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Programming
This Manual contains descriptions of all user accessible parameters contained in the Drive.  
Parameters are listed in alpha-numerical order. Parameter number and name, along with a 
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IMPORTANT
Some parameters are unaffected by either the 2-Wire or 3-Wire initialization.  The following parameters  

will not be reset when parameter A1-03=2220 or 3330:
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FWD Run/Stop

REV Run/Stop

 2-wire control 
2-wire control

Stop

switch

(NC contact)

Operation

switch

(NO contact)

3-wire control

SN

S3 or S5

S2

S1
Run command

(run on momentary close)

Stop command

(stop on momentary open)

Forward/reverse command

(multi-function input)

Sequence input common
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IMPORTANT
If a Run command is input to the Drive but no corresponding speed command is input, the Run indicator on 

the digital operator will turn on and the STOP indicator on the digital operator will blink.

IMPORTANT If b1-01= ”3: Option PCB” but a ´ µ ¶ · µ ¸ ¹ º »  card is not installed in 2CN, an OPE05 Operator Programming 

Error will be displayed on the digital operator and the Drive will not run.
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 � � � � � � � � �  � � �  � � � �  + � � �  � � � � � � � � � 	 	 � � � � � � � � � � � � � �  � � � � � � � � � 
 � � � �@ � � 
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  �  � � � � � � B � � �  	 � � 
 � � � � � 	 � �  � � � �  �  � � � � �  � � � � � �  �  � � � � � � � � �  � 
 � �  � � � �  � � � � � �� �  � � � � � 	 � �  � � � �  � � � � � �  � � � � � � � � � � � � � � � � �

Fig. 5  Coast to Stop

IMPORTANT
After a stop is initiated, a subsequent Run commands input before the Minimum Baseblock Time (L2-03) 

has expired, will be ignored.
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° ¬   ³ � � ë � � ì � � ¦ ¬ � �  � � �  % � � 
 � � � � � � � � �  � � �  � � � �  + � � �  � � � � . � �  � � � 
 3 @ � � � � � 	 	 � � � � � � � � � B 	 � � � �  ) � � � � � �. � �  � � � 
 3 � � �  @ * > < 1 D B � " � 
  � �  ) � � � � � � . � �  � � � 
 3 � � �  � � �  � � � �  � � � �  + � � �  � � � � � � -  
 � + / 
 � � �  � � � � � � � �  � � � � �� � � � � � � � � � � � 
 3 � �  � � � � � � � � 	 � � � �  � � � � � � � � � � �  � � � � �  �  � � 
  � � � 
 � � � � �  � � � / � � � � � � � � � � � � �  �  �  � � 	 + /( � -  
 � � � � 
 � � �  � � � � �  � � � � � � � �  �  � � > < 1 > @ 0 1 Å +  	 � � � � B � � �  + / ( � -  
 � � � � � � � 3  � � �  � � �  �  � � � �  � � � � �  �  � � � � �  � �� > < 1 A � � � � �  � � � � � � 	 �  � �  � 
 � � � � �  � � �  � �  % � � 
 � � � � � � � � �  � � �  � �

Fig. 6  DC Injection Braking to Stop
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Fig. 7  Coast to Stop with Timer

IMPORTANT
If an overcurrent (OC) fault occurs during DCInj to Stop, lengthen the Minimum Baseblock Time (L2-03) 

until the fault no longer occurs.
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b1-04  Reverse Operation

ó ô õ ö ô ÷ ø ù ú ú û ü ý ù þ ü ô ÿ ö õ ø � ø õ ö ø ÷ ô þ ô õ õ ô þ ù þ ü ô ÿ ü ö ÿ ô þ ù ú ú û ü ý ù � û ø ù ÿ � ÷ ù � ø � ø ÿ ý ù � ö ø ú õ ô � û ø ÷ ö � ø � � � � ù ü õ 	 ù ÿ � û ü ÿ � � ÿ ü þ ö �ú � ÷ ú ö � ø þ ý � 
 � � ø þ þ ü ÿ � ú ù õ ù ÷ ø þ ø õ � �  � � þ ô � ô õ � � ü û û ý ù � ö ø þ 	 ø � õ ü � ø þ ô ü � ÿ ô õ ø ù ÿ � ü ÿ ú � þ ö � ô õ õ ø � ø õ ö ø ô ú ø õ ù þ ü ô ÿ � � ø þ þ ü ÿ �ú ù õ ù ÷ ø þ ø õ � �  � � þ ô ø ü þ 	 ø õ � ô õ � � ü û û ý 	 ù ÿ � ø þ 	 ø ÷ ô þ ô õ ö 	 ù � þ õ ô þ ù þ ü ô ÿ � 	 ø ÿ ù ó ô õ � ù õ � � � ÿ ý ô ÷ ÷ ù ÿ � ü ö � ü � ø ÿ � � ø � ý 	 ù ÿ � ü ÿ �þ 	 ø ô õ � ø õ ô � þ 	 ø ô � þ ú � þ ú 	 ù ö ü ÿ � �� 	 ø � ù ý þ ô õ � � ø � ù � û þ ö ø þ þ ü ÿ � ô � ú ù õ ù ÷ ø þ ø õ � �  � � ü ö � � � � ü ö ù � û ø � � � � 	 ø ÿ � �  � � � � � � � ü ö ù � û ø � � � õ ø � ø õ ö ø ô ú ø õ ù þ ü ô ÿ ü ö ú õ ô 	 ü � ü þ ø �ù ÿ � ÿ ô ø � ý 	 ù ÿ � ü ÿ � ô � ô � þ ú � þ ú 	 ù ö ü ÿ � ô ý ý � õ ö �� õ ü � ø � ø õ ÷ ü ÿ ù û � � ü ö ù � ø � ü ý ù þ ø � ü ÿ ú � þ � ô õ � � ø � ø õ ö ø � � ÿ � � þ ô ú � �
b1-07  Local/Remote Run Selection

