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1. Atmel ATtiny102&ATtiny104 TORAISIZFRL T
1.1, EEE
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ATtiny102/1048L 507 HIZLL FO) 7 CRIH ATRET T,
ATtiny102 : http://www.atmel.com/devices/ATTINY102.aspx
ATtiny104 : http://www.atmel.com/devices/ATTINY104.aspx
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E1-1. TNAR 917 &

Overview | Parameters Tools Documents Applications

Get Started

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

= Start Now u
» Contact Sales N
» Request Samples N
» Sign-up for News N

The high-performance Atmel® tiny AVRE picoPower® 8-bit RISC-based

microcontroller {(MCU) combines 1KB in-system programmable Flash memory, 32 Related ltems

bytes SRAM, 12 general-purpose I/0 lines, 16 general-purpose working registers, one

16-bit timer/counters with two PWM channels, internal and external interrupts, an 8- # Third Party Support

channel 10-bit /D converter, on-chip analog comparator, one full duplex USART, * University Program

programmable watchdog timer with internal oscillator, internal calibrated oscillater, 10- * AVR Knowledge Base

bytes unigue ID (serial number), three calibrated internal voltage references (1.1V, # Technical Support

2.2V and 4.3V), and four software selectable power saving modes. A version with » What's Changed

faster startup time is available under a dedicated part number. The device operates # Mature Devices

between 1.8-5.5 volts.

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

The ATtiny104 device is a small, very versatile, low-cost, easy-to-use microcontroller suited to almost any application. It can
be used for system monitoring, battery measurement, battery charging, voltage measurement, current measurement,
interface to buttons, switches, drive of small motors, drive of one or more LEDs, and more. The integrated USART provides
means for wired or wireless interface, making it possible to make a powerful, yvet small and low-cost solution for any Internet
of Things (IoT) end-node.

Key Parameters

Parameter Value
Flash (kBytes): 1 kBytes
Pin Count: 14

Max. Operating Freg. (MHz): 12 MHz
CPU: 8-bit AVR
2 of Touch Channels: ]
Hardware QTouch Acguisition: Mo

Max 1/0 Pins: 1z

Ext Interrupts: i2

USE Speed: Mo

USE Interface: Mo

© more

Y7 EIXZOT NAAZ BT 2R E G M At it T 572015 0087 2R b ET,
« Overviewd 71X TN TA=R T =2y = TNARAEEI DDV D72 E D IO T NAAM B#E A AR R E WAL £,

ATtiny102 : http://www.atmel.com/devices/ATTINY102.aspx?tab=overview
ATtiny104 : http://www.atmel.com/devices/ATTINY104.aspx?tab=overview

- Parameters#7 1 ZZ DT NARI KT DHk 2 7ot IR EN'T A—F DOFEME SR L £,

ATtiny102 : http://www.atmel.com/devices/ATTINY102.aspx?tab=parameters
ATtiny104 : http://www.atmel.com/devices/ATTINY104.aspx?tab=parameters

- Tools#7' - IDE, EXiAZ g, 7 NI §HliFy b, BSDL77AVD EH72 2 CORIHEY— VR —EIZSNET, ZDF7 XA Tting104 Xp
lained Nano¥y ;DU=7 E~DY I3 FFE T T,
ATtiny102 : http://www.atmel.com/devices/ATTINY102.aspx?tab=tools
ATtiny104 : http://www.atmel.com/devices/ATTINY104.aspx?tab=tools
* Documents#7 137 =4y~ Atk D X572 2 COREE ATt L £,
ATtiny102 : http://www.atmel.com/devices/ATTINY102.aspx?tab=documents
ATtiny104 : http://www.atmel.com/devices/ATTINY104.aspx?tab=documents
- DatasheetfBIIZ LA FD2ODER DT -4y — oG I ET,
Preliminary(B &)/ Complete(Fe 2)RUE 2 T O ENMERE IR S BBt & £,
Preliminary Summary(CE & Z4))/Summary (FERKDRRITE SCIE R, UVACE . FMFH TS A& A E9,
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- Application NotesfEIILJEIHEREDFE T | AED DR, NN V=T FH OB L D IH 707 N A B 32 i F Fak & il
AR DI EN LB T 57 7— LT 2 FFH £ T,
« Applications#7 1 ZZ DT N AR T B(ZAUTHI RS A2V W HEDEIS AR A 2L L F97,

