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ms, the world leader in high-performance motion control, introduces a 
gital servo drive, the Delta Tau Quad Amplifier. The Quad Amp is a 
ation of one to four digital PW M amplifiers and power supply packaged 

ion of a Quad Amp and the cutting-edge control algorithms of the 
ily results in previously unobtainable levels of performance for perm anent 
on motors.

‘Plug and Play’ with 
Up to 4 axis mix or m; 
Up to 50 HP (37 kW) 
Complete package-no 
Digital Current feedb^i 
LED Status indicator 
No dimension change 
Accepts 35-480 VAC 
Three phase or single- 
Braking (shunt) resisto 
Lower cost (DC input 
Up to 15 kHz PWM (u; 
Active Hall-effect curb

PMAC 2, PMAC Turbo controllers, and MACRO 
atch package 
otal continuous power 
need for external power supply 
ck

if upgraded from 1, 2 or 3 axis to 4-axis unit 
Bus input, and provides separate Bus & Control Voltage Capability 
phase operation-no modification needed! 
rs up to 10 HP provided 
only) Quad Amp available 
ser selectable) 
ent sensors used

Capabilities

The Quad Amp can dri 
linear form s: permanent-nli; 
m otors, and DC brush mo

Applications /usage

ve all o f  the m otor types com m only used in the m otion control industry  in  both rotary and 
agnet brush-less m otors (a.k.a. DC brush-less, AC brush-less, AC servo)7X C  induction 

iors. --- -------------- ------

T he Q uad A m p design is particularly  well suited for the m achine tool industry, providing one, two, o r three axes o f 
control w ith a fourth and ligher-pow ered spindle axis. The spindle axis is capable o f full position control for 
functions such as rigid tapping as w ell as the norm al velocity control, even if  an induction m otor is used for the 
spindle. W ith  a  PC  and PM A C 2 in one integrated package, o r a stand-alone PM A C 2 providing all o f  the
com putational and contro

D elta T au ’s PM A C 2, and

circuitry, and the Q uad Am p providing all o f  the pow er circuitry in another integrated
package, virtually all o f the m achine electronics have been taken care of.

Q uad A m p package provides a M achine Tool B uilder w ith these advantages:

maximum m otor torque at all speeds 
smooth controlled acceleration 
smooth bontrolled de-acceleration 
reduce electric power consumption

cooler running motors 
solid state diagnostics 
motor protection circuits 
reduced mechanical stress



Protection

Every Q uad A m p has two 

IG BT  protection

•  O ver current

•  G round fault

•  Substrate over tem perature

layers o f protection:

T he Q uad A m p protection 
m icrosecond.

Q uad Am p built-in protection
•  H eat sink over tem perature
•  H igh PW M  frequency
•  DAC (non PW M )
• M otor over tem perature
• Bus under voltage
• Bus over voltage
• General PS/Soft Start fault

circuits detect and respond to any m otor or control fault conditions in less than 1.0

Perform ance

D elta  T au ’s PM A C  2 
perform ance by using IGE 
w aveform s by  sim ply acci 
A m p perform s no control 
m agnitude to obtain the de 
current feedback using 
com m utation, vector contn 
protection. These algorith

technology results in sim ple pow er circuits. This technology increases reliability  and 
T s (Insulated G ate B ipolar Transistor). The Q uad A m p ’s IG B Ts produce pow er 

Opting optically isolated PW M  signals from  the PM A C  2 fam ily controllers. T he Q uad  
function itself, it isolates and level shifts the PW M  signals at the required  frequency and 
sired torque, velocity, and position. This d irect PW M  method, along w ith the digital 
ve H all-effect sensors, perm its advanced PM A C 2 algorithm s, such as sinusoidal 

ol, field-oriented current-loop closure, field w eakening, third-harm onic injection, and I^T 
ns operate on the m otor as directly  as possible, thus increasing perform ance:

•  H igher velocity  and po;

• G reater stiffness
• Faster acceleration
•  N o pot tw eaking or per;

ition bandw idth • Low  noise

•  Easier setup
•  System  stability

lonality m odules •

n p lish ed  by setting software param eters in the PM A C 2 fam ily controller using PISetupT he system  setup is accoi 
software.

Reliability

T o ensure a h igh  reliability, each Q uad A m p is thoroughly tested.

