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We reserve the right to make technical changes.

The content of our documentation was compiled with the greatest care and attention,
and based on the latest information available to us.

We should nevertheless point out that this document cannot always be updated in line
with ongoing technical developments in our products.

Information and specifications may be subject to change at any time. For information on
the latest version please refer to www.It-i.com.

ATTENTION: The device CDE34.010,W,S is currently still a prototype. All
technical data related to this device are therefore preliminary!

CDE/CDB3000 Operation Manual

, NOTE: The German version is the original of this Operation Manual.

0

ID no.: 1001.20B.8-01 e Date: 04/2012

Applicable as from software version CDE V3.1 and CDB V3.0.

Sizes (BG)
BG1

CDE/B 32.003,C
CDE/B 32.004,C

CDE/B 34.044.W / 34.044,L
CDE/B 34.058.W /34.058,L
CDE/B 34.070.W /34.070,L

CDB 32.008,C

CDE/B 32.008,W
CDE/B 34.003,C
CDE/B 34.004,W
CDE/B 34.006,W

CDE/B 34.088.W /34.088,L
CDE/B 34.108.W / 34.108,L

CDE/B 34.008, W
CDE/B 34.010,W
CDE 34.010,W,S

CDE/B 34.014, W CDE/B 34.024,W
CDE/B 34.017,W CDE/B 34.032,W

CDE/B 34.140.W / 34.140,L
CDE/B 34.168.W /34.168,L
CDE/B 34.208,L
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Introduction Date of manufacture
Step Action Comment On the rating plates of the CDE/CDB drive units you will find the serial number, from

This Operation Manual will Quick-start guide which you can identify the date of manufacture based on the following key.
enable you to install and . . y ) ‘ ; y ’

start using the CDE3000 and
CDB3000 positioning control-
lers quickly and easily.

Simply follow the step-by-step
charts set out in sections 2,

3 and 4. Experience ,plug’n
play” with the CDE3000 and

CDB3000. -
- C€ SN.: 092600179
How to use this manual .
L Serial no.
- lendar week
Contents > Calendar wee
L———— Year
1 Safety 1 > . .
Documentation overview
2 Mechanical installation 2> Document Order designation Purpose
. . CDE/CDB3000 1001.22B.x-xx Adaptation of the drive system
3 Electrical Installation 3 Application Manual to the application
CANopen 1005.26B.x-xx Project planning and function
4 Commissioning 4 > Communications Manual description
PROFIBUS-DP 0916.20B.x-xx Project planning and function
. . . Communications Manual description
5 Diagnosis/Troubleshooting 5

Appendix: Technical data, ambient conditions, A
project planning notes, UL approbation
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Pictograms

AN
il
B

Attention! Misoperation may damage the drive or cause it to
malfunction.

Danger from electrical tension! Improper conduct may endanger
human life.

Danger from rotating parts! Drive may start up automatically.

Note: Useful information

CDE/CDB3000 Operation Manual




1 Safety

1.1 For your safety

The instructions set out below should be read through prior to initial commissioning in
order to prevent injury and/or damage to property.
The safety regulations must be strictly observed at any time.
Read the Operation Manual first!
* Follow the safety instructions!

¢ Refer to the user information!

Electric drives are dangerous:

e Electrical voltage 230 V/460 V:
Dangerously high voltage may still be present 10 minutes after the
power is cut. You should therefore always check that no power is
being applied!

* Rotating parts
e Hot surfaces

Protection against magnetic and/or electromagnetic fields
A during installation and operation.

¢ Persons fitted with heart pacemakers, metallic implants and hear-
ing aids etc. must not be allowed access to the following areas:

— Areas where drive systems are installed, repaired and operated.

— Areas where motors are installed, repaired and operated. Motors
with permanent magnets pose a particular hazard.

LTi

DANGER: If it is necessary to access such areas, suitability to do so must
be determined beforehand by a doctor.

Your qualification:

¢ |In order to prevent personal injury or damage to property, only
personnel with electrical engineering qualifications may work on
the device.

¢ The said qualified personnel must be familiar with the contents of
the Operation Manual (cf. IEC364, DIN VDEO100).

e Awareness of national accident prevention regulations
(e.g. BGV A3 in Germany).

During installation observe the following instructions:

d e Always comply with the connection conditions and technical speci-
fications.

e Comply with the standards for electrical installations, such as re-
garding cable cross-section, PE conductor and ground connections.

¢ Do not touch electronic components and contacts (electrostatic
discharge may destroy components).

CDE/CDB3000 Operation Manual 5
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Pictograms used

The safety instructions detail the following hazard classes. The hazard class defines the
risk posed by failing to comply with the safety notice.

Hazard class to

Warning symbols

General explanation

ANSI Z 535
ATTENTION! Mmisoperation may Serious injury or dam-
damage the drive or cause it to mal- age to property may
function. occur.
DANGER FROM ELECTRICAL Death or serious injury
TENSION! will occur.
Improper conduct may endanger hu-
man life.

ﬁ DANGER FROM ROTATING Death or serious injury
PARTS! will occur.
Drive may start up automatically.

1.2 Intended use

Drive controllers are components that are intended for installation in stationary electrical
systems or machines.

The drive controllers may not be commissioned (i.e. it may not be put to their intended
use) until it has been established that the machine complies with the provisions of
EC Directive 2006/42/EEC (Machinery Directive); EN 60204 is to be observed.

Commissioning (i.e. putting the device to its intended use) is only permitted in compli-
ance with the EMC Directive (2004/108/EEC).

c € The CDE/CDB3000 conforms to the Low Voltage Directive 2006/95/EC.
The harmonized standards of the EN 61800-5-1 series in conjunction with EN 60439-1/

VDE 0660 part 500 and EN 60146/ VDE 0558 are to be applied with regard to the drive
controllers.

CDE/CDB3000 Operation Manual 6

If the drive controller is used for special applications (e.g. in areas subject to explosion
hazard), the required standards and regulations (e.g. EN 50014, “General provisions”
and EN 50018 “Pressurized enclosure”) must always be observed.

Repairs may only be carried out by authorized repair workshops. Unauthorized opening
and incorrect intervention could lead to death, physical injury or material damage. The
warranty provided by LTi DRIVES would thereby be rendered void.

’ NOTE: Deployment of the drive controllers in non-stationary equipment is
- | classed as operation in non-standard ambient conditions, and is permissible
only by special agreement.

1.3 Responsibility

Electronic devices are fundamentally not fail-safe. The company setting up and/or oper-
ating the machine or system is itself responsible for ensuring that the drive is rendered
safe if the device fails.

EN 60204-1/DIN VDE 0113 “Safety of machines”, in the section on “Electrical equipment
of machines”, stipulates safety requirements for electrical controls. They are intended to
protect personnel and machinery, and to maintain the function capability of the machine
or system concerned, and must be observed.

The function of an emergency off system does not necessarily have to cut the power
supply to the drive. To protect against danger, it may be more beneficial to maintain
individual drives in operation or to initiate specific safety sequences. Execution of the
emergency off measure is assessed by means of a risk analysis of the machine or system,
including the electrical equipment to EN ISO 14121 (formerly DIN EN 1050), and is
determined with selection of the circuit category in accordance with EN ISO 13849-1
(formerly DIN EN 954-1) “Safety of machines - Safety-related parts of controls”.