ATtiny102 : http://www.atmel.com/devices/ATTINY102.aspx?tab=applications
ATtiny104 : http://www.atmel.com/devices/ATTINY104.aspx?tab=applications

1.3. ATtiny104 Xplained Nano¥yh
ATtiny104 Xplained Nano¥yMZ- DU NTOFEMIZLL F OV 7 TR ARE T,
http://www.atmel.com/tools/ATTINY104-XNANO.aspx
1 3CE #(Ordering Information)lX B o F O FEIEL THIFH " RE T,
X 1-2. ATtiny104 Xplained Nano17 &

Overview ‘ Devices Doecuments Applications Related Tools

Get Started

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

= Start Now u
= Contact Sales o
» Request Samples u
» Sign-up for News 5

The Atmel® ATTINY104-XMANO Xplained Nano evaluation kit is a hardware platform Related Items

for evaluating ATtiny102/ATtiny 104 microcontrollers. » Third Party Support

Supported by the Atmel Studio free integrated development platform, the kit provides # University Program

easy access to all device I/0, one button, and one LED. * AVR Knowledge Base
# Technical Support

The Xplained Mano evaluation kit includes an on-board programmer, and no external » What's Changed

tools are necessary to program the ATtiny104 host MCU that drives the board. The
onboard programmer can be completely disconnected from the host MCU or it can be
used to program any other MCU with the Tiny Programming Interface (TPI).

# Mature Devices

Key Features

Atmel ATtiny104 host 14-pin 1kB Flash MCU
Embedded programmer for programming the host MCU
One mechanical button

One LED

Access to all I/0 lines

Ordering Information

Ordering Code Atmel Store Availability! Unit Price? Buy Online
| ¥ | ¥ | ¥ | ¥

ATTINY104-¥XNANO a Varies Check Distributor

iacmklog orders can be placed_ll'-é'r-i-tems currently not available.
25uggested retail price per unit for budaetary use only.
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Documents# 7 | Z[AI & X6 S O F5 O L5 7%y M B#E T2 & B2 FRmLET,
http://www.atmel.com/tools/ATTINY104-XNANO.aspx?tab=documents
S AR D XD TRy MTOUW T ORERE HIZBIL CTIEATtiny 104 Xplained Nanofff i D T35 & & B RL TL7ZEW,

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 TH L SITIZLL T DA/ FAMFFRFANZ S L TS0,

http://www.atmel.com/microsite/atmel-studio/

X 1-3. Atmel Studio§FeZH M+ 117 B

Overview | Software

QTouch Tools C/C++ Compiler/Editor Debugging/Simulation Videos

DOWNLOAD NOW

What's New in Atmel Studio 7

Atmel Studio 7

Easier to Use and
More Powerful than Ever

Atmel Studio 7 - Easier to Use and More Powerful Than Ever

s Massimo Banzi Talks Atmel
Say hello to a cleaner, more modern user interface. > “

Atmel® Studio 7 has been updated to use the 2015 version of the Visual Studio Shell, enhancing

not only the look and feel of the integrated development environment (IDE) but also the wﬁ-
performance when working with large projects. An improved Help system enables better

integration of Atmel documentation in the online as well as the offline help systems. The start

page has been revamped to always contain relevant and up-to-date information on the devices

you are using to create designs. An updated Visual Assist plug-in included free in Atmel Studio
also brings several improvements and productivity enhancements to the editor.

