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maxon motor control 4-Q-DC Servo Control (LSC)
Order number 108302/108303
Operating Instructions May 2001 edition

The linear servo controller (LSC) is a servo ampli-
fier for the speed controlled operation of perma-
nent magnet DC motors of up to 50 Watt output
power.

It works on the linear (proportional) principle.

Advantages

e Small dimensions, matching the Eurocard for-
mat, in protective housing

o Overtemperature protection

e Current limit adjustable using potentiometer

o Input setting by means of external potentiome-
ter or with external control voltage level

e Simple to connect with screw-type terminals

e Only one supply voltage required

Operation features

e 4-Quadrant operation - speed controlled operation, driving and braking in both directions

o Different modes of operation - DC tacho speed control, encoder speed control, IXR compensation or use as
voltage regulator (Us,g;)

e Good control characteristics - Pl-controller with adjustable P-portion for a stable speed behaviour

o Ballast circuit = «braking help» - the LSC absorbs up to 5W (continuously) during braking

Safety Instructions

Skilled Personnel Repairs
Handling of the equipment shall only be per- Repairs may be made by authorised person-

formed by experienced, skilled personnel. nel only or by the manufacturer. It is danger-

Statutory Regulations ous for the user to open the unit or make re-
A The user must ensure that the servo controller pairs to it.

and the components belonging to it are as- Max. Supply Voltage

sembled and connected according to local Make sure that the supply voltage is between

statutory regulations. 12 and 30 VDC.

Additional Safety Equipment Attention: Voltage higher than 30 VDC or
A Electronic apparatus is basically not fail-safe. wrong polarity will destroy the unit.

Machines and apparatus must therefore be Electrostatic Sensitive Device (ESD)
fitted with independent monitoring and safety
equipment.
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The latest edition of these operating instructions may also be found in the internet under
http://www.maxonmotor.com («Downloads» in the category «Service & Support»).
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4-Q-DC Servo Control (LSC)

Operating Instructions

1 Technical Data

Electrical Data

Input

Output

ContinUOUS OULPUL POWET ....cooeiiiiieieie e max. 50 W
Operating voltage range Vg, .uuoieiiiiciiiiiiiee et 12-30VDC
Motor operating voltage ...........cceeeiiiiiiiiiii +6...+24VDC
Motor current limit adjustable...............ccco i, 0..2A

Set value input Ug, (Diff. voltage)........ configurable by jumper -10 ... +10 VDC
-3.9...+3.9VDC
DC tacho input voltage Utacno ---eeeeeeeeeeenannnne. approx. min. = 2.6 to max. £ 50 VDC
Disable feature with switch having floating terminals .............cccccccccoooo. activ/low
(Switch closed = output stage Disabled)

additional for encoder operation:

Encoder ......cccceeeeeeee. channel A, channel B, ,home* Impuls, max. 100 kHz
Reference voltage for external potentiometer ......................... +3.9V, max. 2 mA
(preferably 47 kOhm)

Supply voltage for enNCoder ..........coocumiiiiieeiiiicceee e, 5V, max. 60 mA

Ambient temperature- / Humidity range

Mechanical data

Notice

2 Block Diagram

(0] 011 =1 1o} o ISR -10 ... +45°C
Overtemperature protection....... Shut down when housing reaches approx. 80°C
SEOTAGE ...eeieeiiee e -40 ... +85°C
NONCONAENSALING ...oeiiiiiiiiiiiii e 20 ...80 %
WEIGNT. . e 33049
Dimensions (W X HX D) .oovveiiiiieeeeeeceee e 120 x 100 x 40 [mm]
MouNnting Plate ........oocueiiiii for M4 screws
Distance between threads .............ccooo oo, 80 x 90 [mm]

Ideally the servo controller should be mounted onto a heat sink, if high ambient
temperature or long duty cycles appear.
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Operating Instructions

4-Q-DC Servo Control (LSC)

3 Dimension Drawing

Dimensions in [mm)]

4 Connection
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Mode of operation . . 40
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1 Motor +
2 Motor -
3 Ve + Operating voltage
4 Vce Gnd Operating voltage
5 Vies + Reference voltage
6 Vief - Reference voltage
7 Disable Disable Input
8 Gnd Disable Gnd
9 Uset - Set Value
10 | Usget + Set Value
1 1 LJTacho -
12 UTacho +
A Connector
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15 | n.c. or Index Encoder «homey (if available)
16 | Gnd
17 | Vecc
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May 2001 edition / subject to change

maxon motor control 3




maxon motor

4-Q-DC Servo Control (LSC)

Operating Instructions

. Mode of DC IxR DE Uadj
5 InStaI Iatlon operation DC tacho IXR Digital Voltage
speed Compen- encoder regulator
control sation speed operation

