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1. ATmega328PB TR BTEIZRL T

1.1, ELHFE
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o FASHEZIALWRET Ty Va2 1)
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® 20MIPS/20MHz
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* Atmel QTouch®747'7) 3 {%
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o JE R RE BE il 181 25 (PTC: Peripheral Touch Controller)

o yuy)[EZE i H(CFD:Clock Failure Detection)
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1.2. TIVARBEDLT $4L YY)
(FTRESNDHLI72)ATmega328PBRL A By 7" A= 1 Z LU F CTHIAT AIBE T,
http://www.atmel.com/devices/ATMEGA328PB.aspx
B1-1. 7 W4R 917" A=

Home > Products > Microcontrollers > AVR 8- and 32-bit MCUs > megaAVR MCUs

ATmega328FPB

Overview Parameters Tools Documents Applications

Get Started

we'll tell you all you need to know to
start evaluating and working with
this product.

= Start Now o
» Contact Sales u
» Request Samples >|
# Sign-up for News F
Datasheet Related ltems

» Third Party Support
= University Program

PDF  Software Description » AVR Knowledge Base
» Technical Support
- ATmega328PE Preliminary Summary » Wh's Chahgﬁ
E (file size: 3. 1MB, 24 pages, revisicn A, updated: 07/2015) * Mature Devices
- ATmega328PB Preliminary

(file size: 7.5MB, 423 pages, revision A, updated: 07/2015)

More Documents...

The high-performance Atmel® ATmega328PE is an 8-bit AVR RISC-based microcontroller (MCU) with picePower® technology. It
combines 32kB ISP Flash memory with read-while-write capabilities, 1kB EEPROM, 2kB SRAM, 27 general purpose 1/O lines, 32
general purpose working registers, five flexible timer/counters with compare medes, internal and external interrupts, two USARTs
with wake-up on start of transmission, twe byte-criented 2-wire serial interfaces, twe SPI serial perts, 8-channel 10-bit A/D
converter, programmable watchdog timer with internal oscillater, a unigue serial number and six software selectable power saving
modes. The device operates between 1.8-5.5 volts.

The ATmega328FPB is the first 8-bit AVR MCU to feature the QTouch® Peripheral Touch Controller (FTC), which acquires signals in
order to detect touch on capacitive sensors, and supperts both self- and mutual-capacitance sensors. The PTC is supported by the
QTouch Composer development tool (QTouch Library project builder and QTouch Analyzer). It provides a faster and less complex
capacitive touch implementation in any application.

The ATmega328PB supports 24 buttons in self-capacitance mode, or up to 144 buttons in mutual-capacitance mode. Mixing and
matching mutual-and self-capacitance sensors is possible, and only one pin is required per electrode - no external components are
required, delivering savings on the BOM cost compared to competing solutions.

By executing powerful instructions in a single clock cycle, the device achieves throughputs approaching 1 MIPS per MHz, balancing
power consumption and processing speed.

Key Parameters

Parameter Value
Flash (Kbytes): 32 Kbytes
Pin Count: 32

Max. Operating Freg. (MHz): 20 MHz
CPL: 2-bit AVR.
# of Touch Channels: 12
Hardware QTouch Acguisition: Yes

Parameters#7 C, ZD7 NAMIK T D77y v 288, JHIOERE vV B, AV BI7RE DX D72)FE M7 ik BT A= 4 DG5
nEY,

http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=parameters
Documents#7 C, ZDT NARIX T H(T =4y — MRS HFLIR D LH72) 2 TOREE R GO ET,
http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=documents
4 H ., Documents#7 R ®DatasheetfEIEIZIZLL FD22DE R HVET,
1. (B TO LR LR L ERAVFREZ Z Te) Preliminary (B 7E)/Complete(FE AR
2. (ESCHE#R. EVELE, SMPHERE WA & ) Preliminary Summary (B 2EK9)/ Summary (BRI

