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3.1 Block Diagram

Figure 3-1. XMEGA A3BU block diagram.
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4.1

Resources

A comprehensive set of development tools, application notes and datasheets are available for download on
http://www.atmel.com/avr.

Recommended reading
e Atmel AVYR XMEGA AU manual
e XMEGA application notes
This device data sheet only contains part specific information with a short description of each peripheral and module. The

XMEGA AU manual describes the modules and peripherals in depth. The XMEGA application notes contain example
code and show applied use of the modules and peripherals.

All documentations are available from www.atmel.com/avr.

Capacitive touch sensing

The Atmel QTouch library provides a simple to use solution to realize touch sensitive interfaces on most Atmel AVR
microcontrollers. The patented charge-transfer signal acquisition offers robust sensing and includes fully debounced
reporting of touch keys and includes Adjacent Key Suppression® (AKS®) technology for unambiguous detection of key
events. The QTouch library includes support for the QTouch and QMatrix acquisition methods.

Touch sensing can be added to any application by linking the appropriate Atmel QTouch library for the AVR
microcontroller. This is done by using a simple set of APIs to define the touch channels and sensors, and then calling the
touch sensing API’s to retrieve the channel information and determine the touch sensor states.

The QTouch library is FREE and downloadable from the Atmel website at the following location:
www.atmel.com/qgtouchlibrary. For implementation details and other information, refer to the QTouch library user guide -
also available for download from the Atmel website.
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Six of the 32 registers can be used as three 16-bit address register pointers for data space addressing, enabling efficient
address calculations. One of these address pointers can also be used as an address pointer for lookup tables in flash
program memory.

7. Memories
7.1  Features
e Flash program memory
e One linear address space
e [n-system programmable
e Self-programming and boot loader support
e Application section for application code
e Application table section for application code or data storage
e Boot section for application code or boot loader code
e Separate read/write protection lock bits for all sections
e Built in fast CRC check of a selectable flash program memory section
e Data memory
e One linear address space
e Single-cycle access from CPU
e SRAM
e EEPROM
e Byte and page accessible
e Optional memory mapping for direct load and store
e |/O memory
e Configuration and status registers for all peripherals and modules
e 16 bit-accessible general purpose registers for global variables or flags
e Bus arbitration
e Deterministic priority handling between CPU, DMA controller, and other bus masters
e Separate buses for SRAM, EEPROM and I/O memory
e Simultaneous bus access for CPU and DMA controller
e Production signature row memory for factory programmed data
e |D for each microcontroller device type
e Serial number for each device
e Calibration bytes for factory calibrated peripherals
e User signature row
e One flash page in size
e Can be read and written from software
e Content is kept after chip erase
7.2 Overview
The Atmel AVR architecture has two main memory spaces, the program memory and the data memory. Executable code
can reside only in the program memory, while data can be stored in the program memory and the data memory. The data
memory includes the internal SRAM, and EEPROM for nonvolatile data storage. All memory spaces are linear and
require no memory bank switching. Nonvolatile memory (NVM) spaces can be locked for further write and read/write
operations. This prevents unrestricted access to the application software.
A separate memory section contains the fuse bytes. These are used for configuring important system functions, and can
only be written by an external programmer.
The available memory size configurations are shown in “Ordering Information” on page 2. In addition, each device has a
Flash memory signature row for calibration data, device identification, serial number etc.
AtmeL XMEGA A3BU [DATASHEET] 10
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15. Interrupts and Programmable Multilevel Interrupt Controller

15.1 Features
e Short and predictable interrupt response time
e Separate interrupt configuration and vector address for each interrupt
e Programmable multilevel interrupt controller
e |Interrupt prioritizing according to level and vector address
e Three selectable interrupt levels for all interrupts: low, medium and high

e Selectable, round-robin priority scheme within low-level interrupts
e Non-maskable interrupts for critical functions

Interrupt vectors optionally placed in the application section or the boot loader section

15.2 Overview

Interrupts signal a change of state in peripherals, and this can be used to alter program execution. Peripherals can have
one or more interrupts, and all are individually enabled and configured. When an interrupt is enabled and configured, it
will generate an interrupt request when the interrupt condition is present. The programmable multilevel interrupt
controller (PMIC) controls the handling and prioritizing of interrupt requests. When an interrupt request is acknowledged
by the PMIC, the program counter is set to point to the interrupt vector, and the interrupt handler can be executed.

