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within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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1.  Pin configurations

1.1 Pinout - 64A (TQFP) and 64M1 (QFN/MLF)

Figure 1-1. Pinout Atmel ATmega169A/ATmega169PA/ATmega329A/ATmega329PA/ATmega649A/ATmega649P.
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1.3 Pinout - 64MC (DRQFN)
Figure 1-3. Pinout Atmel ATmega169A/ATmega169PA.
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Table 1-1. DRQFN-64 Pinout ATmega169A/ATmega169PA.
PEO PB7 PG1 (SEG13) PA2 (COM2)
VLCDCAP PB6 PGO (SEG14) PA3 (COM3)
PE1 PG3 PCO (SEG12) PA1 (COM1)
PE2 PG4 PC1 (SEG11) PAO (COMO)
PE3 RESET PC2 (SEG10) VCC
PE4 VCC PC3 (SEGY) GND
PE5 GND PC4 (SEGS) PF7
PE6 XTAL2 (TOSC2) PC5 (SEG7) PF6
PE7 XTAL1 (TOSC1) PC6 (SEG6) PF5
PBO PDO (SEG22) PC7 (SEG5) PF4
PB1 PD1 (SEG21) PG2 (SEG4) PF3
PB2 PD2 (SEG20) PA7 (SEG3) PF2
PB3 PD3 (SEG19) PA6 (SEG2) PF1
PB5 PD4 (SEG18) PA4 (SEGO) PFO
PB4 PD5 (SEG17) PA5 (SEG1) AREF
PD7 (SEG15) AVCC
PD6 (SEG16) GND
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2.3.15 AvVCC

AVCC is the supply voltage pin for Port F and the A/D Converter. It should be externally connected to V., even if
the ADC is not used. If the ADC is used, it should be connected to V through a low-pass filter.

2.3.16 AREF

This is the analog reference pin for the A/D Converter.

2.3.17 LCDCAP

An external capacitor (typical > 470 nF) must be connected to the LCDCAP pin as shown in Figure 24-2, if the LCD
module is enabled and configured to use internal power. This capacitor acts as a reservoir for LCD power (V| cp)- A
large capacitance reduces ripple on V| p but increases the time until V| op reaches its target value.
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Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Page
(0xF4) LCDDRO08 SEG131 SEG130 SEG129 SEG128 SEG127 SEG126 SEG125 SEG124 236
(0XF3) LCDDRO7 SEG123 SEG122 SEG121 SEG120 SEG119 SEG118 SEG117 SEG116 236
(0xF2) LCDDRO06 SEG115 SEG114 SEG113 SEG112 SEG111 SEG110 SEG109 SEG108 236
(0xF1) LCDDRO05 SEG107 SEG106 SEG105 SEG104 SEG103 SEG102 SEG101 SEG100 236
(0XFO) LCDDR04 SEG039 SEG038 SEG037 SEG036 SEG035 SEG034 SEG033 SEG032 236
(OXEF) LCDDRO03 SEG031 SEG030 SEG029 SEG028 SEG027 SEG026 SEG025 SEG024 236
(OXEE) LCDDRO02 SEG023 SEG022 SEG021 SEG020 SEG019 SEG018 SEG017 SEG016 236
(OXED) LCDDRO1 SEGO015 SEGO014 SEG013 SEG012 SEGO011 SEG010 SEGO009 SEG008 236
(0XEC) LCDDRO0O SEG007 SEG006 SEG005 SEG004 SEG003 SEG002 SEG001 SEG000 236
(OXEB) Reserved - - - - S = o -

