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  WARNING!  Disconnect main power before making connections to the drive.

FIGURE 1
 QUICK-START CONNECTION DIAGRAM

1

Notes: 1. Layout of Models KBDA-24D, 27D vary slightly.  2. 50/60 Hz AC line input.
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1.1 AC LINE INPUT CONNECTION: 
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Application Note: If operation with a Ground-Fault Circuit-Interrupter (GFCI) is required, see Function 0.04, on page 21.

Note: The rated AC line voltage of the drive must match the actual AC line input voltage.  On Models KBDA-24D, 27D, the setting of
Jumper J1 must match the AC line input voltage.
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Note: 230 Volts AC will be applied to the motor with 115 Volt AC line input.
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Note: 230 Volts AC will be applied to the motor with 115 Volt AC line input.
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Definition of Safety Warning Symbols
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 This product should be installed and serviced by a qualified technician, electrician, or electrical maintenance person
familiar with its operation and the hazards involved.  Proper installation, which includes electrical connections, fusing or other
current protection, and grounding, can reduce the chance of electrical shocks, and/or fires, in this product or products used
with this product, such as electric motors, switches, coils, solenoids, and/or relays.  Do not use this drive in an explosion-proof
application.  Eye protection must be worn and insulated adjustment tools must be used when working with drive under power.
This product is constructed of materials (plastics, metals, carbon, silicon, etc.) which may be a potential hazard.  Proper
shielding, grounding, and filtering of this product can reduce the emission of radio frequency interference (RFI) which may
adversely affect sensitive electronic equipment.  It is the responsibility of the equipment manufacturer and individual installer
to supply this Safety Warning to the ultimate end user of this product. (SW 1/2006)

The drive contains electronic Start/Stop circuits, which can be used to start and stop the drive.  However, these circuits are
never to be used as safety disconnects since they are not fail-safe.  Use only the AC line for this purpose.

Be sure to read and follow all instructions carefully.  Fire and/or electrocution can result due to improper use of this product.3 2 � 
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**When used on 3-phase AC line input set for 7.0 Amps or higher (3 HP (2.25 kW)).
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 TABLE 1
OPTIONAL ACCESSORIES

Accessory Part No.

Description
Model

KBDA-24D
Model

KBDA-27D
Model

KBDA-29
Model

KBDA-45
Model

KBDA-48

On/Off AC Line Switch: � , - ' * + + & ' ( - ( � & � � % , + & 0 � * � + ( - * + ( � & & + ' % * - � ) & ' * 5 & ) 3 + � , -- � � � % , & � � , ( � 3 - � , ( ' � - & 3 % ( * 	 3 , + ( 3 , + % , 
 � , � � ( , � � ( , + ( & � ) , ( 
 0 � � � � � � � � � � � � � � � � � � � �� � � � , � � � � � �  ! � � � � � � ! � � � ! � � � ! �AC Line Filter
1
: � ) * 5 , � & - � % 3 - - � / + � � - ( ) , 3 % � ( 3 + � 3 ) � � � / 1 $ � / 6 - � � � ) & - - , * + 0/ + - ( 3 % % - * + ( * ( � & � ) , 5 & � - � � 2 * 3 ) � � , ( � 
 � , ' 4 � ' * + + & ' ( ( & ) 	 , + 3 % - 0

Suffix "S":
� , % ( & ) 	 � - ( 2 & � - & � � , ( � 2 � , % ( � , + � + � � � � � � � , + & � � , ( ' � 0

Suffix "NS":
� , % ( & ) 	 � - ( 2 & � - & � � , ( � * � ( � + � � � � � � � , + & � � , ( ' � 0 � � � � , � � � � � � �  ! � � � � � � � � � � � � � � � �

IODA Input/Output Multi-Function Board: � ) * 5 , � & - - , � + 3 % , - * % 3 ( , * + . , - * % 3 ( & � * � ( � � (5 * % ( 3 � & � * ) ' * + ( ) * % % , + � 3 � � , % , 3 ) 
 � & 5 , ' & - . * � & + ' * % % & ' ( * ) * � ( � � ( - . 3 + � * � ( � � ( ) & % 3 
 ' * + ( 3 ' ( - 0� * � + ( - * + ( � & � ) , 5 & � - � � 2 * 3 ) � � , ( � ( � * - + 3 � � , + - 1 % * ' 3 ( & � * + ( � & 2 * ( ( * 	 * � ( � & 	 * � + ( , + �2 3 - & 6 3 + � ( � * - ' ) & � - 1 � ) * 5 , � & � 6 0 �   � �   � �   � �   � �   �
Programming Kit: 

/ + ' % � � & - � * � + � * 3 � � * � � % & ! 1 � � � 6 � 3 + � � & % � � ) * � ) 3 	 	 , + � � & 5 , ' & .� � , ' � � � % * 3 � - 3 + � � * � + % * 3 � - � ) , 5 & � ) * � ) 3 	 - . � � ( * � � � - & ) , 3 % 3 + � " � # ' * 	 	 � + , ' 3 ( , * +' 3 2 % & - . � � � ( * , + 5 & ) ( & ) ' * 	 	 � + , ' 3 ( , * + ' 3 2 % & . 3 + � � � # , + � * � - $ 2 3 - & � � ) , 5 & � � , + 4 !' * 	 	 � + , ' 3 ( , * + - * � ( � 3 ) & 0 � � � � � � � � � � � � � � � � � � � �
DIAC Modbus Communication Module:

� % % * � - � , ) & ' ( ' * 	 	 � + , ' 3 ( , * + 2 & ( � & & + � ) , 5 & 3 + �� * � 2 � - 2 � ) * ( * ' * % 0 � � � ! � � � ! � � � ! � � � ! � � � !
Liquidtight Fittings: � ) * 5 , � & 3 % , 
 � , � ( , � � ( - & 3 % � * ) � , ) , + � ( � & � ) , 5 & 0 " , ( , + ' % � � & - ( � * % & 3 + �* + & ' & % , 
 � , � ( , � � ( � , ( ( , + � - 0 � � �  � � �  � � �  � � �  � � �  
Notes: 1. Complies with CE Council Directive 89/336/EEC Industrial Standard.  2. Other protocols available, contact our Sales Department.

TABLE 2
 GENERAL PERFORMANCE SPECIFICATIONS

Description Specification Factory Setting� � � ( * % ( � � � , + & / + � � ( ( * % ( 3 � & � � & ) 3 ( , + � � 3 + � & 1 ( * % ( - � � 6 � � � 1 ) � � * 6 + +�  � � � �  ( * % ( � � � , + & / + � � ( ( * % ( 3 � & � � & ) 3 ( , + � � 3 + � & 1 ( * % ( - � � 6 �  � 1 � � � * 6 � � �  1 , � � * 6 + +�   � �   ( * % ( � � � , + & / + � � ( ( * % ( 3 � & � � & ) 3 ( , + � � 3 + � & 1 ( * % ( - � � 6 � �  1 � � � * 6 - �   1 , � � * 6 + +� 3 � , 	 � 	 � * 3 � 1 * * � � � ) ) & + ( � 5 & ) % * 3 � � * ) � � , + � ( & - 6 � �  + +� � , ( ' � , + � � ) & 
 � & + ' 
 1 4 . / 6 � . �  . � � �� , � + 3 % � * % % * � , + � / + � � ( ( * % ( 3 � & � 3 + � & 1 1 ( * % ( - � � 6  - � + +� � ( � � ( � ) & 
 � & + ' 
 � & - * % � ( , * + 1 # , ( - . . / 6 �  . 0   + +� , + , 	 � 	 � � & ) 3 ( , + � � ) & 
 � & + ' 
 3 ( � * ( * ) 1 . / 6  0 � + +� ' ' & % & ) 3 ( , * + 0 , 	 & 1 � & ' * + � - 6  0 � - � �  0  � 0 �� & ' & % & ) 3 ( , * + 0 , 	 & 1 � & ' * + � - 6  0 � - � �  0  � 0 �� � & & � � 3 + � & 1 � 3 ( , * 6   1 � + +� � & & � � & � � % 3 ( , * + 1 �  1 � � � & & � � 3 + � & .  - � � % % � * 3 � 6 1 * # 3 - & � � & & � 6 2 � 0 � + +� 5 & ) % * 3 � � ) * ( & ' ( * ) 0 ) , � 0 , 	 & � * ) � ( 3 % % & � � * ( * ) 1 � & ' * + � - 6  + +" + � & ) 5 * % ( 3 � & � � 5 & ) 5 * % ( 3 � & 0 ) , � � * , + ( - � * ) � � � ( * % ( � � � , + & / + � � ( 1 ) � * 6 1 ( * % ( - � � 6 3 !  - � � � + +" + � & ) 5 * % ( 3 � & � � 5 & ) 5 * % ( 3 � & 0 ) , � � * , + ( - � * ) �  � � � �  ( * % ( � � � , + & / + � � ( 1 ) � * 6 1 ( * % ( - � � 6 3 � � � - � � � + +" + � & ) 5 * % ( 3 � & � � 5 & ) 5 * % ( 3 � & 0 ) , � � * , + ( - � * ) �   � �   ( * % ( � � � , + & / + � � ( 1 ) � * 6 1 ( * % ( - � � 6 3 �  � - �  ! + +� � + � � 3 � % ( � � ( � � ( � & % 3 
 � * + ( 3 ' ( � 3 ( , + � 1 � 	 � - 3 ( �  ( * % ( - � � . � � � ( * % ( - � � . � �  ( * % ( - � � 6 � .  0 � .  0 � � + +� � & ) 3 ( , + � 0 & 	 � & ) 3 ( � ) & � 3 + � & 1 2 � � 2 � 6  - � � � � � - � � � + +
Notes: 1. IODA option board required. 2. Dependent on motor performance. 3. Do not operate the drive outside the specified AC line input voltage operating
range.

