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ATmega3209/4809 — 48-pin Data Sheet

— SleepWalking peripherals
»  Power Down with limited wake-up functionality

*  Peripherals

One 16-bit Timer/Counter type A with dedicated period register, three compare channels (TCA)
Four 16-bit Timer/Counter type B with input capture (TCB)
One 16-bit Real Time Counter (RTC) running from external crystal or internal RC oscillator
Four USART with fractional baud rate generator, autobaud, and start-of-frame detection
Master/slave Serial Peripheral Interface (SPI)
Dual mode Master/Slave TWI with dual address match

+ Standard mode (Sm, 100 kHz)

* Fast mode (Fm, 400 kHz)

» Fast mode plus (Fm+, 1 MHz)
Event System for CPU independent and predictable inter-peripheral signaling
Configurable Custom Logic (CCL) with up to four programmable Lookup Tables (LUT)
One Analog Comparator (AC) with scalable reference input
One 10-bit 150 ksps Analog to Digital Converter (ADC)
Five selectable internal voltage references: 0.55V, 1.1V, 1.5V, 2.5V, and 4.3V
CRC code memory scan hardware

» Optional automatic scan after reset
Watchdog Timer (WDT) with Window Mode, with separate on-chip oscillator
External interrupt on all general purpose pins

* 1/O and Packages:

41 programmable 1/O lines
48-pin UQFN 6x6 and TQFP 7x7

+  Temperature Range: -40°C to 125°C
»  Speed Grades:

0-5 MHz @ 1.8V - 5.5V
0-10 MHz @ 2.7V - 5.5V
0-20 MHz @ 4.5V - 5.5V, -40°C to 105°C
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Electrical Characteristics

Symoo oeseipior———Conten W T e ot

Factory calibration accuracy Ta=25°C, 3.0V ' TBD | +0.75 TBD %
Etota.  Total error with 16 MHz From target Ta=[0, 70]°C, TBD +2 TBD %
frequency selection frequency Vpp=[1.8, 3.6]V
Full operation TBD %3 TBD
range
Total error with 20 MHz From target Ta=[0, 70]°C, TBD %2 TBD
frequency selection frequency Vpp=[1.8, 3.6]V
Full operation TBD %3 TBD
range
Eprirr  Accuracy with 16 MHz Factory calibrated  Ta=[0, 70]°C, TBD 1.5 TBD %
Frequency Selection relative Vpp=3V(1) Vpp=[1.8, 5.5]V

to the factory-stored
frequency value

Accuracy with 20 MHz Factory calibrated | Tp=[0, 70]°C, TBD 1.5 TBD
Frequency Selection relative Vpp=3V(1) Vpp=[1.8, 5.5]V

to the factory-stored

frequency value

Afoscoom  Calibration step size - 0.75 - %

Dosc2om | Duty cycle - 50 - %

tstartup Start-up time Within 2% - 12 - us
accuracy

Note:

1. See also the description of OSC20M on calibration.
2. Oscillator Frequencies above speed specification must be divided so that CPU clock always is
within specification.

Table 5-13. 32.768 kHz Internal Oscillator (OSCULP32K) Characteristics

i pepnContar corsion i i unk

foscuLpaok | Factory calibration 32.768
frequency
Factory calibration Ta=25°C, 3.0V -3 12 3 %
accuracy
EtoTaL Total error from target Factory Ta=[0, 70]°C, -10 5 +10 %
frequency calibrated Vpp=[1.8, 3.6]V
Full operation -30 %10 +30
range
DoscuLpszx  Duty cycle 50 %
tstartup Start-up time - 250 - us

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 16
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Electrical Characteristics

Table 5-14. 32.768 kHz External Crystal Oscillator (XOSC32K) Characteristics

S D o e it

fout Frequency 32.768 | -

tstartup Startup time C =75pF - 300 - ms
C,=12.5pF - TBD -

CL Crystal load capacitance 75 - 12.5 pF

Crosc1 | Parasitic capacitor load - 55 - pF

Crosc2 - 5.5 - pF

ESR Equivalent Series Resistance - Safety Factor=3 C =75pF - - 80 kQ
C,=12.5pF - - 40

Figure 5-2. External Clock Waveform Characteristics

tCHCX
tCLCH tCHCL
tCLCX ’

