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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-Bit

16MHz

SPI, UART/USART, USI
Brown-out Detect/Reset, LCD, POR, PWM, WDT
54

64KB (32K x 16)
FLASH

2Kx 8

4K x 8

1.8V ~ 5.5V

A/D 8x10b

Internal

-40°C ~ 85°C (TA)
Surface Mount
64-TQFP

64-TQFP (14x14)
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— Real Time Counter with separate oscillator

— Four PWM channels

— 8-channel, 10-bit ADC

— Programmable Serial USART

— Master/Slave SPI Serial Interface

— Universal Serial Interface with Start Condition Detector

— Programmable Watchdog Timer with Separate On-chip oscillator

— On-chip analog comparator

— Interrupt and Wake-up on pin change
¢ Special microcontroller features

— Power-on reset and programmable Brown-out detection

— Internal calibrated oscillator

— External and internal interrupt sources

— Five sleep modes: Idle, ADC Noise Reduction, Power-save, Power-down, and Standby
* 1/O and packages

— 54/69 programmable I/O lines

— 64/100-lead TQFP, 64-pad QFN/MLF, and 64-pad DRQFN
* Speed Grade:

— ATmega169A/169PA/649A/649P:

+0-16MHz @ 1.8-5.5V

— ATmega3290A/3290PA/6490A/6490P:
«0-20MHz @ 1.8 - 5.5V

* Temperature range:
— -40°C to 85°C industrial
* Ultra-low power consumption (picoPower® devices)
— Active mode:
* 1MHz, 1.8V: 215pA
* 32kHz, 1.8V: 8pA (including oscillator)
* 32kHz, 1.8V: 25pA (including oscillator and LCD)
— Power-down mode:
*0.1pA at 1.8V
— Power-save mode:
* 0.6pA at 1.8V (Including 32kHz RTC)
* 750nA at 1.8V
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2. Overview

The Atmel ATmega169A/169PA/329A/329PA/3290A/3290PA/649A/649P/6490A/6490P is a low-power CMOS 8-bit
microcontroller based on the Atmel®AVR® enhanced RISC architecture. By executing powerful instructions in a single clock
cycle, the ATmega169A/169PA/329A/329PA/3290A/3290PA/649A/649P/6490A/6490P achieves throughputs approaching
1 MIPS per MHz allowing the system designer to optimize power consumption versus processing speed.

2.1 Block diagram

Figure 2-1. Block diagram.
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The AVR core combines a rich instruction set with 32 general purpose working registers. All the 32 registers are
directly connected to the Arithmetic Logic Unit (ALU), allowing two independent registers to be accessed in one
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single instruction executed in one clock cycle. The resulting architecture is more code efficient while achieving
throughputs up to ten times faster than conventional CISC microcontrollers.

The Atmel ATmega169A/169PA/329A/329PA/3290A/3290PA/649A/649P/6490A/6490P provides the following
features: 16K/32K/64K bytes of In-System Programmable Flash with Read-While-Write capabilities, 512/1K/2K
bytes EEPROM, 1K/2K/4K byte SRAM, 54/69 general purpose I/O lines, 32 general purpose working registers, a
JTAG interface for Boundary-scan, On-chip Debugging support and programming, a complete On-chip LCD
controller with internal contrast control, three flexible Timer/Counters with compare modes, internal and external
interrupts, a serial programmable USART, Universal Serial Interface with Start Condition Detector, an 8-channel,
10-bit ADC, a programmable Watchdog Timer with internal Oscillator, an SPI serial port, and five software
selectable power saving modes. The Idle mode stops the CPU while allowing the SRAM, Timer/Counters, SPI port,
and interrupt system to continue functioning. The Power-down mode saves the register contents but freezes the
Oscillator, disabling all other chip functions until the next interrupt or hardware reset. In Power-save mode, the
asynchronous timer and the LCD controller continues to run, allowing the user to maintain a timer base and
operate the LCD display while the rest of the device is sleeping. The ADC Noise Reduction mode stops the CPU
and all I/O modules except asynchronous timer, LCD controller and ADC, to minimize switching noise during ADC
conversions. In Standby mode, the XTAL/resonator Oscillator is running while the rest of the device is sleeping.
This allows very fast start-up combined with low-power consumption.

