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HIWIN.

Revision

VER |Date Application Note

1.0 2005.05.25 (Xenus Firmware [First Issue
4.40

1.1 |2005.09.12 |Xenus Firmware |1. . Add system connection
4.40 diagram

2.Add (2)Motor parameter file and
(3)wiring diagram.
Add sec.14: auto phase procedure
for digital Hall sensor.
Add sec 15: auto phase procedure
for gantry

1.2 2005.09.30 [Xenus Firmware

4.40

1. Modify sec. 11(b): select Pull up
+5V, and pointer location fix in Fig.
13(below Lo).

1.3 2005.11.21 |Xenus Firmware

4.40

1. sec. 2: add download motor
parameter file name difference
2. sec. 14: add jump start caution

1.4 2005.12.19 |Xenus Firmware

4.66

To cope with the addition of 800-15XX
series driver, add Differential pulse
explanation.

1. sec. 12.1 rename to pulse signal
format.

2. Add sec. 12.2 pulse hardware
format.

3. Delete Fig.2 in sec. 3. Add "Refer
to LM Stage Configuration and
Accessories Documentation”

4. Change AC Main power to
100~240Vac in Fig. 2

1.5 2006.07.04 |Xenus Firmware

4.66

Section 3: Add use of tooth
lockwashers and screws to fix driver
onto electrical control box.

Xenus Firmware
4.66

1.6 2006.10.19

Add regen resistor specification
appendix

Xenus Firmware
4.66

1.7 2006.12.11

Add driver surrounding temperature
and attention notice on heat
dissipation

1.8 2007.05.17. [Xenus Firmware
4.66

Add appendix of configuring a custom
Regen Resistor




Quick Guide to Copley Xenus Driver 070517 1 i I Wl ] !gr@

This document illustrates how to connect linear motor to the driver and its basic
parameter settings.
1. Specification Confirm
Please confirm the following items for the following setup procedure
a. Motor forcer model
b. Load mass (kg) on motor
c. Encoder model
d. Please pay special attention to surrounding temperature during driver
installation. Please see Xenus User Guide VER2.0 Pagel59~162 for heat
dissipation)
2. Download Motor Parameter
Motor parameter files can be found at

http://www.hiwinmikro.com.tw/support-1-2.htm

Please download the file according to your selection of HIWIN motor model
(Categorized under iron-core linear motor LMS and coreless linear motor LMC) :
a. LMS for Copley Xenus 051003.zip

b. LMC for Copley Xenus 051003.zip

¢. LMT for Copley Xenus 051003.zip

The zip file contains drivers for many different motor types (.ccm ). The files

contained in the CD or on the website will be updated to the newest version.

Therefore the file names might have slight discrepancy.

3. Connection (1)

To ensure driver is properly grounded, please use tooth lockwashers or screws to

fix the driver securely on the electrical control box. The electrical control box

should be properly grounded for safety precaution. Please refer to LM Stage

Configuration and Accessories documentation and Fig. 1 for the following

connection illustration :

1. Connect RS-232 cable between driver and PC(model: LMACR21D)

2. Confirm pin J7-3 IN1 (Enable) and pin J7-2 Signal Ground, on the driver
connector J7, are properly connected to motion controller’s servo on (or
enable) output signal. Please note how the motion controller commands servo
on signal. .

3.  Confirm pin J8-14 INS (motor over-temp) and pin J8-15 Ground on driver
connector J8 are properly connected to motor over-temperature signal cable.
( model: LMACSOOD or LMACSOOE)
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AC Main power

Regen resistor

24Vdc power

4. Connection (2)

a. Please refer to Fig. 2 for connection on driver power amplifier’s AC power
cord (J1), motor power cable (J2), 24V DC (J4) driver preamplifier’s (DSP)
power cord, ENCODER cable (J8) (Do not power on at this moment.)

b. Connect driver amplifier AC power core properly to line filter, and install iron

I

J2

.
ol
S =[]
J1 L2 caN
g
b J8

PC interface
CME2

Motion controller

Encoder

Digital Hall Sensor

Motor over-temp

Fig. 1 Driver connection diagram

core to AC power core, encoder cable, and motor power cord.

c. Confirm motor base plate is securely fixed, then turn on 24VDC power.

