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Multiple Cluster or LED strip

\( Mulfple Clusfer or LED strip -

BASIC CONNECTIONS

coM

of LED's

K L

750
680!
419
3989

=C[]I>JJ

N-3
-

/

S————r
5 7 5w w 7

\AJ

it
1
2
_ 3 ClitD-
' kﬂﬂ%%
Max 588mA per portl s <iith-
6

©OE0)
21 AUG 2014




Decoder/Demultiplexer 74HC238
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RGB (Common Cathode)
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RGB (Common Anode)
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LED strip
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LED Array

\{ LED Array

BASIC CONNECTIONS

[our™=

our?

21 AUG 2014



Shift Register 74HC595
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Connect multiple 74HC595
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Controlling LED matrix displays with the MAX7219
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Connect Multiple MAX7219
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TLC5940
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Connect multple TLC5940

Connect mulfiple TLCSS4@




Pushbutton to GND
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Pushbutton to 5V

D \\( Pushbutton to 5V
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Using Internal pullup

D \\’ Using Internal pullup
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Pushbutton to 12V

D \\"’ Pushbutton fo 12V

BASIC CONNECTIONS

®\»men ing this craut for 24V i
@f t'\ummmﬁmtom%
<m0 Pin goes HEH when
g bufton s pressed
= -
& LN
?Aﬂﬂacmadru'to Q— §=
reduce inferferences S=
| (-
@




Simple Debouncer

\\"’ Simple Debouncer
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Debouncing a Pushbutton

\\(’, Debouncing a Pushbutton

BASIC CONNECTIONS

<{T> ()
1A VoD
1Y 6A
(0= c= Y
r‘;‘.: ™ W ZA 6Y
w1 A (W~ o .
— Y
3A 5Y
[I 1B8nF ° ° 3Y LA
- : : Vgg [ ] LY
SNT414
® L ——
A XA =xY
]

www.bg com

21 AUG 2014
ver 2 rev @



Multiple Buttons (using 1 analog input)
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Emulating button presses
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Optocoupled Input

D \\"’ Optocoupled Input
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Pushbutton to 3V3 tolerant pins

D \\’ Pushbutton to 3V3 tolerant pins
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Connect an encoder (internal pullup)

D \\"’ Connect an encoder (internal pullup)
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Connect an encoder

\( Connect an encoder
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Debouncing a Rotary Encoder

\\"} Debouncing a Rofary Encoder
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Connect a Keypad
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Connect a Keypad (with interrupt)
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Connect a Keypad (with inferrupt)




Connect a Keypad (using 1 analog input)
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Keypad
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Conect a PS2 device

\( Connect a PS2 device

BASIC CONNECTIONS

+5V

@T
1980

W ——W—T—
-
(£3
=00
3
1900 T
<.T_/, 'A'A'A'A

vvvvvvvv



Keyboard scan codes

D\Y Keyboard scan codes
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Optocoupled Input (AC Input)

D \\"’ Optocoupled Input (AC Input)
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A simple water level sensor

D \ (’, A simple water level sensor
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A simpe rain sensor

\ { A simple rain sensor
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Connect a Thumbwheel switch
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Connect a Potentiometer (or Trimmer)

\\( Connect a Potentiometer (or Trimmer)
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Connect a Photoresistor

(y, Connect a Photoresistor
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Connect a Rotary switch

\( Connect a Rotfary swifch
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Connect a Rotary switch (using 1 analog input)

D \\’ Connect a Rotary switch (using 1 analog input)
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Connect a Diverter

\\"’ Connect a Diverter
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Connect a Diverter (using 1 analog input)

D \\"’ Connect a Diverter (using 1 analog input)
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A water level sensor

\\/ A water level sensor
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Multiplexing 8 potentiometers

\\(’, Multiplexing 8 pofentiometers v
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Connect 8 difital inputs via SPI

D \\V’ Connect 8 digital inputs via SPI

BASIC CONNECTIONS

PL Vee
o 43
D4 D3
DS D2
3 D1
- D? D@
a7 DS
GND a7
T4HC165
M50/
Stk /MW
<_LOAD] EN
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Connect multiple 74HC165

D \ (’, Connect multiple #4HC165

BASIC CONNECTIONS

<_StK) EN

— Low EM

\————< 50




Connect a Digital Potentiometer (MCP4161)

D \ (’, Connect a Digital Potentiometer (MCPL161)

BASIC CONNECTIONS

+5V




Use a Photoresistor as digital ON/OFF signal

( Use a Photoresistor as digtal ON/OFF signal

BASIC CONNECTIONS

T <Cm- (it
® [hofcresstu' s lighted
% ® J

< N >
% l <
- 199nF
(- ® O
)

