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be configured as an output pin. The port pins are tri-stated when reset condition becomes active,
even if no clocks are running.

If PORTxn is written logic one when the pin is configured as an output pin, the port pin is driven
high (one). If PORTxn is written logic zero when the pin is configured as an output pin, the port
pin is driven low (zero).

14.2.2 Toggling the Pin

Writing a logic one to PINxn toggles the value of PORTxn, independent on the value of DDRxn.
Note that the SBI instruction can be used to toggle one single bit in a port.

14.2.3 Switching Between Input and Output

When switching between tri-state ({DDxn, PORTxn} = 0b00) and output high ({DDxn, PORTxn}
= 0bl1l), an intermediate state with either pull-up enabled {DDxn, PORTxn} = 0b01) or output
low ({DDxn, PORTxn} = 0b10) must occur. Normally, the pull-up enabled state is fully accept-
able, as a high-impedant environment will not notice the difference between a strong high driver
and a pull-up. If this is not the case, the PUD bit in the MCUCR Register can be set to disable all
pull-ups in all ports.

Switching between input with pull-up and output low generates the same problem. The user
must use either the tri-state ({DDxn, PORTxn} = 0b00) or the output high state ({DDxn, PORTxn}
= 0b11) as an intermediate step.

Table 14-1 summarizes the control signals for the pin value.

Table 14-1.  Port Pin Configurations

DDxn PORTxn (in I\/FI)CL:JLIJDCR) I/O Pull-up  Comment
0 0 X Input No Tri-state (Hi-Z)
Pxn will source current if ext. pulled
0 1 0 Input Yes low.
0 1 1 Input No Tri-state (Hi-Z)

14.2.4 Reading the Pin Value

Independent of the setting of Data Direction bit DDxn, the port pin can be read through the
PINxn Register bit. As shown in Figure 14-2, the PINxn Register bit and the preceding latch con-
stitute a synchronizer. This is needed to avoid metastability if the physical pin changes value
near the edge of the internal clock, but it also introduces a delay. Figure 14-3 shows a timing dia-
gram of the synchronization when reading an externally applied pin value. The maximum and
minimum propagation delays are denoted tpg nax and tyg min respectively.
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15.7.1 Normal Mode

15.7.2

2570N-AVR-05/11

The simplest mode of operation is the Normal mode (WGMO01:0 = 0). In this mode the counting
direction is always up (incrementing), and no counter clear is performed. The counter simply
overruns when it passes its maximum 8-bit value (TOP = 0xFF) and then restarts from the bot-
tom (0x00). In normal operation the Timer/Counter Overflow Flag (TOVO) will be set in the same
timer clock cycle as the TCNTO becomes zero. The TOVO Flag in this case behaves like a ninth
bit, except that it is only set, not cleared. However, combined with the timer overflow interrupt
that automatically clears the TOVO Flag, the timer resolution can be increased by software.
There are no special cases to consider in the Normal mode, a new counter value can be written
anytime.

The Output Compare unit can be used to generate interrupts at some given time. Using the Out-
put Compare to generate waveforms in Normal mode is not recommended, since this will
occupy too much of the CPU time.

Clear Timer on Compare Match (CTC) Mode

In Clear Timer on Compare or CTC mode (WGMO01:0 = 2), the OCROA Register is used to
manipulate the counter resolution. In CTC mode the counter is cleared to zero when the counter
value (TCNTO) matches the OCROA. The OCROA defines the top value for the counter, hence
also its resolution. This mode allows greater control of the compare match output frequency. It
also simplifies the operation of counting external events.

The timing diagram for the CTC mode is shown in Figure 15-5. The counter value (TCNTO)
increases until a compare match occurs between TCNTO and OCROA, and then counter
(TCNTO) is cleared.

