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Figure 1-2.  Pinout ATmega329/649
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Note:  The large center pad underneath the QFN/MLF packages is made of metal and internally con-
nected to GND. It should be soldered or glued to the board to ensure good mechanical stability. If
the center pad is left unconnected, the package might loosen from the board.
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2. Overview

The ATmega329/3290/649/6490 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC architec-
ture. By executing powerful instructions in a single clock cycle, the ATmega329/3290/649/6490 achieves throughputs
approaching 1 MIPS per MHz allowing the system designer to optimize power consumption versus processing speed.

21 Block Diagram

Figure 2-1.  Block Diagram
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C ATmega329/3290/649/6490

2.2 Comparison between ATmega329, ATmega3290, ATmega649 and ATmega6490

The ATmega329, ATmega3290, ATmega649, and ATmega6490 differs only in memory sizes,
pin count and pinout. Table 2-1 on page 6 summarizes the different configurations for the four
devices.

Table 2-1. Configuration Summary
LCD General Purpose
Device Flash EEPROM RAM Segments | I/O Pins
ATmega329 32Kbytes 1Kbytes 2Kbytes 4 x 25 54
ATmega3290 | 32Kbytes 1K bytes 2Kbytes 4 x40 69
ATmega649 64Kbytes 2Kbytes 4Kbytes 4x25 54
ATmega6490 | 64Kbytes 2Kbytes 4Kbytes 4 x40 69

2.3 Pin Descriptions

231 Vg

2.3.2 GND

The following section describes the 1/0-pin special functions.

Digital supply voltage.

Ground.

2.3.3  Port A (PA7..PAO)

Port A is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port A output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port A pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port A pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port A also serves the functions of various special features of the ATmega329/3290/649/6490
as listed on page 67.

2.3.4  Port B (PB7..PB0)

2552KS-AVR-04/11

Port B is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port B output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port B pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port B has better driving capabilities than the other ports.

Port B also serves the functions of various special features of the ATmega329/3290/649/6490
as listed on page 68.

AIMEL 6

®



C ATmega329/3290/649/6490

235 Port C (PC7..PCO)

Port C is an 8-bit bi-directional 1/0 port with internal pull-up resistors (selected for each bit). The
Port C output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port C pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port C pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port C also serves the functions of special features of the ATmega329/3290/649/6490 as listed
on page 71.

2.3.6  PortD (PD7..PD0)

Port D is an 8-bit bi-directional 1/0 port with internal pull-up resistors (selected for each bit). The
Port D output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port D pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port D pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port D also serves the functions of various special features of the ATmega329/3290/649/6490
as listed on page 73.

2.37  PortE (PE7..PE0)

Port E is an 8-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port E output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port E pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port E pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port E also serves the functions of various special features of the ATmega329/3290/649/6490
as listed on page 75.

2.3.8  Port F (PF7..PF0)

2552KS-AVR-04/11

Port F serves as the analog inputs to the A/D Converter.

Port F also serves as an 8-bit bi-directional I/O port, if the A/D Converter is not used. Port pins
can provide internal pull-up resistors (selected for each bit). The Port F output buffers have sym-
metrical drive characteristics with both high sink and source capability. As inputs, Port F pins
that are externally pulled low will source current if the pull-up resistors are activated. The Port F
pins are tri-stated when a reset condition becomes active, even if the clock is not running. If the
JTAG interface is enabled, the pull-up resistors on pins PF7(TDI), PF5(TMS), and PF4(TCK) will
be activated even if a reset occurs.

Port F also serves the functions of the JTAG interface.

AIMEL 7

®



C ATmega329/3290/649/6490

2.3.17 LCDCAP

3. Resources

An external capacitor (typical > 470nF) must be connected to the LCDCAP pin as shown in Fig-
ure 23-2. This capacitor acts as a reservoir for LCD power (V| p). A large capacitance reduces
ripple on V| p but increases the time until V| op reaches its target value.

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

4. Data Retention

Reliability Qualification results show that the projected data retention failure rate is much less
than 1 PPM over 20 years at 85°C or 100 years at 25°C.

5. About Code Examples

2552KS-AVR-04/11

This documentation contains simple code examples that briefly show how to use various parts of
the device. These code examples assume that the part specific header file is included before
compilation. Be aware that not all C compiler vendors include bit definitions in the header files
and interrupt handling in C is compiler dependent. Please confirm with the C compiler documen-
tation for more details.

