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1.  Ordering Information

Ordering code

Flash
[bytes]

EEPROM
[bytes]

SRAM
[bytes]

Package

ATxmega256C3-AU
ATxmega256C3-AUR™
ATxmega192C3-AU
ATxmega192C3-AUR™
ATxmega128C3-AU
ATxmega128C3-AUR®
ATxmega64C3-AU
ATxmegab4C3-AUR®
ATxmega32C3-AU
ATxmega32C3-AUR®
ATxmega256C3-MH
ATxmega256C3-MHR*
ATxmega192C3-MH
ATxmega192C3-MHR®
ATxmega128C3-MH
ATxmega128C3-MHR®
ATxmega64C3-MH
ATxmega64C3-MHR®
ATxmega32C3-MH

ATxmega32C3-MHR®

Atmel

256K + 8K
256K + 8K
192K + 8K
192K + 8K
128K + 8K
128K + 8K
64K + 4K
64K + 4K
32K + 4K
32K + 4K
256K + 8K
256K + 8K
192K + 8K
192K + 8K
128K + 8K
128K + 8K
64K + 4K
64K + 4K
32K + 4K

32K + 4K

4K

4K

2K

2K

2K

2K

2K

2K

1K

1K

4K

4K

2K

2K

2K

2K

2K

2K

1K

1K

16K
16K
16K
16K
8K
8K
4K
4K
4K
4K
16K
16K
16K
16K
8K
8K
4K
4K
4K

4K

32

64A
1.6-3.6V -40°C - 85°C
64M
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7. Memories

7.1  Features
e Flash program memory

One linear address space

In-system programmable

Self-programming and boot loader support

Application section for application code

Application table section for application code or data storage

Boot section for application code or boot loader code

Separate read/write protection lock bits for all sections

Built in fast CRC check of a selectable flash program memory section

e Data memory

One linear address space
Single-cycle access from CPU
SRAM
EEPROM
e Byte and page accessible
e Optional memory mapping for direct load and store
1/0 memory
e Configuration and status registers for all peripherals and modules
e Four bit-accessible general purpose registers for global variables or flags
Separate buses for SRAM, EEPROM and 1/0 memory
e Simultaneous bus access for CPU

e Production signature row memory for factory programmed data

ID for each microcontroller device type
Serial number for each device
Calibration bytes for factory calibrated peripherals

e User signature row

One flash page in size
Can be read and written from software
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 “Pinout/Block Diagram” on page 4. In addition, each device has a
Flash memory signature row for calibration data, device identification, serial number etc.

7.3 Flash Program Memory

The Atmel AVR XMEGA devices contain on-chip, in-system reprogrammable flash memory for program storage. The
flash memory can be accessed for read and write from an external programmer through the PDI or from application
software running in the device.

Atmel
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9.3.2

9.3.3

9.34

9.3.5

9.3.6

9.3.7

9.3.8

1kHz output. The oscillator is automatically enabled/disabled when it is used as clock source for any part of the device.
This oscillator can be selected as the clock source for the RTC.

32.768kHz Calibrated Internal Oscillator

This oscillator provides an approximate 32.768kHz clock. It is calibrated during production to provide a default frequency
close to its nominal frequency. The calibration register can also be written from software for run-time calibration of the
oscillator frequency. The oscillator employs a built-in prescaler, which provides both a 32.768kHz output and a 1.024kHz
output.

32.768kHz Crystal Oscillator

A 32.768kHz crystal oscillator can be connected between the TOSC1 and TOSC2 pins and enables a dedicated low
frequency oscillator input circuit. A low power mode with reduced voltage swing on TOSC2 is available. This oscillator
can be used as a clock source for the system clock and RTC, and as the DFLL reference clock.

0.4 - 16MHz Crystal Oscillator

This oscillator can operate in four different modes optimized for different frequency ranges, all within 0.4 - 16MHz.

2MHz Run-time Calibrated Internal Oscillator

The 2MHz run-time calibrated internal oscillator is the default system clock source after reset. It is calibrated during
production to provide a default frequency close to its nominal frequency. A DFLL can be enabled for automatic run-time
calibration of the oscillator to compensate for temperature and voltage drift and optimize the oscillator accuracy.