Atmel offers the QTouch library for embedding capacitive touch buttons, sliders and wheels functionality into 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 easy-to-use QTouch Suite toolchain allows you to explore, develop and debug your
own touch applications.

The device is manufactured using the Atmel high density non-volatile memory technology. The On-chip In-System
re-Programmable (ISP) Flash allows the program memory to be reprogrammed In-System through an SPI serial
interface, by a conventional non-volatile memory programmer, or by an On-chip Boot program running on the AVR
core. The Boot program can use any interface to download the application program in the Application Flash
memory. Software in the Boot Flash section will continue to run while the Application Flash section is updated,
providing true Read-While-Write operation.

By combining an 8-bit RISC CPU with In-System Self-Programmable Flash on a monolithic chip, the
ATmega169A/169PA/329A/329PA/3290A/3290PA/649A/649P/6490A/6490P is a powerful microcontroller that
provides a highly flexible and cost effective solution to many embedded control applications.

The ATmega169A/169PA/329A/329PA/3290A/3290PA/649A/649P/6490A/6490P AVR is supported with a full
suite of program and system development tools including: C Compilers, Macro Assemblers, Program
Debugger/Simulators, In-Circuit Emulators, and Evaluation kits.
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2.2 Comparison between Atmel

ATmega169A/169PA/329A/329PA/649A/649P/3290A/3290PA/6490A/6490P
Table 2-1.  Differences between: ATmega169A/169PA/329A/329PA/649A/649P/3290A/3290PA/6490A/6490P.

ATmega169A 16Kbyte 512Bytes 1Kbyte 4 x 25
ATmega169PA 16Kbyte 512Bytes 1Kbyte 4 x 25
ATmega329A 32Kbyte 1Kbyte 2Kbyte 4 x 25
ATmega329PA 32Kbyte 1Kbyte 2Kbyte 4 x 25
ATmega3290A 32Kbytes 1Kbyte 2Kbyte 4 x40
ATmega3290PA 32Kbyte 1Kbyte 2Kbyte 4 x 40
ATmega649A 64Kbyte 2Kbyte 4Kbyte 4 x25
ATmega649P 64Kbyte 2Kbyte 4Kbyte 4 x 25
ATmega6490A 64Kbyte 2Kbyte 4Kbyte 4 x 40
ATmega6490P 64Kbyte 2Kbyte 4Kbyte 4 x 40
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Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Page
(0xB3) OCR2A Timer/Counter 2 Output Compare Register A 153
(0xB2) TCNT2 Timer/Counter2 153
(0xB1) Reserved - - - - = > - -

(0xBO) TCCR2A FOC2A WGM20 COM2A1 COM2A0 WGM21 CSs22 Cs21 CS20 151
(OXAF) Reserved - - - o o - B -

