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wuziin'luinsaauinsataas ATtiny85

HufilluTiaserauinsalaasiuansyna ATtiny (TinyAVR)
229151 Atmel / Microchip

aMalufigdigauna 8 e uasfiganiinanssuiuy RISC

AnuraauInalu (eauzdtviaaunn) SRAM 512 1ue
Flash 8 A1alua (KB) .ay EEPROM 512 Tua

L donasladifiifias 8 a1 12y drdonuy DIP-8
dn1ss98auanau Clock analu (internal oscillator)
Afiaud 8 MHz
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sasfunisidauide Taaldyadds (API) 229 Arduino




Tulasaauinsataas ATtiny85

ATtiny85 fisnaliuwe (~50 1) aualdn
Taddrdouuy DIP-8 & unsatinldidauavuutusauasa'le

susaladdiasadauaa Clock aalu 1nalisagea

29357 Crystal Oscillator aauan (lisaslzdan
XTAL1 /| XTAL2)

Wdanldaud iy 1 MHz, 8 MHz 132 16 MHz ‘.6
e d1l2dmud 16 MHz azsiadlafusdulniday 5V

e d1128Aud 1 MHz vsa 8 MHz s usatdanladusesu
1Wiaey 3.3V 13a 5V 6




aaANTaTaaasUliALIAu ATtiny85
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(7459)

PUINEUIAININ
EEPROM
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PWM
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Wisussau T
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Parametrics
Name

—p» Program Memory Type
Program Memory Size (KB)
> CPU Speed (MIPS/DMIPS)
SRAM (bytes)

» Data EEPROM/HEF (bytes)

Digital Communication Peripherals

AUIU “tymuwm —» Capture/Compare/PWM Peripherals

Timers

» Number of Comparators
Temperature Range (°C)

» Operating Voltage Range (V)

Pin Count

8

20

512

512

1-SPI1, 1-12C
5PWM

2 x 8-bit

1

-40 to 85
1.8t05.5

8

<

https://www.microchip.com/wwwproducts/en/ATtiny85
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8-bit Timers
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MivvaNaay ATtiny85 (PinOut)

ey 1 as9fiu PB5 Usndaazgn f§ a1 Digital 1/0s 16sun PBO..PB5

Taifluan /IRESET wazlad@insu ISP 271 Analog Inputs Teeuun ADCO .. ADC3
Programmer Tun1sidsunsuaiu

aviiudvlutiaulaiiluan 110 w1

Pinout ATtiny25/45/85

PDIP/SOIC/TSSOP
L

(PCINT5/RESET/ADCO/dW) PB5 [ 1 VCC
(PCINT3/XTAL1/CLKI/OC1B/ADC3) PB3 [ ] PB2 (SCK/USCK/SCL/ADC1/T0O/INTO/PCINT2)
(PCINT4/XTAL2/CLKO/OC1B/ADC2) PB4 [ 1 PB1 (MISO/DO/AIN1/0OCOB/OC1A/PCINT1)
GND [ 1 PBO (MOSI/DI/SDA/AINO/OCOA/OCTA/AREF/PCINTO)

NOTE: TSSOP only for ATtiny45/V

http://wwl.microchip.com/downloads/en/DeviceDoc/Atmel-2586-AVR-8-bit-Microcontroller-ATtiny25-ATtiny45-ATtiny85 Datasheet.pdf
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http://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2586-AVR-8-bit-Microcontroller-ATtiny25-ATtiny45-ATtiny85_Datasheet.pdf

¢inatineil 1: LED Blink (Circuit View)
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o Simulator time: 00:00:0 Code [ Stop Simulation Export Share
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¢inatineil 1: LED Blink (Component List)

snan1salnsaldrnsurvasiusiracinei 1
(lusrutusauasauvacsnaln)

[. 3

K| attiny85_led_blink 1 . !
g i _

Component List

[ Download CSV

Component
ATtiny

5,5 Power Supply
Red LED

470 0y Resistor




¢inatineil 1: LED Blink (Code)

JUNAINISIALUTARAILINITAALAAAN NUNDINSLALUTARNRIE
(Block-based Coding) AEAauNInas C/C++

Blocks B & 1 (ATtiny)

void setup() {

:Eﬁ? QEET' pinMode( @, OUTPUT );

@ Notation @ Variables }

]
void loop() {

digitalWrite( @, HIGH );
delay(100);
digitalWrite( @, LOW );
delay(100);

}

setpn 0+ to HIGH =

[0 serial Monitor




ANS62VISLNANARIGILUTNSALISASY

sran19alnsal (d115ucraeiny LED Blink)

LUSAUASA

lad ATTiny85

inaqa LED (Red) 1u1a 5 1.

MIsNUNIU 470 Tavin d&rFucaaunsuiu LED
aillnsal USB ISP Programmer
ge'lweal93s

AaNNILeas + Aansiuls Arduino IDE
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Atmel ISP Programmer (USBasp)

s A
LR

USB ISP R (2x5 Pins) _

aunsaidrsuuilas
AAULUANLAAS 2X5

Titllu 2x3 Pins L a'lildaunsailudneaisi Agunsala Arduino Uno
(ICSP Header) % 1 vinmianiilu Arduino ISP Programmer 16

. B g | https://www.arduino.cc/en/tutorial/arduinolSP
. SR DTS R P T T TS TS

dratnvalnsal USB ISP Programmer (Clone s1a19n) Tafdusun1sddvian
lsuuns (Firmware) annnauwiinas ey ATTiny85 Tuavas



https://www.arduino.cc/en/tutorial/arduinoISP
https://www.arduino.cc/en/tutorial/arduinoISP

ISP / ICSP for Arduino / AVR

“In-system programming (ISP), also called in-circuit serial
programming (ICSP), is the ability of some programmable logic
devices, microcontrollers, and other embedded devices to be
programmed while installed in a complete system, rather than
requiring the chip to be programmed prior to installing it into
the system.”