� 	 ø ÿ þ 	 ø � õ ü � ø ü ö ö � ü þ ý 	 ø � � ø þ � ø ø ÿ þ 	 ø � ô ý ù û ÷ ô � ø � þ 	 ø � ü � ü þ ù û ô ú ø õ ù þ ô õ 
 þ ô þ 	 ø � ø ÷ ô þ ø ÷ ô � ø � � ø þ ø õ ÷ ü ÿ ø � � � � �  � � ù ÿ � � � � � 
 � þ 	 ø õ ø ü ö þ 	 ø ú ô ö ö ü � ü û ü þ � þ 	 ù þ ù � � ÿ ý ô ÷ ÷ ù ÿ � ü ö ù û õ ø ù � � ú õ ø ö ø ÿ þ � ü � ø � ù ý ô ÿ þ ù ý þ ý û ô ö � õ ø � ø þ � ø ø ÿ � � ù ÿ � � � � 	 ø ÿ � �  � � � � � �� ø õ ÷ ü ÿ ù û ö � 
 �  ù õ ù ÷ ø þ ø õ � �  � ! � ø þ ø õ ÷ ü ÿ ø ö � 	 ø þ 	 ø õ þ 	 ø � õ ü � ø � ü û û �" � ÿ ô õ ø þ 	 ø ø � þ ø õ ÿ ù û � � ÿ ý ô ÷ ÷ ù ÿ � � ÿ þ ü û ü þ ü ö õ ø ÷ ô � ø � ù ÿ � õ ø  ü ÿ ö þ ù þ ø � � � �  � ! � � � � # � ý û ø $ � þ ø õ ÿ � � ÿ � 
% �& ý ý ø ú þ þ 	 ø ù û õ ø ù � � ú õ ø ö ø ÿ þ � � ÿ ý ô ÷ ÷ ù ÿ � ù ÿ � ü ÷ ÷ ø � ü ù þ ø û � � ø � ü ÿ ù ý ý ø û ø õ ù þ ü ô ÿ þ ô þ 	 ø ý ô ÷ ÷ ù ÿ � ø � ö ú ø ø �� � �  � ! � � � � & ý ý ø ú þ $ � þ õ ÿ � � ÿ � 
 �
b1-08  Run Command Selection During Programming

& ö ù ö ù � ø þ � ú õ ø ý ù � þ ü ô ÿ � þ 	 ø � õ ü � ø � ü û û ÿ ô þ ÿ ô õ ÷ ù û û � õ ø ö ú ô ÿ � þ ô ù � � ÿ ü ÿ ú � þ � 	 ø ÿ þ 	 ø � ü � ü þ ù û ô ú ø õ ù þ ô õ ü ö � ø ü ÿ � � ö ø � þ ô ù � ' � ö þú ù õ ù ÷ ø þ ø õ ö � " � ü þ ü ö ÿ ø ý ø ö ö ù õ � þ 	 ù þ ø � þ ø õ ÿ ù û � � ÿ ý ô ÷ ÷ ù ÿ � ö � ø õ ø ý ô � ÿ ü ( ø � ø � ø ÿ � 	 ü û ø þ 	 ø � õ ü � ø ü ö � ø ü ÿ � ú õ ô � õ ù ÷ ÷ ø � � ö ø þ� �  � ) � � � � $ ÿ ù � û ø � � �

Setting DescriptionR � _ � _ g Y _ T U ] * W _ �[ � _ � _ g Y _ a X Y ] * W _ � e t u v w x y z { | t u } ~ w i` T + d Z ] U V _ s Z ] Y _j T + d Z V s Z Y � � _ � a Y * W

Setting DescriptionR � � d W _ T + c _ g U � b U e t u v w x y z { | t u } ~ w i[ � d d _ ^ c T + c g U � b U

IMPORTANT

When switching from Local mode to Remote mode when b1-07=“1: Accept Extrn Run” the Drive may start 

unexpectedly if the Run command is already applied. Be sure all personnel are clear of rotating machinery 

and electrical connections prior to switching between Local mode and Remote mode.

Setting DescriptionR a X Y ] * W _ � e t u v w x y z { | t u } ~ w i[ T U ] * W _ �
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b1-11  Drive Delay Time Setting� ø þ þ ü ÿ � � ù ÿ � ø � � þ ô , � � � ø ý ô ÿ � öó ù ý þ ô õ � � ø � ù � û þ � � � ø ý ô ÿ � ö" � ù þ ü ÷ ø ü ö ö ø þ ü ÿ þ ô ú ù õ ù ÷ ø þ ø õ � �  � � � þ 	 ø � õ ü � ø � ü û û � ø û ù � ø � ø ý � þ ü ÿ � ù ÿ � õ � ÿ ý ô ÷ ÷ ù ÿ � � ÿ þ ü û þ 	 ø � �  � � þ ü ÷ ø 	 ù ö ø � ú ü õ ø � �� � õ ü ÿ � � õ ü � ø � ø û ù � þ ü ÷ ø ø � ø ý � þ ü ô ÿ � þ 	 ø � ü � ü þ ù û ô ú ø õ ù þ ô õ � ü û û � ü ö ú û ù � �
- ô þ 	 þ 	 ø & � & � . ù ÿ � � � ÿ ü ÿ � ü ý ù þ ô õ ö � ü û û � û ü ÿ / � 	 ü û ø þ 	 ø � õ ü � ø � ù ü þ ö þ ô ø � ø ý � þ ø þ 	 ø � � ÿ ý ô ÷ ÷ ù ÿ � �

b2 DC Braking� 	 ø � # - õ ù / ü ÿ � 0 õ ô � ú ý ô ÿ þ ù ü ÿ ö ú ù õ ù ÷ ø þ ø õ ö ù ö ö ô ý ü ù þ ø � � ü þ 	 þ 	 ø � # ü ÿ ' ø ý þ ü ô ÿ � õ ù / ü ÿ � � ø ù þ � õ ø �  ù õ ù ÷ ø þ ø õ ö ü ÿ � ô û � ü ÿ � þ 	 ø ö þ ù õ þ ü ÿ �� õ ø 1 � ø ÿ ý � � ý � õ õ ø ÿ þ û ø � ø û � � õ ù / ü ÿ � þ ü ÷ ø � ù ÿ � ÷ ô þ ô õ ú õ ø 	 ø ù þ ý � õ õ ø ÿ þ û ø � ø û ù õ ø û ô ý ù þ ø � 	 ø õ ø
.

b2-01  DC Injection Braking Start Frequency� ø þ þ ü ÿ � � ù ÿ � ø � � � � þ ô � � � � 2 (ó ù ý þ ô õ � � ø � ù � û þ � � � 3 2 ( ù õ ù ÷ ø þ ø õ � �  � � ö ø þ ö þ 	 ø ô � þ ú � þ � õ ø 1 � ø ÿ ý � � 	 ø õ ø þ 	 ø � õ ü � ø � ø � ü ÿ ö � # " ÿ ' ø ý þ ü ô ÿ � � õ ü ÿ � � ù ÷ ú þ ô ö þ ô ú � ü ÿ ô õ � ø õ þ ô û ô ý / þ 	 ø õ ô þ ô õ ô �þ 	 ø ÷ ô þ ô õ ù ÿ � ø ö þ ù � û ü ö 	 ø � þ 	 ø ø ÿ � ú ô ü ÿ þ ô � þ 	 ø õ ù ÷ ú � " � � �  � � 4 $ �  � 5 � . ü ÿ ü ÷ � ÷ ó õ ø 1 � ø ÿ ý � 
 � þ 	 ø ÿ � # " ÿ ' ø ý þ ü ô ÿ � ø � ü ÿ ö ù þ $ �  � 5 � ù õ ù ÷ ø þ ø õ � �  � � ù û ö ô � ø þ ø õ ÷ ü ÿ ø ö þ 	 ø ô � þ ú � þ � õ ø 1 � ø ÿ ý � þ 	 ù þ þ 	 ø � õ ü � ø ÷ � ö þ � ø ù þ ô õ � ø û ô � � ø � ô õ ø ù 6 ø õ ô � ú ø ø � ý ô ÿ � ü þ ü ô ÿ ü öý ô ÿ ö ü � ø õ ø � þ õ � ø � � 	 ü ö ù � � ø ý þ ö ù ÿ � � ü � ü þ ù û ô � þ ú � þ ý ô ÿ � ü � � õ ø � ù ö ù 6 ø õ ô � ú ø ø � ö ü � ÿ ù û � 2 �  � � � � � � 6 ø õ ô � ú ø ø � � 
 �

 

DDLY 

Waiting to RUN 
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Fig. 8  DC Injection Braking During Stopping            

b2-02  DC Injection Braking Current7 8 9 9 : ; < = > ; < 8 ? @ 9 A B @ @ CD > E 9 A F G H 8 I > J K 9 ? L @ CM N 8 K 8 O 8 K A I H P Q ; R 8 E 9 : A ; S F > T : ; < P J F F 8 ; 9 > I I 8 E 9 U 9 N 8 U 9 F 8 ; < 9 N A I 9 N 8 V > < ; 8 9 : E I : 8 K W > 9 9 8 V X 9 : ; < 9 A K A E T 9 N 8 V A 9 A F U N > I 9 Y Q ; E F 8 > U : ; <9 N 8 K 8 O 8 K A I E J F F 8 ; 9 Z : K K : ; E F 8 > U 8 9 N 8 > V A J ; 9 A I N 8 > 9 < 8 ; 8 F > 9 8 W [ G 9 N 8 V A 9 A F Z : ; W : ; < U > ; W U N A J K W A ; K G [ 8 : ; E F 8 > U 8 W 9 A 9 N 8 K 8 O 8 K; 8 E 8 U U > F G 9 A N A K W 9 N 8 V A 9 A F U N > I 9 Y H P Q ; R 8 E 9 : A ; E J F F 8 ; 9 : U U 8 9 : ; X 8 F E 8 ; 9 > < 8 A I H F : O 8 F > 9 8 W A J 9 X J 9 E J F F 8 ; 9 Y H F : O 8 F > 9 8 W A J 9 X J 9E J F F 8 ; 9 : U U 9 > 9 8 W A ; 9 N 8 H F : O 8 ; > V 8 X K > 9 8 Y
b2-03  DC Injection Braking Time at Start

