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basic connections

A\ +2v

1AL Pushbutton to 12V

Should you need to connect Arduino inputs to a DC voltage higher than 5V

Pin Goes
HIGH

when button
I:I pressed

Pushbutton to GND
Asv

©

% < *
5
g =]
=] é S *
n > o
interferences
O add a capacitor
Pin Goes
Low
when button
pressed
Using Internal Pullup
A5V
Pin Goes
HIGH
Pushbutton to 5V when button
pressed
A5V [I
Pin Goes
HIGH
when button
I:I pressed
Pin Goes
Low

10KQ

when button
I:I pressed

=)~

Trimmer or Potentiometer

Asv

©

©)

A\ MAX+12v

When using this circuit for 24 volts input increase R to 22000 =C|]]] :D:'

—{n>

Analog
Input

Low

Optocoupled inputs

Used when galavanic separation between external circuitry and Arduino circuit is required

Asv
=
S

=0~

=}
Z
S
-

1KQ

Vi

4N25

Photoresistor

Asv

www.pighixxx.com
03 APR 2013
ver 1 rev @
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Connect a Led

A5V
=
5
allllx
Led goes
AN whg?lvpin
\} issetto
Connect a Led
Led goes
X o
X e
HIGH
ﬁ
5

Dual LEDs or bi-color LED
A5V

©

(K-
3.)
A=

470Q
33
34

LI~

—|— @

A

Connect a Lamp (DC Low Voltage) w W
E—w—c

B

1N4007 2N2222

\
E\\ E Lamgﬁoes
7 e
7/ 1" & Low

LED clusters
A +2v

g
§ #Leds Resistor Value
Ss 1 1Ko =00
2 8200 (NN
3 7500 QOO0
4 6800 =IO~
S\: 5 4700 < W0
6 3900 (I~
R
N
O |
9\\}\ E Ledszozs
K vyhgnpin
Is setto
Low

C
2.2kQ
B
E

|
M

C E

BC337 :
(1]

Ww.pighixxx.com
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ARDU I NO Connect a Relay Connect an Audio Amplifier

A\ V.12V
basic connections @ %
Q(
Rele
'=-A —!°K= [  — - i
|
1N4007 | = RCA
Rel - o
eagﬁoes | |
hen g Z< |
HIGH NPN < : :
| |
|
Connect a Buzzer
Connect a Mosfet g
A\ +48v n
100Q @
1 ” out
Mos;
;;;;%5" GDS
issetto = IRL540
HIGH T )
OUT MAX 2.5A
Buzzer

Reccomended

eR

Ww.pighixxx.com

)
BY _ND
03 APR 2013
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ouTt

100Q

%

10pF 16V

100KQ

Connect a Speaker

|

==

10pF 16V

80

TLP3020

I~

470Q

ouT @E@

Yuou can
usea
PWM K

pin

3

(R

www.pighixxx.com
(GHoIoN
03 APR 2013
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You can also
use a PWM
pin

Connect a DC Motor

You can also
use a PWM

SetPin
to HIGH
Motor ON

IRL540

Connect a RGB Led Strip

Connect an Encoder

10KQ

T W '

10KQ

<V W ﬁ

: J_'I'
~

A\ +12v

IRL540

Clockwise
—_—

Fase1(A)

<" Fase 2(B)

gounterclockwise

3

(R
www.pighixxx.com
(QHoIoN
03 APR 2013
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A\ 33v A\ sV

I°
< INjouT
2N7000 —
S—v—D
G
TTL / CMOS converter (6 inputs/outputs)
A\ +5v A\ H2v

