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ATmega3209/4809 — 48-pin Data Sheet

Pinout

Pinout

48-pin QFN/TQFP

I 2 4z
o oo o

@ 4

PAS5
PAG
PA7
PBO
PB1
PB2
PB3
PB4
PBS
PCO
PCA1

44 [¥] PAO (EXTCLK)

GND
UPDI
PF6
PF5

PF4
PF3

PF2
PF1 (TOSC2)
PFO (TOSC1)
PE3

PE2

PE1

PEO

GND

AVDD

PD7

PD6

<
23
@n_

PC2

Power
I:l Input supply

. Ground

!I GPIO on VDD power domain
ﬂ GPIO on AVDD power domain

PC5

PC6
PC7
PDO
PD1
PD2

Functionality
Ij Programming, debug
|:| Clock, crystal

4 ™I

|2 Digital functions only
|2 Analog functions

PD5

PD3
PD4

© 2018 Microchip Technology Inc.

Datasheet Preliminary

DS40002016A-page 7
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Electrical Characteristics

16-bit count @ 1 MHz

RTC 16-bit count @ OSCULP32K 1.2 MA
WDT (including OSCULP32K) 0.7 HA
0OSsC20M 125 MA
AC Fast Mode® 92 pA
Low Power Mode(®) 45 pA
ADC 50 ksps 325 MA
100 ksps 340 A
XOSC32K C.=7.5pF 0.5 MA
OSCULP32K 04 MA
USART Enable @ 9600 Baud 13 MA
SPI (Master) Enable @ 100 kHz 2.1 MA
TWI (Master) Enable @ 100 kHz 23.9 pA
TWI (Slave) Enable @ 100 kHz 17.1 MA
Flash programming Erase Operation 1.5 mA
Write Operation 3.0
Note:

1. Current consumption of the module only. To calculate the total power consumption of the system,
add this value to the base value in section “Power Consumption”.

2. CPU in Standby mode.

BOD and POR Characteristics
Table 5-8. Power Supply Characteristics

SRON Power-on Slope V/ms

Table 5-9. Power On Reset (POR) Characteristics

S T N T

VpoRr POR threshold voltage on Vpp Vpp falls/rises at 0.5V/ms or slower 0.8 -
falling

POR threshold voltage on Vpp 14 - 1.8
rising

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 14
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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 DS40002016A-page 15
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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 DS40002016A-page 23
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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 DS40002016A-page 24
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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 6-11. Power-Down Mode Supply Current vs. Vpp (all functions disabled)
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Figure 6-12. Power-Down Mode Supply Current vs. Vpp (all functions disabled)
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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)

75 Treshold
1 — Vih
70 — Vil

65 \
60
557

507

Threshold [%]

457

407

357

3077

25 T T T T T T T T T T T T T T T
1.5 2.0 25 3.0 35 4.0 4.5 5.0 55

vdd [V]

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 33



ATmega3209/4809 — 48-pin Data Sheet

Typical Characteristics

Figure 6-41. BOD Threshold vs. Temperature (Level 4.3V)

4,34+

4.327

4.30-//\

4.287
4.267

4.24+

BOD level [V]

4.227
4.20
4.187

4.167

— Falling VDD
— Rising VDD

-40 -20 0

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 6-49. INL vs. V¢ (Vpp=5.0V, faApc=115 ksps), REFSEL = Internal Reference
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Figure 6-50. Offset Error vs. Vpp (fapc=115 ksps) at T=25°C, REFSEL = Internal Reference
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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 6-53. Absolute Accuracy vs. Vrer (Vpp=5.0V, faopc=115 ksps, REFSEL = External Reference)
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Figure 6-54. DNL vs. Vpp (fapc=115 ksps, T=25°C, REFSEL = External Reference)
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Typical Characteristics

Figure 6-57. Gain vs. Vgrgr (Vpp=5.0V, faopc=115 ksps, REFSEL = External Reference)
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Figure 6-58. INL 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)
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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 6-69. 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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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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Fax: 480-792-7277
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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

Datasheet Preliminary

© 2018 Microchip Technology Inc.

DS40002016A-page 68