2 Mechanical installation

2.1 Notes for operation

Please strictly avoid ...
¢ penetration of damp into the device,
e aggressive or conductive substances in the immediate vicinity,
e drill chippings, screws or foreign bodies dropping into the device,
e covering over ventilation openings,

* operation of the device in non-stationary equipment,
because it may otherwise be damaged..

2.2

Step

Wall mounting

Action

Mark out the position of the
tapped holes on the backing
plate.

Cut a tap for each fixing screw
in the backing plate

Comment

Dimensional drawings/hole
spacing see Table 2.1.

The tapping area will provide

you with good, full-area
contact.

Mount the positioning inverter
VERTICALLY on the back-
ing plate.

Pay attention to the mounting
clearances!

The contact surface must be
metallically bright.

Mount the other components,
such as the mains filter,line
reactor etc., on the backing
plate.

The cable between the mains
filter and the inverter must not
be longer than max. 30 cm.

Continue with the electrical
installation in chapter 3.
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Figure 2.1 Mounting clearances (see Table 2.1)
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B 2D
BG3 s A _1 —
CDE/CDB3 ...Wx.x BG12 BG22 BG2 2D I A /|, —@o éﬁ-g
BG3S — )
) 865 l D
Weight [kg] 1.6 2.3 3.5 4.4 6.5 7.2 13 28 32
BG7
B (width) 70 120 170 190 280 280 867
K| K|
. C| : k| ¢ H

H (height) (COE/ | 2200193 | 2457218 | 247247 300 348 | 540 540 " “u

CDB) K ¢ H

T (depth) 120 145 220 218 230 267.5 321 0

A 50 40 80 ‘ 130 150 200 200 L :

C (CDE/CDB) 230/205 \ 255/230 | 260 \ 320 365 | 581 581 RAAAS : e mm

DO 248 256 | 95 | @95 ' ‘

|4 il Z ” LI/ 7/ IS 2
Screws 4 x M4 4xM5 | 4xM9 | 4xM9 fIITT] AL "H"
E  seeFigure 2.1 o | 09 | 0 10 10 W
L
E1 see Figure 2.1 35/50" 35/50" INERRRRNT,
RN T
F seeFigure 2.1 100% 1003 T §§ i
G see Figure 2.1 > 300 > 500 B $§§ R
Shield "
J (CDE/CDB) 18/45 45 55 speci- - (&L [
fied

K 215 | 240 | 270 330 382 600

1) 50 mm clearance between the controllers to enable replacement of the side option module (without dismantling the drive Figure 2.2 Dimensional drawings for wall mounting
controller).

2) Corresponds to cold plate version, see Table 2.2.
3) Additionally allow enough space at the bottom for the bend radii of the connecting cables.
4) End-to-end mounting of CDB32.008, Cx.x not permitted. Please use CDB32.008, Wx.x.

Table 2.1 Dimensional drawings for wall mounting (dimensions in mm)



2.3

Cold plate

Backing plate (unvarnished
steel) min. cooling area?

Positioning controller

2.4

Push-through heat sink

Step

Action

Mark out the positions of the
tapped holes and the break-
through on the backing plate.

Cut a tap for each fixing screw
in the backing plate..

Comments

Dimensional drawings/hole
spacing see Table 2.4.

The tapping area will provide
you with good, full-area
contact.

0.375kwW CDE/CDB32.003, C 0.05 None
°e! 0.75 kW CDE/CDB32.004, C 0.05 650x100 mm = 0.065 m?
1.5 kW CDE/CDB32.008, C 0.05 650x460 mm = 0.3 m?
P62 0.75 kW CDE/CDB34.003, C 0.05 None

1) Thermal resistance between active cooling area and cooler

2) When mounting end-to-end with no backing plate, use an external heat sink HS3x.xxx or the wallmounted variant.

Table 2.2

LTi

Required cooling with cold plate

NOTE THE FOLLOWING POINTS:

e Air must be able to flow unhindered through the device.

e For mounting in switch cabinets with convection (= heat loss is discharged
to the outside via the cabinet walls), always fit an internal air circulation
fan.

¢ The backing plate must be well grounded.

¢ To attain the best result for effective EMC installation use a chromated or
galvanized backing plate. If backing plates are varnished, remove the coat-
ing from the contact area.

¢ Size 1 positioning controllers (CDE/CDB32.003 and CDE/CDB32.004) must
be mounted on chromated/galvanized switch cabinet backing plates with
0.065 m2 cooling area per positioning controller.

¢ When mounting without additional cooling area (cold plate variant), use
heat sink types matching series HS3X.xxx.

e Further information on environmental conditions can be found in appen-
dix A3.

Mount the positioning control-
ler vertically on the backing
plate. Tighten all screws to the
same tightness.

Observe the mounting clear-
ances! The mounting seal must
contact flush on the surface.

Mount the additional com-
ponents, such as the mains
filter, line reactor, etc., on the
backing plate.

Mains filter-drive controller
connecting cable max. 30 cm

Continue with the electrical
installation in section 3.

’ NOTE THE FOLLOWING POINTS:

e Distribution of power loss:

BG3 BG4 BG5 BG6
Outside (3) 70 % 75 % 80 % 80 %
Power loss
Inside (4) 30 % 25 % 20 % 20 %
Heat sink side (3) P54 P54 P54 P54
Protection
Machine side (4) IP20 IP20 IP20 IP20

CDE/CDB3000 Operation Manual ©




¢ The all-round mounting collar must be fitted with a seal. The seal must fit
flush on the surface and must not be damaged:

1. Seal

2. Tapped hole for effective
EMC contact

3. Outside
4. Inside

e The backing plate must be well grounded.

¢ To attain the best result for effective EMC installation use a chromated or
galvanized backing plate. If backing plates are varnished, the coating must
be removed in the area of the contact surface!

t A (4 IIIIIIIIIID,
F| CM-xxxx G N
A 5 5 \n E1
B B} . I Tatsssana e
® ® ®
0 I I
m | o B
LE|
. |E o} N0l d L lesssasssansn
A =
F
Z 7] LY

Figure 2.3 Mounting clearances (see Table 2.4)

Dimensions of

CDE/CDB3000 Operation Manual
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BG3 BG4 BG5 BG6
breakthrough
B (width) 75 125 175 200
H (height) 305 305 305 355
H H H H
B B B

Table 2.3 Breakthrough for push-through heat sink (dimensions in mm)




CDE/CDB3...,.Dx.x BG3 BG4 BG5 BG6

Weight [kg] 46 6.7 7.4 15

B /B1 (width) 70/ 110 120/ 160 170/ 210 190/ 250

H (height) 300 345

T (depth) 138 161/T1=85

A 90 140 190 236

Al - 80 100 78

C 320 398

cl 200 *)

D@ @4.8 @4.8 @4.8 @75

Screws 8 x M4 10 x M4 10 x M4 14 x M7

E2) 10 10

E1 (with module)2) 40

F2) 100"

G2) > 300

J 45 55 Shi,el,d
specified

K 340 405

*) C1=7 / C2=104.75/ C3=202.5/ C4=300.25

2) Dimensions E to G see Figure 2.3

1) Additionally allow enough space at the bottom for the bend radii of the connecting cables.

