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IM
P

O
R

T
A

N
T

 N
O

T
IC

E

T
he follow

ing
,                    and                     inform

ation is supplied to you for your
protection and to provide you w

ith m
any years of trouble free and safe operation of your LE

E
SO

N
E

lectric product.•
H

azard of electrical shock! C
apacitors retain charge after pow

er is rem
oved. D

isconnect incom
ing

pow
er and w

ait until the voltage betw
een term

inals B
+ and B

- is 0 V
D

C
 before servicing the drive.

•
H

azard of electrical shock! W
ait three m

inutes after disconnecting incom
ing pow

er before 
servicing drive. C

apacitors retain charge after pow
er is rem

oved.

•
A

utom
atic starting of equipm

ent m
ay cause dam

age to equipm
ent and / or injury to personnel!

A
utom

atic start should only be used on equipm
ent that is inaccessible to personnel.

•
D

R
IV

E
S M

U
ST

 N
O

T
 B

E
 IN

ST
A

LLE
D

 W
H

E
R

E
 SU

B
JE

C
T

E
D

 T
O

 A
D

V
E

R
SE

 E
N

V
IR

O
N

-
M

E
N

T
A

L C
O

N
D

IT
IO

N
S SU

C
H

 A
S: C

O
M

B
U

ST
IB

LE
, O

ILY, O
R

 H
A

Z
A

R
D

O
U

S V
A

PO
R

S
O

R
 D

U
ST

; E
X

C
E

SSIV
E

 M
O

IST
U

R
E

 O
R

 D
IR

T
; V

IB
R

AT
IO

N
; E

X
C

E
SSIV

E
 A

M
B

IE
N

T
T

E
M

PE
R

AT
U

R
E

S. C
O

N
SU

LT
 LE

E
SO

N
 E

LE
C

T
R

IC
 FO

R
 M

O
R

E
 IN
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R

M
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 O
N

T
H

E
 SU

IT
A

B
ILIT

Y
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F A
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E
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O
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R

T
IC

U
L
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 E
N

V
IR

O
N

M
E

N
T.

•
Severe dam

age to the drive can result if it is operated after a long period of storage or inactivity
w

ithout reform
ing the D

C
 bus capacitors!

•
D

o not connect incom
ing A

C
 pow

er to output term
inals U

, V, or W
, or term

inals B
+, B

-!.Severe
dam

age to the drive w
ill result.

•
W

hen operating in JO
G

 m
ode, the ST

O
P signal and the A

U
X

ILIA
R

Y
 ST

O
P function (see

Param
eters 10-12), and the ST

O
P key on the optional rem

ote keypad W
IL

L
 N

O
T

stop the drive.
To

stop the drive, rem
ove the JO

G
 com

m
and.

•
JO

G
 R

E
V

E
R

SE
 w

ill operate the drive in reverse rotation even if R
O

T
AT

IO
N

 D
IR

E
C

T
IO

N
(Param

eter 17) is set to FO
R

W
A

R
D

 O
N

LY.

•
D

O
 N

O
T

 connect incom
ing A

C
 pow

er to output term
inals U

, V, and W
 or term

inals B
+, B

-!
Severe

dam
age to the drive w

ill result. D
o not continuously cycle input pow

er to the drive m
ore

than once every tw
o m

inutes. D
am

age to the drive w
ill result.

•
D

o not rem
ove the E

PM
 w

hile pow
er is applied to the drive. D

am
age to the E

PM
 and/or drive

m
ay result.

•
T

he availability of controllers is restricted according to E
N

 61800-3. T
hese products can cause

radio interference in residential areas. In this case, special m
easures can be necessary.

•
C

onsult qualified personnel w
ith questions. A

ll electrical repairs m
ust be perform

ed by trained
and qualified personnel only.

R
esale of G

oods:
In

the event of the resale of any of the goods, in w
hatever form

, R
esellers/B

uyers w
ill include the follow

ing language in
a conspicuous place and in a conspicuous m

anner in a w
ritten agreem

ent covering such sale:

T
he m

anufacturer m
akes no w

arranty or representations, express or im
plied, by operation of law

 or otherw
ise, as

the m
erchantability or fitness for a particular purpose of the goods sold hereunder. B

uyer acknow
ledges that it

alone has determ
ined that the goods purchased hereunder w

ill suitably m
eet the requirem

ents of their intended
use. In no event w

ill the m
anufacturer be liable for consequential, incidental or other dam

ages. Even if the repair
or replacem

ent rem
edy shall be deem

ed to have failed of its essential purpose under Section 2-719 of the U
niform

C
om

m
ercial 

C
ode, 

the 
m

anufacturer 
shall 

have 
no 

liability 
to 

B
uyer 

for 
consequential 

dam
ages.

R
esellers/B

uyers 
agree 

to 
also 

include 
this 

entire 
docum

ent 
including 

the 
w

arnings 
and 

cautions 
above 

in
a 

conspicuous 
place 

and 
in 

a 
conspicuous 

m
anner 

in 
w

riting 
to 

instruct 
users 

on 
the 

safe 
usage 

of 
the 

product.

W
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R
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R
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S C
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D
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H

IS M
A

N
U

A
L

T
his m

anual covers the LE
E

SO
N

 E
lectric SM

 Series ™
V

ariable Frequency D
rive.

1.2
P

R
O

D
U

C
T

 C
H

A
N

G
E

S

LE
E

SO
N

E
lectric reserves the right to discontinue or m

ake m
odifications to the design of its products

w
ithout prior notice, and holds no obligation to m

ake m
odifications to products sold previously. 

LE
E

SO
N

E
lectric also holds no liability for losses of any kind w

hich m
ay result from

 this action.
Instruction m

anuals w
ith the m

ost up-to-date inform
ation are available for dow

nload from
 the LE

E
SO

N
E

lectric w
ebsite (w

w
w

. leeson.com
).

1.3
W

A
R

R
A

N
T

Y

LE
E

SO
N

E
lectric w

arrants the SM
 Series ™

A
C

m
otor control to be free of defects in m

aterial and w
ork-

m
anship for a period of tw

elve m
onths from

 the date of sale to the user, or eighteen m
onths from

 the
date of shipm

ent, w
hich ever occurs first. If a SM

 Series ™
m

otor control, under norm
al use, becom

es
defective w

ithin the stated w
arranty tim

e period, contact LE
E

SO
N

E
lectric’s Service D

epartm
ent for

instructions on obtaining a w
arranty replacem

ent unit. LE
E

SO
N

 E
lectric reserves the right to m

ake the
final determ

ination as to the validity of a w
arranty claim

, and sole obligation is to repair or replace only
com

ponents w
hich have been rendered defective due to faulty m

aterial or w
orkm

anship. N
o w

arranty
claim

 w
ill be accepted for com

ponents w
hich have been dam

aged due to m
ishandling, im

proper instal-
lation, unauthorized repair and/or alteration of the product, operation in excess of design specifications
or other m

isuse, or im
proper m

aintenance. LE
E

SO
N

 E
lectric m

akes no w
arranty that its products are

com
patible w

ith any other equipm
ent, or to any specific application, to w

hich they m
ay be applied and

shall not be held liable for any other consequential dam
age or injury arising from

 the use of its products.

T
his w

arranty is in lieu of all other w
arranties, expressed or im

plied. N
o other person, firm

 or 
corporation is authorized to assum

e, for L
E

E
SO

N
E

lectric, any other liability in connection w
ith

the dem
onstration or sale of its products.

N
O

T
E

 1:
LE

E
SO

N
 w

ill m
atch m

ode of transportation if drive is repaired under w
arranty. C

ustom
er

w
ill be invoiced for shipping if no problem

 is found, if the repair is non-w
arranty, or if the return m

ode
is different.

N
O

T
E

 2:
T

here is a m
inim

um
 inspection fee of $100.00 if no problem

 is found. T
here is an 

additional charge of 25%
 for R

ush Service.

1.4
R

E
C

E
IV

IN
G

Inspect all cartons for dam
age w

hich m
ay have occurred during shipping. C

arefully unpack equipm
ent

and inspect thoroughly for dam
age or shortage. R

eport any dam
age to carrier and/or shortages to 

supplier. A
ll m

ajor com
ponents and connections should be exam

ined for dam
age and tightness, w

ith 
special attention given to PC

 boards, plugs, knobs and sw
itches.

1



1.5
SA

FE
T

Y
 IN

FO
R

M
AT

IO
N

G
eneral

A
ll operations concerning installation and com

m
issioning, as w

ell as m
aintenance, m

ust be carried out
by

qualified, skilled personnel (IE
C

 364 and C
E

N
E

LE
C

 H
D

 384 or D
IN

V
D

E
 0100 and IE

C
report

664 or D
IN

 V
D

E
 0110 and national regulations for the prevention of accidents m

ust be observed).

A
ccording to this basic safety inform

ation, qualified skilled personnel are persons w
ho are fam

iliar w
ith

the installation, assem
bly, com

m
issioning, and operation of the product and w

ho have the qualifications
necessary for their occupation.

A
PPLIC

AT
IO

N
 A

S D
IR

E
C

T
E

D

D
rive controllers are com

ponents w
hich are designed for installation in electrical system

s or m
achinery.

T
hey are not to be used as appliances. T

hey are intended exclusively for professional and com
m

ercial pur-
poses according to E

N
 61000-3-2.

W
hen installing the drive controllers in m

achines, com
m

issioning (i.e. the starting of operation as 
directed) is prohibited until it is proven that the m

achine com
plies w

ith the regulations of the E
C

D
irective 98/37/E

C
 (M

achinery D
irective); E

N
 60204 m

ust be observed. C
om

m
issioning (i.e. starting

of 
operation 

as 
directed) 

is 
only 

allow
ed 

w
hen 

there 
is 

com
pliance 

w
ith 

the 
E

M
C

 
D

irective
(89/336/E

E
C

).

T
he 

drive 
controllers 

m
eet 

the 
requirem

ents 
of 

the 
L

ow
 

V
oltage 

D
irective 

73/23/E
E

C
. 

T
he 

harm
onized standards of the series E

N
50178/D

IN
 V

D
E

 0160 apply to the controllers.

T
he 

availability 
of 

controllers 
is 

restricted 
according 

to 
E

N
 

61800-3. 
T

hese 
products can cause radio interference in residential areas. In this case, special m

easures can be necessary.

E
LE

C
T

R
IC

A
L C

O
N

N
E

C
T

IO
N

W
hen w

orking on live drive controllers, applicable national regulations for the prevention of accidents
(e.g. V

B
G

 4) m
ust be observed.

T
he electrical installation m

ust be carried out according to the appropriate regulations (e.g. cable size,
fuses, PE

 connection).

T
his m

anual contains inform
ation about installation in com

pliance w
ith E

M
C

 (shielding, grounding, 
filters and cables). T

hese notes m
ust also be observed for C

E
-m

arked controllers. T
he m

anufacturer of
the system

 or m
achine is responsible for com

pliance w
ith the required lim

it values dem
anded by E

M
C

legislation.

1.6
C

U
ST

O
M

E
R

 M
O

D
IFIC

AT
IO

N

LE
E

SO
N

E
lectric w

elcom
e the opportunity to assist our custom

ers in applying our products. M
any 

custom
izing options are available to aid in this function. LE

E
SO

N
E

lectric cannot assum
e responsibility

for any m
odifications not authorized by its engineering departm

ent.

2
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IN
PU

T
IN

PU
T

SM
H

P
kW

V
O

LT
A

G
E

PH
A

SE
M

O
D

E
L

W
D

P
R

0.33
0.25

120
1

174263
2.88 (74)

3.26 (83)
0.28 (7)

4.37 (111)
208/240

1
174267

2.88 (74)
3.27 (83)

0.28 (7)
4.37 (111)

120
1

174264
2.88 (74)

3.27 (83)
0.28 (7)

4.37 (111)

0.5
0.37

208/240
1

174268
2.88 (74)

3.27 (83)
0.28 (7)

4.37 (111)
208/240

3
174274

2.88 (74)
3.27 (83)

0.28 (7)
4.37 (111)

400/480
3

174281
2.88 (74)

3.94 (100)
0.80 (20)

4.37 (111)
120

1
174265

3.76 (95)
4.88 (124)

1.50 (38)
4.37 (111)

1
0.75

208/240
1

174270
2.88 (74)

3.63 (92)
0.63 (16)

4.37 (111)
208/240

3
174276

2.88 (74)
3.63 (92)

0.63 (16)
4.37 (111)

400/480
3

174282
2.88 (74)

4.74 (120)
1.60 (41)

4.37 (111)
120

1
174266

3.76 (95)
4.88 (124)

1.50 (38)
4.37 (111)

1.5
1.1

208/240
1

174271
3.76 (95)

4.88 (124)
1.50 (38)

4.37 (111)
208/240

3
174277

2.88 (74)
5.56 (141)

2.56 (65)
4.37 (111)

400/480
3

174283
2.88 (74)

5.74 (1146)
2.56 (65)

4.37 (111)
208/240

1
174272

3.76 (95)
4.88 (124)

1.50 (38)
4.37 (111)

2
1.5

208/240
3

174278
2.88 (74)

5.56
(141)

2.56 (65)
4.37 (111)

400/480
3

174284
2.88 (74)

5.74 (146)
2.56 (65)

4.37 (111)
208/240

1
174273

3.76 (95)
5.53 (140)

2.18 (55)
4.37 (111)

3
2.2

208/240
3

174279
3.76 (95)

5.53 (140)
2.18 (55)

4.37 (111)
400/480

3
174286

3.76 (95)
5.24 (133)

1.90 (48)
4.37 (111)

5
4.0

208/240
3

174288
3.76 (95)

6.74 (171)
3.40 (86)

3.25 (83)
400/480

3
174287

3.75 (95)
6.74 (171)

3.40 (86)
3.25 (83)

2.0
SM

 Series ™
D

IM
E

N
SIO

N
S

D

P

0.66" (17m
m

)

0.18" (5m
m

)

0.38" (10m
m

)

0.19" (5m
m

)
D

ia. S
lot

M
ounting Tab D

etail

5.75"
(146m

m
)

W

R
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4.0
SM

 Series ™
SP

E
C

IFIC
AT

IO
N

S

Storage Tem
perature

-20°
to 70°

C
A

m
bient O

perating Tem
perature

0°
to 40°

C
 (up to 8 kH

z carrier, derate above 8 kH
z)

A
m

bient H
um

idity
<95%

 (non-condensing)
A

ltitude
3300 ft (1000m

) above sea level (w
ithout derating)

Input Line V
oltages

120, 208/240, 400/480 V
ac

Input V
oltage Tolerance

+10%
, -15%

Input Frequency Tolerance
48 to 62 H

z
O

utput W
ave Form

Sine C
oded PW

M
O

utput Frequency
0 - 240 H

z 
C

arrier Frequency
4 kH

z to 10 kH
z

Service Factor
1.00 (up to 6 kH

z carrier, derate above 6 kH
z)

E
fficiency

U
p to 98%

Pow
er Factor (displacem

ent)
0.96 or better

O
verload C

urrent C
apacity

150%
 for 60 seconds, 180%

 for 30 seconds
Speed R

eference Follow
er

0 - 10 V
D

C
, 4 - 20 m

A
D

igital O
utputs

(1) N
orm

ally open relay; contacts rated 3 am
ps at 250 Vac

(1) D
igital output (current-sourcing); rated 50 m

A
 at 12 V

D
C

Earth Leakage C
urrent (EN

 50178)
> 3.5 m

A
 to PE



5

5.0
SM

 Series ™
R

AT
IN

G
S

SM
IN

PU
T

O
U

T
PU

T

M
O

D
E

L
FO

R
 M

O
T

O
R

S
50-60 H

z)
(3 Phase)

H
E

AT
 LO

SS

N
U

M
B

E
R

R
AT

E
D

IN
PU

T
C

U
R

R
E

N
T

PO
W

E
R

C
U

R
R

E
N

T
(W

AT
T

S)

(N
O

T
E

1)
H

P
kW

PH
A

SE
(A

M
PS)

(kV
A

)
(A

M
PS)

(N
O

T
E

1)

120 V
ac IN

PU
T

 M
O

D
E

LS
120 V

ac
0 - 230 V

ac

174263
0.33

0.25
1

6.8
0.8

1.7
29

174264
0.50

0.37
1

9.2
1.1

2.4
33

174265
1

0.75
1

16.6
2.0

4.2
57

174266
1.5

1.1
1

24
2.9

6.0
86

208/240 V
ac IN

PU
T

 M
O

D
E

LS
208/240 V

ac
0 - 208/230 V

ac

174267
0.33

0.25
1

3.9/3.4
0.8

1.9/1.7
23

174268
0.50

0.37
1

5.8/5.0
1.2

2.8/2.4
31

174274
0.50

0.37
3

3.1/2.7
1.1

2.8/2.4
31

174270
1

0.75
1

10.6/9.2
2.2

4.8/4.2
47

174276
1

0.75
3

5.8/5.1
2.1

4.8/4.2
47

174271
1.5

1.1
1

13.9/12.0
2.9

6.9/6.0
68

174277
1.5

1.1
3

8.0/6.9
2.9

6.9/6.0
68

174272
2

1.5
1

18.4/16.0
3.1

8.1/7.0
71

174278
2

1.5
3

9.1/7.9
3.3

8.1/7.0
71

174273
3

2.2
1

24/21
4.1

11.0/9.6
108

174279
3

2.2
3

12.4/10.8
4.5

11.0/9.6
108

174288
5

4.0
3

19.6/17.1
7.1

17.5/15.2
173

400/480 V
ac IN

PU
T

 M
O

D
E

LS
400/480 V

ac
0-400/460 V

ac

174281
0.50

0.37
3

1.6/1.4
1.1

1.3/1.1
31

174282
1

0.75
3

3.0/2.5
2.1

2.5/2.1
47

174283
1.5

1.1
3

4.3/3.6
3.0

3.6/3.0
58

174284
2

1.5
3

4.8/4.0
3.3

4.1/3.4
63

174286
3

2.2
3

6.4/5.4
4.5

5.8/4.8
92

174287
5

4.0
3

10.6/8.8
7.1

9.4/7.8
155

N
O

T
E

 1: V
alues are w

orst-case (not typical) for 6kH
z carrier frequency at full speed and full load.



