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ATmega3208/4808 — 32-pin Data Sheet

Ordering Information

1. Ordering Information
Find available ordering options online at microchipdirect.com, or contact your local sales representative.
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ATmega3208/4808 — 32-pin Data Sheet

I/0 Multiplexing and Considerations

I/0 Multiplexing and Considerations

Multiplexed Signals

PA1
PA2
PA3
PA4
PA5
PAG
PA7
PCO
PC1
PC2
PC3
PDO
PD1
PD2
PD3
PD4
PD5
PD6
PD7
AVDD
GND
PFO
PF1
PF2
PF3
PF4
PF5
PF6
UPDI
VDD

GND

Note:

EXTCLK

CLKOUT

VREFA

TOSC1

TOSC2

RESET

AINO

AIN1

AIN2

AIN3

AIN4

AINS

AIN6

AIN7

AIN12

AIN13

AIN14

AIN15

0,TxD
0,RXD
0,XCK
0,XDIR
0,TxD(3)
0,RxD(3)
0,XCK(®)

ouT 0,XDIRG)

1,TxD
1,RxD
1,XCK
1,XDIR

P3

PO

NO

P1

N1

P2

N2
2,TXD
2,RxD
2,XCK
2 XDIR
2,7xD(3)
2,RxD(3)
2,xcK(3)

SDA(MS)
SCL(MS)

MosI

MISO

SCK

ss

MosI(3)

Miso(®)

sck®) spAMs)(3)

ss(3) scLms)®)

SDA(S)(3)

scL(s)®@)

0-WO0
0-WO1
0-W02
0-Ww03
0-WO4

0-WO05

0-woo(®)
0-wo1(3)
0-wo2(3)
0-wo3(®)
0-woo(®)
0-wo1(3)
0-wo2(3)
0-wo3()
0-wo4(3)

0-wos(3)

0-woo(3)
0-wo1()
0-w02(3)
0-wo3(3)
0-wo4(3)

0-wos(3)

0-WO

1-Wo

2-WO

3-wo3)

0-wo(3)

1-wo(®)

0-INO
0-IN1
EVOUTA 0-IN2

0-OUT

0-ouT(3)
EVOUTAR)

1-INO

1-IN1
EVOUTC 1-IN2

1-0UT

2-INO

2IN1
EVOUTD 2-IN2

2-0UT

2-0UT(3)

EvouTD(®)

3-INO
3-IN1
EVOUTF 3-IN2

3-0UT

3-0uT®)

Pin names are of type Pxn, with x being the PORT instance (A,B,C, ...) and n the pin number.
Notation for signals is PORTx_PINn. All pins can be used as event input.

All pins can be used for external interrupt, where pins Px2 and Px6 of each port have full
asynchronous detection.

Alternate pin positions. For selecting the alternate positions, refer to the PORTMUX documentation.
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Electrical Characteristics

Electrical Characteristics

Absolute Maximum Ratings

Stresses beyond those listed in this section may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or other conditions beyond those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Table 5-1. Absolute Maximum Ratings

WMW

Power Supply Voltage -0.5 6
IVDD Current into a Vpp pin Ta=[-40, 85]°C - 200 mA
Ta=[85, 125]°C - 100 mA
lenD Current out of a GND pin Ta=[-40, 85]°C - 200 mA
Ta=[85, 125]°C - 100 mA
VpeIN Pin voltage with respect to GND -0.5 Vppt+0.5 V
lpiN I/O pin sink/source current -40 40 mA
le1™ I/O pin injection current except for the RESET pin Vyin<GND-0.6V or 5.5V<V,;<6.1V -1 mA
4.9V<VDD55.5V
leo™M I/O pin injection current except for the RESET pin Vyin<GND-0.6V or Viy<5.5V -15 15 mA
Vpps4.9V
Tstorage Storage temperature -65 150 °C
Note:
1. — If Vp)y is lower than GND-0.6V, then a current limiting resistor is required. The negative DC
injection current limiting resistor is calculated as R = (GND-0.6V — Vn)/Icp.
— If Vp)\ is greater than Vpp+0.6V, then a current limiting resistor is required. The positive DC
injection current limiting resistor is calculated as R = (Vin-(Vpp+0.6))/Ich.
5.2 General Operating Ratings

The device must operate within the ratings listed in this section in order for all other electrical
characteristics and typical characteristics of the device to be valid.
Table 5-2. General Operating Conditions