https://en.wikipedia.org/wiki/ln-system programming

1-MISO|(@ @)|2 - +Vce
3-SCK |(@e)|4-MOSI
5 - Reset| (@ @)|6 - Gnd

MISO © [vcc mos]| (2]

sck| © O |Mosi Nne ([ © O
RsT| @ @ [GnD RsT|© O
ISP sck| @ O

HEADERS
I msol @ @

6-pin and 10-pin AVR ISP headers



https://en.wikipedia.org/wiki/In-system_programming

ICSP-to-ATtiny85 Wiring

6-pin AVR 10-pin AVR
ISP header ISP header

MISO| H © |vcc mos| B © |vcc
sck| © O [vosi NC (€ O |GnD
RsT| @ O |GND RsT| @ @ [GnD

ISP sck| @ © |anD

HEADERS
TOP

VIEW MIsO| ©® @ |eno

PDIP/SOIC/TSSOP

7
(PeINTs/RESET/ADCO/dw) PBs ] 1 @ @ & b vee
(PCINT3/XTAL1/CLKI/OCTB/ADC3)PB3 (|2 @ 7 [0 PB2 (SCK/USCK/SCL/ADC1/T0/INTO/PCINT2)

(PCINT4/XTAL2/CLKO/OC1B/ADC2) PB4 [] 3 6 [1 PB1 (MISO/DO/AIN1/OCOB/OC1A/PCINT1)
GND | 4@ @ 5 | PBO (MOSI/DI/SDA/AINO/OCOA/OCTA/AREF/PCINTO)




ANALUNIYAITIADIVATUULLSALASA

B8
[ I |
- R
| BN |
| BN |
I B |

fadetnn: Tun1snarvasnaaay susaladusesuinitaay +5V ann ISP Programmer ‘l6
Qs Y 1a 1 (K74 o 4 o'/ o |4 1 1 Qs A
a1 ldUsuarnszualuunn Iuma'\azu'\"lﬂhjo'\u‘imum”lﬂ Uz TR TA R AVINU LI UAIN
11322937AUANUTIGUAIN t2u 1ad 7805




AstadadaneinrIs WokWi Simulator

O X
W arduino_attiny85_demo-1.ino - Wokwi Ardu X +

€ > C @ wokwicom/projects/334141819916911187 Qa rw *x 0@ :

WOKWI Bsae ~ & siare @ Docs | SiGNIN

arduino_attiny85_demo-1.ino diagram.json @ Library Manager ~ Simulation

const int LED_PIN = PB@; // LED output pin o ° o (00:06.750 (#)99%
void setup() {
b

pinMode( LED_PIN, OUTPUT );

} .

void loop() {
d alWrite( LED_PIN, !dig ead(LED_PIN) );
1y (500) ;
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A1saad'lnataatazalivanavadd ATTiny85

@ attiny85_led_blink | Arduinc 1.8.9

Eile Edit Sketch Tools Help

attiny85_led_blink §

int LED PIN = PBO;

vold setup () {
pinMode ({ LED PIN, OUTPUT };
}

volid loop() {
digitalWrite( LED PIN, HIGH };
delay (100) ;
digitalWrite LED PIN, LOW };
delay (100} ;

H

nlaanlaanaavnaznadaunisvinviunarungdseiilu Sketch
Tu Arduino IDE (Windows 10)




AN56aciy ATTinyCore 1u Arduino IDE

Tugru Preferences 21a9 Arduino IDE 1118 URL Tuias Additional Boards
Manager URLs- http://drazzy. com/package drazzy.com index.json

(6141 URL 8u q Tvilddudnwal , ludiuiiv) anifuvind1&9ainuy Tools >
Boards Manager Lwamau'iuamu,aumm ATTinyCore ausdeiatng

'ﬁ' Boards Manager

Type |All

Boards included 1In this package:
Industruino D21G.

Cnline help
More info

ATTinyCore by Spence Konde

Boards included in this package:

ATtiny441, ATtiny841, ATtinyl634, ATtiny828, ATtiny2313, ATtiny4213, ATtiny24, ATtiny44, ATtiny84, ATtiny25, ATtiny45,
ATtiny835, ATtiny261, ATtiny461, ATtinyB61, ATtiny87, ATtinyla7, ATtiny48, ATtiny88, ATtiny43.

Mare info

megaTinyCore by Spence Konde

Boards included in this package:

ATtiny2216/1616/1606/816/806/416/406, ATtiny1614/1604/814/804/414/404/214/204, ATtiny412/402/212/202,
ATtiny2217/1617/1607/817/807/417.

Mare info

ATtiny Modern{deprecated, use ATTinyCore instead) by Spence Konde
- H 1 - - PN 1

r

https://github.com/SpenceKonde/ATTinyCore



http://drazzy.com/package_drazzy.com_index.json
http://drazzy.com/package_drazzy.com_index.json
https://github.com/SpenceKonde/ATTinyCore

n13tdantal ATTiny85 1u Arduino IDE

@' attiny23_led_blink | &rduing 1.8.9

File Edit Sketch Tools Help

attinyg5_led_h

int LED P

wvold setu

pinMode

Auto Format Ctrl+T
Archive Sketch

Fix Enceding & Reload
Manage Libraries... Ctrl+5Shift+]
Ctrl+Shift+ M

Ctrl+5hift+L

Senal Monitor

Serial Plotter
WiFi101 / WiFiNIMNA Firmware Updater
nRF3 Flash SoftDevice

Board: "ATtiny25/45/85"

Chip: "ATtimy35"

Clock: "8 MHz (internal)"

B.0.D. Level: "B.O.D. Disabled”
Save EEPROM: "EEPROM retained”
Timer 1 Cleck: "CPU"

LTO (1.6.17+ only): "Enabled"
millis()/micros(): "Enabled"”

Port

Get Board Info

Programmer: "USBasp (ATTinyCore)”