TABLE 3
 ELECTRICAL RATINGS

1

AC Line Input Output

Net Wt.
Model

Part No.
(Gray / White

2
)

Volts AC
(50/60 Hz)

Phase
(Ф)

Maximum
Current

(Amps AC)

Fuse or
Circuit Breaker

Rating
(Amps AC)

Voltage
Range

(Volts AC)

Maximum
Continuous
 Load Current

3

(RMS Amps/Phase)

Maximum
Horsepower
(HP (kW)) lbs kg� � � � �  �  " # � � � � � � 4 � � �  � � � � !

208/230 � �  � �  - � �  
3.6 � 1 0 ! � 6 � 0 � � 0 !� � � � � � � �  - � �  � 0 � � % 1 � 0 � � 6" # � � � � ! � 4,5 � � � � � � � � �

208/230 � � � �   - � �  
 6.7

3 � 1 � 0 � 6 �  0 � � 0 !� � � �   - � �   0 ! � 1 � 0 � 6" # � � � � � 6,7 � � � � � � � �  �  � � � �  � �  0 � � �  - � �  
 9.0

3 � 1 � 0 � � 6 �  0 � � 0 !" # � � � � � 7,8 �  � � � �    �   � �   � � 0 � �   - �   � �   
4.6

� 1 � 0 � � 6 �  0 � � 0 !" # � � � � � 7,8 �   � � �   � �   � �   � � 0  �   - �   � �   
8.3 � 1 � 0 ! � 6 �  0 � � 0 !

Notes: 1. Bold indicates factory setting.  2. White FDA approved finish.  3. Factory setting of motor current (Function 0.01).  4. Models KBDA-24D, 27D contain an

AC line input voltage selection jumper. 5. Model KBDA-27D is rated 1½ HP with 115 Volt AC line input and 2 HP with 208/230 Volt AC line input.  6. Model

KBDA-29 is rated 2 HP with single-phase AC line input and 3 HP with 3-phase AC line input. 7. Also contain AC Line Phase Loss Detection

(Model KBDA-29: when used on 3-phase AC line input set for 7.0 Amps or higher (3 HP (2.25 kW)). 8. Models KBDA-45, 48 are rated 0 – 400 Volts AC for 50 Hz

motor operation and 0 – 460 Volts AC for 60 Hz motor operation.
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FIGURE 2
KEYPAD LAYOUT WITH MAIN SPEED POTENTIOMETER

Notes: 1. The JOG-LCL/REM Key is factory programmed to function as a Jog Key.  When the JOG-LCL/REM Key is pressed, the “JOG/REM” LED will illuminate
and the display will show the Jog Frequency Setting (see Function 3.13, on page 20).  2. If the JOG-LCL/REM Key is reprogrammed for Local (Keypad) and
Remote Signal Operation (see Function 2.02, on page 20), the “LCL/REM” LED will illuminate.  Pressing the JOG-LCL/REM Key will toggle between Local
(Keypad) and Remote Signal Operation.  When Remote Signal Operation is selected, the “JOG/REM” LED will flash.  The optional IODA (Part No. 9668) is
required for remote signal operation.  3. The “Hz” LED will illuminate when the display is set to show Output Frequency.  4. If the PROGRAM/DISPLAY Key is
pressed while Set Frequency is displayed, the previously entered Function Number will be shown.  If the PROGRAM/DISPLAY Key is pressed while Function
Number is displayed, the Set Frequency will be shown.  When more than one display function is enabled, the PROGRAM/DISPLAY Key is used to toggle between
displays, as shown in Figure 22, on page 19.  5. To change the Keypad for Potentiometer Operation, set Function 2.00 to "0001".

FIGURE 3
MODEL KBDA-24D DRIVE LAYOUT

FIGURE 4
MODEL KBDA-24D DRIVE LAYOUT
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FIGURE 5
MODELS KBDA-29, 45, 48 DRIVE LAYOUT

FIGURE 6
MODEL KBDA-24D

MECHANICAL SPECIFICATIONS (INCHES/mm)

FIGURE 7
MODELS KBDA-27D, 29, 45, 48

MECHANICAL SPECIFICATIONS (INCHES/mm)� � �
� � � �� � �
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Model KBDA-24D contains two holes for standard ½" liquidtight fittings (will contain three holes for standard ½" liquidtight fittings approximately 1
st
 Qtr. 2008).

Models KBDA-27D, 29, 45, 48 contain two holes for standard ½" liquidtight fittings and one hole for standard ¾" liquidtight fitting.  The recommended mounting
screw size is ¼" (M6).  *Tighten the four enclosure cover screws, in the sequence shown, to 12 in-lbs (14 kg-cm).
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4444 IMPORTANT APPLICATION INFORMATIONIMPORTANT APPLICATION INFORMATIONIMPORTANT APPLICATION INFORMATIONIMPORTANT APPLICATION INFORMATION

4.1 MOTOR WITH EXTERNAL FAN COOLING:
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Note: Some fan-cooled motors can be used over a wider speed range.  Consult the motor manufacturer for details.
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Do not use motor if the
motor current exceeds the nameplate rating.

 It is recommended that the drive be used with Inverter Duty or TENV motors.� � 5 � 
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FIGURE 8

MAXIMUM ALLOWED MOTOR TORQUE VS. SPEED
FIGURE 9
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4.2 ELECTRONIC MOTOR OVERLOAD PROTECTION: 
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The factory setting for motor nameplate current is the drive rated current, which must be set to the actual motor

nameplate current (see Important Application Information (Item 2), on page 3).  See Table 3, on page 6.  Also see Function
0.01, on page 19.� � 	 � � 	 
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*UL approved as an overload protector for motors.
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 WARNING! Do not use this drive in an explosion-proof application.

Be sure the drive is securely mounted.
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6666 ELECTRICAL CONNECTELECTRICAL CONNECTELECTRICAL CONNECTELECTRICAL CONNECTIONSIONSIONSIONS

 WARNING!  Read Safety Warning, on page 4, before using the drive.  Disconnect main power before making connections
to the drive.  To avoid electric shock, be sure to properly ground the drive.

Application Note: To avoid erratic operation, do not bundle the AC line and motor wires with each other or with wires from signal
following, start/stop contacts, or any other signal wires.  Also, do not bundle motor wires from multiple drives in the same
conduit.  Use shielded cables on all signal wires over 12" (30 cm).  The shield should be earth grounded on the drive side only.
Connect the drive in accordance with the National Electrical Code requirements and other local codes that may apply.

Be sure to properly fuse each AC line conductor that is not at ground potential.  Do not fuse neutral or grounded conductors.
A separate AC line switch or contactor must be installed as a disconnect so that each ungrounded conductor is opened.  For
fuse or circuit breaker selection, see Table 3, on page 6.  Also see Section 6.1, on pages 10 and 11.

To maintain the watertight integrity of the drive, be sure to use suitable liquidtight fittings and wires that are appropriate for the
application.  Model KBDA-24D* contains two mounting holes for standard ½” liquidtight fittings (not supplied) (one liquidtight
plug is provided, if only one knockout is used).  Models KBDA-27D, 29, 45, 48 contain two mounting holes for standard ½”
liquidtight fittings (not supplied) and one mounting hole for standard ¾” liquidtight fitting (not supplied) (two liquidtight plugs
are provided, if only one knockout is used).  The Liquidtight Fittings Kit (Part No. 9526) is available for all models (see Table 1,
on page 6).

The drive is designed with a hinged case so that, when the front cover is open, all wires stay intact.  To open the cover, the four
screws must be loosened so they are no longer engaged in the case bottom.  After mounting the drive and all electrical
connections are complete, close the cover making sure that the wires do not get caught or crimped as the cover is closed.
Tighten the four screws so that the gasket is slightly compressed.  The recommended tightening torque is 12 in-lbs (14 kg-cm).
See Figures 6 and 7, on page 8, for the tightening sequence.  Do not overtighten.

*Model KBDA will contain three holes for standard ½" liquidtight fittings approximately 1
st
 Qtr. 2008 (two liquidtight plugs are provided, if only one knockout is

used.

TABLE 4
DRIVE TERMINAL BLOCK WIRE AND TIGHTENING TORQUE SPECIFICATIONS

Maximum Wire Size (Cu) Recommended Tightening Torque

Terminal Block Description Model AWG mm
2

in-lbs kg-cm" # � � � � � � � � � 0 � ! �0 # � � � � , + & / + � � ( 3 + � � * ( * )� * + + & ' ( , * + - " # � � � � ! � . � � . � � . � � � � � 0 � � � � �0 # � � � + � � 3 � % ( � � ( � � ( � & % 3 
 � * + ( 3 ' ( - � % % �  � 0 � � 0 � �
6.1 AC LINE INPUT CONNECTION: 

" � � � � � � � 2 � � " � � � � � � � � � � � 3 � 
 � � � 	 � * � � � � 3 * � � � � � ! � � � � 
 � � 	 � 0 	 � � � � 
 , 3 	 6 � � � , � � � 	 � �  �
Application Note: If operation with a Ground-Fault Circuit-Interrupter (GFCI) is required, see Function 0.04, on page 19.