Connection diagram shown in Fig. 3.

HIWIN.
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Power cord
AC Main power

100~240 Vac
47~63 Hz

Single or Three phase power

Motor power crd
(Include over-t¢gmp
signal)

Motor over-temp
Amplifier Power

DC 24V

signal connector

Encoder

Motor signal cable
Fig. 2 driver actual connection
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Fig. 3 Motor and driver actual connection

5. Starting User’s Interface

o
(<

CME 2

Double click on ,Fig. 4 Main Interface will appear.

@CHEi ¥4.0 (ESL-230-36 unnamed)
File Amplifier Tool: Help

HEEENE AID

= (4 Copley Neighbarhaad CANPetwork  Address O
BB virtual Amplifier

l-—-WCOhd1: unnamed

Input/ Cutput

CWhd Contral Program

Digital Fosition Inputs: el P Loop —'I W Loop }—’ [Loop wepd WlotorFeedback

Home Cuonfigure Regen Contigure Faults

i Hal Sine Commitation Linear hator danp Horctware Disabied | (Fi2Tobisable |

Fig. 4 Main Interface
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6. Settings for Basic Parameter

f
Press on :m , and Fig. 5 Basic Setup page should appear for setting the
following [-)arameters
a. Motor options setting
Motor Family = Brushless motor
Motor Type = Linear motor
(Commutation = Sinusoidal)
Hall Type = None
b. System setting
Operating mode = Position
Position Loop Input = Digital input
c. Encoder setting

Motor Encoder = Primary Incremental

Digital Input

Posiion________ [l
Digital et [l

- (v

N . ) Frimary Incremental
fo SllEmdE] 5 EREE

lane =] L

=t HEaE
b Bkt e S [ F e e b i Oty LT

QN Ek=3= 0 | =8 o gt =t =] = PN e P = =

(e IO ERCOHER R OSTTNE ERCOHE

Fig. 5 Basic Setup page
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7. Loading Motor Parameter File
a. In order to load the CCM motor parameters prepared in section 2, press on

'- , then Fig. 6 Motor/Feedback page will appear , and press

E at the bottom of the page to load the motor parameters.
Hotor/Feedback - Linear Motor

v |

i | rUnits
o ’7 (%) Metric () English
|

Model Mumber: | LMCB4

Force Congtant:

Mass: | 325 | Nikmp v|
038 | K v
| e | Back emf Constant;
| 19 | [vimes v/

Peak Force: Resistance:
| 23| N v 41 | ohms
Cartinuous Farce: Incuctance:

| |
| 68| N v | 26f8
Welacity Limit: .r-_.dagnetu:_ F‘_l?le Pair Length;

[_'__ 3000 mmés | 32 |mn

lﬂ @ ‘ﬂ] M mwl}:ulate| | o | | carcer |

Fig. 6 Motor/Feedback

b. If necessary, return to Basic Setup page (Fig. 5) and modify settings according
to actual application parameters.
® Encoder type (i.e. Analog or Digital)
® Hall sensor type (i.e. Analog or Digital )
® Operation Mode (i.e. Velocity or Force Loop)

8. Entering Load Parameter

]
Press on -, Fig. 6 Motor/Feedback page will appear. Enter actual

load (kg) in Mass box. Other motor settings are automatically loaded with preset

settings via CCM file, no modification is necessary.
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9. Settings for Encoder Parameter
Press on Feedback tab in Fig. 6
a. If encoder was set to Incremental digital encoder, Fig. 7 will appear. Please
enter the correct encoder resolution value according to the feedback hardware.

(i.e. Renishaw RGH41X resolution is 1pum, shown in Fig. 8.)

