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AXODYN® Brushless DC Servo Drives:
The suitable speed regulators with matching permanent-magnet

motors for demanding tasks in handling systems!

High degree of dependability, avallability and reliabllity
of the drive system:

® Brushless DC servo motors with permanent-magnet
excitation requiring minimum maintenance; high degree
of protection

@ Stator windings of motors protected by thermal contacts
(NC contacts)

@ Oulput stage protected against overcurrent in the DC link
or at the unit output

® Speed regulalors equipped with various monitoring and
signalling devices (displays/relay contact output)

Improved performance characteristics for industrial
robots and handling systems:

@ Increased load carrying capacity due to a favourable
torque/motor weight ratio

® Shorter acceleration and deceleration times at higher
travelling velocities ensured by drives with high rated
speeds, constant torques over the entire speed setting
range (no commutation limit, no reduced zero-speed
torque) and pulse torques about 3 times higher than
the rated torque
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@® High positioning accuracy at improved dynamic response
achieved by drives with high resolution, wide speed
selting range, smooth running even at low speeds and
rotors with low mass moments of inertia

@® Brushless DC motors with disc-rotor facilitate integration
into the mechanical system (increased working space)
Easy assembly and start-up:

@® Brushless DC servo motors with adjusted rotor position
measuring device and brushless DC tacho-generator with
evaluation electronics for speed feedback measurement

@ Connections of rotor position measuring device to motor
and speed regulator implemented via plugs

@ Connaection of control signals via plug-type terminals
accessible from the front or via terminals for the power

section ’}

® Analog speed and current control loops

@® Plug-in motor PCB (not provided for unit DSH-S 0305)
for adaptation to motor and system-specific parameters

@® 7-segment display unit for indication of status and fault
signals

Applications

Feeding and positioning control systems meeting the high
requirements of industrial robots, handling and transportation
systems as well as of machine tools, transter lines, printing
and packing machines

Application example:
Industrial robot for handling and processing tasks J
[ eI\
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1 Complete AXODYN® Brushless DC Servo Drive

S0 25
A Nn
“ -
Y01 2
" \ M, = Torque at zero-speed; permanently provided by the
35 ] : motor at low speeds and zero speed
M
7 I \ \ M, = Continuous torque at n,
04 s ““;}“ “““ LoEs M2 = Continuous torque at n,
1 - " amvgc' L U -310voe n, = Speed at a motor voltage (U,, ) of 260 V DC
B \ and for operation with M = M,

Intermittent oparation \ (= supply undervoltage of 15 %)
20 4 0
1 . n, = Speed at a motor voltage (U,, ) of 310 V DC
a . s
T DY PP and for operation with M = M2
" 8 (= rated supply voltage)
¢ n . .
0{ n — L 2" N...= Max. permissible motor speed
S1 3\ .
5 - Continuous operation E - Torque characteristics (a, b) of servo motor with I, (@ orl, (b)
! \ of speed regulator type DSH(-S) (only permissible for inter-
ol ol . . Y mittent operation)
0 1000 2000 3000 Ny 4000 min~ 1 ) o
: . Note: M, and n, correspond with the rated data indicated on
the motors’ nameplates!

Figure 1./1 Speed/torque characteristic of a brushless DC servo drive
system. Detailed information on request!

Table of motor/speed regulator combinations

Brushless | Matching Rated/dyn. | Continuous |Contin./ | Contin. | Max. pulse | Max. pulse |Speed at 260 V
DC servo | speed high unit torque at rated motor torque current DC link voltage
motors regulator current zero speed |torque current + rated torque M,

Type Type L, M, M, l, M - n, @
AXODYN® A ‘Nm Nm A Nm A min’*
LC 310TH | DSH-S 0305 3.5/10 0.9 0.8 2.5 3.0 93 @ 6000
LC 320TE | DSH-S 0305 * 3.5/10 1.7 1.5 34 44 @ 10.0 @ 4500
LC 420TL | DSH-S 0705 * 7.5/15 2.8 25 53 71 15.0 @ 3900
LC 430TJ | DSH-S 0705 7.5115 3.6 3.2 5.9 8.2 150 @ 3400
LC 440TG | DSH-S 0705 7.5/15 4.5 4.0 6.9 8.7 150 @ 3350
r LC620TJ | DSH-S 1505 * 15/30 56 5.0 10.8 13.9 30.0 @ 3900
Q LC 620TJ | DSH 3005 30/60 5.6 5.0 10.8 19.0 38.0 @ 3900
LC 630TF | DSH-S 1505 15/30 9.1 8.1 15.0 16.2 30.0 @ 3550
LC 630TF | DSH 3005 30/60 9.1 8.1 15.0 28.0 475 @ 3550
LC 640TE | DSH-S 1505 15/30 12.3 9.2 15.0 18.4 30.0 @ 3000
LC 640TE | DSH 3005° 30/60 123 11.0 18.3 350 53.0 @ 3000
LC 820TJ | DSH 3005 30/60 17.4 16.0 26.3 365 @ 60.0 @ 3000
LC 820TJ | DSH 4505 45/90 17.4 16.0 26.3 48.0 720 @ 3000
LC 830TG | DSH 3005 30/60 25.0 23.0 32.5 425 @ 60.0 @ 2600
LC 830TG | DSH 4505 45/90 25.0 23.0 32.5 60.0 77.0 © 2600
LC 840TF | DSH 4505°* 45/90 33.0 30.0 37.2 70.0 79.0 @ 2200
GC 15TB | DSH-S 0705 7.5/15 5.0 4.4 7.5 8.8 15.0 @ 3200
GC 197B | DSH-S 1505 15/30 11.0 9.1 15.0 18.2 30.0 @ 3150
GC247TB |DSH 3005 30/60 15.0 14.5 25.0 348 ® 60.0 @ 3100

As delivered by ABB, the regulator indicaled is adapted to the associated motor (also refer to the table of components)!
® Max. pulse current permissible for the motor; the associated regulator's dyn. high current (1,) must be limited to this value.
@ Max. dyn. high current (1)) of the associated regulator. The unit is capable of providing this current for a maximum period of 1 s, after which the
current is limited to the adjusted ratod value (I,).
L @ The motor torque is limited to the indicated value by the maximum unit current
@ For the speeds altainable at 310 V DC refer 1o the motor characteristics (upon roquoest)



2 Brushless DC Motors of Series LC (with Extended Rotor) and

Series GC (with Disc Rotor)

@ Rotor with samarium-cobalt permanent magnets;
extremely low mass moment of inertia

® Three-phase stator winding with excellent heat dissipation;
voltage across 2 phases U,,, = about 260 V DC

® Trapezoidal EMF ensures higher torques for the same
rate of temperalture rise and motor frame size

@ Enclosure IP65 (series GC: IP44), insulation class F
® Vibration severity grade N

® Shaft extension run-out tolerance N (R upon request)
@ Free choice of motor mounting position

@ Paint coat: graphite-black, RAL 9011

@ High torques over the entire speed setling range
(no limitation by the commutation limit characteristic)

® Minimum maintenance due to the absence of commutator
and carbon brushes

@ Sensor system (RLG) consisting of rotor position
measuring device (3 Hall sensors) and brushless DC
tacho with integrated evaluation electronics; combined
plug for sensor system (RLG)

® Motor connections implemented via plugs
(types GC/LC 3...) or terminal box

@ Motors also available with zero-speed holding brake;
provision for attachment of an incremental encoder

2.1 Technical data of series LC motors (with extended rotor)
Characteristics Unit Motor Type LC ... @ }
(see "1 Complete AXODYN® _..") 310TH | 320 TE |420 TL | 430 TJ {440 TG | 620 TJ | 630 TF 640 TE| 820 TJ | 830TG | 840TF
Torque at zero-speed M, @ ® Nm 0.9 1.7 28 36 45 56 9.1 123 174 25.0 330
Continuous torque M, o® Nm 08 1,5 25 32 4 5 8.1 1 16 23 30
Speed n, (appr. value) D@ ® | min' 6000 4500 3800 | 3400 | 3350 | 3900 | 3550 | 3000 | 3000 2600 2200
Max. permissible speed n__ min' | 7200 5500 5000 | 4500 | 4000 | 5000 | 4500 | 3600 | 3600 3100 3000
Motor current l @ A 25 34 5.3 59 69 108 15 18.3 263 325 372
Winding resistance/inductance  ® | (YmH [9.3/15.1{6.72/115|3.3/95|25/8.1|1.9/6.6 [1.14/56|0.7/4.3 |0.6/4.3 |0.28/36 [0.216/3.3|0.185/3.2
Pulse torque @ Nm 3 5 95 12 15 19 28 35 48 60 70
Mech. time constant ms 29 1.86 2.15 1.63 1.39 2.66 1.82 1.64 1.5 1.23 1.06
Moment of inertia kg cm?| 0.33 0.59 18 24 3.0 6.0 9.0 120 240 345 45.0
Torque constant K; | Nm/A | 0.325 0.46 0525 | 0606 | 0.643 | 0.506 | 0.592 | 0.662 0.67 0.78 0.89
EMF const. per 1000 min' @ ke \ 34 484 55 635 67.3 53 62 69.3 70 81.6 a3
Damping const. per 1000 min'' Ko | Nm 0.007 | 0.007 002 | 0025|0025 | 001 0.02 0.03 0.07 0.1 0.13
2.2 Technical data of series GC motors (with disc rotor)
Characteristics Unit Motor Type ... @ Motors produced in France
(see "1 Complete AXODYN® ...} GC15TB GC19 TB GC24 T8 @ In the case of supply from
Torque at zero-speed M, o ® Nm 5 1 15 pulse duration modulated
Continuous torque M, ® ® Nm 44 97 145 (M) spemdisgiislon
Speed n, (appr. value) ®®® min ! 3200 3150 3100 % ;’g")‘f’gz‘zgc\’fézz puiases
Max. permissible speed n__ min ' 4500 4000 4000 @ Insul.a(ion class B, Bnelosdis
Motor current I, ® A 76 16 25 IPB5 (series GC: IP44)
Winding resistance/inductance @ /mH 1.49/7 0.44/4 0.165/2.5 @ Values across 2 phases at
Puise torque ® Nm 18 40 60 25°C
Mech. time constant ms 263 193 1.45 Allcataanty aPP'Y H s
components are fitted to
Moment of inertia kg cm? 8.1 18.5 36 sufficiently dimensioned
Torque constant K, Nm/A 0.65 0.649 0.64 cooling surfaces; reference
EMF constant per 1000 min ' ® K, % 71 68 67 (ambient) temperature 40°C
Damping constant per 1000 min ' Ky Nm 0.04 0.08 0.14 ® Notto be used as brake in