Table 2.4

Dimensional drawings: push-through heat sink (dimensions in mm)

, NOTE: For more information on the ambient conditions see appendix A.3.
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Figure 2.4 Dimensional drawings: push-through heat sink (dimensions in mm)
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2.5 Liquid cooling 7

g NS S S S A B
H K
N Action Comments |
s G B IO o L
Mark out the position of the Dimensional drawings/hole ©090] == 0000 B
tapped holes on the backing spacing see Table 2.1. [@J @
plate. The tapping area will provide IEE
Cut a tap for each fixing screw you with good, full-area o E}
in the backing plate. contact. B
Mount the positioning control- Pay attention to the mounting
ler vertically on the backing clearances! .
plate. The contact surface must be ..
metallically bright. CXTTYIIT 6006000
I n
Connect the supply for the For details see L / t
liquid cooler. CDX.X4.XXX,L Specification
(ID no.: 181-00945 e 07/2008) 4 7 7] W77
Figure 2.5 Mounting clearances for drive units with liquid cooling

Mount the other components, The cable between the mains
such as the mains filter, line filter and the inverter must not
reactor eetc., on the backing be longer than max. 30 cm. CDE/B...LX.X BG6 BG7 BG7a
plate. H [mm] 50 50 50
Continue with the electrical [ Imm] 10 10 10
installation in chapter 3. J [mm] 40 40 40

K [mm] 200 240 450

L [mm] 200 200 200

Table 2.5 Mounting clearances for drive units with liquid cooling



CDE/CDBS...,Lx.x BG6 BG7 BG7a
Weight 15 kg 28kg 32 kg
Dimensions BG6 [mm] BG7 [mm] BG7a [mm]
B (width) 190 280 280
H (height) 394,75 600 600
T (depth) 190 201 281
Al 148 200 200
A2 148 200 200
C 377.25 581 581
D1o 270 29.5 29.5
D2 o 215 215 215
E1 61.75 66.5 66.5
(=1l 130 175 175
F2 70 70 70
G 73.5 73.5 73.5
S 3/8" 3/8" 3/8"

Table 2.6 Dimensional drawings: liquid cooling (dimensions in mm)

BR

Arn sr—naEn

B
Ay y— 0Dy
= —
I
BG6 "
H
o o fﬂE'
600006009 £
|
L447M AAAJ
R 0s
Toor T

BR

Figure 2.6 Dimensional drawings: liquid cooling
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Connection diagram - CDE3000 (BG1 ... BG5)

3  Electrical installation

37
COM1 / COM2 [7—+—= >—Rs2%2 X4 I CDE3000 Motor brake
‘. :::: X9 ] actuation 2 A +
) = 0SD03 = S
- ST M GoNDfFF=my>—
N 7 E|12m 2@5
: 1 ——— ¢ =—HCAN HIGH X5
3.1 Overview of connections - CDE TS T o Hen X -
. 3| CAN GND ;::f SSI encoder
CAN Master o 9| can 24y B3
' NOTE: Installation must only be carried out by qualified electricians who have =] AN syne L
. . . : . 3
-, | undergone instruction in the necessary accident prevention measures. < ?22 Syne H
!
X6y !
optional oeX
H H A - 1 13 X2 o+
No. Page Designation Function 24V DC power J}-¢ =—=] DGND 0-
supply for confial 'l>|| i ,__Zj+24v
H1, H2, H3 page 61 LEDs Device status display section 14 =T
S
st page 46 DIP switch Setting the CAN address Control 3 S .
page 25 mains ) Mains, motor, DC feed (L+/L-) Analog setpoinf T ¢ 2 ISA00+
X1 BG1-5 Power connection > o T = !SA00-
page 34 motor Braking resistor L+/RB —-—SA0T+ X1 u
Analog setpo2nf [l 61501 vV
@ 206 22 Protective conductor 1249 againet -— - W
pag connection _I/0 GND - : : c 12 ENPO Je-_
STO with relay output o T =6 1SD00
—— —
X2 page 27 Control connection 8 digital inputs, 2 analog input, 10 bit ¢ 17 ISDOt
3 digital outputs, 1 relay q ] 1SDo2
’ o —ﬂISDOS Braking resistor |,
Motor temperature monitorin A el ()& A0k '—/,__._H_( -% 1904 e
x31 age 34 (when usinp encoder interfaceg L2 R0 A G0 0 L ] ] 21 19005 )
s X7) 2 84-130 or Klixon thermostatic circuit- e s [ : : < =={1SD06 LS Sgmegion
breaker Standstill I fz |SDSH L- }—e= >——o
For PC with DriveManager 3.x or key- Feedback - RSH l-phase systenm
il =L e
X4 page 45 RS232 port pad KP300 (previously KP200-X1) Safe Standst — - e S Nf—= > :
c 2 =1 Rely $",1 JL_1 - S f
) Access to integrated CAN interface Rely Ll m24]_/0spos ~ ==
X5 page 45 CAN interface CiA 402 Tl >
- - — Digital0 - OSD00 © 9] or 3-phase system
X6 page 32 Resolver connection With temperature monitoring Digital! |—a—t—¢ =—&{0sD01 o § L3 f—w= >—= -E———}oL3
T TR Digitafewe—Il ¢ m—20sD02 = L2 |—e= > FN H-mm-——F=-512
- creace I 1 S e e —
X7 page 32 TTL/SSI encoder interface SS| absolute value encoder, 1/0 G  |—p—C =—oyDGND E L 'TI“ "T-- K1 o@
optionally: Sin/Cos encoder = s03mp| '® '®
X1
X8 age 17 Option slot Expansion slot e.g. for option module ’@
pag P PROFIBUS-DP (CM-DPV1)
X9 page 25 Brake driver 2A Figure 3.1 Connection diagram - CDE3000 (BG1... BG5)
1) The PTC may only be connected to one of the two termination options X3 or X6.

Table 3.1 Key to connection diagram - CDE3000 BGT1 - 5

s
LTI CDE/CDB3000 Operation Manual 15
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Connection diagram - CDE3000 (BGS6, 7, 7a)

| S d
i 24V 48V D%

ST

SinCos H\pen‘aceé

TTL or

1==¢- L3 PE L1 L2 U

imaxw} )SSI Encoder
P—C=—

Resolver

7
——}—J‘f'rfﬂ 9- Motor temp
i_},,\d‘,,,, 9+ monitoring, optional

CDE3000 > 22 kw o

9 CANopen
—G Master/Slave

Y COM1/COM2

316 6 Y S S
51 1 5 5 6 S

RSH
«ENPO

0SD02,

0sDo1

0SD00
="
ISA1
-

ISA1+

1SAQ
ISAO+
+24V

DGND,
R

2

2_4£ Relay

120 Demand Safe Standstill
gl—)—
120 g
T
e
11 Gy
=

Digital inputs

Feedback signal
[ Safe Standstil

Oy 4 } enpo

-
Digital 2 } Digital outputs

©

Digital 1
Digital 0

Analog

setalue2 Analog inputs

Analog

setaluet Brake control

2 A with

DGND ext power

0OSDO!

||E] X9 GNDY

;) m Brake + supply
2__] Bake

[©]S1

Motor temp

CAN address :
monitoring,

9- optional

Figure 3.2 Connection diagram - CDE3000 (BG6, 7, 7a)
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’ NOTE: Installation must only be carried out by qualified electricians who have
-, | undergone instruction in the necessary accident prevention measures.

