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ATmega3209/4809 — 48-pin Data Sheet

Pinout

Pinout

48-pin QFN/TQFP
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I/0 Multiplexing and Considerations

4, I/0 Multiplexing and Considerations

4.1 Multiplexed Signals

QFN48/ 0 ACO USARTn CAO Bn CCL-LUTn
TQFP48
44 PAO

EXTCLK 0,TxD 0-W00 0-INO
45 PA1 0,RXD 0-WO1 0-IN1
46 PA2 ™wI 0,XCK SDA(MS) 0-W02 0-WO EVOUTA 0-IN2
47 PA3 ™wI 0,XDIR SCL(MS) 0-wo3 1-Wo 0-0UT
48 PA4 0,TxD(3) MOsSI 0-Wo4
1 PAS 0,RxD(3) MISO 0-WO05
2 PA6 0,XCK(®) SCK 0-ouT(3)
3 PA7 cLKoUT ouT 0,XDIRG) ss EVOUTAR)
4 PBO 3,TxD 0-woo(3)
5 PB1 3,RxD 0-wo1(3)
6 PB2 3,XCK 0-wo2(3) EVOUTB
7 PB3 3.XDIR 0-wo3()
8 PB4 3,7xD(3) 0-w04(3) 2-wo(3)
9 PB5 3,RxD(3) 0-wos(3) 3-WO0
10 PCO 1,TxD MosI(3) 0-woo(3) 2-WO0 1-INO
1 PC1 1,RxD Miso(3) 0-wo1(3) 3-wo3) 1-IN1
12 PC2 TWI 1,XCK sck(®) SDA(MS)(3) 0-wo2(3) EVOUTC 1-IN2
13 PC3 TWI 1,XDIR ss(®) scL(Ms)(3) 0-wo3(3) 1-0UT
14 VDD
15 GND
16 PC4 1,TxD(3) 0-w04(3)
17 PC5 1,RxD(3) 0-wos(3)
18 PC6 1,XCK(3) 1-0UT(®)
19 PC7 1,XDIR(A) EvouTc®)
20 PDO AINO 0-wo0(3) 2-INO
21 PD1 AIN1 P3 0-wo1(3) 2-IN1
22 PD2 AIN2 PO 0-w02(3) EVOUTD 2-IN2
23 PD3 AIN3 NO 0-wo3(3) 2-0UT
24 PD4 AIN4 P1 0-wo4(3)
25 PD5 AINS N1 0-wos5(3)
26 PD6 AING P2 2-0UT(3)
27 PD7 VREFA AIN7 N2 EvouTD(®)
28 AVDD
29 GND
30 PEO AIN8 mosI(3) 0-woo(3)
31 PE1 AIN9 Miso®) 0-wo1(3)
32 PE2 AIN10 sck®) 0-wo2(3) EVOUTE
33 PE3 AIN11 ss(3) 0-wo3(3)
34 PFO TOSC1 2,TXD 0-woo(3) 3-INO
35 PF1 TOSC2 2,RxD 0-wo1(3) 3-IN1
36 PF2 TWI AIN12 2,XCK SDA(S)(3) 0-wo2(3) EVOUTF 3-IN2
37 PF3 TWI AIN13 2XDIR scL(s)®) 0-wo3(3) 3-0UT
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I/0 Multiplexing and Considerations

QFN48/ ADCO ACO USARTn T™WIO TCAO TCBn CCL-LUTn
TQFP48
38 PF4

39

40

41

42

43

AIN14 2,TxD@) 0-w04(3) 0-wo®)
PF5 AIN15 2,RxD(3) 0-wos5(3) 1-wo(d)
PF6 RESET 2,xcK(3) 3-0uT®)
UPDI
VDD
GND
Note:

1. 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.

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

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

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 9
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Electrical Characteristics

Note:
1. Pin group A (PA[7:0]), PF[6:2]), pin group B (PB[7:0], PC[7:0]), pin group C (PD:7:0, PE[3:0],
PF[1:0]). For 28-pin and 32-pin devices pin group A and B should be seen as a single group. The
combined continuous sink/source current for each individual group should not exceed the limits.

VREF

Table 5-17. Internal Voltage Reference Characteristics

I [ N T

tstart Start-up time

VDDINTO55V Power supply voltage range for INTO55V 1.8 - 55 V
VDDINT11V Power supply voltage range for INT11V 1.8 - 5.5
VDDINT15V Power supply voltage range for INT15V 1.8 - 55
VDDINT25v Power supply voltage range for INT25V 3.0 - 5.5
VDDINT43V Power supply voltage range for INT43V 4.8 - 55

Table 5-18. ADC Internal Voltage Reference Characteristics(!

T ST T

INT11V Internal reference voltage Vop=[1.8V, 3.6V] 2.0
T=[0 - 105]°C

INTO55V Internal reference voltage Vpp=[1.8V, 3.6V] -3.0 3.0

INT15V T=[o - 105]0C

INT25V

INTO55V Internal reference voltage Vpo=[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 ADCOREFSEL bit field in the
VREF.CTRLA register.

Table 5-19. AC Internal Voltage Reference Characteristics(1)

S ST T

INTO55V Internal reference voltage Vpp=[1.8V, 3.6V] -3.0
INT11V T=[0 - 105]°C

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40002016A-page 19
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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

6.1.4 Supply Currents in Standby Mode

Figure 6-13. Standby Mode Supply Current vs. Vpp (RTC running with internal OSCULP32K)
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Figure 6-14. Standby Mode Supply Current vs. Vpp (Sampled BOD running at 125 Hz)
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Typical Characteristics

GPIO Output Characteristics
Figure 6-21. 1/0 Pin Output Voltage vs. Sink Current (Vpp=1.8V)
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Figure 6-22. 1/0 Pin Output Voltage vs. Sink Current (Vpp=3.0V)
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Typical Characteristics

Figure 6-31. 1/O Pin Pull-Up Resistor Current vs. Input Voltage (Vpp=5.0V)
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6.3 VREF Characteristics
Figure 6-32. Internal 0.55V Reference vs. Temperature
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Typical Characteristics

Figure 6-33. Internal 1.1V Reference vs. Temperature
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Figure 6-34. Internal 2.5V Reference vs. Temperature
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Typical Characteristics

Figure 6-35. Internal 4.3V Reference vs. Temperature
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6.4 BOD Characteristics

BOD Current vs. Vpp
Figure 6-36. BOD Current vs. Vpp (Continuous Mode Enabled)
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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)
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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 6-49. INL vs. V¢ (Vpp=5.0V, faApc=115 ksps), REFSEL = Internal Reference

Temperature [°C]

2.0

Il -40
1.8 I 25
85
1.6 105
1.4
1.2

INL [LSB]

25 4.3 VDD
Vref [V]

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 6-57. 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 6-59. INL vs. Vger (Vpp=5.0V, faApc=115 ksps, REFSEL = External Reference)
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Figure 6-60. Offset vs. Vpp (fapc=115 ksps, T=25°C, REFSEL = External Reference)
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Typical Characteristics

Figure 6-67. OSC20M Internal Oscillator: Frequency vs. Calibration Value (Vpp=3V)
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Figure 6-68. OSC20M 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
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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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