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Standard and Custom Models    !"#$%&'"(#&)#*!"#*+,-"(#,"-./#+%"#*!"#(*+)$+%$#0%.$12*#-&)"#

.3#ADVANCED#4.*&.)#5.)*%.-(#+)+-.6#("%'.#$%&'"(7#8.*"#*!+*#).*#+--#0.((&,-"#0+%*#)19,"%#

2.9,&)+*&.)(#3%.9#*!"#0%.$12*#3+9&-:#)19,"%&)6#(*%12*1%"#;<&61%" =7>?#+%"#.33"%"$#+(#

(*+)$+%$#$%&'"(7#@-"+("#2.)*+2*#ADVANCED#4.*&.)#5.)*%.-(#A+-"(#B"0+%*9")*#3.%#31%*!"%#

&)3.%9+*&.)#+)$#$"*+&-(#.)#21(*.9#$%&'"#(.-1*&.)(7

TABLE 2.1 Brushed ±10V Analog DC Drives

TABLE 2.2 Brushless ±10V Analog DC Drives

TABLE 2.3 Brushed ±10V Analog AC Drives

TABLE 2.4 Brushless ±10V Analog AC Drives

TABLE 2.5 Brushed PWM Input DC Drives

TABLE 2.6 Brushless PWM Input DC Drives

TABLE 2.7 Brushless PWM Input AC Drives

TABLE 2.8 Sinusoidal Input DC Drives

TABLE 2.9 Sinusoidal Input AC Supply Drives

Drive Number VDC

(Nominal)

Peak Current

(A)

Cont. Current 
(A)

12A8 20-80 12 6

25A8 20-80 25 12.5

30A8 20-80 30 15

50A8 20-80 50 25

120A10 20-80 120 60

20A20 40-190 20 10

25A20I 40-190 25 12.5

50A20I 40-190 50 25

100A40 80-400 100 50

Drive Number VDC

(Nominal)

Peak Current

(A)

Cont. Current 
(A)

B15A8 20-80 15 7.5

BE15A8 20-80 15 7.5

BE15A8-H 20-80 15 7.5

B30A8 20-80 30 15

BE30A8 20-80 30 15

BX30A8 20-80 30 15

B25A20I 40-190 25 12.5

BE25A20I 40-190 25 12.5

BX25A20 60-200 25 12.5

B40A20I 40-190 40 20

BE40A20I 40-190 40 20

B30A40 60-400 30 15

B40A40 60-400 40 20

Drive Number VAC

(Nominal)

Peak Current 
(A)

Cont. Current 
(A)

16A20AC 30-125 16 8

30A20AC 30-125 30 15

Drive Number VAC

(Nominal)

Peak Current 
(A)

Cont. Current 
(A)

B25A20AC 30-125 25 12.5

BE25A20AC 30-125 25 12.5

BX25A20AC 45-125 25 12.5

B30A40AC 45-270 30 15

B40A40AC 45-270 40 20

Drive Number VDC

(Nominal)

Peak Current

(A)

Cont. Current 
(A)

30A8DD 20-80 30 15

50A8DD 20-80 50 25

25A20DD 40-190 25 12.5

50A20DD 40-190 50 25

Drive Number VDC

(Nominal)

Peak Current

(A)

Cont. Current 
(A)

BD15A8 20-80 15 7.5

BD30A8 20-80 30 15

BDC30A8 20-80 30 15

BD25A20 40-190 25 12.5

BD25A20I 40-190 25 12.5

BDC40A20 60-190 40 20

Drive Number VAC

(Nominal)

Peak Current 
(A)

Cont. Current 
(A)

BD25A20AC 30-125 25 12.5

Drive Number VDC

(Nominal)

Peak Current

(A)

Cont. Current 
(Arms)

S16A8 20-80 16 8

SX30A8 20-80 30 15

S60A8 20-80 60 30

S100A8 20-80 100 50

SX25A20 60-190 25 12.5

S30A40 60-400 30 15

S60A40 60-400 60 30

S100A40 60-400 100 50

Drive Number VAC

(Nominal)