MotorFeedback - Linear Motor

Fig. 8 Renishaw digital encoder RGH41X

10
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b. If encoder was set to analog encoder, Fig. 9 will appear. Please enter the correct

fundamental resolution and interpolation value according to the feedback
hardware. (i.e. Renishaw RGH41B resolution is 40 um, shown in Fig. 10. If
Interpolation is set to 16, then resolution is 0.625um (one encoder count =
0.625 wm).

MotorFeedback - Linear Motor

—

Fig. 10 Renishaw analog encoder RGH41B

11
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10. Calculating Gain Parameter

. fm Calculatel X . . .
Press on , then Fig. 11 will appear. The interface will calculate

estimated values for gains and limits, which can be modified later. If estimated
values are incorrect, please press cancel and return to Motor/Feedback page to
confirm all motor parameters are correctly entered. If estimated values are correct,
click OK and m to store into flash memory.

x|

Current Loop Cp Gain: 15349 e
Current Loop Ci Gain: a3
FPeak Current Limit: 13.95 A
Continuous Current Limit: 468 A
I7T Time Limit; 1000 ma
Welocity Loop Vp Gain: 13312
Welocity Loop Yi Gain: 29538
WVelocity Loop Welocity Limit: a0ao rpm =
Yelocity Loop Accel., Decel, Fast Stop: 1000 rps®
wWelocity Tracking YWindow G00 rpm
Welocity Tracking Time: 100 ms
Fosition Loop Propaitional Gain FPp 1000
Fositon Loop Yelocity Feedforward Wif 16384
Fosition Loop Following Errar: 4000 Coun

u =

Cancel

Fig. 11 Calculated Setting

12
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11. Settings for 1/0

To set digital input, press on 4, and Fig. 12. Input/Output page will

appear.
((.. InputiOutput 'r__ .
o S Red light
| Digital Inputs 1-5 | Digital Inputs 6-12 || Digital Outputs Servo off
Dehounce time CAM address
S [IN1] s Enable-LO Enables 14ith Clear Faults v [ ofm He 4— Gray light:
Oputdown  IN2] ot Contigured @[ ofme Servo on
IN3] ot Configured v [ ol meom
No light: No
@Pullu e [IN4] Ir\Jclt(EDn;lgured -_ v' i D_ mz  Hi Settlngs
OPUIown  yg) otor Temp-H Disables v [ o] ms \
Lo/Hi: Indicates
signal level Hi
or Low
Fig. 12 Input/Output
a. Change the preset selection to Not Configured for IN2 and IN3.
b. Set INS to Motor Temp HI Disable. (for motor over-temp signal )
c. If necessary, enter input signal’s logic definitions.
d. Check J7-3 pin “IN1 (Enable)” and J7-2 pin “Signal Ground” of J7 connector

on the driver properly connect to the “Servo On” output signal of motion
controller and then output the “Servo On” signal. When the “Servo On” is
output, please check whether the light, to the right of [IN1], shows gray or
not. Gray light represents servo on, and red light represents servo off. Please
check when turn off the controller, the light need to be red.

e. Confirm pin J8-14 INS (motor over-temp) and J8-15 Ground on driver
connector J8 are properly connected to motor over-temp signal cable ( model
LMACSOOD or LMACSOOE). INS should show gray when the
over-temp cable is correctly plugged, and red when unplugged, which means
the motor is not operatable.

13
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12. Setting Pulse Parameter

12.1 Pulse Signal Format

Digital Fosition Inputs . . ) .
Press on , and Fig. 13, will appear. Select the Configuration

tab to set the following parameters:

a. setting pulse signal format: select Control input from three of the following
® Pulse and Direction
® Pulse Up / Pulse Down (CW/CCW)
®  (Quadrature (A/ B phase digital signal )

b. When paired with HIWIN PCI-4P motion control card, select Falling Edge
when operating at high speed.