All peripherals can select between three different priority levels for their interrupts: low, medium, and high. Interrupts are
prioritized according to their level and their interrupt vector address. Medium-level interrupts will interrupt low-level
interrupt handlers. High-level interrupts will interrupt both medium- and low-level interrupt handlers. Within each level, the
interrupt priority is decided from the interrupt vector address, where the lowest interrupt vector address has the highest
interrupt priority. Low-level interrupts have an optional round-robin scheduling scheme to ensure that all interrupts are
serviced within a certain amount of time.

Non-maskable interrupts (NMI) are also supported, and can be used for system critical functions.

15.3 Interrupt vectors

The interrupt vector is the sum of the peripheral’s base interrupt address and the offset address for specific interrupts in
each peripheral. The base addresses for the Atmel AVR XMEGA A3BU devices are shown in Table 15-1. Offset
addresses for each interrupt available in the peripheral are described for each peripheral in the XMEGA AU manual. For
peripherals or modules that have only one interrupt, the interrupt vector is shown in Table 15-1. The program address is
the word address.

Table 15-1. Reset and interrupt vectors.

Program address

(base address) Source Interrupt description
0x000 RESET
0x002 OSCF_INT_vect Crystal oscillator failure interrupt vector (NMI)
0x004 PORTC_INT_base Port C interrupt base
0x008 PORTR_INT_base Port R interrupt base
0x00C DMA_INT_base DMA controller interrupt base
0x014 RTC32_INT_base 32-bit Real Time Counter interrupt base
0x018 TWIC_INT _base Two-Wire Interface on Port C interrupt base
0x01C TCCO_INT _base Timer/Counter 0 on Port C interrupt base
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Only Timer/Counter 0 has the split mode feature that split it into two 8-bit Timer/Counters with four compare channels
each.

Some timer/counters have extensions to enable more specialized waveform and frequency generation. The advanced
waveform extension (AWeX) is intended for motor control and other power control applications. It enables low- and high-
side output with dead-time insertion, as well as fault protection for disabling and shutting down external drivers. It can
also generate a synchronized bit pattern across the port pins.

The advanced waveform extension can be enabled to provide extra and more advanced features for the Timer/Counter.
This are only available for Timer/Counter 0. See “AWeX — Advanced Waveform Extension” on page 37 for more details.

The high-resolution (hi-res) extension can be used to increase the waveform output resolution by four or eight times by
using an internal clock source running up to four times faster than the peripheral clock. See “Hi-Res — High Resolution
Extension” on page 38 for more details.

Figure 17-1. Overview of a Timer/Counter and closely related peripherals.

Timer/Counter

Base Counter

A

Prescaler [«—clkpgr

Timer Period

Control Logic

Counter -« Event
System
; ClkiER4
I o|AWeX
|ComparelCaQture Channel B
Compare/Capture Channel A > DTI Pattern
> Dead-Time Generation T
Comparator Capture L Inserti Fault T
p Control — > nsertion Protection
Waveform
Buffer Generation —

PORTC, PORTD and PORTE each has one Timer/Counter 0 and one Timer/Counter1. PORTF has one Timer/Counter
0. Notation of these are TCCO (Time/Counter C0), TCC1, TCDO, TCD1, TCEO, TCE1 and TCFO, respectively.
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19.

19.1

19.2

AWeX — Advanced Waveform Extension

Features
e Waveform output with complementary output from each compare channel

e Four dead-time insertion (DTI) units
e 8-bit resolution
e Separate high and low side dead-time setting
e Double buffered dead time
e Optionally halts timer during dead-time insertion
Pattern generation unit creating synchronised bit pattern across the port pins
e Double buffered pattern generation
e Optional distribution of one compare channel output across the port pins

e Event controlled fault protection for instant and predictable fault triggering

Overview

The advanced waveform extension (AWeX) provides extra functions to the timer/counter in waveform generation (WG)
modes. It is primarily intended for use with different types of motor control and other power control applications. It
enables low- and high side output with dead-time insertion and fault protection for disabling and shutting down external
drivers. It can also generate a synchronized bit pattern across the port pins.