6.0
IN

ST
A

L
L

AT
IO

N

N
O

T
E

:SM
 Series ™

drives are intended for inclusion w
ithin other equipm

ent, by professional electrical
installers according to E

N
 61000-3-2. T

hey are not intended for stand-alone operation.

D
R

IV
E

S M
U

ST
 N

O
T

 B
E

 IN
ST

A
LLE

D
 W

H
E

R
E

 SU
B

JE
C

T
E

D
 T

O
 A

D
V

E
R

SE
E

N
V

IR
O

N
M

E
N

T
A

L C
O

N
D

IT
IO

N
S SU

C
H

 A
S: C

O
M

B
U

ST
IB

LE
, O

ILY, O
R

 H
A

Z
A

R
D

O
U

S
V

A
PO

R
S O

R
 D

U
ST

; E
X

C
E

SSIV
E

 M
O

IST
U

R
E

 O
R

 D
IR

T
; V

IB
R

AT
IO

N
; E

X
C

E
SSIV

E
 A

M
B

IE
N

T
T

E
M

PE
R

AT
U

R
E

S. C
O

N
SU

LT
 LE

E
SO

N
 E

LE
C

T
R

IC
 FO

R
 M

O
R

E
 IN

FO
R

M
AT

IO
N

 O
N

 T
H

E
SU

IT
A

B
ILIT

Y
 O

F A
 D

R
IV

E
 T

O
 A

 PA
R

T
IC

U
L

A
R

 E
N

V
IR

O
N

M
E

N
T.

SM
 Series ™

m
odels are suitable for U

L pollution degree 2 environm
ent only, and M

U
ST

 be installed in
an electrical enclosure w

hich w
ill provide com

plete m
echanical protection and w

ill m
aintain the internal

tem
perature w

ithin the drive’s am
bient operating tem

perature rating. A
ll drives m

odels M
U

ST
 be

m
ounted in a vertical position for proper heatsink cooling.

M
aintain a m

inim
um

 spacing around the drive of at least 1 inch (25m
m

) on each side and 2 inches
(50m

m
) on the top and bottom

. A
llow

 m
ore spacing if the drive is m

ounted next to other heat-producing
equipm

ent. D
o not m

ount drives above other drives or heat producing equipm
ent.

Fans or blow
ers

should be used to insure proper cooling in tight quarters.

In
order to properly size an enclosure, the heat generated by the drive(s) m

ust be know
n. R

efer to the
H

E
AT

 LO
SS colum

ns in Section 5.0 - SM
 Series ™

R
AT

IN
G

S. A
n enclosure m

anufacturer can then
determ

ine the required enclosure size based on the total heat generated inside the enclosure (from
 the

drive(s) and other heat sources), the m
axim

um
 allow

able tem
perature inside the enclosure, the m

axim
um

am
bient tem

perature outside the outside the enclosure, and the enclosure properties.

T
he SM

 Series ™
is U

L approved for solid state m
otor overload protection. T

herefore, a separate therm
al

overload relay is not required for single m
otor applications.

6.1
IN

ST
A

L
L

AT
IO

N
 A

FT
E

R
 A

 LO
N

G
 P

E
R

IO
D

 O
F ST

O
R

A
G

E

Severe
dam

age to the drive can result if it is operated after a long period of storage or
inactivity w

ithout reform
ing the D

C
 bus capacitors!

If
input pow

er has not been applied to the drive for a period of tim
e exceeding three years (due to 

storage etc), the electrolytic D
C

 bus capacitors w
ithin the drive can change internally, resulting in 

excessive leakage current. T
his can result in prem

ature failure of the capacitors if the drive is operated after
such a long period of inactivity or storage.

In
order to reform

 the capacitors and prepare the drive for operation after a long period of inactivity,
apply input pow

er to the drive for 8 hours prior to actually operating the m
otor.

6
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W
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7.0
IN

P
U

T
 A

C
 P

O
W

E
R

 R
E

Q
U

IR
E

M
E

N
T

S

H
azard of electrical shock! C

apacitors retain charge after pow
er is rem

oved. D
isconnect

incom
ing pow

er and w
ait until the voltage betw

een term
inals B

+ and B
- is 0 V

D
C

 before servicing the
drive.

T
he input voltage m

ust m
atch the nam

eplate voltage rating of the drive. V
oltage fluctuation m

ust not
vary

by
greater than 10%

 overvoltage or 15%
 undervoltage.

N
O

T
E

:
D

rives 
w

ith 
dual 

input 
voltage 

ratings 
m

ust 
be 

program
m

ed 
for 

the 
proper 

supply 
voltage (refer to Param

eter 01 - LIN
E

 V
O

LT
A

G
E

 SE
LE

C
T

IO
N

 in Section 15.0 - D
E

SC
R

IPT
IO

N
 O

F
PA

R
A

M
E

T
E

R
S).

T
he 

drive 
is 

suitable 
for 

use 
on 

a 
circuit 

capable 
of 

delivering 
not 

m
ore 

than 
5,000 

R
M

S 
sym

m
etrical am

peres at the drive’s rated voltage.

If
the kV

A
 rating of the A

C
 supply transform

er is greater than 10 tim
es the input kV

A
 rating of the

drive(s), an isolation transform
er or 2-3%

 input line reactor m
ust be added to the line side of the drive(s).

T
hree phase voltage im

balance m
ust be less than 2.0%

 phase to phase. E
xcessive phase to phase im

bal-
ance can cause severe dam

age to the drive’s pow
er com

ponents.

M
otor voltage should m

atch line voltage in norm
al applications. T

he drive’s m
axim

um
 output voltage

w
ill equal the input voltage. U

se extrem
e caution w

hen using a m
otor w

ith a voltage rating w
hich is dif-

ferent from
 the input line voltage.

7.1
IN

P
U

T
 V

O
LT

A
G

E
 R

AT
IN

G
S

SM
 Series drives rated for 120 V

ac, single phase, 50-60 H
z input w

ill function w
ith input voltage of 120

V
ac (+10%

, -15%
), at 48 to 62 H

z.

SM
 Series drives rated for 208/240 V

ac, single phase, 50-60 H
z input w

ill function w
ith input voltage of

208 to 240 V
ac (+10%

, -15%
), at 48 to 62 H

z.

SM
 Series drives rated for 208/240 V

ac, three phase, 50-60 H
z input w

ill function w
ith input voltage of

208 to 240 V
ac (+10%

, -15%
), at 48 to 62 H

z.

SM
 Series drives rated for 400/480 V

ac, three phase, 50-60 H
z input w

ill function w
ith input voltage of

400 to 480 V
ac (+10%

, -15%
) at 48 to 62 H

z.

N
O

T
E

:Param
eter 01 - LIN

E
 V

O
LT

A
G

E
 SE

LE
C

T
IO

N
 m

ust be program
m

ed according to the applied
input voltage. See Section 15.0 - D

E
SC

R
IPT

IO
N

 O
F PA

R
A

M
E

T
E

R
S.

D
A

N
G

E
R



7.2
IN

P
U

T
 FU

SIN
G

 A
N

D
 D

ISC
O

N
N

E
C

T
 R

E
Q

U
IR

E
M

E
N

T
S

A
 circuit breaker or a disconnect sw

itch w
ith fuses m

ust be provided in accordance w
ith the N

ational
E

lectric C
ode (N

E
C

) and all local codes. R
efer to the follow

ing tables for proper fuse/circuit breaker 
ratings and w

ire sizes.

FU
SE

, C
IR

C
U

IT
 B

R
E

A
K

E
R

, A
N

D
 W

IR
E

 SIZ
E

S (for installation to U
L and E

N
 60204-1)

N
O

T
E

 1:
U

se U
L C

lass C
C

 fast-acting, current lim
iting type fuses. Select fuses w

ith low
 1

2T
 values,

rated at 200,000 A
IC

. R
ecom

m
ended fuses are B

ussm
an K

T
K

-R
, JJN

, and JJS. Sim
ilar fuses w

ith equiv-
alent ratings by other m

anufacturers m
ay also be acceptable.

N
O

T
E

 2:
W

hen using a pulse-current or universal-current sensitive E
LC

B
 (earth leakage circuit breaker),

the detection level m
ust be rated 30m

A
 or greater. O

bserve the follow
ing w

hen using E
LC

B
s:

1.
O

nly install the E
LC

B
 betw

een the supply m
ains and drive controller.

2.
T

he E
LC

B
 can be activated by:

-
capacitive leakage currents betw

een the cable screens during operation 
(especially w

ith long, screened m
otor cables)

-
connecting several drives to the m

ains at the sam
e tim

e
-

additional R
FI filters

IN
P

U
T

 FU
SE

 &
 C

IR
C

U
IT

 B
R

E
A

K
E

R
 R

AT
IN

G
S

120 V
ac 1 phase

208/240 V
ac 1 phase

208/240 V
ac 3 phase

400/480 V
ac 3 phase

174263
10A

174267
10A

174264
15A

174268
10A

174274
10A

174281
10A

174265
25A

174270
15A

174276
10A

174282
10A

174266
35A

174271
20A

174277
12/10A

174283
10A

174272
25/20A

174278
15/12A

174284
10A

174273
30/25A

174279
20/15A

174286
10A

174288
30/25A

174287
15/12A

8

W
IR

E
 SIZ

E
 R

E
Q

U
IR

E
M

E
N

T
S

120 V
ac 1 phase

208/240 V
ac 1 phase

208/240 V
ac 3 phase

400/480 V
ac 3 phase

M
O

D
E

L
AW

G
m

m
2

M
O

D
E

L
AW

G
m

m
2

M
O

D
E

L
AW

G
m

m
2

M
O

D
E

L
AW

G
m

m
2

174263
14

1.5
174267

14
1.5

174264
14

2.5
174268

14
1.5

174274
14

1.5
174281

14
1.5

174265
12

4.0
174270

14
2.5

174276
14

1.5
174282

14
1.5

174266
10

4.0
174271

14
2.5

174277
14

1.5
174283

14
1.5

174272
12

4.0
174278

14
2.5

174284
14

1.5

174273
10

4.0
174279

14
2.5

174286
14

1.5

174288
12

4.0
174287

14
2.5



7.3
IN

ST
A

L
L

AT
IO

N
 A

C
C

O
R

D
IN

G
 T

O
 E

M
C

 R
E

Q
U

IR
E

M
E

N
T

S

T
he SM

 Series ™
Series can be installed to m

eet the E
uropean stan-

dards 
E

lectrom
agnetic 

C
om

patibility 
(E

M
C

) 
requirem

ents. T
hese

requirem
ents govern the perm

issible electrom
agnetic em

issions and
im

m
unity, both radiated and conducted, of a drive system

.

T
he E

M
C

 requirem
ents apply to the final installation in its entirety,

not to the individual com
ponents used. B

ecause every installation is
different, the recom

m
ended installation should follow

 these guidelines
as a m

inim
um

. A
dditional equipm

ent (such as ferrite core absorbers
on pow

er conductors) or alternative w
iring practices m

ay be required
to m

eet conform
ance in som

e installations.

Filter: T
he input to the drive (or group of drives) m

ust include a filter
to reduce the electrical noise reflected back to the A

C
 Line.

Installation: Shielded cable m
ust be used for all control and pow

er
cables and exposed w

iring m
ust be kept as short as possible. T

he fig-
ure to the right show

s the control cable (B
) and m

otor cable (C
) w

ith 
the shield grounded w

ith clam
ps (A

) to a grounded, electrically conductive m
ounting panel (D

). T
he

m
otor cable m

ust be of a low
 capacitance specification: 

core / core 
75 pF/m

, core/shield 
150 pF/m

8.0
P

O
W

E
R

 W
IR

IN
G

H
azard of electrical shock! C

apacitors retain charge after pow
er is rem

oved. D
isconnect

incom
ing pow

er and w
ait until the voltage betw

een term
inals B

+ and B
- is 0 V

D
C

 before servicing the
drive.

N
ote drive input and output current ratings and check applicable electrical codes for required w

ire type
and size, grounding requirem

ents, over-current protection, and incom
ing pow

er disconnect, before
w

iring the drive. Size conservatively to m
inim

ize voltage drop.

Strip off 0.20 to 0.25 inches (5 to 6 m
m

) of insulation for input pow
er, output pow

er, and D
C

 B
us

w
iring. T

he input pow
er, output pow

er, and D
C

 B
us term

inals m
ust be tightened to a torque of 4.5 lb-

in (0.5 N
m

).

Input fusing and a pow
er disconnect sw

itch or contactor M
U

ST
 be w

ired in series w
ith term

inals L1 and
L2/N

 (on single-phase input m
odels), or term

inals L1, L2, and L3 (on three-phase input m
odels). T

his
disconnect m

ust be used to pow
er dow

n the drive w
hen servicing, or w

hen the drive is not to be operated
for a long period of tim

e, but should not be used to start and stop the m
otor.

R
epetitive cycling of a disconnect or input contactor (m

ore than once every tw
o m

in-
utes) m

ay cause dam
age to the drive.

9
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8.1
IN

P
U

T
 A

N
D

 O
U

T
P

U
T

 W
IR

IN
G

O
n

single phase input m
odels, w

ire the input pow
er to term

inals L1 and L2/N
. O

n three phase input
m

odels, w
ire the input pow

er to term
inals L1, L2, and L3. R

efer to Section 9.0 - SM
 Series ™

PO
W

E
R

W
IR

IN
G

 D
IA

G
R

A
M

.

A
ll three pow

er output w
ires, from

 term
inals U

, V, and W
 to the m

otor, m
ust be kept tightly bundled

and run in a separate conduit aw
ay from

 all other pow
er and control w

iring.

It
is not recom

m
ended to install contactors or disconnect sw

itches betw
een the drive and m

otor.
O

perating such devices w
hile the drive is running can potentially cause dam

age to the drive’s pow
er com

-
ponents. If such a device is required, it should only be operated w

hen the drive is in a ST
O

P state. If
there is potential for the device to be opened w

hile the drive is running, the drive m
ust be program

m
ed

for C
O

A
ST

 to stop (see Param
eter 4 - ST

O
P M

E
T

H
O

D
), and an auxiliary contact on the device m

ust
be interlocked w

ith the drive’s run circuit. T
his w

ill give the drive a stop com
m

and at the sam
e tim

e the
device opens, and w

ill not allow
 the drive to start again until the device is closed.

10



11

D
o

not 
connect 

incom
ing 

A
C

 
pow

er 
to 

output 
term

inals 
U

, 
V

, 
or 

W
, 

or 
term

inals B
+, B

-!. Severe dam
age to the drive w

ill result.

N
O

T
E

S:

1.
W

IR
E

 A
N

D
 G

R
O

U
N

D
 IN

 A
C

C
O

R
D

A
N

C
E

 W
IT

H
 N

E
C

 O
R

 C
E

C
, A

N
D

 A
LL A

PPLIC
A

B
LE

LO
C

A
L C

O
D

E
S.

2.
M

otor w
ires M

U
ST

 be run in a separate steel conduit aw
ay from

 control w
iring and incom

ing A
C

pow
er w

iring.

3.
D

o not install contactors betw
een the drive and the m

otor w
ithout consulting LE

E
SO

N
E

lectric
for m

ore inform
ation. Failure to do so m

ay result in drive dam
age.