32MHz Run-time Calibrated Internal Oscillator

The 32MHz run-time calibrated internal oscillator is a high-frequency oscillator. It is calibrated during production to
provide a default frequency close to its nominal frequency. A digital frequency looked loop (DFLL) can be enabled for
automatic run-time calibration of the oscillator to compensate for temperature and voltage drift and optimize the oscillator
accuracy. This oscillator can also be adjusted and calibrated to any frequency between 30MHz and 55MHz. The
production signature row contains 48MHz calibration values intended used when the oscillator is used a full-speed USB
clock source.

External Clock Sources

The XTAL1 and XTALZ2 pins can be used to drive an external oscillator, either a quartz crystal or a ceramic resonator.
XTAL1 can be used as input for an external clock signal. The TOSC1 and TOSC2 pins is dedicated to driving a
32.768kHz crystal oscillator.

PLL with 1x-31x Multiplication Factor

The built-in phase locked loop (PLL) can be used to generate a high-frequency system clock. The PLL has a user-
selectable multiplication factor of from 1 to 31. In combination with the prescalers, this gives a wide range of output
frequencies from all clock sources.

Atmel XMEGA C3 [DATASHEET] 21
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24. IRCOM - IR Communication Module

241 Features
o Pulse modulation/demodulation for infrared communication
e IrDA compatible for baud rates up to 115.2Kbps

e Selectable pulse modulation scheme
e 3/16 of the baud rate period
e Fixed pulse period, 8-bit programmable
e Pulse modulation disabled

Built-in filtering

Can be connected to and used by any USART

24.2 Overview

Atmel AVR XMEGA devices contain an infrared communication module (IRCOM) that is IrDA compatible for baud rates
up to 115.2Kbps. It can be connected to any USART to enable infrared pulse encoding/decoding for that USART.

Atmel XMEGA C3 [DATASHEET] 44
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Figure 26-1. ADC Overview
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The ADC may be configured for 8- or 12-bit result, reducing the minimum conversion time (propagation delay) from
3.35us for 12-bit to 2.3us for 8-bit result.

ADC conversion results are provided left- or right adjusted with optional ‘1’ or ‘0’ padding. This eases calculation when
the result is represented as a signed integer (signed 16-bit number).

PORTA has one ADC. Notation of this peripheral is ADCA.

XMEGA C3 [DATASHEET] 47
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Table 29-5. Port E - Alternate Functions