Peak Current 
(A)

Cont. Current 
(Arms)

S30A40AC 45-265 30 15

S60A40AC 45-270 60 30

S100A40AC 45-270 100 50



FIGURE 2.3 PWM Current Control Circuit
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2.2 Analog PWM Servo Drive Basics and Theory

 !"#$%&'()*$&+),*('&")(&-'(+&(./(!',*(#0&,!&1$/,$!&2$!/)$#&'0'/(1'&34()(&5)(2,'(&2$!/)$#&$6&

5$',/,$!&"!+7$)&*(#$2,/0&,'&)(8-,)(+9&:4(&+),*(&/)"!'1,/'&/4(&#$3;(!()%0&)(6()(!2(&',%!"#'&6)$1&

/4(&2$!/)$##()&,!/$&4,%4;(!()%0&',%!"#'&<1$/$)&*$#/"%(&"!+&2-))(!/=9&:4(&)(6()(!2(&',%!"#'&2"!&

>(&(,/4()&"!"#$%&$)&+,%,/"#?&3,/4&"&@AB&CDE&',%!"#&>(,!%&/4(&1$'/&2$11$!9&:4(&',%!"#&2"!&

)(5)('(!/&(,/4()&"&1$/$)&/$)8-(&$)&*(#$2,/0&+(1"!+9

F,%-)(&G9G&'4$3'&/4(&2$15$!(!/'&/05,2"##0&-'(+&,!&"&'()*$&'0'/(1&<,9(9&"&6((+>"2H&'0'/(1&-'(+&

/$&2$!/)$#&5$',/,$!?&*(#$2,/0?&"!+7$)&"22(#()"/,$!=9&:4(&2$!/)$##()&2$!/",!'&/4(&"#%$),/41'&/$&

2#$'(&/4(&+(',)(+&'()*$&#$$5'&"!+&"#'$&4"!+#('&1"24,!(&,!/()6"2,!%&<,!5-/'7$-/5-/'?&/()1,!"#'?&

(/29=9&:4(&+),*(&)(5)('(!/'&/4(&(#(2/)$!,2&5$3()&2$!*()/()&/4"/&+),*('&/4(&1$/$)&"22$)+,!%&/$&

/4(&2$!/)$##()&)(6()(!2(&',%!"#'9&:4(&1$/$)&<34,24&2"!&>(&$6&/4(&>)-'4(+&$)&>)-'4#(''&/05(?&

)$/")0?&$)&#,!(")=&,'&/4(&"2/-"#&(#(2/)$1"%!(/,2&"2/-"/$)?&34,24&%(!()"/('&/4(&6$)2('&)(8-,)(+&/$&

1$*(&/4(&#$"+9&F((+>"2H&(#(1(!/'&")(&1$-!/(+&$!&/4(&1$/$)&"!+7$)&#$"+&,!&$)+()&/$&2#$'(&/4(&

'()*$&#$$59

 #/4$-%4&/4()(&(.,'/&1"!0&3"0'&/$&I"15#,60I&(#(2/),2"#&',%!"#'?&5-#'(&3,+/4&1$+-#"/,$!&<JKL=&

,'&>0&6")&/4(&1$'/&(66,2,(!/&"!+&2$'/;(66(2/,*(&"55)$"249& /&/4(&>"','&$6&"&JKL&'()*$&+),*(&,'&"&

2-))(!/&2$!/)$#&2,)2-,/&/4"/&2$!/)$#'&/4(&$-/5-/&2-))(!/&>0&*")0,!%&/4(&+-/0&202#(&$6&/4(&$-/5-/&