Figure 15-5. CTC Mode, Timing Diagram
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An interrupt can be generated each time the counter value reaches the TOP value by using the
OCFOA Flag. If the interrupt is enabled, the interrupt handler routine can be used for updating
the TOP value. However, changing TOP to a value close to BOTTOM when the counter is run-
ning with none or a low prescaler value must be done with care since the CTC mode does not
have the double buffering feature. If the new value written to OCROA is lower than the current
value of TCNTO, the counter will miss the compare match. The counter will then have to count to
its maximum value (OxFF) and wrap around starting at 0x00 before the compare match can
occur.

For generating a waveform output in CTC mode, the OCOA output can be set to toggle its logical
level on each compare match by setting the Compare Output mode bits to toggle mode
(COMOA1:0 = 1). The OCOA value will not be visible on the port pin unless the data direction for
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prevents the occurrence of odd-length, non-symmetrical PWM pulses, thereby making the out-
put glitch-free.

The OCR1x Register access may seem complex, but this is not case. When the double buffering
is enabled, the CPU has access to the OCR1x Buffer Register, and if double buffering is dis-
abled the CPU will access the OCR1x directly. The content of the OCR1x (Buffer or Compare)
Register is only changed by a write operation (the Timer/Counter does not update this register
automatically as the TCNT1 and ICR1 Register). Therefore OCR1x is not read via the high byte
temporary register (TEMP). However, it is a good practice to read the low byte first as when
accessing other 16-bit registers. Writing the OCR1x Registers must be done via the TEMP Reg-
ister since the compare of all 16 bits is done continuously. The high byte (OCR1xH) has to be
written first. When the high byte 1/O location is written by the CPU, the TEMP Register will be
updated by the value written. Then when the low byte (OCR1xL) is written to the lower eight bits,
the high byte will be copied into the upper 8-bits of either the OCR1x buffer or OCR1x Compare
Register in the same system clock cycle.

For more information of how to access the 16-bit registers refer to “Accessing 16-bit Registers”
on page 104.

17.74 Force Output Compare
In non-PWM Waveform Generation modes, the match output of the comparator can be forced by
writing a one to the Force Output Compare (FOC1x) bit. Forcing compare match will not set the
OCF1x Flag or reload/clear the timer, but the OC1x pin will be updated as if a real compare
match had occurred (the COM11:0 bits settings define whether the OC1x pin is set, cleared or
toggled).

17.7.2 Compare Match Blocking by TCNT1 Write
All CPU writes to the TCNT1 Register will block any compare match that occurs in the next timer
clock cycle, even when the timer is stopped. This feature allows OCR1x to be initialized to the
same value as TCNT1 without triggering an interrupt when the Timer/Counter clock is enabled.

17.7.3 Using the Output Compare Unit

Since writing TCNT1 in any mode of operation will block all compare matches for one timer clock
cycle, there are risks involved when changing TCNT1 when using any of the Output Compare
units, independent of whether the Timer/Counter is running or not. If the value written to TCNT1
equals the OCR1x value, the compare match will be missed, resulting in incorrect waveform
generation. Do not write the TCNT1 equal to TOP in PWM modes with variable TOP values. The
compare match for the TOP will be ignored and the counter will continue to OXxFFFF. Similarly,
do not write the TCNT1 value equal to BOTTOM when the counter is counting down.

The setup of the OC1x should be performed before setting the Data Direction Register for the
port pin to output. The easiest way of setting the OC1x value is to use the Force Output Com-
pare (FOC1x) strobe bits in Normal mode. The OC1x Register keeps its value even when
changing between Waveform Generation modes.

Be aware that the COM1x1:0 bits are not double buffered together with the compare value.
Changing the COM1x1:0 bits will take effect immediately.

17.8 Compare Match Output Unit

The Compare Output mode (COM1x1:0) bits have two functions. The Waveform Generator uses
the COM1x1:0 bits for defining the Output Compare (OC1x) state at the next compare match.