      b2-04  DC Injection Braking Time at Stop7 8 9 9 : ; < = > ; < 8 ? @ Y @ @ 9 A B @ Y @ @ 7 8 E A ; W UD > E 9 A F G H 8 I > J K 9 ? @ Y @ @ 7 8 E A ; W UM N 8 H F : O 8 E > ; [ 8 X F A < F > V V 8 W 9 A > J 9 A V > 9 : E > K K G H P Q ; R 8 E 9 I A F > X F 8 W 8 9 8 F V : ; 8 W > V A J ; 9 A I 9 : V 8 X F : A F 9 A > E E 8 K 8 F > 9 : ; < 9 A U X 8 8 W\ [ ] ^ @ _ ` > ; W a A F > 9 9 N 8 8 ; W A I > = > V X 9 A U 9 A X \ [ ] ^ @ b ` Y c > F > V 8 9 8 F [ ] ^ @ _ E > ; [ 8 J U 8 W 9 A U 9 A X > F A 9 > 9 : ; < V A 9 A F X F : A F 9 A > 9 9 8 V X 9 : ; <> E E 8 K 8 F > 9 : A ; \ : Y 8 Y > Z : ; W V : K K : ; < I > ; ` Y Q I H P Q ; R 8 E 9 : A ; [ F > T : ; < > 9 U 9 > F 9 A F 7 X 8 8 W 7 8 > F E N : U ; A 9 8 ; > [ K 8 W d > 9 9 8 V X 9 : ; < 9 A W F : O 8 > U X : ; ; : ; <V A 9 A F V > G E > J U 8 ; J : U > ; E 8 9 F : X X : ; < Yc > F > V 8 9 8 F [ ] ^ @ b E > ; [ 8 J U 8 W 9 A F 8 U : U 9 > ; G F 8 U : W J > K V A 9 : A ; A I 9 N 8 K A > W > I 9 8 F 9 N 8 W 8 E 8 K 8 F > 9 : A ; N > U I : ; : U N 8 W Y
Fig. 9  DC Injection Braking During Starting and Stopping                        c > F > V 8 9 8 F [ ] ^ @ b > K U A U 8 F O 8 U 9 N 8 I J ; E 9 : A ; A I > I I 8 E 9 : ; < 9 N 8 K 8 ; < 9 N A I 9 : V 8 H P Q ; R 8 E 9 : A ; 9 A U 9 A X \ [ B ^ @ _ e f ] ? H P Q ; R 8 E 9 : A ; 9 A 7 9 A X g `Z : K K A E E J F Y

Output Frequency 
t 

b2-01 

DC injection h h
b2-04

ime

Output Frequency 
DC injection 

b2-03 b2-04 



Programming  12

b2-09  Motor Pre-Heat Current7 8 9 9 : ; < = > ; < 8 ? @ 9 A B @ @ CD > E 9 A F G H 8 I > J K 9 ? @ Ci H P E J F F 8 ; 9 E > ; [ 8 E : F E J K > 9 8 W Z : 9 N : ; 9 N 8 V A 9 A F Z : ; W : ; < U Z N : K 8 9 N 8 V A 9 A F : U U 9 A X X 8 W Y M N 8 E J F F 8 ; 9 Z : K K X F A W J E 8 N 8 > 9 Z : 9 N : ; 9 N 8V A 9 A F > ; W X F 8 O 8 ; 9 E A ; W 8 ; U > 9 : A ; Y c > F > V 8 9 8 F [ ] ^ @ j W 8 9 8 F V : ; 8 U 9 N 8 X 8 F E 8 ; 9 > < 8 A I H F : O 8 F > 9 8 W A J 9 X J 9 E J F F 8 ; 9 9 N > 9 Z : K K [ 8 J U 8 W I A F9 N 8 V A 9 A F X F 8 ^ N 8 > 9 I J ; E 9 : A ; Y M N : U I J ; E 9 : A ; E > ; [ 8 J U 8 I J K : ; > X X K : E > 9 : A ; U Z N 8 F 8 9 N 8 V A 9 A F U : 9 U I A F 8 k 9 8 ; W 8 W X 8 F : A W U A I 9 : V 8 : ;N J V : W E A ; W : 9 : A ; U Y l A 9 A F X F 8 ^ N 8 > 9 : ; < E > ; A ; K G [ 8 : ; : 9 : > 9 8 W [ G E K A U : ; < > W : < : 9 > K : ; X J 9 X F A < F > V V 8 W > U > l A 9 A F c F 8 ^ N 8 > 9Q ; X J 9
(m B ^ @ k e n @ ` Y P N 8 E T Z : 9 N 9 N 8 V A 9 A F V > ; J I > E 9 J F 8 F 9 A W 8 9 8 F V : ; 8 9 N 8 V > k : V J V > E E 8 X 9 > [ K 8 E J F F 8 ; 9 K 8 O 8 K 9 N 8 V A 9 A F E > ;Z : 9 N U 9 > ; W Z N 8 ; U 9 A X X 8 W Y S 8 U J F 8 ; A 9 9 A 8 k E 8 8 W 9 N 8 V A 9 A F V > ; J I > E 9 J F 8 F U F 8 E A V V 8 ; W 8 W K 8 O 8 K Y