PORT E PIN # INTERRUPT TCEO USARTEO CLOCKOUT EVENTOUT
PEO 36 SYNC OCOA SDA

PE1 37 SYNC 0OCoB XCKO SCL

PE2 38 SYNC/ASYNC ococC RXDO

PE3 39 SYNC OCOoD TXDO

PE4 40 SYNC

PES 41 SYNC

PE6 42 SYNC TOSC2

PE7 43 SYNC TOSCA1 Clkpgr EVOUT
GND 44

VvCC 45

Table 29-6. Port F - Alternate Functions

PORT F PIN # INTERRUPT TCFO
PFO 46 SYNC OCOA
PF1 47 SYNC 0OCoB
PF2 48 SYNC/ASYNC ococC
PF3 49 SYNC OCoD
PF4 50 SYNC

PF5 51 SYNC

PF6 54 SYNC

PF7 55 SYNC

GND 52

vccC 53

Table 29-7. Port R - Alternate Functions

PORT R PIN # INTERRUPT PDI XTAL

PDI 56 PDI_DATA

RESET 57 PDI_CLOCK

PRO 58 SYNC XTAL2

PR1 59 SYNC XTAL1
AtmeL XMEGA C3 [DATASHEET] 55
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Base address Name Description
0x0660 PORTD Port D
0x0680 PORTE Port E
0x06A0 PORTF Port F
0x07EQ PORTR Port R
0x0800 TCCO Timer/Counter 0 on port C
0x0840 TCC1 Timer/Counter 1 on port C
0x0880 AWEXC Advanced Waveform Extension on port C
0x0890 HIRESC High Resolution Extension on port C
0x08A0 USARTCO USART 0 on port C
0x08CO0 SPIC Serial Peripheral Interface on port C
0x08F8 IRCOM Infrared Communication Module
0x0900 TCDO Timer/Counter 0 on port D
0x09A0 USARTDO USART 0 on port D
0x09CO0 SPID Serial Peripheral Interface on port D
0x0A00 TCEO Timer/Counter 0 on port E
0x0A80 AWEXE Advanced Waveform Extensionon port E
0x0AAQ USARTEO USART 0 on port E
0x0ACO SPIE Serial Peripheral Interface on port E
0x0B0O TCFO Timer/Counter 0 on port F
AtmeL XMEGA C3 [DATASHEET] 57
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Table 33-54. External Clock with Prescaler () for System Clock

Symbol | Parameter Condition

Ve =1.6-1.8V 0 90

1tk Clock Frequency @ MHz
Ve =2.7 - 3.6V 0 142
Vec=1.6-1.8V 11

tek Clock Period
Ve =2.7-3.6V 7
Ve =1.6-1.8V 4.5

ten Clock High Time
Vee =2.7-3.6V 2.4
Vee =1.6-1.8V 4.5

toL Clock Low Time ns
Vee =2.7-3.6V 24
Vee=1.6-1.8V 1.5

tcr Rise Time (for maximum frequency)
Vee=2.7-3.6V 1.0
Ve =1.6-1.8V 1.5

ter Fall Time (for maximum frequency)
Vg =2.7 - 3.6V 1.0

Atek Change in period from one clock cycle to the next 10 %

Notes: 1. System Clock Prescalers must be set so that maximum CPU clock frequency for device is not exceeded.

2. The maximum frequency vs. supply voltage is linear between 1.6V and 2.7V, and the same applies for all other parameters with supply voltage conditions.

33.2.13.7 External 16MHz Crystal Oscillator and XOSC Characteristics

Table 33-55. External 16MHz Crystal Oscillator and XOSC Characteristics

Symbol @ Parameter Condition
FRQRANGE=0 0
XOSCPWR=0
Cycle to cycle jitter FRQRANGE=1, 2, or 3 0
XOSCPWR=1 0
ns
FRQRANGE=0 0
XOSCPWR=0
Long term jitter FRQRANGE=1, 2, or 3 0
XOSCPWR=1 0
FRQRANGE=0 0.03
XOSCPWR=0 FRQRANGE=1 0.03
Frequency error
FRQRANGE=2 or 3 0.03
XOSCPWR=1 0.003
%
FRQRANGE=0 50
XOSCPWR=0 FRQRANGE=1 50
Duty cycle
FRQRANGE=2 or 3 50
XOSCPWR=1 50
XMEGA C3 [DATASHEET 97
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Table 33-57. SPI Timing Characteristics and Requirements

Parameter Condition

(See Table 20-3 in

tsck SCK period Master XMEGA C Manual)

tsckw SCK high/low width Master 0.5*SCK

tsckr SCKrise time Master 2.7

tscke SCK fall time Master 2.7

twis MISO setup to SCK Master 10

tvin MISO hold after SCK Master 10

tvos MOSI setup SCK Master 0.5*SCK

tmon MOSI hold after SCK Master 1

tssck Slave SCK period Slave 4*t Clkpgr
tssckw | SCK high/low width Slave 2*t Clkpgr e
tssckr | SCKrise time Slave 1600
tssckr ~ SCKfall time Slave 1600

tsis MOSI setup to SCK Slave 3

tsin MOSI hold after SCK Slave t Clkpgr

tsss  SS setup to SCK Slave 21

tssy  SS hold after SCK Slave 20

tsos MISO setup SCK Slave 8

tson MISO hold after SCK Slave 13

tsoss MISO setup after SS low Slave 1

tsosy  MISO hold after SS high Slave 8

33.2.15 Two-Wire Interface Characteristics

Table 33-58 describes the requirements for devices connected to the Two-Wire Interface Bus. The Atmel AVR XMEGA
Two-Wire Interface meets or exceeds these requirements under the noted conditions. Timing symbols refer to Figure 33-
14.

