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Banana Plug

#22 AWG Stranded Wire Grabber, 3 Cm or 5 Cm
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Power Module
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From power module

4 conductor cable

(side view)

Socket connector

Solder pins to wires

Pin connector, 0.1 inch spacing

Starbord Motor, +

Starbord Motor, -

Port Motor, -

Port Motor, +

To vehicle motors
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To Motors

Protoboard

DC Power Supply

- +

Power transistor on

Heatsink (top view)

LM324 Quad Op Amp

Speed Pot
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NOTES:

Q1 may be any NPN type TIP series Darlington transistor.

Q1 must be on a heat sink, area 3 inches squared

Op amps are from Quad Op Amp, LM324N or LM324AN (DIP package).

Recalculate resistor values to suit other components.

For D1, any small signal silicon diode may be substituted

For D2, any 1N4000 series diode or 1 amp diode may be substituted.
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R9 is 5, 1 ohm resistors in parallel
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Power Supply
From DC To voltmeter

Red tape

 Resistor

Emitter LED Detector LED
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Operator
Joystick

Motor
Controller

Vehicle

Speed

Direction

Computer

1

3

7

5

5 Volts

1

3

5

7

A-D Connector Pin Numbers

Channel 1 A-D Input

Channel 2 A-D Input

Channel 1 D-A Output

Channel 2 D-A Output

D-A Ribbon CableA-D Ribbon Cable Vehicle Cable
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+5 VDC

Common

Output, 0 to 2.5V1 MegOhm

Joystick

0 to 200k

Joystick Cable

Final Wiring

200k

1 MegOhm

5 Volts

Output, 0 to 2.5V0 to 200K

200K

Joystick

Test Circuit
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Angle_min Angle_max

=(AD_max -AD_min)
V_max

Desired Speed

Speed Stick Angle

Angle_min Angle_max

=(AD_max -AD_min)
D_max

Desired Direction

Direction Stick Angle
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Angle_min Angle_max
Angle, Speed Pot
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Angle_min Angle_max

Desired Direction, D/Dmax

Angle, Direction Pot

Desired Speed, V/Vmax
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Angle_min Angle_max
Angle, Direction Pot

LEFT (PORT) Voltage
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Angle_min Angle_max
Angle, Direction Pot

RIGHT (STARBORD) Voltage
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Regulator U1
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Bridge Rectifier BR1
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� ×& ��·� Ê­©�Î4ó ��¢>£ÇÕ>ÏÀÕ>�¡¤�¢ÜÏÒÊ1¶1ÏÀ½Ç�~�¨¤ ¢10 ��ÏÀ¢>£Ç¶­� ½¾¢¡¤�Õ>ÕY�¨§1£É¤� 
�¨Ì1 ��_´�¤�¿��R� Ó�£ 04Õ¡¤ �¨§��g�Ü�¨§1£¾¢¡£ÉÏÒÕ
Õ>¤�ï5£�ÏÒÊ1¶1ÏÒ½µ�~�¡ÏÀ¤�Ê���§1£¾ÊË�¡§1£¥Ì^¤2��£Ç¢ÆÏÀÕI¤�Ê0�

� Ù<¶1¶��~ÊË¤ Ê ��¤ �.Õ ��ÏÒ�¡½R§O�
� ÚI§1£ª¤� ��¡Ì1 ��<½Ç 1¢>¢¡£ÇÊ��[½Ç¤� 1¿Ò¶�«�£ªÏÒÊ1½Ç¢>£µ� Õ>£Ç¶��¡¤É¯·� ï5Ì�Õ102Ì1¢¡¤y´fÏÀ¶�£Ç¶��¡§1£W�¡¢¨� Ê�Õ>¦ç¤�¢>ï5£¾¢<ÏÒÕ<�Å¯