For I/O Registers located in extended 1/0 map, “IN”, “OUT”, “SBIS”, “SBIC”, “CBI”, and “SBI”
instructions must be replaced with instructions that allow access to extended I/O. Typically
“LDS” and “STS” combined with “SBRS”, “SBRC”, “SBR”, and “CBR”.

ATMEL ;
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6. Register Summary

Note:  Registers with bold type only available in ATmega3290/6490.
Address Name Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bi P

(OXFF) LCDDR19 SEG339 SEG338 SEG337 SEG336 SEG335 il Page
SEG334 SEG333 SEG332 244

(OXFE) LCDDR18 SEG331 SEG330 SEG329 SEG328 SEG327 SEG326 SEG325 SEG

(OxFD) LCDDR17 SEG323 SEG322 SEG321 SEG320 SEG319 SEG318 SEG317 SE(3324 o

(OXFC) LCDDR16 SEG315 SEG314 SEG313 SEG312 SEG311 SEG310 SEG309 SEG316 o

(OXFB) LCDDR15 SEG307 SEG306 SEG305 SEG304 SEG303 SEG302 SEG301 SEG308 "

(OxFA) thDFH 4 SEG239 SEG238 SEG237 SEG236 SEG235 SEG234 SEG233 SEGZ(::(Z) zﬁ

(0xF9) DDR13 SEG231 SEG230 SEG229 SEG228

(OXF8) LCDDR12 SEG223 SEG222 SEG221 SEG220 zigzz :Eg:: 22::3 222224 "

(OxF7) LCDDR11 SEG215 SEG214 SEG213 SEG212 SEG211 SEG210 SEG209 SEG216 -

(0xF6) LCDDR10 SEG207 SEG206 SEG205 SEG204 SEG203 SEG202 SEG201 SEG208 ot

(OXF5) LCDDR09 SEG139 SEG138 SEG137 SEG136 SEG135 SEG134 SEG133 SEGZ00 "

(OxF4) LCDDR08 SEG131 SEG130 SEG129 SEG128 SEG127 SEG126 SEG125 SEG.132 o

(OxF3) LCDDRO7 SEG123 SEG122 SEG121 SEG120 SEG119 SEG118 SEG117 SEG124 o

(0XF2) LCDDRO06 SEG115 SEG114 SEG113 SEG112 SEG111 SEG110 SEG109 SEG116 "

(OxF1) LCDDRO05 SEG107 SEG106 SEG105 SEG104 SEG103 SEG102 SEG101 SEG108 o

(0xFO) LCDDR04 SEG039 SEG038 SEG037 SEG036 SEG035 SEG034 SEG033 SEG1 o ot

(OXEF) LCDDRO3 SEGO031 SEG030 SEG029 SEG028 SEG027 SEG026 SEG025 SEG032 "

(OXEE) LCDDR02 SEG023 SEG022 SEG021 SEG020 SEGO019 SEGO018 SEGO017 SEG024 o

(OXED) LCDDRO1 SEG015 SEGO014 SEG013 SEGO012 SEGO11 SEGO010 SEG009 SEG016 o

(OXEC) LCDDROO SEG007 SEGO006 SEGO005 SEGO004 SEG003 SEG002 SEGO001 SEG008 o

(OXEB) Reserved - - - - o -

(OXEA) Reserved - - - - - - - -

(OXE9) Reserved - - - - - - - -

(OXE8) Reserved - - - - - - - -

(0XE7) LCDCCR LCDDC2 LCDDCH LCDDCO = LCDCC3 LCDCC2 LC D-CC1 LCD-C

(OXE6) LCDFRR - LCDPS2 LCDPS1 LCDPSO - LCDCD2 LCDCD1 LCDCCo "

(OXE5) LCDCRB LCDCS LCD2B LCDMUX1 LCDMUXO0 LCDPM3 LCDPM2 LCDPM1 LCDPDO e

(OXE4) LCDCRA LCDEN LCDAB = LCDIF LCDIE - = .

o oo : : : _ - LCDBL 239

(OXE2) Reserved - - - - - : - -

(OXE1) Reserved - - - - - - - -

(OXEO) Reserved - - - - - - - -

(0xDF) Reserved - - - _ - - s -

(0xDE) Reserved - - - - - - - -

(0xDD) PORTJ - PORTJ6 PORTJ5 PORTJ4 PORTJ3 PORTJ2 PORTJ1 POF-tTJ

(0xDC) DDRJ - DDJ6 DDJ5 DDJ4 DDJ3 DDJ2 DDJ1 DDJO : o

(0xDB) PINJ = PINJ6 PINJ5 PINJ4 PINJ3 PINJ2 PINJ1 PINJO o

(OXDA) PORTH PORTH7 PORTH6 PORTH5 PORTH4 PORTH3 PORTH2 PORTH1 PORT! o

(0xD9) DDRH DDH7 DDH6 DDH5 DDH4 DDH3 DDH2 DDH1 DDHHO .