BIZIE A=F7=TRRFF DB EDIH72)7T NAR B DIE ALk &b LD Z L+ 577477 HDocuments# 7 TF
MATRET,
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http://www.atmel.com/devices/ATMEGA328PB.aspx
http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=parameters
http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=documents

Applications#7" T, ZOT NARZK§ D(ZAUTHI RS20 OHESE IS I SEIRAMG O E T,
http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=ap
Tools#7" T, ZOT NAXIKFHUDE, FHEiAZ LR, 7| GHliry b, BSDL77AVDEH72) & TORBEY -V ET,
http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=tools

ATmega328PB Xplained Minidyh 77 BEIZLL F DY/ CTHIH Al REZ2 ATmega328PB Xplained Miniz /)y /4 A2 L2k TRAZEN
TEET,

plications

http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=tools

1.3. ATmega328PB Xplained Mini¥yh

ZDOXyMILL T DY/ TAdd to Cartz/Yy /T HZ LIS TV I/ ELTHIENTEET,

http://www.atmel.com/tools/MEGA328PB-XMINI.aspx

X 1-2. ATmega328PB Xplained Mini17 A'—Y"

ATmeqga328PE Xplained Mini

Owerview

Desvicess Darcuments

Applications Related Tools

The AtmelE ATmegaI2BPE Xplained M
evaluating the Atmel ATmega3ZEP r
Tully intagrat
later, The kil pr
integration of th

Peripheral Touch Controller {PTC).
Key Features

Studia.
= Auto-1D for board identification in Atmel Stu
+ Access to all signals on target MCU
+ Dnegreen status LED
= One mechanical user push button

« Wirtual COM part (CDC)

= 16MHz target clk

+ USB powered

= Arduino shield compatible foot prints
» Target SPI bus header foot print

Ordering Informartion

25 e oy
Sugge dgetary use anly.

plagration with Atmel 5
e ATmegalZEPE MOU enabiing easy

It Teatures lowr capadcitive bultons lor easy evaluation of the

* On-board debugger with full source-level debugging support in Atmel

* Four capacitive touch buttons [underneath the AVR logo)

= X¥plained Pro extension headers can easily be strapped in
» Supported with application examples published on Atmel Spaces

Ordering Code Atmel Store Availabilityt Unit Price (USD)2 Buy Online
¥ ¥ T
' |
|
ATMEGAIZEPE-XMINI 50 1 & USD B.BE sact =
- T
[Add to cart |
_]Bd'_lt"‘-' can be plac o currently not availabide.

o
Get Started

Wil tell you 2l wou ivesd U0 kndw
Lo Starl evaluating and working
with this product.

= Start Now 3
» Request Samples 1
= Sign-up for Mews u

Related ltems

o with a
6.2 or

= Third Party Support

integrated Atmel QTowdsE

= Mature Divices

dio 6.2
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http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=applications
http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=tools
http://www.atmel.com/devices/ATMEGA328PB.aspx?tab=tools
http://www.atmel.com/tools/MEGA328PB-XMINI.aspx

Documents#7 C. [FIK XL HZE DO FF|ZD L83y MBI E T AL TOBENESILET,

http://www.atmel.com/tools/MEGA328PB-XMINI.aspx?tab=documents

SE A RBEGE D IO IR EEIE I DV CldDocuments# 7 F C AT Al BEZ2 ATmega328PB Xplained Minifif & D F-5| & & B L

TLIEEWN,
1.4. Atmel Studio

1.4.1. Atmel StudioW17 B

(#EBHDEMD)Atmel Studiod /v Ab—F1FLL F TAFAHETT,
http://www.atmel.com/tools/ATMELSTUDIO.aspx

1.4.2. Atmel Studiov{4A %4}

Atmel StudiolZ OV T EFESMIITLL T D478 A MEFE A NEZ BB TIEEN,

http://www.atmel.com/microsite/atmel_studio6/

& 1-3. Atmel Studio4Fs&HY A+ 717" A=Y

| Overview \ Software Library QTouch Tools C/C++ Compiler/Editer

Debugging/Simulation Videos

One Collaborative Studio
With Integrated App Store and
Shared Workspace

DOWNLOAD NOW

Atmel Studio 6 - The Studio to Design All Embedded Systems

What's New in Atmel Studio 6.2

Atmel introduces the latest xplained Mini development kit, an easy-to-use development
board with extensive examples.