Burn Bootloader

Arduing Gemma

Adafruit Circuit Playground
Arduine Ydan Mini

Arduing Industrial 101

Linino Cne

Arduing Une WiFi

Arduino ARM (32-bits) Boards
Arduino Due (Programming Port)
Arduino Due (Mative USBE Port)
ATTinyCore

ATtiny24/44/84

ATtiny44/84 (optiboot)
ATtiny25/43/85

ATtiny45/85 (Optiboot)
ATtiny43/88

ATtiny48/88 (optiboot)
ATtiny87/167 (Mo bootloader)
ATtiny167/87 (Optiboot)
ATtiny261,/461,/861
ATtiny461/861 (optiboot)

5/85 on COMED




a1stdanladmud 8 MHz (Internal)

@ attiny85_led_blink | Arduine 1.2.9

File Edit Sketch Tools Help

Autc Format

Archive Sketch

Fix Encoding & Reload

int LED P Manage Libraries... Ctrl+Shift+|
Serial Monitor Ctrl+Shift+M

vold setu Serial Plotter Ctrl+Shift+L

{

attinyda_led_h

W10 S WIFIMINA Firrware Updater f 1
pinMode srazidauaunnud 1MHz

nRF3 Flash SoftDevice

(Default) 1ilu 8MHz azsiaviin

posrel ATInyB/A/E dunau Burn Bootloader 6au

Chip: "ATtiny33 J - . - -

Clock: "8 MHz (internal)” ariguadaildasTuadil

B.0.D. Level: "B.0.D. Disabled" (Bit Fuse setti“gs)

Save EEPROM: "EEPROM retained”

Timer 1 Clock: "CPU"

LTS (1.8.11+ only): "Enabled”

millis)/micras(): "Enabled"

Port

Get Board Info

Programmer: "USBasp (ATTinyCore)"
[> Burn Bootloader

85 on COMOQ




dhatinvil 2: PWM LED Dimming

o= Qv Qv A 1 o Qv 1 A
Tanalnin: avINaivIvAsTIINaANAIYASLUULLSALASA TUAIA NI 2

e & & & 8 12

Q 1 1 A P— | Qs o (74
nladNvN1IsanaYIs LED an PBO uazwﬂu‘inmﬁ'awﬂu LED
Aat 9 NNKAANAINNEINY

[ Qs 1 ! Q/ 1 = Qs 1 4 a o Qs 1
dadeina: AavastudaualIatNen 1 araal9astavIu’ze uuziinliina
gsunIu 10k uuy Pull-up nanvunaaa 1 (a13waia)




dhatinvil 2: PWM LED Dimming

Q 1

TAandWNin: A9 2IVATNAAAILACNATALANITVIVIUADITARA TUAIALNIIN 2

Taddauils value const int LED_PIN = PB@; // LED output pin dns1n1sANdY
fludaiiu Adenas) UsAAAAIRIUSL
dl‘l«!‘li')\‘i 0..255 W‘f‘la int value = 9; // value for the PWM duty cycle Aalaadetls
dhj’ﬁ'uﬁ.la""a int dir = 1; // counting direction (DOWN=@ or UP=1) Vel qf1u%at%1
analoghrite() duatifudde
RarAUUaAAINUY delay(...)
719229 2939 }
LED w21 PBO

void setup() {
pinMode( LED_PIN, OUTPUT );

void loop() {
analogWrite( LED_PIN, value ); // update PWM output
value += dir ? 16 : -16; // update next value
if ( value > 255 ) {
value 255;

= 0; // change direction: count down

n1maes;1m.l5 s else if ( value < 0 ) {

value fluaziniuaiu value = 0;

AUAY 255 LAY dir = +1; // change direction: count up
anavay 0 A3vay }

16 delay(100);




¢hatinvil 3: Push Button - LED Toggle

Tandiniin: av1aWvIvas (Schematic) #nsurvasuuiusauasaludlaciiem 3

AN INRARIRAINASTIEY uarhilddrdruniu Pull-up niluna A5
ADIIVATH ATTNaANTsUNRAAGI9INNLENKTAN 2

AIALINITADIVAS
LED a1 PBO ilu
N6 Jvsuna
uuu Active-Low
21 PB2 wiaiin1sna
Huuardaaalunaay
A%y TiadusaaIuz
ADILDIGINAUUIASY

* @ oEEEEEE——

|
¢
L ]

e & o 8§




6228191 3: Push Button - LED

Tandiniin: a9160/9I935 (Schematic) #115U29AsLVILSAUASAANIAIL

Fghij

5e & & & g e *
e o o o® 0, o

@
-
[}
0
m

2ie 8 o & @

fratvnIsaaILAulsyy (1211 100nF .. 1uF) uazdrsnuniu (12du 100 1aviu)
miunandeuanataaviluna tiazmdraanilarinnisiia Switch Bounce (A1snse
ivaavd ayauIataniluna)




6228191 3: Push Button - LED

Tantdniin: av1aW9I9as (Schematic) #115U9ATLUILSAUDSAANIANIL

e o
[ (= *

:‘ZI

e & @& 15

. @
* o onia—— e

e o o 16
e & @ 18

b W W 1

ATTINY
TEYVTY

1
E !

e o™ o o 27
-
¢ @

e 8 & & @ 4
-
-ol

*® o & & @ 12

=
~
L
L
L
L
Y

L
.
.
.
P §

e & o o @ 2
Fghij

P W W W

T4HC14

L ]
s TUTT T TTY »0
= e o o & o b * e

dndhadnvuilvdusumaiinlunisanilayrinn1siia Switch Bounce éa a5
mI Q/

acAULsEy drduniu uazlad 74HC14 (Schmitt-Trigger Inverters)

1

16 &« » & & »
18 » & »

2, &« @ @ # @
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3 e 8 @
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lang1savavd11isuladd 74HC14

Tandlniin: avasurauannisvinvivaadlad 74HC14 Taadnnann
1and1s Datasheet AaWNNAR LLAZASUNLAMUUNNLADIAIIN
Hysteresis, Threshold Voltages (V+ uaz V-)