c. Set the pulse weight under Stepping Resolution, e.g. analog encoder
resolution set to 0.625 um (one encoder count = 0.625 um). When the pulse
weight is set to 10 Input Pulses and 16 Output Counts, every pulse received
from the motion controller will be interpreted as 1.6 encoder counts by the
driver, meaning one Input Pulses will move lum. (Similar to electric

gear-ratio function)

[@igital Position Input =101 x|

Contral input; Increment position on:
o Pulse and Direction i Rising Edge
(" Pulse Up i Pulse Down i Falling Edge

" Quadrature

Stepping Resolution

I 1 Input Pulses I 1 Qutput Counts

[ Invert Command

Close

Fig. 13 Digital Position Input

14
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12.2 Pulse Hardware Format

There are two hardware formats for interfacing the pulse. One is differential
(every signal utilizes two channels) and single ended (every signal only utilizes
one channel, but requires additional common reference.) HIWIN driver
800-15XX supports both differential and single ended interfaces, where
XSL-230 series only supports single ended interface.

On Fig. 12, select Digital Inputs 6-12 tab, and Fig. 14 will appear. .

a. When using differential interface for pulse output, such as HIWIN PCI-4P
motion control card and 800-15XX series driver, select Differential Control
Input on the lower left corner of the page. (IN9 indicates Pulse+ ~ IN7
indicates Pulse-, IN10 indicates Direction+ , and IN8 indicates Direction-.)

b. When using single ended interface for pulse output, select Single Ended
Control Input on the lower left corer of the page. (IN9 indicates Pulse, IN10
indicates Direction, IN7 and IN8 can not be used.) Then select Pull up +5V
or Pull down, depending on control card’s output interface utilizes sinking or
sourcing.

The above naming example for IN7~IN10 is when pulse signal format is set to

Pulse and Direction. If not using such signal format, please use Table 1 for

reference.

When using XSL-230 series, then Control Input format selection will not appear

on lower Fig. 14.

Please refer to LM Stage Configuration and Accessories documentations for

cable routing.

15
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Digtal Inputs 1-5 |
Debaounce time CAN addres_§
[IN6] iNut Configured W ! | a | s Hi
@ Pull up +3% (IN7] I = | | 5 i ms
() Pull dowen
(N8l | | | ms
[INg] | Ll ol me W
(%) Pull up +5% [IN10] | | | i} | ms Lo
() Pull dovavn [IN11] [t Canfigured w | | ] | s Hi
[IN12] lN-:lt Configured v | | ] | mns Hi
(=) Ditterential Cortrol Input: (73 Single Ended Coritral Input:
Fig. 14 Digital Input
) Digital Input
Pulse signal - - -
Differential Single Ended
format
IN7 INS8 IN9 IN10 IN9 IN10
Pulse and Direction Direction L
o Pulse- Pulse+ Pulse Direction
Direction - +
Pulse Up / Pulse Pulse Pulse Pulse Pulse Pulse
Pulse Down Up- Down- Up+ Down+ Up Down
Quadrature Input B- | Input A- | Input B+ | Input A+ | Input B Input A

Table 1. 800-15XX Digital Input

16
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13. Procedure for First Time Auto Phase (Without Hall Sensor)

If Auto Phase procedure has been completed, you can skip this step. How to determine
if Auto Phase has already been completed? In Control Panel, please select Software
Enable Amplifier to servo on. If successful, then you so not need to perform Auto
Phase.

If digital hall sensors are not implemented, please follow the procedures listed in
this section. If digital hall sensors are implemented, please follow steps listed in
section 14.

a. Confirm the servo on signal is turned off on the motion controller, then turn

%

Fig. 15 will appear.
X

on driver’s AC power , and Press on

Motor Direction Setup

Maove the mator in the direction that vou want
to be positive. Press Mextwhen done.

Actual Position: 0 counts

Mexnt = Cancel |

Fig. 15 Motor Direction Setup

b. Manually push the motor to the positive direction defined by the user, and
the actual position readout will change. (Possibly up or down)

c. Please send servo on signal from the motion controller.
Press on next and Fig. 16 Motor Wiring Setup page will appear. Press on
Start to activate, and driver will start sending current to motor coil. (Motor
will start to move back and forth slowly.) If successful, “Motor Wiring has

been configured” will appear on the message box.