Studio 7

Atrnel Studio 7

Videos#7" T, HLW\C(GCC)7 my =/ MERL, AVRISE T N7 ARMOIGHIT N7 728 O X570 APk H3F I RTEE T,

http://www.atmel.com/Microsite/atmel-studio/videos.aspx

1.5. ATtiny104 Xplained Nano¥y M 1&#%

ARIEZAtmel Studio 7&TATtiny104 Xplained Nano¥y M4 A HE 2 FBFLE£4-,
1. Atmel Studio TE7ITZEN AR A S 7 m—N LTV AV L TIZENY,

2. Atmel StudioZEEIL TLZEWY,

3. ATtiny104 Xplained NanoZUSBH —MI#ERIL . Atmel Studio CFNE RAZENTEBTLLD,

1.5.1. Xplained Nano¥y+® B B #r i Al

ATtiny104 Xplained Nano#ylﬁﬁiPC &:j@%;ﬁﬁ:é 1_4 ATtlny104 Xplained Nanol{a,{,\“ ,fyZI\_u'

na&, HOBGE1E TR RINDIIIIWind
ows®PDARIN =By =Y RO ST BT
Lx9,
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© NIAN A=W IR RGO GG CRIRSNDEININTT NI F1-5. mEDBGN 4N {VAM—ILEEEh
<%= v CmEDBGA —EIZENDHTLLD,

4 = CHELT0229
D% Batteries
[> Bluetooth Radios
» /M Computer
- Disk drives
‘B, Display adapters
-2, DVD/CD-ROM drives
Ca Human Interface Devices
%5 Imaging devices
¥ Jungo Connectivity
-2 Keyboards
--ﬂ Mice and other pointing devices
‘A Menitors
¥ Network adapters
----- L¥ Bluetooth Device (Personal Area Network) #2
----- L¥ Bluetooth Device (RFCOMM Protocol TDI) #2
----- vy Cisco Systermns VPN Adapter for 64-bit Windows
----- L Intel(R) Centrino(R) Advanced-M 6235
----- L¥ Intel(R) Ethernet Connection [217-LM
----- uF Microsoft Virtual WiFi Miniport Adapter
----- uF Microsoft Virtual WiFi Miniport Adapter #2
4 -5 Other devices
----- \[% 5M Bus Contraoller
----- u_‘!. Universal Serial Bus (USB) Controller
..... \[& Unknown device
415 Ports (COM BLLPT)

[ -

-T2 mEDBG Virtual COM Port (COM4E) |
& J2¥ Processors

» I SD host adapters

B -%, Sound, video and game controllers

[> C— Storage controllers
&> M Systemn devices
[5 - i Universal Serial Bus controllers

- Atmel StudioZBRIAL TI/ZEVY,
* View=Available Atmel Tools’\ﬁofﬁt‘éb\ mEDBG  m1-6. | AT 4% AtmelY—IL F ®OmEDBG

N’mEDBG” L TY—VT—EIZEN, V= VIRBEN” Conne _
Cted”kbfi‘éﬁéﬂé&gcfj—o SIS DOY— VA Atmel | Aveilable Tools pp——
StudioE BRI ENDIDICHIFEL TNDZEERLET, Tools and Simulaters Status

m mEDBG (ATML2678010200000044) Connected

3 Simulator Connected

1.5.2. ATtiny104 Xplained Nano® UARTZmEDBG®) COMK =k~
1. mEDBG USBZPCIZ#: L TLE &0,
2. COME—ME BT DIZT NAA 25—V Y2 i~ TS,

3. COMA —=MEERR EI1E9600bps, 87 =4 tyb, 1E 1Ly ANVTAZRLTT, COMB—MNEEIXT NAA 3=V Y &I LICL - TE
AN TEET,

k] 7
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2. Atmel Studio TO I DYERL

ATtiny104 Xplained Nano##i# 12 Atmel Studio THIEL7 vy 2/ MAERL T DIZIZTRDEBD T,
1. File=>New=Project (Ctrl+Shift+N)~1T>T [X2-1. Atmel Studio CHDFE7 0 1IMERL

STZEVY,

2. FoRENTHHH 7 1 27 New Project)4
#'—FNC, GCC C executable Projectf/Z%
BTN, 7Y I MCARTEAHT T, ZLTT Y
AR =N B1GDT2DIZ0KE )y I LT
TZEW,

3. D IH7T NAAEIR (Device Selection)4
F=NRBINET, IEEEL—BENDATL
nyl047 N A A& TOKE Iy I L TLIZE
AN

[} ATtin104_LedToggle - AtmelStudio
File | Edit View  VAssistX ASF  Project  Build  Debug  Toels  Window  Help
New PR Project.. % Ctrl+Shift+M
Open * | File.. Ctrl+N
Add . Atmel Start Configurator
Close &] Eample Project... Crl+Shift+E
E  Close Solution r
B2-2. FFR7 0y 19k 944 -+
[ New Project [EA=)
b Recent Sortby: Default o= Search Installed Templates (Ctrl+E) P =
4 Installed o
GCC C ASF Board Project C/CH+ Type: C/C++