(OXAE) Reserved - - o - N N N N

(OxAD) Reserved - - - - S = o -

(OxAC) Reserved - o o - B - - _

(OXAB) Reserved - - o - N N N N

(OxAA) Reserved - - - = = = - -

(0xA9) Reserved - - - = = = - -

(0xA8) Reserved - - - - S B - -

(0xA7) Reserved - - - - S = o -

(0xAB) Reserved - - - = = = - -

(0xA5) Reserved - - - - S B - -

(0xA4) Reserved - - - - S = o -

(0xA3) Reserved - - - = = = - -

(0xA2) Reserved - - - - S B - -

(0xA1) Reserved - - - - S = o -

(0xA0) Reserved - - - = = = - -

(Ox9F) Reserved - - - - - = o -

(Ox9E) Reserved - - - - S = o -

(0x9D) Reserved - - - = = = - -

(0x9C) Reserved - - o - N N N N

(0x9B) Reserved - - - - S = o -

(0x9A) Reserved - - - = = = - -

(0x99) Reserved - - o - N N N N

(0x98) Reserved - = - - - - N B

(0x97) Reserved - - - = = = - -

(0x96) Reserved - - o - N N N N

(0x95) Reserved - = - - - - N B

(0x94) Reserved - - - = = = - -

(0x93) Reserved - - o - N N N N

(0x92) Reserved - - - - S = o -

(0x91) Reserved - - - = = = - -

(0x90) Reserved - - o - N N N N

(Ox8F) Reserved - - - - S = o -

(0X8E) Reserved - - - = = = - -

(0x8D) Reserved - - o - N N N N

(0x8C) Reserved - = - - - - N B

(0x8B) OCR1BH Timer/Counter1 Output Compare Register B High 130
(0x8A) OCR1BL Timer/Counter1 Output Compare Register B Low 130
(0x89) OCR1AH Timer/Counter1 Output Compare Register A High 130
(0x88) OCR1AL Timer/Counter1 Output Compare Register A Low 130
(0x87) ICR1H Timer/Counter1 Input Capture Register High 131
(0x86) ICR1L Timer/Counter1 Input Capture Register Low 131
(0x85) TCNT1H Timer/Counter1 High 130
(0x84) TCNT1IL Timer/Counter1 Low 130
(0x83) Reserved - = - - - N N z

(0x82) TCCR1C FOC1A FOC1B - - o - - N 129
(0x81) TCCR1B ICNC1 ICES1 - WGM13 WGM12 CS12 Ccs11 CS10 128
(0x80) TCCR1A COM1A1 COM1A0 COM1B1 COM1B0 - - WGM11 WGM10 126
(Ox7F) DIDR1 - - - - - - AIN1D AINOD 203
(OX7E) DIDRO ADC7D ADC6D ADC5D ADC4D ADC3D ADC2D ADC1D ADCOD 220
(0x7D) Reserved - - - - = = > -

(0x7C) ADMUX REFS1 REFSO0 ADLAR MUX4 MUX3 MUX2 MUX1 MUX0 216
(0x7B) ADCSRB - ACME - - - ADTS2 ADTS1 ADTS0 202/219
(0x7A) ADCSRA ADEN ADSC ADATE ADIF ADIE ADPS2 ADPS1 ADPS0O 218
(0x79) ADCH ADC Data Register High 219
(0x78) ADCL ADC Data Register Low 219
(0x77) Reserved - - - - = = > -

(0x76) Reserved - - - = = = - -

(0x75) Reserved - - - o o - B -

(0x74) Reserved - - - = = = - -

(0x73) PCMSK3 - PCINT30 PCINT29 PCINT28 PCINT27 PCINT26 PCINT25 PCINT24 64
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Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Page
0x11 (0x31) | PORTF PORTF7 PORTF6 PORTF5 PORTF4 PORTF3 PORTF2 PORTF1 PORTFO 92
0x10 (0x30) | DDRF DDF7 DDF6 DDF5 DDF4 DDF3 DDF2 DDF1 DDFO 92
0xOF (0x2F) | PINF PINF7 PINF6 PINF5 PINF4 PINF3 PINF2 PINF1 PINFO 92
OxOE (0x2E) PORTE PORTE7 PORTE6 PORTES PORTE4 PORTE3 PORTE2 PORTE1 PORTEO 91
0x0D (0x2D) | DDRE DDE7 DDE6 DDE5 DDE4 DDE3 DDE2 DDE1 DDEO 92
0x0C (0x2C) PINE PINE7 PINE6 PINES PINE4 PINE3 PINE2 PINE1 PINEO 92
0x0B (0x2B) PORTD PORTD7 PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1 PORTDO 91
0xOA (Ox2A) | DDRD DDD7 DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO 91
0x09 (0x29) PIND PIND7 PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO 91
0x08 (0x28) PORTC PORTC7 PORTC6 PORTC5 PORTC4 PORTC3 PORTC2 PORTC1 PORTCO 91
0x07 (0x27) DDRC DDC7 DDC6 DDC5 DDC4 DDC3 DDC2 DDC1 DDCO 91
0x06 (0x26) PINC PINC7 PINC6 PINC5 PINC4 PINC3 PINC2 PINC1 PINCO 91
0x05 (0x25) PORTB PORTB7 PORTB6 PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO 90
0x04 (0x24) DDRB DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 DDBO 90
0x03 (0x23) PINB PINB7 PINB6 PINBS PINB4 PINB3 PINB2 PINB1 PINBO 91
0x02 (0x22) PORTA PORTA7 PORTA6 PORTA5 PORTA4 PORTA3 PORTA2 PORTA1 PORTAO 90
0x01 (0x21) DDRA DDA7 DDA6 DDA5 DDA4 DDA3 DDA2 DDA1 DDAO 90
0x00 (0x20) PINA PINA7 PINA6 PINAS PINA4 PINA3 PINA2 PINA1 PINAO 90
Notes: 1. For compatibility with future devices, reserved bits should be written to zero if accessed. Reserved I/O memory addresses
should never be written.
2. 1/0 Registers within the address range 0x00 - 0x1F are directly bit-accessible using the SBI and CBI instructions. In these
registers, the value of single bits can be checked by using the SBIS and SBIC instructions.
3. Some of the Status Flags are cleared by writing a logical one to them. Note that, unlike most other AVRs, the CBI and SBI
instructions will only operate on the specified bit, and can therefore be used on registers containing such Status Flags. The
CBI and SBI instructions work with registers 0x00 to 0x1F only.
4. When using the 1/O specific commands IN and OUT, the I/0O addresses 0x00 - Ox3F must be used. When addressing I/O