< toel
Table 5-15. External Clock Characteristics

Symbol | Description Condition | Vpp=[1.8, 5.5]V | Vpp=[2.7, Vpp=[4.5,
5.5]vV 5.5]V

feLeL Frequency 0 5.0 0.0 10.0 0.0 20.0 MHz
tcLeL Clock Period 200 - 100 - 50 - ns
tcHex High Time 80 - 40 - 20 |- ns
tcLex Low Time 80 - 40 - 20 - ns
teLeH Rise Time (for - 40 - 20 - 10 'ns
maximum
frequency)
tcHeL Fall Time (for - 40 - 20 - 10 ns
maximum
frequency)
Atcc. | Change in period - 20 - 20 - 20 %

from one clock
cycle to the next

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 17
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Electrical Characteristics

Symoor st comator it on

INT15V
INT25V

INTO55V Internal reference voltage Vpp=[1.8V, 5.5V] -5.0 5.0

INT11V T=[-40 - 125]°C
INT15V
INT25V
INT43V

Note:
1. These values are based on characterization and not covered by production test limits.

2. The symbols INTxxV refer to the respective values of the ACOREFSEL bit field in the VREF.CTRLA
register.

511 ADC

5.11.1 Internal Reference Characteristics
Operating conditions:
* Vpp=1.8to5.5V
»  Temperature = -40°C to 125°C
«  DUTYCYC = 25%
* CLKapc =13 " fapc
«  SAMPCAP is 10 pF for 0.55V reference, while it is set to 5 pF for Vggp21.1V
*  Applies for all allowed combinations of Vrgr selections and Sample Rates unless otherwise noted

Table 5-20. Power Supply, Reference, and Input Range

Smant pecpin G b

DD Supply voltage CLKapc £ 1.5 MHz

CLKapc > 1.5 MHz 27 - 5.5

VREF Reference voltage REFSEL = Internal reference 0.55 - Vpp-0.5 |V
REFSEL = External reference 1.1 Vpp
REFSEL = Vpp 1.8 |- 55

CiN Input capacitance SAMPCAP=5 pF - 5 - pF
SAMPCAP=10 pF - 10 -

ViN Input voltage range 0 - VRErF \

IsAND Input bandwidth 1.1V<VRer - - 57.5 kHz

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 20
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Electrical Characteristics

Table 5-21. Clock and Timing Characteristics

S St Coaters i Uk

fapc Sample rate 1.1V<VRer 115 | ksps
1.1V=VRgr (8-bit resolution) 15 - 150
VRrer=0.55V (10 bits) 75 |- 20
CLKapc  Clock frequency Vrer=0.55V (10 bits) 100 - 260 kHz
1.1V=VRer (10 bits) 200 - 1500
1.1V=VRgr (8-bit resolution) 200 - 2000
Ts Sampling time 2 2 33 CLKapc cycles
Tcony  Conversion time (latency) Sampling time =2 CLKpope 8.7 - 50 us
TstarT | Start-up time Internal Vrer - 22 |- VES

Table 5-22. Accuracy Characteristics Internal Reference(?)

S Dt o e

es Resolution bit

1.0 - LSB

INL Integral Non- REFSEL = fapc=7.7 ksps
linearity INTERNAL

VREF=O-55V

REFSEL = fapc=15 ksps - 1.0 -
INTERNAL or VDD

REFSEL = fapc=77 ksps - 1.0 -
INTERNAL or VDD

1.1V=SVRer

DNL("  Differential REFSEL = fapc=7.7 ksps - 0.6 - LSB
Non-linearity INTERNAL

VREF = 0.55V

REFSEL = fapc=15 ksps - 04 -
INTERNAL

VREF =1.1V

REFSEL = fapc=15 ksps - 04 -
INTERNAL or VDD

1.5V<VRer

REFSEL = fapc=77 ksps - 04 -
INTERNAL or VDD

1.1V<VRer

fADC=115 kSpS 1.2 =

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 21
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Typical Characteristics

Figure 6-9. Idle Supply Current vs. Vpp (f=32 KHz OSCULP32K)
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6.1.3 Supply Currents in Power-Down Mode
Figure 6-10. Power-Down Mode Supply Current vs. Temperature (all functions disabled)
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Typical Characteristics

Figure 6-15. Standby Mode Supply Current vs. Vpp (Sampled BOD running at 1 kHz)
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6.1.5 Power on Supply Currents
Figure 6-16. Power-on Supply Current vs. Vpp (BOD enabled at 4.3V level)
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Typical Characteristics

6.2 GPIO

GPIO Input Characteristics
Figure 6-17. 1/0 Pin Input Hysteresis vs. Vpp
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Figure 6-18. 1/0 Pin Input Threshold Voltage vs. Vpp (T=25°C)
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Typical Characteristics

Figure 6-23. 1/0O Pin Output Voltage vs. Sink Current (Vpp=5.0V)
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Figure 6-24. 1/O Pin Output Voltage vs. Sink Current (T=25°C)
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Typical Characteristics