AIMEL 112
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18.2.1 Registers

18.2.2 Definitions

The Timer/Counter (TCNTZ2) and Output Compare Register (OCR2A) are 8-bit registers. Inter-
rupt request (shorten as Int.Req.) signals are all visible in the Timer Interrupt Flag Register
(TIFR2). All interrupts are individually masked with the Timer Interrupt Mask Register (TIMSK2).
TIFR2 and TIMSK2 are not shown in the figure.

The Timer/Counter can be clocked internally, via the prescaler, or asynchronously clocked from
the TOSC1/2 pins, as detailed later in this section. The asynchronous operation is controlled by
the Asynchronous Status Register (ASSR). The Clock Select logic block controls which clock
source the Timer/Counter uses to increment (or decrement) its value. The Timer/Counter is inac-
tive when no clock source is selected. The output from the Clock Select logic is referred to as the
timer clock (clkrs).

The double buffered Output Compare Register (OCR2A) is compared with the Timer/Counter
value at all times. The result of the compare can be used by the Waveform Generator to gener-
ate a PWM or variable frequency output on the Output Compare pin (OC2A). See “Output
Compare Unit” on page 132. for details. The compare match event will also set the Compare
Flag (OCF2A) which can be used to generate an Output Compare interrupt request.

Many register and bit references in this document are written in general form. A lower case “n”
replaces the Timer/Counter number, in this case 2. However, when using the register or bit
defines in a program, the precise form must be used, i.e., TCNT2 for accessing Timer/Counter2
counter value and so on.

The definitions in Table 18-1 are also used extensively throughout the section.

Table 18-1. Definitions of Timer/Counter values.

BOTTOM | The counter reaches the BOTTOM when it becomes zero (0x00).

MAX The counter reaches its MAXimum when it becomes OxFF (decimal 255).
TOP The counter reaches the TOP when it becomes equal to the highest
value in the count sequence. The TOP value can be assigned to be the
fixed value OxFF (MAX) or the value stored in the OCR2A Register. The
assignment is dependent on the mode of operation.

18.3 Timer/Counter Clock Sources

18.4 Counter Unit

2570N-AVR-05/11

The Timer/Counter can be clocked by an internal synchronous or an external asynchronous
clock source. The clock source clky, is by default equal to the MCU clock, clk,,o. When the AS2
bit in the ASSR Register is written to logic one, the clock source is taken from the Timer/Counter
Oscillator connected to TOSC1 and TOSC2. For details on asynchronous operation, see “ASSR
— Asynchronous Status Register” on page 145. For details on clock sources and prescaler, see
“Timer/Counter Prescaler” on page 142.

The main part of the 8-bit Timer/Counter is the programmable bi-directional counter unit. Figure
18-2 shows a block diagram of the counter and its surrounding environment.

AIMEL 131
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For Timer/Counter2, the possible prescaled selections are: clky,5/8, clk54/32, clky,5/64,
clkrog/128, clkr,5/256, and clky,g/1024. Additionally, clky,g as well as 0 (stop) may be selected.
Setting the PSR2 bit in GTCCR resets the prescaler. This allows the user to operate with a pre-
dictable prescaler.

18.11 Register Description

18.11.1 TCCR2A - Timer/Counter Control Register A

2570N-AVR-05/11

Bit 7 6 5 4 3 2 1 0
(0xBO) | FOC2A | WGM20 | COM2A1 | COM2A0 | WGM21 Ccs22 cs21 CS20 | TCCR2A
Read/Write w R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

e Bit 7 - FOC2A: Force Output Compare A

The FOC2A bit is only active when the WGM bits specify a non-PWM mode. However, for ensur-
ing compatibility with future devices, this bit must be set to zero when TCCR2A is written when
operating in PWM mode. When writing a logical one to the FOC2A bit, an immediate compare
match is forced on the Waveform Generation unit. The OC2A output is changed according to its
COM2A1:0 bits setting. Note that the FOC2A bit is implemented as a strobe. Therefore it is the
value present in the COM2A1:0 bits that determines the effect of the forced compare.