O vernight cycle 
O utput pow er check or 
15-step final test

each axis

•  H eat cycle in B urn-in cham ber

•  Protection verification

2



P2 Setup

T he P2  Setup is an easy to (use interactive program  that helps to setup PM A C 2 fam ily controllers w ith the Q uad  
A m p and a motor. It a llow f the user to  tune digital current, torque, velocity and position loops. T he final settings 
can be easily  saved to a  disk for backup, replacem ent, and duplication from  system  to system.
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1. What type of amplifier do you have?

(• Current Loo p  C V e lo c ity  Loop
|VA«n you have NO tach (VMien you have tach

feedback to amplifier) feedback to amplifier)

2. My Design Performance Goals:

4. During auto-tuning, use these parameters:

E x c ita tio n  M a g n itu d e  (%): | i o

* *  E xercise  c a u tio n !- see  m anua l *

Excita tion  Time (ms): 50

D esired  B a n d w id th  (Hz): [ i

Damping ratio: | l . O

r  C hoose an in i t ia l  b a n d w id th  fo r  m e

r  Auto-se lect sam ple period (1x60) for me 

r  Include a low  pass filter 

r  A u to -s e le c t V e lo c ity  F ee d F o rw a rd  (1x32) 

r  A u to -s e le c t A c c e l Fee d  F o rw a rd  (Ix35)

3. I want my ritegral action (1x33) to be:

(• N one C  S o ft C H ard

M ax allowed m otor travel (cts): |40 0 0  

Min allowed m otor travel (cts): pOO

5. B e g in  P ID  L o o p  A u t o -T u n in g

Flexible Configuration/M ounting

The Quad Amp is configurable at the factory for your particular m otor pow er requirem ents. The available 
versions are D C  input only and tw o AC input voltage modes.

P ow er supply option VAC Input C ontinuous output limit H eat Sink size N otes

(no option, DC input only) up to 50 H P (37 kW ) small or large
1 230 up to 10 HP (7.5 kW ) small
2 230 up to 50 H P (37 kW ) large

2A 480 up to 50 H P (37 kW) large

T here are tw o types o f  rrjounting configurations available, External and Internal. In the E xternal version, the 
heatsink  cooling  fins are m ounted externally through an opening in a panel, w ith external air blow ing on the cooling 
fins, such as an external air plenum . In the Internal version, the Quad A m p is foot m ounted to an electrical panel, 
w ith its cooling fins internal to the electrical cabinet.
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M ounting  
O pt #

M ounting
Type

Fans Internal Shunt 
R esistor

3 External No* Yes
3A External No* Yes
3B External No* No**
4 Internal Yes Yes

4A Internal Yes Yes
* U ser m ust supply cooling fans. 
l**User m ust supply external shunt resistors.

Simple connectivity

Quad Amp.
In

Out
1 or 3 phase
Operational (bus) vDltage In
230/480 VAC Out

In
#2 Out

1 phase (control) vciltage
120-480 VAC In

Out

Delta Tau’s 
2-axis interface card PMAC2 Controller

C onnecting the Q uad Anjip is sim plicity itself. C onnect 1 or 3-phase operational 230V AC or 460V A C  (depending 
on m odel ordered) and ground via 4 screw  term inals. In  addition, connect single-phase control AC input pow er to 
am plifier via M olex style connector. For each axis, connect the 2 or 3 m otor phases and ground v ia  screw  term inals. 
C onnect one integrated 36-pin cable betw een D elta  Tau 2-axis interface card (ACC 8F, for exam ple) and the Q uad  
A m p for each m otor (poslition feedback and flags connect only to the interface board, not to the amp, sim plifying 
system  w iring). I f  necessary, connect an external shunt resistor and/or external circuit breaker.

C ontrol voltage

O perational voltage

All Q uad A m ps have an independent external control AC input voltage connector. The 
control voltage is used within the am plifier to supply voltage to internal logic pow er 
supplies and to operate cooling fans. It is selectable from  120 to 480 VAC single phase 
and it is set at the factory. H ow ever, the settings can be changed in the field  by simply 
changing the taps on a transform er inside o f the Q uad Amp.
T he control voltage can be the sam e as the operational bus voltage or it can be a separate 
A .C. voltage.

1 o r 3-phase V A C  operational voltage is converted into a DC bus via 3-phase bridge 
rectifier and filter capacitors.
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Dim ensions/W  ci ght

D elta Tau m ulti-axis Q uad  
267m m  w ide by 229m m  dt i 
about 50 lbs. (23 kg).

