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Variateur analogique courant continu  série AZ et AZB 

AZ Analog Drives for servo systems - AMC 

Advanced Motion Control 
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FIGURE 2.2 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,%-)(&G9A&'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,%-)(&G9G&'4$3'&"&/05,2"#&'(/-5&6$)&"&',!%#(&

54"'(&#$"+9

MA?&MG?&MN?&"!+&MO&")(&5$3()&+(*,2('&<LPMFQ:&$)&RST:=&/4"/&2"!&>(&'3,/24(+&$!&$)&$669&DA?&DG?&

DN?&"!+&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&MA&"!+&MO&

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

,!2)("'(9&K4(!&'3,/24&MA&,'&$66&"!+&'3,/24&MO&,'&$!&<$)&MG&$66&"!+&MN&$!=&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(&

2-))(!/&2$!/)$#&2,)2-,/&3,##&2$15")(&>$/4&',%!"#'&(*()0&/,1(&,!/()*"#&</05,2"##0&YB& '(2&$)&#(''=&

"!+&"2/,*"/(&/4(&'3,/24('&"22$)+,!%#0&</4,'&,'&+$!(&>0&/4(&'3,/24,!%&#$%,2&2,)2-,/?&34,24&"#'$&



FIGURE 2.3 Output Current and Duty Cycle Relationship
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5()6$)1'&>"',2&5)$/(2/,$!&6-!2/,$!'=9&F,%-)(&G9N&'4$3'&/4(&)(#"/,$!'4,5&>(/3((!&/4(&5-#'(&

3,+/4&<PX&/,1(=&"!+&/4(&2-))(!/&5"//()!9&:4(&2-))(!/&),'(&/,1(&3,##&+(5(!+&$!&/4(&>-'&*$#/"%(&

<UVC=&"!+&/4(&#$"+&,!+-2/"!2(9&:4()(6$)(?&2()/",!&1,!,1-1&#$"+&,!+-2/"!2(&)(8-,)(1(!/'&")(&

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

2.2.1 Single Phase (Brushed) Servo Drives

T)-'4&/05(&'()*$&+),*('&")(&+(',%!(+&6$)&-'(&3,/4&5()1"!(!/&1"%!(/&>)-'4(+&DE&1$/$)'&

<JLDE&1$/$)'=9&:4(&+),*(&2$!'/)-2/,$!&,'&>"',2"##0&"'&'4$3!&,!&F,%-)(&G9G9&JLDE&1$/$)'&4"*(&

"&',!%#(&3,!+,!%&<")1"/-)(=&$!&/4(&)$/$)?&"!+&5()1"!(!/&1"%!(/'&$!&/4(&'/"/$)&<!$&6,(#+&

3,!+,!%=9&T)-'4('&"!+&2$11-/"/$)'&1",!/",!&/4(&$5/,1-1&/$)8-(&"!%#(9&:4(&/$)8-(&

%(!()"/(+&>0&"&JLDE&1$/$)&,'&5)$5$)/,$!"#&/$&/4(&2-))(!/?&%,*,!%&,/&(.2(##(!/&+0!"1,2&2$!/)$#&

2"5">,#,/,('&,!&1$/,$!&2$!/)$#&'0'/(1'9

FIGURE 2.4 Brushless Servo System
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2.2.2 Three Phase (Brushless) Servo Drives

:4)((&J4"'(&<>)-'4#(''=&'()*$&+),*('&")(&-'(+&3,/4&>)-'4#(''&'()*$&1$/$)'9&:4('(&1$/$)'&

/05,2"##0&4"*(&"&/4)((;54"'(&3,!+,!%&$!&/4(&'/"/$)&"!+&5()1"!(!/&1"%!(/'&$!&/4(&)$/$)9&

T)-'4#(''&1$/$)'&)(8-,)(&2$11-/"/,$!&6((+>"2H&6$)&5)$5()&$5()"/,$!&</4(&2$11-/"/$)'&"!+&

>)-'4('&5()6$)1&/4,'&6-!2/,$!&$!&>)-'4&/05(&1$/$)'=9&:4,'&6((+>"2H&2$!','/'&$6&)$/$)&1"%!(/,2&

6,(#+&$),(!/"/,$!&,!6$)1"/,$!?&'-55#,(+&(,/4()&>0&1"%!(/,2&6,(#+&'(!'$)'&<V"##&Q66(2/&'(!'$)'=&$)&

5$',/,$!&'(!'$)'&<(!2$+()&$)&)('$#*()=9&T)-'4#(''&1$/$)'&4"*(&>(//()&5$3()&+(!',/0&)"/,!%'&

/4"!&>)-'4(+&1$/$)'&>(2"-'(&4("/&,'&%(!()"/(+&,!&/4(&'/"/$)?&)('-#/,!%&,!&"&'4$)/()&/4()1"#&