A FOC2A strobe will not generate any interrupt, nor will it clear the timer in CTC mode using
OCR2A as TOP.

The FOC2A bit is always read as zero.

¢ Bit 6,3 — WGM21:0: Waveform Generation Mode

These bits control the counting sequence of the counter, the source for the maximum (TOP)
counter value, and what type of waveform generation to be used. Modes of operation supported
by the Timer/Counter unit are: Normal mode, Clear Timer on Compare match (CTC) mode, and
two types of Pulse Width Modulation (PWM) modes. See Table 18-2 and “Modes of Operation”
on page 135.

Table 18-2. Waveform Generation Mode Bit Description("

WGM21 | WGM20 | Timer/Counter Mode Update of | TOV2 Flag
Mode | (CTC2) | (PWM2) | of Operation TOP OCR2A at | Seton
0 0 0 Normal OxFF Immediate | MAX
1 0 1 PWM, Phase Correct OxFF TOP BOTTOM
2 1 0 CTC OCR2A | Immediate | MAX
3 1 1 Fast PWM OxFF BOTTOM | MAX

Note: 1. The CTC2 and PWM2 bit definition names are now obsolete. Use the WGM21:0 definitions.
However, the functionality and location of these bits are compatible with previous versions of
the timer.

AIMEL 143
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23. Analog to Digital Converter

23.1

Features

2570N-AVR-05/11

* 10-bit Resolution

¢ 0.5 LSB Integral Non-linearity

¢ + 2 LSB Absolute Accuracy

¢ 13ps - 260us Conversion Time (50kHz to 1MHz ADC clock)

¢ Up to 76.9kSPS at Maximum Resolution (200kHz ADC clock)
¢ Eight Multiplexed Single Ended Input Channels

¢ Optional Left Adjustment for ADC Result Readout

® 0-Vcc ADC Input Voltage Range

¢ Selectable 1.1V ADC Reference Voltage

* Free Running or Single Conversion Mode

¢ ADC Start Conversion by Auto Triggering on Interrupt Sources
¢ Interrupt on ADC Conversion Complete

* Sleep Mode Noise Canceler

The Atmel ATmega325/3250/645/6450 features a 10-bit successive approximation ADC. The
ADC is connected to an 8-channel Analog Multiplexer which allows eight single-ended voltage
inputs constructed from the pins of Port F. The single-ended voltage inputs refer to OV (GND).

The ADC contains a Sample and Hold circuit which ensures that the input voltage to the ADC is
held at a constant level during conversion. A block diagram of the ADC is shown in Figure 23-1.

The ADC has a separate analog supply voltage pin, AVCC. AV must not differ more than +
0.3V from V.. See the paragraph “ADC Noise Canceler” on page 207 on how to connect this

pin.
Internal reference voltages of nominally 1.1V or AVCC are provided On-chip. The voltage refer-
ence may be externally decoupled at the AREF pin by a capacitor for better noise performance.

The Power Reduction ADC bit, PRADC, in “Power Reduction Register” on page 37 must be dis-
abled by writing a logical zero to be able to use the ADC module.

AIMEL 201

®



C ATmega325/3250/645/6450

¢ Bits 2:0 — ADPS2:0: ADC Prescaler Select Bits

These bits determine the division factor between the XTAL frequency and the input clock to the

ADC.
Table 23-5. ADC Prescaler Selections
ADPS2 ADPS1 ADPSO Division Factor
0 0 0 2
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128
23.8.3 ADCL and ADCH - The ADC Data Register
ADLAR =0
Bit 15 14 13 12 1 10 9 8
(0x79) - - - - - - ADC9 | ADCS ADCH
(0x78) ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 ADCO ADCL
7 6 5 4 3 2 1 0
Read/Write R R R R R R R R
R R R R R R R R
Initial Value 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ADLAR =1
Bit 15 14 13 12 1 10 9 8
(0x79) ADC9 | ADC8 | ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 ADCH
(0x78) ADC1 ADCO - - - - - - ADCL
7 6 5 4 3 2 1 0
Read/Write R R R R R R R R
R R R R R R R R
Initial Value 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

When an ADC conversion is complete, the result is found in these two registers. When ADCL is
read, the ADC Data Register is not updated until ADCH is read. Consequently, if the result is left
adjusted and no more than 8-bit precision is required, it is sufficient to read ADCH. Otherwise,

ADCL must be read first, then ADCH.