4.
U

se only U
L and C

SA
 listed and approved w

ire.

5.
M

inim
um

 w
ire voltage rating is 300 V

 for 120, 208, and 240 V
ac system

s and 600 V
 for 400 and

480 V
ac system

s.

6.
W

ire gauge m
ust be based on a m

inim
um

 of 125%
 of the rated input/output current of the drive,

and a m
inim

um
 75°

C
 insulation rating. U

se copper w
ire only.

7.
Strip off 0.20 to 0.25 inches (5 to 6 m

m
) of insulation for input pow

er, output pow
er, and D

C
 B

us
w

iring.

9.0
SM

 Series ™
P

O
W

E
R

 W
IR

IN
G

 D
IA

G
R

A
M

W
A

R
N

IN
G

L1
B

-
B

+
PE

PE
W

V
U

PES

PES

PE

L2/N IN
PU

T
(SIN

G
LE-PH

A
SE M

O
D

ELS O
N

LY)

IN
PU

T A
C

V
O

LTA
G

E
IN

PU
T A

C
V

O
LTA

G
E

PE Lu
g

 o
n

H
eatsin

k

O
U

TPU
T (A

LL M
O

D
ELS)

3
 PH

A
SE

A
C

 M
O

TO
R

IN
PU

T
(TH

REE-PH
A

SE M
O

D
ELS O

N
LY)

L1
L2

L3
B

-
B

+



10.0
C

O
N

T
R

O
L

 W
IR

IN
G

10.1
C

O
N

T
R

O
L

 W
IR

IN
G

 V
S. P

O
W

E
R

 W
IR

IN
G

E
xternal control w

iring M
U

ST
be run in a separate conduit aw

ay from
 all other input and output pow

er
w

iring. If control w
iring is not kept separate from

 pow
er w

iring, electrical noise m
ay be generated on the

control w
iring that w

ill cause erratic drive behavior. U
se tw

isted w
ires or shielded cable grounded at the

drive chassis O
N

LY. R
ecom

m
ended control w

ire is B
elden 8760 (2-w

ire) or 8770 (3-w
ire), or equivalent.

Strip off 0.20 to 0.25 inches (5 to 6 m
m

) of insulation for control w
iring, and torque the control 

term
inals to 2 lb-in (0.2 N

m
). B

e careful not to overtorque the control term
inals, as this w

ill cause 
dam

age to the term
inal strip. T

his is not covered under w
arranty and can only be repaired by replacing

the control board.

10.2
T

B
-2: C

IR
C

U
IT

 C
O

M
M

O
N

T
he T

B
-2 term

inal is used as circuit com
m

on for the analog speed reference inputs. If necessary T
B

-2
m

ay be connected to chassis ground.

10.3
SU

R
G

E
 SU

P
P

R
E

SSIO
N

 O
N

 R
E

L
AY

S

C
urrent and voltage surges and spikes in the coils of contactors, relays, solenoids, etc, near or connected

to the drive, can cause erratic drive operation. T
herefore, a snubber circuit should be used on coils 

associated w
ith the drive. For A

C
 coils, snubbers should consist of a resistor and a capacitor in series

across the coil. For D
C

 coils, a free-w
heeling or flyback diode should be placed across the coil. Snubbers

are typically available from
 the m

anufacturer of the device.

10.4
ST

A
R

T
/ST

O
P

 C
O

N
T

R
O

L

T
here are various control schem

es that allow
 for 2-w

ire and 3-w
ire Start/Stop circuits. R

efer to the w
iring

diagram
s in Section 11.0 - SM

 Series ™
C

O
N

T
R

O
L W

IR
IN

G
 D

IA
G

R
A

M
S.

10.5
SP

E
E

D
 R

E
FE

R
E

N
C

E
 SIG

N
A

L
S

T
he drive allow

s for three analog speed reference inputs:

SPE
E

D
 PO

T
C

onnect the w
iper of a speed pot to term

inal T
B

-5, and connect the high and low
 end

leads to term
inals T

B
-6 and T

B
-2, respectively. T

he speed pot can be 2.5k
up to

10k
.

0-10 V
D

C
W

ire the positive to term
inal T

B
-5 and the negative to term

inal T
B

-2. T
B

-5 input
im

pedance is 120 kilohm
s.

4-20 m
A

W
ire the positive to term

inal T
B

-25 and the negative to term
inal T

B
-2. T

B
-25 input

im
pedance is 250 ohm

s.

12
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10.6
SP

E
E

D
 R

E
FE

R
E

N
C

E
 SE

L
E

C
T

IO
N

If
an analog speed reference input is used to control the drive speed, term

inal T
B

-13A
, 13B

, or 13E
(Param

eter 10, 11, or 12) m
ay be program

m
ed as the input select for the desired analog input signal.

W
hen that T

B
-13 term

inal is then closed to T
B

-11, the drive w
ill follow

 the selected analog speed 
reference input.

If
an analog speed reference input is not selected on the term

inal strip using T
B

-13A
, 13B

, or 13E
, 

speed control w
ill default to ST

A
N

D
A

R
D

 m
ode, w

hich is governed by the setting of Param
eter 05 -

ST
A

N
D

A
R

D
 SPE

E
D

 SO
U

R
C

E
. T

he ST
A

N
D

A
R

D
 SPE

E
D

 SO
U

R
C

E
 can be the ▲

and
▼

buttons on
the front of the drive, PR

E
SE

T
 SPE

E
D

 #1(Param
eter 31), a 0-10 V

D
C

 signal, or a 4-20 m
A

 signal.

0-10 V
D

C
 and 4-20 m

A
 IN

PU
T

 SIG
N

A
LS

T
B

-13A
, T

B
-13B

, and T
B

-13E
 can all be program

m
ed to select a 0-10 V

D
C

 or 4-20 m
A

 analog speed
reference input.

PR
E

SE
T

 SPE
E

D
S

T
B

-13A
 can be program

m
ed to select PR

E
SE

T
 SPE

E
D

 #1 (04), T
B

-13B
 to select PR

E
SE

T
 SPE

E
D

 #2
(04), and T

B
-13E

 to select PR
E

SE
T

 SPE
E

D
 #3 (04). T

here are a total of seven preset speeds, w
hich are

activated by different com
binations of contact closures betw

een T
B

-13A
, 13B

, 13E
 and T

B
-11. R

efer to
Param

eters 31-37 in Section 15.0 - D
E

SC
R

IPT
IO

N
 O

F PA
R

A
M

E
T

E
R

S.

JO
G

T
B

-13B
 can be program

m
ed to select either JO

G
 FO

R
W

A
R

D
 (07) or JO

G
 R

E
V

E
R

SE
 (08). T

he Jog
speed is set by PR

E
SE

T
 SPE

E
D

 #2 (Param
eter 32). C

lose T
B

-13B
 to T

B
-11 to JO

G
, and open the 

contact to ST
O

P.W
hen operating in JO

G
 m

ode, the ST
O

P signal and the A
U

X
ILIA

R
Y

 ST
O

P function
(see Param

eters 10-12), and the ST
O

P key on the optional rem
ote keypad W

IL
L

 N
O

T
stop the drive.

To
stop the drive, rem

ove the JO
G

 com
m

and.

JO
G

 
R

E
V

E
R

SE
 

w
ill 

operate 
the 

drive 
in 

reverse 
rotation 

even 
if 

R
O

T
AT

IO
N

 
D

IR
E

C
T

IO
N

 (Param
eter 17) is set to FO

R
W

A
R

D
 O

N
LY.

N
O

T
E

:
If

the drive is com
m

anded to JO
G

 w
hile running, the drive w

ill enter JO
G

 m
ode and run at

PR
E

SE
T

 SPE
E

D
 #2. W

hen the JO
G

 com
m

and is rem
oved, the drive w

ill ST
O

P.

M
O

T
O

R
 O

PE
R

AT
E

D
 PO

T
 (M

O
P) / FLO

AT
IN

G
 PO

IN
T

 C
O

N
T

R
O

L

T
B

-13B
 and T

B
-13E

 are used for this function, w
hich controls the drive speed using contacts w

ired to
the term

inal strip. Program
 T

B
-13B

 for D
E

C
R

E
A

SE
 FR

E
Q

 (05), and program
 T

B
-13E

 for IN
C

R
E

A
SE

FR
E

Q
 (05). C

losing T
B

-13B
 to T

B
-11 w

ill cause the speed setpoint to decrease until the contact is
opened. C

losing T
B

-13E
 to T

B
-11 w

ill cause the speed setpoint to increase until the contact is opened.
T

he IN
C

R
EA

SE FR
EQ

 function w
ill only operate w

hile the drive is running.

W
A

R
N

IN
G

W
A

R
N

IN
G
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N
O

T
E

:IfT
B

-13A
, T

B
-13B

, and T
B

-13E
 are all program

m
ed to select speed references, and tw

o or three
of the term

inals are closed to T
B

-11, the higher term
inal has priority and w

ill override the others. For
exam

ple, if T
B

-13A
 is program

m
ed to select 0-10 V

D
C

, and T
B

-13E
 is program

m
ed to select PR

E
SE

T
SPE

E
D

 #3, closing both term
inals to T

B
-11 w

ill cause the drive to respond to PR
E

SE
T

 SPE
E

D
 #3,

because T
B

-13E
 overrides T

B
-13A

.

T
he exception to this is the M

O
P

function, w
hich requires the use of T

B
-13B

 and T
B

-13E
. T

his leaves
T

B
-13A

 to be used for som
e other function. If T

B
-13A

 is program
m

ed for a speed reference, and 
T

B
-13A

 is closed to T
B

-11, T
B

-13A
 w

ill override the M
O

P function.

10.7
D

R
IV

E
 ST

AT
U

S D
IG

IT
A

L
 O

U
T

P
U

T
S

T
here is one Form

 A
 relay at term

inals T
B

-16 and T
B

-17. R
elay contacts are rated 3 am

ps at 250 V
ac.

Term
inal T

B
-13E

 can also be configured as a digital output. T
his output circuit is a current-sourcing type

rated at 12 V
D

C
 and 50 m

A
 m

axim
um

.

T
he Form

 A
 relay and digital output can be program

m
ed to indicate any of the follow

ing: R
U

N
, FA

U
LT,

IN
V

E
R

SE
 FA

U
LT, FA

U
LT

 LO
C

K
O

U
T, AT

 SPE
E

D
, A

B
O

V
E

 PR
E

SE
T

 SPE
E

D
 #3, C

U
R

R
E

N
T

LIM
IT, A

U
T

O
 SPE

E
D

 M
O

D
E

, and R
E

V
E

R
SE

. R
efer to Param

eters 06 and 12 in Section 15.0 -
D

E
SC

R
IPT

IO
N

 O
F PA

R
A

M
E

T
E

R
S.

T
he diagram

 below
 illustrates how

 T
B

-13E
, w

hen configured as a digital output, can be used to drive an
external relay:

D
IO

D
E SN

U
B

B
ER

(1
N

4
1

4
8

 o
r Eq

u
ivalen

t)RELA
Y C

O
IL

TB
-2

TB
-1

3
E

SM SERIES™

TERMINAL STRIP
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11.0
SM

 Series ™
C

O
N

T
R

O
L

 W
IR

IN
G

 D
IA

G
R

A
M

S

11.1
SM

 Series ™
T

E
R

M
IN

A
L

 ST
R

IP

Show
n below

 is the control term
inal strip, along w

ith a brief description of the function of each term
inal.

T
he follow

ing w
iring diagram

 exam
ples provide a quick reference to w

ire the drive for the m
ost com

m
on

configurations.

N
O

T
E

:T
he function of term

inals T
B

-13A
, T

B
-13B

, T
B

-13E
 and the Form

 A
 relay at term

inals 16 and
17 are dependent on the program

m
ing of certain param

eters. R
efer to Section 15.0 - D

E
SC

R
IPT

IO
N

O
F PA

R
A

M
E

T
E

R
S.

1
2

5
6

1
1

1
3

A
1

3
B

1
3

E
2

5
1

6
1

7

M
A

IN
TA

IN
ED

RU
N

/STO
P

C
O

N
TA

C
T

FO
RM

 A
RELA

Y

RUN

SIGNAL COMMON

0-10 VDC INPUT

SPEED POT POWER SUPPLY

DIGITAL INPUT REFERENCE

TB-13A FUNCTION SELECT

TB-13B FUNCTION SELECT

TB-13E FUNCTION SELECT

4-20 mA INPUT
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11.2
T

W
O

-W
IR

E
 ST

A
R

T
/ST

O
P

 C
O

N
T

R
O

L

N
O

T
E

S:

1.
C

lose T
B

-1 to T
B

-11 to R
U

N
 and open to ST

O
P.T

B
-1 functions as a R

U
N

 input for tw
o-w

ire
start/stop circuits, and a ST

O
P input for three-w

ire start/stop circuits. R
efer to Section 11.3.

2.
If reverse direction is required, set R

O
T

AT
IO

N
 (Param

eter 17) to FO
R

W
A

R
D

 A
N

D
 R

E
V

E
R

SE
(02), and program

 T
B

-13A
 (Param

eter 10) to R
U

N
 R

E
V

E
R

SE
 (06). C

lose T
B

-13A
 to T

B
-11 to

R
U

N
 in the reverse direction, and open to ST

O
P.

3.
For 0-10 V

D
C

 or 4-20 m
A

 speed control, set ST
A

N
D

A
R

D
 SPE

E
D

 SO
U

R
C

E
 (Param

eter 05) to
0-10 V

D
C

 (03) or 4-20 m
A

 (04).

1
2

5
6

1
1

1
3

A
1

3
B

1
3

E
2

5
1

6
1

7

M
A

IN
TA

IN
ED

RU
N

/STO
P C

O
N

TA
C

T
(FO

R
W

A
RD

)

M
A

IN
TA

IN
ED

RU
N

/STO
P C

O
N

TA
C

T
(REV

ERSE)

FO
RM

 A
RELA

Y

RUN

SIGNAL COMMON

0-10 VDC INPUT

SPEED POT POWER SUPPLY

DIGITAL INPUT REFERENCE

TB-13A FUNCTION SELECT
(RUN REVERSE)

TB-13B FUNCTION SELECT

TB-13E FUNCTION SELECT

4-20 mA INPUT
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11.3
T

H
R

E
E

-W
IR

E
 ST

A
R

T
/ST

O
P

 C
O

N
T

R
O

L

N
O

T
E

S:

1.
Program

 T
B

-13E
 (Param

eter 12) for ST
A

R
T

 FO
R

W
A

R
D

 (06).

2.
If reverse direction is required, set R

O
T

AT
IO

N
 (Param

eter 17) to FO
R

W
A

R
D

 A
N

D
 R

E
V

E
R

SE
(02), and program

 T
B

-13A
 (Param

eter 10) for ST
A

R
T

 R
E

V
E

R
SE

 (07).

3.
M

om
entarily close T

B
-13E

 to T
B

-11 to ST
A

R
T

 in the forw
ard direction, or close T

B
-13A

 to 
T

B
-11 to ST

A
R

T
 in the reverse direction. M

om
entarily open T

B
-1 to T

B
-11 to ST

O
P the drive.

4.
For 0-10 V

D
C

 or 4-20 m
A

 speed control, set ST
A

N
D

A
R

D
SPE

E
D

SO
U

R
C

E
 (Param

eter 05) to
0-10 V

D
C

 (03) or 4-20 m
A

 (04).

1
2

5
6

1
1

1
3

A
1

3
B

1
3

E
2

5
1

6
1

7

M
O

M
EN

TA
R
Y

STO
P C

O
N

TA
C

T
M

O
M

EN
TA

R
Y

STA
R
T C

O
N

TA
C

T

REV
FW

D

FO
RM

 A
RELA

Y

STOP

SIGNAL COMMON

0-10 VDC INPUT

SPEED POT POWER SUPPLY

DIGITAL INPUT REFERENCE

TB-13A FUNCTION SELECT
(START REVERSE)

TB-13B FUNCTION SELECT

TB-13E FUNCTION SELECT
(START FORWARD)

4-20 mA INPUT
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11.4
P

R
E

SE
T

 SP
E

E
D

S A
N

D
 SP

E
E

D
 P

O
T

 
(W

IT
H

 T
W

O
-W

IR
E

 ST
A

R
T

/ST
O

P
 C

O
N

T
R

O
L

)

N
O

T
E

S:

1.
For preset speed control, all or som

e of the T
B

-13 term
inals m

ust be program
m

ed as preset speed
selects. If only tw

o or three preset speeds are required, only tw
o of the T

B
-13 term

inals m
ust be

used. R
efer to the table in the description of Param

eters 31-37 in Section 15.0.

2.
Program

 the PR
E

SE
T

SPE
E

D
S (Param

eters 31-37) to the desired values.