\[o} Page Designation Function
H1, H2, H3 page 61 LEDs Device status display
S1 Page 46 DIP switch Setting the CAN address
X1 BG6-7 page 25 Mains connection Mains
. Motor, DC feed (ZK+/ZK-)
X21 | BG6-7 page 34 Power connection Braking resistor RB+/RB-
@ age 22 Protective conductor
pag connection
STO with relay output
X2 page 27 Control connection 8 digital inputs, 2 analog input, 10 bit
3 digital outputs, 1 relay
Motor temperature monitoring | PTC, following DIN 44082
x3" page 34 (when using encoder interface Linear temperature encoder KTY 84-130
X7) or Klixon thermostatic circuit-breaker
For PC with DriveManager 3.x or keypad
x4 pageds | RSZ3Z port KP300 (previously KP200-XL)
) Access to integrated CAN interface
X5 page 45 CAN interface CiA 402
X6 Seite 32 Resolver connection With temperature monitoring
TTL encoder
X7 page 32 TTL/SSI encoder interface SSI absolute value encoder,
optionally: Sin/Cos encoder
. Expansion slot e.g. for option module
= g 17| Qrgien s PROFIBUS-DP (CM-DPV1)
X9 page 25 Brake driver 2A
External controller voltage 24V -25 % bis 48 V +10 % DC
X18 .
supply (required as from U, < 200 V)
X19 X20 - - No function

1) The PTC may only be connected to one of the two termination options X3 or X6.

Table 3.2 Key to connection diagram - CDE3000 (BG6, 7, 7a)
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Figure 3.3 Layout of CDE3000 (BG1 to BG5)
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3.2 Overview of connections - CDB

Connection diagram - CDB3000 (BG1 ... BG5)

COM1/COM2

CAN-Master

]120!2
02
z CAN_HIGH

CAN_LOW
CAN_GND
CAN_+24V

CDB3000

]S3

TTL

or
SSI encoder

optional
bl

24V DC power
supply for control
section

i 14]

HDEE

GND

X2

NI
i

Control

+10,5V
ISA00
ISAO1
AGND
OSA0

normally closed

elay
/l Changeover

| contact

Digital0
Digital1
1/0 GND

OSD(
normally open
ENPO
1SD00
ISDO1
1SD02
1SD03

0OSDo0
0OSDO1
GND

X3

[212]

BG 1-5

X1

e
]
IS
S
=
S
S
S
I
S
k]
IS
[
=
[
k]
S
k]
S
=
[

>
o

RB

Braking resistor

DC connection

— >

Figure 3.5 Connection diagram - CDB3000 (BG1 ...BG5)
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’ NOTE: Installation must only be carried out by qualified electricians who have
-, | undergone instruction in the necessary accident prevention measures.

\[o} Page Designation Function
H1, H2, H3 page 61 LEDs Device status display
S3 page 46 DIP switch Setting the CAN address
. page 25 mains . Mains, motor, DC feed (L+/L-)
X BGI1-5 page 42 motor Power connection Braking resistor L+/RB

Protective conductor

@ [PEER S connection
5 digital inputs, 2 analog inputs, STO
X2 page 36 Control connection function only in CDB3000 version SH
2 digital outputs, 1 relay, 1 analog output
Motor temperature moni- PTC, following DIN 44082
X3 page 43 toring (when using encoder | Linear temperature encoder KTY 84-130
interface X7)) or Klixon thermostatic circuit-breaker
For PC with DriveManager 3.x or keypad
x4 page 45 RS232 port KP300 (previously KP200-XL)
) Access to integrated CAN interface
X5 page 45 CAN interface Cia 402
. TTL encoder
X7 page 40 TTL/SSI encoder interface SS) absolute encoder
. Expansion slot e.g. for option module
%8 . Option slot Profibus-DP (UM-DPV1)
Table 3.3 Key to connection diagram - CDB3000 (BGT - 5)




Connection diagram - CDB3000 (BGS6, 7, 7a)

| 1
i 24V .48V Dci

© ®

® : -
L 30— '“‘"‘._ _(_53 PE L1 L2 L max 10 TTL or
[ ] G b SSI encoder

RP== G
K1 b=

CAN adress

9 | CANopen
G Master/Slav

-
L2o—==-"T— FN .-
-

COM1/COM2

Relay output

—— - - -
1—6-} } Digital outputs
1—5-}

CDB3000 > 22 kW o }

Digital inputs
1 = g p

X21

ZK.
-_——
e RB+| RE RBWV U ZK ZK+ PE
—_—
RB-
=]

Brake Brake resistance

v} Analog inputs

10,5Vilax 10 MA

Figure 3.6  Connection diagram - CDB3000 (BG6, 7, 7a)

' NOTE: Installation must only be carried out by qualified electricians who have
-, | undergone instruction in the necessary accident prevention measures.

(\[o} Page Designation Function
H1, H2, H3 page 61 LEDs Device status display
S3 page 46 DIP switch Setting the CAN address
X1 BG6-7 page 25 Mains connection Mains
) Motor, DC feed (ZK+/ZK-)
X21 | BG6-7 page 42 Power connection Braking resistor RB+/RB-
@ a0e 22 Protective conductor
pag connection
5 digital inputs, 2 analog inputs, STO
X2 page 36 Control connection function only in CDB3000 version SH
2 digital outputs, 1 relay, 1 analog output
Motor temperature monitoring | PTC, following DIN 44082
X3 page 43 (when using encoder interface Linear temperature encoder KTY 84-130
X7) or Klixon thermostatic circuit-breaker
For PC with DriveManager 3.x or keypad
x4 page 45 R5232 port KP300 (previously KP200-XL)
) Access to integrated CAN interface
X5 page 45 CAN interface CiA 402
. TTL encoder
X7 page 40 TTL/SSI encoder interface SS1 absolute encoder
. Expansion slot e.g. for option module
X8 Option slot Profibus-DP (UM-DPV1)
External controller voltage 24V -25 % bis 48 V +10 % DC
X18 - .
supply (required as from U, < 200 V)
X19 X20 - - No function

Table 3.4 Key to connection diagram - CDB3000 (BG6, 7, 7a)
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33 Effective EMC installation - CDE/CDB

Positioning inverters are components intended for installation in industrially and com-
mercial plant and machinery.

Commissioning (i.e. putting the device to its intended use) is only permitted in compli-
ance with the EMC Directive (2004/108/EC).

Verification of conformance to the safety targets laid down in the EMC Directive must
be provided by the company installing/operating a machine and/or system.

ATTENTION: If the installation instructions set out in this Operation Manual
are followed, and the appropriate RFI filters are used, conformance to the
stipulated EMC safety targets is normally achieved.

Assignment of drive controller with internal mains filter

All CDE/CDB drive controllers have a sheet steel housing with an aluminium/zinc finish to
enhance interference immunity to IEC61800-3, environments 1 and 2.

The drive controllers 0.37 kW to 7.5 kW and 22 kW to 37 kW are fitted with integral
mains filters. Based on the measurement method stipulated by the standard, the drive
controllers conform to the EMC product standard EN 61800-3 for the “first environ-
ment” (residential) and “second environment” (industrial).

— Public low-voltage network (first environment), residential: up to 10 metres
motor cable length; for detailed data see appendix A.5.

ATTENTION: This is a restricted availability product in accordance with

IEC 61800-3. This product may cause radio interference in domestic environ-
ments; in such cases the operator may need to take appropriate countermea-
sures.

— Industrial low-voltage network (second environment), industrial: up to 25 metres
motor cable length; for detailed data see appendix A.5.