5"/4&/$&/4(&$-/',+(&(!*,)$!1(!/9&F,%-)(&G9O&'4$3'&"&/05,2"#&'0'/(1&2$!6,%-)"/,$!9



FIGURE 2.5 AZ Part Numbering Structure
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AZ Analog Drive Series

AZ

Drive Type

DDC: Brushed Drive, PWM Command

B: Brushless drive
BDC: Brushless Drive, PWM Command

Feedback Supported

6: 6 Peak, 3 Continuous

8: 80

Inverted Inhibit LogicINV:

*Options available for orders with sufficient volume.

Contact ADVANCED Motion Controls for more information.

10: 10 Peak, 6 Continuous
20: 175

Peak Current (Amps)

12: 12 Peak, 6 Continuous Max DC Bus Voltage (~1:10 in Volts)

PWM Command

Revision

Additional Options*

Assigned a letter (A through Z) by manufacturer

25: 25 Peak, 12.5 Continuous

25: 25 Peak, 12.5 Continuous
40: 40 Peak, 20 Continuous

80V 
Models

175V 
Models
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2.3 Products Covered

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

V$3(*()?&"++,/,$!"#&6("/-)('&"!+7$)&$5/,$!'&")(&)("+,#0&"*",#">#(&6$)&PQLZ'&3,/4&'-66,2,(!/&

$)+(),!%&*$#-1(9&F((#&6)((&/$&2$!/"2/&ADVANCED&L$/,$!&E$!/)$#'&6$)&6-)/4()&,!6$)1"/,$!9

R!&%(!()"#?&/4(& [&6"1,#0&$6&"!"#$%&+),*('&2"!&>(&+,*,+(+&,!/$&/$5;#(*(#&2"/(%$),('&>"'(+&$!&/4(&

5("H&2-))(!/&)"/,!%&$6&/4(&+),*(9&:4('(&2"/(%$),('&2"!&>(&6-)/4()&'(5")"/(+&,!/$&'->+,*,',$!'&

>"'(+&$!&'5(2,6,2"/,$!'&'-24&"'&34(/4()&"&+),*(&-'('&"!"#$%&$)&JKL&,!5-/?&/4(&/05(&$6&

1$/$)<'=&'-55$)/(+?&"!+&/4(&6((+>"2H&"*",#">#(&$!&/4(&+),*(9

TABLE 2.2 Power Specifications 

Power Specifications

Description Units AZ_6A8 AZ_12A8 AZ_20A8 AZ_40A8 AZ_10A20 AZ_25A20

DC Supply Voltage Range VDC 20-80 10-80 40-175

DC Bus Over Voltage Limit VDC 88 195 193

DC Bus Under Voltage Limit VDC 18 9 36

Maximum Peak Output Current A 6 12 20 40 10 25

Maximum Continuous Output Current A 3 6 12 20 6 12.5

Maximum Power Dissipation at Continuous Current W 12 24 48 80 53 110

Minimum Load Inductance  H 100 250

Switching Frequency1 kHz 31 20.7

1. Switching frequency for AZBE/AZBH_40A8 drive models is 33 kHz. Switching frequency for AZBE/AZBH_10A20 and AZBE/AZBH_25A20 is 
22 kHz.

TABLE 2.3 

Control Specifications

Description AZ AZB AZ_DDC AZBDC AZBE AZBH

Command Sources ± 10V Analog ± 10V Analog PWM and Direction PWM and Direction ± 10V Analog ± 10V Analog

Commutation Methods - Trapezoidal - Trapezoidal Trapezoidal Trapezoidal

Control Modes Current Current Current Current
Current, Duty Cycle, Encoder 
Velocity, Tachometer Velocity

Current, Duty Cycle, Hall 
Velocity, Tachometer Velocity

Motors Supported Single Phase
Three Phase

Single Phase
Single Phase

Three Phase

 Single Phase

Three Phase

Single Phase

Three Phase

Single Phase

Control Specifications
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2.4 Control Modes

:4(& [&6"1,#0&$6&"!"#$%&+),*('&$66()'&"&*"),(/0&$6&+,66()(!/&2$!/)$#&1(/4$+'9&K4,#(&'$1(&+),*('&

,!&/4(&'(),('&")(&+(',%!(+&/$&$5()"/(&'$#(#0&,!&$!(&1$+(?&$!&$/4()&+),*('&,/&,'&5$'',>#(&/$&'(#(2/&