Each of the waveform generator outputs from the timer/counter 0 are split into a complimentary pair of outputs when any
AWeX features are enabled. These output pairs go through a dead-time insertion (DTI) unit that generates the non-
inverted low side (LS) and inverted high side (HS) of the WG output with dead-time insertion between LS and HS
switching. The DTI output will override the normal port value according to the port override setting.

The pattern generation unit can be used to generate a synchronized bit pattern on the port it is connected to. In addition,
the WG output from compare channel A can be distributed to and override all the port pins. When the pattern generator
unit is enabled, the DTI unit is bypassed.

The fault protection unit is connected to the event system, enabling any event to trigger a fault condition that will disable
the AWeX output. The event system ensures predictable and instant fault reaction, and gives flexibility in the selection of
fault triggers.

The AWeX is available for TCCO. The notation of this is AWEXC.
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23.

231

23.2

TWI - Two-Wire Interface

Features
e Two ldentical two-wire interface peripherals
e Bidirectional, two-wire communication interface

e Phillips I°C compatible
e System Management Bus (SMBus) compatible

e Bus master and slave operation supported
e Slave operation
e Single bus master operation
e Bus master in multi-master bus environment
o Multi-master arbitration
e Flexible slave address match functions
e 7-bit and general call address recognition in hardware
e 10-bit addressing supported
o Address mask register for dual address match or address range masking
e Optional software address recognition for unlimited number of addresses

Slave can operate in all sleep modes, including power-down

Slave address match can wake device from all sleep modes

100kHz and 400kHz bus frequency support

Slew-rate limited output drivers

Input filter for bus noise and spike suppression

Support arbitration between start/repeated start and data bit (SMBus)

Slave arbitration allows support for address resolve protocol (ARP) (SMBus)

Overview

The two-wire interface (TWI) is a bidirectional, two-wire communication interface. It is 1°C and System Management Bus
(SMBus) compatible. The only external hardware needed to implement the bus is one pull-up resistor on each bus line.

A device connected to the bus must act as a master or a slave. The master initiates a data transaction by addressing a
slave on the bus and telling whether it wants to transmit or receive data. One bus can have many slaves and one or
several masters that can take control of the bus. An arbitration process handles priority if more than one master tries to
transmit data at the same time. Mechanisms for resolving bus contention are inherent in the protocol.

The TWI module supports master and slave functionality. The master and slave functionality are separated from each
other, and can be enabled and configured separately. The master module supports multi-master bus operation and
arbitration. It contains the baud rate generator. Both 100kHz and 400kHz bus frequency is supported. Quick command
and smart mode can be enabled to auto-trigger operations and reduce software complexity.

The slave module implements 7-bit address match and general address call recognition in hardware. 10-bit addressing is
also supported. A dedicated address mask register can act as a second address match register or as a register for
address range masking. The slave continues to operate in all sleep modes, including power-down mode. This enables
the slave to wake up the device from all sleep modes on TWI address match. It is possible to disable the address
matching to let this be handled in software instead.

The TWI module will detect START and STOP conditions, bus collisions, and bus errors. Arbitration lost, errors, collision,
and clock hold on the bus are also detected and indicated in separate status flags available in both master and slave
modes.

It is possible to disable the TWI drivers in the device, and enable a four-wire digital interface for connecting to an external
TWI bus driver. This can be used for applications where the device operates from a different V. voltage than used by
the TWI bus.

PORTC and PORTE each has one TWI. Notation of these peripherals are TWIC and TWIE.
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28.