A_|>o_y

:l i (a) A Schmitt-Trigger Squares Up Inputs With Slow Rise and Fall Times (b) A Schmitt-Trigger Offers Maximum Noise Immunity
14| VCC

ER [
12] 6Y

11] 5A
10] 5Y
o] 4A

8|4y

VoL

Reference: https://www.st.com/resource/en/datasheet/m74hc14.pdf
http://www.mouser.com/ds/2/308/74HC14.REV1-34947.pdf



https://www.st.com/resource/en/datasheet/m74hc14.pdf
https://www.st.com/resource/en/datasheet/m74hc14.pdf
http://www.mouser.com/ds/2/308/74HC14.REV1-34947.pdf
http://www.mouser.com/ds/2/308/74HC14.REV1-34947.pdf

6228191 3: Push Button - LED

Tantiilnifa: aveialvasnaaavnacnadaunisvitviuaasinaludglatinei 3 (1)

digutdaaiarugy
Tarua1NndUNn
nAstuna (21
PB2) uainsiasau
gaue

unaiitunuy
Active-Low 6y
Tuanzinailu Ay
16 araasduna
ilu 0 uaa 1 liing
iu 6 1

advnaluaiely
Tisaauni av
daaailu uar{e
gausgaucuag
a1ene (a1 PBO)

const int LED_PIN =
const int BTN_PIN

PBO; // LED output pin

PB2; // Push button input pin
boolean state = false; // LED output state
void setup() {

pinMode( LED_PIN, OUTPUT );
digitalWrite( LED_PIN, state );

}

void loop() A
if ( !digitalRead( BTN_PIN ) ){ // is the button pressed?
// wait until the button released
while ( !digitalRead( BTN_PIN) ) {
delay(10);
}
state = !state; // toggle the state
digitalWrite( LED_PIN, state ); // update output

A1sruqiladia
AALATUAAUNA
warvirdunauaiu
Wau'la dugd
BULANSYINNUN
13an21 Polling-
based 1/0




¢hatinvil 3: Push Button - LED Toggle

Tantniia: vaarvasnaaaviarnasgaunisvinvivaastianlualacnenm 3 (2)

dratvilansnns
a2y “dun
a93nvin1auan”
(Ext. Interrupt)
Taaladdrde
attachInterrupt()
uuaY 0 d9nse
Au2n PB2 21av
Attiny85

isin1suql twa
aUAAUNANTN
PB2 s usuiluna

const int LED_PIN = PB@; // LED output pin
const int EXT_INT = O;

volatile boolean state = false; // LED output state

void callback() {
state = !state;
}
void setup() {
pinMode( LED_PIN, OUTPUT);
digitalWrite( LED_PIN, state );
// enable external interrupt O, falling edge
attachInterrupt( EXT_INT, callback, FALLING );
}
void loop() {
digitalWrite( LED_PIN, state ); // update state

}

// toggle state

// use external interrupt: INTO

wWen2iu callback()
azgnidunidanaily
(adnazuldauamn
a1n 1 1ilu 0 u3a
1321131 Falling) uay
fiadn AaLiaA1sal
anATEUaN

A5Vt usUuuuil
13121 Interrupt-
driven 1/O

(PCINT5/RESET/ADCO/dW) PB5 [
(PCINT3/XTAL1/CLKI/OC1B/ADC3) PB3 [}
(PCINT4/XTAL2/CLKO/OC1B/ADC2) PB4 []
GND [}

] vCC

] PB2 (SCK/USCK/SCL/ADC1/TO/INTO/PCINT2)

] PB1 (MISO/DO/AIN1/OCOB/OC1A/PCINT1)

] PBO (MOSI/DI/SDA/AINO/OCOA/OC1A/AREF/PCINTO)




6228191 3: Push Button - LED

Tandniia: avaarvasnaaaviarnadaunisvinvivaasianluaracien 3 (3)

const int LED_PIN = PBO; // LED output pin
const int EXT_INT = @; // use INTO
volatile boolean is_btn_pressed = false;
boolean state = false, blinking = false;
uint32_t ts; // timestamp (in msec)

void callback() {
is_btn_pressed = true; // set flag

}

void setup() {
pinMode( LED_PIN, OUTPUT);
digitalWrite( LED_PIN, state );
attachInterrupt( EXT_INT, callback, FALLING );
ts = millis();

void loop() {
if ( is_btn_pressed ) { // the button was pressed.
is_btn_pressed = false; // clear flag
blinking = !blinking; // toggle blink mode
}
if ( blinking ) { // LED blinking enabled
if (millis() - ts >= 100 ) {
ts = millis();
state = lstate; // toggle LED state
}
} else { // LED blinking disabled

state = false; // LED state = OFF

¥
digitalWrite( LED_PIN, state ); // update output

}

TRnaila8an15vinly LED nssw3u uas
sansauldautuuanisnszwiule Wanaily
1uilvAsy Ardauiuue (tdeansaila) nnsnse
wau LED

@1dv attachInterrupt() dan1sladviudum
assnvinauan (Taduinasswviviunaaa 0 uas
asvAua1 PB2) uazisanwlvnau callback()
nansntAaian1sal “aauanas” (Falling
Edge) 121 PB2




¢natineil 4: LDR - LED

o= % (%4 - o Q/ o~ Q/ 1 =
Tanedlniia: 391aKvIvas (Schematic) fusurvasuutLsauasatusaei1en 4

AIDLINNITADIVAS
LED vizan PBO ilu
l@IGNe 32935 LDR
(Photoresistor) uaz
AIGIUNIUADAUNTUYIN
unihntuiduiiasuss
uazladifluduna-vau:
aannan PB2 (ADC1)
iWausviaa (ln)
arvinlui LED &219

Fghi,j

abcde

+_




anaenvin 4: LDR - LED

Tandniin: avaalvasnaaadtazrnasiaun1svinvIvaadianluarasnein 4

iﬂvﬂﬁjad—“jﬁiwﬁ—‘a‘j #include <inttypes.h> LED azmﬁuuamuztﬂu
analogRead() Wia const int LED_PIN = PB@; // LED output pin ON lasduneiiag
mumauwmfnn const int AIN_PIN = Al; // analog input pin A1 level 10\1:1 LAY
PB2/ A1 const uint1l6_t level low 2500; ;ﬂz‘i’uuaa'n_,wl,‘i"]u OFF
Avazlaa1Tuaadrv const uintl6_t level high = 2700; ;ﬁad'\a"uwmﬁuﬁu
0..1023 boolean state = false; 31AAI 1eve1_high

void setup() {

ﬁ,'\dl?.i,ll"S\iﬁule\Ilgﬂ\? pinMode( LED_PIN, OUTPUT);

5V 1i3a 5000 mV digitalWrite( LED_PIN, state );

o o

AdUIsaA IO }

wiavardunaluiilu .