5$3()&'/"%(&<6,.(+&6)(8-(!20?&*"),">#(&+-/0&202#(=9&F,%-)(&G9M&'4$3'&"&/05,2"#&'(/-5&6$)&"&',!%#(&

54"'(&#$"+9

NA?&NG?&NM?&"!+&NO&")(&5$3()&+(*,2('&<LPNFQ:&$)&RST:=&/4"/&2"!&>(&'3,/24(+&$!&$)&$669&DA?&DG?&

DM?&"!+&DO&")(&+,$+('&/4"/&%-")"!/((&2-))(!/&2$!/,!-,/09&:4(&>-'&*$#/"%(&,'&+(5,2/(+&>0&UVC9&

:4(&)(','/$)&W2&,'&-'(+&/$&1("'-)(&/4(&"2/-"#&$-/5-/&2-))(!/9&F$)&(#(2/),2&1$/$)'?&/4(&#$"+&,'&

/05,2"##0&,!+-2/,*(&+-(&/$&/4(&3,!+,!%'&-'(+&/$&%(!()"/(&(#(2/)$1"%!(/,2&6,(#+'9&:4(&2-))(!/&2"!&

>(&)(%-#"/(+&,!&>$/4&+,)(2/,$!'&>0&"2/,*"/,!%&/4(&"55)$5),"/(&'3,/24('9&K4(!&'3,/24&NA&"!+&NO&

<$)&NG&"!+&NM=&")(&"2/,*"/(+?&2-))(!/&3,##&6#$3&,!&/4(&5$',/,*(&<$)&!(%"/,*(=&+,)(2/,$!&"!+&

,!2)("'(9&K4(!&'3,/24&NA&,'&$66&"!+&'3,/24&NO&,'&$!&<$)&NG&$66&"!+&NM&$!=&2-))(!/&3,##&6#$3&,!&

/4(&5$',/,*(&<$)&!(%"/,*(=&+,)(2/,$!&"!+&+(2)("'(&<*,"&$!(&$6&/4(&+,$+('=9&:4(&'3,/24&IPXI&/,1(&

,'&+(/()1,!(+&>0&/4(&+,66()(!2(&>(/3((!&/4(&2-))(!/&+(1"!+&"!+&/4(&"2/-"#&2-))(!/9&:4(&



FIGURE 2.4 Output Current and Duty Cycle Relationship
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2-))(!/&2$!/)$#&2,)2-,/&3,##&2$15")(&>$/4&',%!"#'&(*()0&/,1(&,!/()*"#&</05,2"##0&YB&  !"#$%#&!  '#

()*#("+,-(+!#+.!# /,+".! #(""$%*,)0&1#2+., #, #*$)!#31#+.!# /,+".,)0#&$0,"#",%"4,+5#/.,".#(& $#

6!%7$%8 #3( ,"#6%$+!"+,$)#74)"+,$) '9#:,04%!#;9<# .$/ #+.!#%!&(+,$) .,6#3!+/!!)#+.!#64& !#

/,*+.#2=>#+,8!'#()*#+.!#"4%%!)+#6(++!%)9#?.!#"4%%!)+#%, !#+,8!#/,&&#*!6!)*#$)#+.!#34 #-$&+(0!#

2@AB'#()*#+.!#&$(*#,)*4"+()"!9#?.!%!7$%!5#"!%+(,)#8,),848#&$(*#,)*4"+()"!#%!C4,%!8!)+ #(%!#

)!"!  (%1#*!6!)*,)0#$)#+.!#34 #-$&+(0!9

2.2.1 Single Phase (Brushed) Servo Drives

D%4 .!*#+16!# !%-$#*%,-! #(%!#*! ,0)!*#7$%#4 !#/,+.#6!%8()!)+#8(0)!+#3%4 .!*#EF#8$+$% #

2GHEF#8$+$% '9#?.!#*%,-!#"$) +%4"+,$)#, #3( ,"(&&1#( # .$/)#,)#:,04%!#;9I9#GHEF#8$+$% #.(-!#

(# ,)0&!#/,)*,)0#2(%8(+4%!'#$)#+.!#%$+$%5#()*#6!%8()!)+#8(0)!+ #$)#+.!# +(+$%#2)$#7,!&*#