Assignment of drive controller with external mains filter

For all drive controllers an external radio frequency interference (RFI) suppression filter
(EMCxxXx) is available. With this mains filter the drive controllers conform to the EMC
product standard EN 61800-3 for the “first environment” (residential) and “second
environment” (industrial).

LTi

— Public low-voltage network (first environment), residential: up to 100 metres
motor cable length.

ATTENTION: This is a restricted availability product in accordance with

IEC 61800-3. This product may cause radio interference in domestic environ-
ments; in such cases the operator may need to take appropriate countermea-
sures.

— Industrial low-voltage network (second environment), industrial: up to 150 met-
res motor cable length.

attained with shorter motor cable lengths. If this is important to you, talk to
our sales engineers or your project engineer.

Subject Project planning and installation rules

Use a bright backing plate. Use cables and/or ground straps with cross sections as
large as possible. Route protective conductors of components in star configura-
tion. To create a low-resistance HF connection both the ground (PE) and shield
connection must have large-area contact to the PE rail on the backing plate.
PE mains connection according to DIN VDE 0100 part 540
® Mains connection < 10 mm?/Cu:
Use protective conductor cross-section min. 10 mm2 or two cables with
cross-section of mains power cables.
¢ Mains connection > 10 mm?2/Cu:
Use a protective conductor cross-section in compliance with the cross-section
of the mains supply lines.

, NOTE: Use of external mains filters also enables “general availability” to be
D

PE conductor connection
Equipotential bonding

e As far as possible, route the motor cable separated from signal and mains
supply lines.

¢ Always route the motor cable without interruptions and by the shortest route
out of the switch cabinet.

o |f a motor contactor or motor choke/filter is used, it should be placed directly
on the drive controller. Do not bare the shield of the motor cable too early.

e Avoid unnecessary cable lengths.

Routing of cables

The drive controllers must always be wired with shielded motor cables and signal
lines. A cable type with double copper braiding with 60-70% coverage must be
used for all shielded connections.

Cable type
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Subject Project planning and installation rules

e Contactors, relays, solenoid valves (switched inductors) must be wired with
fuses. The wiring must be directly connected to the respective coil.

Switched inductors should be at least 20 cm away from process controlled
assemblies.

Place larger consumers near the supply.

If possible enter signal lines only from one side.

Lines of the same electric circuit must be twisted. Crosstalk is generally redu-
ced by routing cables in close vicinity to grounded plates. Connect residual
strands at both ends with the switch cabinet chassis (ground).

Further hints for the
control cabinet design

Supplementary infor- Supplementary information can be found in the relevant connection descripti-

mation on.

Table 3.5  Project planning and installation rules

3.4  Protective conductor connection - CDE/CDB

As the leakage current is > 3.5 mA, it is imperative the requirements on the PE connec
tion described in the following are followed.

Note: PE mains connection

Action .
according to EN61800-5-1
Ground every positioning controller! Mains connection < 10 mm?/Cu:
Connect terminal X1 @ Use protective conductor cross-section
in star configuration to the PE rail (main min. 10 mm?2 or use 2 cables with cross-
ground) in the switch cabinet. section of mains cables.
Also connect the protective conductor termi- Mains connection > 10 mm?2/Cu:

nals of all other components, such as line reac- | Use a protective conductor cross-
tors, filters etc. in a star configuration to section in compliance with the cross-
the PE rail (main ground) in the switch cabinet. | section of the mains supply lines.

Tz - 38
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Figure 3.9

)

Star configuration layout of the protective conductor (BG1-5)

NOTE THE FOLLOWING POINTS:

e The protective conductor must be laid out in star configuration to conform
to the EMC standards.

e The backing plate must be well grounded.

¢ The motor, mains power and control cables must be laid separately from
each other.

* Avoid loops, and lay cable over short distances.

e The operational leakage current is > 3.5 mA.



3.5 Electrical isolation method - CDE/CDB

The control electronics with its logic, inputs and outputs is electrically isolated from the
DC link direct voltage by means of a two-stage power supply unit.

1. The first stage (SNT1) converts the DC link voltage to a 24 V voltage. This, firstly,
supplies the secondary, or input or output, sides of the digital inputs and outputs.
It can be externally boosted to increase current capacity. This is necessary whene-
ver the 24 V is subjected to a current load greater than 100 mA (e.g due to motor
holding brake connected to OSD03 on the CDE3000).

2. Secondly, this 24 V voltage feeds into a second power supply unit (SNT2), in which
the voltages for the microcontroller, the encoder interfaces, the primary side of the
CANopen interface and the analog inputs are generated on the basis of the same
potential. The analog ground serves as reference potential for the specification of
the analog setpoint.

Thus the digital inputs and outputs supplied from the voltage under 1.) are electrically
isolated from 2.). This isolates the processor and the analog signal processing from
interference.

The internal CANopen interface inside the device is electrically isolated from the control
electronics. The 24 V voltage supply for the secondary side/interface to the application is
fed from an external source via connector X5.

Expansion modules such as the I/0 terminal expansion module UM-8140 or the PRO-
FIBUS-DP module CM-DPV1 are likewise electrically isolated from the base unit. The
module’s interface to the application is fed from an external source via a 24 V connec-
tion on the expansion module.

Ferth
— || € -
¢
@+24 +15\(—[
A4
24Vin I_P_Sl

oA | ez
+5V @
410V

@ xer7

Encoder £

1/0 ’ 110 +24V
analog }15’2 digital

o

Figure 3.10 Electrical isolation method/voltage supply to the CDE3000/CDB3000

X5-CAN

When choosing the cables please bear in mind that the cables for analog inputs and
outputs must in any case be shielded. In the case of pair-shielded cables, the cable or
single wire shield should extend across as wide an area as possible, for EMC purposes.
High frequency disturbance voltages are thus reliably discharged (Skin effect). An EMC-
compatible wiring is mandatory and must be strictly assured.

Special case: Use of the analog inputs as digital inputs

, NOTE: The analog inputs must either be both used only with analog or both
- with digital function. Mixing the analog inputs with one input with analog
function and another input with digital function is not permitted.
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The use of the equipment internal 24 V DC as supply voltage while utilizing an analog
input with the function “digital input” requires the connection of analog and digital
ground. For the reasons described above this can cause disturbances and requires extre-
me care when selecting and connecting the control lines.

Safe operation based on the burst resistance to EN 61000-4-4 is not affected by the
connection of analog and digital grounds. To minimize the parasitic currents affecting
the ground connection, both the analog (AGND) and the digital ground (DGND) must be
connected via a VHF reactor (820 pH, 0.5 A, e. g. EPCOS B82500-C-A5, wired).

CDE/CDB3000 Operation Manual 24

X2 Function

Auxiliary voltage UV=24 V DC

li 1 Digital ground DGND

A jumper is only L

required when the Analog input ISAO+

internal 24 Vi d.
interna 5 use Analog input ISA0-

Analog input ISA1+

o U~ |wWw N

Analog input ISA1-

Figure 3.12 Disabling electrical isolation when using the analog inputs with digital function on the

CDE3000

made via the analog ground (terminal 4 on the CDB3000, terminals 4/6 on
the CDE3000). It may only be connected via one of the DGND terminals
(see Figure 3.13).