If you want more control over
\ the cross-over point use a trimmer

i
@

[ ]« }I_
H—

:

21 AUG 2014



Connect a DS Touchscreen

D \\’/ Connect a DS Touchscreen

BASIC CONNECTIONS




Connect a Relay

V/ Connect a Relay

BASIC CONNECTIONS

21 AUG 2014



Conect a Relay (Optoisolated)

D\ / Connect a Relay (Optoisolated)

BASIC CONNECTIONS

+5V . +24V

Relay goes on when
pnis set to HOH

21 AUG 2014



Connect a Lamp (DC LOW Voltage)

D\ [ Connect a Lamp (OC LOW Voltage)

BASIC CONNECTIONS




Connect a Mosfet

\ "’ Connect a Mosfet

BASIC CONNECTIONS

MAX +48V

Reccomended only for Switch
or in Low frequency applications.

N

Mosfet excted when
pinis sef to HGH

wuwuccml
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Connect a DC Motor

\ "’ Connect a OC Motor

BASIC CONNECTIONS

MAX +4BV
@
LLEI]F
Reccomended only for Switch
or in Low frequency applications.
e Q
_ 25 MAX 2.5A
(D) i :
T -
: RLSL0
Motor ON when R
pnis set to HOH
(- i
@

www.bg com
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Connect a Solenoid

\ "’ Connect a Solenoid

BASIC CONNECTIONS

E' H : +12V

K
NCE 1E
LN25
(-
KQ
(ouT =
T
Solenoid goes on when
pin is set to HGH

J

The large electrolytic capadtor is very important, as it is
used to help supply the large current draw of the solenoid

www.bg com
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Connect a Computer Fan (3 Wire)

( Connect a Computer Fan (3 Wire)

BASIC CONNECTIONS

+5V (Controller Power)

(-
OIS
g Must connected
o> " ’ hrem(.pt enabled PN
N %
1980 0
[our « ‘ W
N g ’ RLSLO
FAN PWM Control = o
=0~ q

smbacom
HOEE
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Connect a Computer Fan (4 Wire)

\ ( Connect a Computer Fan (& Wire)

BASIC CONNECTIONS

PWM acceptable operational +12v

|

range 21 kHz to 28 kHz
QS | e -
Must connected to a - (2):
nterrupt enabied PN s ]
8 ]
j~ 18KQ ]
<7 —W o)
FAN PwM Control : - B :
a1

ool a0
DEX 6

smbacom
HOEE
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Buffer Out

\ "’ Buffer Out

BASIC CONNECTIONS

5V to 12V
10
()= ™ B
— —

LK
[our = ouTy VoD
L garF IN-1] oUT2

——

| j- IN+q IN-7
GND IN+7

@

(@)  supply voltage is SV i oufpus 3 masimun of about 3V,
Suggested 7V for 5V output
www.big.com
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Connect a DAC

V/ Connect a DAC

BASIC CONNECTIONS

+5V

VN Vour

18uF BV

189nF

UgoL

STS
E
>
18KQ
AAAA
wyy

Voo Vourt
s GND
SCK VREF
SD LDAC

MCP4921
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Connect a CT Sensor

D \ ’ Connect a CT Sensor

BASIC CONNECTIONS




current Sensor

Y

Current Sensor
BASIC CONNECTIONS
+5V
()]

ouTy Vi
IN-1 0uT

== IN+1 |N-2

188nF

GND N

Wﬂwbccml

(cc) (D)
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Measuring DC current (With LT1495)

D \ (’, Measuring DC current (With LT1495)

BASIC CONNECTIONS

ouTy
IN-1/ B

b
@I0Cle)
21 AUG 2014

IN+1

GND




Voltage Measurement

\ (’, Voltage Measurement

BASIC CONNECTIONS

+5V
LN
Analog PN
MAX 20V |
VoD
0uT;
44 IN-7
IN+2
LT1495 g

@I0Cle)
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Connect a RTD Temperature Sensor

\ (’, Connect @ RTD Temperafure Sensor

BASIC CONNECTIONS

PT18GB

0UTY
IN-1 ] i
IN+1
@ for PT102 sensor change is @ Voo
resstor for a k resistor. 0UTz
IN-2
<0~ IN+p
LM324
%#@ -0
" iéi': M
: Threshold
] 206Q
L lemr g
: 12a
E wa &
] 1B8F ~
z == P 3 Anelog PN
o : -