(0xD8) PINH PINH7 PINH6 PINH5 PINH4 PINH3 PINH2 PINH1 PIN - o

(0xD7) Reserved - - - - " 2

(0xD6) Reserved - - - - - : - -

(0xD5) Reserved - - - - - - - -

(0xD4) Reserved - - - . - . - -

(0xD3) Reserved - = - B - - - -

(0xD2) Reserved - - - - - - - -

(0xD1) Reserved - - - - - - - -

(0xDO) Reserved - - - - - : - -

(OXCF) Reserved - - - - - - - -

(OXCE) Reserved - - N N - - - -

(0xCD) Reserved - - - - - : - -

(0xCC) Reserved - - - - - - - -

(0xCB) Reserved - - - - - - - -

(OXCA) Reserved - - - - - : - -

(0xC9) Reserved - - - - . . - -

(0xC8) Reserved - - N N - - - -

(0xC7) Reserved - - - - : : - -

nggg; U:zggH USARTO Data Register - 190

X
(0xC4) UBRROL USARTO Baud Rate Register Low R R R T :ij
ATMEL 10
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Address Name Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Page
(0x84) TCNTI1L Timer/Counter1 Low 136
(0x83) Reserved - - - - S o - -

(0x82) TCCR1C FOC1A FOC1B - - - = = = 135
(0x81) TCCR1B ICNC1 ICES1 - WGM13 WGM12 CSs12 CS11 CS10 134
(0x80) TCCR1A COM1A1 COM1AO0 COM1B1 COM1BO - - WGM11 WGM10 132
(0x7F) DIDR1 . - = - - - AIN1D AINOD 210
(OX7E) DIDRO ADC7D ADC6D ADC5D ADC4D ADC3D ADC2D ADC1D ADCOD 227
(0x7D) Reserved - - - - - o B -

(0x7C) ADMUX REFS1 REFS0O ADLAR MUX4 MUX3 MUX2 MUX1 MUX0 223
(0x7B) ADCSRB - ACME - - - ADTS2 ADTS1 ADTSO0 209/227
(0x7A) ADCSRA ADEN ADSC ADATE ADIF ADIE ADPS2 ADPS1 ADPSO 225
(0x79) ADCH ADC Data Register High 226
(0x78) ADCL ADC Data Register Low 226
(0x77) Reserved - - - - - o B -

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

(0x75) Reserved - - - - - = - -

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

(0x73) PCMSK3 - PCINT30 PCINT29 PCINT28 PCINT27 PCINT26 PCINT25 PCINT24 57
(0x72) Reserved - - - - o B - B

(0x71) Reserved - - - - - o B -

(0x70) TIMSK2 - - - - - - OCIE2A TOIE2 156
(Ox6F) TIMSK1 - - ICIE1 - - OCIE1B OCIE1A TOIE1 137
(Ox6E) TIMSKO = = = = = = OCIEOA TOIEO 106
(0x6D) PCMSK2 PCINT23 PCINT22 PCINT21 PCINT20 PCINT19 PCINT18 PCINT17 PCINT16 57
(0x6C) PCMSK1 PCINT15 PCINT14 PCINT13 PCINT12 PCINT11 PCINT10 PCINT9 PCINT8 58
(0x6B) PCMSKO PCINT7 PCINT6 PCINT5 PCINT4 PCINT3 PCINT2 PCINTA PCINTO 58
(0xBA) Reserved - - = R - B N .