The ADLAR bit in ADMUX, and the MUXn bits in ADMUX affect the way the result is read from
the registers. If ADLAR is set, the result is left adjusted. If ADLAR is cleared (default), the result
is right adjusted.

2570N-AVR-05/11
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25. IEEE 1149.1 (JTAG) Boundary-scan

25.1 Features

JTAG (IEEE std. 1149.1 compliant) Interface

* Boundary-scan Capabilities According to the JTAG Standard

Full Scan of all Port Functions as well as Analog Circuitry having Off-chip Connections
* Supports the Optional IDCODE Instruction

Additional Public AVR_RESET Instruction to Reset the AVR

25.2 System Overview

The Boundary-scan chain has the capability of driving and observing the logic levels on the digi-
tal I/O pins, as well as the boundary between digital and analog logic for analog circuitry having
off-chip connections. At system level, all ICs having JTAG capabilities are connected serially by
the TDI/TDO signals to form a long Shift Register. An external controller sets up the devices to
drive values at their output pins, and observe the input values received from other devices. The
controller compares the received data with the expected result. In this way, Boundary-scan pro-
vides a mechanism for testing interconnections and integrity of components on Printed Circuits
Boards by using the four TAP signals only.

The four IEEE 1149.1 defined mandatory JTAG instructions IDCODE, BYPASS, SAMPLE/PRE-
LOAD, and EXTEST, as well as the AVR specific public JTAG instruction AVR_RESET can be
used for testing the Printed Circuit Board. Initial scanning of the Data Register path will show the
ID-Code of the device, since IDCODE is the default JTAG instruction. It may be desirable to
have the AVR device in reset during test mode. If not reset, inputs to the device may be deter-
mined by the scan operations, and the internal software may be in an undetermined state when
exiting the test mode. Entering reset, the outputs of any port pin will instantly enter the high
impedance state, making the HIGHZ instruction redundant. If needed, the BYPASS instruction
can be issued to make the shortest possible scan chain through the device. The device can be
set in the reset state either by pulling the external RESET pin low, or issuing the AVR_RESET
instruction with appropriate setting of the Reset Data Register.

The EXTEST instruction is used for sampling external pins and loading output pins with data.
The data from the output latch will be driven out on the pins as soon as the EXTEST instruction
is loaded into the JTAG IR-Register. Therefore, the SAMPLE/PRELOAD should also be used for
setting initial values to the scan ring, to avoid damaging the board when issuing the EXTEST
instruction for the first time. SAMPLE/PRELOAD can also be used for taking a snapshot of the
external pins during normal operation of the part.

The JTAGEN Fuse must be programmed and the JTD bit in the 1/0 Register MCUCR must be
cleared to enable the JTAG Test Access Port.

When using the JTAG interface for Boundary-scan, using a JTAG TCK clock frequency higher
than the internal chip frequency is possible. The chip clock is not required to run.

25.3 Data Registers
The Data Registers relevant for Boundary-scan operations are:

e Bypass Register

¢ Device Identification Register
¢ Reset Register
Boundary-scan Chain

AIMEL 224
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25.6.3 Scanning the Clock Pins
The AVR devices have many clock options selectable by fuses. These are: Internal RC Oscilla-
tor, External Clock, (High Frequency) Crystal Oscillator, Low-frequency Crystal Oscillator, and

Ceramic Resonator.