normal operation; separate

= supply of 24 V DC required

Motor Type Data for zero-speed holding brakes at (20°C) 24 V.. 410 % (retrolitting not possible) ® for release of the brake
Mass moment of inertia Holding torque | Power consumption | Weight (compl. biake) @ For the altainable diive

LC3.. 0.07 kg cm? 1.5 Nm SW 0.19 kg data refer to “Table of
LC4./GC 15 1.06 kg cm? 5 Nm 186 W 06 kg molor{spged regulator
LC 6./GC 19 3.63 kg om? 12 Nm 18 W 11 kg eembilisds™al ehapter 1|
LC 8../GC 24 9.50 kg cm? 20 Nm 22W 1.9 kg
4
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2.3 Dimensions of series LC motors

. ) Motor connoction @ Motor Appr. dimensions of motor/RLG connect. ®
k N | = G T Type Terminal box Plug

o b, |h, I, Woohy |

., nL i c3. |- o ® | ®| 9| o2

l 1 i ]j LC4.. |66 | 855 | 755 | 103 | 11625

& = i - e LC6.... | 98 101 76.5 105 | 140 35

} I tce.. |97 | 121 | 765 | 112 |1565] 35

r B 1 it t3—
RN L]
| !
Motor Appr. dimensions (in mm) @ Flange Weighl Holding
Type (in kg) brake
@1 |0Op| L | Ll | [@4] h ® | b, c, Type @ |OD | @2 |@3| without | M, ®

with br. | (Nm)
LC310T| 606 66223 |23 +04 |- ©@| 26 116 -@® F75TL | 66 75| 6 222 1.5
LC320T| 606 | 66 | 262 | 23 t04 |- ©| 26 116 - ® F75TL | 66 75| 6| 2527 1.5
LC420T| B8O | 90 | 256 | 40 £ 0.4 |30 3|18 | 19j6 | 21-0.14 | 6h9 | M6x15deep | F100TL | 90 | 100 | 7 5/5.6 5
LC430T| 80| 900|282 | 40 +04 |30 3|18 | 196 | 21-0.14 | 6h9 | M6x15deep | FIOOTL | 90 | 100 | 7| 5.7/63 5
LC440T| B8O | 90| 308 | 40 +04 |30 3|18 | 196 | 21-0.14 | 6h9 | M6x15deep | F1I00TL | 90 |100| 7| 6.3/69 5
L LC620T | 1106 | 115|280 | 50 £ 0.4 |32 35 | 18 | 24} | 27-0.13 | 8h9 | M8x20 deep | F130TL | 115 {130 | 10 | 8.6/9.7 12
LC630T | 1106|115 | 324 | 50 £+04 |32 35 | 18 | 246 | 27-0.13 | 8h9 | M8x20 deep | F130TL | 115 | 130 | 10 | 11.5/126 12
LC640T | 1106 | 115 | 367 | 50 £ 04 |32 35 | 18 | 24j6 | 27-0.13 | Bh9 | M8x20 deep | F130TL | 115 | 130 | 10 | 14.4/155 12
LC 820 T | 180j6 | 155 | 331 | 60 +0.5 |32 4 | 17 | 286 | 31-0.22 | 8h9 | MBx20 deep | F215TL | 200 | 215 | 15 19/21 20
LCB30T | 1806|155 | 381 | 60 +£05 |32 4 | 17 | 286 | 31-0.22 | Bh9 | M8Bx20 deep | F215TL | 200 | 215 | 15 25127 20
LCB40 T | 1BOj6 | 155 | 431 | 60 +0.5 |32 4 | 17 | 286 | 31-0.22 | 8h9 | MBx20 deep | F215TL | 200 | 215 | 15 31733 20

@ Same dimensions apply for brushless DC servo motors with zero-speed holding brake
@ F..TT = with threaded holes (upon request)
@ Types LC3.... with motor plug; types LC4..../LC6.../LC8.... with motor terminal box; motor

types with plug upon request

® Types LC3... without featherkey and

keyway

®  Upper deviation 0 mm
® Holding torque at 20°C

Note: Itis possible to attach an incremental encoder on the second shaft extension; overall motor length including intermediate flange and
encoder is appr. L + 90 mm (types LC3../4..) or L + 110 mm (types LC6../8.., including protective cover of encoder)

2.4 Dimensions of series GC motors

|

L1

Moltor

RLG

connection

[N
u n connection
6 .
M1 \ ey
e A 1 o
° 1 t(l/ 4
| L
Motor Appr. dimensions (in mm) - without holding brake Flange Wei. | Holding
Type (in | brake
D113l 26|LO| | I, , | 20 h, ® | b, & Type @2 | D4 a5 kg) | My
GC15 | 956 | 170 | 230 | 178 | 34 |20 | 3 1496 |16-0.185|5h9 | M4 x 15deep| Bi4 | 165| 115 | M8 x 12 deep |85 5
GC 19 [130)6 | 211 | 360 | 183 | 50 |32 | 35| 2496 |27-022 |8h9|MBx20deep| Bid4 [ 186|165 | M8 x 13 deep | 125 12
GC24 [180j6 | 279 | 358 | 205 | 60 |32 | & 2896 [31-022 [8h9 | M8 x20deep| B14 | 242|215 | M12x 14 deep |21 20
® Upper deviation 0 mm @ L, with zero-speed holding brake: 204 (GC 15)
® Flange type BS upon request 254 (GC 19)
® Holding torque at 20°C 276 (GC 24)

¥

Subject to change!

Note: Itis possible to attach an incremental encoder on the second shaft extension; dimensions upon request.



3 AXODYN® Speed Regulators of Series DSH(-S)..05
and Power Supply Units of Series DO *)

The units’ modular design permits application in single or
multi-axis drives equipped with brushless DC servo motors
with extended rotor or disc rotor

4-quadrant operation; internal ballast device absorbs
surplus energy of the DC link

All speed regulators have a common power supply unit
of serles DO... with power rectifier bridge, smoothing

capacitors, electronics supply systems, monitoring deviceg
ballast circuits

Series DSH(-S)..05 speed regulators are equipped with an
8-bit microprocessor taking over the following functions:

@® Evaluation of the signals provided by the rotor position
measuring device (= RLG) for the control logic

® Speed-dspendent phase position adaptation (current/
EMF)

@ Monitoring and display of internal unit parameters
(power section, electronics, temperature, RLG, n,
1 ofunit, | of motor, | =1{(t) monitor, resetting/
program interrupt, power supply unit)

ax’

- Components installed on soldering pins (on the front PCB

in the case of DSH-S 0305 units) of the motor PCB for:
®n

® n, (standardized £10 V)

® R-C elements of speed controller

@® Internal cument limitation

- Potentiometers for balancing the P component of the speed

regulator, for fine adjustment of n__ (for SW1 and SW2)
and offset voltage balancing

Connections between series DO ... units and series
DSH(-S)..05 units implemented via busbars; electronics
supply and monitoring taken over by ribbon cable

All signal inputs and outputs are designed as plug-type
screw terminals

Motor connection DSH-S 0705/1505: via screw

terminals, ;

Motor connection DSH-S 3005/4505: via screws on
busbars

| Connection of 220 V/3ph, 50/60 Hz supply voltage via

i autotransformer;

electronics section supplied with 220 V/1ph or 380 V,
50/60 Hz;

fan supply voltage of 220 V/1ph, 50/60 Hz in the case of
units DO 5020, DO 10002, DSH 4505, DZ 2000

- Transistor output stage protected against overcurrent in
the DC link and at the unit output

- Unipolar pulse duration modulation (PDM) for generation
of a variable output voltage and the requisite current;
control electronics and rotor position measuring system
for accurate commutation to the presently effective motor
stator windings

- Two relerence differential inputs for a speed reference
presetting of +10 V (SW1/SW2 or n,/n,)

- Speed setting range > 1:10,000

- Full zero-speed torque at n = 0, release of speed
reference and torque through external contacts