Develop and Debug Atmel applications in a single, integrated environment with Atmel-ICE

Studio 6.2 support for the new Atmel-ICE probe provides advanced programming
and debugs connectivity for Atmel ARM- and AVR-based MCUs, including the ability
to capture data trace information

Accelerate Your Time to Market with Percepio Trace™

Gain insight into the run-time of embedded software with trace visualization.
Percepio Trace for Atmel Studio features

Control-flow trace (tasks and interrupts)
Custom data plots

Application debug output

Statistical code profiling

Support for viewing MCU event counters
Real-time operating system (RTOS) awareness

Atmel Gallery Overview:

Introduction of the Galler,

ASF Design (1 of 5): Startin
with a board, XMEGA-AIBU

#plained

= N .
Atmel Studio rnin

Videos#7 T, (x7 14, HLWC(GCO)7 vy =/ MERK, AVRIGHT N'v7' L ARMEIL T N7 728 D LH72) AU S5 E T,

http://www.atmel.com/microsite/atmel_studio6/videos.aspx

1.5. ATmega328PB Xplained Mini¥y D it

ATH T Atmel Sdtudio 6.2 SP2(6.2.1563)& TATmega328PB Xplained Miniy Mr#k+ A HE 2~ FITLET,

1. Atmel Studio 6.2 SP2(6.2.1563)RF/1TE LR Z 4 v a—N L TAV ARV L TLIZEWY,
2. Atmel Studio®V 7 CATFr[AEZ2Atmel Studio 6.2 ATmega328PBHEREuN"Y I DI VA= VENZ2 T AT R0 F- Ay ZO—F5IT

Atmel Studio 6.2 SP2IZATmega328PBT N A A KA BIMUET,
3F: Atmel StudioD FRRIZER NI DAY A= T M B HDFH A,
3. Atmel StudioZ B L TLZEVY,

4. ATmega328PB Xplained MiniZUSBH& —MIfEkiL TSV, ZAUTAtmel Studio TR AZENTELTLEY,
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http://www.atmel.com/microsite/atmel_studio6/videos.aspx
http://www.atmel.com/tools/MEGA328PB-XMINI.aspx?tab=documents
http://www.atmel.com/tools/ATMELSTUDIO.aspx
http://www.atmel.com/tools/ATMELSTUDIO.aspx

1.5.1. ATmega328PB Xplained Mini¥v+® B )& Hr 3 R
* - HATmega328PB Xplained Mini%yM3PCIZHEHES  &1-4, ATmega328PB Xplained Minik 54N 4¥A k=

n5E. E1-4. ATmega328PB Xplained Minib 74 'fJ
A= TREND EHITWindows®DAAIN =23 Ayt ="
ERy7 Ty T HTLED,

J Driver Software Installation

mEDBG Virtual COM Port (COM11)

mEDBG Virtual COM Port (COM11) installed

«/ Ready to use

—

o NIAN AVAM=ADNEE) 225 . B1-5. mEDBGM 34N {YAMIL RIS CRENAIICT

NAR v %= Y TCEDBGA —EIZENAHTL LD,

+ Atmel Studio 6.2% B\ TView=Available Atmel Tools~{T>7T<
7280, EDBGA"mEDBG”ELTY—VT—EITSF, V-V AE
Y—NH3Atmel