Figure 25-6 shows how each Oscillator with external connection is supported in the scan chain.
The Enable signal is supported with a general Boundary-scan cell, while the Oscillator/clock out-
put is attached to an observe-only cell. In addition to the main clock, the timer Oscillator is
scanned in the same way. The output from the internal RC Oscillator is not scanned, as this
Oscillator does not have external connections.

Figure 25-6. Boundary-scan Cells for Oscillators and Clock Options
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XTALL/TOSC1

Next To

ShiftbR Cell EXTEST Oscillator Next
I ShiftbR Cell

; | T

ENABLE OUTPUT To System Logic
1
FF1
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r k .

ClockDR

From Digital Logic
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UpdateDR
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Table 25-3 summaries the scan registers for the external clock pin XTAL1, oscillators with
XTAL1/XTAL2 connections as well as 32kHz Timer Oscillator.

2570N-AVR-05/11

Table 25-3.  Scan Signals for the Oscillator@®
Scanned Clock
Line when not
Enable Signal | Scanned Clock Line | Clock Option Used
EXTCLKEN EXTCLK (XTAL1) External Clock 0
OSCON OSCCK External Crystal 1
External Ceramic Resonator
OSC32EN 0SC32CK Low Freq. External Crystal 1
Note: 1. Do not enable more than one clock source as main clock at a time.

2. Scanning an Oscillator output gives unpredictable results as there is a frequency drift between
the internal Oscillator and the JTAG TCK clock. If possible, scanning an external clock is
preferred.

3. The clock configuration is programmed by fuses. As a fuse is not changed run-time, the clock
configuration is considered fixed for a given application. The user is advised to scan the same
clock option as to be used in the final system. The enable signals are supported in the scan
chain because the system logic can disable clock options in sleep modes, thereby disconnect-

ing the Oscillator pins from the scan path if not provided.
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25.6.4 Scanning the Analog Comparator
The relevant Comparator signals regarding Boundary-scan are shown in Figure 25-7. The
Boundary-scan cell from Figure 25-8 is attached to each of these signals. The signals are

described in Table 25-4.

The Comparator need not be used for pure connectivity testing, since all analog inputs are
shared with a digital port pin as well.

Figure 25-7. Analog Comparator
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Figure 25-8. General Boundary-scan cell Used for Signals for Comparator and ADC
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Table 27-2.  Lock Bit Protection Modes"® (Continued)

Memory Lock Bits Protection Type
BLB1 Mode | BLB12 | BLB11

1 1 1 No restrictions for SPM or LPM accessing the Boot Loader
section.

2 1 0 SPM is not allowed to write to the Boot Loader section.
SPM is not allowed to write to the Boot Loader section,
and LPM executing from the Application section is not

3 0 0 allowed to read from the Boot Loader section. If Interrupt
Vectors are placed in the Application section, interrupts
are disabled while executing from the Boot Loader section.
LPM executing from the Application section is not allowed
to read from the Boot Loader section. If Interrupt Vectors

4 0 1 . - S
are placed in the Application section, interrupts are
disabled while executing from the Boot Loader section.

Note: 1. Program the Fuse bits and Boot Lock bits before programming the LB1 and LB2.
2. “1” means unprogrammed, “0” means programmed

27.2 Fuse Bits

The Atmel ATmega325/3250/645/6450 has three Fuse bytes. Table 27-3 - Table 27-5 describe
briefly the functionality of all the fuses and how they are mapped into the Fuse bytes. Note that
the fuses are read as logical zero, “0”, if they are programmed.

Table 27-3. Extended Fuse Byte

Extended Fuse Byte | Bit No | Description Default Value

- 7 - 1

- 6 - 1

- 5 - 1

- 4 - 1

- 5 - 1

BODLEVEL1(® 2 Brown-out Detector trigger level | 1 (unprogrammed)
BODLEVELO®" 1 Brown-out Detector trigger level | 1 (unprogrammed)
RSTDISBL® 0 External Reset Disable 1 (unprogrammed)

Note: 1. See Table 28-5 on page 301 for BODLEVEL Fuse decoding.
2. Port G, PG5 is input only. Pull-up is always on. See “Alternate Functions of Port G” on page

76.