Atmel

Registers as data space using LD and ST instructions, 0x20 must be added to these addresses. The Atmel
ATmega169A/169PA/329A/329PA/3290A/3290PA/649A/649P/6490A/6490P is a complex microcontroller with more
peripheral units than can be supported within the 64 location reserved in Opcode for the IN and OUT instructions. For the
Extended 1/O space from 0x60 - OxFF in SRAM, only the ST/STS/STD and LD/LDS/LDD instructions can be used.
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Mnemonics | Operands | Description | Operation | Flags | #Clocks

MCU CONTROL INSTRUCTIONS

NOP No Operation None 1

SLEEP Sleep (see specific descr. for Sleep function) None 1

WDR Watchdog Reset (see specific descr. for WDR/timer) None 1

BREAK Break For On-chip Debug Only None N/A
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9. Ordering information
9.1 Atmel ATmega169A

Speed [MHz] @ Power supply Ordering code ? Package type (" Operational range
ATmega169A-AU 64A
ATmega169A-AUR @ 64A
ATmega169A-MU 64M1 Industrial
ATmega169A-MUR 4 64M1 (-40°C to 85°C)
ATmega169A-MCH 64MC

16 1.8-5.5V ATmega169A-MCHR ) 64MC

ATmega169A-AN 64A Extended
ATmega169A-ANR ) 64A (-40°C to 105°C)
ATmega169A-MN 64M1
ATmega169A-MNR @ 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, complies to the European Directive for Restriction of Hazardous Substances (RoHS directive). Also
Halide free and fully Green.

3. For Speed vs. V¢, see Figure 29-1 on page 330.
4. Tape & Reel.

Package type
64-lead, thin (1.0mm) plastic Gull Wing Quad Flat Package (TQFP)

64-pad, 9 x 9 x 1.0mm body, lead pitch 0.50mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)

64-lead (2-row Staggered), 7 x 7 x 1.0mm body, 4.0 x 4.0 mm Exposed Pad, Quad Flat No-Lead Package (QFN)
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9.2 Atmel ATmeg_ja169PA

Speed [MHz] © Power supply Ordering code @ Package type(") Operational range
ATmega169PA-AU 64A
ATmega169PA-AUR® 64A
ATmega169PA-MU 64M1 Industrial
ATmega169PA-MUR® 64M1 (-40°C to 85°C)
ATmega169PA-MCH 64MC

16 1.8-5.5V ATmega169PA-MCHR® 64MC
ATmega169PA-AN 64A
ATmega169PA-ANR®) 64A Extended
ATmega169PA-MN 64M1 (-40°C to 105°C)®
ATmega169PA-MNR® 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.

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

For Speed vs. V., see Figure 29-1 on page 330.
Tape & Reel.
See characterization specification at 105°C.

Package type

64-lead, thin (1.0mm) plastic Gull Wing Quad Flat Package (TQFP)

64-pad, 9 x 9 x 1.0mm body, lead pitch 0.50mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)

64-lead (2-row Staggered), 7 x 7 x 1.0mm body, 4.0 x 4.0mm Exposed Pad, Quad Flat No-Lead Package (QFN)

Atmel
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9.6 Atmel ATmega3290PA

Speed [MHz] © Power supply Ordering code @ Package type (" Operational range
ATmega3290PA-AU 100A Industrial
ATmega3290PA-AUR®) 100A (-40°C to 85°C)
20 1.8-5.5V :
ATmega3290PA-AN 100A Industrial
ATmega3290PA-ANR® 100A (-40°C to 105°C)®)

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 complies to the European Directive for Restriction of Hazardous Substances (RoHS directive). Also
Halide free and fully Green.