- External current reduction through potentiometer, fixed
resistor or analog signal (0 to +10 V); input of current
reference from CNC system (10V 21 )

- Slatus and fault signals indicated by a 7-segment display;
monitoring and indication of the signals X-Y-Z provided by
the rotor position measuring device

- Interfaces:
RLG signals .)
Output stage blocking
Monitor output signals for n and | (standardized: 10 V)
Signal output for collective fault signalling (relay)

*) Material produced in France




3.1 Technical data

General

- Type of construction
- Degree of protection
- Scope of unit data

Coolant temperature 0°C ... +60°C
Max. ambient air temperature for +40°C
nominal data (reference temperature)

Storage temperature range -20 ... +70°C

Altitude of site
Relative air humidity

Reduction factors for
h>

- Type of cooling: Convection cooling
Cooling by fan

b) For units DO 5020/10002,

DSH 4505,
DZ 2000

General table of unit types

Modular design suitable for multi-axis drive systems
IPOO0 (intended for installation in cubicles)

h £1000 m above sea level
80 % bei 40°C (without condensation)

%> 40°C: 2 %/K (up to max. 60°C)
1000 m: upon request

For units DSH-S 0305/0705 and DO 5010
a) For units DSH-S 1505/DSH 3005:

fan integrated in the unit and
supplied internally with 24 V

fan mounted to unit,
external supply:
220 V/1ph, 50/60 Hz

}

Type of Power section Output data @ Power loss
AXODYN® unit supply (appr. value)
Rated voltage Rated continuous | Dynamic high :
current current
Yy b 1 @ Py
\Y A A w

Speed regulators
DSH-S 0305 310V DC 3.5 10 30
DSH-S 0705 7.5 15 45
DSH-S 1505 @ 15 30 90
DSH 3005 30 60 200
DSH 4505 45 90 290
Power supply units
DO 5010 220 V/3ph 50 150 80 @
DO 5020 &) 50/60 Hz 50 150 80 @
DO 10002 &) 100 200 150 ®
Additional braking units P_.. (pulse)
DZ 0050 >370VDC - - 500 10 kW
DZ 2000 Q - - 2000 20 kW

Input current per phase = 0.82 x |, for power supply units series DO

@ Dyn. high current |, with a max. operating timet=1s
(fom Otol ) or 0.2 s (from |, to ) and a time of recurrence of 3 s

@ Reler 1o section “General data” in chapter 3.1

@ Provided with a fan (refer to section “General data” in chapter 3.1)
® Without ballast device (P, = 250 W)
® Without ballast device (P, = 1000 W)



3.2 Power supply units series DO

The number (n) of series DSH(-S) units, which can be
connected to one common power supply unit, is limited
by the power section and elsctronics supply of the power
supply unit DO.

Number n of series DSH(-S) units connected to one power
supply unit of series DO

Type of unit k

DO 5010 1

or

DO 5020 0.75 7
or

DO 10002 <05 8

k = simultansity factor

Ballast device Integrated in the DO units

DO 5010/5020 DO 10002
Resistance 24 Q 13,6 Q
P, 250 W 1000 W
P_. (pulse) 5 kW 10 kW »
Operating time
without repetition 2s 5s
with repetition 01s 0.2s
cdf. (ED)atP__ 2% 6 %

The average of the total power - resulting from conversion /

of the braking energy into heat - must not exceed the
permissible rating P, of the braking resistors. Observe
evaluation of the thermal contact signal.

Additlonal braking units of serles DZ available as
optional equipment. The additional braking units series DZ
serve for increasing the braking power of the connected DO
units.

DZ 0050 DZ 2000 ®
Resistance 2x220Q 4x22Q
By 500 W 2 kW
P_.. (pulse) 10 kW 20 kW
Operating time
without repetition 2s 5s
with repetition 0.1s 02s
cdf (ED)atP__ 2% 2%

@ With integrated additional capacitor

Planning advice

The power section of the power supply unit DO requires a
supply voltage of 220 V/3ph, 50/60 Hz, with the supply
system's neutral conductor to be connected to protective
earth (PE). If galvanic Isolatlon is desired or requested, an
isolating transformer has to be used (in this case, the
negative busbar of the power supply unit DO has to be
connected to protective earth (PE) and the neutral of the
transformer’s secondary winding has to be left open)!
Advice relating to special supply systems upon request|

Connection to the 380 V/3ph supply system via auto-
transformer is illustrated in chapter 5.1 "Connection
example”.

For limitation of the starting current inrush in the case of
transformer ratings above 7 kVA or direct connection to a
220 V supply system, 3 resistars - for instance 22 /70 W -
are required, which have 1o be short-circuited by a bypass
contactor after switching-on has been completed.

Transformer ratings @

a) Autotransformer Um 380 V/3ph
P, =06220V-Zl,

Tt

P, =042+(1.42.220V-X1,)

P., = nominal power of tfransformer

b = motor current
ot

b) lIsolating transformer
P 142220V -1,

T
P,, = nominal power (rating) of transformer

e = MOtor current

i}

Contactor rating for 380 V/3ph primary side of transformer

P

T 380VA3

IPhase

P, in VA
| in A

Phase

* @ For duty type S3 or mere 0 -> peak -> O operation, P;, can be

considerably reduced.
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x) For series DSH-S 1505, DSH 3005 the fan is integrated in the
unit (reter to chapter 3.1 “Technical data”)

Note: If used, the additional braking unit DZ must be
arranged to the left of power supply unit DO.
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; it does not take into

The illustrated connection example is just a recommendation how the units can be connected

5 Connections
5.1 Connection example
consideration individual application requirements!
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Connection example for contactor control circuit

220 V / 1ph, 50 Hz

Swilching devices

B25-22-00

B25-30-327)

K22E

*) Selection of line contactor
determined by the power

required

**) RD = internal relay contacts
(<500 VA, 220 V AC)

P
OFF
' .....
ON K110
-\ or RD
RD DSH(-S)
RD N
i DSH(-S)
K10 K30 K10 \ RD
' DSH(-S)
kso [ ] kio L koo 1 k110
N A
B25-22-00 B25-30-32 % B25-30-32 K22E
Discharge Line By-pass Collective fault
contactor contactor contactor

signalling loop **

e.g. in the case of several axes

Note: a) To relieve the contacts of K30, both main NC contacts (B25-22-00) can be connecled in series.

b) Reconnection of the line contactor during DC link discharge is not permissible.

Discharge time depends on:

Minimum discharge time 2 500 ms

- the number of used speed regulators

- the drives’ braking energy

-
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% 5.1.1 Recommended conduclor cross sections and fuses for power supply units DO
Recommended conductor cross sections
t Unit Terminals Conductor cross sections Remarks
DO 5010 utLviwi, @& 3x 10 mm? 1 x 6 mm?
DO 5020 UtLViwi, & 3x10 mm?, 1 x 6 mm? 3 phases + PE conductor
% DO 10002 ULVIWI, @ | 3x25mm? 1x 10 mm?
DO .... B1 2.5 mm? Multi-core
B2 0.5 mm? Multi-core
g External super-quick-acting semiconductor fuses F1 ... F3
Power supply Fuse data
i unit
j; by kt, @ Type
Type A A%s
’l'; DO 5010 63 2500 S00 if 1/63 A/ 660 V
’:“‘ DO 5020 63 2500 S00 uf 1/63 A/ 660 V
‘ DO 10002 125 14500 S00 uf 1/125 A/ 660 V

® For660VAC

@ Fuse with an inside caliper of 80 mm, suitable for fuse bases GNT 7 030 028 R1
Only insert fuses of the indicated type (producer Jean Muiller)!

SIS G S R T

e

LN

radtois

5.1.2 Recommended conductor cross sections for speed regulators series DSH(-S)..05

CENERREESS

Unit Terminals Conduclor cross sections Remarks
f; DSH(-S) .... X1:110 6 Multi-core
" X1:1510 21 } 20.5< 1.5 mm? Multi-core
;; X1:22 to 27 Multi-core, shielded
i
o
,f; X1:71t0 14 } 4x2x025 @ @ Shielded, twisted in pairs, connection of
or4x2x05 @ rotor position measuring device (RLG)
3\ X1:28 and 29 21.0 £1.5mm? Single or multi-core
Conductor length Conductor length
uptod40m 40-100 m
DSH-S 0305 4 x 1 mm? @ 4x1.5mm* @
0705 4x1.5mm* @ 4x25mm? @ Motor power terminals
1505 u2/v2wa/@ 4x1.5mm? @ 4 x 4 mm? @ 3 main conductors + PE conductor
DSH 3005 4 x 6 mm? (€) 4x10mm2 @
4505 4x10mm? @ 4x16mm @

® For GC motors equipped with a brake, reler to chapter 5.3 “RLG cable”
it conductors twisted in pairs are used, the signals for tacho + and tacho OV have to be transferred in the same core pair

@ In the case of conductor lengths > 40 m, the 0V connections must have a minimum cross section of 0.5 mm?, e.g. cable of 6x2x0.25
@ Atthe point where the connecting cable enters the terminal box (power plug, if any) of the motor, its cioss section has to be such that it can

be passed through the screwed conduit entry

Important: The length of the cable interconnecting the AXODYN® speed regulator of series DSH(-S) and the brushless
servo molor of series GC/LC should not exceed a maximum of 100 m (please consult us in the case of longer
distances)! Signal leads have to be laid separately from the other cables, if possible!