; ; L _ void loop() {

n1°lunu3uuaa‘ham uintl6_t value = analogRead( AIN_PIN );

(mV) 16 uintl6 t mv = (value * 5000UL) / 1024;

if ( state && mV > level high ) {
state = false; // turn LED OFF

mumauwmmnw'\ }

I’Lauvaan\lmu—‘nc‘"u else if ( Istate && mV < level_low ) {

mﬂsmmuaomumu state = true; // turn LED ON
}

digitalWrite( LED_PIN, state);




¢hatinvil 5: LDR - Relay - Light Bulb

Tandiniin: 3911699 sFA1USLIYISLULLSALASA TUG)IaL NI B

sinatinvn1InavsLin-
Hlanaaalnugyaing 1as
daTuid wausdeiay dag
ael (Tuea LU-5-R) v
Taduseau 5V srusu
maua (Coil Voltage)
Tinsudainas (NPN)
AILANNTITYINIU2ADY
e




fhasvaayatdvinaiinsgiisusias LU-5-R

CONTACTRATING

1 FormC (1PDT)

AC 120V

DC 24V

COIL DATA(0.2W~0.36W, at 25C)

Coil Nominal
Voltage
(VDC)

Resistance Tol.+10%

(Ohms)

Nominal Current

(mA)

Maximum
Pick Up
Voltage (V)

Minimum
Drop Out
Voltage (V)

25

120.0
40.0
33.3

2.25
3.75
45

0.3
0.5
0.6

222

6.75

0.9

16.7

9.0

1.2

8.3

18.0

2.4

BOTTOM VIEW

T
l

N.C. = Normally Closed
N.O. = Normally Open

COMMON

N.O.

Reference: https://datasheet.octopart.com/LU-5-R-Rayex-datasheet-10584258.pdf
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dhatinvil 6: Voltage Level Comparator
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dhatinvil 6: Voltage Level Comparator

Tandniin: avaalvasnaaadiazrnasgaunisvitviuaadinaludracinin 6

Andv analogRead() & msualu
ALsvaudunea nan ADC1 (A1)
uaz ADC2 (A2) uariinunlaau
wiauAu Tudlaeinvil 2A4ae A uung
fivan A1 16 usIaUAUNAIINIIAS
LDR uazaay B @aan A2 16usv
AUAUNAINAIIATAIGIUNIULSU
A'lad a1 A < B azvin i LED
219

const int LED_PIN = PBO; // LED output pin
const int A_PIN = Al;
const int B_PIN = A2;

// analog input A, use ADC1l pin
// analog input B, use ADC2 pin

void setup() {
pinMode( LED_PIN, OUTPUT );
digitalWrite( LED_PIN, LOW );
}

void loop() {
int a = analogRead( A _PIN ); // read input A
int b = analogRead( B_PIN ); // read input B
digitalWrite( LED_PIN, (a<b) ); // update output
delay(100);

}




AsTalaaf s auiiaunsyau

o= % (%4 o Q/ o Q/ 1 [ 1 =
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ATTiny85




AUy 2aa8 LM393

Madi LM393 fihvasilsuuiisuusesuinifluduanainaus§anatinialu 2 2a
(Dual Voltage Comparator) vinviulaaddsranniu vastdsaunaunaas
256 G EUNG + () LA — LATANDIGWA SAUSIGUNAN + FonIian — azT
manatilu 1 uaaraanlinazieaiilu 0

PIN CONNECTIONS

U
Output A[1] 8] Ve
a 7] Output B
Inputs A a ‘ ‘ 5]

GND [+

3 } Inputs B

(Top View)

Reference: https://www.onsemi.com/PowerSolutions/document/LM393-D.PDF
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¢naeineil 7: LDR - LM393 - LED

Tandilniin: 39avIvITEI1USLUIYISLULLSALASA TUGHIaL NI 7
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aagvn 7:

LDR - LM393 - LED

Tandwniin: avaalvasnaaadiazrnasiaun1sinviIvaasiaaluadrasinein 7

const int LED_PIN = PBO; // LED output pin
const int TRIG_PIN = PB2; // digital input pin
const int EXT_INT = 0O; // use INTO / PB2 pin

volatile boolean flag = false;
int value; // input value (© or 1)

void callback() {
flag = true; // set flag

}

void setup() {
pinMode( LED_PIN, OUTPUT);
digitalWrite( LED_PIN, false );
attachInterrupt( EXT_INT, callback, CHANGE );
value = digitalRead( TRIG_PIN );
digitalWrite( LED_PIN, !value );

void loop() {
if ( flag ) {
flag = false; // clear flag
value = digitalRead( TRIG_PIN );
digitalWrite( LED_PIN, !value );

}
delay(100);

Q/

m'\mauwm-mama fi2n PB2 qiomonu

>4

|
5umasswmumma¢u INTO
Wiafinnsuwlaaunlasmrzasdunniin PB2
azﬁms&%’unﬂon’ﬂul callback() uazeuils
flag aziflu true waszyd fns
waguulasiidune uarazeasrinnis
ANLANLDGN G




