Microchip Technology - ATXMEGA64C3-AN Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

AVR

8/16-Bit

32MHz

12C, IrDA, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, POR, PWM, WDT
50

64KB (32K x 16)

FLASH

2K'x 8

4K x 8

1.6V ~ 3.6V

A/D 16x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

64-TQFP

64-TQFP (14x14)

https://www.e-xfl.com/product-detail/microchip-technology/atxmega64c3-an

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/atxmega64c3-an-4409710
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

14.3.4 Bus-keeper

The bus-keeper’'s weak output produces the same logical level as the last output level. It acts as a pull-up if the last level
was ‘1’, and pull-down if the last level was ‘0’

Figure 14-4. 1/0 Configuration - Totem-pole with Bus-keeper
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Figure 14-5. Output Configuration - Wired-OR with Optional Pull-down
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15. TCO0/1 - 16-bit Timer/Counter Type 0 and 1

15.1 Features

e Five 16-bit timer/counters

e Four timer/counters of type 0

e One timer/counter of type 1

e Split-mode enabling two 8-bit timer/counter from each timer/counter type 0
e 32-bit timer/counter support by cascading two timer/counters

Up to four compare or capture (CC) channels
e Four CC channels for timer/counters of type 0
e Two CC channels for timer/counters of type 1
e Double buffered timer period setting
Double buffered capture or compare channels

e Waveform generation:
e Frequency generation
e Single-slope pulse width modulation
e Dual-slope pulse width modulation
e Input capture:
e Input capture with noise cancelling
e Frequency capture
e Pulse width capture
e 32-bit input capture
e Timer overflow and error interrupts/events
One compare match or input capture interrupt/event per CC channel

e Can be used with event system for:
e Quadrature decoding
e Count and direction control
e Capture
e High-resolution extension
e |Increases frequency and waveform resolution by 4x (2-bit) or 8x (3-bit)
e Advanced waveform extension:
e Low- and high-side output with programmable dead-time insertion (DTI)
Event controlled fault protection for safe disabling of drivers

15.2 Overview

Atmel AVR XMEGA C3 devices have a set of five flexible 16-bit timer/counters (TC). Their capabilities include accurate
program execution timing, frequency and waveform generation, and input capture with time and frequency measurement
of digital signals. Two timer/counters can be cascaded to create a 32-bit timer/counter with optional 32-bit capture.

A timer/counter consists of a base counter and a set of compare or capture (CC) channels. The base counter can be
used to count clock cycles or events. It has direction control and period setting that can be used for timing. The CC
channels can be used together with the base counter to do compare match control, frequency generation, and pulse
width waveform modulation, as well as various input capture operations. A timer/counter can be configured for either
capture or compare functions, but cannot perform both at the same time.

A timer/counter can be clocked and timed from the peripheral clock with optional prescaling or from the event system.
The event system can also be used for direction control and capture trigger or to synchronize operations.

There are two differences between timer/counter type 0 and type 1. Timer/counter 0 has four CC channels, and
timer/counter 1 has two CC channels. All information related to CC channels 3 and 4 is valid only for timer/counter 0.
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Figure 27-1. Analog Comparator Overview
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The window function is realized by connecting the external inputs of the two analog comparators in a pair as shown in
Figure 27-2.

Figure 27-2. Analog Comparator Window Function
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Parameter Condition

Parasitic capacitance
Cxas XTAL1 pin e

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.

33.1.13.8 External 32.768kHz Crystal Oscillator and TOSC Characteristics

Table 33-27. 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 B
pF
c Parasitic capacitance 35
TOSC2 TOSC2 pin :
fIR;itcg:nmended izl capacitance load matched to crystal specification 3
Note: See Figure 33-4 for definition.

Figure 33-4. TOSC Input Capacitance

||C|_1 l CL2||

TOSC1 Device internal TOSC?2

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.
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33.2.5 1/0 Pin Characteristics

The 1/0O pins complies with the JEDEC LVTTL and LVCMOS specification and the high- and low-level input and output
voltage limits reflect or exceed this specification.