T S T Y

Operating Supply Voltage .81

Ta Operating temperature range Standard temperature range -40 125 °C

Note:
1. Operation is guaranteed down to 1.8V or VBOD with BODLEVEL=1.8V, whichever is lower.
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Electrical Characteristics

Table 5-10. Brownout Detection (BOD) Characteristics

symool Desrpten———Conaion . . Max. unit

Veob BOD detection level (falling) BODLEVEL=1.8V 1.711.78 1.85 |V
BODLEVEL=2.7V 245 260 2.75
BODLEVEL=4.3V 4.05 4.25 445
Vhys Hysteresis BODLEVEL=1.8V - 25 - mV
BODLEVEL=2.7V - 40 -
BODLEVEL=4.3V - 80 -
tsob Detection time Continuous - 7 - us
Sampled, 1 kHz - 1 - ms
Sampled, 125 Hz - 8 -
tstartup  Start-up time Time from enable to ready - 40 - us
AViyp | Interruptlevel 0 Percentage above the selected BOD - 4 - %
Interrupt level 1 level - 13 -
Interrupt level 2 - 25 |-
5.7 External Reset Characteristics

Table 5-11. External Reset Characteristics

odeDesrion———Contion i Typ_ax.__uni

Vyin_rsT  Input Voltage for RESET 0.7xVpp - Vpp+t0.2 'V
VyiL rst  Input Low Voltage for RESET -0.2 - 0.3xVpp
twin_rsT  Minimum pulse width on RESET pin 300 - - ns
Rp RsT RESET pull-up resistor VReset=0V 20 35 50 kQ

5.8 Oscillators and Clocks

Operating conditions:
*  Vpp=3V, except where specified otherwise.

Table 5-12. 20 MHz Internal Oscillator (OSC20M) Characteristics

e ST

foscoom | Factory calibration FREQSEL=0 Ta=25°C, 3.0V MHz
frequency FREQSEL=1 20

feaL Frequency calibration range  OSC16M(@) 14.5 17.5 MHz

0SCc20m®@) 18.5 215 MHz

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002017A-page 14
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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
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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 DS40002017A-page 19
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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
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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 6-3. Active Supply Current vs. Temperature (f=20 MHz OSC20M)
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Figure 6-4. Active Supply Current vs. Vpp (f=[1.25, 20] MHz OSC20M) at T=25°C
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Typical Characteristics

Figure 6-19. 1/0O Pin Input Threshold Voltage vs. Vpp (V|4)
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Figure 6-20. 1/0 Pin Input Threshold Voltage vs. Vpp (V|.)
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Typical Characteristics

Figure 6-41. BOD Threshold vs. Temperature (Level 4.3V)
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6.5 ADC Characteristics
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Figure 6-42. Absolute Accuracy vs. Vpp (fapc=115 ksps) at T=25°C, REFSEL = Internal Reference
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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)
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Typical Characteristics

Figure 6-65. Offset vs. Vg - 10 mV to 50 mV (Vpp=5V, T=25°C)
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6.7 OSC20M Characteristics
Figure 6-66. OSC20M Internal Oscillator: Calibration Stepsize vs. Calibration Value (Vpp=3V)
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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

Table 7-2. Package Charateristics
Moisture Sensitivity Level MSL3

Table 7-3. Package Reference
JEDEC Drawing Reference MS-026
JESD97 Classification E3
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Package Drawings

32-pin VQFN
TOP VIEW SIDE VIEW
0
2 | [=]o.08c]
I
0
\
1
1 Q |
\\—PIN1 D ‘
|
—t — -+ - —+— E —_— ] —
|
|
\
2x|]o.10]c |
x[Slowls | o e
BOTTOM VIEW - S
—| ==L (32X)
b2 otolc] £
UISRUAVIIUANRUIO 5
) g 3
= A eer
> [@=
D 1 -~
25 TN - =
\ T t COMMON DIMENSIONS
/P | = (Unit of Measure = mm)
| 2P =
=) [ SYMBOL| MIN TYP MAX | NOTE
~L_00Nannon | f A 0.80 - 0.90
Pin 1 Corner N / ‘ ‘ K
See Option A,B —_ -
oot owns o =l b (20 A1_| 000 005
S’ G A3 0.20 REF
/ i VB b 018 | 025 | 030 | 2
- N / D 4.90 500 | 5.10
32
= - D2 | 300 | 310 | 320