Figure 33-14.Two-wire Interface Bus Timing

t

SCL

SDA /

tsu:sTo
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http://www.atmel.com/Images/Atmel-8465-8-and-16-bit-AVR-Microcontrollers-XMEGA-C_Manual.pdf

Symbol = Parameter Condition

Parasitic capacitance
Cxras XTAL1 pin 2

Parasitic capacitance
Cxtaz XTAL2 pin e PF

Parasitic capacitance
ClLoap load 3.5

Note: 1. Numbers for negative impedance are not tested in production but guaranteed from design and characterization.

33.3.13.8 External 32.768kHz Crystal Oscillator and TOSC Characteristics

Table 33-85. External 32.768kHz Crystal Oscillator and TOSC Characteristics

Symbol @ Parameter Condition
Crystal load capacitance 6.5pF 60
Recommended crystal
ESR/R1  equivalent series Crystal load capacitance 9.0pF 35 kQ
resistance (ESR) )
Crystal load capacitance 12pF 28
Parasitic capacitance
Crosct  TOSC1 pin e
pF
c Parasitic capacitance 35
TOSC2 TOSC2 pin :
fIR;itcg:nmended izl capacitance load matched to crystal specification 3
Note: See Figure 33-18 for definition.

Figure 33-18.TOSC Input Capacitance

||C|_1 l CL2||

TOSC1 Device internal TOSC2

External

——

32.768 kHz crystal

The parasitic capacitance between the TOSC pinsis C 4 + C,, in series as seen from the crystal when oscillating without
external capacitors.

XMEGA C3 [DATASHEET] 118
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33.4.3 Current Consumption

Table 33-91. Current Consumption for Active Mode and Sleep Mode

Atmel

Parameter Condition Typ. Max. | Units
Vee = 1.8V 60
32kHz, Ext. Clk
Vee = 3.0V 140
Ve = 1.8V 245 HA
: 1MHz, Ext. Clk
Active povyerm Vg = 3.0V 550
consumption
Ve = 1.8V 440 700
2MHz, Ext. Clk
0.9 1.5
Ve = 3.0V mA
32MHz, Ext. Clk 9.0 15
Vee = 1.8V 3.0
32kHz, Ext. Clk
Ve = 3.0V 35
Ve = 1.8V 55
Idle power 1MHz, Ext. Clk Ve =30V o pA
consumption® cc=3.
Ve = 1.8V 105 350
2MHz, Ext. Clk
215 650
Ve = 3.0V
32MHz, Ext. Clk 34 8.0 mA
T=25°C 0.1 1.0
T=85°C Vee = 3.0V 3.5 6.0
T =105°C 10.0 15
Power-down power WDT and sampled BOD enabled, 15 20
consumption T=25°C . .
WDT and sampled BOD enabled, _
T=85C Ve = 3.0V 5.8 10
WDT and sampled BOD enabled, 12 20
T=105°C
MA
RTC from ULP clock, WDT and Vg = 1.8V 1.3
sampled BOD enabled, T = 25°C Vg = 3.0V 14
Power-save power RTC from 1.024kHz low power Vec = 1.8V 0.7 2.0
consumption®) 32.768kHz TOSC, T = 25°C Vg = 3.0V 08 20
RTC from low power 32.768kHz ~ Vec = 1.8V 0.9 3.0
TOSC, T=25°C Vee = 3.0V 1.1 3.0
Reset power consumption Current through RESET pin Vee = 3.0V 170

substracted

All Power Reduction Registers set including FPRM and EPRM.
All Power Reduction Registers set without FPRM and EPRM.
Maximum limits are based on characterization, and not tested in production.