M’ Connected” EL TRRSNDHRETT, ZHUIZD
StudioL IELIBIEL CWAZ LA RLET,

1.5.2. ATmega328PB Xplained Minid® UARTZmEDBG® COMik’—

1. mEDBG USBZPCIZ#EE L T/ &,

X 1-5. mMEDBGk 741 1VAM=ILEL TN

el

p
=4 Device Manager

File Action View Help

& @ EIHEI " 2 %S

4 = CHELT0219
3 Batteries
; €) Bluetooth Radios
> M Computer
b ca Disk drives
» B, Display adapters
& DVD/CD-ROM drives
: &fﬁ Human Interface Devices
» 2% Imaging devices
&¥ Jungo Connectivity
b ﬂ Mice and other pointing devices
.. Monitors
; &Y Network adapters
'? Ports (COM & LPT)
YF Communications Port (COM1)
-.YZ¥ ECP Printer Port (LPT1)
"5 mEDBG Virtual COM Port (COM11)
; n Processors
b -% Sound, video and game controllers
&G Storage controllers
> g8 System devices
i Universal Serial Bus controllers

e

X 1-6. F| A gEALAtmel Y=L F ®OmEDBG

Available Tools

6 Simulator

> B X
Tools and Simulators Status
U mepBG (ATML2523010200000007) Connected
Connected

b 5T

2. COMR=IEBEM T DIZT NAR 2x=V ¥ %> TITEENY,

3. COMK —METEZ TIL9600bps, 87 —4 t'yb, 1fEZ Lty AT LT, COMF —MRTEILT NAA v X—Y v 2 AFIZ L2k > TE

HADIENTEET,
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1.6. 2’09330 T Wy
ARIEImEDBGE5 = L1 AATmega328PB Xplained Mini¥y b7 0y’ 5307 5 Ny & FIF L E T,
1.6.1. mMEDBG{#E FHIZ & AATmega328PB Xplained Minid7°'0%" 3304

1. mEDBG USBZPCIZHEEL TLE &Y,

2. Atmel Studio~{TX. Toolsz /)y . F D% IZDevice ProgrammingZ &R L, Tooll L TEEFEIL/=mEDBG. DevicezATmega3
2 8PB&L ClnterfaceZISPEL T A TApplyZ 7Y y7 L TIEEWY,

3. MemoriesZ BN L T/—AD hexET-1L.elf DT 7ANVETED T, FDHIZProgramZ/)y7 L TLIEEW,
4. V=2 ta— AR EEE 2856 | Production file~TE, Lell77AVETy7 0= L Cba=2" %707 7307 L TLTES 0N,
EISPT R I R DY B TNy I WIREDSFF A SILTOD BB LIVER A, 7y WIREBIEZ B 1L 20575137~ v
HAEZETZEN,
1.6.2. mEDBG{# FIZ &k 5ATmega32PB Xplained MinidD T 'y’
1. Atmel StudioZ BAAAL TL7ZEW,
2. mEDBG USBZPCIZH#E L TLEEW,
3. H7ple D7 vy =N BV TLTEE Y,

4. ProjectA=a—"C7 0 2/ hD7 0N T4 N = 2 RIR L TLIZEWY, Tools# 7 A TTF Ny I'EL TmEDBGE , /v4—T72—2L LT
debug WIREZBER L TL7EEW,

Debug#=2—"CStart Debugging and Break%/7)y/ L TL7ZE0N,

. ATmega328PBODWENta—A BFF Al SR WA 1T Atmel StudiolT 5 Ayt —Y 2R LU ET O T, Atmel StudiolZISPAv4—
Tx= A% o Cla— A Z R ESEDITILYESZ /Uy L TLIEEVY,

LT NI VEZEIImain TO R W CBRIRSIVE T, TV BBME T AN TEET,
. DebugA=2—"CDisable debugWIRE and CloseZ A TT N7 B{ELRITH 9L, ZNADWEN -2 Z 2 E L F9,

3*: Debugt=2—"CDisable debugWIRE and CloseZ &R 9 A L2 L~> TF Ny 8EEHRITH S22V E . DWENE2a— A BFF Al &
NWTEBWBRIIRTET Ny BIET, 85 T 5E, FAULSPIASPA v A—T 2= A%AHiH Z LI > CR IR R &7 1) 7307452
EMAFTRETL XD,