Note: The rated AC line voltage of the drive must match the actual AC line input voltage.  On Models KBDA-24D, 27D, the setting of
Jumper J1 must match the AC line input voltage.

Model KBDA-24D:
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Note: 230 Volts AC will be applied to the motor with 115 Volt AC line input.

Model KBDA-27D:
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Note: 230 Volts AC will be applied to the motor with 115 Volt AC line input.

Model KBDA-29:
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FIGURE 10
MODELS KBDA- 24D, 27D*

AC LINE INPUT, MOTOR, AND GROUND CONNECTIONS

*Model KBDA-27D is rated for 1½ HP maximum with 115 Volt AC line
input and 2 HP maximum with 208/230 Volt AC line input.

FIGURE 11
MODELS KBDA-29

1
, 45

2
, 48

2

AC LINE INPUT, MOTOR, AND GROUND CONNECTIONS

Notes: 1. Model KBDA-29 is rated for 2 HP maximum with single-phase AC line input and 3 HP maximum with 3-phase
AC line input.  2. Models KBDA-29, 45, 48 contain AC Line Phase Loss Detection. (Model KBDA-29: when used on
3-phase AC line input set for 7.0 Amps or higher (3 HP (2.25 kW)).

6.2 GROUND CONNECTION:
" � � � � � � � 2 � � 
 � � � � > � 
 � ' � 	 
 � 2 . � � 	 � � 	 5 	 � � 	 6 � � ; 
 � � � ; 
 � � � � � � 
 � > � 3 2 � ; 
 � � � � � � 
 � > 
 	 
 � � � � 	 � � �� � 	 
 3 � 
 � � � 	 � * � � � � 3 * � � * � 
 � 
 � � 2 � � � � � 
 � 
 	 � 
 � � 
 � � � 
 � � � 
 � � � � � � � � � � 7 � � � 
 � 
 � # 	 � � � � , 	 6 � 5 � �

6.3 MOTOR CONNECTION:
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Note:  If the motor does not rotate in the desired direction, either: 1. Reverse any two motor leads (with AC line disconnected and
motor stopped). or 2. Use the FWD/REV Key. or 3. Use Function 1.02 to reprogram the forward and reverse direction.

6.4 MULTI-FUNCTION OUTPUT RELAY CONNECTION: 
3 2 � � � � � � � 7 � � � � � � � - � � � � � 0 � � 	 � " � � � 	 � � 
 	 
 � � � � 	 � � � 	 � 3 * � , 	 
 
 2 � > � � �7 � � � 
 � � � � 3 2 � � � � � � � 7 � � � � � � � - � � � � � 0 � � 	 � � 
 � 	 � � � 
 � � 
 � � 
 	 � � � � � � � � � � � � � � 	 
 	 = 0 � � = 
 � � 	 � ' 7 � � � � � � � � � # # 
 � � � � = # # # # = . � � 2 � �� 2 � � 
 � 5 � � 
 � � � � � � � � 2 � 0 � � � � � � , � 2 � 
 � � 	 � � � � � 	 � � 
 > � � � � 2 	 � � � 
 � 	 � � ' � 2 � A � 
 � 	 � � � - � � � ' A � - � . � � � � 	 � � > � � � � � � 
 � 	 � � � 2 �A � 
 � 	 � � � " � � 
 � � ' A � " � . � � � � 	 � � > � � � � � � � . � � � � 3 	 6 � � � �� 2 � � � 2 � � � � � � � 7 � � � � � � � - � � � � � 0 � � 	 � � 
 � 
 � � 
 	 � � � � � � � � � � � � � � 	 
 	 = 7 	 � � � = 
 � � 	 � ' 7 � � � � � � � � � # # 
 � � � � = # # # � = . 	 � � 	 � 	 � � � � � � � 
 
> 2 � � � � 2 � � 
 � 5 � � 
 � � � 2 � 0 � � � � � � , � 2 � 
 � � 	 � � � � � 	 � � 
 > � � � � 2 	 � � � 
 � 	 � � � 3 2 � A � 
 � 	 � � � - � � � ' A � - � . � � � � 	 � � ' � � � 
 � � � � � 2 � 0 � �� � � � . > � � � � � � � 	 � � � 2 � A � 
 � 	 � � � " � � 
 � � ' A � " � . � � � � 	 � � ' � � � � � � � 2 � 0 � � � � � � . > � � � � � � 
 � � � � � 3 	 6 � � � �3 2 � � � � � � � 7 � � � � � � � - � � � � � 0 � � 	 � � 	 � 	 � 
 � 6 � � 
 � � 
 	 � � � � � � 
 � 2 � � � � � � > � � � � � � � � � � � 
 , 	 
 
 2 � > � � � � 2 � 4 
 � � 
 	 � � 	 6 � � 7 � � � � � � �� � � � 	 
 � % � 
 � ' � � � � � � � � # . , � � � 	 � � 
 � � 9 � � ' 	 � � � � 
 � 
 � 6 � � � � � 2 �

KBDA Programmable Function List (Detailed)
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TABLE 5
"RUN" & "FAULT" RELAY OPERATING MODES

Function 5.00 Set to "0000" Function 5.00 Set to "0001"

"Run" Relay Mode "Fault" Relay ModeFIGURE 12
MULTI-FUNCTION OUTPUT RELAY CONTACTS Drive Operating Condition N.O. Contact N.C. Contact N.O. Contact N.C. Contact� * � & ) � � � � � & + � % * - & � � � & + � % * - & �� * � & ) � + 1 � ( * � � * � & 6 � � & + � % * - & � � % * - & � � � & +� � + � * � & � % * - & � � � & + � % * - & � � � & +� % % � 3 � % ( - � � & + � % * - & � � � & + � % * - & �
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6.5 REMOTE OPERATIONS WHICH REQUIRE THE OPTIONAL IODA (PART NO. 9668) (See Appendix A, on pages 25 – 28)� � � � � � 7 � � � � � � � � � � � � 3 � 
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7777 AC LINE INPUT VOLTAGE SELECTION (JUMPER J1 (MODELAC LINE INPUT VOLTAGE SELECTION (JUMPER J1 (MODELAC LINE INPUT VOLTAGE SELECTION (JUMPER J1 (MODELAC LINE INPUT VOLTAGE SELECTION (JUMPER J1 (MODELS KBDA-24D, 27D ONLY))S KBDA-24D, 27D ONLY))S KBDA-24D, 27D ONLY))S KBDA-24D, 27D ONLY))

  Do not connect the AC line input until Jumper J1 is set for the proper input voltage being applied to the drive.
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FIGURE 13

MODEL KBDA-24D AC LINE INPUT VOLTAGE SELECTION
FIGURE 14

MODEL KBDA-27D AC LINE INPUT VOLTAGE SELECTION
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All drives have been factory hi-pot tested in accordance with UL requirements.

  WARNING!  All equipment AC line inputs must be disconnected from the AC power.
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Note: To avoid damage, never operate the keypad with a screwdriver or other sharp-ended tool.
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Note: See Table 7, on page 17, for a description of the Digital Readout Codes.

FIGURE 16
FLOW CHART TO PROGRAM THE DRIVE FOR 50 Hz MOTORS
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FIGURE 17
FLOW CHART TO PROGRAM MOTOR CURRENT FROM 6.7 AMPS TO 5.5 AMPS

*For Models KBDA-27D, 29, the factory setting of Function 0.01 (Motor Nameplate Current) is 6.7 Amps.  See Table 3, on page 6, for the factory setting of
Function 0.01 for all other models.

FIGURE 18
FLOW CHART TO CHANGE SET FREQUENCY FROM 5.00 Hz TO 43.21 Hz (Drive in the Stop Mode)*

*If Function 2.01 is set to "0000", frequency change requires "ENTER".  Throughout this sequence you must proceed to the next step within 20 seconds, before
the "Press Enter Key" step, or the display will revert to "05.00".  The new value will be stored in Function 3.00.
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FIGURE 19
FLOW CHART TO PROGRAM ACCEL TIME VALUE FROM 1.5 SECONDS TO 120 SECONDS

*The factory setting of Function 3.03 (Accel Time) is "1.5" seconds.  The minimum setting of Accel is 0.1 seconds, therefore, the left digits must be changed first
since an Accel setting of 000.0 is not allowed.

FIGURE 20
FLOW CHART TO PROGRAM THE DRIVE TO DISPLAY MOTOR RPM

*The factory setting of Function 4.00 (Display Mode) is "0000" (Frequency).
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FIGURE 21
FLOW CHART TO PROGRAM THE DRIVE TO DISPLAY CUSTOM UNITS "012.0"

Notes: 1. The factory setting of Function 4.00 (Display Mode) is "0000" (Frequency).  2. The factory setting of Function 4.01 (Custom Units Value) is "1800".
3. The factory setting of Function 4.02 (Custom Units Display) is "0000" (Whole Numbers).  4. The Custom Unit setting "012.0" will be displayed at full speed.
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FIGURE 22
 FLOW CHART SHOWING MOTOR CURRENT, MOTOR VOLTAGE, AND BUS VOLTAGE ADDED TO THE BASIC DISPLAY*

*Functions 4.04 – 4.06 set to "0001".
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  WARNING!  Do not depend on the LEDs or the 4-Digit Display to no longer be illuminated as a guaranteed power off
condition.  Be sure the main power switch or circuit breaker is in the “OFF” position before servicing the drive.