3.
If speed pot control is desired w

hen none of the preset speeds are selected (all preset speed selects
are open to T

B
-11), set ST

A
N

D
A

R
D

 SPE
E

D
SO

U
R

C
E

 (Param
eter 05) to 0-10 V

D
C

 (03).

1
2

5
6

1
1

1
3

A
1

3
B

1
3

E
2

5
1

6
1

7

M
A

IN
TA

IN
ED

RU
N

/STO
P

C
O

N
TA

C
T SPEED

PO
T

FO
RM

 A
RELA

Y

RUN

SIGNAL COMMON

0-10 VDC INPUT

SPEED POT POWER SUPPLY

DIGITAL INPUT REFERENCE

TB-13A FUNCTION SELECT
(PRESET SPEED #1)

TB-13B FUNCTION SELECT
(PRESET SPEED #2)

TB-13E FUNCTION SELECT
(PRESET SPEED #3)
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12.0
IN

IT
IA

L
 P

O
W

E
R

 U
P

 A
N

D
 M

O
T

O
R

 R
O

T
AT

IO
N

D
O

 N
O

T
 connect incom

ing A
C

 pow
er to output term

inals U
, V, and W

 or term
inals

B
+, B

-! Severe dam
age to the drive w

ill result. D
o not continuously cycle input pow

er to the drive m
ore

than once every tw
o m

inutes. D
am

age to the drive w
ill result.

H
azard of electrical shock! W

ait three m
inutes after disconnecting incom

ing pow
er

before servicing drive. C
apacitors retain charge after pow

er is rem
oved.

Severe
dam

age to the drive can result if it is operated after a long period of storage or
inactivity w

ithout reform
ing the D

C
 bus capacitors!

Ifinput pow
er has not been applied to the drive for a period of tim

e exceeding three years (due to storage,
etc), the electrolytic D

C
 bus capacitors w

ithin the drive can change internally, resulting in excessive leakage
current. T

his can result in prem
ature failure of the capacitors if the drive is operated after such a long

period of inactivity or storage.

In
order to reform

 the capacitors and prepare the drive for operation after a long period of inactivity,
apply input pow

er to the drive for 8 hours prior to actually operating the m
otor.

B
efore attem

pting to operate the drive, m
otor, and driven equipm

ent, be sure all procedures pertaining
to installation and w

iring have been properly follow
ed.

D
isconnect the driven load from

 the m
otor. V

erify that the drive input term
inals (L1, L2/N

, or L1, L2,
and L3) are w

ired to the proper input voltage per the nam
eplate rating of the drive.

E
nergize the incom

ing pow
er line. T

he LE
D

display w
ill flash a three digit num

ber (320 in the exam
ple

below
) that identifies the param

eter version contained in the drive. T
he display should then read “- - -”,

w
hich indicates that the drive is in a ST

O
P condition. T

his is show
n below

:

A
pply input pow

er

D
isplay flashes param

eter
version (300-399)

D
isplay then reads “- - -”

W
A

R
N

IN
G

W
A

R
N

IN
G

D
A

N
G

E
R
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Follow
 the procedure below

 to check the m
otor rotation. T

his procedure assum
es that the drive has been

pow
ered up for the first tim

e, and that none of the param
eters have been changed.

1.
U

se the ▼
button to decrease the speed setpoint to 00.0 H

z. T
he left decim

al point w
ill illum

inate
as the speed setpoint is decreased. If the ▼

button is held dow
n, the speed setpoint w

ill decrease by
tenths of H

z until the next w
hole H

z is reached, and then it w
ill decrease by one H

z increm
ents.

O
therw

ise, each push of the ▼
button w

ill decrease the speed setpoint by a tenth of a H
z.

O
nce 00.0 H

z is reached, the display w
ill toggle betw

een “00.0” and “- - -”, w
hich indicates that

the drive is in a ST
O

P condition w
ith a speed setpoint of 00.0 H

z.

2.
G

ive the drive a ST
A

R
T

 com
m

and. T
his can be done using one of several w

iring m
ethods described

in Section 11.0 - SM
 Series ™

C
O

N
T

R
O

L W
IR

IN
G

 D
IA

G
R

A
M

S. O
nce the ST

A
R

T
 com

m
and

is issued, the display w
ill read “00.0”, indicating that the drive is in a R

U
N

 condition w
ith a speed

setpoint of 00.0 H
z.

3.
U

se the ▲
button to increase the speed setpoint until the m

otor starts to rotate. T
he left decim

al
point w

ill light as the speed setpoint is increased. If the ▲
button is held dow

n, the speed setpoint
w

ill increase by tenths of H
z until the next w

hole H
z is reached, and then it w

ill increase by one
H

z increm
ents. O

therw
ise, each push of the button w

ill increase the speed setpoint by a tenth of a
H

z.

4.
If the m

otor is rotating in the w
rong direction, give the drive a ST

O
P com

m
and and rem

ove pow
er

from
 the drive. W

ait three m
inutes for the bus capacitors to discharge, and sw

ap any tw
o of the

m
otor w

ires connected to U
, V, and W

.

N
O

T
E

:T
he drive is phase insensitive w

ith respect to incom
ing line voltage. T

his m
eans that the drive

w
ill operate w

ith any phase sequence of the incom
ing three phase voltage. T

herefore, to change the m
otor

rotation, the phases m
ust be sw

apped at the drive output term
inals or at the m

otor.
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13.0
P

R
O

G
R

A
M

M
IN

G
 T

H
E

 SM
 Series ™

D
R

IV
E

T
he drive m

ay be program
m

ed by one of tw
o m

ethods: using the three buttons and 3-digit LE
D

 display
on the front of the display, or program

m
ing the E

lectronic Program
m

ing M
odule (E

PM
) using the

optional E
PM

 Program
m

er. T
his section describes program

m
ing the drive using the buttons and display,

w
hich are show

n below
:

To
enter the PR

O
G

R
A

M
 m

ode to access the param
eters, press the M

ode
button. T

his w
ill activate the

PA
SSW

O
R

D
 prom

pt (if the passw
ord has not been disabled). T

he display w
ill read “00” and the upper

right-hand decim
al point w

ill be blinking, as show
n below

:

Press
M

ode

D
isplay reads “00”

U
pper right decim

al point blinks

U
se the ▲

and
▼

buttons to scroll to the passw
ord value (the factory default passw

ord is “225”) and press
the

M
ode

button. O
nce the correct passw

ord value is entered, the display w
ill read “P01”, w

hich 
indicates that the PR

O
G

R
A

M
 m

ode has been accessed at the beginning of the param
eter m

enu (P01 is
the first param

eter). T
his is show

n below
:

U
se

▲
and

▼
to scroll to the

passw
ord value

Press
M

ode
to enter passw

ord

Param
eter m

enus is accessed at the
first param

eter

B
U

TTO
N

S

M
o
d
e

D
ISPLA

Y
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N
O

T
E

:Ifthe display flashes “E
r”, the passw

ord w
as incorrect, and the process to enter the passw

ord m
ust

be repeated.

U
se the ▲

and
▼

buttons to scroll to the desired param
eter num

ber. In the exam
ple below

, Param
eter

19 is being displayed, w
hich is the A

C
C

E
LE

R
AT

IO
N

 T
IM

E
 of the drive:

U
se

▲
and

▼
to scroll to the desired

param
eter num

ber (the exam
ple is

Param
eter 19 - A

C
C

E
LE

R
AT

IO
N

T
IM

E
)

O
nce the desired param

eter num
ber is found, press the M

ode
button to display the present param

eter
setting. T

he upper right-hand decim
al point w

ill begin blinking, indicating that the present param
eter

setting is being displayed, and that it can be changed by using the ▲
and

▼
buttons.

Press
M

ode
to display present

param
eter setting (exam

ple setting
is 20.0)

U
pper right decim

al point blinks

U
se

▲
and

▼
to change setting

(exam
ple setting changed to 30.0)

Press
M

ode
to store new

 setting

Pressing the M
ode

w
ill store the new

 setting and also exit the PR
O

G
R

A
M

 m
ode. To change another

param
eter, press the M

ode
key again to re-enter the PR

O
G

R
A

M
 m

ode (the param
eter m

enu w
ill be

accessed at the param
eter that w

as last view
ed or changed before exiting). If the M

ode
key is pressed w

ithin
tw

o m
inutes of exiting the PR

O
G

R
A

M
 m

ode, the passw
ord is not required access the param

eters. A
fter

tw
o m

inutes, the passw
ord m

ust be entered in order to access the param
eters again.



13.1
SE

T
T

IN
G

 V
A

LU
E

S IN
 T

E
N

T
H

S O
F U

N
IT

S A
B

O
V

E
 100

Param
eter settings and the keypad speed com

m
and can alw

ays be adjusted in tenths of unit increm
ents

from
 0.0 to 99.9. A

bove 100 how
ever, values can be set in w

hole units or tenths of units, depending on
the setting of Param

eter 16 - U
N

IT
S E

D
IT

IN
G

.

If
Param

eter 16 - U
N

IT
S E

D
IT

IN
G

 is set to W
H

O
LE

 U
N

IT
S (02), param

eter values and the keypad
speed com

m
and can only be adjusted by w

hole unit increm
ents above 100. For exam

ple, Param
eter 19 -

A
C

C
E

LE
R

AT
IO

N
 T

IM
E

 could not be set to 243.7 seconds. It could only be set to 243 or 244 seconds.
Likew

ise, the keypad speed com
m

and (set using the ▲
and

▼
buttons) could not be set to 113.4 H

z. It
could only be set to 113 or 114 H

z.

If, how
ever, Param

eter 16 - U
N

IT
S E

D
IT

IN
G

 is set to T
E

N
T

H
S O

F U
N

IT
S (01), param

eter values
and the keypad speed com

m
and can be adjusted in tenths of unit increm

ents up to a value of 1000 (above
1000, w

hole unit increm
ents only). E

ach push of the ▲
or

▼
button w

ill adjust the value by one tenth
of a unit. If the ▲

or
▼

button is pressed and held, the value w
ill increm

ent by tenths of units until the
next w

hole unit is reached, and then the value w
ill increm

ent by w
hole units.

W
hen a value above 100 is being adjusted by tenths of units, the value is shifted to the left by one digit

so that the tenths portion of the value can be displayed. T
his results in the first digit (reading from

 left
to right) of the value disappearing from

 the display. A
lso, the low

er decim
al point w

ill blink to indicate
that the actual value is above 100. O

nce the value is no longer being adjusted, the value w
ill shift back

to the right and the tenths portion of the value w
ill disappear.

In
the exam

ple below
, Param

eter 19 - A
C

C
E

LE
R

AT
IO

N
 T

IM
E

 is presently set to 243.0 seconds, and is
being increased to 243.7 seconds.

G
o

to Param
eter 19 and press M

ode
to see present setting (“243” seconds)

U
pper right decim

al point blinks

Press
▲

button to see tenths portion

V
alue shifts to the left (“2” disappears)

U
pper right decim

al point and low
er

decim
al point blink

Press
▲

button to scroll up to “43.7”

Press
M

ode
to store new

 value

23
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13.2
E

L
E

C
T

R
O

N
IC

 P
R

O
G

R
A

M
M

IN
G

 M
O

D
U

L
E

 (E
P

M
)

Every SM
 Series ™

drive has an E
lectronic Program

m
ing M

odule (E
PM

)
installed on the m

ain control
board. T

he E
PM

 stores the user’s param
eter settings and special O

E
M

 default settings (if program
m

ed).
T

he E
PM

 is rem
ovable, allow

ing it to be installed in another drive for quick set-up. For exam
ple, if a

drive is being replaced w
ith a new

 one, the E
PM

 can be taken out of the first drive and installed in the
new

 drive. D
ow

ntim
e is m

inim
ized because the new

 drive does not require program
m

ing - it is ready to
run w

hen the E
PM

is installed.

T
he SM

 Series ™
drive contains tw

o or three sets of param
eter values, depending on w

hether the drive
has been program

m
ed w

ith optional O
E

M
 default settings. T

he first set of values is the factory default
settings, w

hich are perm
anently stored on the m

ain control board and cannot be changed. T
he second

set of values is the user settings, w
hich are stored in the E

PM
. W

hen the drive leaves the factory, the user
settings are the sam

e as the factory default settings, but the user settings can be changed to configure the
drive for a particular application. T

he optional third set of values is the O
E

M
default settings, w

hich 
are also stored in the E

PM
. O

E
M

 default settings are typically used in cases w
here m

any drives are used 
for the sam

e application, w
hich requires that all of the drives have the sam

e param
eter settings. T

he 
O

E
M

 default settings cannot be changed w
ithout the optional E

PM
 Program

m
er. T

he drive can be 
program

m
ed to operate according to the user settings or the O

E
M

 default settings (see Param
eter 48 in

Section 15.0).

N
O

T
E

:T
he drive w

ill not operate w
ithout the E

PM
 installed, T

he drive w
ill display “F1” if the E

PM
 is

m
issing or dam

aged.

D
o

not rem
ove the E

PM
 w

hile pow
er is applied to the drive. D

am
age to the E

PM
and/or drive m

ay result.

A
n E

PM
 Program

m
er is available as an option from

 LE
E

SO
N

E
lectric, w

hich has the ability to quickly
and easily program

 m
any SM

 Series ™
drives for the sam

e configuration. O
nce a “m

aster” E
PM

 is 
program

m
ed w

ith the desired param
eter settings, the E

PM
Program

m
er can copy those setting to other

E
PM

s, allow
ing m

any drives to be configured very quickly. Please consult the E
PM

 Program
m

er
Instruction M

anual or contact the factory for m
ore inform

ation.

If
the O

E
M

settings in the E
PM

 becom
e corrupted, the drive w

ill operate norm
ally, until an attem

pt is
m

ade to perform
 a R

E
SE

T
 O

E
M

 using Param
eter 48 - PR

O
G

R
A

M
 SE

LE
C

T
IO

N
. T

he drive w
ill then

flash “G
F” to indicate that the O

E
M

 settings are no longer valid. T
his w

ill require that the E
PM

 be 
re-program

m
ed using the optional E

PM
 Program

m
er.

If
the O

E
M

 settings and the user settings are both corrupted, the drive w
ill display “G

F” im
m

ediately
and the drive w

ill require a R
E

SE
T

 60 or R
E

SE
T

 50 using Param
eter 48 - PR

O
G

R
A

M
 SE

LE
C

T
IO

N
.

O
nce the R

E
SE

T
 is perform

ed, the param
eters can then be program

m
ed individually to m

atch the O
E

M
default settings. T

his w
ill allow

 the drive to operate as if it w
ere in O

E
M

m
ode, even though it is actually

in U
SE

R
m

ode. R
efer to Param

eter 48 in Section 15.0 - D
E

SC
R

IPT
IO

N
 O

F PA
R

A
M

E
T

E
R

S.

N
O

T
E

:T
he drive w

ill also display “G
F” if a R

E
SE

T
 O

E
M

 or O
PE

R
AT

E
 W

IT
H

 O
E

M
 SE

T
T

IN
G

S is
attem

pted w
hen the drive is not equipped w

ith the O
E

M
 default option.

W
A

R
N

IN
G



25

14.0
PA

R
A

M
E

T
E

R
 M

E
N

U

FACTO
RY

NO
.