0 Electronics section OK IS (8]
1 Powaer section OK n N
12x2 profile Transtormer connection 7 ALG faultsteady-state signal, tacho fautt/flashing signal —

M5 screw 220 V/i3ph

: 3 o, OSH > »

g | Lon_ ~ @ X = Ce

o ! 0 6 5 1_ DSH g s -

.\ Motor 6 I_motor - @ Y - Rotor position signais (LEDs) cg g

- 5 o ) ooe| | __— connection 7 1= (1) monitoring ~ | © &

H1 Eiectronics supply faun_» @ '“(B B - Resetting /program efror _v" o 3 ®

= u1 DAl w1 Uz vz Wz 3z Senes DO unit tautt :', < g 3
—

H2 DC link fauly P . Ig }  Busbars =~ 3
braking resistor 5 ‘\Q Ribbon + == TS Y Busbar - 2 =S
overtemperature coRNBEGN = d D[ T pos =3

' 9 by ,  Busbar @ ]
~ "\_, caple ~ - [ob]
H3 Braking bed I §_ -
7-segment display g o
@ el T — F —
~N 1 c
5 , z a3 X1 = ]
Reset externai —— = — S
] e 15V (usen — = (21 LD ey 2 e
s [=]
o1, S % i Q DSH S 0305 _ l DSH'S 0705/1505 E’. -
e iy - Ui — =717 DSH 3005745051 F £
= aoo axopvne | |axcovnd | 16505 )
- 15V (user) -— = | = N | M =0 — = n=0_- 3 =
2 LN power supply ,ﬁ speed P ssne — ia I g ©
. unit DO ... P regulator oV A ir e * 3 o
loj . —— =
5 N iOi| M DSH-S Collective fault signal “SSM = Collective fault signal “SSM” P ot
= i incremental RLG signaloutput ™) Incremental RLG signal outout x) 3 2
> ) || Output stage blocxing signal ES” > Output stage piocking signal "ES” ~ 5
Neutrai conauctor (220 V or 380 V) B=~—— — AN N - A ] |y ¥ e
. 5 2 Y o | Y 32 )
Elactronics supply 220 V/ton — | £ % S in X] @ 5 = ) 250 ol
= k B g T e £r8 w
Eiectronics supply 380 V/1pn ——y 9 \ \ 2 — +15 Vv = +15 v ._.g 52
@ ™ a a3
Ground ana sneid PSS (S " N g =15 v - - = |—— 15 v %; %
N N i = ” 3@
Capacltor giscnarge @ \ % i {tagho) = , (1acho) S % H
contact. connection of o B e Al =4 oV A — 5 |—= OVA S 4
zaoartional braxing unit - 5.3 A, siow U 1 5! G 5 _(EV A (shield) — i OV A (shield)
31 32 20 Anaiog current reduction |, > Anaiog current reduction |,
; — —— External curent reduction |, p | & N0 -
/}/’:/ : ( Ext. current ref. (NC syst.) —— T = Ext.current ret. (NC syst.) I j *
; 5 — 5 ov A
o - !m"/currem reterence 3 l scurrent reference
o |- = Hon
7 TMon = Mson
f Provision for connection of further axes ov A = & OV A
l 1 — ov (Electronics common) ] OV (Electronics common)
@ Speed reference 1 O) - o f': ~ @ Speed reterence
220 V/1on ditferential input n r® l—@/‘ g = o ‘&._] ® ditterential input 0,
J _ - L
{oniy tor units with tans) Shielding = L—-l - ——* - Shielding
Speed reference 1O = B = ® Speed reference
ditterential input n,, J\ @ L—g—'———-— 3 ——-ﬁ—&—-] ® 1 ditterential input ny,
(1) The conductors connected to a neutral point
snould be as shor as possible! ; -— 8 T
Relay for collective | RD (max. rating of 500 VA) . RD (max. rating of 500 VA) [ Relay for collective
tault signalling j’ _-— T L tault signalling

(2) For locanon of the terminals see untt front cover

x) With ST4: 1-2: | component suppression of speed controller with ST4: 2-3

% Drawn contact position: drive or direction of rotation blocked

-




5.2.2 Functions of terminals of AXODYN®* speed regulators of series DSH(-S)..05

Terminals for motor connection (located at the top of the DSH(-S)..05 unit front)

Terminal Function

designation
u2 Output Power terminals for brushless DC servo motors of series LC and GC;
V2 Output rated motor voltage 260 V DC (across 2 phases)
w2 Output

Important: Observe correct sequence of phases U2/V2/W2;
also refer to the motor connection diagram!

Termlnals of DC voltage supply system (located at the top of the DSH(-S)..05 unit front)

Terminal Function

designation
+ Input/output
- Input/output See power terminals (busbars) of the DC link of the power supply unit DO
&)

For electronics supply and axis interlocking,
see functions of terminals of series DO power supply unit
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a) Terminal strip X1 for unit DSH-S 0305

Terminal Function

No. Designation )

X1:1 M=0 Input External torque release if contact is closed; if the contact between X1:1 and X1:3 (OVA)
is open, the output stage is blocked and torque M = 0

X1:2 n=0 Input External release of speed references n, and n, (SW1/SW2) if the contact is closed,
i contact between X1:2 and X1:3 (OVA) is open, speed reference "0 is preset
internally, i.e.n =0

X1:3 oV - OVA reference for analog electronics voltages

X1:4 SSM Output Colleclive fault signalling; signal output connected in parallel with the position of relay
RD “Collactive fault signalling”; max. load rating of open-collector circuit is 10 mA:
Low (0)-signal 2 relay RD closed (axis ready for operation)
High (1)-signal 2 relay RD open (collective fault signal)

X1:5 INKR. Output Incremental RLG-signals; HIGH-signals with a duration of 4 ps initiated by each signal
level change of RLG tracks X-Y-Z; number of HIGH-signals per rotation = 6 x p
(p = number of motor poles); 24 V open-collector circuit, 10 k§2, max load rating 20 mA

X1:6 ES Output “Output stage blocked™ signal at M = 0 (see X1:1) or in the case of a collective fault
signalling initiated through a HIGH-signal; 24 V open-collector circuit, 10 kQ2, max load
raling 20 mA

X1:7 X Input Tracks X/Y/Z of rotor position measuring device (RLG) A )

X1:8 Y Input (logic signals 0/+15 V corresponding with the rotor position)

X1:9 z Input :

X1:10 +15V Output +15 V supply of rotor position measuring device (RLG)

X1:11 -15V Output -15 V supply of rotor position measuring device (RLG)

X1:12 Ny Input Analog tacho feedback n_ (from brushless DC tacho-generator)

X1:13 oV - OVA

X1:14 Schirm OVA (terminal for connection of the RLG cable shield)

X1:15 oo u Input Analog current reduction (1 __ ) } +10V 2 appr. 100 % 1,
through external voltage + 5V 2appr. 50 % |,

X1:16 boi Input External current reduction (I__.) through fixed resistor or potentiometer (see start-up
instructions)

X117 lo Input External current reference presetling ("NC system input”): 0 to £10 V

X1:18 ov - OVA reference for analog electronics voltages

X1:19 hion Output a) Current reference monitor |, - standardized £10 V & +1, rating 3 mA
b) Current reference oulput for 2nd speed regulator (common speed regulator for two

drives); plug ST1 plugged in 2 inverted output signal

X120 | n, Output Speed feedback monitor n,, - about £+10 V &+n__ corresponding with the selecled
adjustment; 47 Q amplifier output, max. rating 3 mA

x1:21 ov OVA reference for analog electronics voltages

X1:22 ov ‘ OVA electronics common connected to “Neutral point”

X1:23 Moo Input Speed reference dilferential input -n, . (max. -10 V)

X1:24 Mo, Input Speed reference dilferential input +n  (max. +10 V)

X1:25 ov OVA (for connection of reference lines shields)

X1:26 N Input Speed reference dilferential input -n,,, (max. -10 V)

X1:27 L Input Speed reference differential input +n,,, (max. +10 V)

X1:28 Relais Output Relay contact RD for “Collective fault signalling” (NO contact, isolated); max. rating

X1:29 Relais Output 500 VA, 220 V AC; open contact indicates fault in the DSH(-S) or DO unit




b) Tenninal stiip X1 for units DSH-S 0705/1505 and DSH 3005/4505

Terminal Function

No. Designation

X1:1 n=00 Input Limit switch function; closed contact 2 release of direction of rotation, motor shaft

rotating in anti-clockwise direction (with view to the drive end)

X1:2 n=0@® Input Limit switch function; closed contact 2 release of directlion of rotation, motor shaft

rotating in clockwise direction (with view to the drive end)

X1:3 oV - O0VA reference for analog electronics voltages

X1:4 SSM Output Collective fault signalling; signal output connected in parallel with the position of relay

RD “Collsctive fault signalling”; max. load rating of open-collector circuit is 10 mA:
Low (0)-signal & relay RD closed (axis ready for operation)
High (1)-signal £ relay RD open (collective fault signal)