TABLE 7
DIGITAL READOUT CODES
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/ + � , ' 3 ( & - ( � 3 ( 3 + � 5 & ) 5 * % ( 3 � &0 ) , � * ' ' � ) ) & � 3 + � ( � & � � % , + & , + � � ( 5 * % ( 3 � & � 3 - ) & ( � ) + & �( * � , ( � , + ( � & * � & ) 3 ( , + � ) 3 + � & - � & ' , � , & � , + 0 3 2 % & � . * +� 3 � &  0
Overload Trip (I

2
t Timeout):

/ + � , ' 3 ( & - ( � 3 ( ( � & 	 * ( * ) � 3 -2 & & + * 5 & ) % * 3 � & � � * ) 3 + & � ( & + � & � � & ) , * � * � ( , 	 & 0 External Fault Trip:
/ + � , ' 3 ( & - ( � 3 ( 3 + & � ( & ) + 3 % � 3 � % ( � 3 -* ' ' � ) ) & � 3 ( * + & * � ( � & � � / 0 - * � ( � & / � � � 0� � + ' ( , * + - ! 0   - ! 0   - & ( ( * �    � � 0

Current Source Trip:
/ + � , ' 3 ( & - ( � 3 ( ( � & ' � ) ) & + ( - , � + 3 %* � ( � � ( 1 � ) * 	 ( � & / � � � 6 � 3 - 2 & & + * � & + & � 0 Short Circuit Fault:

/ + � , ' 3 ( & - ( � 3 ( ( � & � ) , 5 & � & ( & ' ( & � 3- � * ) ( ' , ) ' � , ( 3 ( ( � & 	 * ( * ) 1 � � 3 - & � ( * � � � 3 - & 6 0
AC Line Phase Loss Detection: 

/ + � , ' 3 ( & - ( � 3 ( ( � & � ) , 5 &� 3 - � & ( & ' ( & � 3 % * - - * � * + & * � ( � & � � 3 - & - , + ( � & � � � � 3 - &� � % , + & , + � � ( 3 � � % , & � ( * � * � & % - " # � � � � � � . � � . � � 0 Data Enter Error:
/ + � , ' 3 ( & - ( � 3 ( ( � & � ) , 5 & , - , + ( � &� ) * � ) 3 	 � * � & 3 + � 3 + * + � 5 3 % , � � 3 ) 3 	 & ( & ) ' � 3 + � & � 3 -2 & & + 3 ( ( & 	 � ( & � 0

Keypad Communication Error:
/ + � , ' 3 ( & - ( � 3 ( ( � &4 & 
 � 3 � � 3 , % & � ( * , + , ( , 3 % , / & � � & + ( � & � ) , 5 & , - � * � & ) & � � � 00 � , - , - 3 + 3 2 + * ) 	 3 % ' * + � , ( , * + - ' * + ( 3 ' ( * � ) � 3 % & -� & � 3 ) ( 	 & + ( 0 Flash Memory Error:

/ + � , ' 3 ( & - ( � 3 ( 3 � % 3 - � 	 & 	 * ) 
 & ) ) * )* + ( � & � ) , 5 & � 3 - * ' ' � ) ) & � 0 0 � , - , - 3 + 3 2 + * ) 	 3 % ' * + � , ( , * +- ' * + ( 3 ' ( * � ) � 3 % & - � & � 3 ) ( 	 & + ( 0
IODA Error: 

/ + � , ' 3 ( & - ( � 3 ( ( � & � ) , 5 & � 3 - % * - (' * 	 	 � + , ' 3 ( , * + � , ( � ( � & / � � � 0
*Model KBDA-29: when used on 3-phase AC line input set for 7.0 Amps or higher (3 HP (2.25 kW)).
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9.5 FAULT RECOVERY: 
3 2 � � 
 � 5 � � � � � � � 
 
 � 	 � � � 	 � � � 
 � � � � 7 � � � � � � � � � # � , � � � 	 � � � � , � � 
 
 � 
 � 	 
 � � � � � 2 � � 
 � 5 � 	 � � � 
 	 � 	 � � � 2 	 
 6 � � �� � � 	 
 � � � � � � � � � � � � � � � � , � � � 	 � � � $ , � � 
 � 2 � � � � � � � � + � 
 � � 	 � 0 � 	 � � � � � � � � 
 	 � � � � � � � � � � � , � � � 	 � � � � , � � 
 � � 
 � 
 � � � � � � � � � 2 �� � 	 � � 
 % ! + 
 � � � � � � � � � � � 8 � , � � � 	 � � 
 � � , � � 
 � - + � � 	 � � � 
 �

Drive Faults: 
@ � � � 
 5 � � � 	 � � ' = 9 % @ 9 = . , - 5 � 
 5 � � � 	 � � ' = 9 - @ 9 = . , � 2 � 
 � " � 
 � � � � 	 � � 2 � � � � � 
 ' � 2 	 
 � � � � � � 2 	 
 � . ' = 9 � " 9 = . , � � � � 
 � � � 7 	 � � �' = - % 9 � = . , 	 � � 4 2 	 
 � % � 
 
 + � � � � � � � � ' � � � � � 
 ) * + � � � � � , � � , � / � � � � . ' = 9 4 % 9 = . �

*When used on 3-phase AC line input set for 7.0 Amps or higher (3 HP (2.25 kW).
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Programming Mode:

� 2 � � � 2 � � 
 � 5 � � 
 � � � � � � � � 2 � 4 
 � � 
 	 � � � � � � � � � ' 
 � � 7 � � � 
 � � � . , 	 7 � � � � � � � A � � > � � � 6 � � � 
 � � 	 � � � � � 7 � � � � � � � A � �� � � 
 � 
 � 
 � � 	 ; 
 � � � A � � ' � � � � � 
 � � � 2 � � � � � 
 � � � � � � 2 � � � � � � 	 � � � � � � . 	 � � 	 ; 
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 � � 2 � 
 � � � � � � 2 � � � � � � 	 � � � � � � . �3 2 � � � � � � 
 	 
 � � 	 � 6 � � 2 	 � � � � � 
 � � � � 2 � @ � 	 � � + � > � ) � � 
 � 3 2 � % � � � � 2 � � � ) � � � 
 � 
 � � � � � � 5 � � 2 � � 2 	 � � � 	 6 � � � � � � � �� 2 � � � 2 � 0 ! � + ) � � � 
 � 
 � 
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 2 	 5 � 
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Application Note:

3 2 � � 
 � � 
 	 � � � � � � � � 2 � � 
 � 5 � � 	 � 6 � � � 
 � � 
 � � � > � � 2 � � � 	 � � � � 
 � � � � � � � � � � - � � 
 � 5 � 
 > � � 2 � � � 2 	 
 � � " � � � � � � � � �
 � < � � 
 � � � � � 
 , � 2 � � 
 � � 
 	 � � � � � � 	 � 6 � � � 
 � � 
 � � � > � � 2 
 � � � � � � � 2 	 
 � � " � � � � � � � � � � 3 2 � � 
 � 5 � � 
 4 2 	 
 � % � 
 
 + � � � � � � � � > � � � � � � � 
 � � � 2 � � 
 � 5 �> � � 2 � � � � 2 � � � � � 
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 , � 2 � � � � � � � 	 � + � > � % � 	 � � � � � � � � ' 4 	 
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 �
FIGURE 23

FUNCTION NO. DESCRIPTION

Function No. which Contains a Value

Function No. which Contains a Code

TABLE 8
MODEL SOFTWARE REVISION CODES (Rev. 100.1)3 2 � 4 
 � � 
 	 � � 	 6 � � 7 � � � � � � � % � 
 � , � � 4 	 � � 
 � � 9 � � ,� 
 � � � � � � 	 6 � � � � � 2 � 7 � � � � > � � � � � � � � > 	 
 � 0 � 5 � 
 � � � " � � � 


Model No. Software Revision Code" # � � � � � � � � � � 0  �" # � � � � ! � � � � � 0  �" # � � � � � � ! � � 0   " # � � � � � � � � � 0   " # � � � � � � � � � 0   
*Or higher.
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PROGRAMMABLE FUNCTION SUMMARY LIST (REV. 100.1)PROGRAMMABLE FUNCTION SUMMARY LIST (REV. 100.1)PROGRAMMABLE FUNCTION SUMMARY LIST (REV. 100.1)PROGRAMMABLE FUNCTION SUMMARY LIST (REV. 100.1)

PROGRAMMABLE FUNCTION GROUPS

Function
Group No. Description

Function
Group No. Description � * ( * ) 3 + � � ) , 5 & � 3 ) 3 	 & ( & ) -  � ) , 5 & � ( 3 ( � - 3 + � � & - & (� � � + � � ( * � � * � & ! � � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 % - (1)� � ) & 
 � & + ' 
 � * + ( ) * % � � � % ( , � � � + ' ( , * + � � ( � � ( � & % 3 
 - 3 + � � � ( � � ( � , � + 3 % � � & ) 3 ( , * + (1)� � ) , 5 & � � & ) 3 ( , + � � 3 ) 3 	 & ( & ) - � � + 3 % * � / + � � ( � , � + 3 % � � & ) 3 ( , * + (1)� � , � , ( 3 % � , - � % 3 
 � * � & - �  � * 	 	 � + , ' 3 ( , * + � * � & (2)� � + 2 * 3 ) � � � % ( , � � � + ' ( , * + � � ( � � ( � & % 3 
 � � & ) 3 ( , + � � * � & � � � & - & ) 5 & � � � + ' ( , * + -

Note: (1) IODA Option Board required.  (2) DIAC Option Board required.