PARAM
ETER NAM

E
RANG

E O
F ADJUSTM

ENT
DEFAULT

(N
O

TE 1)

01
LIN

E VO
LTAG

E 
H

IG
H

 (01), LO
W

 (02)
H

IG
H

 (01)

02
C

AR
R

IER
 FR

EQ
U

EN
C

Y
4kH

z (01), 6kH
z (02), 8kH

z (08), 10 kH
z (04)

6 kH
z (02)

03
START M

ETH
O

D
N

O
R

M
AL (01), START O

N
 PO

W
ER

 U
P (02),

N
O

R
M

AL (01)

START W
ITH

 D
C

 BR
AKE (03),

AU
TO

R
ESTART W

ITH
 D

C
 BR

AKE (04),

FLYIN
G

 R
ESTART 1 (05,) FLYIN

G
 R

ESTART 2 (06),

FLYIN
G

 R
ESTART 3 (07)

04
STO

P M
ETH

O
D

C
O

AST (01), C
O

AST W
ITH

 D
C

 BR
AKE (02),

C
O

AST (01)

R
AM

P (03), R
AM

P W
ITH

 D
C

 BR
AKE (04)

05
STAN

DAR
D

 SPEED
KEYPAD

 (01), PR
ESET #1 (02),

KEYPAD
 (01)

SO
U

R
C

E
0-10 VD

C
 (03), 4-20 m

A (04)

06
R

ELAY O
U

TPU
T

N
O

N
E (01), RU

N
 (02) ,FAU

LT (03),
N

O
N

E (01)

IN
VER

SE FAU
LT (04), FAU

LT LO
C

KO
U

T (05),

AT
SET SPEED

 (06), ABO
VE PR

ESET #3 (07),

C
U

R
R

EN
T LIM

IT (08), AU
TO

 SPEED
 (09),

R
EVER

SE (10)

10
TB-13A FU

N
C

TIO
N

N
O

N
E (01), 0-10 VD

C
(02), 4-20m

A (03),
N

O
N

E (01)

SELEC
T

PR
ESET SPEED

 #1 (04), START FW
D

 (05),

RU
N

 R
EVER

SE (06), START R
EVER

SE (07),

R
EM

O
TE KEYPAD

(08), D
B FAU

LT (09),

AU
XILIARY STO

P (10), AC
C

EL/D
EC

EL #2  (11)

11
TB-13B FU

N
C

TIO
N

N
O

N
E (01), 0-10 VD

C
 (02), 4-20m

A (03),
N

O
N

E (01)

SELEC
T

PR
ESET SPEED

 #2 (04), D
EC

R
EASE FR

EQ
 (05),

START FO
RW

AR
D

 (06), JO
G

 FO
RW

AR
D

 (07),

JO
G

 R
EVER

SE (08), EXTER
N

AL FAU
LT (09),

IN
VER

SE EXT FAU
LT (10), AU

XILIARY STO
P (11),

AC
C

EL/D
EC

EL #2 (12), R
EM

O
TE KEYPAD

 (13)

N
O

T
E

 1:Factory defaults are show
n for a 60 H

z base frequency. See Param
eter 48 for 50 H

z base fre-

quency.



26

FACTO
RY

NO
.

PARAM
ETER NAM

E
RANG

E O
F ADJUSTM

ENT
DEFAULT

(N
O

TE 1)

12
TB-13E FU

N
C

TIO
N

N
O

N
E (01), 0-10 VD

C
 (02), 4-20m

A (03),
N

O
N

E (01)

SELEC
T

PR
ESET SPEED

 #3 (04), IN
C

R
EASE FR

EQ
 (05),

START FO
RW

AR
D

 (06), EXTER
N

AL FAU
LT (07),

IN
VER

SE EXT FAU
LT (08), AU

XILIARY STO
P (09),

AC
C

EL/D
EC

EL #2 (10).

TB-13E O
U

TPU
T

RU
N

 (11), FAU
LT (12), IN

VER
SE FAU

LT (13),

SELEC
TIO

N
S

FAU
LT LO

C
KO

U
T (14), AT SET SPEED

 (15),

ABO
VE PR

ESET #3 (16), C
U

R
R

EN
T LIM

IT (17),

AU
TO

SPEED
 (18), R

EVER
SE (19),

DYN
AM

IC
 BR

AKIN
G

 (20),

O
TH

ER
 SELEC

TIO
N

S
R

EM
O

TE KEYPAD
 (21)

14
C

O
N

TRO
L

TER
M

IN
AL STR

IP O
N

LY (01),
TERM

INAL STRIP

R
EM

O
TE KEYPAD

 O
N

LY (02),
O

N
LY (01)

16
U

N
ITS ED

ITIN
G

TEN
TH

S O
F U

N
ITS (01),

W
H

O
LE

W
H

O
LE U

N
ITS (02)

U
N

ITS (02)

17
RO

TATIO
N

FO
RW

AR
D

 O
N

LY (01),
FO

RW
AR

D

FO
RW

AR
D

 AN
D

 R
EVER

SE (02)
O

N
LY (01)

19
AC

C
ELER

ATIO
N

 TIM
E

0.1 - 3600.0 SEC
20.0 SEC

20
D

EC
ELER

ATIO
N

 TIM
E

0.1 - 3600.0 SEC
20.0 SEC

21
D

C
 BR

AKE TIM
E

0.0 - 3600.0 SEC
0.0 SEC

22
D

C
 BR

AKE VO
LTAG

E
0.0 - 30.0 %

0.0 %

23
M

IN
IM

U
M

 FR
EQ

U
EN

C
Y

0.0 - M
AXIM

U
M

 FR
EQ

U
EN

C
Y

0.0 H
z

24
M

AXIM
U

M
 FR

EQ
U

EN
C

Y
M

IN
IM

U
M

 FR
EQ

 - 240 H
z

60.0 H
z

25
C

U
R

R
EN

T LIM
IT

30 - 180 %
180 %

26
M

O
TO

R
 O

VER
LO

AD
30 - 100 %

100 %

27
BASE FR

EQ
U

EN
C

Y
25.0 - 500.0 H

z
60.0 H

z

28
FIXED

 BO
O

ST
0.0 - 30.0%

1.0%

29
AC

C
EL BO

O
ST

0.0 - 20.0%
0.0%

PA
R

A
M

E
T

E
R

 M
E

N
U

(cont)

N
O

T
E

 1:Factory defaults are show
n for a 60 H

z base frequency. See Param
eter 48 for 50 H

z base fre-

quency.



FACTO
RY

NO
.

PARAM
ETER NAM

E
RANG

E O
F ADJUSTM

ENT
DEFAULT

(N
O

TE 1)

30
SLIP C

O
M

PEN
SATIO

N
0.0 - 5.0 %

0.0 %

31-37
PR

ESET SPEED
S

0.0 - M
AXIM

U
M

 FR
EQ

U
EN

C
Y

0.0 H
z

38
SKIP BAN

DW
ID

TH
0.0 - 10.0 H

z
0.0 H

z

39
SPEED

 SC
ALIN

G
0.0 - 6500.0

0.0

42
AC

C
EL / D

EC
EL #2

0.1 - 3600.0 SEC
20.0 SEC

44
PASSW

O
R

D
000 - 999

225

45
SPD

 AT M
IN

 SIG
N

AL
M

IN
IM

U
M

 FR
EQ

U
EN

C
Y - 999 H

z
0.0 H

z

46
SPD

 AT M
AX SIG

N
AL

M
IN

IM
U

M
 FR

EQ
U

EN
C

Y - 999 H
z

60.0 H
z

47
C

LEAR
 H

ISTO
RY

M
AIN

TAIN
 (01), C

LEAR
 (02)

M
AIN

TAIN
 (01)

48
PRO

G
R

AM
U

SER
 SETTIN

G
S (01), O

EM
 SETTIN

G
S (02),

R
ESET

SELEC
TIO

N
R

ESET O
EM

 (03), R
ESET 60 (04),

60 (04)

R
ESET 50 (05), TR

AN
SLATE (06)

50
FAU

LT H
ISTO

RY
(VIEW

 - O
N

LY)
(N

/A)

51
SO

FTW
AR

E C
O

D
E

(VIEW
 - O

N
LY)

(N
/A)

52
D

C
 BU

S VO
LTAG

E
(VIEW

 - O
N

LY)
(N

/A)

53
M

O
TO

R
 VO

LTAG
E

(VIEW
 - O

N
LY)

(N
/A)

54
LO

AD
(VIEW

 - O
N

LY)
(N

/A)

55
0 - 10 VD

C
 IN

PU
T

(VIEW
 - O

N
LY)

(N
/A)

56
4-20 m

A IN
PU

T
(VIEW

 - O
N

LY)
(N

/A)

57
TB STR

IP STATU
S

(VIEW
 - O

N
LY)

(N
/A)

58
KEYPAD

 STATU
S

(VIEW
 - O

N
LY)

(N
/A)

PA
R

A
M

E
T

E
R

 M
E

N
U

 (cont)

27

N
O

T
E

 1:
Factory defaults are show

n for a 60 H
z base frequency. See Param

eter 48 for 50 H
z base 

frequency.
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15.0
D

E
SC

R
IP

T
IO

N
 O

F PA
R

A
M

E
T

E
R

S

P
01

L
IN

E
 V

O
LT

A
G

E
 SE

L
E

C
T

IO
N

T
his calibrates the drive for the actual applied input voltage. Set this param

eter to H
IG

H
(01) for 120,

220-240, and 460-480 V
ac input, or LO

W
(02) for 200-208 and 380-415 V

ac input.

N
O

T
E

:If
this param

eter is changed w
hile the drive is running, the new

 value w
ill not take effect until

the drive is stopped.

P
02

C
A

R
R

IE
R

 FR
E

Q
U

E
N

C
Y

T
his sets the sw

itching rate of the output IG
B

T
’s. Increasing the carrier frequency w

ill result in less 
audible m

otor noise. A
vailable settings are: 4 kH

z, 6 kH
z, 8 kH

z, and 10 kH
z.

PA
R

A
M

E
T

E
R

C
A

R
R

IE
R

A
M

B
IE

N
T

 O
R

 O
U

T
PU

T
SE

T
T

IN
G

FR
E

Q
U

E
N

C
Y

D
E

R
AT

E
 (N

O
T

E
 2)

01
4 kH

z
40 C

 or 100 %

02
6 kH

z
40 C

 or 100 %

03
8 kH

z
40 C

 or 100 %

04
10 kH

z
35 C

 or 92 %

N
O

T
E

 1:
T

he SM
 Series ™

drive is fully rated up to 8 kH
z carrier frequency. If the 10 kH

z carrier 
frequency is selected, the drive’s am

bient tem
perature rating O

R
 output current rating m

ust be derated
to the value show

n in the table above.

N
O

T
E

 2:Ifthis param
eter is changed w

hile the drive is running, the change w
ill not take effect until the

drive is stopped.

P
03

ST
A

R
T

 M
E

T
H

O
D

A
utom

atic starting of equipm
ent m

ay cause dam
age to equipm

ent and / or injury to
personnel! A

utom
atic start should only be used on equipm

ent that is inaccessible to personnel.

01
N

O
R

M
A

L: T
he drive w

ill start w
hen the appropriate contact is closed on the term

inal strip. See
Section 11 for possible control configurations.

02
ST

A
R

T
 O

N
 PO

W
E

R
 U

P: T
he drive w

ill autom
atically start upon application of input pow

er.

03
ST

A
R

T
 W

IT
H

 D
C

 B
R

A
K

E
: W

hen a ST
A

R
T

 com
m

and is given, the drive w
ill apply D

C
B

R
A

K
E

 V
O

LT
A

G
E

 (Param
eter 22) for the duration of D

C
 B

R
A

K
E

 T
IM

E
 (Param

eter 21) prior
to starting the m

otor to ensure that the m
otor is not turning.

D
A

N
G

E
R



04
A

U
T

O
 R

E
ST

A
R

T
 W

IT
H

 D
C

 B
R

A
K

IN
G

: U
pon a ST

A
R

T
 com

m
and, after a fault, or upon

application of pow
er, the drive w

ill apply D
C

 B
R

A
K

E
 V

O
LT

A
G

E
 (Param

eter 22) for the 
duration of D

C
 B

R
A

K
E

 T
IM

E
 (Param

eter 21) prior to starting (or restarting) the m
otor.

05
FLY

IN
G

 R
E

ST
A

R
T

 1: LO
W

perform
ance. Slow

est synchronization and low
est current level.

T
his setting results in the sm

oothest synchronization.

06
FLY

IN
G

 R
E

ST
A

R
T

 2: M
E

D
IU

M
 perform

ance. Faster synchronization and higher current
level. T

his setting allow
s faster synchronization w

hile retaining sm
oothness.

07
FLY

IN
G

 R
E

ST
A

R
T

 3: H
IG

H
 perform

ance. Fastest synchronization and highest current level.
T

his setting allow
s the fastest synchronization, but sacrifices sm

oothness.

W
hen program

m
ed for auto-restart (settings 04 - 07), the drive w

ill attem
pt three restarts after a fault.

T
he interval betw

een restart attem
pts is 15 seconds for setting 04, and 2 seconds for settings 05, 06 and

07. D
uring the interval betw

een restart attem
pts, the display w

ill read “SP” to indicate Start Pending. If
all three restart attem

pts fail, the drive w
ill trip into FA

U
LT

 LO
C

K
O

U
T

 (displayed “LC
”) and require a

m
anual reset. R

efer to Section 16.0 - T
R

O
U

B
LE

SH
O

O
T

IN
G

.

T
he FLY

IN
G

 R
E

ST
A

R
T

 1 - 3 settings allow
 the drive to start into a spinning load after a fault or upon

application of input pow
er. T

hey differ in the tim
e required to find the m

otor speed and the am
ount of

current required to synchronize w
ith it. T

he faster the drive attem
pts to find the m

otor speed, the m
ore

current is required. T
he first tw

o restart attem
pts w

ill try to start into the spinning load, but the third
restart attem

pt w
ill act like A

U
T

O
 R

E
ST

A
R

T
 W

IT
H

D
C

B
R

A
K

IN
G

.

N
O

T
E

:Settings 02 and 04 - 07 require a tw
o-w

ire start/stop circuit to operate. T
he R

U
N

 contact m
ust

rem
ain closed for the pow

er-up start and auto-restart functions to operate.

P
04

ST
O

P
 M

E
T

H
O

D

01
C

O
A

ST
 T

O
 ST

O
P: W

hen a ST
O

P com
m

and is given, the drive shuts off the output to the
m

otor, allow
ing it to coast freely to a stop.

02
C

O
A

ST
 W

IT
H

 D
C

 B
R

A
K

E
: W

hen a stop com
m

and is given, the drive w
ill activate D

C
 

braking (after a delay of up to 2 seconds, depending on frequency) to help decelerate the load.
R

efer to Param
eters: 21 - D

C
 B

R
A

K
E

 T
IM

E
, and 22 - D

C
 B

R
A

K
E

 V
O

LT
A

G
E

.

03
R

A
M

P T
O

 ST
O

P: W
hen a stop com

m
and is given, the drive w

ill decelerate the m
otor to a stop

at the rate determ
ined by Param

eter 20 - D
E

C
E

LE
R

AT
IO

N
 T

IM
E

.

04
R

A
M

P W
IT

H
 D

C
 B

R
A

K
E

: W
hen a stop com

m
and is given, the drive w

ill decelerate the 
m

otor dow
n to 0.2 H

z (at the rate set by Param
eter 20 - D

E
C

E
LE

R
AT

IO
N

 T
IM

E
) and then

activate D
C

 braking according to the settings of Param
eters 21 - D

C
 B

R
A

K
E

 T
IM

E
 and 22 -

D
C

 B
R

A
K

E
 V

O
LT

A
G

E
. T

his is used to bring the load to a final stop, as the m
otor m

ay still be
turning slightly after the drive stops.

29
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P
05

ST
A

N
D

A
R

D
 SP

E
E

D
 SO

U
R

C
E

T
his selects the speed reference source w

hen the drive is in ST
A

N
D

A
R

D
 speed m

ode. T
he follow

ing
speed reference can be selected.

01
K

E
Y

PA
D

: U
se the ▲

and
▼

buttons to scroll to the desired speed.

02
PR

E
SE

T
 SPE

E
D

 #1: T
he drive w

ill operate at the frequency set into Param
eter 31.

03
0 - 10 V

D
C

: T
he drive w

ill respond to a 0 - 10 V
D

C
 signal w

ired to T
B

-5 (+) and 
T

B
-2 (-).

04
4 - 20 m

A
:

T
he drive w

ill respond to a 4-20 m
A

 signal w
ired to T

B
-25 (+) and 

T
B

-2 (-).

P
06

R
E

L
AY

 O
U

T
P

U
T

T
his selects the status indication for the norm

ally open relay output at T
B

-16 and T
B

-17.

01
N

O
N

E
: D

isables the open-collector output.

02
R

U
N

: C
loses upon a ST

A
R

T
 com

m
and. O

pens if the drive is in a ST
O

P state, the drive faults,
or input pow

er is rem
oved. D

C
 braking is considered a ST

O
P state.

03
FA

U
LT

: C
loses if there is no fault condition. O

pens if the drive faults, or input pow
er is

rem
oved.

04
IN

V
E

R
SE

 FA
U

LT
: C

loses is the drive faults. O
pens if there is no fault condition.

05
FA

U
LT

 LO
C

K
O

U
T

: C
loses w

hen input pow
er is applied. O

pens if three restart attem
pts are

unsuccessful, or if input pow
er is rem

oved.

06
AT

 SE
T

 SPE
E

D
: C

loses if the drive is w
ithin ±

0.5 H
z of the speed setpoint.

07
A

B
O

V
E

 PR
E

SE
T

 SPE
E

D
 #3: C

loses if the output frequency exceeds the PR
E

SE
T

 SPE
E

D
 #3

setting. O
pens if the output frequency is equal to or less than PR

E
SE

T
 SPE

E
D

 #3 (Param
eter

33).

08
C

U
R

R
E

N
T

 LIM
IT

: C
loses if the output current exceeds the C

U
R

R
E

N
T

 LIM
IT

 setting. O
pens

if the output current is equal to or less than C
U

R
R

E
N

T
 LIM

IT
 (see Param

eter 25).