/4(&2$!/)$#&1(/4$+&>0&DRJ&'3,/24&'(//,!%'9&E$!'-#/&/4(&+"/"'4((/&6$)&/4(&+),*(&,!&-'(&/$&'((&

34,24&1$+('&")(&"*",#">#(&6$)&-'(9

:4(&!"1(&$6&/4(&1$+(&)(6()'&/$&34,24&'()*$&#$$5&,'&>(,!%&2#$'(+&,!&/4(&+),*(?&!$/&/4(&(!+;)('-#/&

$6&/4(&"55#,2"/,$!9&F$)&,!'/"!2(?&"&+),*(&$5()"/,!%&,!&E-))(!/&<:$)8-(=&L$+(&1"0&>(&-'(+&6$)&"&

5$',/,$!,!%&"55#,2"/,$!&,6&/4(&(./()!"#&2$!/)$##()&,'&2#$',!%&/4(&5$',/,$!&#$$59&P6/(!/,1('?&1$+(&

'(#(2/,$!&3,##&>(&+(5(!+(!/&$!&/4(&)(8-,)(1(!/'&"!+&2"5">,#,/,('&$6&/4(&2$!/)$##()&>(,!%&-'(+&

3,/4&/4(&+),*(&"'&3(##&"'&/4(&(!+;)('-#/&"55#,2"/,$!9

2.4.1 Current (Torque)

R!&E-))(!/&<:$)8-(=&L$+(?&/4(&,!5-/&2$11"!+&*$#/"%(&2$!/)$#'&/4(&$-/5-/&2-))(!/9&:4(&+),*(&

3,##&"+\-'/&/4(&$-/5-/&+-/0&202#(&/$&1",!/",!&/4(&2$11"!+(+&$-/5-/&2-))(!/9&:4,'&1$+(&,'&-'(+&

/$&2$!/)$#&/$)8-(&6$)&)$/")0&1$/$)'&<6$)2(&6$)&#,!(")&1$/$)'=?&>-/&/4(&1$/$)&'5((+&,'&!$/&

2$!/)$##(+9&:4(&$-/5-/&2-))(!/&2"!&>(&1$!,/$)(+&/4)$-%4&"!&"!"#$%&2-))(!/&1$!,/$)&$-/5-/&

5,!9&:4(&*$#/"%(&*"#-(&)("+&"/&/4(&]E-))(!/&L$!,/$)&P-/5-/^&2"!&>(&1-#/,5#,(+&>0&"&'2"#,!%&

6"2/$)&6$-!+&$!&/4(&+),*(&+"/"'4((/&/$&+(/()1,!(&/4(&"2/-"#&$-/5-/&2-))(!/9& ##& [&+),*('&")(&

">#(&/$&$5()"/(&,!&E-))(!/&<:$)8-(=&L$+(9

2.4.2 Duty Cycle (Open Loop)

R!&D-/0&E02#(&L$+(?&/4(&,!5-/&2$11"!+&*$#/"%(&2$!/)$#'&/4(&$-/5-/&JKL&+-/0&202#(&$6&/4(&

+),*(?&,!+,)(2/#0&2$!/)$##,!%&/4(&$-/5-/&*$#/"%(9&V$3(*()?&"!0&6#-2/-"/,$!'&$6&/4(&DE&5$3()&

'-55#0&*$#/"%(&3,##&"66(2/&/4(&*$#/"%(&$-/5-/&/$&/4(&1$/$)9&:4,'&1$+(&,'&"*",#">#(&"'&"&DRJ&'3,/24&

'(#(2/">#(&1$+(&$!& [TQ&"!+& [TV&+),*('9

&

While in Current (Torque) Mode, the drive will maintain a commanded 

torque output to the motor based on the input reference command. 

Sudden changes in the motor load may cause the drive to be outputting 

a high torque command with little load resistance, causing the motor to 

spin rapidly. Therefore, Current (Torque) Mode is recommended for 

applications using a digital position controller to maintain system stability.

This mode is recommended as a method of controlling the motor 

velocity when precise velocity control is not critical to the application, 

and when actual velocity feedback is unavailable.

Note

Note
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2.8 Three Phase (Brushless) Drives

2.8.1 AZB

•  !"#$%!&'()'&*#+!',*-"./!""'0)()*"'

1#(.'2'345'6'2%2/)$'#%7-(

• 8-**!%('9:)*;-!<'=)&!

• >2//'?!%")*'(*27!@)#&2/'8)00-(2(#)%

2.8.2 AZBDC

•  !"#$%!&'()'&*#+!',*-"./!""'0)()*"'

1#(.'2'AB='#%7-('C)002%&

• 8-**!%('9:)*;-!<'=)&!