FUNCTION GROUP 0 – MOTOR AND DRIVE PARAMETERS
Function No. Description Range/Code Factory Setting 0   

*
� 3 ( & � � * ( * ) � ) & 
 � & + ' 
 1 . / 6 0000:   . /

0001: �  . /
0002:

� � & ' , 3 % 1 � & ( 2 
 � � + ' ( , * +  0  � 6      0  � * � * ( * ) � 3 	 & � % 3 ( & � � ) ) & + ( 1 � 	 � - 6 � (1) 0  �
*

� * ( * ) 0 
 � & 0000:
/ + 5 & ) ( & ) � � ( 
 . 0 $ � �

0001:
$ � ( & ) + 3 % � 3 + � * * % & �      0  �

*
0 * ) 
 � & � * � & 0000:

� * + - ( 3 + ( 0 * ) 
 � & 1 � 3 ' � , + & ) 
 6
0001: ( 3 ) , 3 2 % & 0 * ) 
 � & 1 . ( � � 6      0  � * � � � / � � & ) 3 ( , * + (2)
0000:

� � � / � � & ) 3 ( , * + � , - 3 2 % & �
0001:

� � � / � � & ) 3 ( , * + � , ( � � ( 3 + � 3 ) � � � � /
0002:

� � � / � � & ) 3 ( , * + � , ( � � & + - , ( , 5 & � � � /      0  � * � * ( * ) � ) & 
 � & + ' 
 1 . / 6 (3), (4)
30 – 240   . �   0   * � * ( * ) � 3 	 & � % 3 ( & ( * % ( 3 � & 1 * � ) , 5 & � � ( � � ( 6 (5)
0 – 100.0 �   (6)

Notes: (1) Factory Setting is the drive rated output current. See Table 3, on page 6. This function is used to enter the Motor Nameplate Rated Current, which
allows proper operation of the I

2
t Motor Overload Protection.   (2) GFCI operation overrides the Switching Frequency set by Function 3.15.  (3) When the drive is

set for 50 Hz motors (Function 0.00 set to “0001”), the Motor Frequency factory setting will automatically reset to 50 Hz.  (4) The Motor Frequency for standard 50
Hz or 60 Hz motors is set by Function 0.00.  For custom motors (e.g., 100 Hz) set Function 0.00 to “0002” and Function 0.05 to the Motor Nameplate Rated
Frequency.  (5) This function is used for motors with non-standard nameplate rated voltage  (e.g., 80 Volts AC).  (6) The factory set output of the drive is 100% of
the AC line input voltage.  In 60 Hz Mode (Function 0.00 set to "0000") the drive output will be 230 Volts, maximum, for 230 Volt motors.  In 50 Hz Mode (Function
0.00 set to "0001") the drive output will be 220 Volts, maximum, for 220 Volt motors.
*Functions which can only be changed while the drive is in the Stop Mode.

FUNCTION GROUP 1 – RUN/STOP MODE
Function No. Description Range/Code Factory Setting� 0   

*
� � + � � ( * � � � * ) � 3 ) � � � & 5 & ) - & � * + ( ) * % 0000:

" & 
 � 3 �
0001:

$ � ( & ) + 3 % � * + ( 3 ' ( - (1)

0002:
� * 	 	 � + , ' 3 ( , * + (2)

    � 0  � * � * ) � 3 ) � � � & 5 & ) - & � * + ( ) * % 0000:
/ + - ( 3 + ( � & 5 & ) - &

0001:
� ( * � � * 	 	 3 + � � � - ( 2 & � , 5 & + � ) , * ) ( * � & 5 & ) - & � * 	 	 3 + �

0002:
� & 5 & ) - & � * 	 	 3 + � � , - 3 2 % & �

0003:
� * ) � 3 ) � � * 	 	 3 + � � , - 3 2 % & �     � 0  �

*
� * ( * ) � , ) & ' ( , * + 0000:

� * ) � 3 ) �
0001:

� & 5 & ) - &     � 0  �
*

� ( 3 ) ( � * 	 	 3 + � 0000:
� ' ' & % & ) 3 ( & - ( * � 3 - ( � & ( � ) & 
 � & + ' 


0001:
� ' ' & % & ) 3 ( & - ( * � * � & ) � ) & 
 � & + ' 
 � , 	 , ( 1 � & & � � + ' ( , * + � 0  � 6     � 0  � * � ( 3 ) ( � * � & 0000:

� � , + � ( 3 ) (
0001:

� ( * � # & � * ) & � & - ( 3 ) (     � 0  � * � � ( * � � 3 + � 3 % � ( 3 ) ( � * � & 0000:
� 3 + � 3 % � ( 3 ) ( � * � &

0001:
� 3 + � 3 % � ( 3 ) ( � , ( � � , � & � 0 � ) * � � � 1 � & ( 2 
 � � + ' ( , * + � 0   6

0002:
� � ( * � ( 3 ) ( � � ( & ) " + � & ) 5 * % ( 3 � & � 3 � % ( � % & 3 ) -

0003:
� � ( * � ( 3 ) ( � % % � 3 � % ( - 1 $ � ' & � ( � � * ) ( � , ) ' � , ( � 3 � % ( 6 (3)

0004:
� � ( * � ( 3 ) ( � % % � 3 � % ( - 1 $ � ' & � ( / � ( 3 + � � � * ) ( � , ) ' � , ( � 3 � % ( - 6     � 0   * � , � & � 0 � ) * � � � 0 , 	 & 1 � & ' * + � - 6

0.0 – 2.0
 0 �� 0  !

*
� � 	 2 & ) * � � & - ( 3 ) ( � ( ( & 	 � ( -

0 – 10
�� 0  � * � ( 3 ) ( � & % 3 
 0 , 	 & 1 � & ' * + � - 6

0 – 240
 � 0  � * � ( * � � * � & 0000:

� & � & + & ) 3 ( & � ( * � � ( * �
0001:

� * 3 - ( � ( * � � ( * �
0002:

� & � & + & ) 3 ( , * + � , ( � / + � & ' ( , * + # ) 3 4 & � ( * � � ( * �1 � & ( 2 
 � � + ' ( , * + - � 0 � � - � 0 � � 6     � 0 �  
*

. * % � , + � 0 * ) 
 � & , + � ( * � � * � & 1 * 6
0 – 10 �� 0 � � / + � & ' ( , * + # ) 3 4 & � ( 3 ) ( � ) & 
 � & + ' 
 1 . / 6
0.00 – 240.0

 0   � 0 � � / + � & ' ( , * + # ) 3 4 & � & 5 & % 1 * 6
0 – 30

 � 0 � � / + � & ' ( , * + # ) 3 4 & 0 , 	 & 1 � & ' * + � - 6
0.0 – 25.5

 0  
Notes: (1) IODA Option Board required.  (2) DIAC Option Board required.  (3) For Auto Start, Function 1.07 must be set to greater than “0” (factory setting
is “2”).  (4) Model KBDA-24D only.
*Functions which can only be changed while the drive is in the Stop Mode.
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FUNCTION GROUP 2 – FREQUENCY CONTROL
Function No. Description Range/Code Factory Setting� 0   

*
� ) & 
 � & + ' 
 � * + ( ) * % 0000:

" & 
 � 3 �
0001:

# � , % ( � / + � * ( & + ( , * 	 & ( & )
0002:

� + 3 % * � � , � + 3 % � (1)

0003:
� + 3 % * � � , � + 3 % � (1)

0004:
� * 	 	 � + , ' 3 ( , * + (2)

0005:
" � � � * � + " - , + � � � / 0 - (1)

    � 0  � * " � " & 
 . � * � + " & 
 � � & ) 3 ( , * + � * � & 0000:
� ) & 
 � & + ' 
 � � 3 + � & � & 
 � , ) & - $ + ( & ) � * 	 	 3 + �

0001: � , ) & ' ( � ) & 
 � & + ' 
 � � 3 + � &
0002:

" & 
 � 3 � � , - 3 2 % &     � 0  �
*

� * � � � * ' 3 % � � & 	 * ( & (3), (4)
0000:

� * � $ + 3 2 % & �
0001:

� * � � , - 3 2 % & �
0002: 

� * � � , - 3 2 % & � � � * ' 3 % � � & 	 * ( & $ + 3 2 % & � (1)

    
Notes: (1) IODA Option Board required.  (2) DIAC Option Board required.  (3) See Function 3.12 (Jog Mode), Function 3.13 (Jog Frequency), and Function 3.14
(Jog Accel/Decel Time).  (4) The Jog function can be reprogrammed for Local/Remote (LCL/REM) Operation.  When in Remote Mode Operation, the “JOG/REM”
LED will flash.
*Functions which can only be changed while the drive is in the Stop Mode.