(OXEA) Reserved - - - - - - o -
(OXE9) Reserved - - o - N N N N
(OXE8) Reserved - - - - = = > -
(0XE7) LCDCCR LCDDC2 LCDDC1 LCDDCO LCDMDT LCDCC3 LCDCC2 LCDCC1 LCDCcCo 234
(OXE6) LCDFRR - LCDPS2 LCDPS1 LCDPSO - LCDCD2 LCDCD1 LCDCDO 233
(OXES5) LCDCRB LCDCS LCD2B LCDMUX1 LCDMUX0 LCDPM3 LCDPM2 LCDPM1 LCDPMO 232
(OXE4) LCDCRA LCDEN LCDAB - LCDIF LCDIE LCDBD LCDCCD LCDBL 231
(OXE3) Reserved - - o - N N N N
(OxE2) Reserved - - - - S = o -
(0XE1) Reserved - - - - - - o -
(OXEO) Reserved - - o - N N N N
(OxDF) Reserved - - - - = = > -
(0xDE) Reserved - - - - - - o -
(0xDD) PORTJ - PORTJ6 PORTJ5 PORTJ4 PORTJ3 PORTJ2 PORTJ1 PORTJO 93
(0xDC) DDRJ - DDJ6 DDJ5 DDJ4 DDJ3 DDJ2 DDJ1 DDJO 93
(0xDB) PINJ - PINJ6 PINJ5 PINJ4 PINJ3 PINJ2 PINJ1 PINJO 93
(0XDA) PORTH PORTH7 PORTH6 PORTH5 PORTH4 PORTH3 PORTH2 PORTH1 PORTHO 93
(0xD9) DDRH DDH7 DDHé DDH5 DDH4 DDH3 DDH2 DDH1 DDHoO 93
(0xD8) PINH PINH7 PINH6 PINH5 PINH4 PINH3 PINH2 PINH1 PINHO 93
(0xD7) Reserved - - - - = > - -
(0xD6) Reserved - - - - = = > -
(0xD5) Reserved - - = - - N - N
(0xD4) Reserved - - S B - - - _
(0xD3) Reserved - - - - = = > -
(0xD2) Reserved - - - - - - o -
(0xD1) Reserved - - o - N N N N
(0xDO) Reserved - - - - = = > -
(OXCF) Reserved - - - - = - > -
(OxCE) Reserved - - o - N N N N
(0xCD) Reserved - = - - - - N B
(0xCC) Reserved - - - - - - o -
(0xCB) Reserved - - o - N N N N
(0xCA) Reserved - = - - - - N B
(0xC9) Reserved - - = - - N - N
(0xC8) Reserved - - o - N N N N
(0xC7) Reserved - = - - - - N B
(0xC6) UDRO USARTO Data Register 186
(0xC5) UBRROH USARTO Baud Rate Register High 190
(0xC4) UBRROL USARTO Baud Rate Register Low 190
(0xC3) Reserved - - = - - N - N
(0xC2) UCSROC - UMSELO UPMO1 UPMO0O USBS0 uUCszo1 UCSZ00 UCPOLO 189
(0xC1) UCSRO0B RXCIEO TXCIEO UDRIEO RXENO TXENO uUCsz02 RXB80 TXB80 188
(0xCO0) UCSROA RXCO TXCO UDREO FEO DORO UPEO u2xo MPCMO 187
(OxBF) Reserved - - - - = > - -
(OXBE) Reserved - - - - = = > -
(0xBD) Reserved - - - - - - o -
(0xBC) Reserved - - - - - = o -
(0xBB) Reserved - - - - S = o -
(0xBA) USIDR USI Data Register 197
(0xB9) USISR USISIF USIOIF USIPF usibC USICNT3 USICNT2 USICNT1 USICNTO 198
(0xB8) USICR USISIE USIOIE usiwm1 UsIwMo usIcs1 USICS0 USICLK usITC 198
(0xB7) Reserved - - = - - N N N
(0xB6) ASSR 5 = 5 EXCLK AS2 TCN2UB OCR2UB TCR2UB 153
(0xB5) Reserved - - - - = = > -
(0xB4) Reserved - - - - - - o -
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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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8. Instruction set summary

Mnemonics | Operands | Description Operation Flags #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS
ADD Rd, Rr Add two Registers Rd <« Rd + Rr Z,CNVH 1
ADC Rd, Rr Add with Carry two Registers Rd« Rd+Rr+C Z,C,N,V,H 1
ADIW Rdl,K Add Immediate to Word Rdh:Rdl < Rdh:Rdl + K ZCN,\V,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,CNVH 1
SBCI Rd, K Subtract with Carry Constant from Reg. Rd « Rd-K-C Z,C,N,V,H 1
SBIW Rdl,K Subtract Immediate from Word Rdh:Rdl <~ Rdh:RdI - K Z,CN,\V,S 2
AND Rd, Rr Logical AND Registers Rd <~ Rd e Rr Z NV 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 ZN,V 1
ORI Rd, K Logical OR Register and Constant Rd « RdvK 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,CNNV,H 1
SBR Rd,K Set Bit(s) in Register Rd < Rdv K ZN\V 1
CBR Rd,K Clear Bit(s) in Register Rd < Rd e (0OxFF - 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 Z NV 1
CLR Rd Clear Register Rd < Rd @ Rd Z N,V 1
SER Rd Set Register Rd « OxFF None 1
MUL Rd, Rr Multiply Unsigned R1:R0 < Rd x Rr Z,C 2
MULS Rd, Rr Multiply Signed R1:R0O «~ 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:R0 « (Rdx Rr) << 1 ZC 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,CH 1
SBRC Rr, b Skip if Bit in Register Cleared if (Rr(b)=0) PC «~ PC +2 or 3 None 1/2/3
SBRS Rr, b Skip if Bit in Register is Set if (Rr(b)=1) PC« PC +2o0r3 None 1/2/3
SBIC P,b Skip if Bit in /0 Register Cleared if (P(b)=0) PC «~ PC +20or3 None 1/2/3
SBIS P, b Skip if Bit in 1/0 Register is Set if (P(b)=1) PC <« PC +2o0r 3 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)then PC« PC+k+1 None 1/2
BRNE k Branch if Not Equal if Z=0)then PC« PC+k+1 None 12
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 1/2
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)then PC« 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 1/2
BRTS k Branch if T Flag Set if (T=1)then PC« PC+k +1 None 1/2
BRTC k Branch if T Flag Cleared if (T=0)then PC« PC+k+1 None 12
BRVS k Branch if Overflow Flag is Set if (V=1)then PC« PC+k+1 None 1/2