2 ATTENTION: The ground connection or routing into the system must not be

Example: Risk of interference

CDB3000/CDE3000

X2 Function
1 Reference voltage 10 V, 10 mA
2 ISAQQ, as dig. input
3 ISAQ1, as dig. input
4 Analog ground
, , 5 0SA00
A jumper is only
required when the 6 Auxiliary voltage 24 V,
internal 24 V is used. L I 7 max. 200 mA
13 Auxiliary voltage 24 V
| 14 Digital ground
i 15 0OSD00
|
i 16 05DO1
|
e 17 Digital ground

Figure 3.11 Disabling electrical isolation when using the analog inputs with digital function on the
CDB3000

X2: Ur

X2: ISA00/ISA0+ [E— F——;
X2: AGND/ISAO

X2: DGND
] Field signals of the system

digit. input

Figure 3.13 Interference on the analog input in the event of defective wiring

, NOTE: If more digital inputs and outputs are required than are available on
| the positioning controllers, we recommend using terminal expansion module
UM-8140 with 8 digital inputs and 4 digital outputs.



3.6

Mains connection - CDE/CDB

Step

1.

Action

Define cable cross-section depending on
maximum current and ambient temperature.

Comment

Cable cross-section according to
local and national regulations and
conditions.

Wire the drive controller with the mains fil-
ter, distance between filter housing and drive
controller max. 0.3 m!

Step not applicable for BG1 to BG4; up
to 7.5 kW the mains filter is built-in.

Wire the line reactor

see appendix A.5

For BG 6-7 max. 0.3 m distance between
reactor housing and drive controller!

Reduces the voltage distortions (THD)
in the system and prolongs service life.

Install a circuit-breaker K1 (power switch,
contactor, etc.).

Do not switch on the power!

Use mains fuses (Utilisation category gG) to
cut the mains power to all poles of the drive
controller.

To protect the line in accordance with
VDEG36, part 1

3x400/460V BGS, 7, 7a (= 22 kW)

X1
e n
[ CDE/CDB3x.xxx
N O ; ; N 1x230v
o [,
el -
H |
@ xt
@ e i
L3 = - : :””j ‘? CDE/CDB3x.xxx
| ! — ».
LZO—E—\;-i | FN | Hiz|  3x400460v 86 1-5 (= B kw)
L o———"—+m- | ‘ Hu|
o @ l=eomxt
___________________________________ I[£]
g -~ === [———— ?
o—E= I | i | — CDE/CDB3x.xxx
Lo—fF=—— n — o]
L1 o————~— : : ‘ 1]
! A

Figure 3.14 Mains connection
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ATTENTION: For BG6, BG7/7a size devices a line reactor is essential. Because
of the precharging technology of those devices, it must be ensured that the
line reactor is installed between the drive controller and the mains filter,
otherwise the mains filter may be damaged.

Using the line reactor, see appendix A.4

ATTENTION: Danger to life! Never wire or disconnect electrical connections
while these are live. Always disconnect the power before working on the de-
vice. Wait until the DC-link voltage at terminals X1/L+ and L- (BG 1-5) or X21/
ZK+, ZK- (BG 6, 7, 7a) has fallen to the safety-low voltage before working on
the device (approx. 10 minutes).

ATTENTION:

e |f local regulations make it necessary to provide an earth leakage trip, the
following applies:

Residual current compatibility: In the event of a fault the drive controller
may generate DC fault currents with no zero crossing. For this reason drive
controllers are only allowed to be operated with residual current devices
(RCDs) of type B for AC fault currents, pulsating and smooth DC fault
currents that are suitable for use with a drive controller, see IEC 60755.

In addition, it is also possible to use residual current monitors (RCMs) for
monitoring tasks.

* Switching the mains power: Cyclic power switching is permitted every 60

seconds; jog mode with mains contactor is not permitted.

— If switching is too frequent, the device protects itself by means of high-
resistance isolation from the system.

— After a rest phase of a few minutes the device is ready to start once
again.

e TN and TT network: Operation is permitted if:

— in the case of single-phase devices for 1 x 230 V AC the supply system
conforms to the maximum overvoltage category Ill as per EN 61800-5-1;

— in the case of three-phase devices with external conductor voltages 3 x
400 V AC, 3x460V AC

1.the neutral point of the supply system is grounded and
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2.the supply system conforms to the maximum overvoltage category Il
as per EN 61800-5-1 at a system voltage (external conductor -> neutral
point) of maximum 265 V.

IT network: not permitted!
— In the event of a ground fault the voltage stress is around twice as high,
and creepages and clearances to EN50178 are no longer maintained.

Connection of the positioning inverter by way of a line reactor with short-
circuit voltage UK =4 % (BG1 to 5) and UK = 2 % (BG6,7,7a) of the rated
voltage is essentia:

— where the positioning inverter is used in applications with disturbance
variables corresponding to environment class 3, as per EN 61000-2-4 and
higher (hostile industrial environment).

— for compliance with EN61800-3 or IEC 1800-3, see appendix A5.

— where there is a DC link between multiple drive controllers.

For more information on current capacity, technical data and environmental
conditions refer to appendices A.1 to A.3.

Using the line reactor, see appendix A.4

, ENVIRONMENT CLASS 3 TO EN 61000-2-4

D Characteristics of environment class 3 include:

Mains voltage fluctuations > + 10% UN
Short-time interruptions between 10 ms and 60 s
Voltage asymmetry between the phases > 3 %

Environment class 3 typically applies where:

a major part of the load is supplied by power converters
(DC choppers or soft-start equipment);

welding machines are in use;

induction or arc furnaces are in use;

large motors are started frequently;

current loads fluctuate rapidly.

CDE/CDB3000 Operation Manual 26

Device connected . . Max. cable
o Without line . .
Brive controller load with line reac- B cross-section of Mains fuse
iv .
tor (4 % UK) VA terminals (9G) [A]
[kVA] [mm2]"

CDE/CDB32.004 1.7 1.96 2.5 1x10
CDE/CDB32.006 2.3 2.7 1x16
CDE/CDB32.008 3.0 3.5 25 1x16
CDE/CDB34.003 1.5 2.1 ’ 3x10
CDE/CDB34.005 2.8 3.9 3x10
CDE/CDB34.006 3.9 5.4 2.5 3x10
CDE/CDB34.008 5.4 7.3 2,5 3x10
CDE/CDB34.010 6.9 9.4 2,5 3x16
CDE34.010.W.S 6.9 9.4 4.0 3x32
CDE/CDB34.014 9.7 131 40 3x20
CDE/CDB34.017 11.8 15.9 i 3x25
CDE/CDB34.024 16.6 22.5 16 3x35
CDE/CDB34.032 22.2 30.0 3 x50
CDE/CDB34.044 31 - 3x63
CDE/CDB34.058 42 - 25 3x80
CDE/CDB34.070 50 - 3x 100
CDE/CDB34.088 62 - 50 3x 125
CDE/CDB34.108 76 - 3x 160
CDE/CDB34.140 99 - 3x200
CDE/CDB34.168 18 - 95 3x224
CDE/CDB34.208 128 - 3x250

1) The minimum cross-section of the mains power cable depends on the local regulations and conditions.

Table 3.6 Cable cross-sections and mains fusess

3.6.1 Notes on EN61000-3-2

Limits for harmonic Current emissions

Our positioning controllers and servocontrollers are “professional devices” in the sense
of the European Standard EN 61000, and with a rated power of £ 1kW obtained in the
scope of this standard.