Figure 6-25. 1/0 Pin Output Voltage vs. Source Current (Vpp=1.8V)
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Figure 6-26. 1/0 Pin Output Voltage vs. Source Current (Vpp=3.0V)
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Typical Characteristics

Figure 6-27. 1/0O Pin Output Voltage vs. Source Current (Vpp=5.0V)
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Figure 6-28. 1/0 Pin Output Voltage vs. Source Current (T=25°C)
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Typical Characteristics

Figure 6-45. DNL vs. V¢t (Vpp=5.0V, faApc=115 ksps), REFSEL = Internal Reference
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Figure 6-46. Gain Error vs. Vpp (fapc=115 ksps) at T=25°C, REFSEL = Internal Reference
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Typical Characteristics

Figure 6-47. Gain Error vs. V. (Vpp=5.0V, fapc=115 ksps), REFSEL = Internal Reference
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Figure 6-48. INL vs. Vpp (fapc=115 ksps) at T=25°C, REFSEL = Internal Reference
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Typical Characteristics

Figure 6-55. DNL vs. VgRer (Vpp=5.0V, faopc=115 ksps, REFSEL = External Reference)
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Figure 6-56. Gain vs. Vpp (fapc=115 ksps, T=25°C, REFSEL = External Reference)
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Typical Characteristics

Figure 6-61. Offset vs. Vgrer (Vpp=5-0V, faopc=115 ksps, REFSEL = External Reference)
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6.6 AC Characteristics

Figure 6-62. Hysteresis vs. Vgpy - 10 mV (Vpp=5V)

Temperature [°C]

20
. — 40
187 —-20
| —0
16_- 25
147 55
i \//\\N\/\NW\/_/\’\/“"W,_/ —85
1o- 105
1 — 125

Hysteresis [mV]
)
]

0 — 7T ' T r T r T T T r T * T T T T T T T T 1
1.0 1.5 2.0 25 3.0 35 4.0 4.5 5.0

Vcommon mode [V]

55

© 2018 Microchip Technology Inc. Datasheet Preliminary

DS40002016A-page 55



ATmega3209/4809 — 48-pin Data Sheet

Typical Characteristics

Figure 6-63. Hysteresis vs. Vg - 10 mV to 50 mV (Vpp=5V, T=25°C)
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Figure 6-64. Offset vs. Vg - 10 mV (Vpp=5V)
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Typical Characteristics

Figure 6-69. OSC20M Internal Oscillator: Frequency vs. Vpp
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6.8 OSCULP32K Characteristics
Figure 6-70. OSCULP32K Internal Oscillator Frequency vs. Temperature
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Package Drawings

Package Drawings

48 pin TQFP

DRAWINGS NOT SCALED
D — l-— A
. 0° to 7°
D1l
D1
L
E 48 a e \‘
—
W =
1
w w
b e
See detail A1
(-— C
TOP VIEW SIDE VIEW
COMMON DIMENSIONS
(Unit of Measure = mm)
SYMBOL| MIN | NOM | MAX | NOTE
11-13°
*‘ - 3 P T
Al 0.05 | ----- 0.15
A2 | 0.95 | -—---
A2 0.95 1.05
é 1 ; C 0.09 | ----- 0.20
0.102 max. D/E 9.00 BSC
LEAD COPLANARITY
D1/E1 7.00 BSC
L 0.45 | ----- 0.75
DETAIL VIEW
b 0.17 | ----- 0.27
e 0.50 BSC
Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MS-026, Variation ABC.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable protrusion is 0.25mm per side.
Dimensions D1 and E1 are maximum plastic body size dimensions including mold mismatch.
3. Lead coplanarity is 0.10mm maximum. 10/04/2011
TITLE GPC DRAWING NO.| REV.
m Package Drawing Contact: MC, 48 Lds - 0.5mm Pitch, 7x7x1,mm Body size
SEE iRy pack awings@atmel.com Thin Profile Plastic Quad Flat Package (TQFP) ALV MC E

Table 7-1. Device and Package Maximum Weight

140 mg

Datasheet Preliminary
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from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BeaconThings,
BitCloud, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, KeeLoq logo,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, RightTouch, SAM-BA,
SpyNIC, SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BodyCom,
chipKIT, chipKIT logo, CodeGuard, CryptoAuthentication, CryptoCompanion, CryptoController,
dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, QMatrix, RightTouch logo, REAL
ICE, Ripple Blocker, SAM-ICE, Serial Quad I/0O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher Il, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestlIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
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Quality Management System Certified by DNV

ISO/TS 16949

Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®
DSCs, KEELOQ® code hopping devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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