3. For Speed vs. V¢ see Figure 29-2 on page 330.
Tape & Reel.
5. See characterization specification at 105°C.

»>

Package type
100-lead, 14 x 14 x 1.0mm, 0.5mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)
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9.8 Atmel ATmega649P

Speed [MHz] © Power supply Ordering code @ Package type (" Operational range
ATmega649P-AU 64A
16 18-55V ATmega649P-AUR ) 64A Industrial
’ ) ATmega649P-MU 64M1 (-40°C to 85°C)
ATmega649P-MUR @) 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 complies to the European Directive for Restriction of Hazardous Substances (RoHS directive). Also
Halide free and fully Green.

3. For Speed vs. V¢ see Figure 29-1 on page 330.
4. Tape & Reel.

Package type
64-lead, 14 x 14 x 1.0mm, Thin Profile Plastic Quad Flat Package (TQFP)
64-pad, 9 x 9 x 1.0mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)
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9.10 Atmel ATmeg_ja6490P

Speed [MHz] © Power supply Ordering code @ Package type (" Operational range
20 18-55V ATmega6490P-AU 100A Industrial
R ATmegab490P-AUR “ 100A (-40°C to 85°C)

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 complies to the European Directive for Restriction of Hazardous Substances (RoHS directive). Also
Halide free and fully Green.

3. For Speed vs. V¢ see Figure 29-2 on page 330.

4. Tape & Reel.

Package Type

100-lead, 14 x 14 x 1.0mm, 0.5mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)
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10. Packaging Information
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COMMON DIMENSIONS
(Unit of measure = mm)
SYMBOL MIN NOM MAX NOTE
A - - 1.20
Al 0.05 - 0.15
A2 0.95 1.00 1.05
D 15.75 16.00 16.25
D1 13.90 14.00 14.10 Note 2
E 15.75 16.00 16.25
Notes:
1.This package conforms to JEDEC reference MS-026, Variation AEB. El 13.90 14.00 1410 | Note2
2. Dimensions D1 and E1 do not include mold protrusion. Allowable B 0.30- 0.45
protrusion is 0.25mm per side. Dimensions D1 and E1 are maximum
. . . . . . . C 0.09 - 0.20
plastic body size dimensions including mold mismatch.
3. Lead coplanarity is 0.10mm maximum. L 0.45 - 0.75
e 0.80TYP
2010-10-20
TITLE DRAWING NO. REV.
Atmel gziiif?gd;a{g\/ay 64A, 64-lead, 14 x 14mm Body Size, 1.0mm Body Thickness, 64A c
! 0.8mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)
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10.2 64M1
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T —CImoonoonnoons | e T oa o
D2 5.20 5.40 5.60
Pin #1
Notch E 8.90 9.00 9.10
(0.20 R)
E2 5.20 5.40 5.60
BOTTOM VIEW e 0.50 BSC
0.35 0.40 0.45
Notes: K 125 | 140 | 155
1. JEDEC Standard MO-220, (SAW Singulation) Fig. 1, VMMD.
2. Dimension and tolerance conform to ASMEY14.5M-1994.
2010-10-19
TITLE DRAWING NO. |REV.
AtmeL 2325 Orchard Parkway 64M1, 64-pad, 9 x 9 x 1.0 mm Body, Lead Pitch 0.50 mm, 64M1 H
San Jose, CA 95131 :
5.40 mm Exposed Pad, Micro Lead Frame Package (MLF)
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10.3 64MC
C
A r
Q,
\—Pin 11D
[o] - + - - SIDE VIEW
[aly]
Y
< [€]
=1 A->
TOP VIEW
eT/2 el le-L
Alz:l r_ | A34->|
0000 w[EUé]U 0 U
@ COMMON DIMENSIONS
s U U U U U A1 (Unit of Measure = mm)
Y BZZ[ ) 7 B1 _t
) (& SYMBOL MIN NOM MAX NOTE
D Ja T
) R0.20 - Cl b A 0.80 0.90 1.00
L O A - Al 0.00 002 | 005
[b2] - i + -& - 0.18 0.23 0.28
D) ca 0.20 REF
— D a ejer 6.90 7.00 7.10
- = D2 3.95 400 | 405
816 J B7 _t . . A
A18[0) aloooloon - X E 6.90 7.00 7.10
575 5 (0.18) REF E2 3.95 4,00 405
000000000 T T e |
J L e K L > L(o.n REF eR - 0.65 -
BOTTOM VIEW K 0-20 - - | (RED
L 0.35 0.40 0.45
Note: 1.The terminal #1 ID is a Laser-marked Feature. y 0.00 _ 0.075
10/3/07
TITLE GPC DRAWING NO. REV.
Atmel Package Drawing Contact: 64MC, 64QFN (2-Row Staggered),
packagedrawings@atmel.com | 7 x 7 x 1.00 mm Body, 4.0 x 4.0 mm Exposed Pad, ZXC 64MC A
Quad Flat No Lead Package
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10.4 100A