0= (- (-

ouT,
IN-4

N+,

1GND

0uT3
IN-3
IN+3

w«wuccnl
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Connect a LM35 Temperature Sensor

D\ (’, Connect a LM35 Temperafure Sensor

BASIC CONNECTIONS

+5V

&0 VIC Vit —v—m:
Qut Out
M35
LN
S
Qo Anslog PN

wuwuccml
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Connect a LM35 Temperature Sensor (Full range scale application)

D\ | Comnect a LM35 Temperature Sensor (Full range scale application)

BASIC CONNECTIONS

LM3S

+5V

GO VIC

0]

T\

1

=G@=} Gé
&

(mn-

N>
(N>
™~
‘ Anaog PN



Connect a TMP36 Temperature Sensor

\ (’, Connect a TMP36 Temperature Sensor
BASIC CONNECTIONS
+5V
®
— @
P36
VIC vu.vm:
Jf_ TPDI;BG
LN
N
Analog PN

wuwuccml
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Connect a DS18B20 Digital Temperature Sensor

\\(’, Connect a DS18B24 Digital Temperature Sensor

BASIC CONNECTIONS

@
DSBB20 DS18328
@D VT o0 vV (-
0 LD
| N —M_l
ver @0
T\ /T T\
¥ | I e
Ds8B2a . I BB

Max cable length 4@mt (138 ft) CATS cable suggested

wuwuccml
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Connect a MCP9600 Temperature Sensor

D \\(’, Connect a MCP964 Temperature Sensor

BASIC CONNECTIONS

©

128nF M

M3
G VIC "il'—v—'“’

out o

| MPY%E0

N

188nF /“
il t Ao PN }




Connect a Thermocouple

\( Connect a Thermocouple

BASIC CONNECTIONS

45V
©
VoD
0uT,
Threshold i’
IN-2
A " g IN+2
==
@ " ~ A
— n B W
----- -
] 1091F M\ .
‘ Anaog PN J

: bq

HOEE
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Connect a Gas Sensor

\\( Connect a Gas Sensor

BASIC CONNECTIONS

+5V (S The sensar heater drawing approdnately S0mA

vvvvvv



A Vibation Sensor

\( A Vibration Sensor

BASIC CONNECTIONS

45V
©®
0I0-
el )
$62KQ WOV
== 1980F — .f|\_l §
I M NN
J 182KQ P~ po—
- G =
= & ¢= =
- S -
PIEZO Threshold
0UTq

omy: ) (Como: ) [ fom ey

IN+4
GND
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Connect a DHT11 Temperature & Humidity Sensor

D \ (’, Connect a DHT* Temperature & Humidity Sensor

BASIC CONNECTIONS
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A Sound Sensor

( A Sound Sensor

BASIC CONNECTIONS +5V

LIGKQ
AAAA
Yy

d

2260

MIC

0uTy
IN-1
@ IN+1

GNDE

- | | <0m-
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Connect a Buzzer

Y

BASIC CONNECTIONS Connect a Buzzer




Connect a Buzzer (With Transistor)

Y

BASIC CONNECTIONS Connect a Buzzer (With Transistor)

+5V lor 12V)

www.bg com
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A 1 transistor Audio Amplifier

D \ (’l A 1 transistor Audio Amplifier

BASIC CONNECTIONS

» |
. [[ﬁ
(- —
g% NPN | Q

BF
18K r | q o

N

—

-

<= @




Audio Amplifier

\

| Audo Amplifier

BASIC CONNECTIONS 5v

o

—
N—
=
Ny
gg%

Bass Boost
GAIN GAIN
(-
INPUT- BYPASS
INPUT+ Voo <0m0=
GND Vourt ©

LM386 m
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Connect an Audio Amplifier

\\(’, Connect an Audo Amplifier

BASIC CONNECTIONS

+5V

©
1F RCA
—ﬂl—"ﬁj
olume A
\ g‘i: o> 2 M

2 Ik & G T hd
o 3 NZZ22
[ — -
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Connect a Microphone

\\(’, Connect a Microphone

BASIC CONNECTIONS

0uTy
IN-1
IN+1

GND

<INTF —K - — 1K
= _Igmf_]gwu L ! s
=3 == — P waF
™ il

2]
A
vy

:
L
—
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Connect a Microphone (Advanced)

\\(’, Connect a Microphone (Advanced)