©

[ \e—

ouTt

[aa]
<
o
Lo
<
—
O
=

Bi-Directional Voltage Level Converter 3.3V to 5V

IN/OUT > g

Bi-Directional Voltage Level Converter 3.3V to 5V
with voltage divider

A sV

< IN/ouT

IN/OUT >

2N7000 -
@

G

TTL / CMOS converter

/\ CMOS voltage

<00~

/\ TTLO-5V

2N2222

e

www.pighixxx.com

BY ND
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Connect a Microphone Connect a Servo

q‘%“ N

= A s

ut
C
B @ 4,5-6V
A d:n-nect to an external power supply!
MIC
° @

c@E e
B B

2N2222

22KQ

G2

www.pighixxx.com
BY _ ND

03 APR 2013
ver 1 rev @
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Coe B98It
Lns 188991
w9099
SR
SnL 990995

Charlieplexing LiH ﬂﬁﬁﬂéﬂrﬁ
i 98

+—1 t . :
X 2 7 Segments Display
X Q\\ K A
2700 \ 7N X
G A N
A K COf on

270Q
A

([ oum

out
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LED Array

K
X X X X
{\ A\ A\ A\
. . . . A A A A
7 Segments Display (Common Anode) with Multiplexing E out \ \ \ {
K K K K
s 2@ 1@ [2en |
A sv ‘\(::> X AN AN
@ common o ouT A A A A
Bl B BT '
[ our —T— NFTINGIREIR
p OUT A A A A
— YN AN aNy|
SHIEHIREIR
OUT A A A A
=} =} =} oS
% g g g g
= = = =
p} =} p} =}
s} s} s} s}

A HK
Gg [}
www.pighixxx.com
—@ ®E)
B WD
03 APR 2013
ver 1 rev @
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MAX7221

0,1pF

10pF

+

7 Segments Display (Common Anode) with MAX7221

Current
40ma
30ma
20ma
10ma

1.5v

18

LTC-2623

2.0v

17a
280

2.5v
11Kk
164
264

3.0v
1Ko
15Ka
24Ka

3.5v
10K
14Ka

51Kn

i
AN
AN
N~
>
<
=

www.pighixxx.com
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Connect a LCD HITACHI 44780 compatible

use PWM
to change

Lo
brightness Ko E @
[ bpw @
Optional

C

,_\
=
"
@
@
%
IS
S
S

win
a5
5l
glE

ojuls
BSE
£
5|3
E!’G‘

D2

; .
v

=
=

!
)

©| o
=lli=}
NS
z||=
!!
e

=
S)
=]
@
3
3
w

D4

iy
=

S
B
HIE
g|[z
]

C E

Used for 4bit mode

5
g
:
g

:

D5

BC337

g
£
5

D11

elele
o|la|s

o
S(ES

—Backlight

D12

a1 108

.\

10KQ

Connect to Ground if

A v T
2700 LCD Brightness is not used
@ AMW—

03 APR 2013
ver 1 rev @
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Connect via 12C a LCD HITACHI 44780 compatible

X
&
N~
Lo
[e0]
LL
(®)
(a

\4

= N I S = S wlrf-
<] =] ollg|lg 3|(=||s ii ii
m| o (|| [
SIEE BIEEEEREEIES]?
EE I B L
s IEEIEEIBIEIEEIEELE
SEIEEIBIBIEIEIEIE
S o) @) &) ) (v =) (=) (@ £

(S
&
n
Q
s
o
S
N O@
& 00
s www.pighixxx.com
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Connect a NOKIA LCD (Basic)

/\ only for 5V Arduino

(i)

NOKIA 3110 NOKIA 5110
-

1N4148 x 4

120Q
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ARDU I NO Drive a Unipolar Stepper (Basic 1)

basic connections

[ b8
[ Dw -
=
=
N
[@)
o
w
IN1 - ouT: @ @
IN
2 our External Motor Supply f -
§ ISt
L{)'.{ Not Arduino Supply! L
INg oUT. w
= ] s KLV
- /
IN6! OUT :‘\\& /
Drive a Bipolar Stepper (Basic 1) £
GND com