FUNCTION GROUP 3 – DRIVE OPERATING PARAMETERS
Function No. Description Range/Code Factory Setting� 0   � ( * ) & � � & ( � ) & 
 � & + ' 
 1 . / 6

0.00 – 240.0 � 0   � 0  � � * � & ) � ) & 
 � & + ' 
 � , 	 , ( 1 . / 6
0.00 – 240.0

 0   � 0  � " � � & ) � ) & 
 � & + ' 
 � , 	 , ( 1 . / 6 (1)
0.00 – 240.0   0  . �  0  � 0  � � ' ' & % 0 , 	 & 1 � & ' * + � - 6 (2)
0.1 – 180.0 � 0 �� 0  � � & ' & % 0 , 	 & 1 � & ' * + � - 6 (2)
0.3 – 180.0 � 0 �� 0  � � � � � ) 5 & 0 , 	 & � ' ' & % 1 � & ' * + � - 6 (2)
0.0 – 30.0

 0  � 0   � � � � ) 5 & 0 , 	 & � & ' & % 1 � & ' * + � - 6 (2)
0.0 – 30.0

 0  � 0  !
*

� 4 , � � ) & 
 � & + ' 
 1 . / 6
0.00 – 240.0

 0   � 0  � * � 4 , � � ) & 
 � & + ' 
 # 3 + � � , � ( � 1 ) . / 6
0.00 – 2.00

 0   � 0  � * � * ( * ) � 5 & ) % * 3 � � ) * ( & ' ( , * + 0000:
/ � ( � , ( � � � ) ) & + ( � , 	 , ( $ + 3 2 % & �

0001:
/ � ( � , ( � � � ) ) & + ( � , 	 , ( $ + 3 2 % & �     � 0 �  

*
/ � ( � , ( � � � ) ) & + ( � , 	 , ( 0 ) , � 0 , 	 & 1 � & ' * + � - 6

1.0 – 20.0  0  � 0 � � # * * - ( ( 3 % � & 1 * 6
0.0 – 28.0

! 0  � 0 � �
*

� * � � * � & 0000:
� * 	 & + ( 3 ) 


0001: 
� 3 ( ' � , + �     � 0 � � � * � � ) & 
 � & + ' 
 � & ( 1 . / 6

0.00 – 240.0 � 0   � 0 � � � * � � ' ' & % � � & ' & % 0 , 	 & 1 � & ' * + � - 6
0.3 – 10.0 � 0  � 0 � � * � � , ( ' � , + � � ) & 
 � & + ' 
 1 4 . / 6 0000: �
0001: �  
0002: � �     � 0 �  � % � � ( & ' ( * ) � * 	 � & + - 3 ( , * + 1 * 6
0.0 – 10.0 � 0  

Notes:  (1) When the drive is set for 50 Hz motors (Function 0.00 set to “0001”), the Upper Frequency Limit factory setting will automatically reset to 50 Hz.
(2) Time set for Functions 3.03 and 3.04 must be equal to or greater than the time set for Functions 3.05 and 3.06, respectively.
*Functions which can only be changed while the drive is in the Stop Mode.

FUNCTION GROUP 4 – DIGITAL DISPLAY MODES
Function No. Description Range/Code Factory Setting� 0   � , - � % 3 
 � * � & 0000:

� ) & 
 � & + ' 

0001:

� � � (1)

0002:
� � - ( * 	 " + , ( -     � 0  � � � - ( * 	 " + , ( - 1 � , � + , � , ' 3 + ( � , � , ( - 6

0 – 9999 �   � 0  � � � - ( * 	 " + , ( - � , - � % 3 
 0000:
# � * % & � � 	 2 & ) -

0001:
� + & � & ' , 	 3 % � % 3 ' &

0002:
0 � * � & ' , 	 3 % � % 3 ' & -

0003:
0 � ) & & � & ' , 	 3 % � % 3 ' & -     � 0  � � , - � % 3 
 , + � ( * � � * � & 0000: � , - � % 3 
 - � 3 - ( � � + � & ( ( , + �

0001: � , - � % 3 
 - � � ( * � & � � & + , + ( � & � ( * � � * � &
0002: � , - � % 3 
 - �     &     � 0  � � * ( * ) � � ) ) & + ( � , - � % 3 
 (2), (3) 0000: � , - 3 2 % & �
0001:

$ + 3 2 % & �     � 0  � � * ( * ) ( * % ( 3 � & � , - � % 3 
 (2), (3) 0000: � , - 3 2 % & �
0001:

$ + 3 2 % & �     � 0   # � - ( * % ( 3 � & � , - � % 3 
 (2), (3) 0000: � , - 3 2 % & �
0001:

$ + 3 2 % & �     
Notes: (1) Based on 4-pole motor.  (2) The Display Key is used to toggle between displays.  See Figure 22, on page 17.  (3) If Motor Current Display is enabled,
the display will show “XX.XA”.  If Motor Voltage Display is enabled, the display will show “XXXu”.  If Bus Voltage Display is enabled, the display will show “XXXU”.
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FUNCTION GROUP 5 – ONBOARD MULTI-FUNCTION OUTPUT RELAY OPERATING MODE
Function No. Description Range/Code Factory Setting� 0   � & % 3 
 � � & ) 3 ( , * + � * � & 0000:

� � +
0001: 

� 3 � % ( (1)
0002:

0 3 ) � & ( � ) & 
 � & + ' 
 1 � � + ' ( , * + � 0  � ) � � + ' ( , * + � 0  � 6
0003: 

� ) & 
 � & + ' 
 0 � ) & - � * % � � & 5 & % 1 � � � + ' ( , * + � 0  � - � � + ' ( , * + � 0  � 6 (2)

0004:
� ) & 
 � & + ' 
 0 � ) & - � * % � � & 5 & % 1 � � � + ' ( , * + � 0  � , � � + ' ( , * + � 0  � 6 (3)

0005: 
/ � ( * ) / � ( � 3 � % (

0006:
� * 3 � � * - - 1 � & & � � + ' ( , * + � 0  � 6     � 0  � � ) & 
 � & + ' 
 � & 3 ' � & � 1 . / 6

0.00 – 240.0
 0   � 0  � � ) & 
 � & + ' 
 # 3 + � � , � ( � 1 . / 6

0.00 – 30.00 � 0   � 0  � � * 3 � � * - - 0 � ) & - � * % � (4)1 * � * ( * ) � � ) ) & + ( . - & ( 2 
 � � + ' ( , * +  0  � 6 25 – 90   
Note: (1) The Output Relay contacts will change state due to all Faults and Recovered Faults.  (2) The relay will activate above the setting in Function 5.01 and
deactivate below the setting in Function 5.01 minus the setting in Function 5.02.  (3) The relay will activate below the setting in Function 5.01 and deactivate above
the setting in function 5.01 plus the setting in Function 5.02.  (4) The Load Loss Threshold function is not functional during acceleration/deceleration or Stop Mode.

FUNCTION GROUP 6 – DRIVE STATUS AND RESET
Function No. Description Range/Code Factory Setting 0   

*
� * � ( � 3 ) & ( & ) - , * + + + + + 0  � * � ) , 5 & . * ) - & � * � & ) + + + + 0  �

*
� 3 � % ( � * � � + + + + 0  �

*
� 3 � % ( � * � � + + + + 0  � * � 3 � % ( � * � � + + + + 0  � ** � & - & ( � ) , 5 & ( * � 3 ' ( * ) 
 � & ( ( , + � 1110: �  . / � � & ) 3 ( , * +

1111:   . / � � & ) 3 ( , * +     
*Read only.
**Functions which can only be changed while the drive is in the Stop Mode.

FUNCTION GROUP 7 – MULTI-FUNCTION INPUT TERMINALS (IODA OPTION BOARD REQUIRED)
Function No. Description Range/Code Factory Setting! 0   

*
� � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 % � � � �     ! 0  � * � � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 % � � � �     ! 0  �

*
� � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 % � � � �     ! 0  �

*
� � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 % � � � �     ! 0  � * � � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 % � � � �     ! 0  � * � � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 %  � � �     ! 0   * � � % ( , � � � + ' ( , * + / + � � ( 0 & ) 	 , + 3 % ! � � �

0000: � ) & - & ( � ) & 
 � & + ' 
 � � & ) 3 ( , * + � � �
0001: � ) & - & ( � ) & 
 � & + ' 
 � � & ) 3 ( , * + � � �
0002: � ) & - & ( � ) & 
 � & + ' 
 � � & ) 3 ( , * + � � �
0003:

" � � ) & 
 � & + ' 
 � * 	 	 3 + � 1 � & & � � + ' ( , * + ! 0 � � 6
0004: � * � + � ) & 
 � & + ' 
 � * 	 	 3 + � 1 � & & � � + ' ( , * + ! 0 � � 6
0005:

� ' ' & % � � & ' & % � 1 � & & � � + ' ( , * + ! 0 �  6
0006:

� * ) � 3 ) � � � ( * � � * 	 	 3 + �
0007:

� & 5 & ) - & � � ( * � � * 	 	 3 + �
0008:

$ � ( & ) + 3 % � 3 � % (
0009:

� & - & (
0010:

� 0 � 0 � ( 3 ) ( 1 � � # , ) & * ) � � # , ) & � ( 3 ) ( � � ( * � 6
0011:

� 0 � 0 � ( * � 1 � � # , ) & � ( 3 ) ( � � ( * � 6     ! 0  ! � ) & - & ( � ) & 
 � & + ' 
 � 1 . / 6
0.00 – 240.0 � 0   ! 0  � � ) & - & ( � ) & 
 � & + ' 
 � 1 . / 6
0.00 – 240.0 �  0   ! 0  � � ) & - & ( � ) & 
 � & + ' 
 � 1 . / 6
0.00 – 240.0