BASIC CONNECTIONS

+5V

BATLE % 2

ouTyq
IN-1q
IN+q <_I

Voo
0uTz
IN-2
IN+2

e 1280
= > B T :g

(@ To change the defait gan 488
(- resistor with 2 12KQ

Qi;;%jprweﬁﬁ

ouTy,
IN-4,

N+,

0UT3
IN-3
IN+3
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Connect to Composite Video

\\( Connect to Composife Video

BASIC CONNECTIONS

KQ VIDEO IN

smbacom
HOEE
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Connect to VGA

lj \\’ Gonrect Fo YBA

BASIC CONNECTIONS

@iy (=
©©©80
L




Zero crossing detect

J ‘\, Zero crossing defect

BASIC CONNECTIONS




Connect a Triac

J ‘\, Connect a Triac

BASIC CONNECTIONS

1889 % Watt

198nF 638V

|
; L
Al B (o]
E )
o | | s ‘ 220V AC IN
. (o}
NC I e allls

TLP3229

() DOO)
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Connect a Servo

T\

I | "’ Connect a Servo

BASIC CONNECTIONS

@45V -6V

Connect always to an external
power supply!

ﬁ

oSO
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Connect a IR Sensor

L
I i" Connect a R Sensor
+5V
BASIC CONNECTIONS ‘ ©
TSOPL4836 TSOP1836
SFH511@  NJL61H38@  1S1U6Q <~
IR Sensor ‘“: 00~
= + i Yy p
T [ L7 EEE
| . |
ot ot Retcm\erded to suppress power supply disturbances
TSOP1736
SFH526 @

TFMS536@ SFH5@5A PIC12843S

oo

21 AUG 2014




Connect a IR Emitter

Y

BASIC CONNECTIONS

Connect a R Emitter

IImz&

smbacom
HOEE
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Bi-Directional Voltage Level Converter 33V to 5V

D \\"’ Bi-Directional Voltage Level Converter 33V o 5V

BASIC CONNECTIONS

+5V

N18B8

18KQ

—— W




Bi-Directional Voltage Level Converter 33V to 5V (with Voltage
Divider)

D \\"/ Bi-Directional Voltage Level Converter 33V to 5V

BASIC CONNECTIONS (with VOl’fage Divider)

Ao

ﬁ(

WK

(]
= %
- V3oV B




A simple TTL/CMOS Converter

D \\"’ A simple TTL/CMOS Converter

BASIC CONNECTIONS




TTL/CMOS Converter (6 Ports)

\\“’ TTL/CMOS Converter (6 ports)

BASIC CONNECTIONS

CMOS (ie 12V)

@

Voo
Agut
AN

BIN
Cout
ON

-
18anF| 18anF

GND
—

Bout |

MC145848

1Vop

Fout
FIN
MODE
Eout
EIN
Dout
DN

w«wuccnl
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Connect a SD Card (Simple)
\ / Connect a SD Card (Simple)
[

+3V3

BASIC CONNECTIONS ©

o
@ |l m
® p—
@ |o ST\

N4 s R
e % Ol L850
@ | M—\ i f‘\_M"A — 05T I
@ |p A —t N—W————— s
® [P

PO
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Connect a SD Card (Advanced)

\\ / Connect a SD Card (Advanced) V3
’ ©

BASIC CONNECTIONS

Voo

1A

=
2y
e
@ o M 2A
188nF
o ——H :
@ D—f\_ 3A
8 - ST GND
4958
@ | T
(g I . W N
@ N NP N -
ad e S 1) 1 |
—__S5 |l
—_Mosi
Sy
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SD Card Pinout

—e

I ( SD Card pinout

BASIC CONNECTIONS

Goea
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A Simple Serial interface

Y

BASIC CONNECTIONS

Q.
VS,
Q-
C2+
C2-
Vs
T20uT
R2|N

MAX232

Vee
GND

Tlout
R1IN
Riout
TN
T2IN

R2gyTt

A Smple Seridl interface

+5V
©
T\ 3
—— 0@
oy = —o®
L XAF | o ®
- Al s ® @
=

dl
<=l —
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RS232 Pinout

D \\’ RS232 Pinout

BASIC CONNECTIONS

£750
/750

—

[REF | | £3/05%)
(CTS T £RTS]




Connect 2 MPU's

D \ ’ Connect 2 MPU's

BASIC CONNECTIONS

K0
= INOUT W NOUT
w




Protectal/O Pin

Ij \ r Protect a I/0 P

BASIC CONNECTIONS




MDI Interface

\( MOl Interface

BASIC CONNECTIONS o5V MO Pinout

£ DT

vy

<RX} /1
[? /T
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A simple DMX interface