IOOTAATanmanTanmanmaaman
PIN1 | q =)
= =K
— PIN 1 IDENTIFIER = l
= = Ef
e i — =
TooooToooooroornormoo
D1
D
Cj 0°~7° ) . V V
4 | AN
- ‘ ‘ A1— A2 LA
— | et — L
COMMON DIMENSIONS
(Unit of Measure = mm)
SYMBOL| MIN NOM MAX NOTE
A - - 1.20
Al 0.05 - 0.15
A2 0.95 1.00 1.05
D 15.75 16.00 16.25
D1 13.90 14.00 14.10 | Note 2
E 15.75 16.00 16.25
Notes:
1. This package conforms to JEDEC reference MS-026, Variation AED. E1 13.90 14.00 14.10 | Note 2
2. Dimensions D1 and E1 do not include mold protrusion. Allowable B 0.17 — 0.27
protrusion is 0.25mm per side. Dimensions D1 and E1 are maximum c 0.09 0.20
plastic body size dimensions including mold mismatch. . — .
3. Lead coplanarity is 0.08mm maximum. L 0.45 - 0.75
e 0.50 TYP
2014-02-05
TITLE DRAWING NO.| REV.
AtmeL Package D"a"‘_’“‘g Contact: 100A, 100-lead, 14 x 14mm Body Size, 1.0mm Body Thickness, 100
packagedrawings@atmel.com | o 5mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP) A E
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11. Errata

1.1 Atmel ATmega169A

No known errata

11.2 Atmel ATmega169A/169PA Rev. A to F

Not sampled.

11.3 Atmel ATmega169PA Rev. G

No known errata.

11.4 Atmel ATmega329A/329PA rev. A

* Interrupts may be lost when writing the timer registers in the asynchronous timer
* Using BOD disable will make the chip reset

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 writ-
ing to the asynchronous Timer Control Register (TCCRXx), asynchronous Timer Counter Register (TCNTx), or
asynchronous Output Compare Register (OCRX).

2. Using BOD disable will make the chip reset
If the part enters sleep with the BOD turned off with the BOD disable option
enabled, a BOD reset will be generated at wakeup and the chip will reset.

Problem Fix/Workaround
Do not use BOD disable

11.5 Atmel ATmega329A/329PA rev. B

* 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 writ-
ing to the asynchronous Timer Control Register (TCCRXx), asynchronous Timer Counter Register (TCNTX), or
asynchronous Output Compare Register (OCRX).
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11.9 Atmel ATmega3290A/3290PA 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 writ-
ing to the asynchronous Timer Control Register (TCCRXx), asynchronous Timer Counter Register (TCNTx), or
asynchronous Output Compare Register (OCRX).

11.10 Atmel ATmega649A/649P/ATmega6490A/6490P

No known errata.
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12.5 Rev. 8284B - 03/11

1. Updated the datasheet according to the Atmel new Brand Style Guide.
2. Updated all "Ordering information” on page 20.
3. Updated "Packaging Information” on page 30.

12.6 Rev. 8284A -10/10

1. Initial revision
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