17
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Motor Wiring Setup Comrmanded Motar Phase Angle
; : an
The software will now micro step the motar, 120 &0
Make sure the motor is free to move. 150 a0
Press Startwhen ready. /
120 a
Auto Phase Current:i 073 ! A, 210 330
RN
240 200
; _— 270
Increment Rate: | 30 i elec degls
hotor Actual Position: F3.075 mm
[ Start ] ’ Stop l
— ~ Te=t Complete
Motor wiring has been configured
[ = Back I [ Mext = ] [ Cancel ]

Fig. 16 Motor Wiring Setup

e. Press next and Fig. 17 Motor Phase Initialize page will appear.

L8 Anto Phase

Motor Phase Initialize

The amplifier will peform phase intialization. Make sure the
motor is free to move. Press Initialize Phase when ready.

Intizlize Phasze

Fig. 17 Motor Phase Initialize

f. Press on Initialize Phase, the motor will perform short servo on. If successful,

Fig. 18 Phase has been Initialized message will appear.

18
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L8 Anto Phase

Motor Phase Initialize

The amplifier will peform phase intialization. Make sure the
motor is free to move. Press Initialize Phase when ready.

Intizlize Phasze

Test Complete
Phazing has heen Initiali=zed

Fig. 18 Phase has been Initialized

g. Press Finish to complete process, then save to flash memory.

This step has only to be performed for once every time after mechanical assembly.
It is not necessary to do it for multiple times. Except that the wiring of motor and
encoder are remade or it is desired that the coordinate direction (positive or

negative) be changed, it is necessary to perform this step.

19
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14. Procedure for First Time Auto Phase (With Hall Sensor)
If auto phase procedure has been completed, please skip this section.
Caution: Enabling the control in the lower left corner of the Control Panel page
without properly configuring through auto phase procedure will cause the motor to

jump start.

a. First confirm the servo on signal from the motion controller is turned off.

Then turn on the driver’s AC power , Press on EI, and Fig. 19 will appear.
Eﬂutn:n Phas X

Motor Direction Setup

Maove the motar in the direction that you want
to be positive. Press Mextwhen done.

hictor Actusl Position: 0 courts

Cancel |

Fig. 19 Motor Direction Setup

b. Manually push the motor to the positive direction defined by the user, and
the actual position readout will change. (Possibly up or down)

c. Please send servo on signal from the motion controller.
Press on next and Fig. 16 Motor Wiring Setup page will appear. Press on
Start to activate, and driver will start sending current to motor coil. (Motor
will start to move back and forth slowly.) If successful, “Motor Wiring has

been configured” will appear on the message box.

20
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HIWIN.

L8 A nio Phase @

Increment Rate:

Motor Wiring Setup
The software will now micro step the motar.

Make sure the motaor is free to move.
Press Startwhen ready.

Commanded Mator Phazse Angle

a0

120 &0

150 20

-

220

150

210

240
270

- jjulu}
a0 | elec degis

mator Actual Position: 33.075 mm

[ gtert ]

EXN

Tezt Complete

Motor wiring has been configured

[ = Back H Next = H Cancel |

Fig. 20 Motor Wiring Setup

e. Press on next and Fig. 21 will appear. Then press start to activate, the driver

will start sending current to motor coils, and move one pole pair pitch in

negative direction. Make sure the moved distance is 32mm. If successful, the

lower right corner message box will display message shown in Fig. 22. (This

procedure can be skipped by pressing on Skip button.)

E Auto Phaze

Phase Count Test

Commanded Motor Phaze Angle

The software will now micro step the maotar in

a0

120 s

the negative direciton. Make sure the motor is

free to mowve. Press Statwhen ready.

Auto Phasze Currert: 0s &

1.

Increment Rate: 90 elec deglz

Stop
-Configuration Settings
Encoder Counts 1200
32 mm

Magnetic Pole Length

150 20

.

