

3. PWM update period to a 0 value does not work
It is impossible to update a period equal to 0 by the using the PWM update register
(PWM_CUPD).

Fix/Workaround
Do not update the PWM_CUPD register with a value equal to 0.

4. PWM channel status may be wrong if disabled before a period has elapsed
Before a PWM period has elapsed, the read channel status may be wrong. The CHIDx-bit
for a PWM channel in the PWM Enable Register will read '1' for one full PWM period even if
the channel was disabled before the period elapsed. It will then read '0' as expected.

Fix/Workaround
Reading the PWM channel status of a disabled channel is only correct after a PWM period
has elapsed.

1553 SSC

1. SSC does not trigger RF when data is low
The SSC cannot transmit or receive data when CKS = CKDIV and CKO = none, in TCMR or
RCMR respectively.

Fix/Workaround
Set CKO to a value that is not "none" and bypass the output of the TK/RK pin with the PIO.

2. SSC Data is not sent unless clock is set as output
The SSC cannot transmit or receive data when CKS = CKDIV and CKO = none, in TCMR or
RCMR respectively.

Fix/Workaround
Set CKO to a value that is not "none" and bypass the output of the TK/RK pin with the PIO.

ATMEL L
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If the ADC sleep mode is activated when the ADC is idle the ADC will not enter sleep mode
before after the next AD conversion.

Fix/Workaround
Activate the sleep mode in the mode register and then perform an AD conversion.

15511 ABDAC

1. Audio Bitstream DAC is not functional.
Fix/Workaround

Do not use the ABDAC on revE.
15.5.12 FLASHC

1. The address of Flash General Purpose Fuse Register Low (FGPFRLO) is OxFFFE140C
on revE instead of OXFFFE1410.
Fix/Workaround

None.

2. The command Quick Page Read User Page(QPRUP) is not functional.
Fix/Workaround

None.

3. PAGEN Semantic Field for Program GP Fuse Byte is WriteData[7:0], ByteAddress[1:0]
on revision E instead of WriteData[7:0], ByteAddress[2:0].
Fix/Workaround

None.

4., On AT32UC3A0512 and AT32UC3A1512, corrupted read in flash after FLASHC WP,
EP, EA, WUP, EUP commands may happen
- After a FLASHC Write Page (WP) or Erase Page (EP) command applied to a page in a
given half of the flash (first or last 256 kB of flash), reading (data read or code fetch) the
other half of the flash may fail. This may lead to an exception or to other errors derived from
this corrupted read access.
- After a FLASHC Erase All (EA) command, reading (data read or code fetch) the flash may
fail. This may lead to an exception or to other errors derived from this corrupted read access.
- After a FLASHC Write User Page (WUP) or Erase User Page (EUP) command, reading
(data read or code fetch) the second half (last 256 kB) of the flash may fail. This may lead to
an exception or to other errors derived from this corrupted read access.

Fix/Workaround

Flashc WP, EP, EA, WUP, EUP commands: these commands must be issued from RAM or
through the EBI. After these commands, read twice one flash page initialized to 00h in each
half part of the flash.

15,513 RTC

1. Writes to control (CTRL), top (TOP) and value (VAL) in the RTC are discarded if the
RTC peripheral bus clock (PBA) is divided by a factor of four or more relative to the
HSB clock.

Fix/Workaround
Do not write to the RTC registers using the peripheral bus clock (PBA) divided by a factor of
four or more relative to the HSB clock.

ATMEL o

32058KS-AVR32-01/12



155.14 OCD

155.15 PDCA

15516 TWI
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The RTC CLKEN bit (bit number 16) of CTRL register is not available.
Fix/Workaround
Do not use the CLKEN bit of the RTC on Rev E.

Stalled memory access instruction writeback fails if followed by a HW breakpoint.
Consider the following assembly code sequence:

A

B

If a hardware breakpoint is placed on instruction B, and instruction A is a memory access
instruction, register file updates from instruction A can be discarded.

Fix/Workaround

Do not place hardware breakpoints, use software breakpoints instead.

Alternatively, place a hardware breakpoint on the instruction before the memory

access instruction and then single step over the memory access instruction.

Wrong PDCA behavior when using two PDCA channels with the same PID.
Workaround/fix
The same PID should not be assigned to more than one channel.

The TWI RXRDY flag in SR register is not reset when a software reset is performed.
Fix/Workaround
After a Software Reset, the register TWI RHR must be read.

ATMEL 0



16.6 Rev. C —10/07

16.7 Rev. B —10/07

16.8 Rev. A —03/07
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P WD PR

o

Updated "Signal Description List” on page 8. Removed RXDN and TXDN from
USART section.

Updated "Errata” on page 70. Rev G replaced by rev H.

Updated "Features” on page 1.
Update "Blockdiagram” on page 4 with local bus.
Updated "Peripherals” on page 34 with local bus.

Add SPI feature in "Universial Synchronous/Asynchronous Receiver/Transmitter
(USART)” on page 315.

Updated "USB On-The-Go Interface (USBB)” on page 517.

Updated "JTAG and Boundary Scan” on page 750 with programming procedure .

Add description for silicon Rev G.

Initial revision.

ATMEL
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