09
A

U
T

O
M

AT
IC

 SPE
E

D
 M

O
D

E
: C

loses if an A
U

T
O

M
AT

IC
 (term

inal strip) speed reference is
active. O

pens if a ST
A

N
D

A
R

D
 (Param

eter 5) speed reference is active.

10
R

E
V

E
R

SE
: C

loses w
hen reverse rotation is active. O

pens w
hen forw

ard rotation is active. (see
Param

eter 17 - R
O

T
AT

IO
N

 D
IR

E
C

T
IO

N
).
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P
10

T
B

-13A
 FU

N
C

T
IO

N
 SE

L
E

C
T

T
his selects the function of term

inal T
B

-13A
. C

losing T
B

-13A
 to T

B
-11 (or opening in the case of 

settings 08 and 10) activates the selected function. T
he follow

ing functions can be selected:

01
N

O
N

E
:D

isables the T
B

-13A
 function.

02
0-10 V

D
C

: Selects a 0-10 V
D

C
signal (at T

B
-5) as the A

U
T

O
 speed reference input.

03
4-20 m

A
: Selects a 4-20 m

A
 signal (at T

B
-25) as the A

U
T

O
 speed reference input.

04
PR

E
SE

T
 SPE

E
D

 #1: Selects PR
E

SE
T

 SPE
E

D
 #1 as the A

U
T

O
 speed reference. T

he drive w
ill

operate at the frequency program
m

ed into Param
eter 31.

05
ST

A
R

T
 FO

R
W

A
R

D
. Sets up the drive for a 3-w

ire start/stop circuit. M
om

entarily close T
B

-13A
to T

B
-11 to ST

A
R

T
 the drive, and m

om
entarily open T

B
-1 to T

B
-11 to ST

O
P.

06
R

U
N

 R
E

V
E

R
SE

: C
lose T

B
-13A

 to T
B

-11 to R
U

N
 in the reverse direction, and open to ST

O
P.

C
lose T

B
-1 to T

B
-11 to R

U
N

 in FO
R

W
A

R
D

D
IR

E
C

T
IO

N
 and open to ST

O
P.

07
ST

A
R

T
 R

E
V

E
R

SE
: M

om
entarily close T

B
-13A

 to T
B

-11 to ST
A

R
T

 the drive in the reverse
direction and m

om
entarily open T

B
-1 to T

B
-11 to ST

O
P. Param

eter 17 - R
O

T
AT

IO
N

 m
ust be

set to FO
R

W
A

R
D

 A
N

D
 R

E
V

E
R

SE
 (02), and T

B
-13E

 m
ust be used for ST

A
R

T
 FO

R
W

A
R

D
.

08
E

X
T

E
R

N
A

L FA
U

LT
: Sets T

B
-13A

 as a norm
ally closed external fault input. O

pen T
B

-13A
 to

T
B

-11 to trip the drive.

09
IN

V
E

R
SE

 E
X

T
E

R
N

A
L FA

U
LT

: Sets T
B

-13A
 as a norm

ally open external fault input. C
lose

T
B

-13A
 to T

B
-11 to trip the drive.

10
A

U
X

ILIA
R

Y
 ST

O
P: W

hen T
B

-13A
 is opened w

ith respect to T
B

-11, the drive w
ill decelerate

to a ST
O

P (even if ST
O

P M
E

T
H

O
D

 is set to C
O

A
ST

) at the rate set into A
C

C
E

L/D
E

C
E

L #2
(Param

eter 42).

11
A

C
C

E
L

/D
E

C
E

L
 

#2: 
Selects 

the 
acceleration 

and 
deceleration 

tim
e 

program
m

ed 
into

A
C

C
E

L/D
E

C
E

L #2 (Param
eter 42).

P
11

T
B

-13B
 FU

N
C

T
IO

N
 SE

L
E

C
T

T
his selects the function of term

inal T
B

-13B
. C

losing T
B

-13B
 to T

B
-11 (or opening in the case of 

setting 09 and 11) activates the selected function. T
he follow

ing functions can be selected:

01
N

O
N

E
: D

isables the T
B

-13B
 function.

02
0-10 V

D
C

: Selects a 0-10 V
D

C
 signal (at T

B
-5) as the A

U
T

O
 speed reference input.



03
4-20 m

A
: Selects a 4-20 m

A
 signal (at T

B
-25) as the A

U
T

O
 speed reference input.

04
PR

E
SE

T
 SPE

E
D

 #2: Selects PR
E

SE
T

 SPE
E

D
 #2 as the A

U
T

O
 speed reference. T

he drive w
ill

operate at the frequency program
m

ed into Param
eter 32.

05
D

E
C

R
E

A
SE

 FR
E

Q
U

E
N

C
Y: C

losing T
B

-13B
 to T

B
-11 w

ill decrease the speed setpoint until
the contact is opened. T

B
-13E

 m
ust be program

m
ed for IN

C
R

E
A

SE
 FR

E
Q

.

06
ST

A
R

T
 FO

R
W

A
R

D
: Sets up the drive for a 3-w

ire start/stop circuit. M
om

entarily close T
B

-13B
to T

B
-11 to start the drive, and m

om
entarily open T

B
-1 to T

B
-11 to stop.

07
JO

G
 FO

R
W

A
R

D
: C

lose T
B

-13B
 to T

B
-11 to JO

G
in the forw

ard direction. T
he drive w

ill run
at PR

E
SE

T
SPE

E
D

 #2 (Param
eter 32) w

hen in JO
G

m
ode.

08
JO

G
 R

E
V

E
R

SE
 - C

lose T
B

-13B
 to T

B
-11 to JO

G
in the reverse direction. T

he drive w
ill run

at PR
E

SE
T

SPE
E

D
#2 (Param

eter 32 w
hen in JO

G
m

ode.

W
hen operating in JO

G
 m

ode, the ST
O

P signal and the A
U

X
ILIA

R
Y

 ST
O

P function
(see Param

eters 10-12), and the ST
O

P key on the optional rem
ote keypad W

IL
L

 N
O

T
stop the drive.

To
stop the drive, rem

ove the JO
G

 com
m

and.

JO
G

 R
E

V
E

R
SE

 w
ill operate the drive in reverse even if R

O
T

AT
IO

N
 D

IR
E

C
T

IO
N

(Param
eter 17) is set to FO

R
W

A
R

D
 O

N
LY.

09
E

X
T

E
R

N
A

L FA
U

LT
: Sets T

B
-13B

 as a norm
ally closed external fault input. O

pen T
B

-13B
 to

T
B

-11 to trip the drive.

10
IN

V
E

R
SE

 E
X

T
E

R
N

A
L FA

U
LT

: Sets T
B

-13B
 as a norm

ally open external fault input. C
lose

T
B

-13B
 to T

B
-11 to trip the drive.

11
A

U
X

ILIA
R

Y
 ST

O
P: W

hen T
B

-13B
 is opened w

ith respect to T
B

-11, the drive w
ill decelerate

to a ST
O

P (even if ST
O

P
M

E
T

H
O

D
 is set to C

O
A

ST
) at the rate set into A

C
C

E
L/D

E
C

E
L #2

(Param
eter 42).

12
A

C
C

E
L/D

E
C

E
L #2: Selects the acceleration and deceleration tim

e program
m

ed into Param
eter

42 - A
C

C
E

L/D
E

C
E

L #2.

13
R

E
M

O
T

E
 K

E
Y

PA
D

: W
hen the R

em
ote K

eypad option is being used, T
B

-13B
 m

ust be set to
this function. A

lso, T
B

-13E
 (Param

eter 12) m
ust be set for R

E
M

O
T

E
 K

E
Y

PA
D

 (21), and
C

O
N

T
R

O
L (Param

eter 14) m
ust be set to R

E
M

O
T

E
 K

E
Y

PA
D

 O
N

LY
 (02).

N
O

T
E

: If
the drive is com

m
anded to JO

G
 w

hen running, the drive w
ill enter JO

G
 m

ode and run at
PR

E
SE

T
 SPE

E
D

 #2 (Param
eter 32). W

hen the JO
G

 com
m

and is rem
oved, the drive w

ill ST
O

P.

P
12

T
B

-13E
 FU

N
C

T
IO

N
 SE

L
E

C
T

T
his selects the function of term

inal T
B

-13E
. T

his term
inal can be configured as a digital input (settings

01 to 10) or a digital status output (settings 11 to 20). W
hen used as an input, closing T

B
-13E

 to 
T

B
-11 (or opening in the case of settings 07 and 09) activates the selected function.
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W
hen used as an output, it can provide the drive’s status for m

onitoring. If the R
em

ote K
eypad option

is being used, this param
eter m

ust be set to R
E

M
O

T
E

 K
E

Y
PA

D
 (21).

T
he follow

ing input functions can be selected:

01
N

O
N

E
: D

isables the T
B

-13E
 function.

02
0-10 V

D
C

: Selects a 0-10 V
D

C
 signal (at T

B
-5) as the A

U
T

O
 speed reference input.

03
4-20 m

A
: Selects a 4-20 m

A
 signal (at T

B
-25) as the A

U
T

O
 speed reference input.

04
PR

E
SE

T
 SPE

E
D

 #3: Selects PR
E

SE
T

 SPE
E

D
 #3 as the A

U
T

O
 speed reference. T

he drive w
ill

operate at the frequency program
m

ed into Param
eter 33.

05
IN

C
R

E
A

SE
 FR

E
Q

: C
losing T

B
-13E

 to T
B

-11 w
ill increase the speed setpoint until the contact

is opened. IN
C

R
E

A
SE

 FR
E

Q
 w

ill only w
ork w

hen the drive is running. T
B

-13B
 m

ust be 
program

m
ed for D

E
C

R
E

A
SE

 FR
E

Q
.

06
ST

A
R

T
 FO

R
W

A
R

D
: Sets up the drive for a 3-w

ire start/stop circuit. M
om

entarily close T
B

-13E
to T

B
-11 to start the drive, and m

om
entarily open T

B
-1 to T

B
-11 to stop.

07
E

X
T

E
R

N
A

L FA
U

LT
: Sets T

B
-13E

 as a norm
ally closed external fault input. O

pen T
B

-13E
 to

T
B

-11 to trip the drive

08
IN

V
E

R
SE

 E
X

T
E

R
N

A
L FA

U
LT

: Sets T
B

-13E
 as a norm

ally open external fault input. C
lose

T
B

-13E
 to T

B
-11 to trip the drive.

09
A

U
X

ILIA
R

Y
 ST

O
P: W

hen T
B

-13E
 is opened w

ith respect to T
B

-11, the drive w
ill decelerate

to a ST
O

P (even if ST
O

P M
E

T
H

O
D

 is set to C
O

A
ST

) at the rate set into A
C

C
E

L/D
E

C
E

L #2
(Param

eter 42).

10
A

C
C

E
L

/D
E

C
E

L
 

#2: 
Selects 

the 
acceleration 

and 
deceleration 

tim
e 

program
m

ed 
into

A
C

C
E

L/D
E

C
E

L #2 (Param
eter 42).

T
he follow

ing output functions can be selected. T
he term

s “open” and “close” refer to the state of the
internal transistor that activates the circuit. W

hen the transistor is “closed” the circuit is com
plete, and

T
B

-13E
 is pulled up to 15 V

D
C

 (w
hen “open”, T

B
-13E

 is at 0 V
D

C
 potential).

11
R

U
N

: C
loses upon a ST

A
R

T
 com

m
and. O

pens if the drive is in a ST
O

P state, the drive faults,
or input pow

er is rem
oved. D

C
 braking is considered a ST

O
P state.

12
FA

U
LT

: C
loses if there is no fault condition. O

pens if the drive faults, or input pow
er is

rem
oved.

13
IN

V
E

R
SE

 FA
U

LT
: C

loses if the drive faults. O
pens if there is no fault condition.

14
FA

U
LT

 LO
C

K
O

U
T

: C
loses w

hen input pow
er is applied. O

pens if three restart attem
pts are

unsuccessful, or if input pow
er is rem

oved.33



15
AT

 SE
T

 SPE
E

D
: C

loses if the drive is w
ithin ±

0.5 H
z of the speed setpoint.

16
A

B
O

V
E

 PR
E

SE
T

 SPE
E

D
 #3: C

loses if the output frequency exceeds PR
E

SE
T

 SPE
E

D
 #3

(Param
eter 33). O

pens if the output frequency is equal to or less than PR
E

SE
T

SPE
E

D
 #3.

17
C

U
R

R
E

N
T

 LIM
IT

: C
loses if the output current exceeds the C

U
R

R
E

N
T

 LIM
IT

 setting. O
pens

if the output current is equal to or less than C
U

R
R

E
N

T
 LIM

IT
 (see Param

eter 25).

18
A

U
T

O
M

AT
IC

 SPE
E

D
 M

O
D

E
: C

loses if an A
U

T
O

M
AT

IC
 (term

inal strip) speed reference is
active. O

pens if a ST
A

N
D

A
R

D
 (Param

eter 5) speed reference is active.

19
R

E
V

E
R

SE
: C

loses w
hen reverse rotation is active. O

pens w
hen forw

ard rotation is active (see
Param

eter 17 - R
O

T
AT

IO
N

 D
IR

E
C

T
IO

N
).

20
D

Y
N

A
M

IC
 B

R
A

K
IN

G
: T

B
-13E

 becom
es the “trigger” that activates the optional external

D
ynam

ic B
raking m

odule. R
efer to the instructions included w

ith the D
ynam

ic B
raking option.

21
R

E
M

O
T

E
 K

E
Y

PA
D

: W
hen the R

em
ote K

eypad option is being used, T
B

-13E
 m

ust be set 
for this function. A

lso, T
B

-13B
 (Param

eter 11) m
ust be set for R

em
ote K

eypad (13) and 
C

O
N

T
R

O
L (Param

eter 14) m
ust be set for R

E
M

O
T

E
 K

E
Y

PA
D

 O
N

LY
 (02).

P
14

C
O

N
T

R
O

L

T
his selects the source of ST

A
R

T
/ST

O
P and direction com

m
ands.

01
T

E
R

M
IN

A
L ST

R
IP O

N
LY: T

he drive w
ill only respond to ST

A
R

T
/ST

O
P and direction 

com
m

ands from
 the term

inal strip.

02
R

E
M

O
T

E
 K

E
Y

PA
D

 O
N

LY: T
he drive w

ill only respond to ST
A

R
T

/ST
O

P and direction 
com

m
ands from

 the optional rem
ote keypad. Term

inals 13B
 and 13E

 m
ust also be set for the

R
E

M
O

T
E

 K
E

Y
PA

D
 option (refer to Param

eters 12 and 13).

P
16

U
N

IT
S E

D
IT

IN
G

T
his allow

s param
eter and keypad speed editing in w

hole units or tenths of units above 100. B
elow

 100,
the value can alw

ays be changed by tenths of units.

01
T

E
N

T
H

S O
F U

N
IT

S: T
he value can alw

ays be changed by tenths of units (up to a value of
1000). If the ▲

or
▼

button is pressed and held, the value w
ill change by tenths of units until

the next w
hole unit is reached, and then the value w

ill change by w
hole units. R

efer to Section
13.1.

02
W

H
O

LE
 U

N
IT

S: T
he value can be changed by tenths of units until 99.9 is reached. A

bove
99.9, the value w

ill change in w
hole unit increm

ents only. B
elow

 a value of 100, if the ▲
or

▼

button is pressed and held, the value w
ill change by tenths of units until the next w

hole unit is
reached, and then the value w

ill change by w
hole units.

34



P
17

R
O

T
AT

IO
N

 D
IR

E
C

T
IO

N

01
FO

R
W

A
R

D
 O

N
LY: T

he drive w
ill only allow

 rotation in the forw
ard direction. H

ow
ever, JO

G
R

E
V

E
R

SE
 (see Param

eter 11) w
ill still operate even if FO

R
W

A
R

D
 O

N
LY

 is selected.

02
FO

R
W

A
R

D
 A

N
D

 R
E

V
E

R
SE

: T
he drive w

ill allow
 rotation in both directions.

P
19

A
C

C
E

L
E

R
AT

IO
N

 T
IM

E

T
his sets the acceleration rate for all of the speed reference sources (keypad, speed pot, jog, M

O
P, and

preset speeds). T
his setting is the tim

e to accelerate from
 0 H

z to the B
A

SE
 FR

E
Q

U
E

N
C

Y
 (Param

eter
27).