28.1

28.2

CRC - Cyclic Redundancy Check Generator

Features

e Cyclic redundancy check (CRC) generation and checking for
e Communication data
e Program or data in flash memory
e Data in SRAM and I/O memory space
e Integrated with flash memory, DMA controller and CPU
e Continuous CRC on data going through a DMA channel
e Automatic CRC of the complete or a selectable range of the flash memory
e CPU can load data to the CRC generator through the 1/O interface
e CRC polynomial software selectable to
e CRC-16 (CRC-CCITT)
e CRC-32 (IEEE 802.3)

e Zero remainder detection

Overview

A cyclic redundancy check (CRC) is an error detection technique test algorithm used to find accidental errors in data, and
it is commonly used to determine the correctness of a data transmission, and data present in the data and program
memories. A CRC takes a data stream or a block of data as input and generates a 16- or 32-bit output that can be
appended to the data and used as a checksum. When the same data are later received or read, the device or application
repeats the calculation. If the new CRC result does not match the one calculated earlier, the block contains a data error.
The application will then detect this and may take a corrective action, such as requesting the data to be sent again or
simply not using the incorrect data.

Typically, an n-bit CRC applied to a data block of arbitrary length will detect any single error burst not longer than n bits
(any single alteration that spans no more than n bits of the data), and will detect the fraction 1-2™ of all longer error
bursts. The CRC module in Atmel AVR XMEGA devices supports two commonly used CRC polynomials; CRC-16 (CRC-
CCITT) and CRC-32 (IEEE 802.3).

e CRC-16:
Polynomial: X164 124+x5+1

Hex value: 0x1021

e CRC-32:

Polynomial: X324 x84 x 234224 x 184 x 120 x 1 x 104 B x T xSt X2+ x+1

Hex value: 0x04C11DB7
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29. ADC - 12-bit Analog to Digital Converter

29.1 Features
e Two Analog to Digital Converters (ADCs)
e 12-bit resolution

e Up to two million samples per second
e Two inputs can be sampled simultaneously using ADC and 1x gain stage
e Four inputs can be sampled within 1.5us
e Down to 2.5us conversion time with 8-bit resolution
e Down to 3.5us conversion time with 12-bit resolution
e Differential and single-ended input
e Up to 16 single-ended inputs
e 16x4 differential inputs without gain
e 8x4 differential input with gain
e Built-in differential gain stage
e 1/2x, 1x, 2x, 4x, 8x, 16x, 32x, and 64x gain options
Single, continuous and scan conversion options

e Fourinternal inputs
e |Internal temperature sensor
e DAC output
e AV . voltage divided by 10
e 1.1V bandgap voltage

e Four conversion channels with individual input control and result registers
e Enable four parallel configurations and results

Internal and external reference options

Compare function for accurate monitoring of user defined thresholds
Optional event triggered conversion for accurate timing

Optional DMA transfer of conversion results

Optional interrupt/event on compare result

29.2 Overview

The ADC converts analog signals to digital values. The ADC has 12-bit resolution and is capable of converting up to two
million samples per second (msps). The input selection is flexible, and both single-ended and differential measurements
can be done. For differential measurements, an optional gain stage is available to increase the dynamic range. In
addition, several internal signal inputs are available. The ADC can provide both signed and unsigned results.

This is a pipelined ADC that consists of several consecutive stages. The pipelined design allows a high sample rate at a
low system clock frequency. It also means that a new input can be sampled and a new ADC conversion started while
other ADC conversions are still ongoing. This removes dependencies between sample rate and propagation delay.

The ADC has four conversion channels (0-3) with individual input selection, result registers, and conversion start control.
The ADC can then keep and use four parallel configurations and results, and this will ease use for applications with high
data throughput or for multiple modules using the ADC independently. It is possible to use DMA to move ADC results
directly to memory or peripherals when conversions are done.

Both internal and external reference voltages can be used. An integrated temperature sensor is available for use with the
ADC. The output from the DAC, AV/10 and the bandgap voltage can also be measured by the ADC.

The ADC has a compare function for accurate monitoring of user defined thresholds with minimum software intervention
required.

Atmel XMEGA A3BU [DATASHEET] 48

Atmel-8362 G-AVR-ATxmega-07/2014



33. Pinout and Pin Functions

The device pinout is shown in “Pinout/Block Diagram” on page 3. In addition to general purpose I/O functionality, each

pin can have several alternate functions. This will depend on which peripheral is enabled and connected to the actual pin.
Only one of the pin functions can be used at time.

33.1 Alternate Pin Function Description

The tables below show the notation for all pin functions available and describe its function.