In case our drive units are used as a component of a machinery/plant, so the appropriate
scope of the standard of the machinery/plant must be checked.




* The CDE/CDB3000 Application Manual presents more preset drive solu-
3.7 CDE3000 The ¢

* A cable type with double copper braiding with 60 - 70 % coverage must
be used for all shielded connections.

3.7.1 Control connections - CDE
Step Action

Check whether you already have a Smart-
Card or a DriveManager 3.x data set
with a complete device setup, i.e. the drive has
already been planned as required.

Comment

If this is the case, a special control terminal as-
signment applies. Please contact your project
engineer to obtain the terminal assignment!

Bulk customers

For details of how to load the data set
into the positioning controller refer to
section 4.2.

Choose a terminal assignment.

Initial commissioning

There are various preset solutions
available to make it easier to commissi-
on the device.

Wire the control terminals with shielded
cables.

Essential requirements:

STO X2.22

ENPO X2.10 and a start signal

(with control via terminal).

Earth the cable shields over a wide area
at both ends.

Cable cross-section maximum 1.5 mm?2
or two strands per terminal at 0.5 mm?

Keep all contacts open
(inputs inactive).

Check all connections again!

Continue with commissioning in
chapter 4.

NOTE THE FOLLOWING POINTS:

¢ Always wire the control terminals with shielded cables.
e |ay the control cables separately from the mains power and motor cables.
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Specification of control connections - CDE
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. e Electrical .
Des. Terminal Specification isolati Control terminal
: e Electrical , isolation
Des. Terminal Specification . . Control terminal
isolation STO
For more information see section 3.13: Safe Torque Off (STO)
Analog inputs
91np STO input
e U, =10V DC;
IN ' Frequency range < 500 Hz
Iéi%f ))gi * Resolution 10 Bit; Ryy=110 kQ Yes, Terminal scanning cycle = 1 ms
ISal+ | x25 | © Terminalscanning cycle=1ms Lo SDSH | - x2-22 Switching level Low/High: < 4.8V / >18 V ves
ISAT- X2-6 3 Z(r)]lde:;aar;sg: U: 1 % v. of measuring range at 24 V typ. 3 mA
Ry = 3kQ
Digital inputs Relay RSH with STO, 1o
ISDOO X2-15 e Frequency range < 500 Hz function, one NO ;ontact with v
ISDO1 X2-16 e Terminal scanning cycle = 1 ms X2 RSH X2-1 Se|f|-|’ESe.TtI|’I;19 citcuit breaker X2:11 Yes
:éggg ig:‘g e Switching level Low/High: <4.8 V/ >18 V. Yes RoH X212 (Zpso\ﬁvlegg r)nA AC, cos ¢ =1 X2
1SD04 X2-19 ® at24Vtyp.3mA REL 1'.. -+ RSH 30V/200 mA DC’, cos ¢ =1
ISD05 | X2-20 | * Ry=3kQ e Bl on | e B - ot
Relay output
* Frequency range < 500 Hz ISDSH ’..* ENFO y B REL »..+ RSH
« Switching level Low/High: <4.8 V//>18 V 15006 -~ BBl ~osoo Relay, 1 NO contact isosH ~[BE{8 - eneo
o Imaxat 24V = 10 mA ispos - B3]l - osoo1 REL | x2-23 25V /1 AAC, usage category ACT 15006 - [ Bl oso02
ISD06 | X2-21 |  Ry=3kQ Yes 15004 - 8] ll - 05000 REL | X224 30V/1ADC, usage category DC1 ves 15005 |38 Bl osoor
¢ internal signal delay time < 2 ps 1SD03 »..« ISA1- Operating delay approx. 10 ms
- ; ; ; - Cycle time 1 ms 15004 *.."OSDUU
e suitable as trigger input for quick saving of 1SD02 $..$ ISA+ 4 D03 ».. SAL-
the actual position 5001 *..$ 1SA0- Auxiliary voltage UV = 24 V DC + 25 %, 5002 .. A1
: short-circuit-proof > A
: Eower stage enablesz(l)-l:_gl;h (el 000 [ - s+ lnax = 100 MA (overall, also includes driver isoot -~ [ - 1sn0-
NSRS RIS < Z 24y < [ <> +24v currents for outputs OSD00 and OSDOT1, 1SD00 »..¢ 1SAO+
ENPO | x2-10 | ° Reactiontime approx. 10 ms Yes oo~ [ [l oeno 05D02 and OSDO3) sov <~ [~ o
* Switching level Low/High: <4.8 V/>18 V External 24 V supply to control electronics o=~ [l <oe0
® at24Vtyp. 3mA in case of power failure possible, current
e R, =3kO X2-2 consumption Imax = 1000 mA + holding
N 24V X2-14 brake current ves
Digital outputs Supply tolerance + 20 %
o Short-circuit proof ATTENTION: Depending on thg power
0SD00 X2-7 e I —50mA PLC ibl supply unit type, an isolating diode may
0SDO1 X2-8 = S0 A, LC @@impeiilsite Nes be required to protect it, as feedback may
0sD02 | x2-9 e Terminal scanning cycle = 1ms occur depending on the tolerances of the
e High-side driver 24V of the CDE/CDB and the 24 V power
supply unit.
Digital ground
X2-1
DGND X213 ¢ Reference ground for 24 V

1) Applicable to limited degree

Table 3.7 Specification of control connections - CDE3000



Brake driver X9
Connector X9 is intended for connection of a motor brake.

Electrical
isolation

Brake driver X9

Brake driver X9

Short-circuit proof
Cable break monitoring
e 24V external voltage supply required

(n=21A)
e Suitable for actuation of a motor holding
brake
0SDO03 X9-1 ® lhax = 2.0 Ao 8y, <45 °C .
DGND | X9-2 | e Reduced from |, (with external 24V 1a
supply)

e Overcurrent causes shutdown

e Also usable as configurable digital output
without external voltage supply.

¢ \Without external voltage supply
Iy = 50 MA

2,0A

Table 3.8  Specification of terminal connections X9

Standard terminal assignment CDE

Terminal assignment in factory setting

Preset solution speed control, +10 V reference, control via terminal.

Parameter

152-ASTER = SCT_1

Features

e Scaleable analog setpoint
(+10V, 10 bit)

e Programmable time optimised
acceleration profile

Feedback to controller

X2 Des. X2 Des. Safe Standstill attained
@24 REL |@12| RSH |e! T
Disable safe | @23 | REL @11 RSH
Standstill 24V
— —— @22 ISDSH ® 10 ENPO |[—— ;-(2.14/)(2.2
@ 21| ISD06 ® 9 0SD02 S_RDY Decive initialized
® 20 1SD05 ® 8 0OSDO1 ROT_0 Standstill (energized)
® 19| 1SD04 ® 7 OSDO00 REF Setpoint reached
® 18| 1SD03 ® 6 ISA1- GND X2.13/X2.1
@® 17| ISD02 ® 5 ISA1+ —
ISAO- ISAO- }
START @® 16| ISDO1 @ 4 ISAO- . odEDOC ﬂ\ :
ISAQ.
— 1 ®15| spo0  |® 3| sAo+ - |
oV ISAO+ | |
@ 14| 424V ® 2
24V CNC or
®13| DGND |® 1| DGND PLC

Figure 3.15 Control terminals, traction drive without encoder evaluation
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3.7.2 CDE encoder connection of LTi motors

To connect the LTi synchronous motors please use the ready made-up motor cable (for
type see figure 3.16) and encoder cables (for type see figure 3.16).

