MICROCHIP AVR® DA

Product Brief

Introduction

The AVR® DA family of microcontrollers is using the AVR® CPU with hardware multiplier, running at up to 24 MHz,
with 32/64/128 KB of Flash, 4/8/16 KB of SRAM, and 512 bytes of EEPROM in 28-, 32-, 48- or 64-pin packages. The
family uses the latest technologies from Microchip with a flexible and low-power architecture including Event System,
accurate analog features, advanced digital peripherals and Peripheral Touch Controller (PTC).

Features

+ AVR®CPU:

Running at up to 24 MHz
Single-cycle 1/0 access

Two-level interrupt controller
Two-cycle hardware multiplier
Supply voltage range: 1.8V to 5.5V

* Memories:

32/64/128 KB In-system self-programmable Flash memory
4/8/16 KB SRAM
512B EEPROM

32B of user row in nonvolatile memory that can keep data during chip-erase and be programmed while the
device is locked

Write/erase endurance

» Flash 10,000 cycles

+ EEPROM 100,000 cycles
Data retention: 40 years at 55°C

+ System:

Power-on Reset (POR) circuit
Brown-out Detector (BOD)
Clock options
» High-precision internal High-Frequency Oscillator with selectable frequency up to 24 MHz (OSCHF)
— Auto-tuning for improved internal oscillator accuracy
* Internal PLL up to 48 MHz for high-frequency operation of Timer/Counter type D (PLL)
» 32.768 kHz ultra low-power internal oscillator (OSC32K)
» 32.768 kHz external crystal oscillator (XOSC32K)
+ External clock input
Single-pin Unified Program and Debug Interface (UPDI)
Three sleep modes
 Idle, with all peripherals running for immediate wake-up
+ Standby
— Configurable operation of selected peripherals
» Power-Down with full data retention
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» Peripherals:
— Up to two 16-bit Timer/Counter type A (TCA) with dedicated period register and three PWM channels
— Up to five 16-bit Timer/Counter type B (TCB) with input capture and simple PWM functionality
— One 12-bit Timer/Counter type D (TCD) optimized for power control
— One 16-bit Real-Time Counter (RTC) running from external crystal or internal oscillator
— Up to six USART with fractional Baud Rate Generator, auto-baud, and start-of-frame detection
— Two Master/Slave Serial Peripheral Interface (SPI)
— Up to two Two-Wire Interface (TWI) with dual address match
* Independent master and slave operation (dual mode)
+ Philips I2C compatible
» Standard mode (Sm, 100 kHz)
» Fast mode (Fm, 400 kHz)
+ Fast mode plus (Fm+, 1 MHz) (M
— Event System for CPU independent and predictable inter-peripheral signaling
— Configurable Custom Logic (CCL) with up to six programmable Look-up Tables (LUT)
— One 12-bit differential 130 ksps Analog-to-Digital Converter (ADC)
— Three Analog Comparators (ACs) with window compare functions
— One 10-bit Digital-to-Analog Converter (DAC)
— Up to three Zero-Cross Detectors (ZCD)
— Multiple voltage references (VREF)
« 1.024V
+ 2.048V
« 2500V
* 4.096V

— Peripheral Touch Controller (PTC) with Driven Shield+ and Boost Mode Technologies for capacitive touch
buttons, sliders, wheels and 2D surface.

* Up to 46 self-capacitance and 529 mutual-capacitance channels
— Automated Cyclic Redundancy Check (CRC) Flash memory scan
— Watchdog Timer (WDT) with Window mode, with a separate on-chip oscillator
— External interrupt on all general purpose pins
» 1/O and Packages:
— Up to 55 programmable I/O pins
— 28-pin SPDIP, SSOP and SOIC
— 32-pin VQFN 5x5 mm and TQFP 7x7 mm
— 48-pin VQFN 6x6 mm and TQFP 7x7 mm
— 64-pin VQFN 9x9 mm and TQFP 10x10 mm
» Temperature Ranges:
— Industrial: -40°C to +85°C
— Extended: -40°C to +125°C

Note:
1. 12C Fm+ is only supported for above 2.7V.

AVR® DA Family Overview

The figure below shows the AVR® DA devices, laying out pin count variants and memory sizes:

» Vertical migration is possible without code modification, as these devices are fully pin and feature compatible
» Horizontal migration to the left reduces the pin count, and therefore, the available features
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Figure 1. AVR® DA Family Overview
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Devices with different Flash memory size typically also have different SRAM.