�  0   ! 0 �  � ) & - & ( � ) & 
 � & + ' 
 � 1 . / 6
0.00 – 240.0

� � 0   ! 0 � � � ) & - & ( � ) & 
 � & + ' 
 � 1 . / 6
0.00 – 240.0

�  0   ! 0 � � � ) & - & ( � ) & 
 � & + ' 
  1 . / 6
0.00 – 240.0

� � 0   ! 0 � � � ) & - & ( � ) & 
 � & + ' 
 ! 1 . / 6
0.00 – 240.0 �  0   ! 0 � � " � � � * � + � ) & 
 � & + ' 
 � * + ( ) * % � * � & 0000:

� ) & & � � � + + , + � � � �
0001:

/ + ' ) & 	 & + ( 3 % � � 3 + � & 1 � & & � � + ' ( , * + ! 0 � � 6     ! 0 � � / + ' ) & 	 & + ( * � " � � � * � + � ) & 
 � & + ' 
 1 . / 6
0.01 – 30.00 � 0   ! 0 �  � ' ' & % � � & ' & % � 0 , 	 & 1 � & ' * + � - 6
0.3 – 180.0 � 0 �

Note: (1) Each of the 7 Multi-Function Inputs can be programmed for any of the respective function codes ("0000 – 0011).  (2) Preset Frequencies 1 – 7 are
obtained by selecting a specific combination of the 3 Multi-Function Input Terminals.  The specific frequencies are programmed in Functions 7.07 – 7.13.  See
Appendix A1, Figure 26 and Table 13, on page 27.  (3) The rate of change of the “UP” Control for frequency setting, using external contacts, is proportional to the
Accel Time setting (Function 3.03).  The incremental rate of change of the “DOWN” Control for frequency setting, using external contacts, is proportional to the
Decel Time Setting (Function 3.04).
*Functions which can only be changed while the drive is in the Stop Mode.
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FUNCTION GROUP 8 – MULTI-FUNCTION OUTPUT RELAYS AND OUTPUT SIGNAL OPERATION (IODA OPTION BOARD REQUIRED)
Function No. Description Range/Code Factory Setting� 0   

*
� � % ( , � � � + ' ( , * + � � ( � � ( � & % 3 
 � 1 0 & ) 	 - 0 � � - � � 6     � 0  � * � � % ( , � � � + ' ( , * + � � ( � � ( � & % 3 
 � 1 0 & ) 	 - 0 �  - � � 6    �� 0  �

*

� � % ( , � � � + ' ( , * + � � & + � * % % & ' ( * ) � � ( � � ( �1 0 & ) 	 - 0 � � . � � 6    �� 0  �
*

� � % ( , � � � + ' ( , * + � � & + � * % % & ' ( * ) � � ( � � ( �1 0 & ) 	 - 0 � � . � � 6 0000:
� � +

0001:
� 3 � % ( (1)

0002:
0 3 ) � & ( � ) & 
 � & + ' 
 1 � � + ' ( , * + � 0  � ) � � + ' ( , * + � 0  � 6

0003:
� ) & 
 � & + ' 
 0 � ) & - � * % � � & 5 & % 1 � � � + ' ( , * + � 0  � - � � + ' ( , * + � 0  � 6 (2)

0004:
� ) & 
 � & + ' 
 0 � ) & - � * % � � & 5 & % 1 � � � + ' ( , * + � 0  � , � � + ' ( , * + � 0  � 6 (3)

0005:
/ � ( * ) / � ( � 3 � % (

0006:
� * 3 � � * - - 1 � & & � � + ' ( , * + � 0  � 6

0007:
$ � ( & ) + 3 % � 3 � % (

0008:
� * ( * ) � 5 & ) % * 3 � (4)

   �� 0  � � ) & 
 � & + ' 
 � & ( � * , + ( 1 . / 6
0.00 – 240.0

 0   � 0  � � ) & 
 � & + ' 
 # 3 + � � , � ( � 1 ) . / 6
0.00 – 30.00 � 0   � 0   � + 3 % * � � � ( � � ( � � * � &1 0 & ) 	 - 0 � � . �  6 1  - � ( � � 6 0000:

� * ( * ) � ) & 
 � & + ' 

0001:

� & ( � ) & 
 � & + ' 

0002:

� * ( * ) ( * % ( 3 � &
0003:

# � - ( * % ( 3 � &
0004:

� * ( * ) � � ) ) & + (     � 0  ! � + 3 % * � � � ( � � ( � � 3 , + 1 * 6
0 – 200 �   � 0  � � + 3 % * � � � ( � � ( � � * � &1 0 & ) 	 - 0 � ! . � � 6 1 � & & � 0  � 6 0000:

� * ( * ) � ) & 
 � & + ' 

0001:

� & ( � ) & 
 � & + ' 

0002:

� * ( * ) ( * % ( 3 � &
0003:

# � - ( * % ( 3 � &
0004:

� * ( * ) � � ) ) & + (     � 0  � � + 3 % * � � � ( � � ( � 0 
 � & 0000:
 - � ( � �

0001:
 - �  	 � � �

0002: � - �  	 � � �     � 0 �  � + 3 % * � � � ( � � ( � � 3 , + 1 * 6
0 – 200 �   

Notes: (1) The Output Relay contacts will change state due to all Faults and Recovered Faults. (2) The relay will activate above the setting in Function 8.04 and
deactivate below the setting in Function 8.04 minus the setting in Function 8.05.  (3) The relay will activate below the setting in Function 8.04 and deactivate above
the setting in function 8.04 plus the setting in Function 8.05. (4) The Output Relay will change state when the I

2
t or I•t Timer starts.

*Functions which can only be changed while the drive is in the Stop Mode.

FUNCTION GROUP 9 – ANALOG INPUT SIGNAL OPERATION (IODA OPTION BOARD REQUIRED)
Function No. Description Range/Code Factory Setting� 0   � + 3 % * � / + � � ( � � 3 , + 1 * 6

0 – 500 �   � 0  � � + 3 % * � / + � � ( � � % * � & 0000: � * - , ( , 5 &
0001:

� & � 3 ( , 5 &     � 0  � � + 3 % * � / + � � ( � � � � - & (
0 – 100

 � 0  � � + 3 % * � / + � � ( � 0 
 � & 0000:
" + , � , ) & ' ( , * + 3 %

0001:
# , � , ) & ' ( , * + 3 %     � 0  � � + 3 % * � / + � � ( � � & - � * + - & 0 , 	 & 1 	 � & ' 6

2 – 100
�� 0  � � + 3 % * � / + � � ( � � 3 , + 1 * 6

0 – 500 �   � 0   � + 3 % * � / + � � ( � � % * � & 0000: � * - , ( , 5 &
0001:

� & � 3 ( , 5 &     � 0  ! � + 3 % * � / + � � ( � � � � - & (
0 – 100

 � 0  � � + 3 % * � / + � � ( � 0 
 � & 0000:
� + 3 % * � ( * % ( 3 � & (1)

0001: � # � (2)

    � 0  � � + 3 % * � / + � � ( � � & - � * + - & 0 , 	 & 1 	 � & ' 6
2 – 100

�
Notes: (1) Can be used for Current Signal Input, by setting Jumper J1, on the IODA, to the "CUR" position.  (2) 0.15 – 1 kHz (0 – 100% duty cycle).
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FUNCTION GROUP 10 – COMMUNICATION MODE (DIAC OPTION BOARD REQUIRED)
Function No. Description Range/Code Factory Setting�  0   

*
� - - , � + & � � * 	 	 � + , ' 3 ( , * + � ( 3 ( , * + � � 	 2 & )

1 – 247
�  �  0  � � * 	 	 � + , ' 3 ( , * + - # 3 ( ' � � * � 0 , 	 & ) 0000: � , - 3 2 % & �

0001:
$ + 3 2 % & �     �  0  � # 3 ( ' � � * � 0 , 	 & * � ( 1 � & ' * + � - 6

0.50 – 2.00
 0 �  

0 0:
� ( * �

1:
� � +

1 0:
� * ) � 3 ) �

1:
� & 5 & ) - &

2 0:
� � �

1:
� 3 � % ( � & - & (

3 0:
� � � � � � � � � $ � � * 	 	 3 + � � � �

1:
� � � � � � � � � $ � � * 	 	 3 + � � +

4 0:
� � �

1: � ) & - & ( � ) & 
 � & + ' 
 �
5 0:

� � �
1: � ) & - & ( � ) & 
 � & + ' 
 �

6 0:
� � �

1: � ) & - & ( � ) & 
 � & + ' 
 �
7 0:

� � �
1: � ) & - & ( � ) & 
 � & + ' 
 �

8 0:
� � �

1: � ) & - & ( � ) & 
 � & + ' 
 �
9 0:

� � �
1: � ) & - & ( � ) & 
 � & + ' 
  

10 0:
� � �

1: � ) & - & ( � ) & 
 � & + ' 
 !�  0  � � � & ) 3 ( , * + 3 % � * 	 	 3 + �
11 – 15

� & - & ) 5 & � + +
0 0:

� ( * �
1:

� � +
1 0:

� * ) � 3 ) �
1:

� & 5 & ) - &
2 0:

� * ) 	 3 %
1:

� 3 � % (
3 0:

� � � � � � � � � $ � � * 	 	 3 + � � � �
1:

� � � � � � � � � $ � � * 	 	 3 + � � +
4 0:

� � �
1: � ) & - & ( � ) & 
 � & + ' 
 �

5 0:
� � �

1: � ) & - & ( � ) & 
 � & + ' 
 �
6 0:

� � �
1: � ) & - & ( � ) & 
 � & + ' 
 �

7 0:
� � �

1: � ) & - & ( � ) & 
 � & + ' 
 �
8 0:

� � �
1: � ) & - & ( � ) & 
 � & + ' 
 �

9 0:
� � �

1: � ) & - & ( � ) & 
 � & + ' 
  
10 0:

� � �
1: � ) & - & ( � ) & 
 � & + ' 
 !