ULN2003

1
22Q= E
f

L

€00ZN1IN

hRLLLLETTY N @

Zener 12V A A
All Resistor 1/4W External Motor Supply
) (i

N s

Ww.pighixxx.com

Not Arduino Supply! =
)

03 APR 2013

ver 1 rev @
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Connect a graphical LCD via I12C

SDA

SCL

(1]
www.pighixxx.com
@Nole

)
03 APR 2013
ver 1 rev @
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FTDI Connector DIY Arduino

A5V
©
Simple 5V Power Supply
g IlOOnF B
| I
ror @
H @
—a0— ol @ W
1 ) I:l
1N4007 Reset
S ® @ ﬁ $ \c/ ‘FI{' he—O

A psc s RESET (@ —©® AN5

% (D0 @ ® A4

DCIN 12>24V 2 - *  OUT 5V (01 @ —® AN3
£ = = & 02 @ i © AN2

g g g g ° D3 @ —@® ANL
o— T T LT T T ¢ o @ o o
a 22pF  22pF L 8 AGN?

s 4 Are

e m——

é e AVcc

, ”I' @ D13

Protect al/0 Pin 05 @ ® D12

K <_7 16MhZ D6 @ @ 011

oo D7 @ ® D10

Digital Pin @ —AW\ ® In/out D8 @ ® D9

Zener 5.1V % 9?

=) 19 8 A @ o)

1 18 ) g =

L T

GND T T
SWAIPB3
A (1)

Recommended ICSP pinout/

Ww.pighixxx.com

wi
BY _ND
03 APR 2013

ver 1 rev 2
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ARDUINO
A3

basic connections @
V)

D

<

Ooib

©

SD Card Pinout @ Simple 3.3V Power Supply
OuUT 3.3V

T
DCIN 5V lr §IJ_:+ J%j’
T TT -

100pF 16V

) (6172

Ww.pighixxx.com

wi
BY _ND
03 APR 2013

ver 1 rev @
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Connect a RTC (DS1307)

Connect a Temperature Sensor (LM35) A\sv
32768Khz

A5V ql:
G\mvcc @

a—
Out c
AL D> © Vo
Battery_l
V;;—v—GND
out -

SCL

(o) :14

LM35 (T0-92) No 3V Battery?
d @ Connect Vpat to ground.
&=
1N4148 x 2 %
T
Connect to VGA
Connect to Composite Video 5
=
T

=(Im)=

3

(1]
www.pighixxx.com
)
03 APR 2013

ver 1 rev @
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Connect a Keypad Connect a Keypad (with Interrupt)

B R WURr WUR WNRN
+ 4+ + + + 4+ + + 4+ + o+ 4+
U b B OO O N NN TN W

rij;\ s 1N4148 x 4

e} 'ﬂ‘

(ot

03 APR 2013

ver 1 rev 1
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Connect a IR Sensor Connect a IR Emitter
TSOP1736
TSOP4836 TSOP1836 SFH506
SFH5110 NJL61H380 TFMS5360 SFH505A 1S1U60 PIC12043S
E % ; ;; I»NWI ! ’ “ :
I NG H
s = + s = + -+ s + =5 s = + S = +

TSAL6200 2N2222

& E (i)

Reccomended

Source Voltage
Forward Voltage Led
Forward Current Led

e

www.pighixxx.com

BY _ND
03 APR 2013

ver 1 rev @



THE
UNOFFICIAL

ARDUINO Connect a MAX232 A5

basic connections @?