Table 33-36. 1/O Pin Characteristics

Parameter Condition
low 1/ . .
| H 2 I/O pin source/sink current -15 15 mA
oL
Ve =2.4-3.6V 0.7*Vce Vect0.5
Viu High level input voltage
Vee = 1.6-2.4V 0.8*Vee Vect0.5
Vee =24 -36V 0.5 0.3*Vee
Vi Low level input voltage
Voo =1.6-2.4V 0.5 0.2*Vee
Ve = 3.3V lop = -4mMA 26 2.9
\Y
Vou High level output voltage Ve = 3.0V lon = -3mMA 2.1 2.6
Ve = 1.8V low = -TmA 1.4 1.6
Ve = 3.3V loL = 8MA 0.4 0.76
VoL Low level output voltage Ve = 3.0V loL = 5mA 0.3 0.64
Vee = 1.8V lo, = 3mA 0.2 0.46
IN Input leakage current I/O pin T=25°C <0.01 1.0 A
Rp Pull/Bus keeper resistor 25 kQ
Notes: 1. The sum of all |y for PORTA and PORTB must not exceed 100mA.
The sum of all I, for PORTC, PORTD, and PORTE must for each port not exceed 200mA.
The sum of all |y for pins PF[0-5] on PORTF must not exceed 200mA.
The sum of all I, for pins PF[6-7] on PORTF, PORTR, and PDI must not exceed 100mA.
2. The sum of all I, for PORTA and PORTB must not exceed 100mA.
The sum of all I, for PORTC, PORTD, and PORTE must for each port not exceed 200mA.
The sum of all I, for pins PF[0-5] on PORTF must not exceed 200mA.
The sum of all I, for pins PF[6-7] on PORTF, PORTR, and PDI must not exceed 100mA.
XMEGA C3 [DATASHEET] 89
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Symbol = Parameter Condition
0.4MHz resonator,
CL=100pF 44k
XOSCPWR=0,
FRQRANGE=0 1MHz crystal, CL=20pF 67k
2MHz crystal, CL=20pF 67k
2MHz crystal 82k
XOSCPWR=0,
FRQRANGE=1, @ 8MHz crystal 1500
CL=20pF
9MHz crystal 1500
8MHz crystal 2700
XOSCPWR=0,
FRQRANGE=2,  9MHz crystal 2700
CL=20pF
12MHz crystal 1000
9MHz crystal 3600
XOSCPWR=0,
o ) FRQRANGE=3, 12MHz crystal 1300
Rq Negative impedance CL=20pF Q
16MHz crystal 590
9MHz crystal 390
XOSCPWR=1,
FRQRANGE=0, 12MHz crystal 50
CL=20pF
16MHz crystal 10
9MHz crystal 1500
XOSCPWR=1,
FRQRANGE=1, 12MHz crystal 650
CL=20pF
16MHz crystal 270
XOSCPWR=1, 12MHz crystal 1000
FRQRANGE=2,
CL=20pF 16MHz crystal 440
XOSCPWR=1, 12MHz crystal 1300
FRQRANGE=3,
CL=20pF 16MHz crystal 590
SF = safety min
S factor (RoJSF €
XOSCPWR=0, 0.4MHz resonator, 10
FRQRANGE=0 CL=100pF ’
XOSCPWR=0, _
FRQRANGE=1 2MHz crystal, CL=20pF 2.6
. XOSCPWR=0, _
Start-up time FRQRANGE=2 8MHz crystal, CL=20pF 0.8 ms
XOSCPWR=0, _
FRQRANGE=3 12MHz crystal, CL=20pF 1.0
XOSCPWR=1, _
FRQRANGE=3 16MHz crystal, CL=20pF 1.4
XMEGA C3 [DATASHEET 117
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33.5.6 ADC Characteristics

Table 33-124. Power Supply, Reference, and Input Range

Symbol @ Parameter Condition Min Typ. Max. Units
AVic Analog supply voltage Vee- 0.3 Vet 0.3
VRer Reference voltage 1 AVc- 0.6 Y
Rin Input resistance Switched 4.5 kQ
Ci, Input capacitance Switched 5 pF
RaRer Reference input resistance (leakage only) >10 MQ
Carer | Reference input capacitance = Static load 7 pF
Input range 0 VRer
Vin Conversion range Differential mode, Vinp - Vinn -Vrer VRer \Y
Conversion range Single ended unsigned mode, Vinp -AV VR5er-AV
AV Fixed offset voltage 200 Isb