¢hati19il 8: Trimpot - LED Dimming

Tanadlniia: av1avIvasdrusUIvIsUULLSALAS A TUMIALNIIN 8
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(Potentiometer 152
Trimpot) 12iu 10k
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LED

Trimpot = Trimmer Potentiometer




¢hati19il 8: Trimpot - LED Dimming

Tandnniin: avaalvasnaaadiazrnasiaun1sitviIvaadianluaracsnvin 8

@1dv analoghrite() @ usuasv
deuanatasinauuuy PWM (Pulse
Width Modulation) asiflugsyayreu
uuuidniu ualsuaarvnirvntiluaain
1 (High) wigudumuuaasdeyeunran
Tnadaiilulasidus: 0=0% &9
255=100%

@1dv analogRead() aularTuaiae
0..1023 sazinenlalulddudd9
areiavunseag 4 ialianagluadie
0..255

const int LED_PIN = PBO; // digital input pin PBO
const int AIN_PIN = A1l; // analog input pin A1 (ADC1)
int value = 9; // 0..255

void setup() {
analogWrite( LED_PIN, value ); // set output to ©

}

void loop() {
int new_value = analogRead( AIN_PIN )/4;
if ( new_value != value ) { // input value changed ?
value = new_value; // update value
analogWrite( LED_PIN, value ); // update PWM
delay(100);

}
}




¢natineil 9: TMP36 - Buzzer

Tangdilniin: 3910591935 USUIVRSUULLSALASATUG L9 9
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¢natineil 9: TMP36 - Buzzer

o= [- 74 1 [-] (%4 Q 1 A
Tangdniia: avealvasnaaadtazrnastiauN1IsvIvIvaaY A luaIaanvinn 9

const int BUZ_PIN =

const int TMP_PIN
const int EXT_INT
const int LEVEL =

0;
40;

//

//

digital output pin (buzzer)
analog input pin (TMP36)
use INTO

compare level (deg.C)

volatile boolean enable = true;

void callback() {

enable = lenable;

}

void setup() {

//

enable/disable buzzer alarm

pinMode( BUZ_PIN, OUTPUT );
attachInterrupt( EXT_INT, callback, FALLING );

}

// TMP36: @V @ -50°C, 1.75V @ 125°C
// Temp [deg°C] = (voltage [mV] - 500)/10

void loop() {
int value = analogRead( TMP_PIN );
int mv = (value * 5000L) / 1024;
int temp = (mvV - 500) / 10;
int output = enable && (temp >= LEVEL);
digitalWrite( BUZ_PIN, output );

Tudratinvil srargauniiiu 40 avd1 azvirliiliefaiasi®eay (Sound Buzzer) sitduvsiv
wiaflunisudvidau wazarunsanailuiiaitlaudaiansulvidiaueed uvle




¢nae19il 10: TMP36 - RGB LED

Tangilniin: 39110919 IIUSUIVASUULILSALASATUGIDNI 10
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¢nae19il 10: TMP36 - RGB LED

Tandilnifa: 96122935 NAaILAZNAFALUNISVINY 1 UADITAA TUGIaeINeiA 10

const int RGB_PINS[] = {PB@, PB1l, PB4}; void loop() {
const int TMP36_PIN = A3; // read analog input from TMP36 sensor
int value = analogRead( TMP36_PIN );
typedef union _RGB { int mV = (value * 5000L) / 1024;
struct { byte r,g,b; } s; int temp = (mV - 500) / 10; // value in deg.C
byte v[3]; memset( rgb.v, 0x00, 3 );
} RGB; if (temp < 10) { // below 10 deg.C
rgb.s.b = 1; // blue color
RGB rgb; else if (temp < 20) { // 10..20 deg.C
rgb.s.b = 1; rgb.s.g = 1;
void setup() { else if (temp < 30) { // 20..30 deg.C
for ( int i=0; i < 3; i++ ) { rgb.s.g = 1; // green color
pinMode( RGB_PINS[i], OUTPUT ); else if (temp < 40) { // 30..40 deg.C
digitalWrite( RGB_PINS[i], © ); rgb.s.g = 1; rgb.s.r = 1;
} else { // 40+ deg.C
rgb.s.r = 1; // red color
}
for ( int i=0; i < 3; i++ ) {
digitalWrite( RGB_PINS[i], rgb.v[i] );
}




dhatinvil 11: Uno - Attiny85 Serial Link
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dhatinvil 11: Uno - Attiny85 Serial Link

uno_attiny85_serial_link

]

@ « » [E © Simulatortime: 00:00:01.773

ANALOG IN

e e B

4442223

L R

B Stop Simulation

I &8 %

#include <SoftwareSerial.h>
SoftwareSerial mySerial( 3, 4 );

fdefine BUF_LEN o4
char buf[ BUF LEN+l ];
int index = 0;

void setup() {
Serial.beqgin (115200} ;
mySerial .begin (4800} ;
void loop() {
while (mySerial.available() > 0) {
if ( index < BUF LEN ) {
buf[index++] = mySerial.read();
} =l=ze bresak;

(index > 0)
buf [index] =
index = 0;
Serial.print (buf) ;

Serial Monitor

1 ael
: aez
: ae3
1 2e4
1 aes
H =L
1 aev
H

B=-@

Export Share

2 (Arduino Uno R3)

Send || Clear ILV-"




dhatinvil 11: Uno - Attiny85 Serial Link

#include <SoftwareSerial.h>
SoftwareSerial mySerial( 3, 4 ); //rx, tx

void setup() {
mySerial.begin(4800);
mySerial.println( "ATTiny85..." );
}

char sbuf[16]; // char buffer

void loop() {
static byte cnt = 0;
sprintf( sbuf, "cnt: %03d", ++cnt );
mySerial.println( sbuf );

delay(200); .
} Attiny85

Uno vinminfieaasusiaygaann 5
Attiny85 6nu35 SoftSerial (6van
baud 4800) waziiialasuzianinu
10 9 azdvnaaannie Serial
(Hardware) uwaziidagaiayalaiu
Serial Monitor