(0x69) EICRA - - - - - - 1SCO1 1SC00 55
(0x68) Reserved - - - - - o B -

(0x67) Reserved - - - - = = - -

(0x66) OSCCAL Oscillator Calibration Register [CAL7..0] 32
(0x65) Reserved - - - - - o B -

(0x64) PRR - - - PRLCD PRTIMA1 PRSPI PSUSARTO PRADC 40
(0x63) Reserved - - - - - = - -

(0x62) Reserved - - - - - o B -

(0x61) CLKPR CLKPCE - - - CLKPS3 CLKPS2 CLKPS1 CLKPSO 33
(0x60) WDTCR - - - WDCE WDE WDP2 WDP1 WDPO 48

0x3F (0x5F) SREG | T H S \Y N z (e} 12

OX3E (0X5E) SPH Stack Pointer High 14

0x3D (0x5D) SPL Stack Pointer Low 14

0x3C (0x5C) Reserved = = - - - = S -

0x3B (0x5B) Reserved - - - - - = o -

0x3A (0x5A) Reserved - - - - - = - -

0x39 (0x59) Reserved = = - - - = S -

0x38 (0x58) Reserved - - - - - = o -

0x37 (0x57) SPMCSR SPMIE RWWSB - RWWSRE BLBSET PGWRT PGERS SPMEN 291

0x36 (0x56) Reserved

0x35 (0x55) MCUCR JTD - - PUD - - IVSEL IVCE 52/87/254

0x34 (0x54) MCUSR - - - JTRF WDRF BORF EXTRF PORF 47

0x33 (0x53) SMCR = = = = SM2 SM1 SMo SE 39

0x32 (0x52) Reserved - - - - - = o R

0x31 (0x51) OCDR IDRD/OCDR7 OCDR6 OCDR5 OCDR4 OCDR3 OCDR2 OCDR1 OCDRO 250

0x30 (0x50) ACSR ACD ACBG ACO ACI ACIE ACIC ACISH ACISO 209

OX2F (0x4F) Reserved - - - - = = - -

OX2E (0x4E) SPDR SPI Data Register 167

0x2D (0x4D) SPSR SPIF WCOL = = = = = SPI2X 167

0x2C (0x4C) SPCR SPIE SPE DORD MSTR CPOL CPHA SPR1 SPRO 165

0x2B (0x4B) GPIOR2 General Purpose 1/0 Register 25

0x2A (0x4A) GPIOR1 General Purpose /O Register 25

0x29 (0x49) Reserved - - . N . . - .

0x28 (0x48) Reserved - - - - - o - -

0x27 (0x47) OCROA Timer/Counter0 Output Compare A 105

0x26 (0x46) TCNTO Timer/Counter0 105

AIMEL 12
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7. Instruction Set Summary