NOTE:

E 4.90 5.00 5.10

1. Refer to JEDEC Drawing MO-220, Variation VHHD-2 (Figure 1/Saw E2 3.00 3.10 3.20
Singulation)

2. Dimension “b” applies to metalized terminal and is measured between € - 0.50 -
0.15mm and 0.30mm from the terminal tip. If the terminal has the L 0.30 0.40 0.50
optional radius on the other end of the terminal, the dimensions
should not be measured in that radius area. K 0.20 - -

12/4/13
TITLE GPC DRAWING NO. | REV.
AtmeL 32MS1, 32-pad 5.0x5.0x0.9 mm Body, 0.50mm pitch, 3.1x3.1
Package Drawing Contact: mm Exposed pad, Saw Singulated Thermally Enhanced ZMF 32MS1 A
. Plastic Very-thin Fine pitch, Quad Flat No Lead package
packagedrawings@atmel.com (VFQFN)
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Data Sheet Revision History

Data Sheet Revision History

Note: The data sheet revision is independent of the die revision and the device variant (last letter of the
ordering number).

Rev. A - 02/2018

Initial release.
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

*  Product Support — Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

*  General Technical Support — Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative
*  Local Sales Office
*  Field Application Engineer (FAE)
*  Technical Support
Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.

Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support
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from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.
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Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
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SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
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Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2018, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 978-1-5224-2714-8

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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MICROCHIP

Worldwide Sales and Service

AMERICAS ASIA/PACIFIC ASIA/PACIFIC m

Corporate Office
2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200
Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com
Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455
Austin, TX

Tel: 512-257-3370
Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075
Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924
Detroit

Novi, Ml

Tel: 248-848-4000
Houston, TX

Tel: 281-894-5983
Indianapolis
Noblesville, IN

Tel: 317-773-8323
Fax: 317-773-5453
Tel: 317-536-2380
Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608
Tel: 951-273-7800
Raleigh, NC

Tel: 919-844-7510
New York, NY

Tel: 631-435-6000
San Jose, CA

Tel: 408-735-9110
Tel: 408-436-4270
Canada - Toronto
Tel: 905-695-1980
Fax: 905-695-2078

Australia - Sydney
Tel: 61-2-9868-6733
China - Beijing

Tel: 86-10-8569-7000
China - Chengdu

Tel: 86-28-8665-5511
China - Chongqing
Tel: 86-23-8980-9588
China - Dongguan
Tel: 86-769-8702-9880
China - Guangzhou
Tel: 86-20-8755-8029
China - Hangzhou
Tel: 86-571-8792-8115
China - Hong Kong SAR
Tel: 852-2943-5100
China - Nanjing

Tel: 86-25-8473-2460
China - Qingdao

Tel: 86-532-8502-7355
China - Shanghai

Tel: 86-21-3326-8000
China - Shenyang
Tel: 86-24-2334-2829
China - Shenzhen
Tel: 86-755-8864-2200

China - Suzhou
Tel: 86-186- 6233 1526

China - Wuhan

Tel: 86-27-5980-5300
China - Xian

Tel: 86-29-8833-7252
China - Xiamen

Tel: 86-592-2388138
China - Zhuhai

Tel: 86-756-3210040

India - Bangalore
Tel: 91-80-3090-4444
India - New Delhi
Tel: 91-11-4160-8631
India - Pune

Tel: 91-20-4121-0141
Japan - Osaka

Tel: 81-6-6152-7160
Japan - Tokyo

Tel: 81-3-6880- 3770
Korea - Daegu

Tel: 82-53-744-4301
Korea - Seoul

Tel: 82-2-554-7200
Malaysia - Kuala Lumpur
Tel: 60-3-7651-7906
Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870
Taiwan - Hsin Chu
Tel: 886-3-577-8366
Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600
Thailand - Bangkok
Tel: 66-2-694-1351

Vietnam - Ho Chi M
Tel: 84-28-5448- 2100

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828
Fax: 45-4485-2829
Finland - Espoo

Tel: 358-9-4520-820
France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Garching
Tel: 49-8931-9700
Germany - Haan

Tel: 49-2129-3766400
Germany - Heilbronn
Tel: 49-7131-67-3636
Germany - Karlsruhe
Tel: 49-721-625370
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560
Israel - Ra’anana

Tel: 972-9-744-7705
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7289-7561
Poland - Warsaw

Tel: 48-22-3325737
Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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