330

180

210

240 200

270

Actual Motor Position: 0 mm

Ready

= Back Skip = Cancel

Fig. 21 Phase Count Test

21
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Actual Motor Position: -31.948 mm

Test Complete Phaze Count OK.
Encoder Eesoluotion and Magrnetic
Pole Length are correct.

= Back | Cancel |

Fig. 22 Phase Count Test Successful Page

f. Press on Skip or Next and Fig. 23 will appear. Then press on start to activate,
and the driver will start collecting information from digital hall sensor for

SErvo on pr ocedure.

x
Hall Wiring Setup Commanded Motor Fhase Angle
£ Hall State
The software will now micto step the mator.
Make sure the motor is free to move. B B
Press Startwhen ready. 1720 B0
Wiz =0 i
Auto Phase Currant; | 1.2 A
- 240 200
Increment Rate: | 90 elec degisec B B
fxp Hall States

U W iy
Hall Offset: 0 deg . . .
Tcady Lo Lo Hi

= Back | =il | Cancel

Fig. 23 Hall Wiring Setup

g. If successful, press on Finish and save settings to flash memory.
h. Depending on user usage, proceed with the following Manual Phase and

configure accordingly. In Fig. 4 Main Interface page, select Tools=>Manual

Phase, and Fig. 24 will appear.

22
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Manual Phase i A
CenfgurRian Wiritor
Fale e Faulis
Motor Fhase fngle
Intird In it 4 Hall Ztace
o Tl Ty
Hallwding: vl =] Hall Ettas .|2n m.
Haill Oitet: U g u W i
HE B [ RN T |
Metor Feadback la Lo H 240 300
[+ mver inpu | | |
Motor Praze Ange J deg
higtor
Motor Femdbeck: -1 enrts
[ et Surpd
Actusl Correrk [ FR = oy B S 0028 W 003 A
Corerol
Inerert Rate: a0 ek dexs ourer; | 047 |[Eai IS |

HIWIN.

[ Brmble (& Bilzable

FastoneDaladls

Wovafctee 1Y I Fi,

'OP\'I

Fig. 24 Manual Phase

Cancel

i. Press on Enable to servo on the motor via open-circuit control, shown in Fig.

25. Please note that under open-circuit control, fixed current will

continuously run through the motor, which causes the motor to heat up.

Zontrol
IgcrementRate:l 890 elec degisec

@ Enabla (" Disable

Move Motar

Current. I 047 A

Rew |

Fwil |

Set Zaro Position |

Fig. 25 servo on driver setting

j. Press on Rev or Fwd to operate the motor under open-circuit control. If the

motor does not move as set by increment rate, please try to decrease the

Increment Rate or increase Current value. If motor load is light, please refer

to the following settings:

Motor Type Increment Rate (deg/sec)|Current (A)
LMS 15 2
LMC 15 1.5

But when load is relatively higher, please try to increase the current to

achieve desired motion. (Do not exceed maximum continuous current value

for the motor.)

By using the Rev, Fwd button, verify that the red indicator rotates in same

direction as the motor phase angle, and that the transition occurs when the

needle is between indicators (30 degrees)

(1) The transition of the red indicator rotates occurs when the needle is

between indicators (£30 degrees, show in fig 26 ),

(2) If none of the six hall sensors indicates red, then the hall sensor signal is

23
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abnormal.

Mator Phase Angle & Hall Siate

m a”
120 &0 L
- RED "
240 300
] il

Fig. 26 motor phase angle and Hall state

1. If the red indicator change leads or lags the mid point more than 30°, then
adjust the Hall offset vale in Fig. 24 Configuration page (Detail shown in Fig.
27). Adjust until the red indicator change occurs at the mid point. (Please
note, for LMS and LMT, the offset value is different in positive and negative
direction. Please enter the average offset of the two directions.) Do not enter
Hall offset more over + 3()".