C/Ces
Assembler
AtmelStudio Solution

Creates an AVR 8-bit or AVR/ARM 32-bit C
project

. GCC C Executable Project

GCC € Static Library Project /s

GCC C++ Executable Project C/C++

X2-3. TN ARAEIRY 44—

=
mEDBG (ATML2678010200000044) - Device Programming

RS
Target Voltage

sov |(nest) (&

Tool Device
mEDBG ~ | ATtinyl04

Interface settings

Interface

- [ (Ao

Device signature

(0x1E900B

..

Tool information
Tool settings
Device information o .

. This interface has no settings.
Memories

Fuses

Lock bits

Production file

Reading device ID...0K

[+] Reading device ID..OK

Close

.

4, L7 ey b emain.c 7 PAVBMERRE LA TL 1D,
5. main.c77AMNIZLL N Oa—NEr fr (FEnZ 5 LEDHE) 28Nl T<EE0,

int main (void)

{
/* N (PBOWNESZ ATy 7 7Rl */
PUEB ‘Z 1<<PORTB1;

/* LED(PABE VA H LU CHERGR TE *
DDRA |= 1<<DDRA5;

while (1)

{

/% SIRRERRA (T =0, f#fl=1) */

if (! (PINB & (1<<PINB1)))
{

/¥ ENHBHFENTOBRHIZLEDZON(0)

PORTA &= ~ (1<<PORTA5) ;

Atmel

AT12489 : Atmel ATtiny102&ATtiny104 T BAMEIZEEL T [iGRB
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}

else

{
/% FIDMREEN TODEEAICLEDZOFF()ICHIV R 2 */
PORTA |= 1<<PORTA5;

}
6. 7°n/ k& a— N A Omain.c 2y F CRENAIIICENET,
X2-4. 7°0Y°19h 94U

E ATtiny104_LedToggle - AtmelStudio Normal Mode X2 | Quick Launch (Ctrl+ Q) P - O x
File Edit View VAssistX ASF  Project Build Debug Tools Window Help

- I ‘ i3 - & -] J"| & 0 &l ‘ - " “’l‘ P Ml Release ~ | Debug Browser ~ |p : € 3= | = ;
Do A N STl - R B | JF omAThnyl0s D

main.c & X v | Solution Explorer
> mainawhile.if = if{J(PINB & (1< <PINEL)]) @’Go & o-ap|r -
#include <avr/io.h> k2 Search Solution Explorer (Ctrl+;) P~
-
Elint main(void) @ Solution 'ATtiny104_LedToggle' (1 project)
4[4 ATtiny104 LedToggle

/* enable the pull-up function */ b (= Dependencies

PUEB |= 1<<PORTE1; b = Output Files

/* enable pull-up for button */ Pl Libraries

< mamn.c

PORTB |= 1<<PORTB1;

/* configure LED pin as output */

DDRA |= 1<<DORAS;

while(1)

1
/* check the button status (press - 8 , release - 1 ) */
if(!(PINB & (1<<PINB1}})

/*switch on the LED until butten is pressed =/
PORTA &= ~(1<<PORTAS);

}

else

{
/* switch off the LED if button is released™/
PORTA |= L<<PORTAS;

Solution Bxplorer [T

Output

Ready Col10

7. 1-FNExBA:
- JEIZATtiny 104 Xplained Nano¥y MBI 708N L A DLEDZEWNE T, FIHITE &4 . K—F LY OPB1EPASICHE RS
ES R
- R —MIDDRx. PORTx, PINx(D3>DVY A& Hit, F4,