Mnemonics | Operands | Description Operation Flags #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS
ADD Rd, Rr Add two Registers Rd <« Rd + Rr Z,C,N,V,H 1
ADC Rd, Rr Add with Carry two Registers Rd« Rd+Rr+C Z,CN,\V,H 1
ADIW Rdl,K Add Immediate to Word Rdh:Rdl «— Rdh:Rdl + K ZCNV,S 2
SUB Rd, Rr Subtract two Registers Rd « Rd - Rr Z,C,N,V,H 1
SUBI Rd, K Subtract Constant from Register Rd <~ Rd - K Z,C,N,V,H 1
SBC Rd, Rr Subtract with Carry two Registers Rd« Rd-Rr-C Z,CN,V,H 1
SBCI Rd, K Subtract with Carry Constant from Reg. Rd« Rd-K-C Z,CN,V,H 1
SBIW Rdl,K Subtract Immediate from Word Rdh:Rdl «— Rdh:Rdl - K ZCN\V,S 2
AND Rd, Rr Logical AND Registers Rd < Rd « Rr Z N,V 1
ANDI Rd, K Logical AND Register and Constant Rd <~ Rd e K Z NV 1
OR Rd, Rr Logical OR Registers Rd « Rd v Rr Z NV 1
ORI Rd, K Logical OR Register and Constant Rd < Rdv K ZN,V 1
EOR Rd, Rr Exclusive OR Registers Rd < Rd ® Rr ZN,V 1
COM Rd One’s Complement Rd « OxFF — Rd Z,C NV 1
NEG Rd Two’s Complement Rd < 0x00 — Rd Z,C,N,V,H 1
SBR Rd,K Set Bit(s) in Register Rd « Rdv K Z NV 1
CBR Rd,K Clear Bit(s) in Register Rd < Rd e (OXFF - K) ZN,V 1
INC Rd Increment Rd « Rd +1 ZN\V 1
DEC Rd Decrement Rd «~ Rd -1 ZN\V 1
TST Rd Test for Zero or Minus Rd < Rd « Rd ZN\V 1
CLR Rd Clear Register Rd « Rd ® Rd Z NNV 1
SER Rd Set Register Rd < OxFF None 1
MUL Rd, Rr Multiply Unsigned R1:R0 «— Rd x Rr ZC 2
MULS Rd, Rr Multiply Signed R1:R0 < Rd x Rr Z,C 2
MULSU Rd, Rr Multiply Signed with Unsigned R1:R0 « Rd x Rr Z,C 2
FMUL Rd, Rr Fractional Multiply Unsigned R1:R0 « (Rd x Rr) << 1 Z,C 2
FMULS Rd, Rr Fractional Multiply Signed R1:RO « (Rd x Rr) << 1 Z,C 2
FMULSU Rd, Rr Fractional Multiply Signed with Unsigned R1:R0 «— (Rd x Rr) << 1 Z,C 2
BRANCH INSTRUCTIONS
RJMP k Relative Jump PC« PC+k +1 None 2
IJMP Indirect Jump to (Z) PC«Z None 2
JMP k Direct Jump PC « k None 3
RCALL k Relative Subroutine Call PC«—PC+k+1 None 3
ICALL Indirect Call to (Z) PC«Z None 3
CALL k Direct Subroutine Call PC « k None 4
RET Subroutine Return PC < STACK None 4
RETI Interrupt Return PC « STACK | 4
CPSE Rd,Rr Compare, Skip if Equal if (Rd=Rr) PC« PC+2o0r3 None 1/2/3
CP Rd,Rr Compare Rd — Rr Z,N,V,CH 1
CPC Rd,Rr Compare with Carry Rd-Rr-C Z,N,V,CH 1
CPI Rd,K Compare Register with Immediate Rd - K Z,N,V,C,H 1
SBRC Rr, b Skip if Bit in Register Cleared if (Rr(b)=0) PC <~ PC +20or 3 None 1/2/3
SBRS Rr, b Skip if Bit in Register is Set if (Rr(b)=1) PC« PC+20r3 None 1/2/3
SBIC P,b Skip if Bit in /0 Register Cleared if (P(b)=0) PC « PC +20r3 None 1/2/3
SBIS P,b Skip if Bit in I/O Register is Set if (P(b)=1) PC« PC+2o0r3 None 1/2/3
BRBS s, k Branch if Status Flag Set if (SREG(s) = 1) then PC«-PC+k + 1 None 1/2
BRBC s, k Branch if Status Flag Cleared if (SREG(s) = 0) then PC«-PC+k + 1 None 1/2
BREQ k Branch if Equal if (Z=1)thenPC<« PC+k+1 None 1/2
BRNE k Branch if Not Equal if (Z=0) then PC« PC +k +1 None 1/2
BRCS k Branch if Carry Set if C=1)then PC« PC+k+1 None 1/2
BRCC k Branch if Carry Cleared if (C=0)then PC« PC+k+1 None 1/2
BRSH k Branch if Same or Higher if C=0)then PC« PC+k+1 None 12
BRLO k Branch if Lower if (C=1)then PC« PC+k+1 None 1/2
BRMI k Branch if Minus if (N=1)then PC« PC +k + 1 None 1/2
BRPL k Branch if Plus if (N=0) then PC« PC+k +1 None 1/2
BRGE k Branch if Greater or Equal, Signed if (N® V=0) then PC« PC+k + 1 None 1/2
BRLT k Branch if Less Than Zero, Signed if (N® V=1)thenPC« PC+k+1 None 1/2
BRHS k Branch if Half Carry Flag Set if (H=1)then PC« PC +k + 1 None 1/2
BRHC k Branch if Half Carry Flag Cleared if (H=0)then PC« PC+k+1 None 12
BRTS k Branch if T Flag Set if (T=1)then PC« PC+k +1 None 1/2

2552KS-AVR-04/11
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Mnemonics Operands Description Operation Flags #Clocks
IN Rd, P In Port Rd « P None 1
ouT P, Rr Out Port P« Rr None 1
&SH Rr Push Register on Stack STAgK < Rr N% 2
POP Rd Pop F(eqis_ter from Stgck Rd < STACK None 2
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

AIMEL 16
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8. Ordering Information
8.1 ATmega329

Speed (MHz)® Power Supply Ordering Code®® Package Type'" Operational Range
ATmega329V-8AU 64A
8 18-55V ATmega329V-8AUR™ 64A Industrial
R ATmega329V-8MU 64M1 (-40°C to 85°C)
ATmega329V-8MUR® 64M1
ATmega329-16AU 64A
16 57-55V ATmega329-16AUR 64A Industrial
S ATmega329-16MU 64M1 (-40°C to 85°C)
ATmega329-16MUR® 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 vs. V see Figure 28-1 on page 328 and Figure 28-2 on page 328.

