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KV='1�8���DqXZ��&N1YD)���$�3 *6��3[5;cKVDF=P+o+ =' *8�%'�3;�8'/YK!=' R{�� D)�$M0M01�8'6�}�=�>9?@>BA!CEDGFIH�JLKMA@N2ms[5=' *&3 
W`�$&3Ky;.�01f8�1f8>1�����/QW@�$&�Ky8J%'MN?` *&3( ;�+~ �+c}p/$&! *1fKV )&NKV=>1�8�Cw*�mJKV=' 7�3 *8'�3�$&Orf1��.%' j;��LD)�$MOW>1�&! )6
KV�71RK!='&! )�!='����6Qrf1���%' f}�1�8'6�K!=' LD*��M0M01�8'6�&3 )K!%'&!8'�#1.Dt;cX�KV=' y1�8'1����$/0r�1f��%' x;���1�?`�^r$ LKV=A 
KV=A&! *�3='�$�.6B��&51Vc<;cX�KV=' <1�8'1����$/xr�1f��%' �;.�:?@ )���^[ ;.K (Z&! )M0 )MN?@ )&zKV=' �;.8sr$ *&3�!;.�$87��X�K!=' #1�DUKV%>1��
�!;./$8>1��IKV=>1fKl6A;�/$;cKF1��I6'�I )�Fd *U+w9:=';��|K!='&! )�!='�$�.6Pg~�a6' UX 1�%'�cK|rf1���%' :;.��c �wCI}s?A%AKp;.K�D*1�80?` 5DF=>1�8'/� *6
(�Hv * �KV=' #�3 *D)K!;��$8B�$8B{�� D)�$M0M01�8'6A�zXZ�$&:;�8AXZ��&!M01fKV;.�$8R�$87KV=A;���* +

�b/$�v�v6O[�12"OK!�T/$ UKz6';./$;.KV1��';.8AXZ�$&!M01fK!;��$8NXZ&3�$M
1�8t1f8>1�����/x�3 *8'�3�$&z;���K!�TW'�.%'/xK!=' �1�8'1����$/
�! )8'�!��&�;�8sKV��1C1�8>1��.�$/CW`�$&3K|1�8'6LD*1����v;.K�[5;.KV=xKV=' O=�>9?�>BAPCEDGFQH�J$KMA@N�D*��M0M01�8'6P+��>�$&w iA1�M0WA�� �}
1�&! )R> *DUKF1�8AD* ��! )8'�!�$&j[a�$%'�.6 &! )K!%'&!8 1 D�XZ�$&0?'�S1fDFE �$&j1 c�XZ��&R[5=';.K! �;.X#&3 21�6 [5;cKV=�KV=A 
6';./$;.KV1��'D*��M0M01�8'6vmJW'&!�^rv;�6' )6OK!=' 5KV='&3 *�!=A�$��60;��lW'&!��W@ )&!�."y�3 )K*+�9:=';��pD21�80&! )6'%'D* -�!�$MO (��XPKV=A 
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[5=>1fK(D)�$8'6';cKV;���8'��KV=A *�! #KV=A&! *�3='�$�.6'�(1�&! �rf1���;.6P+
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Vcc

R1
47k Resistor
(already installed on board)

Signal = Vcc if open, 0 if closed

Vcc

R1
47k Resistor
(already installed on board)

Signal = Vcc if open, 0 if closed

Single Pole Digital Switch
(normally open)

Double Pole Digital Switch

Wired
Normally open

             Wired
Normally closed
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	���[5;.K!=t10�����
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Connector Plug

Vcc

ground

signal

Normally Open

Connect here for Normally Closed

COM

NC
NO

Connector Plug

Vcc

ground

signal

Connector Plug

Vcc

ground

signal
1 32

Normally Open

Connect Ground here
for Normally Closed
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KV=A;�8'ER1�?@��%AKzKV=A �6' )rv;�D) #;�8t"$��%'&:D*�v6' �+l¢5 21f6';�8'/y1L�3 *8'�3�$&5D21�87?` �KV='�$%A/$=sK5��X�1��51��!EJ;.8'/y1
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M01^"�?` q1�6';c�� )&! )8'D* q?@ UKu[� ) *8�KV=A qW`�$�!;cKV;.�$8�[5=' *&3 qKV=A q�$W` *8��!;.6' qM01�Ef *�OD*�$8sKF1fD)Kj1f8'6
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;��w%'�! )60;.8y1��! *8A�!;.K!;.r� (MO�v6' �+|��8A z[z12"NK!���_���U�n��� 
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Sensor
Aperture

Use 12-15’’ of wire

Connect signal ground of sensor
         to its case with wire

Connector Plug

+5v

ground

signal

Sharp GP1U52X
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R1

R2

Vcc

47k Resistor
(already installed on board)

Signal = Vcc x
R2

R1+R2

Resistive Anaolg Sensor

Vcc

R1

Signal = Vcc - i x R1

Sensory
Stimuli

Current i varies directly
with sensory stimuli

Transistive Analog Sensor

i

47k Resistor
(already installed on board)
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Connector Plug

Vcc

ground

signal
Potentiometer

Vcc

47k Resistor
(already installed on board)

Signal = Vcc x

Potentiometer

Bottom

Bottom +
Top x 47k Ohms
Top + 47k OhmsTop {

Bottom {

Connector Plug

Vcc

ground

signal

Connect signal to
either inside pin
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Connector Plug

Vcc

ground

signal

Photo Cell

47k Resistor
(already installed on board)

Vcc

Signal = Vcc x Photo Cell
Photo Cell + 47k Ohms
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Pull-up resistor

Vcc

Signal = Vcc - i x(pull-up value in Ohms)i

Photo Transistor

Connector Plug

Vcc

ground

signal

C

E

B
Cut off this lead

2.2k or 220k resistor

B
C

E

Bottom View
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Underside of phototransistor

Phototransistor
Red LED

surface

signal
  out

phototransistor

47k resistor
330 ohm

red LED (short lead is -)

+5v

gnd

+

-

B
E

C
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Underside of phototransistor

Phototransistor
Red LED

signal
  out

phototransistor

47k resistor
330 ohm

red LED (short lead is -)

+5v

gnd

+

-

B
E

C
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Connector Plug

Vcc

ground

signal

Motor Ground

Vmotor

330 Ohm
Resistor

47k Resistor
(already installed on board)

Vcc

Signal = Vcc - i x 47k Ohms

Vmotor

Motor Ground

i

330 Ohm
Resistor

Detector Transistor

Emitter
LED
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Phototransistor
Red LED

LEGO Pulley Wheel LEGO Pulley Wheel

Breakbeam Sensor
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