X1:5 INKR Output a) Incremental RLG-signals with plug ST4 in position 1-2; HIGH-signals with a
duration of 4 ps initiated by each signal level change of RLG tracks X-Y-Z; number
of HIGH-signals per rotation = 6 x p (p = number of motor poles); 24 V open-
collector circuit, 10 k€2, max load raling 20 mA

Input b) Suppression of the speed controller's | component with plug ST4 in position 2-3 and
with a LOW-signal being present

X1:6 ES Output “Output stage blocked” signal at M = 0 (see X1:1) or in the case of a collective fault

signalling initiated through a HIGH-signal; 24 V open-collector circuit, 10 kQ2, max load
rating 20 mA

X1:7 X Input Tracks X/Y/Z of rotor position measuring device (RLG)

X1:8 Y Input (logic signals 0/+15 V corresponding with the rotor position)

X1:9 Z Input

X1:10 +15V Output +15 V supply of rotor position measuring device (RLG)

X1:11 -15V Output -15 V supply of rotor position measuring device (RLG)

X1:12 n., Input Analog tacho feedback n_ (from brushless DC tacho-generator)

X1:13 oV 3 OVA

X1:14 Schirm OVA (terminal for connection of the RLG cable shield)

X1:15 | oo Input Analog current reduction (I ) } +10V 2 appr. 100 % 1,

through external voltage + 5V 2appr. 50% 1,
X1:16 M=0 Input External torque releass if contact is closed; if the contact between X1:16 and X1:18
(OVA) is open, the output stage is blocked and torque M = 0

X1:17 I Input External current reference presetting (“NC system input”) 0 to £10 V

X1:18 oV - OVA reference for analog electronics voltages

X119 Voo Output a) Current reference monitor 1, standardized £10 V & £l , rating 3 mA

b) Current reference output for 2nd speed regulator (common speed regulator for two
drives); plug ST1 plugged in & inverted output signal

X1:20 Meon Output Speed feedback monitor n,, - about +10 V 2+n__  corresponding with the selected

adjustment; 47 Q amplifier output, max. rating 3 mA

X1:21 oV OVA reference for analog electronics voltages

X1:22 ov - OVA electronics common connected to “Neutral point”

X1:23 n . Input Speed reference differential input -n  (max. -10 V)

X1:24 M an. Input Speed reference differential input +n, . (max. +10 V)

X1:25 ov OVA (for connection of reference lines shields)

X1:26 Nogen. Input Speed relerence differential input -n,,  (max. -10 V)

X1:27 Mot Input Speed reference differential input +n,, (max. +10 V)

X1:28 Relais Output Relay contact RD for “Collective fault signalling” (NO contact, isolated); max. rating

X1:29 Relais Output 500 VA, 220 V AC or 24 V DC, 2 A; open contact indicates fault in the DSH(-S) or

DO unit

@
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b) Tenninal stilp X1 for units DSH-S 0705/1505 and DSH 3005/4505

Terminal Function

No. Designalion

X1 n=00 Input Limit switch function; closed contact & release of direction of rotation, motor shaft

rotating in anti-clockwise direction (with view to the drive end)

X1:2 n=0@ Input Limit swilch function; closed contact 2 release of direction of rotation, motor shaft

rotaling in clockwise direction (with view to the drive end)

X1:3 ov OVA reference for analog electronics voltages

X1:4 SSM Output Collective fault signalling; signal output connected in parallel with the position of relay

RD “Collective fault signalling”; max. load rating of open-collector circuit is 10 mA:
Low (0)-signal & relay RD closed (axis ready for operation)
High (1)-signal 2 relay RD open (collective fault signal)

X1:5 INKR Output a) Incremental RLG-signals with plug ST4 in position 1-2; HIGH-signals with a
duration of 4 ps initiated by each signal level change of RLG tracks X-Y-Z; number
of HIGH-signals per rotation = 6 x p (p = number of motor poles); 24 V open-
collector circuit, 10 k€2, max load rating 20 mA

Input b) Suppression of the speed controller's | component with plug ST4 in position 2-3 and
with a LOW-signal being present

X1:6 ES Output “Output stage blocked” signal al M = 0 (see X1:1) or in the case of a colleclive fault

signalling initiated through a HIGH-signal; 24 V open-collector circuit, 10 kQ2, max load
rating 20 mA

X1:7 X Input Tracks X/Y/Z of rotor position measuring device (RLG)

X1:8 Y Input (logic signals 0/+15 V corresponding with the rotor position)

X1:9 Z Input

X1:10 +15V Output +15 V supply of rotor position measuring device (RLG)

X1:11 -15V Output -15 V supply of rotor position measuring device (RLG)

X1:12 » Input Analog tacho feedback n, (from brushless DC tacho-generator)

X1:13 oV OVA

X1:14 Schirm OVA (terminal for connection of the RLG cable shield)

X1:15 - Input Analog current reduction (I ) } +10V 2 appr. 100 % |,

through external voltage + 5V 2appr. 50 %I,
X1:16 M=0 Input External torque releass if contact is closed; if the contact between X1:16 and X1:18
(OVA) is open, the output stage is blocked and torque M = 0

X1:17 I Input External current reference presetling (“NC system input”) 0 to £10 V

X1:18 ov OVA reference for analog electronics voltages

X1:19 Do Output a) Current reference monitor |1, : standardized +10 V & 1, rating 3 mA

b) Current reference output for 2nd speed regulator (common speed regulator for two
drives); plug ST1 plugged in & inverted output signal

X1:20 M. Output Speed feedback monitor n,,_: about £10 V &+n__ corresponding with the selected

adjustment; 47 Q amplifier output, max. rating 3 mA

X1:21 oV OVA reference for analog electronics voltages

X1:22 oV - OVA electronics common connected to “Neutral point”

X1:23 P Input Speed reference differential input -n  (max. -10 V)

X1:24 Ny Input Speed reference differential input +n, , (max. +10 V)

X1:25 oV OVA (for connection of reference lines shields)

X1:26 Mg, Input Speed reference differential input -n,, (max. -10 V)

X1:27 Wi Input Speed reference differential input +n,, (max. +10 V)

X1:28 Relais Output Relay contact RD for "Collective fault signalling” (NO contact, isolaled); max. rating

X1:29 Relais Output 500 VA, 220 V AC or 24 V DC, 2 A; open contact indicates fault in the DSH(-S) or

DO unit




5.2.3 Functions of terminais ot power supply units of serles DO

Power terminals (located at the top of the DO unit front)

Terminal Function 0
designation
Ut Input Three-phase connections
V1 Input 220 V/3ph, 50/60 Hz in accordance with the connection examples,
Wi Input permissible voltage fluctuations: +10 % /-15 %
+ Output DC voltage connection + (busbar) for AXODYN® speed regulators of series DSH(-S)..05
(rated DC link voltage 310 V DC)
- Output DC voltage connection — (busbar) for AXODYN® speed regulators of series DSH(-S)..05
(rated DC link voltage 310 V DC)
o) - Earth busbar for connection of PE and AXODYN®speed regulators of series DSH(-S) ..05

Important: Take connection example into consideration!

Electronics supply, axls Interlocking

Ribbon cable provided with multiple plugs at both ends interconnecting power supply unit of type DO... and AXODYN?® speed .,'

regulators of series DSH(-S)..05 take over the +15 V, +24 V supply and axis interlocking (plug base P1)

Terminal strip B1

Terminal Function
designation
B1:1 Input 220 V/1ph, 50/60 Hz electronics supply
(500 VA power consumption; internal fuse F,: 6.3 A/250 V, slow);
B1:2 Input B1:1 for neutral conductor
or
B Input 380 V/1ph, 50/60 Hz electronics supply
(500 VA power consumption; internal fuse F1: 6.3 A/250 V, slow);
B1:3 Input
Important: Do not connect electronics supply via the line conlactor but directly !
i (see connection example)
B1:4 Earth and shieid of electronics supply
Note: To be connscted - via short lines - with the earth busbar and @ of the
slectronics common of unit DSH(-S)..05 (terminal X1:22), and to be
earthed at one point!
B1:5 Output Connection of the NC contact (only use DC contactor!) for discharge of the DC link’s
capacitor after the drive has been switched off (see connection example)
DC voltage
connecting
busbar @ Important: For units with 6 terminals the NC contact is connected between B1:5

(or B1:6) and the DC voltage connecting busbar —; B1:5 and B1:6 are
interconnected internally.

If the additional braking unit DZ 0050 (for units DO 5010 / DO 5020) or
DZ 0100 (for units DO 10002) is used, the NC contact for capacilor
discharge can only be connected at terminal R, (CP) and the DC voltage
connecting busbar - of the additional braking unit. In addition, signal
inputs/outputs of B3 as well as power terminals +/-/ @ on DO and

DZ units have to be interconnected.

S s

8 e i e e RN



Terminal strip B2

Terminal Function
designation
‘ - B2 Input Fault acknowledgement/reset through external electronics contact provided between
B2:1 and B2:3 in the case of collective fault signalling including signal storage
Reset only permissible as short-time pulse
Note: Same function as pushbutton S1 located on the power supply unit DO.
If an external contact is used, it must be connected to shielded lines.
Important: Reclosing of the line contactor is only possible after fault acknowledgement.
Any fault in the power supply unit DO causes blocking of all axes.
B2:3 - OVA from eleclronics power pack
B2:2 Output +15 V, stabilized; max. load rating 10 mA, internal resistance 470 Q; for customer use
B2:4 Output -15V, stabilized; max. load rating 10 mA, internal resistance 470 ; for customer use

Connectlon of fan (if any)
The terminals for connecting the 220 V/1ph, 50/60 Hz supply voltage are located at the unit bottom.