� ï·ÌD¶1£¾´fÏÒ½Ç£ 0��¨§�£Æ«�¢¡ÏÀ¶�Ó�£�¢¡£Ç½Ñ�¨Ï�ý�£Ç¢4ÏÀÕm�W¯¥� ï5ÌD¶1£Ñ´fÏÀ½Ç£ 0f�¡§1£�ý�¿Ò�¡£Ç¢&½µ�~Ì�� ½ÇÏ��¨¤�¢mÐ[�ÆÏÀÕ4¶1¤  1«1¿À£¾¶
ÏÒÊË½Ç� Ì�� ½¾ÏÒ��³ 0^�~Ê1¶Ë�¡§1£W¢¡£ÇÓ  1¿ �~�¡¤�¢IÏÀÕ�½R§��~Ê1Ó�£Ç¶Ë�¨¤5� Êo©Zñoº�® û Ú��2Ô ¦u�¡§1£¥Ì^¤2��£Ç¢<Õ¡ 1Ì1Ì�¿Ò³-ÏÀÕ)�¡¤
¶1£¾¿ÀÏ�´�£Ç¢)¯_� ï·Ì1Õ�½¾¤�Ê��¨ÏÒÊf �¤� 1Õ¡¿�³ 0��¨§1£[§1£µ�~��Õ¡ÏÒÊ1È5Õ>Ï �¾£[Õ¡§�¤� 1¿À¶a� ¿ÀÕ>¤_«�£%ÏÀÊ1½¾¢¡£Ç� Õ¡£¾¶O�&Ù[¿Ò¿^¤ ¦0�¨§1ÏÒÕ
��ÏÒ¿À¿0Õ>£ÇÊ1¶Ë�¨§1£¥½¾¤�Õ>�Æ 1Ì-�¨¤DÕ¡¤ ï5£�£ ð
�¡£ÇÊ��µ�
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ÚI§1ÏÒÕ�Õ¡£¾½¾�¡ÏÀ¤�Ê5¤ ¦O�¨§�£[¿ �~«^¤�¢¡�~�¨¤ ¢>³Yï5� Ê� �� ¿2ÏÀÊ�½Ç¿À �¶1£ÇÕ�Õ¡Ì�£Ç½ÇÏ�ý�½µ�g�¨ÏÀ¤ Ê1Õ��~Ê1¶a¶1£¾Õ¡½Ç¢>ÏÀÌ��¡ÏÒ´ £[ï5�~�¨£¾¢¡Ï �~¿�¤�Ê
�¨§�£W¤ Ì^£¾¢¨�~�¡ÏÀ¤�ÊÉ¤ ¦��¨§�£W½¾¤�ï·Ì1 ��¨£¾¢�Ô���Ö «�¤�� ¢>¶O�

ÚI§1£ËÔ���Ö «�¤�� ¢¡¶ Ì1¢>¤�´fÏÒ¶1£ÇÕD¦�� ½ÇÏÒ¿ÀÏ��¨ÏÀ£¾Õª¦ç¤�¢Ü�¡§1£-�¨§1£-½Ç¤ ï5Ì1 
�¨£Ç¢Y�¡¤X¢>£µ� ¶ £Ñðf�¨£¾¢¡Ê��~¿<£¾¿À£Ç½Ñ�¨¢>¤�Ê1ÏÀ½
Õ¡£¾Ê1Õ¡¤ ¢¡Õ�� Ê�¶.Ì1¢¡¤y´fÏÀ¶�£_½Ç¤ Ê��¡¢¡¤�¿�Õ¡ÏÒÓ�Ê�� ¿ÒÕ<«1� ½RÈË�¡¤Å£¾¿À£Ç½Ñ�¨¢>¤�Ê1ÏÀ½W¶1£Ñ´
ÏÒ½Ç£¾Õ%Õ¡ 1½R§ �~Õ<�¨§�£_ï·¤ �¨¤�¢>Õ<ÏÒÊ�¤� �¢
´�£¾§1ÏÀ½¾¿À£¾ÕÇ�&ÚI§1£¾Õ¡£%ÏÒÊ1Ì1 �� ��¤� ��¡Ì1 ��m¶1£Ñ´
ÏÒ½Ç£¾Õ)� Ê1¶·�¨§1£¾ÏÀ¢m� Ì1Ì�¿ÀÏÀ½Ç�~�¨ÏÒ¤�Ê1Õ&ÏÒÊ·�¡§1ÏÀÕmÌ1¢¡¤ �>£Ç½¾��� ¢>£[� Õ4¦ç¤�¿Ò¿À¤2��Õ1�

� Â5¼�×4ó%Úù¢>£Ç¿À�y³a¤� ��¨Ì� ��¨ÕI¦ç¤�¢I½¾¤�Ê��¨¢¡¤ ¿À¿ÀÏÒÊ1Ó_�¡§1£¥¶1ÏÀ¢>£Ç½¾�¡ÏÀ¤�ÊÉ¤~¦\ï·¤ �¨¤�¢>Õ
� ÍD� Ê��~¿À¤�ÓYÏÒÊ1Ì1 ���½R§��~Ê1Ê1£Ç¿ÒÕ<ï·£µ�~Õ¡ 1¢>ÏÀÊ1ÓYÕ>£ÇÊ1Õ>¤�¢[�~Ê1¶oÕ��¨£¾£Ç¢¡ÏÒÊ1ÓDÌ^¤~�¨£ÇÊ��¡ÏÀ¤�ï·£¾�¡£Ç¢)´�¤ ¿Ò�R�~Ó�£ÇÕ
� ¯Y� Ê��~¿À¤�ÓY¤� 
�¨Ì1 ��Æ½R§��~Ê1Ê1£Ç¿ÒÕI¦ç¤�¢I½Ç¤�Ê��¡¢¡¤�¿Ò¿ÀÏÀÊ�Ó_�¨§1£¥Õ>Ì^£¾£Ç¶�¤~¦Z�¡§1£�´�£Ç§�ÏÀ½Ç¿Ò£¥ï5¤ �¡¤�¢¡Õ
Ô�ÊË� ¶1¶1Ï��¨ÏÀ¤ ÊÅ�¨¤Ü�¡§1£¥� «�¤�´ £ 01�¡§1£Ç¢>£¥� ¢¡£�ÍYÕ ��ÏÒ�¨½R§�ÏÀÊ1ÓÜ�¡¢¨� Ê1Õ>ÏÀÕ��¨¤�¢)¤  ��¨Ì1 
�¨Õ)¦ç¤�¢��¡ 1¢¡Ê�ÏÀÊ1ÓÜ´~� ¢>ÏÀ¤� 1Õ

¶1£Ñ´
ÏÒ½Ç£¾Õ<¤�Ê ��¤ � 01«1 ��I�¡§1ÏÀÕ�ÏÒÕIÊ1¤ �� 1Õ>£Ç¶�ÏÒÊÉ�¨§1ÏÒÕIÌ1¢¡¤��>£¾½¾�Ç�
ÚI§1£ Ô���Ö «�¤�� ¢¡¶ ÏÀÕ-ï·¤� 1Ê��¨£¾¶"ÏÒÊ1Õ¡ÏÒ¶1£ �¨§1£ × ��Ð[��Ô �Ë½Ç¤�Ê�Ê1£Ç½Ñ�¨Õo�¡¤ �¡§1£ ¤� ��¨Õ>ÏÀ¶1£ ��¤�¢¡¿Ò¶ ´fÏÀ�

¢¡ÏÒ«1«�¤�Ê_½Ç� «1¿À£¾Õ10~£µ� ½R§Y¤ ¦ ��§1ÏÀ½R§_�¡£Ç¢>ï5ÏÒÊ��~�¨£¾ÕZÏÒÊÜ�[Õ>ïÅ�~¿À¿ ��� ��� ��
��3«^¤��~¢¡¶ª�¡§��~�uÌ1¿À 1Ó ÕZÏÒÊ��¡¤%�ÆÕ>�¨ �¶1£ÇÊ��
Ì1¢>¤ �¨¤�«�¤�� ¢>¶O��ÚI§1£Ç¢>£I� ¢¡£�£ÇÏ��¨§1£¾¢��yû<¤�¢\¯~û[Ê� 1ïÜ«�£Ç¢¡£¾¶ÜÌ1ÏÒÊ1Õu¤�Êª�¨§1£�� ¶�� Ì��¡¤�¢�«^¤��~¢¡¶���§1ÏÒ½R§Ü½Ç¤ Ê1Ê1£Ç½Ñ�
�¨¤5½ÇÏÒ¢¡½Ç �ÏÒ�¨Õ<¤�Êo�¡§1£_Ô�� Ö¸«�¤�� ¢>¶O��ÚI§1£ÜÌ1ÏÒÊ�Ê� 1ïÜ«�£Ç¢>Õ%¤�ÊË�¨§1£Y�~¶�� Ì��¡¤�¢<«�¤�� ¢>¶.� ¢>£_Õ>§1¤2��Ê ¤�Ê��¨§�£
��ÏÀ¢>ÏÀÊ1ÓY¶�Ï � Ó�¢¡� ï(¦ç¤�¢I£µ� ½R§oÏÀÊ1Ì� ��Æ� Ê1¶Ë¤� ��¡Ì1 ��Æ½ÇÏÒ¢¡½Ç �ÏÒ� �uÕ¡£Ç£¥¦ç¤�¢I£ ð1�~ï5Ì1¿Ò£%ý�Ó� 1¢>£Wº�ÍY¤�Ê-Ì�� Ó�£ªÁ�®
�

ÚI§1£�´ �~¢¡ÏÀ¤  1Õ&¤� ��¡Ì1 ��¨Õ4ï5�µ³Y«^£�½¾¤�Ê��¨¢¡¤ ¿À¿À£¾¶ ��ÏÒ�¨§ ��� ' ÏÀÊ1Õ��¨¢> 1½¾�¡ÏÀ¤�Ê1Õ\¦ç¢>¤�ï ��� �)� Õ>ÏÀ½IÌ1¢>¤�Ó�¢¨�~ïo�
¼
ÏÒï5ÏÒ¿ � ¢>ÏÀ¿Ò³ 0~ÏÒÊ1Ì1 ��¡Õ�ï5�µ³D«^£<¢¡£µ�~¶ ��ÏÒ�¡§ � � 
 ÏÒÊ1Õ>�¡¢¡ 1½Ñ�¨ÏÒ¤�Ê1ÕÇ�uÔ�Êa«^¤~�¨§Å½Ç� Õ¡£¾Õ10��¡§1£[Õ��¨ 1¶�£ÇÊ��IÕ¡Ì�£Ç½¾ÏÒý�£¾Õ
��§��~�W´~� ¿À �£YÏÀÕ��¨¤Ë«^£·Õ¡£¾Ê��ª�¡¤ ��§1ÏÒ½R§9¢>£ÇÓ�ÏÒÕ>�¨£¾¢¥¿À¤f½µ�~�¡ÏÀ¤�ÊO�Y±²§1£¾ÊX�¡§1£5½¾¤�ï·Ì1 ��¨£¾¢¥£Ñð
£Ç½¾ ��¨£¾Õ_�¨§��g�
ÏÀÊ�Õ>�¨¢> 1½¾�¡ÏÀ¤�Ê 0��¨§1£¥¤� 
�¨Ì1 ��ÆÏÒÕI½Ç¤�Ê��¨¢>¤�¿À¿Ò£Ç¶-� ½¾½Ç¤�¢>¶1ÏÀÊ�Ó�¿Ò³ �

Ö% ��¨Ì1 
�m´~� ¿Ò 1£ÇÕ4�~¢¡£ ����� � � 
 � 0��¨§��~�4ÏÒÕ10�½¾¤�Ê��R� ÏÒÊ1£Ç¶·ÏÀÊD��ï·£Çï·¤�¢>³ª�¨§��~�4Õ��¨¤�¢>£ÇÕ&�¨§�£Æ¤  ��¨Ì1 
�4 1Ê��¨ÏÀ¿
ÏÒ��ÏÒÕI½R§�� Ê1Ó £Ç¶���ÏÒ�¨§É�¡§1£¥Ê1£Ñðf� ��� ' ÏÒÊ1Õ>�¡¢¡ 1½Ñ�¨ÏÒ¤�ÊO�

�! �� �*����$3� � ;<�1#�;<�1�
ÚI§1£$��ÏÀ¢¡ÏÒÊ1Ó·¤ ¦\�¨§�£ª¢>£Ç¿ �µ³-¤� 
�¨Ì1 ��¡Õ%� Ê�¶o�¨§�£_«1Ï��[�~Õ¡Õ¡ÏÒÓ�Ê1ï·£ÇÊ��¨Õ<ÏÀÊ-�¨§1£ªï5£¾ï5¤ ¢>³Éï5� Ìo� ¢¡£ªÕ¡§1¤2��Ê
ÏÀÊÉý�Ó  1¢¡£Wº�Í��

ü�¤�¢)£Ñð�� ï·Ì1¿Ò£ 0�Ï�¦3�¨§1£<´ �~¿À 1£%¤~¦ �»Â �
ÏÀÕ���¢>ÏÒ�>�¨£ÇÊÉÏÒÊ��¨¤Ü¿Ò¤
½Ç�~�¨ÏÒ¤�Ê � º û�û_¤ ¦��¨§�£¥×�Ð*ï·£Çï·¤�¢>³ 0
¢>£Ç¿ �µ³
�Yº ��ÏÒ¿À¿)«�£Ë� ½¾�¡ ��~�¡£Ç¶��~Ê1¶ � ½Ç¤ Ê1Ê1£Ç½Ñ�¨ÏÒ¤�Ê ��ÏÒ¿À¿)¤f½Ç½¾ 1¢D«^£Ñ� ��£¾£ÇÊ�Ì1ÏÒÊ1ÕDÂ9�~Ê1¶�¹ ¤ ¦Æ�¨§1£Ë¢¡ÏÒ«1«^¤ Ê
½Ç¤ Ê1Ê1£Ç½Ñ�¨¤�¢¾�

Ù �	��� Õ¡ÏÒ½�Ì1¢¡¤�Ó ¢¨� ï��¨¤D�¨£ÇÕ����¨§1£¥¢¡£¾¿ �µ³a¤  ��¨Ì1 
�¨Õ�ÏÀÕ�Õ¡§�¤3��ÊË«�£Ç¿À¤2�	�
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Relay #1
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Relay #4Relay #3Relay #2

FUNCTIONADDRESS
(Hexadecimal)

BIT ASSIGNMENT
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Logic 1 actuates relay
not used

300 Relay Output
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ÏÒÊ��¨¤o�oï5� ½R§1ÏÀÊ�£ 0Z�¡§1£·¤�Ê1¿Ò³ ÏÒï5Ì�¤�¢��R� Ê��¥¿ÀÏÒÊ1£ÇÕW� ¢>£·�¡§1£Å¿À� Õ>�
� ��¤1�

ÚZ¤ �¡£ÇÕ>�Y�¡§1£É¤�Ì�£Ç¢¡�~�¨ÏÒ¤�Êk¤ ¦<�.¢¡£¾¿ �µ³ 0&½¾¤�Ê1Ê1£¾½¾�5� Ê ¤�§�ï5£Ñ�¨£Ç¢_«^£Ñ� ��£¾£ÇÊU�¡§1£É½Ç¤ Ê��¨� ½¾�¡ÕY¤ ¦��¨§��g�
¢¡£¾¿ �µ³U«�³*�~�¡�¨� ½R§1ÏÀÊ�Ó9�¨§1£ ¤ §1ï5ï·£¾�¡£Ç¢Å�¡¤k�¨§1£ ½¾¤�¢¡¢>£ÇÕ>Ì^¤�Ê�¶1ÏÀÊ1Ó Ì�ÏÀÊ1ÕÉ¤ ¦¥�¡§1£ ¢¡ÏÒ«1«^¤ Ê�½Ç¤�Ê�Ê1£Ç½Ñ�¨¤�¢¾�
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©3¤�� ¶ �¨§1ÏÒÕWÌ�¢¡¤�Ó�¢¡� ï
ÏÀÊ��¡¤Ë�¡§1£ � �)�~Õ¡ÏÀ½·ÏÀÊ��¡£Ç¢¡Ì�¢¡£¾�¡£Ç¢ª� Ê1¶ �¨§1£¾Ê9£Ç¶�ÏÒ�W�¨§1£·¢¡£¾¿ �µ³ ¶��~�¨�ËÕ��R�~�¡£Çï·£ÇÊ��
� Ì1Ì�¢¡¤�Ì1¢>Ï �~�¡£Ç¿�³��\Ä� 1Ê·�¨§1£ÆÌ1¢¡¤ Ó�¢¨� ï 0��¨§1£Æ¢¡£¾¿ �µ³DÕ¡§�¤� 1¿À¶Å� ½¾�¡ ��~�¡£ �çÏÒ¦0³ ¤� a¿ÒÏÀÕ>�¡£ÇÊ·½µ� ¢>£¾¦ç 1¿Ò¿Ò³Ü³ ¤� a½Ç� Ê
§1£Ç� ¢IÏÒ�I½¾¿ÀÏÒ½RÈ ��§1£¾ÊoÏ��I½Ç¿Ò¤�Õ¡£¾ÕI¤�¢I¤�Ì�£ÇÊ1Õ �)� Ê1¶É�¨§1ÏÒÕIÕ¡§1¤  1¿À¶É«�£¥ÏÀÊ1¶1ÏÒ½µ�~�¡£Ç¶É«�³-�ÜÕ>§1¤�¢>��¤ ¢I¤�Ì^£¾Ê-¤�Ê
�¨§�£W¤ §1ï5ï·£¾�¡£Ç¢¾�

'É�fàµ� ��ë Ý<Þ ���~ß���àÇ�2á & �fæçã +*� �3éyè ��éyà
ó%£ÇÕ>ÏÀÓ�Êo�¨§1£���ÏÒ¢¡ÏÒÊ1ÓÅ½¾¤�Ê1Ê1£¾½¾�¨ÏÒ¤�Ê1Õ%«�£¾� ��£Ç£¾Ê9�·´�£Ç§�ÏÀ½Ç¿Ò£Yó¥Ðùï·¤ �¨¤�¢ 0^� ��¤É½Ç¤�ï·Ì1 ��¡£Ç¢ ��¤�Ì�£Ç¢¡�~�¨£¾¶.¢¡£ �
¿ �µ³fÕ10Z� Ê1¶9�oº-´�¤�¿��W«��~�¡�¡£Ç¢�³ Õ¡ 1½R§9�¡§��~�¥�¨§�£5½¾¤�ï5Ì� ��¨£¾¢ª½Ç� Ê9½¾¤�Ê��¨¢¡¤ ¿\�¨§1£·¶1ÏÀ¢>£Ç½Ñ�¨ÏÀ¤ ÊX¤ ¦��¨§1£5ó¥Ð
ï·¤ �¨¤�¢¾�

±9¢>ÏÒ�¡£_� �	��� Õ¡ÏÒ½_Ì1¢>¤�Ó�¢¨�~ï �¨§��~�[� ½Ñ�¨ ��~�¡£ÇÕÆ�¨§1£ª¢¡£Ç¿À�µ³
Õ<Õ¡ 1½R§.�¡§��~�%� Ê " È~£¾³fÌ1¢>£ÇÕ¡Õ�½Ç�  1Õ>£ÇÕ%�¨§�£
ï·¤ �¨¤�¢��¨¤Å¢¡ 1Ê ÏÒÊ.¤�Ê1£Ü¶�ÏÀ¢¡£¾½¾�¡ÏÀ¤�Ê*0^� � È £¾³fÌ1¢>£ÇÕ>Õª½Ç�  1Õ¡£¾Õ�ÏÒ�Æ�¨¤a¢> 1Ê ÏÀÊo�¨§1£Ü¤~�¨§1£¾¢%¶1ÏÀ¢>£Ç½Ñ�¨ÏÀ¤ Ê*00�~Ê1¶
� Ê à È £¾³fÌ1¢>£ÇÕ>Õ%½µ�  �Õ¡£ÇÕ��¨§�£Wï·¤ �¡¤�¢��¨¤DÕ��¨¤�ÌO�

ÚI§1£�Ì1¢¡¤ Ó�¢¨� ï Õ¡§�¤� 1¿À¶Y¿Ò¤
¤ ÌÜ½Ç¤�Ê��¡ÏÀÊ� 1¤� 1Õ>¿Ò³ 0�¢¡£µ�~¶1ÏÀÊ1Ó<�¨§1£I½¾¤�ï5Ì� ��¨£¾¢\È £Ñ³
«�¤�� ¢>¶Å�~Ê1¶Y¤�Ì�£Ç¢¨�g�¨ÏÀÊ�Ó
�¨§�£W¤  ��¨Ì1 
�<¢>£Ç¿À�y³fÕ¾�

�! �� � �%$4�/	m= � 	�� ��$&=�� � ;<��#�;<���
ÚI§1£¥� Ê1� ¿À¤�Ó_¤� ��¨Ì� ��¨ÕIÌ1¢>¤y´
ÏÒ¶1£��Ü´�¤ ¿Ò�R�~Ó�£[Ì1¢>¤�Ì�¤�¢>�¡ÏÀ¤�Ê��~¿��¡¤D� Ê-ÍÜ«1ÏÒ����¤�¢>¶-ÏÀÊ1Õ>ÏÀ¶1£Æ�¨§1£�½¾¤�ï5Ì� ��¨£¾¢
� Ê1¶Å� ¢¡£�½Ç� Ì�� «1¿Ò£�¤ ¦OÕ> 1Ì1Ì1¿�³
ÏÒÊ1Ó � �2�&¯f� ®%´�¤�¿��¨Õm¤�¢mû¥�¡¤ � ®%´�¤�¿��¨Õ4�¨¤ª� Ê·£Ñðf�¨£¾¢¡Ê�� ¿�¿À¤�� ¶O� �Æ¤2��£Ñ´�£Ç¢ 0
�¨§�£�Õ¡¤� 1¢>½Ç£¥¤ ¦��¨§�£%´�¤�¿��R� Ó�£[ÏÀÕI�Ü¿Ò¤3�"½Ç �¢¡¢¡£¾Ê���¤�Ì �/�~ï5Ì ��©Zñoº�® Í � 0�Õ¡¤Y�¡§1£¥� Ê�� ¿Ò¤�ÓÜ¤� 
�¨Ì1 ���½Ç� Ê1Ê1¤~�
Õ¡ �Ì1Ì1¿Ò³É� Ì1Ì1¢>£Ç½ÇÏÀ� «1¿Ò£�½Ç 1¢>¢¡£ÇÊ��Æ�¨¤·�Y¿À¤��~¶Ë¢>£ÇÕ>ÏÀÕ>�¨� Ê1½¾£ �

Ö%Ê1£�£Ñðf�¨¢>£Çï·£Æ¤~¦O¤� ��¡Ì1 ��&´ ¤�¿Ò�¨� Ó�£I½Ç¤ ¢¡¢¡£¾Õ¡Ì�¤�Ê1¶1Õ4�¨¤��¡§1£ÆÍW«1Ï��\´~� ¿À �£ +�+�+�+�+�+�+�+ � Ê1¶D�¨§�£Æ¤~�¨§1£¾¢
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FUNCTIONADDRESS
(Hexadecimal)

BIT ASSIGNMENT

WRITE

302 Digital-Analog Output

Analog output is proportional
to the COMPLEMENT of the
digital word. (00000000 is maximum output)

(Output channel select depends
on DASEL at 303)

303

LSBMSB

D/A output channel select.

of the digital word.
Channel selection is COMPLEMENT

Electrical Circuit

DASEL: 0 = Channel 2, 1 = Channel 1

3 012

1,2

3,4

5,6

7,8
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302

DASEL at 303)

to the COMPLEMENT of the

Analog-Digital Input Data

(Input channel select depends on

Input data is proportional

analog signal.(00000000 is maximum input)

AIND0

AIND7

C
on

ne
ct

or
 P

in

1 2 3 4 5 6 7 8

1

3

5

7

6

8

2

4

13

15

17

19

14

16

18

20

Channel

FUNCTIONADDRESS
(Hexadecimal)

BIT ASSIGNMENT

LSBMSB

20 Way Ribbon Connector

WRITE

303 A/D input channel select, 

D/A output channel select.
ADSEL0

ADSEL1

ADSEL3

Channel selection is COMPLEMENT

000 = Channel 7
111 = Channel 0

of the digital word.

READ

1M

-

+

4

+5V

-5V

1M

1M

1M

+/-5V Max

Channel +

Channel -

LMC660

Í��
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DOUT7

DOUT0

RY0

RY3

RY2

RY1

Logic 1 actuates relay
not used

300 Relay Output

300 Digital Input

Logic HIGH reads as 0 DIND0

DIND7

DADRV0

DADRV7

FUNCTIONADDRESS
(Hexadecimal)

BIT ASSIGNMENT

WRITE

READ

301 Digital Output

Logic 1 actuates transistor

(Polarity depends on
board jumper settings)

302

DASEL at 303)

to the COMPLEMENT of the

Analog-Digital Input Data

(Input channel select depends on

302 Digital-Analog Output

Analog output is proportional
to the COMPLEMENT of the
digital word. (00000000 is maximum output)

(Output channel select depends
on DASEL at 303)

Input data is proportional

analog signal.(00000000 is maximum input)

AIND0

AIND7

303 A/D input channel select, 

D/A output channel select.
ADSEL0

ADSEL1

ADSEL3

Channel selection is COMPLEMENT

DASEL: 0 = Channel 1, 1 = Channel 0

000 = Channel 7
111 = Channel 0

of the digital word.
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