4. Tape & Reel
Package Type
64A 64-lead, 14 x 14 x 1.0 mm, Thin Profile Plastic Quad Flat Package (TQFP)
64M1 64-pad, 9 x 9 x 1.0 mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)
100A 100-lead, 14 x 14 x 1.0 mm, 0.5 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

AIMEL 17
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8.2 ATmega3290

Speed (MHz)® Power Supply Ordering Code®® Package Type'" Operational Range
8 1.8-55V ATmega3290V-8AU 100A Industrial
R ATmega3290V-8AUR® 100A (-40°C to 85°C)
16 27.55V ATmega3290-16AU 100A Industrial
o ATmega3290-16AUR® 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 alternative, complies to the European Directive for Restriction of Hazardous Substances (RoHS direc-
tive). Also Halide free and fully Green.

3. For Speed vs. V¢ see Figure 28-1 on page 328 and Figure 28-2 on page 328.

4. Tape & Reel
Package Type
64A 64-lead, 14 x 14 x 1.0 mm, Thin Profile Plastic Quad Flat Package (TQFP)
64M1 64-pad, 9 x 9 x 1.0 mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)
100A 100-lead, 14 x 14 x 1.0 mm, 0.5 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

AIMEL 18
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8.3 ATmegab649

Speed (MHz)® Power Supply Ordering Code®® Package Type'" Operational Range
ATmega649V-8AU 64A
8 18-55V ATmega649V-8AUR™ 64A Industrial
R ATmega649V-8MU 64M1 (-40°C to 85°C)
ATmega649V-8MUR® 64M1
ATmega649-16AU 64A
16 07.58V ATmega649-16AUR 64A Industrial
o ATmega649-16MU 64M1 (-40°C to 85°C)
ATmega649-16MUR® 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 vs. Vi see Figure 28-1 on page 328 and Figure 28-2 on page 328.

4. Tape & Reel
Package Type
64A 64-lead, 14 x 14 x 1.0 mm, Thin Profile Plastic Quad Flat Package (TQFP)
64M1 64-pad, 9 x 9 x 1.0 mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)
100A 100-lead, 14 x 14 x 1.0 mm, 0.5 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

AIMEL 19
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8.4 ATmega6490

Speed (MHz)® Power Supply Ordering Code®® Package Type'" Operational Range
8 1.8-55V ATmega6490V-8AU 100A Industrial
R ATmega6490V-8AUR™ 100A (-40°C to 85°C)
16 27.55V ATmega6490-16AU 100A Industrial
o ATmega6490-16 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 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 328 and Figure 28-2 on page 328.

4. Tape & Reel
Package Type
64A 64-lead, 14 x 14 x 1.0 mm, Thin Profile Plastic Quad Flat Package (TQFP)
64M1 64-pad, 9 x 9 x 1.0 mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)
100A 100-lead, 14 x 14 x 1.0 mm, 0.5 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

AIMEL 20
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9. Packaging Information

9.1 64A
ST TTEATARETARY
PIN 1 — = B
e } g PIN 1 IDENTIFIER %X
—r = = "E1l E
RN RRERRR
—-— D1 —
V }
A1JA A2 LA

COMMON DIMENSIONS

(Unit of Measure = mm)
SYMBOL| MIN NOM MAX | NOTE

A - - 1.20

A1 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. E1 13.90 14.00 14.10 | Note 2

2. Dimensions D1 and E1 do not include mold protrusion. Allowable B 0.30 - 0.45

protrusion is 0.25 mm per side. Dimensions D1 and E1 are maximum c 0.09 0.20

plastic body size dimensions including mold mismatch. . — :
3. Lead coplanarity is 0.10 mm maximum. L 0.45 - 0.75
e 0.80 TYP
2010-10-20
TITLE DRAWING NO. |REV.
‘ImEI, giisJSerhaCrg errsv,\qay 64A, 64-lead, 14 x 14 mm Body Size, 1.0 mm Body Thickness, 64A c
_ ’ 0.8 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