P
20

D
E

C
E

L
E

R
AT

IO
N

 T
IM

E

T
his sets the deceleration rate for all of the speed reference sources (keypad, speed pot, jog M

O
P, and 

preset speeds). T
his setting is the tim

e to decelerate from
 B

A
SE

 FR
E

Q
U

E
N

C
Y

 to 0 H
z.. If the drive is

set for C
O

A
ST

 T
O

 ST
O

P (setting 01 or 02 in Param
eter 04), this param

eter w
ill have no effect w

hen a
ST

O
P com

m
and is given.

P
21

D
C

 B
R

A
K

E
 T

IM
E

T
his sets the length of tim

e that the D
C

 braking voltage is applied to the m
otor. T

he D
C

 B
R

A
K

E
 T

IM
E

should be set to the low
est value that provides satisfactory operation in order to m

inim
ize m

otor heating.

P
22

D
C

 B
R

A
K

E
 V

O
LT

A
G

E

T
his sets the m

agnitude of the D
C

 braking voltage, in percentage of the line voltage. T
he point at w

hich
the D

C
 braking is activated depends on the selected ST

O
P M

E
T

H
O

D
 (Param

eter 04):

If
C

O
A

ST
 W

IT
H

 D
C

 B
R

A
K

E
 is selected, the D

C
 braking is activated after a tim

e delay of up to 2 
seconds, depending on the output frequency at the tim

e of the ST
O

P com
m

and. In this case, the D
C

braking is the only force acting to decelerate the load.

IfR
A

M
P W

IT
H

 D
C

 B
R

A
K

E
 is selected, braking is activated w

hen the output frequency reaches 0.2 H
z.

In
this case, the drive decelerates the load to a near stop and the D

C
 braking is used to bring the load to

a final stop.

P
23

M
IN

IM
U

M
 FR

E
Q

U
E

N
C

Y

T
his sets the m

inim
um

 output frequency of the drive for all speed reference sources except the PR
E

SE
T

SPE
E

D
S (Param

eters 31-37), and is used w
ith M

A
X

IM
U

M
 FR

E
Q

U
E

N
C

Y
 (Param

eter 24) to define the
operating range of the drive.

W
hen using an analog speed reference (0-10 V

D
C

 or 4 m
A

), Param
eters 45 and 46 (SPE

E
D

AT
 M

IN
SIG

N
A

L and SPE
E

D
 AT

 M
A

X
 SIG

N
A

L) also affect the drive’s speed range.
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N
O

T
E

:If
this param

eter is changed w
hile the drive is running, the new

 value w
ill not take effect until

the drive is stopped.

P
24

M
A

X
IM

U
M

 FR
E

Q
U

E
N

C
Y

T
his sets the m

axim
um

 output frequency of the drive for all speed reference sources, and is used w
ith

M
IN

IM
U

M
 FR

E
Q

U
E

N
C

Y
 (Param

eter 23) to define the operating range of the drive.

W
hen using an analog speed reference (0-10 V

D
C

 or 4-20 m
A

), Param
eters 45 and 46 (SPE

E
D

 AT
 M

IN
SIG

N
A

L and SPE
E

D
 AT

 M
A

X
 SIG

N
A

L) also affect the drive’s speed range.

N
O

T
E

:If
this param

eter is changed w
hile the drive is running, the new

 value w
ill not take effect until

the drive is stopped.

P
25

C
U

R
R

E
N

T
 L

IM
IT

T
his sets the m

axim
um

 allow
able output current of the drive. T

he m
axim

um
 setting is either 180%

 or
150%

, depending on w
hether LIN

E
 V

O
LT

A
G

E
 SE

LE
C

T
IO

N
 (Param

eter 01) is set to H
IG

H
 or LO

W
.

Ifthe load dem
ands m

ore current than the C
U

R
R

E
N

T
 LIM

IT
 setting, the drive w

ill reduce the output
frequency in an attem

pt to reduce the output current. W
hen the overcurrent condition passes, the drive

w
ill accelerate the m

otor back up to the speed setpoint.

P
26

M
O

T
O

R
 O

V
E

R
LO

A
D

T
he SC

L/SC
M

 Series is U
L approved for solid state m

otor overload protection, and therefore does not 
require a separate therm

al overload relay for single m
otor applications.T

his circuit allow
s the drive to

deliver
up to 150%

 current for one m
inute. If the overload circuit “tim

es out”, the drive w
ill trip into an 

O
V

E
R

LO
A

D
 fault (displayed as “PF”). M

O
T

O
R

O
V

E
R

LO
A

D
 should be set to the ratio (in percent)

of the m
otor current rating to the drive’s output current rating to properly protect the m

otor.

E
xam

ple:A
 3 H

P, 480 V
ac drive w

ith a 4.8 A
m

p rating is operating a 2 H
P m

otor w
ith a current rating

of 3.4 A
m

ps. D
ividing the m

otor current rating by the drive’s output current rating yields 71%
 (3.4 / 4.8

= 0.71 = 71%
), so this param

eter should be set to 71%
.

P
27

B
A

SE
 FR

E
Q

U
E

N
C

Y

T
he B

A
SE

 FR
E

Q
U

E
N

C
Y

 determ
ines the V

/H
z ratio by setting the output frequency at w

hich the drive
w

ill output full voltage to the m
otor. In m

ost cases, the B
A

SE
 FR

E
Q

U
E

N
C

Y
 should be set to m

atch the
m

otor’s rated frequency.

E
xam

ple:
A

 230 V
ac, 60 H

z m
otor requires a V

/H
z ratio of 3.83 (230 V

 / 60 H
z = 3.83 V

/H
z) to 

produce full torque. Setting the B
A

SE
 FR

E
Q

U
E

N
C

Y
 to 60 H

z causes the drive to output full voltage
(230 V

ac) at 60 H
z, w

hich yields the required 3.83 V
/H

z. O
utput voltage is proportional to output 

frequency, so the 3.83 V
/H

z ratio is m
aintained from

 0 - 60 H
z, allow

ing the m
otor to produce full

torque from
 2 H

z (below
 2 H

z there is less torque due to slip) up to 60 H
z.

N
O

T
E

:If
this param

eter is changed w
hile the drive is running, the new

 value w
ill not take effect until

the drive is stopped.
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P
28

FIX
E

D
 B

O
O

ST

FIX
E

D
 B

O
O

ST
 increases starting torque by increasing the output voltage w

hen operating below
 half of

the base frequency. For better out-of-the-box perform
ance, SM

 Series™
 drives are shipped w

ith a setting
that is different from

 the factory default of 1%
. U

nits rated 0.33 to 1 H
P

(0.25 to 0.75 kW
) are set to

5.3%
, units rated 1.5 to 2 H

P (1.1 to 1.5 kW
) are set to 4.4%

, 3 H
P (2.2kW

) units are set to 3.6%
, and

5 H
P (4.0 kW

) units are set to 3.0%
. 

P
29

A
C

C
E

L
E

R
AT

IO
N

 B
O

O
ST

A
C

C
E

LE
R

AT
IO

N
 B

O
O

ST
 helps accelerate high-inertia loads. D

uring acceleration, the output voltage
is increased to increase m

otor torque. O
nce the m

otor reaches the new
 speed setpoint, the boost is turned

off and the output voltage returns to the norm
al value.

P
30

SL
IP

 C
O

M
P

E
N

SAT
IO

N

SLIP C
O

M
PE

N
SAT

IO
N

 is used to counteract changes in m
otor speed (slip) caused by changes in load.

In
a standard A

C
 induction m

otor, the shaft speed decreases as load increases, and increases as load
decreases. B

y increasing or decreasing the output frequency in response to an increasing or decreasing
load, the slip is counteracted and speed is m

aintained. M
ost standard N

E
M

A
 B

 m
otors have a 3%

 slip
rating.

P
31 - P

37
P

R
E

SE
T

 SP
E

E
D

 #1 - #7

Preset speeds are activated by contact closures betw
een T

B
-11 and T

B
-13A

, 13B
, and 13E

. T
he T

B
-13

term
inals m

ust be program
m

ed as preset speed selects using Param
eters 10-12.

N
O

T
E

1:Preset speeds can operate below
 the frequency defined by the M

inim
um

 Frequency param
eter

(Param
eter 23). 

R
efer to the table below

 for activation of the preset speeds using the T
B

-13 term
inals.

N
O

T
E

 2:
W

hen a T
B

-13 term
inal is program

m
ed for a function other than a preset speed select, it is

considered O
PE

N
 for the table above.

Preset Speed #6 and #7 can also be used as skip frequencies to restrict the drive from
 operating at 

frequencies that cause vibration in the system
. See Param

eter 38 below
.

SPE
E

D
 #

T
B

-13A
T

B
-13B

T
B

-13C

1
C

LO
SE

D
O

PE
N

O
PE

N
2

O
PE

N
C

LO
SE

D
O

PE
N

3
O

PE
N

O
PE

N
C

LO
SE

D
4

C
LO

SE
D

C
LO

SE
D

O
PE

N
5

C
LO

SE
D

O
PE

N
C

LO
SE

D
6

O
PE

N
C

LO
SE

D
C

LO
SE

D
7

C
LO

SE
D

C
LO

SE
D

C
LO

SE
D



P
38

SK
IP

 B
A

N
D

W
ID

T
H

T
he SM

 Series ™
drive has tw

o skip frequencies that can be used to lock out critical frequencies that cause
m

echanical resonance in the system
. O

nce SK
IP B

A
N

D
W

ID
T

H
 is set to a value other than 0 H

z, the
skip frequencies are enabled. W

hen the skip frequency function is enabled, PR
E

SE
T

 SPE
E

D
 #6 and #7

are used as the skip frequencies. SK
IP B

A
N

D
W

ID
T

H
 sets the range above the skip frequencies that the

drive w
ill not operate w

ithin.

E
xam

ple:T
he critical frequency is 23 H

z, and it is desired to skip a frequency range of 3 H
z above and

below
 the critical frequency (therefore the skip range is 20 to 26 H

z). PR
E

SE
T

 SPE
E

D
 #6 or #7 w

ould
be set to 20 H

z, and the SK
IP B

A
N

D
W

ID
T

H
 w

ould be set to 6.0 H
z.

If
the drive is running at a speed below

 the skip range, and it is given a speed com
m

and that is w
ithin

the skip range, the drive w
ill accelerate to the start of the skip range (20 H

z in the exam
ple) and run at

the speed until the speed com
m

and is greater than or equal to the “top” of the skip range. T
he drive w

ill
then accelerate through the skip range to the new

 speed. Likew
ise, if the drive is running at a speed above

the skip range, and it is given a speed com
m

and that is w
ithin the skip range, the drive w

ill decelerate to
the “top” of the skip range (26 H

z in the exam
ple) and run at that speed until the speed com

m
and is less

than or equal to the “bottom
” of the skip range. T

he drive w
ill then decelerate through the skip range to

the new
 speed.

N
O

T
E

:PR
E

SE
T

 SPE
E

D
S #6 and #7 can still be used as preset speeds even if they are also being used

as skip frequencies.

P
39

SP
E

E
D

 SC
A

L
IN

G

T
his scales the display to indicate speed in units other than frequency. T

his param
eter should be set to

the desired display value w
hen the drive output is 60 H

z. T
he highest setting is 6500, and the highest

value that can be displayed is 6553.6. If SPE
E

D
 SC

A
LIN

G
 is set to 0.0, the speed scaling function is 

disabled and the display w
ill indicate frequency.

E
xam

ple:
A

 m
achine produces 175 parts per hour w

hen the m
otor is running at 60 H

z. Setting the
SPE

E
D

SC
A

LIN
G

 to 175 w
ill calibrate the drive’s display to read 175 w

hen the m
otor is running at 60

H
z. T

his is a linear function, so at 30 H
z the display w

ould read 87.5, and at 120 H
z, the display w

ould
read 350.

N
O

T
E

:If
the displayed value w

ill exceed 999, the value is show
n in tw

o parts. For exam
ple, if the

displayed value is 1800, the display w
ill indicate this by toggling betw

een “1- -” and “800’.

N
O

T
E

 2:IfSPE
E

D
 SC

A
LIN

G
 is set such that the m

axim
um

 displayable value (6553.6) is exceeded, the
display w

ill flash “9999” to indicate that the value is out of range. For exam
ple, if SPE

E
D

 SC
A

LIN
G

 is
set to 6000, the drive w

ill display 6000 w
hen it is running at 60 H

z. If the speed is increased past 65.5
H

z (at 65.5 H
z, the scaled value w

ould be 6550), the display w
ill flash “9999” because a scaled value

above 6553.6 cannot be displayed.

38



P
42

A
C

C
E

L
 / D

E
C

E
L

 #2

T
his param

eter sets the second acceleration and deceleration rate of the drive, w
hich can be activated

using term
inals T

B
-13A

, 13B
, or 13E

 (Param
eter 10, 11, or 12).

P
44

PA
SSW

O
R

D

T
his allow

s the PA
SSW

O
R

D
 to be changed to any num

ber betw
een 000 and 999. Setting PA

SSW
O

R
D

to 000 disables the passw
ord function.

N
O

T
E

: T
he factory default passw

ord is 225.

P
45

SP
E

E
D

 AT
 M

IN
 SIG

N
A

L

T
his sets the speed at w

hich the drive w
ill run w

hen it receives the m
inim

um
 speed reference signal (0

V
D

C
 or 4 m

A
). T

his is used in conjunction w
ith SPE

E
D

 AT
 M

A
X

 SIG
N

A
L (Param

eter 46) to define
the speed range of the drive w

hen follow
ing an analog speed reference signal.

P
46

SP
E

E
D

 AT
 M

A
X

 SIG
N

A
L

T
his sets the speed at w

hich the drive w
ill run w

hen it receives the m
axim

um
 speed reference signal (10

V
D

C
 or 20 m

A
). T

his is used in conjunction w
ith SPE

E
D

 AT
 M

IN
 SIG

N
A

L (Param
eter 45) to define

the speed range of the drive w
hen follow

ing an analog speed reference signal.

N
O

T
E

:IfSPE
E

D
 AT

 M
IN

 SIG
N

A
L is set higher than SPE

E
D

 AT
 M

A
X

 SIG
N

A
L, the drive w

ill react
inversely to the speed reference signal. T

herefore, as the speed reference signal increases, the drive speed
w

ill decrease, and vice-versa.

P
47

C
L

E
A

R
 FA

U
LT

 H
IST

O
R

Y

01
M

A
IN

T
A

IN
: M

aintains the FA
U

LT
 H

IST
O

R
Y

 (Param
eter 50) entries for troubleshooting.

02
C

LE
A

R
: E

rases the FA
U

LT
 H

IST
O

R
Y

 (Param
eter 50) entries.

P
48

P
R

O
G

R
A

M
 SE

L
E

C
T

IO
N

T
his is used to select w

hether the drive w
ill operate according to the user settings or the optional O

E
M

default settings, and to reset the param
eters to default settings. R

efer to Section 13.2.

01
O

PE
R

AT
E

 W
IT

H
 U

SE
R

 SE
T

T
IN

G
S: T

he drive w
ill operate according to the users settings.

O
peration in U

SE
R

 m
ode allow

s the param
eter values to be changed to suit any application.

02
O

PE
R

AT
E

 W
IT

H
 O

E
M

 D
E

FA
U

LT
S: T

he drive w
ill operate according to the optional O

E
M

default settings, w
hich configure the drive for a specific application. W

hen operating in O
E

M
m

ode, the param
eter values can be view

ed, but not changed. If an attem
pt is m

ade to change a
param

eter setting, the display w
ill flash “G

E
”. If the drive is not program

m
ed w

ith O
E

M
 default

settings, the display w
ill flash “G

F” if this option is selected.
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03
R

E
SE

T
 O

E
M

: R
esets the user param

eters to the O
E

M
 default settings. If the drive is not 

program
m

ed w
ith O

E
M

 default settings, the display w
ill flash “G

F” if this option is selected.

04
R

E
SE

T
 60: R

esets the users param
eters to the factory defaults for a 60 H

z base frequency.
Param

eters 24, 27, and 46 w
ill reset to 60.0 H

z.

05
R

E
SE

T
 50: R

esets the user param
eters to the factory defaults for a 50 H

z base frequency.
Param

eters 24, 27, and 46 w
ill reset to 50.0 H

z.

06
T

R
A

N
SL

AT
E

: If an E
PM

 from
 a drive w

ith a previous (but com
patible) param

eter version is
installed in a new

 drive, the new
 drive w

ill function like the previous version drive, but none 
of the param

eter settings can be changed (“cE
” w

ill be displayed if this is attem
pted). T

he
T

R
A

N
SL

AT
E

 function converts the E
PM

 to the new
 param

eter version so that the  param
eters

can be changed, but it also retains the old param
eter settings so the new

 dive w
ill operate like

the old drive w
ithout having to re-program

 all of the param
eters. O

nce the E
PM

 is “translated”,
it w

ill no longer w
ork in the old drive.