XMEGA C3 [DATASHEET]
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33.5.13.5 Internal Phase Locked Loop (PLL) Characteristics

Table 33-139.Internal PLL Characteristics

Symbol @ Parameter Condition Min. Typ. Max. Units
fin Input frequency Output frequency must be within fo 1 0.4 64
Vee=1.6 - 1.8V 20 48 MHz
four  Output frequency'”
V= 2.7 - 3.6V 20 128
Start-up time 25
us
Re-lock time 25
Note: 1. The maximum output frequency vs. supply voltage is linear between 1.8V and 2.7V, and can never be higher than four times the maximum CPU frequency.

33.5.13.6 External Clock Characteristics

Figure 33-31.External Clock Drive Waveform
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\
ViLa

——tecy——
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Table 33-140.External Clock used as System Clock without Prescaling

A

~— tcr

Parameter Condition

Vee=1.6-1.8V 0 12

1tex  Clock Frequency (") MHz
Ve =2.7-3.6V 0 32
Vec=1.6-1.8V 83.3

tex Clock Period
Vee =2.7 - 3.6V 31.5
Vgec=1.6-1.8V 30.0

ten Clock High Time
Vee =2.7-3.6V 12.5
Ve =1.6-1.8V 30.0

toL Clock Low Time ns
Ve =2.7 - 3.6V 12.5
Ve =1.6-1.8V 10

ter Rise Time (for maximum frequency)
Voo =2.7-3.6V 3
Ve =1.6-1.8V 10

ter Fall Time (for maximum frequency)
Vee =2.7-3.6V 3

Atey Change in period from one clock cycle to the next 10 %

Note: 1. The maximum frequency vs. supply voltage is linear between 1.6V and 2.7V, and the same applies for all other parameters with supply voltage conditions.

Atmel
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Figure 34-37. Gain Error vs. Vggp
T =25, V¢ = 3.6V, ADC sample rate = 300ksps

Differential mode

10 Single-ended signed mode

Gain error [mV]

-1
-12
.13 Single-ended unsigned mode

-14

-15

1.0 1.2 1.4 1.6 1.8 2.0 22 24 2.6 2.8 3.0

VREF [V]

Figure 34-38. Gain Error vs. V¢
T = 25°C, Ve = external 1.0V, ADC sample rate = 300ksps

-2

-3
% 4
= Differential mode
5 5
qt) Single-ended signed
c -6 mode
‘®
0] ; Single-ended unsigned mode

-8

-9

1.6 1.8 2.0 2.2 24 26 2.8 3.0 32 3.4 36
VCC [V]
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Figure 34-112. Offset Error vs. V¢
T = 25°C, Vgee = external 1.0V, ADC sample rate = 300ksps
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34.2.4 Analog Comparator Characteristics

Figure 34-113. Analog Comparator Hysteresis vs. V¢

Small hysteresis
19 4
18 1 105°C
85°C
17 1
16 1
E 5 25°C
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1 40°C
12
1
10 T
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Figure 34-243. INL Error vs. Sample Rate
T=25%C, V¢ = 3.6V, Vgger = 3.0V external

0.70

065 Single-ended unsigned mode

0.60

0.55

o
% o050 Differential mode
0
Z 045
0.40
0.35 Single-ended signed mode
0.30
0.25
50 100 150 200 250 300

ADC sample rate [ksps]

Figure 34-244. INL Error vs. Input Code
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Figure 34-351. SDA Hold Time vs. Supply Voltage
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34.5.10 PDI Characteristics

Figure 34-352. Maximum PDI Frequency vs. V¢
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35.3 Atmel ATxmega128C3

35.3.1 RevJ
e AC system status flags are only valid if AC-system is enabled
e Temperature sensor not calibrated

1. AC system status flags are only valid if AC-system is enabled

The status flags for the ac-output are updated even though the AC is not enabled which is invalid. Also, it is not
possible to clear the AC interrupt flags without enabling either of the Analog comparators.

Problem fix/Workaround

Software should clear the AC system flags once, after enabling the AC system before using the AC system status
flags.

2. Temperature sensor not calibrated
Temperature sensor factory calibration not implemented.

Problem fix/Workaround

None.

35.3.2 RevA-I

Not sampled.
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