The name of a device in the AVR® DA family is decoded as follows:

Figure 2. AVR® DA Device Designations

Memory Overview
Table 1. Memory Overview

Devices

AVR128DA641

Flash size in KB
Family ——
Pin Count

AVR32DA48
AVR32DA32
AVR32DA28

[ - E/MR
- [ Package Style

MR = VQFN64
6LX = VQFN48
RXB = VQFN32
PT = TQFP

SS = SSOP
SO =80IC

SP = SPDIP

Temperature Range
| =-40°C to +85°C (Industrial)
E =-40°C to +125°C (Extended)
Carrier Type
T = Tape & Reel
* Blank means tube or tray

p Pins

AVR64DA64
AVR64DA48
AVR64DA32
AVR64DA28

AVR128DA64
AVR128DA48
AVR128DA32
AVR128DA28

Flash memory 32 KB 64 KB 128 KB
SRAM 4 KB 8 KB 16 KB
EEPROM 512B 512B 512B
User row 32B 32B 32B
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Peripheral Overview
Table 2. Peripheral Overview

AVR128DA28 AVR128DA32 AVR128DA48

AVR64DA28 | AVR64DA32 | AVR64DA4s | AVR128DA64

AVR64DA64

AVR32DA28 AVR32DA32 AVR32DA48

Max. frequency (MHz)

16-bit Timer/Counter type A (TCA) 1 1 2 2
16-bit Timer/Counter type B (TCB) 3 3 4 5
12-bit Timer/Counter type D (TCD) 1 1 1 1
Real-Time Counter (RTC) 1 1 1 1
USART 3 8 5 6
SPI 2 2 2 2
TWI/I2C 1(1) 2 2() 2
12-bit Differential ADC (channels) 1(10) 1(14) 1(18) 1(22)
10-bit DAC (outputs) 1(1) 1(1) 1(1) 1(1)
Analog Comparator (AC) 3 3 3 3
Zero-Cross Detectors (ZCD) 1 1 2 3
Peripheral Touch Controller (PTC) (self- 1 1 1 1
cap/mutual cap channels) (18/81) (22/121) (32/256) (46/529)
Custom Logic (LUTSs) 1(4) 1(4) 1(6) 1(6)
Watchdog Timer 1 1 1 1
Event System Channels 8 8 10 10
General Purpose 1/02) 233 27 41() 55(2)

PA[7:0], PB[7:0],

PA[7:0], PC[3:0], PC[7:0], PD[7:0],

PA[7:0], PC[3:0], AL7:01 PBIS:O],

Port PD[7:0], . ) PC[7:0], PD[7:0], ) ;
PF[6.1.0] PD[7:0],PF[6:0] PE[3:0], PF[6:0] PE[7|':(2];'[;S][6'O]'

External Interrupts 23 27 41 55

CRCSCAN 1 1 1 1

Unified Program and Debug Interface 1 1 1 1

(UPDI)

Notes:

1. The TWI/I2C can operate simultaneously as master and slave on different pins.
2. The PF6/RESET pin is input-only.
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Block Diagram

Block Diagram

Legend:
M = Master
S = Slave
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Pinout

2. Pinout

21 28-Pin SPDIP, SSOP and SOIC

PA7
PCO
PC1
PC2
PC3
PDO
PD1
PD2
PD3
PD4
PD5
PD6
PD7
AVDD

© ® N O O A w N @

I U G ¢
A~ W N -~ O

28
27
26
25
24
23
22
21
20
19
18
17
16
15

Power

[] Power Supply
Il Ground
7] Pin on VDD Power Domain

"] Pin on AVDD Power Domain

PA6
PA5

PA4

PA3

PA2

PA1

PAO (EXTCLK)
GND

VDD

UPDI

PF6 (RESET)
PF1 (XTAL32K2)
PFO (XTAL32K1)
GND

Functionality

| 4 Programming/Debug

[ ] Clock/Crystal

| 4 Digital Function Only

|4 Analog Function

Note: For the AVR® DA Family, the VDD and AVDD are internally connected (no separate power domains).
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Pinout

32-Pin VQFN and TQFP
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PA3 1 PF4
PA4 2 PF3
PA5 3 PF2
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PC1 7 | | AVDD
PC2 8 PD7
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Power Functionality
[] Power Supply | 4 Programming/Debug
B Ground [ ] Clock/Crystal
] Pin on VDD Power Domain |4 Digital Function Only
7] Pin on AVDD Power Domain |4 Analog Function

Note: For the AVR® DA Family, the VDD and AVDD are internally connected (no separate power domains).
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Pinout