2552KS-AVR-04/11
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9.2 64M1
< @ >
'y
O o
\_ o
Marked Pin# 1 ID :
L
L
L
L
(E] '
L
L
L
L
L
L
I b C |SEATING PLANE
Y
TOP VIEW @
.
> K =
-T T~ Pin #1 Corner SIDE VIEW
4 \
JUUJUUUUUUUUUUUJU \
! {1 ' oOptionA  Pin#l
— \ — Triangle
s N f— g /
— N — COMMON DIMENSIONS
g I~ - g (Unit of Measure = mm)
— [ —
— = SYMBOL| MIN | NOM | MAX | NOTE
— — OptionB ;) 44 A 080 | 090 | 1.00
g g Clr?amfer
— = (C 0.30) A1 - 0.02 | 005
= — b 018 | 025 | 030
T imoonnngopnonnn | TREE BRI RRT
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 0.50 BSC
0.35 0.40 0.45
Notes: K 1.25 1.40 1.55
1. JEDEC Standard MO-220, (SAW Singulation) Fig. 1, VMMD.
2. Dimension and tolerance conform to ASMEY14.5M-1994.
2010-10-19
2395 Orchard Park TITLE DRAWING NO. |REV.
rchard Parkway ] .
AIMEL |||]E|, San Jose, CA 95131 64M1, 64-pad, 9 x 9 x 1.0 mm Body, Lead Pitch 0.50 mm, 64M1 H
5.40 mm Exposed Pad, Micro Lead Frame Package (MLF)
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9.3 100A
(AR RRannAARLann
PIN1—| q =
= =k
= PIN 1 IDENTIFIER = l
= = E1 E
e ﬁv — =
A TR
- D -
C—0°-7° 1
%r : D\TL ! i
|
\j A1 A2 ALA
——
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. Et 1390 | 14.00 | 14.10 | Note 2
2. Dimensions D1 and E1 do not include mold protrusion. Allowable B 0.17 - 0.27
protrusion is 0.25 mm per side. Dimensions D1 and E1 are maximum c 0.09 0.20
plastic body size dimensions including mold mismatch. . _ :
3. Lead coplanarity is 0.08 mm maximum. L 0.45 - 0.75
e 0.50 TYP
2010-10-20
TITLE DRAWING NO. |REV.
AINEL ggiS Jg;:hgf F;asrmay 100A, 100-lead, 14 x 14 mm Body Size, 1.0 mm Body Thickness, 100A 5
F— ’ 0.5 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)
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10. Errata

10.1 ATmega329

10.1.1 ATmega329 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/Wortkaround

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).

10.1.2 ATmega329 rev. B

Not sampled.

10.1.3 ATmega329 rev. A
¢ LCD contrast voltage too high
¢ Interrupts may be lost when writing the timer registers in the asynchronous timer

1. LCD contrast voltage too high

When the LCD is active and using low power waveform, the LCD contrast voltage can be too
high. This occurs when V. is higher than V ¢p, and when using low LCD drivetime.

Problem Fix/Workaround

There are several possible workarounds:

- Use normal waveform instead of low power waveform
- Use drivetime of 375 ps or longer

2. 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/Wortkaround

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

AIMEL 24
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10.3 ATmega649

10.3.1 ATmega649 rev. A

10.4 ATmega6490

¢ 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/Wortkaround

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).

10.4.1 ATmega6490 rev. A
¢ Interrupts may be lost when writing the timer registers in the asynchronous timer

2552KS-AVR-04/11

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/Wortkaround

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).

®
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11.10 Rev. 2552B - 05/05

i

NG R

11.11 Rev. 2552A -11/04

2552KS-AVR-04/11

MLF-package alternative changed to “Quad Flat No-Lead/Micro Lead
Frame Package QFN/MLF”.

Added “Pin Change Interrupt Timing” on page 54.

Updated Table 23-6 on page 242, Table 23-7 on page 243 and Table 27-15
on page 310.

Added Figure 27-12 on page 312.

Updated Figure 22-9 on page 219 and Figure 27-5 on page 304.
Updated algorithm “Enter Programming Mode” on page 299.
Added “Supply Current of /O modules” on page 340.

Updated “Ordering Information” on page 372.

Initial version.
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