2570N-AVR-05/11
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29.7 Pin Pull-up
Figure 29-15. I/O Pin Pull-up Resistor Current vs. Input Voltage (V¢ = 5V)
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Figure 29-16. I/O Pin Pull-up Resistor Current vs. Input Voltage (V¢ = 2.7V)
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32.3 ATmega645

Speed (MHz)® Power Supply Ordering Code®® Package Type'" Operational Range

ATmega645V-8AU 64A
ATmegab45V-8AUR™ 64A

8 18-5.58V ATmegab45V-8MU 64MH1
ATmega645V-8MUR® 64M1 Industrial
ATmega645-16AU 64A (-40°C to 85°C)
ATmega645-16AUR® 64A

16 27-5.5V ATmega645-16MU 64M1
ATmega645-16MUR® 64M1

Notes: 1. This device can also be supplied in wafer form. Please contact your local Atmel sales office for detailed ordering information
and minimum quantities.

2. Pb-free packaging alternative, complies to the European Directive for Restriction of Hazardous Substances (RoHS direc-
tive). Also Halide free and fully Green.

3. For Speed Grades see Figure 28-1 on page 299 and Figure 28-2 on page 299.

4. Tape & Reel
Package Type
64A 64-lead, 14 x 14 x 1.0mm, Thin Profile Plastic Quad Flat Package (TQFP)
64M1 64-pad, 9 x 9 x 1.0mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)
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34. Errata

34.1

34.1.1

34.1.2

34.1.3

Errata ATmega325

The revision letter in this section refers to the revision of the ATmega325 device.

ATmega325 Rev. C

¢ Interrupts may be lost when writing the timer registers in the asynchronous timer

1.

Interrupts may be lost when writing the timer registers in the asynchronous timer
The interrupt will be lost if a timer register that is synchronous timer clock is written when the
asynchronous Timer/Counter register (TCNTX) is 0x00.

Problem Fix/ Workaround

Always check that the asynchronous Timer/Counter register neither have the value OxFF nor
0x00 before writing to the asynchronous Timer Control Register (TCCRXx), asynchronous
Timer Counter Register (TCNTXx), or asynchronous Output Compare Register (OCRXx).

ATmega325 Rev. B
Not sampled.

ATmega325 Rev. A
¢ Interrupts may be lost when writing the timer registers in the asynchronous timer

1.

Interrupts may be lost when writing the timer registers in the asynchronous timer
The interrupt will be lost if a timer register that is synchronous timer clock is written when the
asynchronous Timer/Counter register (TCNTX) is 0x00.

Problem Fix/ Workaround

Always check that the asynchronous Timer/Counter register neither have the value OxFF nor
0x00 before writing to the asynchronous Timer Control Register (TCCRXx), asynchronous
Timer Counter Register (TCNTXx), or asynchronous Output Compare Register (OCRXx).

34.2 Errata ATmega3250

34.21

34.2.2

The revision letter in this section refers to the revision of the ATmega3250 device.

ATmega3250 Rev. C
¢ Interrupts may be lost when writing the timer registers in the asynchronous timer

1.

Interrupts may be lost when writing the timer registers in the asynchronous timer
The interrupt will be lost if a timer register that is synchronous timer clock is written when the
asynchronous Timer/Counter register (TCNTXx) is 0x00.

Problem Fix/ Workaround

Always check that the asynchronous Timer/Counter register neither have the value OxFF nor
0x00 before writing to the asynchronous Timer Control Register (TCCRXx), asynchronous
Timer Counter Register (TCNTXx), or asynchronous Output Compare Register (OCRXx).

ATmega3250 Rev. B

Not sampled.
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