2.3 48-Pin VQFN and TQFP
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PA5 ® PF2
PA6 PF1 (XTAL32K2)
PA7 PFO (XTAL32K1)
PBO PE3
PB1 PE2
PB2 PE1
PB3 PEO
PB4 GND
PB5 AVDD
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PC1 PD6
PC2 25 / PD5
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Power Functionality
. Power Supply E Programming/Debug
Il Ground [ ] Clock/Crystal
] Pin on VDD Power Domain |4 Digital Function Only
"] Pin on AVDD Power Domain |4 Analog Function

Note: For the AVR® DA Family, the VDD and AVDD are internally connected (no separate power domains).
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Pinout

64-Pin VQFN and TQFP
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[] Power Supply
Il Ground
] Pin on VDD Power Domain

7] Pin on AVDD Power Domain

PC7

PD7

PDO | | 26

PD1
PD2
PD3
PD4
PD5
PD6

Functionality

| 4 Programming/Debug
[ ] Clock/Crystal
|4 Digital Function Only

|4 Analog Function

Note: For the AVR® DA Family, the VDD and AVDD are internally connected (no separate power domains).
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I/0 Multiplexing and Considerations

3. I/0 Multiplexing and Considerations

3.1 1/0 Multiplexing

VQFN64/
VQFN48/
SPDIP28/
SSO0P28
Pin name (1:2)
USARTn
CCL-LUTn

o c
Q

62 44 30 22 PAO EXTCLK XOIY0 0,TxD Woo 0,IN0
63 45 31 23 PA1 X1/Y1 0,RXD Wo1 0,IN1
64 46 32 24 PA2 TWI X2/Y2 0,XCK 0,SDA(M) wo2 o,Wo EVOUTA 0,IN2
1 47 1 25 PA3 ™I X3/Y3 0,XDIR 0,SCL(M) wo3 1,W0 0,0UT
2 48 2 26 PA4 X4IY4 0,TxD(3) 0,MOSI wo4 0,WOA
3 1 3 27 PAS X51Y5 0,RxD(3) 0,MISO wos 0,WOB
4 2 4 28 PA6 X6/Y6 0,XCK(3) 0,SCK o,woc 0,0UT®)
0,0UT 0,0UT
5 3 5 1 PA7 CLKOUT XTIVT 1,0UT 1,0UT | 0XDIR() 0,55 owop | EVOUTA (®)
2,0UT 2,0UT
6 VDD
7 GND
8 4 PBO X8/Y8 3,TxD woo(3) W00 4,INO
9 5 PB1 X9/Y9 3,RxD wo1® | wot 4,IN1
10 6 PB2 X10/Y10 3.XCK 1,8DAM)®) | wo2) | wo2 EVOUTB 4,N2
1 7 PB3 XY 11 3XDIR 1,scLm)®) | wos(d) wo3 4,0UT
12 8 PB4 X12/Y12 3x0@) | 1,m0sI1(3) wo4(3) wo4 2wo®) | owoA®)
13 9 PB5 X13/Y13 3RxDB) | 1,Ms0B) wos(3) WOo5 3W0 0,woB(3)
14 PB6 X14/Y14 3xck® | 1,sck@) | 1,8DA©S)®) o,woc() 4,0uUT®)
15 PB7 X15/Y15 3XDIRG) | 1,55(3) 1,5CL(s)®) owop® | Evouts ()
16 10 6 2 PCO 1,TxD 1,MOsI woo(®) 2,W0 1,INO
17 1 7 3 PC1 1,RxD 1,MISO wo1() 3,wo(3) 1,IN1
18 12 8 4 PC2 TWI 1,XCK 1,8CK 0,SDAM)3) | wo2(3) EVOUTC 1,IN2
19 13 9 5 PC3 TWI 1,XDIR 158 o0,scLM)@) | wos®) 1,0UT
20 14 VDD
21 15 GND
22 16 PC4 1,7x0@) | 1,mosI3) wo4®) | woo®)
23 17 PC5 1,RxDB) | 1,ms0() wos®) | wo1()
0,0UT(®)
24 18 PC6 1,0uT(®) 1xck®) | 1,5ck®) 0,SDA(S) wo23) | 4wo) 1,0UT(3)
2,0UT(3)
0,0UT(®)
25 19 PC7 1,0UT®) | 1,xDIR(G) 1,55() 0,SCL(S) evoutc (3)
2,0uT(®)
0,AINN1
26 20 10 6 PDO AINO X16/Y16 1,AINN1 woo(3) 2,IN0
2,AINN1
27 21 1 7 PD1 AIN1 X717 0,ZCIN wo1®) 2,IN1
0,AINPO
28 22 12 8 PD2 AIN2 X18/Y18 1,AINPO wo2(3) EVOUTD 2,IN2
2,AINPO
0,AINNO
29 23 13 9 PD3 AIN3 | X19/Y19 wo3®) 2,0UT
1,AINP1
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I/0 Multiplexing and Considerations

SPDIP28/
SS0P28
Pin name (1:2)
USARTn
CCL-LUTn

o c
Q
.