\( A simple DMX Interface

BASIC CONNECTIONS

LTX >

|Vpp
[

1A

e ©0)

21 AUG 2014
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Driving multiple MIDI OQutputs

\( Driving multiple MDI Outputs

BASIC CONNECTIONS

+5V

=

vy
vy
A

v >

/.
\

Send the same data over muitiple MOI OUT

smbacom
HOEE
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Connect a SHARP GP2Y0A21 Distance Sensor

—e

I i" Connect a SHARP GP2Y@A21 Distance Sensor

BASIC CONNECTIONS

wiwbgcom
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A simple RS485 Node

\( A simple RS485 Node @ totefomeaion prpe

BASIC CONNECTIONS

RX / TX Switch

<
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DIY Board

Y

BASIC CONNECTIONS

DIY Board

©

18orF

(RO @——
G0 —
@@

@R ©

'\_T_f
)

N
G O————

e
e
—_—

13
I :BBrFI

IBK

-

LOLLLLL]LULLLL L ( ﬁ

gecerpeleecocc o U

:




Simple 5V Power Supply

\ Vl Simple 5V Power Supply

BASIC CONNECTIONS

f O
i[‘]r
e o || s
£ 1)
N 7885
@ - N ouT @
G\
98] 2204 5BV LHF BV
+12V-18V —— [— 45V
© : ®
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Simple 3V3 Power Supply

V/ Simple 3V3 Power Supply

BASIC CONNECTIONS

© N o—1— [
) 8T §F
180nF 1BOF 6V s Sl =
SV === === /T ©
1BF BV, 190rF -
— - S
T T -3 +3V3
© ©
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Connect a RTC

V/ Connect a RTC

BASIC CONNECTIONS

X1 Vop SV
X2 saw
Vbat
GND -
DS1307
120
768Kz 1' J et
= -k =33
T ——-—
3V Battery & Sm———1
(@ f not 3V Badap Batfery comect Viat to ground
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Conect a EEPROM

\( Connect a EEPROM

BASIC CONNECTIONS
1Voo

i

2L XXXX
Write disabled when connected to Vpp s
®

Enabled when connected to ground

180nF
: il

SV

: <~
(D (aD(w)
© © @©
© © o ¢ Jféiik
©@ © @ - SEF
© © © 3 GD,- :%—"J\_____<::j
© © @ - — P54
®© © © 5 ._____J
© © @ -
© © ©
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EEPROM Wiki

V/ EEPROM Wiki

BASIC CONNECTIONS

g

xx2bLx81x xx24x32x

xx2bLx@2x xx24x6kx

xx2bx@bx xx24x128x

xx24x@8x

xx2bx256x

xx24x16x xx24x512x

T
T
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Hitachi 44780 Compatible pinout

D \\(’, Hitachi 44780 Compatible pinout

BASIC CONNECTIONS

® 0000000000000000




Connect a LED Hitachi 44780 Compatible

\\(’, Connect a LCD Hitachi 44780 Compatible

BASIC CONNECTIONS 5V
@
LouT! = < ouT3)
<=
[oUTZ= B
Contrast | oUTS
fo] | ars
By I 4130

f Connect to ground if ]
LD brightness & not used

000000 “Control LCD backight" cruit

(®) only for LD vithout curent limfing resitor. Check your LCD documentationd
Normally the: LCD backiight s compesed of LEDS in series

The total voltage drop across these LEDs is typically 42 V and the

recommended current through the LEDs is 20 mA.

Yfou should use a current limiting resistor RUMT  where: m
wawbg.com

RUMT= [ VBACKUGHT - 42)
anA
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Connect a LED Hitachi 44780 Compatible via 12C

\’/ Connect a L(D Hitachi 44780 Compatible via 12C

BASIC CONNECTIONS

PCF8574x

(@ vy for LD withut curent g resstor, Check your LCD doaumestafrt

@ Nermally fhe LCD backight is composed of LEDs in series
The fotal vaifage drop acruss fhese LEDs i typeally 62 V and the
recommended aurent Hrough the LEDS s 26 mA
You shouid use a aument limitng resistor RUMT where

Rumr=  VBAKLGHT




Control LCD Backlight

D \ ( Control LCD backlight

BASIC CONNECTIONS

L(D backlight goes on
when pn is set to HGH



7 segments Display

—e

LYY

BASIC CONNECTIONS

1 segments display

(CHORORORO)

Goea
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Connect a Nokia LCD

D\ | Connect a Nokia LCD

BASIC CONNECTIONS

.
=47
. s
o S
Y
L )

g
% BEY

%
B
S

W

A
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