b3 Speed SearchM N 8 7 X 8 8 W 7 8 > F E N I J ; E 9 : A ; > K K A Z U 9 N 8 H F : O 8 9 A W 8 9 8 F V : ; 8 9 N 8 U X 8 8 W A I > V A 9 A F U N > I 9 9 N > 9 : U [ 8 : ; < W F : O 8 ; [ G F A 9 > 9 : A ; > K : ; 8 F 9 : > Y7 X 8 8 W 7 8 > F E N Z : K K > K K A Z 9 N 8 H F : O 8 9 A W 8 9 8 F V : ; 8 9 N 8 U X 8 8 W A I 9 N 8 > K F 8 > W G F A 9 > 9 : ; < V A 9 A F > ; W [ 8 < : ; 9 A F > V X 9 N 8 V A 9 A F 9 A > U 8 9U X 8 8 W Z : 9 N A J 9 I : F U 9 N > O : ; < 9 A [ F : ; < : 9 9 A > E A V X K 8 9 8 U 9 A X Y o N 8 ; > V A V 8 ; 9 > F G K A U U A I U J X X K G X A Z 8 F : U 8 k X 8 F : 8 ; E 8 W d 9 N 8 H F : O 8A J 9 X J 9 : U 9 J F ; 8 W A I I Y M N : U F 8 U J K 9 U : ; > E A > U 9 : ; < V A 9 A F Y o N 8 ; X A Z 8 F F 8 9 J F ; U d 9 N 8 H F : O 8 E > ; W 8 9 8 F V : ; 8 9 N 8 U X 8 8 W A I 9 N 8 E A > U 9 : ; <V A 9 A F > ; W U 9 > F 9 Z : 9 N A J 9 F 8 p J : F : ; < : 9 9 A [ 8 [ F A J < N 9 9 A V : ; : V J V U X 8 8 W Y 7 X 8 8 W 7 8 > F E N E > ; [ 8 X F A < F > V V 8 W 9 A > K Z > G U [ 8 > E 9 : O 8 [ GU 8 9 9 : ; < [ _ ^ @ B A F : 9 E > ; [ 8 E A V V > ; W 8 W [ G F 8 V A 9 8 E A ; 9 > E 9 E K A U J F 8 [ G U 8 9 9 : ; < > W : < : 9 > K : ; X J 9 YM N 8 F 8 > F 8 9 Z A I A F V U A I 7 X 8 8 W 7 8 > F E N : ; 9 N 8 H F : O 8 d 9 N 8 U X 8 8 W 8 U 9 : V > 9 : A ; V 8 9 N A W > ; W 9 N 8 E J F F 8 ; 9 W 8 9 8 E 9 : A ; V 8 9 N A W Y
c > F > V 8 9 8 F U q ] ^ @ _ > ; W q ] ^ @ b > K U A > I I 8 E 9 9 N 8 E J F F 8 ; 9 W 8 9 8 E 9 : A ; V 8 9 N A W A I 7 X 8 8 W 7 8 > F E N A X 8 F > 9 : A ; Y

b3-01  Speed Search SelectionM N : U X > F > V 8 9 8 F : U 8 I I 8 E 9 : O 8 A ; K G Z N 8 ; 9 N 8 H F : O 8 : U < : O 8 ; > ; 8 Z f = r s g E A V V > ; W Y
ì ¦ � � § t ¥ � ¢ © � � ¢ � � ¬ u � � � � § v ª ¼ ± ¿ Æ w ¿ � ¡ Æ x M N 8 U X 8 8 W 8 U 9 : V > 9 : A ; V 8 9 N A W Z : K K E > K E J K > 9 8 9 N 8 U X 8 8 W J U : ; < V 8 > U J F 8 V 8 ; 9 U A IF 8 U : W J > K V A 9 A F I : 8 K W U Y M N 8 U X 8 8 W 8 U 9 : V > 9 : A ; O 8 F U : A ; : U [ : ^ W : F 8 E 9 : A ; > K > ; W Z : K K W 8 9 8 F V : ; 8 [ A 9 N 9 N 8 V A 9 A F U X 8 8 W > ; W W : F 8 E 9 : A ; Y M A8 ; > [ K 8 U X 8 8 W 8 U 9 : V > 9 : A ; 7 X 8 8 W 7 8 > F E N > 9 U 9 > F 9 d U 8 9 [ _ ^ @ B e f B ? 7 X W U F E N D y ; > [ K 8 g YY

IMPORTANT

When setting the Drive for remote Speed Search input, via a contact closure, the method of Speed Search 

is determined by the setting of b3-01.  If b3-01= ”0: SpdsrchF Disable” then the remote input will initiate 

speed estimation method, and if b3-01= ”2: SpdsrchI Disable”, then the remote input will start the current 

detection method. 

Setting Descriptionz { | } ~ � � � � � � ~ � � � �� { | } ~ � � � � � � � � � �� { | } ~ � � � � � � ~ � � � � � � � � � � � � � � � � � � � �� { | } ~ � � � � � � � � � �
IMPORTANT

If the speed estimation method of Speed Search is to be used, then Auto-tuning must be performed prior to 

using Speed Search.  If the length of cable between the Drive and motor is ever changed after Auto-tuning 

then Auto-tuning should be performed again.
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Fig. 10  Speed Search (Estimated Speed Method) after momentary power loss where the power loss                                            

time is less than the minimum baseblock time                                              

Fig. 11  Speed Search (Estimated Speed Method) after momentary power loss where the power loss                                            

time exceeds the minimum baseblock time                                              ³ � ¡ ¡ � � �   � � � ¨ � ¢ � � u � � � � § v ª ¼ ± ¿ Æ w ° � ¡ ¼ x ¬ M N 8 E J F F 8 ; 9 W 8 9 8 E 9 : A ; V 8 9 N A W U 9 > F 9 U U 8 > F E N : ; < I F A V > X F 8 W 8 9 8 F V : ; 8 W I F 8 p J 8 ; E GZ N : K 8 V A ; : 9 A F : ; < 9 N 8 H F : O 8 A J 9 X J 9 E J F F 8 ; 9 9 A W 8 9 8 F V : ; 8 Z N 8 ; 9 N 8 F A 9 A F U X 8 8 W > ; W 9 N 8 H F : O 8 A J 9 X J 9 U X 8 8 W \ I F 8 p J 8 ; E G ` V > 9 E N YM N 8 E J F F 8 ; 9 W 8 9 8 E 9 : A ; O 8 F U : A ; : U ; A 9 [ : ^ W : F 8 E 9 : A ; > K Y M A 8 ; > [ K 8 E J F F 8 ; 9 W 8 9 8 E 9 : A ; 7 X 8 8 W 7 8 > F E N > 9 U 9 > F 9 U 8 9 [ _ ^ @ B e f _ ? 7 X W U E F N Q8 ; > [ K 8 g > ; W X F A < F > V > ; G W : < : 9 > K : ; X J 9 8 p J > K 9 A 7 X 8 8 W 7 8 > F E N B \ m B ^ @ k e n B ` A F 7 X 8 8 W 7 8 > F E N ] \ m B ^ @ k e n ] ` Y 7 X 8 8 W 7 8 > F E N BZ : K K U 9 > F 9 U 8 > F E N : ; < I F A V 9 N 8 V > k Y I F 8 p J 8 ; E G \ y B ^ @ b ` > ; W F > V X W A Z ; 9 A V 8 8 9 9 N 8 F A 9 A F U X 8 8 W Y 7 X 8 8 W 7 8 > F E N ] Z : K K U 9 > F 9 U 8 > F E N ^: ; < I F A V 9 N 8 U 8 9 I F 8 p J 8 ; E G > ; W F > V X W A Z ; 9 A V 8 8 9 9 N 8 F A 9 A F U X 8 8 W Y