11 0:
� * � � * 	 & + ( 3 ) 
 � * � &

1:
� * � � 3 ( ' � , + � � * � &

12
� & - & ) 5 & �

13 0:
� * ' 3 %

1:
� & 	 * ( &�  0  � � ) , 5 & � ( 3 ( � -

14, 15
� & - & ) 5 & � + +

00
� * ) 	 3 % � � & ) 3 ( , * +

01
� � * ) ( � , ) ' � , ( 0 ) , �

02
� � ) ) & + ( � , 	 , (

03
� � ) ) & + ( � , 	 , ( 0 ) , �

04
" + � & ) 5 * % ( 3 � & 0 ) , �

05
� & ' * 5 & ) & � " + � & ) 5 * % ( 3 � & 0 ) , �

06
� 5 & ) 5 * % ( 3 � & 0 ) , �

07
� & ' * 5 & ) & � � 5 & ) 5 * % ( 3 � & 0 ) , �

08
� ( * � � * � &

09
� % 3 - � $ ) ) * )

10
$ � ( & ) + 3 % � 3 � % ( 0 ) , � 1 / � � � 6

11
/ � � � $ ) ) * )�  0  � � ) , 5 & � ( 3 ( � - � & - ' ) , � ( , * +

12 � � 3 - & � * - - 0 ) , � + +
   �  0    ** � * 	 	 � + , ' 3 ( , * + - $ ) ) * ) � * � + ( + + + +�  0  !

 **
� * ( * ) ( * % ( 3 � & + + + +�  0  �  ** � * ( * ) � � ) ) & + ( + + + +�  0  �  ** # � - ( * % ( 3 � & + + + +�  0 �  

 **
� * ( * ) � ) & 
 � & + ' 
 + + + +

*Functions which can only be changed while the drive is in the Stop Mode.
**Read only.

FUNCTION GROUP 11 – RESERVED FUNCTIONS
Function No. Description Range/Code Factory Setting� � 0   � � ) ) & + ( � , 	 , ( � � % ( , � % , & ) 1 * 6  - �   �  �� � 0  � - � � 0  � � & - & ) 5 & � + + + +
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11111111 DIAGNOSDIAGNOSDIAGNOSDIAGNOSTIC LEDsTIC LEDsTIC LEDsTIC LEDs3 2 � � 
 � 5 � � � � � 	 � � 
 / � � 	 � � 
 % ! + 
 � � � 
 � 5 � � � � � � � � 	 � � � � � � � 2 � � 
 � 5 � � 
 
 � 	 � � 
 	 � � � � � 
 	 � � � � � � � � ' 1 ? , 4 ; � , % " % : 0 ! � , � 3 - 4 , 7 � + , 0 ! & ,- % , ( - ; : 0 ! � . � � � � 3 	 6 � � � , � � 
 	 � � 
 � 
 � � � � � � � � � 2 � % ! + 
 �
  WARNING!  Do not depend on the LEDs or the 4-Digit Display to no longer be illuminated as a guaranteed power off

condition.  Be sure the main power switch or circuit breaker is in the “OFF” position before servicing the drive.

TABLE 9
LED DESCRIPTIONS

LED Description� � � � � � � 	 � � 
 > 2 � � ( � � � 
 
 � � � � � � � � 7 � 	 
 2 � 
 > 2 � � � 2 � � 
 � 5 � � 
 
 � � � � 
 0 � � � � � � � � � 	 � - � � 
 	 � � � � �� � � � � � � 	 � � 
 > 2 � � � 2 � � 
 � 5 � � 
 � � - 5 � 
 � � 	 � �� � � � � � � 	 � � 
 > 2 � � � 2 � � 
 � 5 � � 
 � � � 2 � 7 � 
 > 	 
 � + � 
 � � � � � � �� � � � � � � 	 � � 
 > 2 � � � 2 � � 
 � 5 � � 
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  WARNING!  Do not depend on the LEDs or the 4-Digit Display to no longer be illuminated as a guaranteed power off condition.

Be sure the main power switch or circuit breaker is in the “OFF” position before servicing the drive.

TABLE 10
IODA LED STATUS INDICATORS

Condition Red STATUS LEDA � 
 � 	 � - � � 
 	 � � � � A � � � � � � � � � 	 � � �" � � � � � � � 	 � � � � ! 
 
 � 
 1 7 � 	 
 2 � 
 � � � � � � � - � 	 � � � � � � � � � - � �" � 
 
 � � � � � � 
 � � 3 
 � � 2 � � � � � � � 	 � � �
Notes: 1. When a Communication Error occurs, the drive's 4-Digit Display will show "Err4".
2. When a Current Source Trip occurs, the drive's 4-Digit Display will show "CS-t".

FIGURE 24
 IODA LAYOUT (ALL MODELS)*

*The IODA kit contains 2 mounting bases.  Use the small base for Model KBDA-24D and the large base for Models KBDA-27D, 29, 45, 48.
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FIGURE 25
IODA TERMINAL BLOCK TB1 LAYOUT

Common Terminals 8, 12, 14, 16, 18, 20, and 22 are all internally connected and are shown shaded.

TABLE 11
IODA TERMINAL BLOCK TB1

WIRE AND TIGHTENING TORQUE SPECIFICATIONS
Maximum Wire Size (Cu) Recommended Tightening Torque

AWG mm
2

in-lbs kg-cm�  � 0 �  !
TABLE 12

IODA FUNCTIONS AND FEATURES

Terminal Assignment

Multi-Function Input Terminal Codes

Multi-Function
Input Terminals

1

(Digital Inputs) Power Supplies
2

Multi-Function
  Outputs

2
Analog Outputs

2
Analog Inputs

2
Relay Outputs

3

0000: � ) & - & ( � ) & 
 � & + ' 
 � � & ) 3 ( , * + 1
0001: � ) & - & ( � ) & 
 � & + ' 
 � � & ) 3 ( , * + 1
0002: � ) & - & ( � ) & 
 � & + ' 
 � � & ) 3 ( , * + 1
0003:

" � � ) & 
 � & + ' 
 � * 	 	 3 + � 1 � & & ! 0 � � 6
0004: � * � + � ) & 
 � & + ' 
 � * 	 	 3 + � 1 � & & ! 0 � � 6
0005:

� ' ' & % � � & ' & % � 1 � & & ! 0 �  6
0006:

� * ) � 3 ) � � � ( * � � * 	 	 3 + �
0007:

� & 5 & ) - & � � ( * � � * 	 	 3 + �
0008:

$ � ( & ) + 3 % � 3 � % (
0009:

� & - & (
0010:

� 0 � 0 � ( * � 1 � � # , ) & * ) � � # , ) & � ( * � � � ( * � 6
0011:

� 0 � 0 � ( * � 1 � � # , ) & � ( 3 ) ( � � ( * � 6
� - ! � 1� 1�  1 � * 	 	 * +, � ( * % ( -� � ( * % ( - � � 1� � 1� � 1� � 1 � � & + � * % % & ' ( * ) �� * 	 	 * +� � & + � * % % & ' ( * ) �� * 	 	 * + � � 1�  1� ! 1� � 1 � + 3 % * � � � ( �� * 	 	 * +� + 3 % * � � � ( �� * 	 	 * + � � 1�  1� � 1� � 1 � + 3 % * � / + �� * 	 	 * +� + 3 % * � / + �� * 	 	 * + � � 1� � 1� � 1�  1� ! 1� � 1 � � � � 0 � 0� � � � * 	 	 * +� � � � 0 � 0� � � � 0 � 0� � � � * 	 	 * +� � � � 0 � 0

Notes: 1. Multi-Function Input Terminals "1" – "7" can be programmed for: 7 Preset Frequencies*, Up or Down Frequency Command, Accel/Decel 2,
Forward/Stop, Reverse/Stop, Coast-to-Stop, Reset, and 3-Wire Start/Stop.  2. Common Terminals 8, 12, 14, 16, 18, 20, and 22 are all internally wired together and
can be used with any of the Multi-Function Input Terminals "1" – "7".  3. RY1 Common (Terminal 24) is the contact common only for Relay 1.  RY2 Common
(Terminal 27) is the contact common only for Relay 2.
*The 7 Preset Frequencies are obtained using a combination of Terminals 1, 2, 1+2, 3, 1+3, 2+3, 1+2+3.
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FIGURE 26

PRESET FREQUENCY SELECTION SWITCH OR CONTACT CONNECTIONS AND FUNCTION SETTINGS
Function Settings

Function Code
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*If using 4 – 20 mA DC signal input, the offset setting in Function 9.07 must be increased
from "0%" (factory setting) to "20%".  Set Jumper J1 to the "CUR" position.
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Note: If the drive "stops", due to an External Fault Trip ("EF–t"), which indicates that a Multi-Function Input Terminal (Functions 7.00 – 7.06
set to "0008") has closed, the Multi-Function Output Relay Contacts will change state (when Function 8.00 or 8.01 is set to "0007").
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