/,)*,)0'9#D%4 .! #()*#"$884+(+$% #8(,)+(,)#+.!#$6+,848#+$%C4!#()0&!9#?.!#+$%C4!#

0!)!%(+!*#31#(#GHEF#8$+$%#, #6%$6$%+,$)(&#+$#+.!#"4%%!)+5#0,-,)0#,+#!J"!&&!)+#*1)(8,"#"$)+%$&#

"(6(3,&,+,! #,)#8$+,$)#"$)+%$&# 1 +!8 9

D%4 .!*#*%,-! #"()#(& $#3!#4 !*#+$#"$)+%$&#"4%%!)+#,)#$+.!%#,)*4"+,-!#&$(* # 4".#( #-$,"!#"$,&#

("+4(+$% 5#8(0)!+,"#3!(%,)0 5#!+"9

2.2.2 Three Phase (Brushless) Servo Drives

?.%!!#G.( !#23%4 .&!  '# !%-$#*%,-! #(%!#4 !*#/,+.#3%4 .&!  # !%-$#8$+$% 9#?.! !#8$+$% #

+16,"(&&1#.(-!#(#+.%!!K6.( !#/,)*,)0#$)#+.!# +(+$%#()*#6!%8()!)+#8(0)!+ #$)#+.!#%$+$%9#

D%4 .&!  #8$+$% #%!C4,%!#"$884+(+,$)#7!!*3("L#7$%#6%$6!%#$6!%(+,$)#2+.!#"$884+(+$% #()*#

3%4 .! #6!%7$%8#+., #74)"+,$)#$)#3%4 .#+16!#8$+$% '9#?., #7!!*3("L#"$) , + #$7#%$+$%#8(0)!+,"#

7,!&*#$%,!)+(+,$)#,)7$%8(+,$)5# 466&,!*#!,+.!%#31#8(0)!+,"#7,!&*# !) $% #2A(&&#M77!"+# !) $% '#$%#

6$ ,+,$)# !) $% #2!)"$*!%#$%#%! $&-!%'9#D%4 .&!  #8$+$% #.(-!#3!++!%#6$/!%#*!) ,+1#%(+,)0 #

+.()#3%4 .!*#8$+$% #3!"(4 !#.!(+#, #0!)!%(+!*#,)#+.!# +(+$%5#%! 4&+,)0#,)#(# .$%+!%#+.!%8(&#

6(+.#+$#+.!#$4+ ,*!#!)-,%$)8!)+9#:,04%!#;9N# .$/ #(#+16,"(&# 1 +!8#"$)7,04%(+,$)9



FIGURE 2.6 Controller-based Commutation
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FIGURE 2.5 Brushless Servo System
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?.!#"$884+(+,$)#74)"+,$)#"()#(& $#3!#,86&!8!)+!*#,)#+.!#8$+,$)#"$)+%$&&!%5#( #,)#+.!#"( !#$7#
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"$)+%$&&!%# ,0)(& #2;#()(&$0# ,)4 $,*(&# ,0)(& #+.(+#%!6%! !)+#;#$7#+.!#I#8$+$%#6.( !#"4%%!)+ '#

()*#"%!(+! #+.!#+.,%*#8$+$%#6.( !#"4%%!)+#2+.!# 48#$7#+.!#I#"4%%!)+ #84 +#3!#O!%$'#()*#(*P4 + #

+.!#6.( !#()0&!#+$#$3+(,)#8(J,848#+$%C4!9#>$#6$ ,+,$)#7!!*3("L#)!!* #+$#3!#/,%!*#,)+$#+.!#

*%,-!9#?.!#8$+$%#"4%%!)+#(86&,+4*!#, #6%$6$%+,$)(&#+$#+.!#%!7!%!)"!# ,0)(&#(86&,+4*!5#/.,&!#+.!#

%!7!%!)"!# ,0)(&#7%!C4!)"1#*!6!)* #$)#+.!#8$+$%#-!&$",+1#()*#+.!#8$+$%#6$&!#"$4)+9
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