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ATmega3208/4808 — 32-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)
Three 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
Three 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:

27 programmabile 1/O lines
32-pin VQFN 5x5 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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Block Diagram

Block Diagram
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LUTn-INn
LUTn-OUT

RSTCTRL

WOn CLKCTRL

SLPCTRL

WO
Clock generation
RXD
TXD

XCK
XDIR

0sCc20M

0SC32K

=
=3
=o=—==ral

TOSC2 -
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Pinout
Pinout
32-pin QFN/TQFP
<
@]
g
YEfs8EL T
1IN
) @ X
PA3 1 ® PF4
PA4 2 PF3
PAS5 3 PF2
PAG6 4 21 || PF1(TOSC2)
PA7 5 20 || PFO (TOSC1)
PCO 6 GND
PC1 /A 18 | | AVDD
PC2 8 PD7
CSRLEBBER
Power Functionality
|:| Input supply |2 Programming, debug
B cround [] Clock, crystal
7] GPIO on VDD power domain 4 Wi
!I GPIO on AVDD power domain |2 Digital functions only
[4 Analog functions
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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 DS40002017A-page 20
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Electrical Characteristics

The accuracy characteristics numbers are based on characterization of the following input reference
levels and Vpp ranges:

e Vref=18V, Vpp=1.81to 5.5V
* Vref=26V, Vpp=2.710 5.5V
«  Vref=4.096V, Vpp =4.5t05.5V
* Vref=43V,Vpp=4.51t05.5V

Table 5-23. Accuracy Characteristics External Reference(?

e D st e

es Resolution bit

INL Integral Non- fapc=15 ksps - 0.9 - LSB
linearity fapc=77 ksps - 09 -
fapc=115 ksps - 1.2 -

DNL("  Differential fapc=15 ksps - 0.2 - LSB
Non-linearity fanc=77 ksps ) 04 )
fapc=115 ksps - 0.8 -

EABS Absolute fapc=15 ksps - 2 - LSB
accuracy e e ) 5 )
fapc=115 ksps - 2 -

EGAIN | Gain error fapc=15 ksps - 2 - LSB
fapc=77 ksps - 2 -
fapc=115 ksps - 2 -

EOFF Offset error - -0.5 - LSB

Note:
1. A DNL error of less than or equal to 1 LSB ensures a monotonic transfer function with no missing
codes.

2. These values are based on characterization and not covered by production test limits.

512 AC

Table 5-24. Analog Comparator Characteristics

symool veserpten—————— Gondin . . ex unit

VN Input Voltage Low Power Mode -0.2 - Vpp |V
High speed mode -0.2 - Vbp
CiN Input Pin Capacitance PD1 to PD6 - 35 - pF
PD7 - 14 -

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002017A-page 22
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Electrical Characteristics

Symoolossrion —————Conatn W T en o

Vorr Input Offset Voltage, Low Power | 0.7V<V|y<(Vpp-0.7V) TBD +10 [ TBD mV
Mode Vin=[OV, Vool - 130 -
Input Offset Voltage, High-speed | 0.7V<V|N<(Vpp-0.7V) TBD | +5 |TBD
Mode ViN=[0.2V, Vipl - |x20 |-
I Input Leakage Current - 5 - nA
TstarT  Start-up Time - 1.3 - us
Vhys Hysteresis, High-speed mode HYSMODE=0x0 - 0 - mV
HYSMODE=0x1 - 10 -
HYSMODE=0x2 - 25 |-
HYSMODE=0x3 - 50 -
tep Propagation Delay 25 mV Overdrive, Vpp22.7V, High | - 50 - ns
speed mode
25 mV Overdrive, Vpp22.7V, Low - 150 -
Power Mode

5.13 UPDI Timing

UPDI Enable Sequence

I T T S (T

TREs Duration of Handshake/Break on RESET

Tuppi Duration of UPDI.txd=0 10 200 V&
Tbebo Duration of Debugger.txd=0 0.2 1 us
Tpebz Duration of Debugger.txd=z 200 14000 us

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002017A-page 23
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Typical Characteristics

Typical Characteristics

Power Consumption

Supply Currents in Active Mode
Figure 6-1. Active Supply Current vs. Frequency (1-20 MHz) at T=25°C
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Figure 6-2. Active Supply Current vs. Frequency [0.1, 1.0] MHz at T=25°C
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Typical Characteristics

Figure 6-5. Active Supply Current vs. Vpp (f=32 KHz OSCULP32K)

32 Temperature [°C]
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z
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8
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0
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6.1.2 Supply Currents in Idle Mode
Figure 6-6. Idle Supply Current vs. Frequency (1-20 MHz) at T=25°C
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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 6-25. 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

GPIO Pull-Up Characteristics

Figure 6-29. 1/0 Pin Pull-Up Resistor Current vs. Input Voltage (Vpp=1.8V)
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Figure 6-30. 1/O Pin Pull-Up Resistor Current vs. Input Voltage (Vpp=3.0V)
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Typical Characteristics

Figure 6-37. BOD Current vs. Vpp (Sampled BOD at 125 Hz)
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Figure 6-38. BOD Current vs. Vpp (Sampled BOD at 1 kHz)

35
vdd [V]

55

Temperature [°C]

5.0

4.5
4.0
3.57

3.07

Idd [pA]

2.57

2.07

— -40
—0
— 25
70
85
— 105
125

3.0

35

vdd [V]

4.0

4.5

5.0

5.5

© 2018 Microchip Technology Inc.

Datasheet Preliminary

DS40002017A-page 42



ATmega3208/4808 —

32-pin Data Sheet

Typical Characteristics

BOD Threshold vs. Temperature
Figure 6-39. BOD Threshold vs. Temperature (Level 1.8V)
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Figure 6-40. BOD Threshold vs. Temperature (Level 2.6V)
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Typical Characteristics

Figure 6-51. O

ffset Error vs. V¢t (Vpp=5.0V, fapc=115 ksps), REFSEL = Internal 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)
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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)

35

4.0

4.5

5.0

HYSMODE
— 10mV
— 25mV
— 50mV

5.5

Temperature [°C]

10.0
9.07
8.0
7.07

6.0

Offset [mV]

5.07
4.0
3.07

2.07

— 85
105
— 125

T ——
2.0 2.5 3.0
Vcommon mode [V]

© 2018 Microchip Technology Inc.

Datasheet Preliminary

DS40002017A-page 55



8.1

8.2

ATmega3208/4808 — 32-pin Data Sheet

Conventions

Conventions

Memory Size and Type
Table 8-1. Memory Size and Bit Rate

KB kilobyte (210 = 1024)

MB megabyte (220 = 1024*1024)

GB gigabyte (230 = 1024*1024*1024)
b bit (binary '0' or '1')

B byte (8 bits)

1 kbit/s 1,000 bit/s rate (not 1,024 bit/s)

1 Mbit/s 1,000,000 bit/s rate

1 Gbit/s 1,000,000,000 bit/s rate

word 16-bit

Frequency and Time
Table 8-2. Frequency and Time

kHz 1 kHz = 108 Hz = 1,000 Hz

KHz 1 KHz = 1,024 Hz, 32 KHz = 32,768 Hz
MHz 1 MHz = 108 Hz = 1,000,000 Hz

GHz 1 GHz = 10° Hz = 1,000,000,000 Hz

s second

ms millisecond

us microsecond

ns nanosecond
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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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