Plug base B3
Designation Function

B3: 1-2 Input Synchronization of braking chopper (additional braking unit)
- B3:67 Input Thermal contact, NO contact

- For location of B3 see unit front cover

5.3 Motor and RLG (= rotor position measuring device) plugs

5.3.1 RLG connacting cable ’ i ’
View of
Pin |Core/colour | Signal —— RLG — " solder
- plug side
1 yellow -15V (to the
& 2 | redblue oV motor)
-3 - - Rubber-
; t
| 4 red +15V / ?ggﬂ;}in X1: | Core/colour | Signal
5 brown TA + 7 black X
6 white TA-OV / 8 grey Y
7 - @ Shiold / o 9 blue Z
extended /
8 blue RLG Z and 10 red +15V
9 grey RLG Y TOf;(f;ef‘;ed R 11 yellow -15V
; T e
10 |  black RLG X . 12 | brown n,
11 | grey/pink BR+ @ . - \ 13 white TA-QV
12 green BR- @ BR+: grey/pink 14 red/blue oV

Type: Paarflex CY
shielded, twisted in pairs
colours acc. to DIN 47100

4 x 2 x0.25 (8-core)

or

4x2x05 (8-core)

or

6x2x0.25(12-core)

BR-: green

@ for LC motors and

RLG = Rotor position
GC motors without BR

measuring device

@ for GC motors with BR TA

BR

= Tacho

@ = Brake

@
K6

10



53.2 Assignment of pins and terminals of motor and RLG (rotor position measuring device)

Please observe the connection diagrams supplied along with the motor! View: Solder side of plug. Pin base (male) mounted to
the motor

Motor type Motor plug Motor type Motor plug
GC 15 = Phase U LC 620 1 = Phase U
GC 19 = Phase V LC 630 2 = Phase V
GC 24 = Phase W LC 640 3 = Phase W
= Neutral 4 = Neutral
(only for service) (only for service)
= Ground 5 = Ground
= } Thermal 6 = Brake +
= switch 7 = Brake —
8 = ) Thermal
9 = J switch ™
LC 310 1 = - LC 820 1 = Phase U
LC 320 2 = Phase U LC 830 2 = PhaseV
3 = Phase V LC 840 3 = Phase W
4 = Phase W 4 = Brake +
5 = Ground 5 = Ground
6 = Brake + 6 = Brake -
7 = Brake - 7 = Y\ Thermal
8 = Thermal 8 = J switch®
9 = switch *
Motor type RLG plug
GC.. =-15V
LC 420 1 = Phase U LC... =0V
LC 430 2 = Phase V = -
LC 440 3 = Phase W = +15V
4 = Neutral = Tacho +
(only for service) = Tacho OV
5 = Ground = -
6 = Brake+ =RLGZ
7 = Brake - = RLGY
8 = \ Thermal = RLG X
9 = J switch ® = Brake + @
= Brake- @
@ only for GC motors,
for LC motors not connected

® Important: From 1987, the motor plug has been modified; it is thus advisible to check assignment of the plug pins against
the connection diagram supplied along with the motor !

*) Note: The stator winding of the brushless DC servo motors is eqipped with a thermal switch (NC contact):
Threshold temperalure: 155°C +5°C
Resetting temperature: 98°C min. to 146°C max.
Max. voltage: 250 V, 50 Hz
Switching current: 10 ADC (6.3 A AC)

Power terminals for motors with terminal box (RLG plug see at upper right)

LC4. L.C 620/630/640/1.C8..
1 =Phase U 1 =Phase U
2 =PhaseV 2 =PhaseV
@@@@ 3 =Phase W @@@@ 3 =Phase W
4 = Brake + 9]0 4 = Brake +
©®060 5 = Brake — OO0 5 = Brake —
6 = } Thermal 6 = -~
7 = switch * 7 = Thermal
8 = switch *

e o O R e
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6 Start-up

¢

6.1 R-C elements of speed controller for DSH-S 0305

6.1.1 Schematic dlagram of speed controller (installed on controller PCB SR 6606)
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6.1.2 Description of the most essential components of speed regulator DSH-S 0305

Designation Function Location
R13, C37 Adaptation of the speed controller's Pl component SR 6606
R10, C17 D component of the speed controller SR 6606
R9 Response threshold for the n__ monitoring function implemented SR 6606
via separate speed feedback output (n,,_)
R11 Speed feedback adaptation SR 6606
R16 Current limitation dyn. high current <1, SR 6606
R36 Adjustment of the DC link’s | monitor SD 6604
R58 Adjustment of current limit | = f (t) SD 6604
RS9 Adjustment of time constant | = f (1) SD 6604
R68 Speed-dependent current/voltage adaptation SD 6604
Pot R4/R3 Fine adjustmentofn__ /n_ . forinputn g /n,. SR 6606
Pot R12 Adjustment of dyn. gain V,_ SR 6606
Pot R5 Offset voltage balancing SR 6606
Plug ST1 Negated output of current reference |, (X1:19) SR 6606
for 2nd regulator with the plug plugged in
Plug ST2 Position 1-2: current reference from speed controller SR 6606
. (2 as delivered by ABB)
Position 2-3: current reference from external current reference input X1:17
Plug ST3 Reduction of the speed controller’s gain to 1/10; SR 6606

as delivered by ABB, ST3 is plugged in to avoid uncontrolled
motor acceleration without any speed feedback signal being present

Important:  After initial start-up, ST3 has to be removed or plugged

onto one pin only!

For arrangement of the type ST plugs refer to chapter 6.2.3.

SR 6606 = controller PCB (front board) for DSH-S 0305

SD 6604 = pulse control PCB (behind front board; accessible after the right side panel for DSH-S 0305 has been removed)

6.1.3 Table of components for DSH-S 0305

Mounting place

Motor type R13| C37 | R9 R11| R16 | R36 | R58 | R59 R68
LC310TH 15 220 | 120 | 10 10 - 56 1000 6.8
LC320TE ) 15 220 { 100 | 10 12 - 33 820 4.7
Note:

- Values given in kQ (R) or nF (C), if not otherwise indicated

0

2 jumper
2 mounling place not used

Empty spaces 2 indication of values upon request

- Reler o the table of motor/speed regulator combinations given in chapter 1 “Complete AXODYN®...” (page 3)

- By all means check whether the right components and all requisite components have been installed!
Subject to change.

*)  As delivered by ABB, the speed regulator is already adapled to suit the associated motor identified in this table, i.e. provided with
recommended basic components.
For different speed regulator/motor combinations the components have to be changed (sce table).




6.4 Monitoring and indication of status and fault signals

6.4.1 Monitoring and indlication of status and fault signals - AXODYN® speed regulators of serles DSH(-S)..05

The microprocessor monitors various unit funclions and issues - on the 7-segment display - specific codes indicating the

ready-for-operation status or faults of the unit to ensure fast and simple diagnosis. l)

Output of any of the fault signals listed below will have the following consequences:

- Indication of the spscific fault
- Output stage blocking (zero current presetting)
- Speed controller blocking
- Opening of the collective fault signalling contact (RD), which may actuate the main contactor (depending on the plant

conditions)

The fault signals can be acknowledged/reset by:

- Disconnection and reconnection

or

- Initiating command RESET via pushbutton S1 or by short-time closing of an external electronics contact (momentary-
contact switch) between B2:1 and B2:3 of the associated power supply unit of series DO

‘«
Codse of the Short description Function
7-segment
display
0 Electionics +15 V electronics supply available; signal appears upon switching-on (without power
section OK section supply); electronics voltage < 12 V 2 output stage blocking
1 Power Speed regulator ready for operation; signal appears if both electronics and power
section OK section are connected to their supply system
2 static RLG Monitoring of the rotor position indicating signals X, Y, Z; signal appears in the case
: fault of signal interferences (spurious peaks, signal dropouts or missing track signal)
2 blinking Tacho signal Monitoring of the tacho feedback signal; signal appears in the case of signal
fault interferences (spurious peaks, increased tacho ripple, signal dropouts or missing
tacho signal, tacho failure)
3 ¥ max DSH(-S) Max. permissible temperature of transistor bridge heat sink exceeded
4 L, Max. permissible speed has been exceeded by more than 20 % 4
5 |ex DSH(-S) Signal initiated by the current measuring device located in the DC link for detection of
internal faults as well as of an earth fault in one of the molor phases
6 . Motor Signal appears if the max. permissible unit output current has been exceeded or in
the case of a short-circuit in the motor phases, a short-circuil to frame or an earth
fault
7 I=1() Time-relaled monitoring of the dyn. high current I,, during acceleration
(1sfromOtol or0.2sfroml tol)
. RESET/ Display of a point upon actuation of RESET or in the case of a microprocessor
program fault program error or microprocessor defect
DO unit fault Any fault in the power or electronics section supply system causes the display
[:l segments to go dark
|
¢

n




6.2 RC elements of speed controlier for DSH-S 0705/1505 and DSH 3005/4505

Motor PCB type SZ 6604B is provided with the designations relating to the motor type to match and the associated speed
regulator;

‘ Example: LC 620 TJ at the motor PCB top, 15/30 (A) at the motor PCB bottom.