Atmel
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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

At L ATmega169A/PA/329A/PA/649A/P/3290A/PA/6490A/P [DATASHEET SUMMARY] 19
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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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9.3 Atmel ATmeg_ja329A

Speed [MHz] © Power supply Ordering code @ Package type (" Operational range
ATmega329A-AU 64A
ATmega329A-AUR ) 64A Industrial
ATmega329A-MU 64M1 (-40°C to 85°C)
ATmega329A-MUR 4 64M1

20 1.8-5.5V
ATmega329A-AN 64A
ATmega329A-ANR ¢ 64A Extended
ATmega329A-MN 64M1 (-40°C to 1O5°C)(5)
ATmega329A-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 29-2 on page 330.

Tape & Reel.

See characterization specifications at 105°C.

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)

Atmel
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9.7 Atmel ATmega649A

Speed [MHz] © Power supply Ordering code @ Package type (" Operational range
ATmega649A-AU 64A
16 18-55V ATmega649A-AUR ) 64A Industrial
’ ’ ATmega649A-MU 64M1 (-40°C to 85°C)
ATmega649A-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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9.8 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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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
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TITLE DRAWING NO. REV.
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! 0.8mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)
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10.3 64MC
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TITLE GPC DRAWING NO. REV.
Atmel Package Drawing Contact: 64MC, 64QFN (2-Row Staggered),
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10.4 100A
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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. . — .
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TITLE DRAWING NO.| REV.
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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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11.6 Atmel ATmega329A/329PA 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).

11.7 Atmel ATmega3290A/3290PA 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

11.8 Atmel ATmega3290A/3290PA 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 (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).
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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

AtmeL ATmega169A/PA/329A/PA/649A/P/3290A/PA/6490A/P [DATASHEET SUMMARY] 38

8284FS-AVR-07/2014



Altmel | enabling Unlimited Possibilities’ flvlin S kR4

Atmel Corporation 1600 Technology Drive, San Jose, CA 95110 USA T: (+1)(408) 441.0311 F: (+1)(408) 436.4200 | www.atmel.com

Atmel®, Atmel logo and combinations thereof, Enabling Unlimited Possibilities®, AVR ® and others are registered trademarks or trademarks of Atmel Corporation in U.S. and
other countries. Other terms and product names may be trademarks of others.

2014 Atmel Corporation. / Rev.: Atmel-8284FS-AVR-ATmega169A/PA/329A/PA/649A/P/3290A/PA/6490A/P-Datasheet_07/2014

DISCLAIMER: The information in this document is provided in connection with Atmel products. No license, express or implied, by estoppel or otherwise, to any intellectual property right is
granted by this document or in connection with the sale of Atmel products. EXCEPT AS SET FORTH IN THE ATMEL TERMS AND CONDITIONS OF SALES LOCATED ON THE ATMEL
WEBSITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL ATMEL BE LIABLE FOR ANY
DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS AND PROFITS, BUSINESS
INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. Atmel makes no representations or warranties with respect to the accuracy or completeness of the contents of this document and reserves the right to make changes to
specifications and products descriptions at any time without notice. Atmel does not make any commitment to update the information contained herein. Unless specifically provided otherwise,
Atmel products are not suitable for, and shall not be used in, automotive applications. Atmel products are not intended, authorized, or warranted for use as components in applications intended
to support or sustain life.

SAFETY-CRITICAL, MILITARY, AND AUTOMOTIVE APPLICATIONS DISCLAIMER: Atmel products are not designed for and will not be used in connection with any applications where the failure
of such products would reasonably be expected to result in significant personal injury or death (“Safety-Critical Applications”) without an Atmel officer's specific written consent. Safety-Critical
Applications include, without limitation, life support devices and systems, equipment or systems for the operation of nuclear facilities and weapons systems. Atmel products are not designed nor
intended for use in military or aerospace applications or environments unless specifically designated by Atmel as military-grade. Atmel products are not designed nor intended for use in
automotive applications unless specifically designated by Atmel as automotive-grade.


www.atmel.com
https://plus.google.com/106109247591403112418/posts
https://twitter.com/Atmel
http://www.linkedin.com/company/atmel-corporation
http://www.youtube.com/user/AtmelCorporation
https://www.facebook.com/AtmelCorporation
http://en.wikipedia.org/wiki/Atmel