• >2//'?!%")*'(*27!@)#&2/'8)00-(2(#)%

2.8.3 AZBE

•  !"#$%!&'()'&*#+!',*-"./!""'0)()*"'

1#(.'2'345'6'2%2/)$'#%7-(

•  DA'?1#(C.'"!/!C(2,/!'0)&!"'E'8-**!%('

9:)*;-!<F' -(G'8GC/!F'H%C)&!*'6!/)C#(GF'

:2C.)0!(!*'6!/)C#(G

• >2//'?!%")*'(*27!@)#&2/'C)00-(2(#)%

• ?#%$/!E!%&!&'#%C*!0!%(2/'!%C)&!*'

I!!&,2CJ'I)*'+!/)C#(G'C)%(*)/

• HK(!*%2/'7)(!%(#)0!(!*'#%7-('7#%'I)*'

C)002%&')II"!('2&L-"(0!%(

2.8.4 AZBH

•  !"#$%!&'()'&*#+!',*-"./!""'0)()*"'

1#(.'2'345'6'2%2/)$'#%7-(

•  DA'?1#(C.'"!/!C(2,/!'0)&!"'E'8-**!%('

9:)*;-!<F' -(G'8GC/!F'>2//'6!/)C#(GF'

:2C.)0!(!*'6!/)C#(G

• >2//'?!%")*'(*27!@)#&2/'C)00-(2(#)%

• ?#%$/!E!%&!&'>2//'?!%")*'I!!&,2CJ'I)*'

+!/)C#(G'C)%(*)/

• HK(!*%2/'7)(!%(#)0!(!*'#%7-('7#%'I)*'

C)002%&')II"!('2&L-"(0!%(

2.8.5 Block Diagrams

FIGURE 2.11 AZB Drive Structure FIGURE 2.12 AZBDC Drive Structure
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FIGURE 2.13 AZBE Drive Structure FIGURE 2.14 AZBH Drive Structure
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2.8.6 Pinouts

TABLE 2.8 Three Phase Signal Connector TABLE 2.9 Three Phase Power Connector(s)

P1 Analog Input PWM Input Analog Input

Encoder Vel.

Analog Input

Hall Vel.

Pin Description Description Description Description

1 +REF IN PWM IN +REF IN +REF IN

2 SIGNAL 
GROUND

SIGNAL 
GROUND

SIGNAL 
GROUND

SIGNAL 
GROUND

3 -REF IN DIR IN -REF IN -REF IN

4 CURRENT 
MONITOR

CURRENT 
MONITOR

CURRENT 
MONITOR

CURRENT 
MONITOR

5 INHIBIT IN INHIBIT IN INHIBIT IN INHIBIT IN

6 +V HALL
OUT

+V HALL
OUT

+V HALL
OUT

+V HALL
OUT

7 SIGNAL 
GROUND

SIGNAL 
GROUND

SIGNAL 
GROUND

SIGNAL 
GROUND

8 HALL 1 HALL 1 HALL 1 HALL 1

9 HALL 2 HALL 2 HALL 2 HALL 2

10 HALL 3 HALL 3 HALL 3 HALL 3

11 CURRENT 
REF OUT

CURRENT
REF OUT

CURRENT
REF OUT

CURRENT
REF OUT

12 FAULT OUT FAULT OUT FAULT OUT FAULT OUT

13 RESERVED RESERVED ENCODER-B RESERVED

14 RESERVED RESERVED ENCODER-A RESERVED

15 RESERVED RESERVED VEL. MON. 
OUT/TACH
IN

VEL. MON. 
OUT/TACH
IN

16 RESERVED RESERVED OFFSET +REF IN

AZ_6A8, AZ_12A8 - P2

Pin Description

1 HIGH 
VOLTAGE2

3 NC (KEY)

4 POWER 
GROUND

5

6
MOTOR C

7

8
MOTOR B

9

10
MOTOR A

11

AZ_20A8, AZ_10A20 - P2
AZ_40A8, AZ_25A20 - P2,P3

Pin Description

1b 1a
HIGH VOLTAGE

2b 2a

3b 3a
RESERVED (3b)

NC - KEY (3a)

4b 4a POWER 
GROUND

5b 5a

6b 6a
MOTOR C

7b 7a

8a 8b
MOTOR B

9b 9a

10b 10a
MOTOR A

11b 11a

If you are using an AZ drive to replace an ADVANCED Motion Controls 

panel mount drive, the same command input to the ±REF IN input pins on 

the AZ drive will result in the motor spinning in the opposite direction as 

with the panel mount drive. This can be changed by swapping the 

command input wiring (+REF IN to Pin 3 instead of Pin 1, and -REF IN to Pin 1 

instead of Pin 3).
Note
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