N
O

T
E

 1:
If

the user param
eters are reset to the O

E
M

defaults (using the R
E

SE
T

O
E

M
 option), 

and then O
PE

R
AT

E
 W

IT
H

 U
SE

R
  SE

T
T

IN
G

S is selected, the U
SE

R
settings w

ill be the sam
e as the

O
E

M
default settings. T

his allow
s the drive to operate as if it w

as in O
E

M
 m

ode, but the param
eter 

values can be changed. T
his is useful if som

e of the O
E

M
 default settings need to be fine-tuned for 

proper operation. T
he new

 param
eter values are not actually stored as new

 O
E

M
 default settings 

how
ever, they are sim

ply stored as new
 U

SE
R

settings. T
herefore, if the param

eters are reset to the O
E

M
defaults again, the param

eters that w
ere changed w

ill be reset to their “old” value. T
he optional E

PM
Program

m
er is required to change O

E
M

 default settings. R
efer to Section 13.2.

N
O

T
E

2:
O

nly the T
R

A
N

SL
AT

E
 (06) function can be perform

ed w
hile the drive is running. T

he 
display w

ill flash “E
r” if an attem

pt is m
ade to select any other function w

hile the drive is running.

P
50

FA
U

LT
 H

IST
O

R
Y

T
he FA

U
LT

 H
IST

O
R

Y
 stores the last eight faults that tripped the drive. R

efer to Section 16.0 - 
T

R
O

U
B

LE
SH

O
O

T
IN

G
 for a list of the faults and possible causes.

U
se the ▲

and
▼

buttons to scroll through the fault entries. T
he faults are stored from

 new
est to oldest,

w
ith the first fault show

n being the m
ost recent.

T
he display w

ill read “_
_” if the FA

U
LT

 H
IST

O
R

Y
 does not contain any fault m

essages.

P
51

SO
FT

W
A

R
E

 V
E

R
SIO

N

T
his displays the softw

are version num
ber for the control board softw

are. T
his inform

ation is useful w
hen

contacting the factory for program
m

ing or troubleshooting assistance.

T
he 

softw
are 

version 
is 

displayed 
in 

tw
o 

parts 
w

hich 
alternate. T

he 
first 

part 
is 

the 
softw

are 
version, and the second part is the revision num

ber. For exam
ple, if the display flashes “94” and “02”,

this indicates that the drive contains the second revision of version 94 softw
are.
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P
52

D
C

 B
U

S V
O

LT
A

G
E

T
his displays the D

C
 bus voltage in percent of nom

inal. N
om

inal D
C

 bus voltage is determ
ined by 

m
ultiplying the drive’s nam

eplate input voltage rating by 1.4.

P
53

M
O

T
O

R
 V

O
LT

A
G

E

T
his displays the output voltage in percent of the drive’s nam

eplate output voltage rating.

P
54

M
O

T
O

R
 LO

A
D

T
his displays the m

otor load in percent of the drive’s output current rating.

P
55

0-10 V
D

C
 IN

P
U

T

T
his displays the level of the 0-10 V

D
C

 input signal at T
B

-5. A
 reading of 100%

 indicates a 10 V
D

C
input at T

B
-5.

P
56

4-20 m
A

 IN
P

U
T

T
his displays the level of the 4-20 m

A
 input signal at T

B
-25. A

 reading of 20%
 indicates a 4 m

A
 input

at T
B

-25, and a reading of 100%
 indicates a 20 m

A
 input at T

B
-25.

P
57

T
E

R
M

IN
A

L
 ST

R
IP

 ST
AT

U
S

T
his indicates that status of several term

inals using the vertical segm
ents of the LE

D
display. A

n 
illum

inated segm
ent indicates that the particular term

inal is closed to T
B

-11. See the diagram
 below

:

TB
-1

TB
-1

3
A

TB
-1

3
B

TB
-1

3
E

(in
p

u
t)

  TB
-1

3
E

  (o
u

tp
u

t)

FA
C

TO
R
Y

RESER
V

ED
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P
58

K
E

Y
PA

D
 A

N
D

 P
R

O
T

E
C

T
IO

N
 ST

AT
U

S

T
his indicates the status of the buttons on the keypad, and the status of the protective circuitry in 

the drive, using the horizontal segm
ents of the LE

D
. A

n illum
inated segm

ent indicates that the 
corresponding button is pressed, or the protective circuit is active. See the diagram

 below
:

N
O

T
E

:FC
LIM

 is an abbreviation for Fast C
urrent Lim

it.

M
o
d
e

FC
LIM

O
U

TPU
T

FA
U

LT



16.0
T

R
O

U
B

L
E

SH
O

O
T

IN
G

To
aid in troubleshooting, Param

eters 50 through 60 can be accessed w
ithout entering the PA

SSW
O

R
D

.
Sim

ply press the M
ode

button tw
ice to “skip” over the PA

SSW
O

R
D

 prom
pt, and “P50” w

ill be displayed
to indicate that the param

eter m
enu has been entered and Param

eter 50 (FA
U

LT
 H

IST
O

R
Y

) can be
view

ed.  T
he ▲

and
▼

buttons can be used to scroll from
 Param

eter 50 to Param
eter 60. O

nce the
desired param

eter is found, press the M
ode

button to view
 its “contents”. W

hen finished, press M
ode

to
exit the param

eter m
enu. A

n exam
ple is show

n below
:

Press
M

ode
once

D
isplay reads “00”

U
pper right decim

al point blinks

Press
M

ode
again

D
isplay reads “P50” (FA

U
LT

 H
IST

O
R

Y
)

U
se

▲
and

▼
to scroll to the desired

param
eter num

ber

(In this exam
ple Param

eter 54 has been
selected, w

hich is M
O

T
O

R
LO

A
D

)

Press
M

ode
to view

 param
eter contents

(77 = 77%
 LO

A
D

)

U
pper right decim

al point blinks

Press
M

ode
again to exit

In
the exam

ple above, Param
eter 54 - M

O
T

O
R

 LO
A

D
 is being view

ed. T
he “77” in the exam

ple 
indicates that the load on the m

otor is 77%
 of the output current rating of the drive.
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T
he table below

 lists the fault conditions that w
ill cause the drive to shut dow

n, as w
ell as som

e possible
causes. Please contact the factory for m

ore inform
ation on troubleshooting faults.

To
clear a fault, issue a ST

O
P com

m
and on the term

inal strip,. T
he fault w

ill only clear if the condition
that caused the fault has passed. For exam

ple, if the drive trips on a LO
W

 D
C

 B
U

S V
O

LT
A

G
E

 FA
U

LT
(LF) due to low

 input voltage, the fault cannot be cleared until the input voltage returns to a norm
al level.

If the drive is program
m

ed to autom
atically restart after a fault (see Param

eter 03), the drive w
ill attem

pt
to restart three tim

es after a fault (the drive w
ill not restart after C

F, cF, G
F, FC

, F1, F2-F9, or Fo faults).
If

all three restart attem
pts are unsuccessful, the drive w

ill trip into FA
U

LT
 LO

C
K

O
U

T
 (LC

), w
hich

requires a m
anual reset as described above.

44

FAULT M
ESSAG

ES
FAULT

DESCRIPTIO
N & PO

SSIBLE CAUSES
AF

H
igh Tem

perature Fault:Am
bient tem

perature is too high;C
ooling fan has failed (if equipped).

C
F

C
ontrol Fault:A blank EPM

, or an EPM
 w

ith corrupted data has been installed.Perform
 a

factory reset using Param
eter 48 - PRO

G
R

AM
 SELEC

TIO
N

.
cF

Incom
patibility Fault:

An EPM
 w

ith an incom
patible param

eter version has been installed.
Either rem

ove the EPM
 or perform

 a factory reset (Param
eter 48) to change the param

eter
version of the EPM

 to m
atch the param

eter version of the drive.
dF

D
ynam

ic Braking Fault:The drive has sensed that the dynam
ic braking resistors are over-

heating and shuts dow
n to protect the resistors.

EF
External Fault:O

ne of the TB-13 term
inals is set as an External Fault input and that term

inal
is open w

ith respect to TB-11.R
efer to Param

eters 10, 11 and 12.
G

F
D

ata Fault:U
ser data and O

EM
 defaults in the EPM

 are corrupted.
H

F
H

igh D
C

 Bus Voltage Fault:Line voltage is too high;D
eceleration rate is too fast;O

verhauling
load.For fast deceleration or overhauling loads, dynam

ic braking m
ay be required.

JF
R

em
ote Keypad Fault:The com

m
unication link betw

een the drive and the optional R
em

ote
Keypad has been lost.C

heck for proper w
iring and/or noise.

LF
Low

 D
C

 Bus Voltage Fault:Line voltage is too low.
O

F
O

utput Transistor Fault:Phase to phase or phase to ground short circuit on the output;Boost
settings are too high;Acceleration rate is too fast;Failed output transistor.

PF
C

urrent O
verload Fault:VFD

 is undersized for the application;M
echanical problem

 w
ith the

driven equipm
ent.

U
F

Start Fault:Start com
m

and w
as present w

hen the drive w
as pow

ered up.M
ust w

ait 2 seconds
after pow

er-up to apply Start com
m

and if START M
ETH

O
D

 is set to N
O

R
M

AL.
F1

EPM
 Fault:The EPM

 is m
issing or dam

aged.
FC,F2 - F9, Fo

Internal Faults:The control board has sensed a problem
 - consult factory.



17.0
SM

 Series ™
D

ISP
L

AY
 M

E
SSA

G
E

S

T
he follow

ing describes the various displays and m
essages that can appear on the SM

 Series ™
drive.

17.1
SP

E
E

D
 D

ISP
L

AY

If
the drive is in a ST

O
P state (indicated by “_

_ _” on the display), and the com
m

anded speed is
changed, the display w

ill show
 the com

m
anded speed, and the upper left decim

al point w
ill turn on solid.

A
bout five seconds after a change is m

ade, the display w
ill begin to alternate betw

een the com
m

anded
speed value and the “_

_
_” display. If the M

ode
button is pressed, the display w

ill stop alternating and
show

 the “_
_ _” display only.

W
hen the drive is given a ST

A
R

T
 com

m
and, the displayed speed w

ill start increasing as the drive 
accelerates up to the com

m
anded speed. If the com

m
anded speed is changed w

hile the drive is running,
the display w

ill show
 the com

m
anded speed rather than the actual speed, until the actual speed reaches

the com
m

anded speed.

If
the com

m
anded speed is changed faster than the drive can accelerate or decelerate, the upper left 

decim
al point w

ill blink to indicate that the drive is accelerating or decelerating to the new
 speed. 

O
nce the actual speed reaches the com

m
anded speed, the upper left decim

al point w
ill turn on solid for

5 seconds and then turn off to indicate that the com
m

anded speed has been reached, and that the 
display is now

 show
ing the actual speed.

17.2
C

H
A

N
G

IN
G

 T
H

E
 SP

E
E

D
 R

E
FE

R
E

N
C

E
 SO

U
R

C
E

W
hen the speed source is changed w

hile the drive is running, the display w
ill flash the m

essage for 
the new

 speed source to indicate that the new
 speed source is active. A

lso, if the drive is being controlled
from

 a speed source other than the ▲
and

▼
buttons (0-10 V

D
C

, 4-20 m
A

, etc), and one of the ▲
or

▼
buttons is pressed, the display w

ill flash the present speed source m
essage to indicate that the ▲

and
▼

buttons are invalid.

E
xam

ple 1:T
he drive is running and the present speed source is the keypad. T

B
-13A

 is program
m

ed to
select a 4-20 m

A
 signal as the speed source. W

hen T
B

-13A
 is closed to T

B
-11, the display w

ill flash “E
I”

to indicate that the speed source has changed to the 4-20 m
A

 signal. If the contact betw
een T

B
-13A

 and
T

B
-11 is opened, the display w

ill flash “C
P” to indicate that the speed source has changed back to the

▲
and

▼
buttons.

E
xam

ple 2:T
he speed source is a 0-10 V

D
C

 signal. If the ▲
or

▼
button is pushed, the display w

ill
flash “E

U
” to indicate that the present speed source is the 0-10 V

D
C

 signal and that the ▲
and

▼

buttons are invalid.

R
efer to the table on the next page for the possible speed reference source displays:
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N
O

T
E

:T
he speed source displays w

ill flash w
hen the speed reference source is changed w

hile the drive
is running to indicate that the new

 speed reference source is active.

17.3
ST

AT
U

S A
N

D
 W

A
R

N
IN

G
 M

E
SSA

G
E

S

SPEED SO
URCE DISPLAYS

DISPLAY
DESCRIPTIO

N
C

P
C

O
N

TRO
L PAD

:Speed is set using the ▲
and

▼
buttons on the front of the drive.

EI
EXTER

N
AL C

U
R

R
EN

T:Speed is controlled by a 4-20 m
A signal w

ired to TB-25 and TB-2.
EU

EXTER
N

AL VO
LTAG

E:Speed is controlled by a 0-10 VC
D

 signal w
ired to TB-5 and TB-2.

JG
JO

G
:The drive is in Jog m

ode, and the speed is set by Preset Speed #2 (Param
eter 32).

O
P

M
O

P (M
otor O

perated Pot):C
ontacts w

ired to TB-13B and TB-13C
 are used to increase and

decrease the drive speed.
Pr1 - Pr7

PR
ESET SPEED

S #1-7:Speed is set by the indicated Preset Speed (Param
eters 31-37).

STATUS AND W
ARNING

 M
ESSAG

ES
DISPLAY

DESCRIPTIO
N

br
D

C
 BR

AKIN
G

:The D
C

 braking circuit is activated.
cE

“cE”w
ill be displayed if an EPM

 w
ith a different param

eter version is installed and then an
attem

pt is m
ade to change param

eter settings w
ithout perform

ing the TR
AN

SLATE function.
R

efer to PRO
G

R
AM

 SELEC
TIO

N
 (Param

eter 48).
C

L
C

U
R

R
EN

T LIM
IT:The output current has exceeded the C

U
R

R
EN

T
LIM

IT setting (Param
eter

25) and the drive is reducing the output frequency to reduce the output current.If the drive
rem

ains in C
U

R
R

EN
T LIM

IT for too long, it can trip into a C
U

R
R

EN
T O

VER
LO

AD
 fault (PF).

Er
ER

RO
R

:Invalid data has been entered or an invalid com
m

and w
as attem

pted.
G

E
“G

E”w
ill be displayed if an attem

pt is m
ade to change the O

EM
 default settings w

hen the drive
is operating in the O

EM
 m

ode (see Param
eter 48).

G
F

If “G
F”is displayed w

hen a R
ESET O

EM
 is attem

pted, it indicates that the O
EM

 defaults in the
EPM

are corrupted.If “G
F”is displayed upon pow

er-up, it indicates that the O
EM

 defaults and
the user settings in the EPM

 are corrupted.R
efer to Section 13.2.

LC
FAU

LT LO
C

KO
U

T:The drive has failed three restart attem
pts and now

 requires a m
anual reset.

SE
SER

IAL:The optional rem
ote keypad is active as the user interface instead of the buttons on

the front of the drive.See Param
eter 14 - C

O
N

TRO
L.

SP
START PEN

D
IN

G
:“SP”blinks during the interval betw

een restart attem
pts.

D
EC

EL O
VER

R
ID

E (both upper decim
al points blinking):The drive has stopped decelerating

to avoid tripping into an H
F fault due to regenerative energy from

 the m
otor.



EC DECLARATION OF CONFORMITY
In accordance with EN45014:1998

Applied Council Directive(s): EMC Directive 89/336/EEC, as amended: 92/31/EEC
and 93/63/EEC, and Low Voltage Directive 73/23/EEC, as amended: 93/68/EEC

We LEESON Electric
2100 Washington Street
Grafton, WI 53024-0241
U.S.A.

declare under our sole responsibility that the products to which this Declaration relates,
are in conformity with the relevant provisions of the following standards, provided that
installations are carried out in accordance with manufacturer’s instructions.

PRODUCTS RELATED TO DECLARATION
SM Series™ AC Variable Frequency Motor Drives Models:
174263 174267 174272 174277 174282 174287
174264 174268 174273 174278 174283 174288
174265 174270 174274 174279 174284
174266 174271 174276 174281 174285

RELEVANT EUROPEAN STANDARDS
EN 61800-3* Adjustable speed electrical power drive systems, Part 3 - EMC 

product standard, including specific test methods
EN 50178 Electronic equipment for use in power installations
* with suitable line filters that are properly installed.

YEAR OF CE Marking (Low Voltage Directive): 2001

Signature:

John Rydeski, Agency Project Engineer

Dated this 29th day of July 2002.

LEESON Electric
Variable Speed AC Motors Drives



A REGAL-BELOIT Company

REV2/4136S/9-03/3500/CP/SK