2. Atmel Studio T I D YERK

1. B % . Atmel Studio THHEL7 0y =/ M VERL T HIZIZFile=New~1TX | (E2-1. Atmel Studio CO IR A TIMERK TR
D EIID)Project... Z )y L TLIZENY,

X[2-1. Atmel Studio CODF 7 0V TIMERK
"' Start Page - AtmelStudio

Flle F.dn‘. View 'H'Asnst}{ LSF meect Dehug Tools  Window Help

o o

o

Mew P | &) Project. [;3 Ctrl+Shift+M
Open ' Fle. CirleM
Close 4] Example Project... Ctrl+Shift+E
Close Solutior I

2. ®2-2. IR0V 190 )4 N TRENDIDITH T 0 2/ New Project)7(3 =N 13 REE 9, GCC C executable Project
B ARA T oY M2 T . F LT A ARSI =N 218572012 0KE /)y /L TLIEE W,

&2-2. $73R7° 89 19 44—

New Project - | [—"—
Recent Templates Sort by: Search Installed Templates 2 ‘
Installed Templates T i

: ++
GCC C ASF Board Project C/C++ YPe:
it Creates an AVR B-bit or AVR/ARM 32-bit C
Assernbler project
GCC C Executable Project C/C++

Atrnel Studio Solution

GCC C Static Library Project C/C++

GCC C++ Executable Project C/C++

GCC C++ Static Library Project C/C++

Atme[ AT08401 : ATmega328PB T BALAIZFRL T [ FAsE k] 8



3. [®2-3. FNARBIRY Y —F TRENAIINTT N AAZEIR (Device Selection)y ' =N MFERENFET, megaAVRE RN HATmega

328PBT NAREIR, ZDRIZOKEIYyI L TIEENY,

X2-3. T NARZERY 4 -

P
Device Selection

ATmega328PB 32

2048

1024

328pr8 X

Name App./Boot Memory (Kbytes) Data Memory (bytes) EEPROM (bytes) | Device Info:

Device Name: ATmeqa328P8
Speed: 0

Vea 1.8/5.5

Family: megaAVR

2 Datasheets

Supported Tools
> Atmel-ICE

« AVR Dragon
+ AVR ONE!
B JTAGICE3

B JTAGICE mkll
M mEDBG

& Simulator
= STK600

4. X2-4. 770 19 YUY TRENDINTH LT B 2/ 77 ANVEAERR L TLIEEVY,

CTTANVINIZEL R Oa—N Wi i (N2 S LED N2 1B L TL7IZEW,

int main (void)

/% LEDt V&2 H 71U CTRERGERTE */
DDRB | =1<<DDRB5;

while (1)

{
{
}
}
5. 1—NERER:

o KR —MIDDRx, PORTx, PINxD3 2DV Y A& FFHLET,

/* SMRFEFHA PR F=0, fiFfiL=1) */
if (I (PINB& (1<<PINB7)))

/* LEDZONONZEIVEE % */
PORTB | =1<<PORTB5;

/* =D FENAFECLEDZOFFO)IZ IRz */
PORTB&=""(1<<PORTB5) ;

® DDRxVY AIR'—b VDS M ZEREMER ETHDIEbivET, 1=H 71, 0=A7)
o ALV LU THERRER ESILDE . PORTxDRHET 5)% 2 DLy NI 2 E) A A ICGHET2) % 2 OF —h t'Vi%
HighlZERE SN FE T, [RIUE M GHE0EEPNDE S F O /T LowlZBREI SV E T,

® PINxL Y 22T —b BV CTH R A VEIR T OEDIVET,

o ZDa—NHITIZ AT ELTPBTO#N, HELTPBSDLEDOBMEDLILET,

® ZZ CLEDOIEHEN DR REI I SWTHIEIS L E T,
o SN T (0)IRRETHDIRY , LEDOIF AT L EHAA0),
o ENAFREFUT-(1D)5HAIZLEDOIF AT L ET (1, BEE),

Atmel
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X2-4. 7°0Y°19h 94UNY)

B ATmege3257% Jed soggle - AmelStudi

=

T e T T

|2-¢-@-5A]] Dw Debug

IDE RO WO S iWA a0 nb|uss(F

ATmegad28PB.led toggle.c X

a l\ua\.