33.1.1 Operation/Power Supply

VCC
AVee
VBAT
GND

Digital supply voltage
Analog supply voltage
Battery Backup Module supply voltage

Ground

33.1.2 Port Interrupt functions

SYNC
ASYNC

Port pin with full synchronous and limited asynchronous interrupt function

Port pin with full synchronous and full asynchronous interrupt function

33.1.3 Analog functions

ACn
ACnOUT
ADCn

Analog Comparator input pin n
Analog Comparator n Output

Analog to Digital Converter input pin n

DACn

AREF

Digital to Analog Converter output pin n

Analog Reference input pin

33.1.4 Timer/Counter and AWEX functions

OCnxLS
OCnxHS

Output Compare Channel x Low Side for Timer/Counter n

Output Compare Channel x High Side for Timer/Counter n

33.1.5 Communication functions

SCL
SDA

Serial Clock for TWI
Serial Data for TWI

SCLIN

Serial Clock In for TWI when external driver interface is enabled

SCLOUT
SDAIN
SDAOUT
XCKn

Atmel

Serial Clock Out for TWI when external driver interface is enabled
Serial Data In for TWI when external driver interface is enabled
Serial Data Out for TWI when external driver interface is enabled

Transfer Clock for USART n
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34. Peripheral Module Address Map

The address maps show the base address for each peripheral and module in Atmel AVR XMEGA A3BU. For complete
register description and summary for each peripheral module, refer to the XMEGA AU Manual.

Table 34-1. Peripheral module address map.

Base Address Name Description
0x0000 GPIO General purpose 10 registers
0x0010 VPORTO Virtual Port O
0x0014 VPORT1 Virtual Port 1
0x0018 VPORT2 Virtual Port 2
0x001C VPORT3 Virtual Port 2
0x0030 CPU CPU
0x0040 CLK Clock Control
0x0048 SLEEP Sleep Controller
0x0050 osC Oscillator Control
0x0060 DFLLRC32M DFLL for the 32MHz internal oscillator
0x0068 DFLLRC2M DFLL for the 2MHz internal oscillator
0x0070 PR Power Reduction
0x0078 RST Reset Controller
0x0080 WDT Watch-Dog Timer
0x0090 MCU MCU Control
0x00A0 PMIC Programmable Multilevel Interrupt Controller
0x00BO PORTCFG Port Configuration
0x00C0O AES AES module
0x00DO0 CRC CRC generator
0x00F0 VBAT VBAT Battery Backup module
0x0100 DMA DMA Controller
0x0180 EVSYS Event System
0x01CO0 NVM Non Volatile Memory (NVM) Controller
0x0200 ADCA Analog to Digital Converter on port A
0x0240 ADCB Analog to Digital Converter on port B
0x0320 DACB Digital to Analog Converter on port B
0x0380 ACA Analog Comparator pair on port A
0x0390 ACB Analog Comparator pair on port B
0x0420 RTC32 32-bit Real Time Counter
0x0480 TWIC Two-wire Interface on port C
0x04A0 TWIE Two-wire Interface on port E
0x04D0 USBD USB Device
0x0600 PORTA Port A
0x0620 PORTB Port B
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Mnemonics

IN
ouT
PUSH
POP

XCH
LAS
LAC

LAT

LSL
LSR
ROL
ROR

ASR
SWAP
BSET
BCLR
SBI
CBI
BST
BLD
SEC
CLC
SEN
CLN
SEZ
CLz
SEI
CLI
SES

CLS

Atmel

Operands

Rd, A
A, Rr
Rr
Rd

Z,Rd

Z,Rd

Z,Rd

Z,Rd

Rd

Rd

Rd

Rd

Rd

Rd

A b
A b
Rr, b

Rd, b

Desci on

In From 1/O Location
Out To I/O Location
Push Register on Stack
Pop Register from Stack

Exchange RAM location

Load and Set RAM location

Load and Clear RAM location

Load and Toggle RAM location

Logical Shift Left

Logical Shift Right

Rotate Left Through Carry

Rotate Right Through Carry

Arithmetic Shift Right
Swap Nibbles

Flag Set

Flag Clear

Set Bit in /0 Register
Clear Bit in I/O Register
Bit Store from Register to T
Bit load from T to Register
Set Carry