1,AINP2

14 10 PD4 AIN4 X20/Y20 wo4(3)
2,AINP1
15 1 PD5 AIN5 | X21/v21 1,AINNO wos(3)
0,AINP3
16 12 PD6 AIN6 | X22/Y22 1,AINP3 VouT 2,0UT(®)
2,AINP3
0,AINN2
17 13 PD7 VREFA AIN7 | X23/Y23 1,AINN2 EVOUTD (3)
2,AINNO/AINN2
18 14 AVDD
19 15 GND
PEO AINS | X24/Y24 0,AINP1 47xD | omosI®) woo(®)
PE1 AIN9  X25/Y25 2,AINP2 4,RxD o,Miso(®) wo1()
PE2 AIN10 | X26/Y26 0,AINP2 4,XCK 0,5cK(3) wo2(3) EVOUTE
PE3 AINT1 | X27/Y27 1,ZCIN 4,XDIR 0,55() wo3)
PE4 AIN12 | X28/Y28 4,1xD(3) wo4®) | wood)
PE5 AIN13  X29/Y29 4,RxD() wos®) | wo1()
PE6 AIN14 | X30/Y30 4.xcK®) wo2(3)
PE7 AIN15 | X31/Y31 2ZCIN | 4XDIR() EVOUTE (3)
20 16 PFO | XTAL32K1 | AIN16(6) | X32/Y32 2,TxD woo®) o,woAR) 3,IN0
21 17 PF1 | XTAL32k2 = AIN17(6) = X33/Y33 2,RxD wo1@) o,woB() 3,IN1
22 PF2 T™WI AIN18(6) | x34/v34 2,XCK 1,8DAM) | wo2 (®) owoc 3) EVOUTF 3,IN2
23 PF3 ™wI AIN19(6)  x35/Y35 2, XDIR 18cLM) | wos () o,wob (3) 3,0UT
24 PF4 AIN20(®) | x36/Y36 2,TxD () wo4 () owo (3
25 PF5 AN216)  x37Y37 2,RxD (3 wos(3) 1,.wo(3)
26 18 PF6(5) | RESET
27 19 UPDI
PGO X40/Y40 5, TxD woo 3) | woo () 5,IN0
PG1 Xa1/¥41 5RxD wo1®) | wo1®) 5,N1
PG2 X42/Y42 5XCK wo2) | wo2(3) EVOUTG 5,IN2
PG3 X43/Y43 5XDIR wo3®)  wos® | 4wo 5,0UT
28 20 VDD
29 21 GND
PG4 X44/Y44 57xD(3) | oMosI(®) wo4@®) | woa3) 0,WOA®)
PG5 X45/Y45 5RDG) | oMmiso®) wos®) | wos(3) o,woB(3)
PG6 X46/Y46 5xck® | 0,sck®) owoc(®) 5,0UT(3)
PG7 X47/Y47 5XDIRG)  0,55() owobp® | EvouTe (3)
Notes:
1. Pins 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 Port Multiplexer section.
4. The TWI pins that can be used as master or slave are marked M. Pins with slave only are marked S.
5. Input-only.
6. Positive input-only.

© 2020 Microchip Technology Inc. Product Brief DS40002164B-page 12



4.

AVR® DA

Revision History

Revision History

T

B 08/2020  Updated AVR® MCU DA (AVR-DA) to AVR® DA MCU, and AVR-DA to AVR DA, per latest
trademarking

A 03/2020 Initial document release
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The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to make files and
information easily available to customers. Some of the content available includes:

* 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 (FAQs), technical support requests, online
discussion groups, Microchip design partner 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

Product Change Notification Service

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

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative

* Local Sales Office

»  Embedded Solutions Engineer (ESE)
» Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

* Microchip products meet the specification contained in their particular Microchip Data Sheet.

* Microchip believes that its family of products is one of the most secure families of its kind on the market today,
when used in the intended manner and under normal conditions.

» There are dishonest and possibly illegal methods used to breach the code protection feature. All of these
methods, to our knowledge, require using the Microchip products in a manner outside the operating
specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of
intellectual property.

» Microchip is willing to work with the customer who is concerned about the integrity of their code.

» Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code
protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection
features of our products. Attempts to break Microchip’s code protection feature may be a violation of the Digital
Millennium Copyright Act. If such acts allow unauthorized access to your software or other copyrighted work, you
may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
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your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER
EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting 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, Adaptec, AnyRate, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox,
KeelLoq, Kleer, LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
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