6.2.1 Component layout plan of motor PCB type SZ 6604B **)

[ e S7 6604 B
=P317 m P36 Fine adjustment
Hisk £ "max 1
. Sk
PY8 10 M max 2

OVA

Pl component
— (speed controller)

Adjustment of
dyn. gain Vp

Speed fesdback
adaptation

D component
(speed controller)

I =1(t) adjustment,
current limit

Speed-dependent
current/voltage
adaptation

Current limitation

I = {(t) adjustment,
time constant

Standardization of Mon

P3

®Q1 10102 e 1010

©® @_526601.8 b@-‘

®

® }4C103 13 0-R107 |-0[if-
© o Olo OljiHR103_I-pi LS
® @ ol of MR0L - o Ne giis
© 5l °L i Ra0s | \.o_ -
©48 rRis. [R10 | [H1R 102 |-flis R108 Al¥]

L ") Values see table of components chapter 6.2.4
) As delivered by ABB from 06/92



Schematlc dlagram of speed controller with motor PCB type SZ 6604 *) for units DSH-S 0705/1505 and

DSH 3005/4505
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6.2.2 Description of the most essential components of speed regulators DSH-S 0705/1505 and DSH 3005/4505

X1:5 (see chapter 5.2.2 b)
(2 as delivered by ABB)
Position 2-3: suppression of | component of speed controller
upon application of a 0-signal at X1:5
(see chapter 5.2.2 b)

DSH-S 0705/1505 | DSH 3005/4505
Designation Function Location Location
R101, C101 Adaptation of the speed conlroller's Pl component SZ 6604 B SZ 6604 B
~ R102, C102 D component of the speed controller SZ 6604 B SZ 6604 B
C103 Smoothing of P component SZ 6604 B SZ 6604 B
R105 Response threshold for the n__ monitoring function SZ 6604 B SZ 6604 B
implemaented via separate speed feedback output (n,, )
R104 Speed feedback adaptation SZ 6604 B SZ 6604 B
R113 Current limitation dyn. high current < I, SZ 6604 B SZ 6604 B
R103 I =1 (t) adjustment of current limit SZ 6604 B SZ 6604 B
R109 I =1 (t) adjustment of time constant SZ 6604 B SZ 6604 B
R111, R112 Speed-dependent current/voltage adaptation SZ 6604 B SZ 6604 B
Pot R106/110 Fine adjustmentof n__ /n__ forinputn  /n SZ 6604 B SZ 6604 B
Pot R108 Adjustment of dyn. gain V, SZ 6604 B SZ 6604 B
PotR3 / R1 Offset voltage balancing SR 6607 SR 6610
Plug ST1 Negated output of current reference I, _ (X1:19) SR 6607 SR 6610
for 2nd regulator with the plug plugged in
Plug ST2 Position 1-2: current reference from speed controller SR 6607 SR 6610
(£ as delivered by ABB) )
Position 2-3: current reference from external current
reference input X1:17
Plug ST3 Reduction of the speed controller's amplification to 1/10; SR 6607 SR 6610
as delivered by ABB, ST3 is plugged in to avoid uncontrolled
motor acceleration without any speed feedback signal
being present
Important: After initial start-up, ST3 has to be removed or
plugged onto one pin only!
Plug ST4 Position 1-2: output of incremental encoder signals to SR 6607 SR 6610

For arrangement of the ST plugs refer to chapter 6.2.3.

SR 6610

SR 6607

SR 6605

= controller PCB (front board) for units DSH 3005/4505

= controller PCB (front board) for units DSH 0705/1505

DSH 0705/1505

= pulse control PCB (behind front board; accessible after the right side panel has been removed) for units

SZ 6604B = plug-type motor PCB for units DSH 0705/1505 and DSH 3005/4505 (as delivered by ABB from 06/92;
SZ 6604 without C103)



6.2.3 Arrangement of plugs for AXODYN?” serles DSH(-S) units

SR 6606
ST3
3
ST2
21 sm []
£ | &3
E
2
DSH-S 0305

] Terminals

SR 6607

DSH-S 0705/1505

10

{ Terminals

ST4

U sro

]STZ

SR 6610

[JsTs

DSH 3005/4505

6.2.4 Table of components of motor PCB type SZ 6604B for units DSH-S 0705/1505 and DSH 3005/4504

Mounting place

Motor type Regulator type | R101 | C101 C103 | R105 | R104 | R113 | R103 | R109 R111 R112
LC 310 TH DSH-S 0705 15 220 120 10.0 5.6 2.2 1500 6.8 0
LC 320 TE DSH-S 0705 15 220 120 10.0 8.2 3.9 1200 5.6 0
LC 420 TL DSH-S 0705 27 680 47 120 8.2 - 15 1000 6.8 0
LC 430 TJ " DSH-S 0705 33 680 33 100 10.0 - 22 820 47 0
LC 440 TG DSH-S 0705 33 680 47 100 10.0 - 100 680 4.7 0
LC620TJ " DSH-S 1505 56 220 6.8 120 8.2 = 15 1000 6.8 0
LC 620 TJ DSH 3005 18 1000 47 120 8.2 5.6 2.2 150 6.8 0
LC 630 TF DSH-S 1505 100 150 10 100 12.0 - - 560 5.6 0
LC 630 TF DSH 3005 27 680 22 100 10.0 12.0 4.7 1000 5.6 0
LC 640 TE DSH-S 1505 56 330 22 120 8.2 - = 560 4.7 0
LC 640 TE " DSH 3005 33 470 22 120 8.2 27.0 8.2 820 3.9 0
LC 820 TJ DSH 3005 68 330 10 120 8.2 - 39.0 680 3.9 0
LC 820 TJ DSH 4505 47 470 22 120 8.2 12.0 7.5 820 3.9 0
LC 830 TG DSH 3005 47 680 22 120 6.8 - - 470 3.3 0
LC 830 TG DSH 4505 68 330 10 120 6.8 | 18.0 15.0 680 3.3 0
LC 840 TF * DSH 4505 39 470 47 120 7.5 22.0 27.0 560 2.7 0
GC 157TB DSH-S 0705 68 100 120 8.2 - = 560 4.7 0
GC 197TB DSH-S 1505 68 100 120 8.2 - - 560 4.7 0
GC 197TB DSH 3005 68 100 120 8.2 - 5.6 1500 7.5 0
GC 2471B DSH 3005 68 100 120 8.2 - 27.0 680 7.5 0
GC 2471B DSH 4505 68 100 120 8.2 # 6.8 1200 7.5 0
Note: - Reler to the table of motor/speed regulator combinations given in chapter 1.-“Complete AXODYN®..." (page 3)

- Values given In k& (R) or nF (C), if not otherwise indicated

0

Empty spaces

4 jumper

4 mounting place not used
4 |ndication of values upon request

- By all means check whether the right components and all requisite components have been installed! Subject to change.

As delivered by ABB, the speed regulator is already adapted to suit the associated motor idenlified in this table, i.e. provided with
recommended basic components. For different speod regulator/motor combinations the components have to be changed (see table).
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6.3 Start-up instructions

6.3.1 General Important Instructions

These start-up instructions apply for AXODYN® speed regulators of series DSH..05 and DSH-S..05 used together with power
supply units of series DO... and brushless DC servo motors of series GC and LC.

Protect these units against inadmissible loading.
When touching or holding the unit, avoid bending of components and/or changing of the insulating distances.

Avoid touching of electronic components (static discharge may cause damage or dsstruction) and contacts. Observe the
relevant information labels.

Stan-up should be carried out observing the given sequence of operations. Signal voltages are to be measured using a
moving-coil instrument with a minimum internal resistance of 10 kilohms/V.

When working on live units, adhere to the applicable safety instructions (e.g. VBG 4). Check whether the VDE specifications
listed on the rear flap of this catalogue have been met.

6.3.2 Start-up Instructions

[C] General checks to be performed on the brushless DC servo motor equipped with permanent-magnet rotor
- Screwed connections
- Connections of motor and RLG plug (also refer to chapter 5.3.2 “Assignment of pins and terminals of ...”
- Readiness for operation: brake, locking device, gearing, oil, etc.

[C] Checks and adjustments to be performed on the de-energized unit, 8.g. mains fuses removed

- Check power supply unit of series DO and AXODYN® speed regulators of series DSH(-S)..05 for possible damage
suffered during transportation or assembly.

- Check whether the components of controller PCB SR 6606 (for DSH-S 0305) and of motor PCBs SZ 6604 B
(for DSH-S 0705/1505 and DSH 3005/4505) are in accordance with associated motor types; if necessary, modify
and supplement it (for the components of controller PCB SR 6606 or motor PCB SZ 6604 B see chapters 6.1 and 6.2).
Replug motor PCB for units DSH-S 0705/1505 and DSH 3005/4505 and fasten it by using a knurled-head screw
(this check also serves for assuring that the motor PCB has been mounted properly).

- As delivered by ABB, each speed regulalor of series DSH(-S) is already provided with recommended basic
components to match a specific motor (see relevant tables). For different speed regulator/motor combinations the
equipment has to be changed!