IMPORTANT
The speed estimation mode cannot be used when there are multiple motors operated by one Drive or the 

motor is two or more frames smaller than the standard size motor per the Drive capacity.

IMPORTANT If a UV1 fault occurs when current detection Speed Search is attempted, increase the setting of L2-04.

AC power supply

Output frequency

Output current

OFFON Start using 

speed detected

Set frequency 

reference

Minimum baseblock time (L2-03) x 0.75*1

10 ms

*1 Baseblock time may be reduced by the output frequency 

     immediately before the baseblock.
*2 After AC power supply recovery, motor waits for the 

    minimum Speed Search Wait Time (b3-05).

*2

Minimum baseblock time (L2-03) x 0.75 *1

the motor waits for the

AC power supply

Output frequency

Output current

OFFON
Start using speed detected

Set frequency 

reference

Minimum baseblock time 

(L2-03)

10 ms

Speed Search Wait Time 

(b3-05)

Note: If the frequency immediately before the baseblock is low or the power supply break time is long, 

operation may be the same as the search in case 1.

Note: If the frequency immediately before the baseblock is low or the power supply off time is long,

operation may be the same as the search in case 1.
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Fig. 12  Speed Search (Current Detection Method) at Startup                                              

Fig. 13  Speed Search (Current Detection Method) after momentary power loss where the power loss                                            

time is less than the minimum baseblock time                                                            

Fig. 14  Speed Search (Current Detection Method) after momentary power loss where the power loss                                            

time exceeds the minimum baseblock time 

IMPORTANT If an OC fault occurs when Speed Search is attempted after power loss recovery, increase the setting of L2-03.

Setting of 

b3-01

Automatic Speed Search for 

all RUN commands

Automatic Speed Search 

after momentary power 

loss and baseblock

Speed Search Used for 

Run with programmed 

multi-function inputz � � � � ~ � { | � � } � ~   � ¡ �   � � � � � ~ � { | � � } � ~   � ¡ �   � � �� � � ~ � { | � � } � ~   � ¡ �   � � � � � ~ � { | � � } � ~   � ¡ �   � � � � � ~ � { | � � } � ~   � ¡ �   � � �� � � � � ~ � ¢ £ � � � �   � �   � �   � � � � � ~ � ¢ £ � � � �   � �   � �   � � �� � � ~ � ¢ £ � � � �   � �   � �   � � � � � ~ � ¢ £ � � � �   � �   � �   � � � � � ~ � ¢ £ � � � �   � �   � �   � � �

Run command

Output frequency

Output current

OFF ON

b3-02

Deceleration time set in b3-03

Set frequency 

reference

Minimum baseblock time 

(L2-03)

Maximum output 

frequency or 

set frequency

* Lower limit is set using Speed Search Time (b3-05).* Search Delay Time (b3-05).

Speed search current level

AC power supply

Output frequency

Output current

OFFON Output frequency before power loss
Set frequency 

reference

  Minimum baseblock time (L2-03)

*1 Baseblock time may be reduced by the output frequency 

     immediately before baseblock.
*2 After AC power supply recovery, motor waits for the minimum 

    Speed Search Wait Time (b2-03).

Deceleration 

time set in b3-03

b3-02
speed search operating current

*2

*1
b3-05

AC power supply

Output frequency

Output current

OFFON Output frequency before power loss
Set frequency 

reference

Minimum baseblock time 

(L2-03)

Deceleration speed set in b3-03

b3-02
Speed search operating time

Speed search wait time (b3-05)