9 mainwhile.dse

IR e e
1 ) 5 B oF [ ] 5 L]} o ATmega328PB  debugWIRE on mEDBG (ATML2SZ3010200000007) < |

E=2E|Z2(00B3 a8

while(1)

[ check the button status (press - 0 , relesse -
F(1(PINE 8 (1<<PTNET)))
{

les (x86)\Atmel\Atmel Studio 6.2\Exten

= ") was evalusted as (** 1= ')
mmon. targets® from project “C:\Users\senthil_vel

51005 \Application\AVrGCC.d11 ",

6. 270V INET Ny T BT

Trega328PE_led_: S_led_toggle.cproj® (entry point)

7Y I ND TN T TY A BT 2= AERE R TE L CLIZEW, 7° 0y 2/ b D 7 T4 % BEL

Iz liPrOJect)b:L—ZP‘Propertles/\ﬁ?—_'fi‘ﬂ‘ 7°8 2R DT BN TATIAINNT, Tool# 71247, B2-5. Y- EAVE—-T1-ADERTE TR

X2-5. Y= &E1VI-T1-ADERTE

Selected debugger/programmer | CToolZmEDBGEL . InterfaceZ debugWIREE L CTEEIR L TL/ZEUY,

b LED_Toggle - AtmelStudio

- e S
ile Edit View VAssistX ASF Project Build Debug Tools Window Help
.;T.!-@I-_:Jnj‘uauﬁj.m-w-@- [ 5 | > bu [Debug -/ | [pmic BT
PERHBBOog S iMWEa|>ub|oSH(EE 2 T [He |G- oi 0 T 5 8 88| oo o
ATmegal68PB Xplained Mini - 4759 LED_Toggle X RIVRLCITIENS -

Build

N/A N/A

Build Events

Toolchain Selected debugger/programmer

Device {mEDBG-ATMLZZZZOSOZOOOO4759 vJ Interface: |debugWIRE v

Tool

1A EZAALTHE
- ERER7 0
- AR LTz hex77AVE~ A0 2/ ba—FRIC
ZHDOWEE]

1T 2DIZ2>DEEERNHOET,

=3

PR E T DT EMNTEET,
X2-6. 7 nyy E L TRAsA
Tools Window Hep

S| > |Debug

- @ [

3¥: Debugi=a—NDisable debugWIRE and CloseZIRIZ L TF A/ BIEEZIRIT H SR EES . DWENE2—2' 73
BRI RIIRIZT NV BMET, RS9 5&, TIESPIZ > THBIX S%a27n)

Atmel

ATO08401 :

TN TN B TEDL M TT Ny VEEA B,
HXIAATISAZEZET,
BHUIE2-6. TNy 7R L TR EE2-7. TNy BIR &P BT C/AREND LD ICZATmega328PB Xplained Mini TH

B2-7. 7 Nyy R &R
Tools Window Hep
=Nl Nt?Debug

b | s s=(3F

[

B, —

Start Debugging and Break (Alt+F5)

#FRSNTH

T TDHIENRA[REIZ /2D TL XD,

ATmega328PBTORALEIZFRL T (IR
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3. RIEA[?

® Atmel StudioB{%
http://www.atmel.com/microsite/atmel_studio6/videos.aspx
® Atmel StudioAv 74y ~V7°
http://www.atmel.com/webdoc/atmelstudio/
® Atmel StudioA> 74 ~V7° (Atmel StudiofVAb—N$%)
Atmel StudiolZAV T, Help=View Help (Ctrl+F1)=Atmel Studio
® ASF(AtmelY 7 M =7 FEt Z0) BARIZ R L CTEASFR RO F 5| &
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