Clear Carry

Set Negative Flag

Clear Negative Flag

Set Zero Flag

Clear Zero Flag

Global Interrupt Enable
Global Interrupt Disable
Set Signed Test Flag

Clear Signed Test Flag

Operation
Rd “«
IIO(A)  «
STACK  «
Rd “«
Temp «
Rd “—
2) <«
Temp «
Rd “—
2) <«
Temp «
Rd “—
@) <«
Temp «
Rd “—
2) <«

Bit and bit-test instructions
Rd(n+1) <«
Rd(0) «
C «
Rd(n) «
Rd(7) <«
C «
Rd(0) <«
Rd(n+1)  «
C «
RA(7) «
Rd(n) «
C «
Rd(n) «
Rd(3.0) <
SREG(s) <«
SREG(s) <«
I/O(A,b)  «
I/O(A,b)  «
T <«
Rd(b) «
C «
C «
N «—
N “«—
Z
Z
| «—
| “«—
S “«—
S <«

1/0(A)

Rr

Rr

STACK
Rd,

),

Temp

Rd,

),

Temp v (Z)
Rd,

),

($FFh —Rd) * (2)
Rd,

),
Temp @ (2)

Rd(n),

0,

Rd(7)
Rd(n+1),
0,

Rd(0)

c,
Rd(n),
Rd(7)

c,
Rd(n+1),
Rd(0)
Rd(n+1), n=0..6
Rd(7..4)
1

0

None
None
None
None

None

None

None

None

Z,C,N,VH

ZCNV

Z,C,N,VH

ZCNV

ZCNV
None
SREG(s)
SREG(s)
None
None

T

None
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37.3 Current consumption

Table 37-4. Current consumption for Active mode and sleep modes.

Symbol | Parameter

Active Power
consumption (

Idle Power
consumption ()

Condition Typ. Max. | Units
Vee = 1.8V 120
32kHz, Ext. Clk
Ve = 3.0V 270
Ve = 1.8V 350 MA
1MHz, Ext. Clk
Ve = 3.0V 697
Vee = 1.8V 658 700
2MHz, Ext. Clk
1.1 1.4
Ve = 3.0V mA
32MHz, Ext. Clk 10.6 15
Ve = 1.8V 4.3
32kHz, Ext. Clk
Vee = 3.0V 4.8
Vee = 1.8V 78
1MHz, Ext. Clk MA
Ve = 3.0V 150
Ve = 1.8V 150 350
2MHz, Ext. Clk
290 600
Vee = 3.0V
32MHz, Ext. Clk 4.7 7.0 mA
T=25°C 0.1 1.0
Vee = 3.0V
T =85°C 1.8 5.0
WDT and Sampled BOD enabled, 13 3.0
T=25°C ’ ’
Vee = 3.0V
WDT and Sampled BOD enabled, 3.1 70
T =285°C ° :
Voo = 1.8V 06 2 bA
RTC from 1.024kHz low power ccT - :
32.768kHz TOSC, T =25°C VCC =3.0V 0.7 2
RTC from low power 32.768kHz Vee = 1.8V 0.8 3
TOSC, T=25°C Ve = 3.0V 1.0 3
Current through RESET pin Veg = 3.0V 250

subtracted

2. Maximum limits are based on characterization, and not tested in production.

Power-down power

consumption

Power-save power

consumption ?)

Reset power consumption
Notes: 1. All Power Reduction Registers set.
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Table 37-5. Current consumption for modules and peripherals.

Symbol

lcc

Note:

Atmel

1.