Deceleration time set in b3-03
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b3-02  Speed Search Deactivation Current7 8 9 9 : ; < = > ; < 8 ? @ 9 A ] @ @ C A I H F : O 8 F > 9 8 W A J 9 X J 9 E J F F 8 ; 9D > E 9 A F G H 8 I > J K 9 ? B ] @ C A I H F : O 8 F > 9 8 W A J 9 X J 9 E J F F 8 ; 9o N 8 ; J U : ; < 9 N 8 E J F F 8 ; 9 W 8 9 8 E 9 : A ; V 8 9 N A W A I 7 X 8 8 W 7 8 > F E N d X > F > V 8 9 8 F [ _ ^ @ ] U 8 9 U 9 N 8 E J F F 8 ; 9 K 8 O 8 K 9 N > 9 Z : K K W 8 9 8 F V : ; 8 Z N 8 ; 9 N 8U 8 > F E N : U E A V X K 8 9 8 > ; W 9 N 8 F A 9 A F > ; W A J 9 X J 9 U X 8 8 W U V > 9 E N Y o N 8 ; 9 N 8 A J 9 X J 9 I F 8 p J 8 ; E G : U N : < N 8 F 9 N > ; 9 N 8 > E 9 J > K F A 9 A F U X 8 8 W 9 N 8U K : X E > J U 8 U 9 N 8 E J F F 8 ; 9 9 A [ 8 N : < N Y i U 9 N 8 A J 9 X J 9 I F 8 p J 8 ; E G : U K A Z 8 F 8 W d 9 N 8 E K A U 8 F : 9 E A V 8 U 9 A 9 N 8 F A 9 A F U X 8 8 W d 9 N 8 K A Z 8 F 9 N 8E J F F 8 ; 9 W F > Z Z : K K [ 8 Y o N 8 ; 9 N 8 A J 9 X J 9 E J F F 8 ; 9 W F A X U [ 8 K A Z 9 N 8 K 8 O 8 K > U U 8 9 : ; [ _ ^ @ ] \ B @ @ C e H F : O 8 = > 9 8 W P J F F 8 ; 9 ` 9 N 8 A J 9 X J 9I F 8 p J 8 ; E G U 9 A X U W 8 E F 8 > U : ; < > ; W ; A F V > K A X 8 F > 9 : A ; F 8 U J V 8 U Y
b3-03  Speed Search Deceleration Time7 8 9 9 : ; < = > ; < 8 ? @ Y B 9 A B @ Y @ 7 8 E A ; W UD > E 9 A F G H 8 I > J K 9 ? ] Y @ 7 8 E A ; W Uc > F > V 8 9 8 F [ _ ^ @ _ U 8 9 U 9 N 8 W 8 E 8 K 8 F > 9 : A ; F > V X J U 8 W [ G 9 N 8 E J F F 8 ; 9 W 8 9 8 E 9 : A ; V 8 9 N A W A I 7 X 8 8 W 7 8 > F E N Z N 8 ; U 8 > F E N : ; < I A F 9 N 8V A 9 A F ¤ U F A 9 A F U X 8 8 W Y y O 8 ; : I 7 X 8 8 W 7 8 > F E N ] : U U 8 K 8 E 9 8 W d I A F 7 X 8 8 W 7 8 > F E N > 9 U 9 > F 9 d 9 N 8 9 : V 8 8 ; 9 8 F 8 W : ; 9 A [ _ ^ @ _ Z : K K [ 8 9 N 8 9 : V 89 A W 8 E 8 K 8 F > 9 8 I F A V V > k : V J V I F 8 p J 8 ; E G \ y B ^ @ b ` 9 A V : ; : V J V I F 8 p J 8 ; E G \ y B ^ @ j ` Y
b3-05  Speed Search Delay Time7 8 9 9 : ; < = > ; < 8 ? @ Y @ 9 A ] @ Y @ 7 8 E A ; W UD > E 9 A F G H 8 I > J K 9 ? @ Y ] 7 8 E A ; W UQ ; E > U 8 U Z N 8 F 8 > ; A J 9 X J 9 E A ; 9 > E 9 A F : U J U 8 W [ 8 9 Z 8 8 ; 9 N 8 H F : O 8 > ; W 9 N 8 V A 9 A F d 8 k 9 F > Z > : 9 : ; < 9 : V 8 : U X F A O : W 8 W > I 9 8 F X A Z 8 F F 8 9 J F ; U> ; W [ 8 I A F 8 7 X 8 8 W 7 8 > F E N : U X 8 F I A F V 8 W Y M N : U 8 k 9 F > 9 : V 8 > K K A Z U I A F 9 N 8 E A ; 9 > E 9 A F 9 A A X 8 F > 9 8 Y o N 8 ; 7 X 8 8 W 7 8 > F E N > 9 U 9 > F 9 : U J U 8 W d[ _ ^ @ L Z : K K U 8 F O 8 > U 9 N 8 K A Z 8 F K : V : 9 A I 9 N 8 l : ; : V J V S > U 8 [ K A E T M : V 8 \ q ] ^ @ _ ` Y
b3-14  Bi-Directional Speed Search Selection

M N 8 [ _ ^ B b X > F > V 8 9 8 F E > ; [ 8 J U 8 W 9 A 9 J F ; A I I 9 N 8 [ : ^ W : F 8 E 9 : A ; > K E > X > [ : K : 9 : 8 U A I 9 N 8 7 X 8 8 W y U 9 : V > 9 : A ; I A F V A I 7 X 8 8 W 7 8 > F E N Y S G9 J F ; : ; < A I I 9 N 8 [ : ^ W : F 8 E 9 : A ; > K E > X > [ : K : 9 G d 9 N 8 U X 8 8 W U 8 > F E N Z : K K A ; K G 9 F G 9 A V > 9 E N 9 N 8 U X 8 8 W : ; 9 N 8 K > U 9 T ; A Z ; W : F 8 E 9 : A ; Y
b4 Delay TimersM N 8 H F : O 8 N > U > ; : ; 9 8 F ; > K 9 : V 8 F I J ; E 9 : A ; 9 N > 9 A X 8 F > 9 8 U : ; W 8 X 8 ; W 8 ; 9 K G I F A V 9 N 8 H F : O 8 Y i W : < : 9 > K : ; X J 9 V J U 9 [ 8 X F A < F > V V 8 W 9 A [ 8> 9 : V 8 F U 9 > F 9 : ; X J 9 [ G U 8 9 9 : ; < m B ^ @ k e B ¥ Y i W : < : 9 > K A J 9 X J 9 V J U 9 [ 8 X F A < F > V V 8 W > U > 9 : V 8 F A J 9 X J 9 [ G U 8 9 9 : ; < m ] ^ @ k e B ] Y\ s A 9 9 A [ 8 E A ; I J U 8 W Z : 9 N 9 N 8 f o > : 9 9 A = J ; M : V 8 g : ; [ B ^ B B `
b4-01  Timer Function ON-Delay Time7 8 9 9 : ; < = > ; < 8 ? @ Y @ 9 A _ @ @ @ Y @ 7 8 E A ; W UD > E 9 A F G H 8 I > J K 9 ? @ Y @ 7 8 E A ; W UM N 8 9 : V 8 F U 9 > F 9 : ; X J 9 \ m B ^ @ k e B ¥ ` V J U 9 [ 8 N 8 K W A ; I A F > 9 K 8 > U 9 9 N 8 9 : V 8 U X 8 E : I : 8 W : ; X > F > V 8 9 8 F [ b ^ @ B [ 8 I A F 8 9 N 8 W : < : 9 > K A J 9 X J 9X F A < F > V V 8 W > U 9 N 8 9 : V 8 F A J 9 X J 9 Z : K K E K A U 8 Y 7 8 8 D : < J F 8 A ; I A K K A Z : ; < X > < 8 I A F 9 : V : ; < W 8 9 > : K U Y