Table 33-125.Clock and Timing

Symbol @ Parameter

Condition

Maximum is 1/4 of peripheral clock frequency 100 1800
Clkapc ~ ADC Clock frequency kHz
Measuring internal signals 100 125
fokane |~ Sample rate 16 300
Current limitation (CURRLIMIT) off 16 300
CURRLIMIT = LOW 16 250 ksps
fanc Sample rate
CURRLIMIT = MEDIUM 16 150
CURRLIMIT = HIGH 16 50
N Configurable in steps of 1/2 Clkapc cycles up
Sampling time 0 32 Clkype Cycles 0.28 320 us
L (RES+2)/2+1+ GAIN
Conversion time (latency) | peq’Resolution) = 8 or 12, GAIN=0 to 3 R e
Start-up time ADC clock cycles 12 24 cycles
ADC settling time After changing reference or input mode 7 7
XMEGA C3 [DATASHEET] 147
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Table 33-126.Accuracy Characteristics

Symbol Parameter Condition
Differential 8 12 12
RES Resolution 12-bit resolution Single ended signed 7 11 11 Bits
Single ended unsigned 8 12 12
16ksps, Vger = 3V 0.5 1
16ksps, all Vrer 0.8 2
Differential mode
300ksps, Vggr = 3V 0.6 1
INL) Integral non-linearity
300ksps, all Vgee 1 2
Single ended 16ksps, Vger = 3.0V 0.5 1
igned mod
unsigned mode 16ksps, all Vger 1.3 2 "
S
16ksps, Vger = 3V 0.3 1
16ksps, all Vrer 0.5 1
Differential mode
300ksps, Vggr = 3V 0.3 1
DNL™ Differential non-linearity
300ksps, all Vgee 0.5 1
Single ended 16ksps, Vger = 3.0V 0.6 1
unsigned mode 16ksps, all Veer 0.6 1
300ksps, Vggr=3V -7 mV
Offset error Differential mode = Temperature drift, Vgge=3V 0.01 mV/K
Operating voltage drift 0.16 mV/V
External reference -5
AVcc/1.6 -5
mV
AVc/2.0 -6
Gain error Differential mode
Bandgap +10
Temperature drift 0.02 mV/K
Operating voltage drift 2 mV/V
External reference -8
AVcc/1.6 -8
mV
. Single ended AVccf2.0 -8
Gain error X
unsigned mode Bandgap +10
Temperature drift 0.03 mV/K
Operating voltage drift 2 mV/V
Notes: 1. Maximum numbers are based on characterisation and not tested in production, and valid for 5% to 95% input voltage range.
2. Unless otherwise noted all linearity, offset and gain error numbers are valid under the condition that external Vggr is used.
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Figure 34-17. Power-down Mode Supply Current vs. Temperature

All functions disabled
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Figure 34-18. Power-down Mode Supply Current vs. Temperature

Watchdog and sampled BOD enabled and running from internal ULP oscillator
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34.2.9 Two-Wire Interface Characteristics

Figure 34-140. SDA Hold Time vs. Temperature
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Figure 34-141. SDA Hold Time vs. Supply Voltage
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Figure 34-147. Active Mode Supply Current vs. V¢
fsys = 2MHz internal oscillator
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Figure 34-148. Active Mode Supply Current vs. V¢

fsys = 32MHz internal oscillator prescaled to 8MIHz
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Internal 1.0V Reference Characteristics

3445

Figure 34-257. ADC Internal 1.0V Reference vs. Temperature
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34.4.6 BOD Characteristics

Figure 34-258. BOD Thresholds vs. Temperature
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Figure 34-273. 32MHz Internal Oscillator CALA Calibration Step Size
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Figure 34-274. 32MHz Internal Oscillator CALA Calibration Step Size
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Figure 34-293. Idle Mode Supply Current vs. V¢
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Figure 34-294. Idle Mode Supply Current vs. V¢
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Figure 34-321. Gain Error vs. Temperature
Ve = 3.0V, Ve = external 2.0V
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Figure 34-322. Offset Error vs. V¢
T = 25°C, Ve = external 1.0V, ADC sample rate = 300ksps
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35. Errata

35.1 Atmel ATxmega256C3

35.11 Revl
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.

35.1.2 RevA-H

Not sampled.
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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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