@ RTS
® Tx
@® Rx
I—@ Vee
——@ GND
B
DRI 2 RXD
GND U5 (1 EDoN
Front A S I J
] TTL/CMOS
D
7 RTS www.pighixxx.com

ﬁ
(S
5[0}

05 APR 2013
ver 1 rev @
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A\ +5v

MIDI IN % MIDI OUT
f

WDt our 5
Current Sink

Current Sink

ot v

I

=(m)=

Multiple Buttons using 1 Analog Input

A\ +5v

Analog
Input

06 APR 2013
ver 1 rev @
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Connect a Digital Temperature Sensor (DS18B20) A simple Rain Sensor with Arduino

&

2

+5V
© t ~
LY

4.7KQ

S

e

GND—v—VDD
DQ

|<_~ Wax ot (130 F) DS18B20
ﬂ on CATS cable

ACinput

Volt;, Resistor Value

pil x.com
06 APR 2013
ver 1 rev @
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CCCCCCCCCCCCCC

{—‘76\{—‘05\ \{—‘04\[—‘00\ {—S‘OBCd; OA\{—f\{—‘og\ \[—f\
f\(—ue\(—ym\(—\ze\ $2W—‘ZE‘F%W—W‘F%‘F%W—HF‘PSS‘ dde%s\

14 11\ \29\
control alt ‘
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Connect a EEPROM via I12C

@ Write operations Enabled

1Kb

=

@ Write operations Disabled

Address

(—]=1=} 0x50
ee®  oxsl 4Kb
(=l-]=] 0x52
(=144 0x53
($]-]-] 0x54
($]=]c] 0x55
000  oss 2AXXXX 1 []
OO0 0x57
Ay % x24x08x 8Kb

©

—i— = -

SCL

=

yy
AAAA.
vy

SDA

3

www.pighixxx.com

©

07 APR 2013
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A Simple programmer

Rear (]
K_\\ -
2\ =
Connect a PS2 Dualshock® controller o) (@) B~ S o
(@) 1N4148 C =
@ 10KQ 0\« B >
(337 o T W—H—
@ 33k E
GND (@) « L —e
© @'_l [&53
MOSI NC - A
oy =0 O N ; | L
A
100nF e
47KQ % I
WW—e . [

K m=—n &
C =

—
Zener5.1V C_v_ E
B

=0 -

v )
GND

R

www.pighixxx.com

B WD
08 APR 2013
ver 1 rev @
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Address
PCF8574 PCF8574A

(<I=]=) 0x20 0x38
eeH 0x21 0x39
o006 0x22 0x3A
o000 0x23 0x3B
©e6 0x24 0x3C
(+]-T+} 0x25 0x3D
©0o 0x26  OX3E
(+]+]+) ox27 0x3F

SCL

SDA

PCF8574xx

How to connect multipe devices

Port Expander (PCF8574xx)

PCF8574xx informs the microprocessor

that there is incoming data or a change
of data on its ports without having to
communicate via the I2C communication bus.

/\ Absolute max per pin 25mA

Absolute max 150mA
for entire package

In applications requiring additional
drive, two port pins may be connected
together to sink up to 50-mA current.

A+5V

<
~
o
©
LL
s}
a

E PCF8574

E PCF8574

A typical Application

100nF

00

—ii

PCF8574

A K
ﬁ
)
T
=
g
N
~
e e
1N4148
Buzzer
A
K
c—v—s
(1)

www.pighixxx.com

ﬁ
c)
50

10 APR 2013

ver 1 rev 1
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74HC595

Shift Register (74HC595)

/\ Absolute max per pin 26mA

(Ser) Input for the next pin that
gets shifted in.

The pin (QH’) contains the overflow
that is shifted out the other end

(Output Enable) This pin enables
the output when tied to GND
& disabled when HIGH.

(RCLK) Needs to be pulled HIGH to
set the output to the new shift
register values. This must be pulled
high directly after SRCLK has gone
LOW again.

(SRLCK) When this pin is pulled high
it will shift the register.

(Serial Clear) Will empty the whole
Shift Register if pulled LOW.
Must be pulled HIGH to enable.