Setting Descriptionz � � ~ � � � � }� � � � � � � } � � � � � � � � � � � � � � � �
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b4-02  Timer Function OFF-Delay Time7 8 9 9 : ; < = > ; < 8 ? @ Y @ 9 A _ @ @ @ Y @ 7 8 E A ; W UD > E 9 A F G H 8 I > J K 9 ? @ Y @ 7 8 E A ; W UM N 8 9 : V 8 F U 9 > F 9 : ; X J 9 \ m B ^ @ k e B ¥ ` V J U 9 [ 8 N 8 K W A I I I A F > 9 K 8 > U 9 9 N 8 9 : V 8 U X 8 E : I : 8 W [ G [ b ^ @ ] [ 8 I A F 8 9 N 8 W : < : 9 > K A J 9 X J 9 X F A < F > V V 8 W> U 9 N 8 9 : V 8 F A J 9 X J 9 Z : K K A X 8 ; Y 7 8 8 D : < J F 8 [ 8 K A Z I A F 9 : V : ; < W 8 9 > : K U Y
Fig. 15  Timing Diagram of Timer Function                                               

b5 PI FunctionM N 8 E > X > [ : K : 9 G 9 A > E E 8 X 9 > ; > ; > K A < U : < ; > K > U I 8 8 W [ > E T I A F > c Q \ c F A X A F 9 : A ; > K ¦ Q ; 9 8 < F > K ` E A ; 9 F A K I J ; E 9 : A ; : U [ J : K 9 : ; 9 A 9 N 8 H F : O 8 Y

Fig. 16   PI Block Diagram

Multi-function Contact
Input: Timer Function

Multi-function Contact
Output: Timer Function

B4-01 B4-01 B4-02

ON (CLOSED)
OFF (OPEN)

ON (CLOSED
OFF (OPEN)

B4-02

Option Card

Serial Com

Terminal A1

D1-01

D1-04
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Output
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 Z-1

b1-01

1

2

3

Frequency Reference
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command
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(U1-38)

Proportional

gain
b5-02

I-time

b5-03
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b5-04

PI Limit

b5-06

PI delay time

b5-08

PI offset
(b5-07)

+

+ + +

PI output monitor

(U1-37)

b5-01=0

ONPI control is OFF under the following
conditions:

- b5-01=0
- During JOG command input

- H3-xx=19 and the terminal status is
  ON

Upper limit
Fmax x109%

+

+

b5-01=3

b5-01=1

Upper limit

Fmax x109%

Lower limit
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Lower limit 0

4
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PI target value
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H1-xx=31
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H1-xx=30

PI Output

Characteristic
b5-09
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1

0

Enable / Disable reverse operation
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Constant b5-19
b5-18

0

1 0

PI SFS

b5-17

PI SFS cancel
H1-xx=34

0

1

o1-03

Scaling

b5-20

Scaling

1

0

1

1

0

Reg. 0Fh, bit 1

Terminal A1
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PI Differential
Fdbk. H3-09=16

1

0

H3-09=B

1

0

1

0

PI Differential
Fdbk. H3-09=16
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Fdbk. H3-09=16

 Z-11

0

1

0

PI Input
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H1-xx=35

1

0

 Z-1
PI SFS
b5-17

PI SFS cancel
H1-xx=34

0

1

b5-20

Scaling

PI Input
(U1-36)

+

-

PI Feedback 2

(U1-53)

0

1

PI Differential

Fdbk. H3-09=16

1

0

b5-28

PI Feedback

(U1-24)

b5-20

Scaling

1 0

10

b5-07

01

+

+

PI Differential
Fdbk. H3-09=16

-

+

+

+
+

-

b5-24

PI Wake Up Level

PI

Wake Up

PI Snooze Function

b5-10

01

b5-30

PI Output

Gain

PI offset

H3-09=16

+
-

b5-22

PI Snooze Level

PI

Snooze

PI Snooze Function

+

-

b5-15

Sleep Level

RUN

on/off0

1
b5-16

Delay

Timer

Sleep Function

Sleep function

selection b5-21

SFS

OFF

b5-23
Delay
Timer

PI Differential
Fdbk. H3-09=16

2

2 0 or 1

0 or 1

2

Sleep function

selection b5-21

Sleep function

selection b5-21

P

b5-29
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b5-01  PI Mode
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Table 1 PI Setpoint Options
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Fig. 17   PID Feedback Response Characteristics
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