« DDRxVY AT —h LV D FF A ZRERGEE E T DD DL ET,
- 1=Hn
-0=A%
< Ry MIFEMR ST NTy 7 AR RS, BUSEID DI 7 VT y 7 N AT S Ui R e £ A,
© XIS DR N Y DONERT VT v 7 R FF Al T ADIITPUEXL Y R Z AR AR B L TLIEE 0,
© PINxbY 23— &Y THR R B ~ VRS OIZfiib i E T,
* PBIEVCHRES NI SNIRF AT SN2 ATy 7 2 R D AN LU TR EESHVE T, PABEVITHERESAV/ZLEDIZHI ) L THE
R ESIVET,
- LEDIZENDIRFBICIE SO THIEISVE T, S12MFSH TOZRWERZLED S e £ A, # FEHICLEDS XS TLED,
8. 7°u 2/ M ay N A N5 =8 1ZBuild=Build Solution (F7)~{T->TLIZEWY,
9. =N EIZa N ANVEN T X Tools=Device Programming (Ctrl+Shift+P)~1T-> TL7Z &V,
10. (mEDBG&ELTO)Tool, (ATtiny104&1LT)Device, (TPIEL O)lnterfaceZ @A TZEUY, ApplyZ 7Yy 7 L TLTZEVY,
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X2-5. Y= &EAV8-T1-AD R TE

=
mEDEG [ATML2678010200000044) - Device Programming

A=)

Tool Device

ATtiny104

Interface settings

Interface

- ) ()

(1 E900B

Tool informaticon

Tool settings

Device information
Memories
Fuses

Lock bits

Production file

Reading device ID...OK

[+] Reading device ID..OK

|

Device signature

This interface has no settings.

Close

Target Voltage

Ferd) | sov [resd] (&

1. ELWER A FIZ T A7 0 ZReaddl T N A AFREE (Device Signature)& H H%f 5 85 E (Target Voltage)Zfit A TLIZEUY,
12. Device Programming/{» 7T, Memories#7 ~{T-> TLIZE N, TANAAZ N T A8 1ZErase nowZ /) y/ L TLIZE N,

13. hex77ANVTT NARZEZATT2D1T, *.hex/elf7 7A M BEZ KRR L CTProgramz /Uy /L TLTZEUY,

B2-6. T NAAEEZAH

Tool information [Erase Chip '] [ Erase now l

Tool settings Flash [1 KB)

F B
mEDBG (ATML2678010200000044) - Device Programming [ 2 ||
Tool Device Interface Device signature Target Voltage
mEDBG ~ | ATtinyl04 - Apply|  0x1E9008 50V 53
Interface settings Device

Device information

R . Erase Flash before programmin
Verify Flash after programming

flre v | Advanced

Lock bits

Production file

Reading device ID...OK

14, JCHENX I TR CRAETLZENTEET, LEDIZENFHEIZFFICONIZEIN DY | $IAMIE SN I-FF ICOFFIZ B 5T

LX9,

Atmel
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3. RIEA[?

+ Atmel StudioMRfg
http://www.atmel.com/Microsite/atmel-studio/videos.aspx

« Atmel Studiotv 74y ~V7°
http://www.atmel.com/webdoc/atmelstudio/
« Atmel StudioAv 74y ~V7° (Atmel StudiofVAb—=11%)
Atmel StudiolZAVNT, Help=View Help (Ctrl+F1)=Atmel Studio
- ASF(AtmelY 7 M= 7 Pt Z0) BEARIZ BE L CTEASFR RO F5 | &

http://www.atmel.com/tools/AVRSOFTWAREFRAMEWORK .aspx?tab=documents

-« ASFAVIAVE K}
http://asf.atmel.com/docs/latest/

Bk R T D BT B
http://www.atmel.com/webdoc/

- AtmelPfi%1] ==
https://gallery.atmel.com/

- BLEERIRO 5| &
http://www.atmel.com/ T Atmel MCUZEHR A

- AL S LR AN FEAR &%y DA
http://www.atmel.com/ =Buy= ‘Atmel store’

R
http://www.atmel.com/design—support/documentation/default.aspx

o GRS S H A SR /R R S bR
http://www.atmel.com/design—support/

- W I EEZE
http://spaces.atmel.com

+ AVR Freaks®a32=27¢
http://www.avrfreaks.net/

4. RETERE
BEHWET B+ SER
42678A 20164E2 H BIE BEA B
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