Different adjustments are required depen- ltem Task control
ding on the mode of operation. All tasks are 1. Pre-adjust potentiometers X X X X
to be done in the sequence shown in the | 2. Connect Set value circuit X X X X
table. 3. Install plug-in jumpers X X X X
Tools required are: 4. Arrange power source X X X X
One small screwdriver for the adjustments | 5. Make remaining connections X X X X
of the potentiometers. 6. Adjust max. desired speed X X X X
One small Phillips type screwdriver for the | 7. Adjust current limit X X X X
LSC front plate. 8. Adjust Offset X X X X
One Multimeter for current and voltage | 9. Adjust amplification (XP) X X X
measurements. 10. Options if required

Item Task DC IxR DE Uadj

1. Pre-adjust potentiometers X X X X
By pre-adjusting the potentiometers you put 20 turns CW min.
yourself in a preferred starting position. Da- C
mage to the motor due to high currents is )
avoided. LSC units in original packing are n,il\x Es\ of'?set |,::X >F()|§> O 20 turns CCW min.
already pre-adjusted. In all other cases or if
in doubt proceed as shown. O O O

p i | ||| " UU I U tZLEJ”:grg%(\;JVW followed by 10

Important: The total adjustment range of
the potentiometers is 20 turns (7200°). This  in friction clutch prevents any damage to the
is guarantee for precise adjustment. A built-  potentiometers in case of over-adjustment.

Item Task DC IxR DE Uadj

2, ConnectSet value circuit X X X X

The Set value must be defined by either an
external potentiometer or an external volt-
age source.

a) Potentiometer

. . - . no » External
® Connect potentiometer (recommended Setvalue defined with.. < Potentiometer > voltage
value 47 kOhm).
® Install a wire jumper between terminal 8
and 9. R v
b) External voltage source 5 5
® Connect a voltage source of +/- 10V Off Vref+ Off Vret+
max. between terminals 9 and 10. 47 kOhmtE _I—6 Of Vref- € O[] vret-
7 O[] Dpisableinput 7 O[] pisableinput
Warning: O osablecns * Off pisabiecna
Uset - 9 ho +/-10V max. 10
——"O[] Uset* Of] Uset*
Motor - None of these may be intercon- T T
Vcee Gnd nected with any of the others.
Ref. Voltage - Potentials are not identical i.e. at dif-
Disable Gnd ferent levels.
Item Task DC IxR DE Uadj
3. Install plug-injumpers X X X X
The jumpers No. 1 - 6 are located directly 1R * * * *
. . . Remove front cover
behind the LSC front cover. Installing a plug
on top of a pair of pins interconnects these | 2. Install jumper plugs
two pins. A maximum of three jumper plugs
is required. Jumpers in locations 2 - 6
?ﬁ;‘lne | With Set value potentiometer TUENE " E
operating mode and location 1 defines the o;e:e:afufk: %Ez;ejﬁaigzg oftene Buicke oftene Buike
chosen Set value. open Xee S open Lmpe open Jumper
| With external Set value voltage * . N : E
654321 0 | 654321 oo 654321 T | Tesas2r oo

3. Re-install front cover
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4-Q-DC Servo Control (LSC)

Item Task

DC IxR

DE Uadj

4. Arrange power source

X X

X X

You may use any power supply of your own
choice as long as it meets the requirements
shown on the right.

Please note:

® Local Safety regulations.

® While installing and adjusting we recom-
mend:
Mechanically separate the motor from
the driven device to preclude damage
due to unexpected motion.

Important:

® The maximum voltage must be in pro-
per relationship with the desired opera-
ting point of the motor.

® The formula takes a 6 Volt voltage drop
in the LSC into account.

Power supply requirements:

Output voltage According to the motor’s minimum requirements, 30V DC max, 12V DC min.
Output current 2 A max.
Ripple <5%
Potential Galvanic separation from the line is recommended.
Known data: Data sought:

Operating torque Mg [mMNm]

Operating speed ng [rpm]

Nominal motor voltage Un [Volt]
(According to catalog, motor data, line 2)
Motor no load speed ng [rpm] at UN
(According to catalog, motor data, line 3 )
Motor speed / Torque gradient An/AM
[rpm/mNm] (According to catalog, motor
data, line 5)

Operating Voltage Ug [Volt]

Solution:

Us =g—:(nB+An/AM -Mg) + 6

® Select a power supply capable of provi-
ding this voltage under load.