Parameter

Condition

ULP oscillator 1.0
32.768kHz int. oscillator 27
85
2MHz int. oscillator
DFLL enabled with 32.768kHz int. osc. as reference 115
270
32MHZz int. oscillator
DFLL enabled with 32.768kHz int. osc. as reference 460
20x multiplication factor, MA
PLL 220
32MHz int. osc. DIV4 as reference
Watchdog timer 1.0
Continuous mode 138
BOD
Sampled mode, includes ULP oscillator 1.2
Internal 1.0V reference 100
Temperature sensor 95
3.0
250ksps CURRLIMIT = LOW 2.6
ADC
Vrer = Ext ref CURRLIMIT = MEDIUM 2.1
mA
CURRLIMIT = HIGH 1.6
250ksps Normal mode 1.9
DAC Vrer = Ext ref
No load Low Power mode 1.1
High Speed Mode 330
AC
Low Power Mode 130
DMA 615KBps between /O registers and SRAM 115 MA
Timer/Counter 16
USART Rx and Tx enabled, 9600 BAUD 2.5
Flash memory and EEPROM programming 4 mA

All parameters measured as the difference in current consumption between module enabled and disabled. All data at
cc = 3. ksys = TMHz external clock without prescaling, T = 25°C unless other conditions are givenall parameters
measured as the difference in current consumption between module enabled and disabled. All data at V¢ = 3.0V, Clkgys = 1TMHz external clock without presca-
ling, T = 25°C unless other conditions are given.
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Parameter

Condition

1x gain, normal mode -0.8
Gain Error 8x gain, normal mode -2.5 %
64x gain, normal mode -3.5
1x gain, normal mode -2
foset el 8x gain, normal mode -5 mV
input referred
64x gain, normal mode -4
1x gain, normal mode 0.5
Vee = 3.6V
Noise 8x gain, normal mode ce 1.5 iy
64x gain, normal mode 1
Note: 1. Maximum numbers are based on characterisation and not tested in production, and valid for 5% to 95% input voltage range.
37.7 DAC Characteristics
Table 37-12. Power supply, reference and output range.
Symbol | Parameter Condition Min. Typ. Max. Units
AVc Analog supply voltage Vee-0.3 Veet+ 0.3
\Y
VRer Reference voltage 1.0 V- 0.6
Rehannet | DC output impedance 50
Linear output voltage range 0.15 AV(c-0.15 \Y,
RaRer Reference input resistance >10 MQ
CaRer Reference input capacitance @ Static load 7 pF
Minimum Resistance load 1 kQ
100 pF
Maximum capacitance load
1000Q serial resistance 1 nF
Operating within accuracy specification AVc/1000
Output sink/source mA
Safe operation 10

Table 37-13. Clock and timing.

Symbol

Parameter

Condition

Fclk

Atmel

Conversion rate

Fou=Fai/4, Cioag=100pF, maximum step size
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Figure 38-29.1/0 pin output voltage vs. sink current.
Ve =3.3V.

1.0 85°C
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Figure 38-30.1/0 pin output voltage vs. sink current.
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Figure 38-39.DNL error vs. sample rate.
T =25, V¢ = 3.6V, Vg = 3.0V external.
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Figure 38-40.DNL error vs. input code.
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40. Datasheet Revision History

Please note that the referring page numbers in this section are referred to this document. The referring revisions in this
section are referring to the document revision.

40.1 8362G - 07/2014

Changed V¢ to AV in Section 31. “AC — Analog Comparator” on page 52 and Section 29. “ADC — 12-bit Analog to Digital
Converter” on page 48

2. Updated with footer and back page from template dated 2014-0502

40.2 8362F — 02/2013

1. Updated the whole contents with an updated template (Atmel new logo, table tags and paragraph tags).

2. Updated Figure 2-1 on page 3. Pin 15 and Pin 25 are VCC and not VDD.

3. Updated Figure 16-7 on page 33, “Input sensing system overview.”

4. Updated Figure 31-1 on page 53, “Analog comparator overview.”

5. Removed TWID from Table 33-4 on page 58, “Port D - alternate functions.”

6. Updated Table 37-30 on page 84. Added ESR parameter in “External 16MHz crystal oscillator and XOSC characteristics.”

40.3 8362E -12/11

-

Updated “Electrical Characteristics” on page 69.

2 Updated “Typical Characteristics” on page 91.

3. Added “Errata” on page 133.

4 Updated “Packaging information” on page 67.

5. Editing and figure updates

6. Tape and reel added in “Ordering Information” on page 2

7. Pin numbers for GND and V¢ in Table 33-4 on page 58 have been corrected

40.4 8362D - 03/11

1. Preliminary removed from the front page.
2. Updated the datasheet according to the Atmel new brand style guide.
3. Editing update.
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