A+5V

Q8 Vo il 0 . J 0 Vool
Qc QA © QA © QA
Q @ @
= L
Qe OF N Qe OF Ny Qe OF
o m * m o -
<
QG ® ®
QH e QM 5 QM EE
G| 04" /] [ Sl H [ Ll o
) ——
@

©

A typical Application

(1]
www.pighixxx.com
)
10 APR 2013

ver 1 rev @
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ARDU I NO Connect a Digital Potentiometer (MCP4161)

basic connections

Connect a Distance Sensor (Sharp GP2Y0A21)

A5V

[ Vin . <)
GND

Connect a DAC (MCP4921)

A5V
Vss‘v‘ Vi @

Vour
MCP1541

Vin

Vout

-
104F 16V =
<

{0~

10KQ

3

(1]
www.pighixxx.com
)
13 APR 2013

ver 1 rev @
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Mo

N~

RS485 Node

DMX Controller (Basic)

=

100Q

Node termination jumpers config

First Middle Last

e--0060

J1 on J1 off J1 off

J2 on J2 off J2 off

J3 on 13 off J3 on
Asv

100nF

out

G2

Ww.pighixxx.com

wi
B WD

14 APR 2013

ver 1 rev 1
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TOLERANCE

GOLD +5%

SILVER +10%

BLACK

BROWN

RED

ORANGE

YELLOW

GREEN

BLUE

VIOLET

GRAY

WHITE

bed
=
o

=x1,000q

x10,0000

=x1,000,000a

x1,000, 0000

~ B

MULTIPLIER “
(1]

www.pighixxx.com

Caten

03 APR 2013

ver 1 rev @
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Ceramic {apacitor Code

( ) @ 1pF ” 10pF @ @ 100pF
Iy I Y 7Y
= 1,000pF - +10% @ @ 1.2pF ﬁ 12pF ﬁ ﬁ 120pF
Iy
@ @ 1.5pF @ 15pF @ @ 150pF
Iy
@ 1.8pF ” 18pF @ 180pF
Significant I\ 7\ I\ r—~
Digit
15t @ @ 2.2pF @ 22pF ﬂ @ 220pF
2nd — Iy
e RA " R BB
0 none Jam
110 C +0.25pF (@) 3.3 ﬁ 3%F ﬁ @ 330pF
2 100 J +5% AR
3 1,000 K +10% @ 3.9pF 30pF 390pF
4 10,000 M +£20% AR I\ AANAR
5 100,000 D iO.SpF @ 4_TpF 47pF @ 470pF
6 1,000,000 7 +80% -20% ryr o\ 7\ 7 N I\
7 Q 5.6pF 56pF '@ 560pF
8 ’II? 7\ I\ I\ 7\
Q 6p8 ) 6.8pF g 68pF @ @ 680pF
’ ’ ! I I I 7y
@ 8.2pF ﬁ 82pF @ @ 820pF
1,000 0.001 AR ! vl

R

(ot

11 APR 2013
ver 1 rev 1
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Polyester Film-Mylar Capacitor Code

334K

Working = 0.33F +20%
Voltage 100 100V
1st
2ond
Multiplier
0 none
1 10 .
2 100 E ;;M
3 1,000 G 0”
4 10,000 J Shw
5 100,000 K- 10%
M 20%
6
7
8
9
1,000 1 0.001

S
e
152 |[ ans |[ o015 1,500pF
e
222 || 2 || .0022|2,200pF
g
S
302 || 9 || .0039 | 3,900pF
g
552 || sn6 || .0056 | 5,600pF
o2 e,soopF
e

e
e
I
e
Bl
Bz
Sl
EIE
o=t
et
==
== e

.1 |100,000pF
120,000pF
154 |[ 150n 150,000pF
180,000pF
224 |[ 220m 220,000pF
270,000pF
330,000pF
394 | [ 390m 390,000pF
470,000pF
54 |[ seon 560,000pF
680,000pF
820,000pF

11 APR 2013
ver 1 rev 1



THE
UNOFFICIAL

ARDUINO

basic connections

T 1ndino
Z 1ndino

¥ DNISNIS LNIH¥ND
SA 3DYL10A A1ddNnS

T LNdNI
v 319vyN3

Z LNdNI

adNo

SSA 3DYLI0A AlddNS DIDO1

€ LNdNI
4 378vN3

¥ 1NdNI
€ 1Nd.1no

¥ 1Nd1no

4 DNISNIS LNIYHND

Drive a Motor (L298)