A m p is bundled into a com pact and affordable integrated package 560m m  high by 
ep (22” x l0 .5 ”x9.0”). The w eight depends on the configuration ordered, but is typically
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Quad Amp Power Block Selecltion Tab e for 230 VAC Amplifiers
B lock  
O pt #

Contin.
Ratings

“20rt%”
2-m inute
R atings

“300% ”
2-second
Ratings

Block  
M ax DC  
R atings

Axis
1

slot

Axis
2

slot

Axis
3

slot

Axis
4

slot

Total
C ont.

R ating
5 0.56kW 

0.75HP 
1.8 Arms

1.12)cW 
1.5HP 

3.6 Arms

1.68kW 
2.25HP 
5.4 Arms

600V
10A

6 1.2kW
1.5HP

3.7Arms

2.4kW
3.0HP

7.5A m s

3.6kW 
4.5HP 

11.2Arms

600V
15A

7 1.5kW 
2.0HP 
5 Arms

3.0kW 
4.0HP 
10 Arms

4.5kW 
6.0HP 

15 Arms

600V
20A

8 2.25kW 
3.0HP 
7 Arms

4.5kW
6.0HP
14Alrms

6.75kW 
9.0HP 

21 Arms

600V
30A

9 3.75kW 
5.0HP 

12 Arms

7.5kW
10.0HP
24Arms

11.25kW 
15.0HP 
36Arms

600V
50A

10 5.6kW 
7.5HP 
18 Arms

11.2kW 
15.0HP 
37Arms

16.8kW
22.5HP
55Arms

600V
50A

N/S N/S

11 7.5kW 
10HP 

25 Arms

15kW
20tlP

50Arms

22.5kW 
30HP 

7 5 Arms

600V
75A

N/S N/S

12 11,2kW 
15HP 

37.5Arms

22.5kW 
30HP 

7 5 Arms

33kW 
44 HP 

lOOArms

600V 
100 A

N/S N/S

13 15kW
20HP

50.0Arms

30kW 
40HP 

100 Arms

45kW 
60HP 

150 Arms

600V
150A

N/S N/S

14 22.5kW
30HP

75.0Arms

45.(DkW 
60HP 

150Krms

50kW * 
60 HP 

150Arms

600V
200A

** ** N/S

Quad Amp Power Block Selection Table for 460 VAC Amplifiers
15 1.5kW

2.0HP
2.5Arms

3.(
4. 

5.0

jkW
(HP
Arms

4.5kW
6.0HP

7.5Arms

1200V
10A

16 2.25kW
3.0HP

3.5Arms

4..
6.

7.0

kW
BHP
Arms

6.75kW 
9.0HP 

10.5 Arms

1200V
15A

17 3.75kW
5.0HP

6.0Arms

7.
10

12.C

ikW
0HP
Arms

11.25kW 
15.0HP 

18.0 Arms

1200V
25A

18 7.5kW
10HP

12.5Arms

If
2(

25

kW
)HP
Arms

22.5kW
30HP

37.5Arms

1200V
50A

N/S N/S

19 15kW 
20HP 

25 Arms

3C
41

50

kW
)HP
Arms

45 kW 
60HP 

75 Arms

1200V
75A

N/S N/S

20 22.5kW 
30HP 

37 Arms

41
6'

75

kW
)HP
Arms

60kW
80HP

lOOArms

1200V 
100 A

** ** N/S

21 37.25kW
50HP

70Arms

5<
7

101

)kW
5HP
Arms

75kW
100HP

140Arms

1200v
150A

N/S N/S N/S

* O ptions 14 & 21 -  The peak overload H P and C urrent is 200%  for tw o seconds.
** Tw o spare axes slots tire available for tw o low pow er IG B T modules. P lease consult factory. 
N /S-N ot standard. C onsult factory for custom  assembly.



E xam ple #1

A pplication

Solution

E xam ple #2

A pplication

Solution
ach

A  custorfii 
20 HP e; 
R efer to 
consultiii

A  custom er needs to retrofit a four axis application that runs o ff 230 V AC. The first three axes 
require 5 H P continuous pow er each and the forth spindle axis requires 15 H P continuous pow er. 
R efer to 230 VAC selection table. C hoose three B lock options 9 and one option 12 for the final 
configuration 5/5/5/15.

ler requires a three axis Q uad A m p that runs o ff 460 VAC. The first tw o axes need to be 
and the third one needs to be 10 HP.

460 VAC selection table. C hoose tw o B lock options 19 and one option 18. A fter 
g D elta  Tau, the final configuration is going to be 10/20/0/20.

7