Hall Offset | B deg

Fig. 27 Hall Offset

m. Press OK to complete the initialization and store settings to flash memory.

This step has only to be performed for once every time after mechanical
assembly. It is not necessary to do it for multiple times. Except that the wiring of
motor and encoder are remade or it is desired that the coordinate direction

(positive or negative) be changed, it is necessary to perform this step.

24
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15. Procedure for First Time Auto Phase for Gantry

This procedure is for parallel drive motors on a gantry with two axes coupled

together mechanically. For other types of gantry structures (i.e. Single drive

motor or Non-Coupling machine), please follow procedures listed in section 13

or 14 to perform auto phase procedure at first time.

a. This particular application of gantry utilizes digital Hall sensor. Please
perform auto phase procedure for the 1* axis according to section 14 without
connecting the power for the 2" axis’s driver.

b. Perform auto phase procedure according to section 14 for the 2" axis, while

unplugging the power for the 1% axis’ driver.

This step has only to be performed for once every time after mechanical
assembly. It is not necessary to do it for multiple times. Except that the wiring of
motor and encoder are remade or it is desired that the coordinate direction

(positive or negative) be changed, it is necessary to perform this step.

After these, you can send enable signals to both axes, so that they become servo

on.

25
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Appendix A. Regen Resistor Specification

A.1 Specification

HIWIN.

model Resistance |Cont. Power|Inst. Power (5sec max)| Driver Model
XSL-230-xx
050100700001 68 ohms 100W 500W
800-15xx
A.2 Dimension
s - g i
18X10 ) 5 53 40
(W - —— i3
- [ .
- 150+2
150*10 ‘
Nominal i 165*2 |
I /
20 |HIEI—// marking \

|

unit:mm
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Appendix B. Configuring a Custom Regen Resistor
Regen Configuration Instruction

1. On the Main screen, click Configure Regen(-) to open the Regen

Resistor screen

" None

" KSL-RA-D1

|

Configure |

Wiew Settings | [o]34 | Cancel |

2. Select Custom Resistor and then click Configure to open the Custom Regen

Configuration screen

Step 1
oG e I—I:| i Enter the resistance in Chms.

Eeal Eaer I 0

Tirre At Pasl Power I 0 e The madmurmvalue is: 6000 €2

Resistance: 68 &2
i

The minimum value is: 30 £

= Eiey | MNext =

Cancel |

3. Enter the Resistance, one like that in appendix A is 68 ohm, if three resistors

connected in series, the value is 204 ohm. Click Next for Step 2

: Step 2
EESistante: =R
T IW W Enter the continuous power rating in \Watts.
Pealk POwer: I 0 The minimum value is: 50V

e e B I 0 e The maximum value is: 1600W

= Prey | Mext =

Cancel |

4. Enter the Continuous Power, one like that in appendix A is 100 W, if three

resistors connected in series, the value is 300 W. Click Next for Step 3

Step 3

Enter the peak power rating in Watts.

Eesisiance: I 62 k2
I—

L] e = = 100

Paak Powear: I s00] e The minimumvalue is: 100V

Tire ot P Ea R gwer: I 0 e The maxmum value is: S000W

= Prev | Mext =

Cancel |
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5. Enter the Peak Power, one like that in appendix A is 500 W, if three resistors
connected in series, the value is 1500 W. Click Next for Step 4

Step 4

EESIstaee: 6o

R R 100 Y Enterthe peak power duration in milliseconds.

PEak POwer: 500 WY The minimum value is: 50 mS

ol .

e BReTEover so00] ms  The maximum value is: 5000 mS

= Prey | Mext =

Cancel |

6. Enter the Time at Continuous Power, the value like that in appendix A is 5000

ms

Step 5

= I 68 |k

CorrCT e e I—‘UD i Custam regen configuration is complete!
e I a00 4y PressFinishto acceptthe values entered and

save them to the amplifier's RAM and flash.
ime At Eeal Euern I 000 s
To change any of the values press Prey

= Prey | Finish |

7. Click Finish, then it is completed
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