- Check power terminals, electronics supply system, contactor control circuit, etc. by referring to the connection
example (ref. 1o chapter 5.1) as well as to the information on the assignment of pins and terminals (ref. to chapter 5.2)
given for series DO/DSH(-S) units (also refer to tables 5.1.1 and 5.1.2 "Recommended conductor cross sections”).

Important: Observe earthing instructions for terminal B1:4 of series DO unit! Connect the motor's earth conductor
(refer 1o the table “Assignments of pins and terminals of motor ...") to the common earth. Provide the
by-pass contactor connected to three resistors required in the case of transformer ratings above 7 kVA
or direct connection to a 220 V/3ph supply systern.

- Check connections of the shielded RLG line, of the conlrol leads, elc. at terminal strip X1, refer to "Arrangement
and functions of terminals” in chapter 5.2.

Important:  The functions assigned to the terminals of terminal strip X1 are in some cases different for units
DSH-S 0305, DSH-S 0705/1505 and 3005/4505 (refer to chapters 5.2.1 and 5.2.2).

- For presetling a reference during start-up, connect a potentiometer (appr. 10 kilohms) with polentiometer wiper to
X1:24 (n,,.) of DSH(-S) unit as well as to B2:2 (+15 V) and B2:4 (-15 V) of series DO unit, and implement connection
between X1:23 and X1:25. In this case, disconnect references preset by a superordinated control system (CNGC, NC).

Note: Check positions of plugs ST2, ST3 and ST4 (only for units DSH-S 0705/1505 and 3005/4505); refer to the sche-
matic diagrams of speed controller and the description of the components (functions) in chapters 6.1 and 6.2.

- External electronics contacts are required for:
DSH-S 0305:

X1 Torque release with the contact between X1:1 and X1:3 closed
X1:2 Release of speed relerences n, and n, with the contact between X1:2 and X1:3 closed

DSH-S 0705/1505, DSH 3005/4505:
X1:1 and X1:2  Release of direction of rotation (refer to 5.2.2 b)
X1:16 Torque release with the contact between X1:16 and X1:18 closed
- Provide potentiometer/fixed-value resistor for the requisite current reduction or an analog voltage for current reduction
determined by the motor used or the plant requirements, refer to chapters 5.2.2 a/b and 6.3.3.

Important: Integrate relay contact outputs RD for “Collective fault signalling” into the monitoring loop!

JB0
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Functional checks and optimization’

Important: By all means plug in plug ST3 for start-up. Do not perform any modifications on the equipment when the
unit Is energized.

Provide switches for switching OFF or initiating EMERGENCY STOP!

Check readiness for operation of the electronics supply u
- Only connsct electronics supply with separate feeder

7-ssgment display:  Code 0 2 electronics supply connected; RLG plugs plugged onto motor and speed regulator.
For other codes displayed refer to 6.4.1

LED display: X/Y/Z rotor position indicating signals (depending on rotor position) @
Fan: For units DSH-S 1505 and DSH 3005 internal 24 V fans are used

Check readiness for operation of the powsr supply

- For torque release open external contact between terminals: X1:1 and X1:3 (DSH-S 0305)
X1:16 and X1:18(DSH-S 0705/1505 a. DSH 3005/4505)

- For speed reference release open external contaclts between terminals: X1:2 and X1:3 (DSH-S 0305)
X1:1/X1:2 and X1:3  (DSH-S 0705/1505
and DSH 3005/4505)
X11n=0 0O Limit switch function
X12n=0 @ for release of direction
of rotation (refer to
5.2.2b)
- Set external reference potentiometer to centre position (n , = 0) L
- Switch on power section supply system (energize line contactor) ’
- Following this, the DC link voltage is built up and the internal relay contacts RD (2 no collective fault signals) of the
series DSH(-S) units pick up
7-segment LED display: Code 1 = power and electronics sections' supply voltage available
- Close external contact for torque release, which starts operation of the output stage
Short-time rotation of motor and offset voltage balancing
- Close external contacts for speed reference presetting
- If a small speed reference is preset, the motor starts rotating
Important: Observe distances to be travelled by the axes!
Note: If a positive reference is preset at differential amplifier input n,,, or n, . the motor rotates in clockwise
direction - with view to the drive shaift extension. For reversing the direction of rotation, the speed
reference polarities have to be exchanged; the motor's sequence of phases U/V/W must not be changed!
- Open external contacts for speed reference release and M = 0, and pull off plug ST3, i.e. open bridge
- Bridge reference inputs n  and n, . with the voltage supply disconnected
I
- Reconnect voltage supply and close contacts forn=0and M = 0 ‘
- Adjust zero speed of motor by using potentiometer R5 (DSH-S 0305) or R3 (DSH-S 0705/1505 and DSH 3005/4505)
(offset vollage balancing)
- Open bridges installed for reference inputs n,  and n,
Speed balancing
- Connect voltmeter to the reference potentiometer and preset a reference of 0 V.
- Close external contact for n = 0 and increase reference to 10 V.2 n,
- Adjust motor speed to the desired value (e.g. speed n,) by using one of the potentiometers R3/R4 or R106/R110.
Check speed on the motor!
- Switch drive off
Sequence of signals when motor shatt is turning in clockwise direction: X=XY =Y =YZ—=Z7Z—=7ZX - Xelc:
Sequence of signals when motor shalft is turning in anti-clockwise direction: Z —2ZY — Y =YX — X — XZ — Z elc.
Any deviations in the signal sequence indicate an electronics fault or a defect of the rotor measuring device. !‘
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@® Speed controller optimization
- For speed controller optimization preset the reference voltage corresponding to n, as jump function, with the tacho
vollage being observed via an oscilloscope triggered by a relerence signal applied to the reference input.

- For components required for speed controller optimization refer to “Description of the most essential components of
speed regulator(s) ...” in chapters 6.1 and 6.2.

- Optimization sequence:

a) Adjust proportional gain (R13 or R101) - with the capacitor (I component) bridged - by means of an R decads;
observe position of potentiometer R12 and R108!

b) Adjust integral-action component (C37 or C101) by means of a C decade; for operation with a higher-level control
system the | component can be dispensed with (solder in jumper)

c) Adjust derivative-action component, if slight speed overshooting is not permissible and cannot be suppressed
through the Pl action (R10, C17 or R102, C102)

For any questions concerning speed controller optimization please contact our Sales Offices.
RC decade type GG 0101 can be ordered from ABB.

6.3.3 External current reduction

The dyn. high current |, adjusted on the speed regulator series DSH(-S) (as delivered by ABB) in accordance with chapter 3.1
“Technical data” corresponds with a proportional DC voltage U <+10 V at output |, (X1:19). For external high current
@ reduction 1, , in dependence on the selected drive and the plant requirements, two allernative methods are possible:

a) Analog current reduction

Through applicalion of a positive DC voltage U,_, < +10 V al terminals X1:15to X1:18 (0 V) the dyn. high current can be
reduced to the desired value |, in accordance with the characteristic (a) given below.

b) Current reduction by means of a resistor or potentiometer

Installation of an external resistor or potentiometer between terminals X1:16 to X1:18 (only for unit DSH-S 0305) also

causes the dyn. high current to be reduced from |, to the desired value |, , - in accordance with the characteristic (b)
given below.

For units DSH-S 0705/1505 and DSH 3005/4505 the reduction of |, is carried out by soldering in a resistor at mounting
place R113 of motor PCB type SZ 6604B in accordance with the characleristic (b) given below.
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6.4.2 Monitoring and indicatlon of status and fault signals - power supply units of series DO

The power supply units of series DO comprise - among other functions - the supply systems of electronics seclion (15 V,
+24 V) and power section (310 V DC) for all axes connected as well as their monitoring logic.

«( Any fault in the power supply unit of series DO will cause interlocking of all axes connected and “Collective fault signal” output
by relay contact (RD) on the connected series DSH(-S) units.

The following functions are monitored, with the correct status or any fault being indicated by LEDs and through relay contact

output:
LED display Function Consequences Output of
(on series collsctive fault
DO unit) signal RD on
series
DSH(-S)..05
unit (X1:28/29)
@
H1  red Electronics voltage too low (< +15 V) Upon violation of the voltage limit values, the X
fault signals storage is set
H2 red DC link voltage } <260V @ Upon violation of the voltage limit values, the X
(output) >3900V @ fault signals storage is set
Q Note: For applications for which undervoltage
monitoring is not required or not
permilted, diode G21 (V21) has to be
removed from the solder points on the
unit’s front board SA 6604.
H2 red Overtemperature Collective fault signal output via relay RD to X
Ballast device the speed regulators upon opening of the
Additional braking device thermal contact, which monitors the ballast
resistors installed on the series DO/DZ units
Note: Faults can only be acknowledged/
resel alter the thermal contact has
closed!
H3 red Ballast circuit active —

® Fault acknowledgementresetting through actuation of pushbutton S1 (series DO unit) or via an external electronics contact (momentary-
contact switch) installed botween B2:1 and B2:3 (see functions of terminals of series DO power supply unit)

\ @ Over- and undervoltage monitoring is active when plug ST3 (on series DO unit) is plugged in; no undervoltage monitoring takes place when
] plug ST3 (on series DO unit) is removed

@ Plug ST1 (on series DO unit) in position 1-2: continuous operation of ballast device (LED H3 lights permanently; risk of overloading')
in position 2-3: pulse operation of ballast device
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