Item Task | DC IXR DE Uadj
5. Make remaining connections] X X X X
+ o+ 1 O ] Motor +
T ZO ] Motor -
=< Z + 12-30VDC 30 ] Veer
=—ol - I
Disable Gnd These may be interconnected
Uset -
Connecttern:(i)rimta;rsnit;;c:%g1ho10according Motor - None of these may be intercon-
Vee Gnd nected with any of the others.
Ref. Voltage - Potentials are not identical i.e. at dif-
Disable Gnd ferent levels.
Tacho- "O :l Utacho-
Tacho+ 12() ] Ytacho +
IXR / Uadj
Y 10 :I Motor + T 1O :l Motor +
ZO :I Motor - 2 O :I Motor-
- + 12-30vDC SO ] Voo - +U g 12-30VvDC 30 ] Veot
LA 'AO :I Vee- 4© :I Yoo
Connect terminals 5 through 10 according
toitems2and 10
"O ] Utacho- Connectterminals 5through 10 according
19 [] Canal 2() [] Urachot toitems2and 10
J‘O :I CanalA
50 :I "Home" Impuls / no connection
1sO :I Gnd 11O :I Tacho-
170 ] Veo ”O ] Tacho+
Item Task DC IxR DE Uadj
6. Adjustmax. desired speed X X X X
When either the' 'pOtentiometer is in one of 1. Operating voltage pins 3/4 Power ON according value in item 4
its extreme positions or the Set value volt-
age at its maximum level, then the motor is 2 Set value input pin 9/10 Adjust to max.
to achieve its maximum speed.
Different Set values result in reSpeCtlve_Iy 3. Potentiometer P1 Turn P1 CW until the desired shaft
changed motor shaft speeds. Change in speed (Voltage on motor terminals
polarity causes reversal in shaft rotation. resp. in case of Uag)) is reached.
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4-Q-DC Servo Control (LSC)

Operating Instructions

Item Task DC IxR DE Uadj
7. Adjust cumrent limit X X X X
Adjust the max. permissible motor current | 15 | Connect DC Amp-meter in series
with potentiometer P4. with motor, lock motor shaft.
As a result, the motor can only be loaded
down to the defined max. current.
Impqﬂant: A cur.rent. range from. Oto2A 2. Adjust set value Turn P4 CW or CCW until the desired
applies for both directions of rotation. max. motor current has been reached U
Item Task Potentionmeter Externalvoltage
8. Adjust Offset X X
The Offset adeStment_ (=Z_ero Ad_jUSt) (??u' 1. Remove Potentiometer connection 1. Adjust set value to 0 Volt.
ses the speed control circuit to be in position from Pin 10.
«Null» when Setvalueis «Null». Adjustment
is done with potentiometer P3. o
p ’ O ] :/W Vreft+
As a result, the motor shaft stands still when O[] Off Ve
. 6 -
the Set value is 0 Volt. Of Vet
7 O :l 7 O :I Disable Input
T J@) :l * (O[] DpisableGnd
:_ - 9 U, et
: O :l i | +-10Vmax. WO :l Us .
o) :l MQ [ Yset
e
Switch wire jumper from 8-9 to 9-10 2. Turn P3 CW or CCW until mo-
Turn P3 CW or CCW until mo- tor sh:n;standts SI'” or thle YOI(t)_
tor shaft stands still or the volt- age atthe motor terminals 1s ©. U
age at the motor terminals is 0. U
4. Move wire jumper from position 9/10
back to 8/9. Reconnect potentiometer.

Item Task

DC DE

IxR Uad

9. Adjustamplification (XP)

X X

X

Potentiometers P5, P2 respectively, are
used to adjust the control accuracy of the
system.

Caution: Poor adjustment (excessive am-
plification) causes the LSC to oscillate. Mo-
tor as well as LSC heat up.

v v

1. Max. Set value External potentiometer,
external voltage respectively in MAX position.
2. Turn P5 CW until the circuit begins to | Turn P2 CW until the circuit begins to

oscillate, the motor hums.

oscillate, the motor hums.

S

3. Turn P5 CCW until oscillations cease. | Turn P2 CCW until oscillations cease,
Currentamplification is ineffective in case of over the entire motor speed range. D
voltage regulator operation. P5 only influen-
ces the output voltage.
Item Task DC IxR DE Uadj
10. Options X X X X
Disable: ]
® The LSC can be Disabled/enabled with Scha'terf;f;fg = Betrieb .
a simple SPST switch. open switch =run O :l
® Closing the contact causes the motor to Schalter geschlossen = freigeschaltet 6 O :l
come to an un-aided stop. closed switch = disable
® An offset current of typically 10 mA mea- |/.— (O[] Dpisable
sured in the motor circuit is normal. This
Disable Gnd
means that the unloaded motor could : O :l Isable n
keep rotating slowly. 9 O :l
*Of]

|
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