#include <SoftwareSerial.h>
SoftwareSerial mySerial( 3, 4 ); //rx, tx

#define BUF_LEN 64
char buf[ BUF_LEN+1 ];
int index = ©;

void setup() {
Serial.begin(115200);
mySerial.begin(4800);
}
void loop() {
while (mySerial.available() > @) {
if ( index < BUF_LEN ) {
buf[index++] = mySerial.read();
} else break;
}
if (index > @) {
buf[index] = '\@';
index = 0;
Serial.print(buf);
}




2219 12: Ultrasonic Distance Sensor
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2219 12: Ultrasonic Distance Sensor

fiadutnn: uasa Uno vinntinnsuzaaruann Attiny85 ninszaciing
ninaa1a HC-SR04 uazsdvanazianu'lieds Serial Monitor uazaii
Tasinvrandlududauuns (cm.)

uno_attiny85_serial_ultrasonic H = !
] -~ g @ @ Simulator time: 00:00:10.112 Code Export Share

Ultrasonic Distance Sensor Text ¥ a2 # 2 (Arduino UnoR3)  ~

1 #include <SoftwareSerial.h>
2| SoftwareSerial mySerial( 3, 4 );

4| $define BUF_LEN 64

5 char buf[ BUF_LEN+1 ];
Tx - 6| int index = 0;

mx mmm ARDUINO

8| woid setup() {
mySerial.begin (4800} ;

id loop() {
while (mySerial.awvailable() > 0) {
if { index < BUF_LEN ) {
buf [index++] = mySerial.read();
} else break;

if (index > 0) {
buf[index] = "\0"
index = 0;
Serial.print (buf);

16.0in / 40.5cm

ATTINY D serial Monitor
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2219 12: Ultrasonic Distance Sensor

#include <SoftwareSerial.h> #include <SoftwareSerial.h>
SoftwareSerial mySerial( 3, 4 ); //rx, tx SoftwareSerial mySerial( 3, 4 ); //rx, tx
const int TRIG_PIN = PBO, ECHO PIN = PB2;
#define SOUND _SPEED (340) // m/s #define BUF_LEN 64
char buf[ BUF_LEN+1 ];
unsigned long readSensor() { int index = 0;
digitalWrite( TRIG_PIN, HIGH );
delayMicroseconds(10); void setup() {
digitalWrite( TRIG_PIN, LOW ); Serial.begin(115200);
return pulseIn( ECHO_PIN, HIGH, 50000 ); mySerial.begin(4800);
} }
void setup() { void loop() {
mySerial.begin(4800); while (mySerial.available() > 0) {
pinMode( ECHO_PIN, INPUT ); if ( index < BUF_LEN ) {
pinMode( TRIG_PIN, OUTPUT ); buf[index++] = mySerial.read();
digitalWrite( TRIG_PIN, LOW ); } else break;
} ¥
void loop() { if (index > 9) {
unsigned long duration = readSensor(); // usec buf[index] = '\@';
int d = (SOUND_SPEED*duration)/2/10000; index = 0;
mySerial.println( d ); // distance in cm. Serial.print(buf);

delay(1000); T }
ny




612191 13: 74HC595 — LEDs
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d2atn9 13: 74HC595 — LEDs (Code 1/2)

const int SH CP_PIN = PBO; // shift clk pin void shiftDataOut( byte data ) {

const int ST_CP_PIN = PB1; // storage clk pin int bit;

const int DS_PIN = PB2; // serial data pin digitalWrite( SH_CP_PIN, LOW );

for ( int i=0; i < 8; i++ ) { // shift bit, MSB

byte data = 0x01; // data byte first

bit = data & 0x80 ? HIGH : LOW;

void setup() { digitalWrite( DS_PIN, bit );
pinMode( SH_CP_PIN, OUTPUT ); data = data << 1;
pinMode( ST_CP_PIN, OUTPUT ); digitalWrite( SH_CP_PIN, HIGH );
pinMode( DS_PIN, OUTPUT ); digitalWrite( SH_CP_PIN, LOW );
digitalWrite( SH_CP_PIN, LOW ); }
digitalWrite( ST_CP_PIN, LOW ); digitalWrite( ST_CP_PIN, HIGH );
digitalWrite( ST_CP_PIN, LOW );

}

ATTiny85 #aansfiu 74HC595 1aulad void loop() {

deyaual shiftDataOut( data ); // shift one byte to 74HC595

1) Shift Registe_r Clock (SH_CP) // rotate-shift-left by 1-bit position
2) Storage Register Clock (ST_CP) uaz data = (data << 1) | (data >> 7);

3) Serial Data Input (DS) delay(100);




62atn9 13: 74HC595 — LEDs (Code 2/2)

‘inﬁmamoumﬁmmshjmm
shiftout() qjomumaomm
Arduino API musmaaumaua
mumuuo“lummauumalan“lﬂ 10l
ANKUAAALAAINITLAAULIN

(Bit Order) aa Tiiia MSB aanu
nau (MSB First)

const int SH_CP_PIN = PBO; // shift clk pin
const int ST_CP_PIN = PB1; // storage clk pin
const int DS_PIN = PB2; // serial data pin

byte data = 0x01; // data byte

void setup() {
pinMode( SH_CP_PIN, OUTPUT );
pinMode( ST_CP_PIN, OUTPUT );
pinMode( DS_PIN, OUTPUT );
digitalWrite( SH_CP_PIN, LOW );
digitalWrite( ST_CP_PIN, LOW );

}

void loop() {
shiftout( DS_PIN, SH_CP_PIN, MSBFIRST, data );
digitalWrite( ST_CP_PIN, HIGH );
digitalWrite( ST_CP_PIN, LOW );
// rotate-shift-left by 1-bit position
data = (data << 1) | (data >> 7);
delay(200);




lansNsavaviaanniu 74HC595

Logic Diagram

Pin Assignments
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Reference: http://www.ti.com/lit/ds/symlink/sn74hc595.pdf
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lansNsavaviaanniu 74HC595