=@

1N4007

;G

A K

1N4007

®6®

Aviy

—

®®

100nF

Il
—

100pF 50V

100pF 50V

©

out

[ our

out

[ our

15 APR 2013
ver 1 rev @
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ARDU I NO g @A?SV Debouncing a Pushbutton

#

basic connections

Simple Debouncer

<(0m0-

AV
. N
=T T=
E 1N4148
=]
{

& 2 100nF

i

e kA

I:I 470Q

JJ J L00nF
[ ]|

@ é}sv

Debouncing a Rotary Encoder

I}

I E]

Shn (v

; 1(i0InF
= ||
=3 H 5
=030 =
1Y B6A
SN7414 2 o -
cc
2v N 5A
5Y —

[
Q
o

aA

ay

BIH|EE

<l

G2

www.pighixxx.com
)
@ 15 APR 2013

ver 1 rev @
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Avin

©

Drive a Stepper (L293)

+
100pF
50V

100nF

|100uF

50V
:+

I
100nF|

1no

1no

G2

www.pighixxx.com

B ND
16 APR 2013
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LAE edition
Arduino Logic Analyzer

Current Sense

(I

2200

G """" Dz : Z
° i Cm
220Q
@ YD)
Wi (5 >
@\
2200
@ Wi >
220Q

: i %%%%%% o

Zener5.1V

e

LM358 www.pighixxx.com

B ND
16 APR 2013

ver 1 rev 1
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LAE edition

Arduino Component Tester (basic)

To get full
accuracy
use 1% tolerance

resistors
§0

w N R
® @® @

Py

O
6300
470kQ
-]

Allways be shure to
discharge capacitors

Download sketch
at
at.pighixxx.com

before connecting
them to the Tester!

WWW.|
Original Project by Markus Frejek AVR-Transistortester, Embedded Projects Journal, 11. Ausgabe, 2011 @ (¥)
BY

Arduino version by PighiXXX 25 APR 2013

ver 1 rev @
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TRANSISTOR Name

ﬁxm
XXV = XXXMA\ max collector

MAX working
Voltage ‘XXX@XXXmA ) Current
hre
&7 TZmplification
che
Pinout

Simple Transistor Comparison Table

35@.1mA

cbe

45V - 100mA
42002mA

42002mA 42002mA

cbe cbe

BC549
30V - 100mA
200@2mA

cbe

200@2mA

cbe

45V - 800mA
100@100mA

cbe

BC639
8oV - 1A
409150mA

ech

WWW. m
BY _ ND

25 APR 2013

ver 1 rev 1
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The Prodigious Abacus

Volt Resistance Current Watt

500 e
450
400
350

®

:::::loI

N W Ul o

50
45
40

35

=0 vl A W
1
Ll

*mA
30 -

—
MQ < -t e 0.1 - -—f= 0.03
300 e 1 4
250 %= T S el -4 o.04
E o - 0.2 1
4 5 ol ]
200 o= =4 800 - —t= 0.05
T 4= se0 I -4 0.06
e L ol 400 —— 0.4 1
e I &4 300 X o5 4 o.07
I 4 200 &4 o6 4 o.08
T + 4= 0.8 == 0.09
100 ol e 100 | ot 0.1
90 —g= - 80 41
80 e -t Zg 1.5 T
70 -t KO+ X S z -4 o.15
A 4+ 2 ¥
-- T - 0.2

25

¥ L 1 20 1
20 = 800 = 0.5
- 30 -
. 500 - 0.6
. 400 40 5
- 300 50 -+ o7
T 200 60 -t 0.8
I 80 -+ 0.9
10 comlam 100 100 —— 1
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