LOGIC DIAGRAM

SERIAL
DATA { A4
INPUT

PIN ASSIGNMENT

Qg[] 1@ 16 [ Vge PARALLEL

Qc [ 15 ] Qa DATA
SHIFT OUTPUTS
Qp [ 14 ] A REGISTER

Qe [0 13 [] OQUTPUT ENABLE
Qe [] 12 [] LATCH CLOCK

Qg [ 11 [] SHIFT CLOCK SHIFT 14
CLOCK —

Qy [0 10 [J RESET SERIAL
10 j’ 9
GND ] 9 (] SQy RESET SQy } DATA

LATCH 12 OUTPUT

CLOCK
OUTPUT 13 Vec = PIN 16
GND = PIN 8

ENABLE

SHIFT CLOCK = Shift Register Clock
LATCH CLOCK = Storage Register Clock

Reference: https://www.onsemi.com/pub/Collateral/MC74HC595-D.PDF
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lansNsavaviaanniu 74HC595

Pin Descriptions

INPUTS
A (Pin 14)

Serial Data Input. The data on this pin is shifted into the
8-bit serial shift register.

CONTROL INPUTS
Shift Clock (Pin 11)

Shift Register Clock Input. A low— to—high transition on
this input causes the data at the Serial Input pin to be shifted
into the 8-bit shift register.

Reset (Pin 10)

Active-low, Asynchronous, Shift Register Reset Input. A
low on this pin resets the shift register portion of this device
only. The 8-bit latch is not affected.

Latch Clock (Pin 12)

Storage Latch Clock Input. A low—to—high transition on
this input latches the shift register data.

Output Enable (Pin 13)

Active—-low Output Enable. A low on this input allows the
data from the latches to be presented at the outputs. A high
on this input forces the outputs (Qa—Qyp) into the
high—impedance state. The serial output is not affected by
this control unit.

OUTPUTS
Qp - Qy (Pins 15,1, 2, 3, 4,5, 6, 7)

Noninverted, 3—state, latch outputs.

SQy (Pin 9)
Noninverted, Serial Data Output. This is the output of the

eighth stage of the 8-bit shift register. This output does not
have three—state capability.

Reference: https://www.onsemi.com/pub/Collateral/MC74HC595-D.PDF
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lanansavaviandu 74HC595

Logic Diagram
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Reference: https://www.onsemi.com/pub/Collateral/MC74HC595-D.PDF
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lansNsavaviaanniu 74HC595

Timing Diagram

SHIFT
CLOCK

SERIAL DATA
INPUT A

RESET

LATCH
CLOCK

OUTPUT
ENABLE

Qa

Qp

Qg

Qp

Qe

Qr

0 XXX

o XXX

SERIAL DATA |
OUTPUT SQy

NOTE: (XXX implies that the output is in a high-impedance

state.

Reference: https://www.onsemi.com/pub/Collateral/MC74HC595-D.PDF
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lan&1sa1vav: ATtiny85 Datasheet

Atmel 8-bit AVR Microcontroller with 2/4/8K
Bytes In-System Programmable Flash

ATtiny25/V | ATtiny45/V | ATtiny85/V

Features
* High Performance, Low Power AVR® 8-Bit Microcontroller
* Advanced RISC Architecture
= 120 Powerful Instructions — Most Single Clock Cycle Execution
= 32 x 8 General Purpose Working Registers
= Fully Static Operation
* Non-volatile Program and Data Memories
— 2/4/8K Bytes of In-System Programmable Program Memaory Flash
= Endurance: 10,000 Write/Erase Cycles
-1 12 Bytes In-Syst Pr
= Endurance: 100,000 Write/Erase Cycles
= 128/256/512 Bytes Internal SRAM
= Progr Lock for Self-P Flash Program and EEPROM Data Security
* Peripheral Features
= B-bit TimeriCounter with Prescaler and Two PWM Channels
= B-bit High Speed Timer/Counter with Separate Prescaler
= 2 High Frequency PWM Outputs with Separate Output Compare Registers
=P Dead Time G
= USI-Uni I Serial Interf: with Start Condition D
= 10-bit ADC
= 4 Single Ended Channels
= 2 Differential ADC Channel Pairs with Programmable Gain (1x, 20x)
» Temperature Measurement
= Progr Timer with Sep On-chip Oscill
= On-chip Analog Comparator
Special Microcontroller Features
= debugWIRE On-chip Debug System
= In-System Programmable via SPI Port
- and Internal P
= Low Power ldle, ADC Noise Reduction, and Power-down Modes
= Enhanced Power-on Reset Circuit
= Programmable Brown-out Detection Circuit
= Internal Calibrated Oscillator
VO and Packages
= Six Programmable O Lines
- &-pin PDIP, 8-pin SOIC, 20-pad QFN/MLF, and 8-pin TSSOP (only ATtiny45NV)
Operating Voltage
= 1.8 - 5.5V for ATtiny25V/45V/85V
= 2.7 - 5.5V for ATtiny25/45/85
Speed Grade
- ATtiny25V/45V/B5V: 0 — 4 MHz @ 1.8 - 5.5V, 0 - 10 MHz @ 2.7 - 5.5V
= ATtiny25/45/85: 0= 10 MHz @ 2.7 - 5.5V, 0 - 20 MHz @ 4.5 - 5.5V
Industrial Temperature Range
Low Power Consumption
= Active Mode:
» 1 MHz, 1.8V: 300 pA
= Power-down Mode:

= 0.1 pA at 1.8V Rev 25860-AVR-0B/2013

EEPROM

http://ww1l.microchip.com/downloads/en/DeviceDoc/Atmel-2586-AVR-8-bit-Microcontroller-ATtiny25-ATtiny45-ATtiny85 _Datasheet.pdf



http://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2586-AVR-8-bit-Microcontroller-ATtiny25-ATtiny45-ATtiny85_Datasheet.pdf
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