Matching motor - encoder cable - drive controller connection

Compare the rating plates of the components. Make absolutely sure to use the correct
components according to variant A, B or C!

KGH3-KS xxx
Variant C

KGS2-KS xxx i
Variant B m B

=

a, G

@ high-resolution encoder (sin/cos)

®

KRY2-KS xxx
Variant A

e.g Hipenace®-Mu\1itum: LSH074-2-30-320/T1,G6M
"9 Hiperface®-Singleturn: LSH074-2-30-320/T1,G6

@¢ high-resolution encoder (fully digital, without sin/cos)

e.g Sin/Cos-Multiturn: LSH074-2-30-320/T1,G3
*2* Sin/Cos-Singleturn: LSH074-2-30-320/T1,G5

KM2-KS-xxx

Resolver

€.g. LSH074-2-30-320/T1

Figure 3.16 Matching motor/encoder cable

)

NOTE: The encoder cable must not be split, for example to route the signals
via terminals in the switch cabinet. Ensure that the knurled screws on the D-
sub connector plug are secured!
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What encoder types are available for the LTi motors and what type of encoder cable
should be used?

Connection
Variant Motor (with built-in encoder) Encoder cable of the
drive controller
With resolver 1R, 3R, 5R
A e.g. LSH/LST074-2-30-320/T1,1R KRY2-KSxxx X6
With encoder G3, or G5 (absolute value SSI)
8 r.g. LSH/LST074-2-30-320/T1,G3 KGS2-KSxxx X7
C Incremental encoder variants TTL and SinCos - X7
G6: = Sin/Cos Single turn encoder
with HIPERFACE® interface KGH3-KSxxx X7
5 e.g. LSH/LST 074-2-30-320/T1,G6.1S
G6M: = Sin/Cos Multi-turn encoder
with HIPERFACE® interface KGH3-KSxxx X7
e.g. LSH/LST 074-2-30-320/T1,G6.1M

Table 3.9  Motor encoder — encoder cable variants

NOTE: In the event of simultaneous connection of a resolver to X6 and an
encoder to X7, the device should be supplied with a voltage of 24V / 1 A (X2).



Ready made-up encoder cable
Conformance to specifications can only be assured when using the LTi system cables.

Order code K RY2 - KS 005

Encoder cable .

Resolver cable

Encoder cable SSI (G3, G5)
Encoder cable Sin/Cos Hiper-
face® (G6.1 and G6.2)

Festoon-compatible

Length 2 m
Length 3 m
Length 5 m
Length 8 m
Length 10 m
Length 15 m
Length 20 m

Ready made-up encoder cable

Cable type KRY2-KSxxx KGS2-KSxxx KGH3-KSxxx
For drive controller CDE3000
G3, G5, G12.x G6, G6.x
(Single- / Multi-turn | (Single- / Multi-turn
For encoder system Resolver encoder with encoder with
SSI-/EnDat- HIPERFACE®-
interface) interface)
Festoon-compatible
Minimum ben- in fixed installation = 40 mm =
ding radius: in flexible use 90 mm 100 mm 90 mm
in fixed installation ~ °
Temperature -40 ... +85 °C 35 +80°C -40 ... +85 °C
range: in flexible use -40...+85°C
Cable diameter approx. 8.8 mm
Material of outer sheath PUR

Resistance

Resistant to oil, hydrolysis and microbic attack (VDE0472)

Approvals

UL-Style 20233, 80°C - 300 V, CSA-C22.2N.210 -M90,

75°C - 300 VFT1

1 = REFCOS
21 B :; 2 = +COS
1=52 3= Ve (45 V) 3=Us7-12V
4 = Data+ RS485
2=54 4 = DATA+
5 = Data- RS485
3=91 5 = DATA-
6 = REFSIN
4=nc 6=8 7 = Jumper to
Assignment of wires 5=PTC+ 8 =GND a P
PIN 12
6 =R1 11 =B+ 8 = GND
7 =R2 12 = Vcc (Sense) 11_— SN
8=nS3 13 = GND (Sense) 122 J_m or to
9=PTC- 14 = CLK+ =ump
15 = CLK- AN
7.9,10 = n.c. 9,10, 13, 14, 15
=n.c.
Table 3.10 Technical data
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3.7.3 Third-party motor encoder connection to CDE3000

Resolver

A resolver is connected to slot X6 (9-pin D-Sub female).

X6/Pin Function Figure
1 Sin+/S2/(sin +)
2 Refsin / S4 / (Refsin)
3 Cos+/S1/(cos+)
4 + 5V (opposite Pin 7)
5* J + (PTC, KTY, Klixon)
6 Ref+ /R1/ (Ref+) Resolver|§
7 Ref-/R2 / (Ref-)
8 Refcos / S3 / (Refcos)
9* J- (PTC, KTY, Klixon)

* The motor PTC must be adequately insulated against the motor winding
(safe isolation 4 kV test voltage). When using LTi motors this insulation is

provided.

Table 3.11  Pin assignment X6

CDE/CDB3000 Operation Manual

High-resolution encoders

The following encoder types can be connected via encoder interface X7.
* Incremental TTL encoder
e Incremental Sin/Cos encoder
e SSl encoder without Sin/Cos (fully digital)

e Sin/Cos Hiperface®encoder

f— NOTE:
e Encoder voltage supply

150 mA (including load)

— Voltage supply to encoder: + 5V +/-5 %, max. current consumption

32

— The encoders must have a separate sensor cable connection. The sense
cables are required to measure a supply voltage drop on the encoder
cable. Only use of the sensor cables ensures that the encoder is supplied

with the correct voltage.
Always connect the sensor cables!

¢ Incremental encoder with RS422-compatible track signals (TTL compatible)

— 32-8192 pulses per revolution

e SSI multi-turn encoder as per reference list with the general specifications:

— Transfer protocol “SSI”, gray-coded

— 25 bit multi-turn (12/13 bit multi-/single-turn information, MSB first)

The electrical specification of the interface is given in Table 3.12, the terminal assignment

in Table 3.7.4.



Specification of interface X7 for high-resolution encoders

Absolute encoder

X7/Pin  TTL function SSi function
TTL encoder SSI encoder Sin/Cos Hiperface® HIPERFACE®
Connection Miniature D-SUB 15-pin socket (high-density) ! A-, (Track A) 1| don't use REFCOS
Interface RS422 (differential) 2 | A+ (TrackA) | don'tuse +C05S
o ] DATA: 120 W (internal) DATA: 120 W (internal) 7bis12V/
z:;gcz terminating impe- spur ﬁl’thérE;)zo w CLK: no termination CLK: no termination 3 +5V (150 mA) (typ. 11 \Q
required required 100 mA
;\/Iax. signal frequency 500 kHz 4 el usa RDSZas; differential input R+ /Data +
Limit
o ; , Data - differential input
+ 5V +5% (controlled via sensor cables) 71012V (typ. 11V 5 don't use RS48S R-/Data -
Voltage supply max. 150 mA
. . +5% /100 mA)
not isolated from the control electronics 6 B-, (Track B) P | don't use REFSIN
ignmtfglzg rate of the 4 kHz 4 kHz 4 kHz 7 | dontuse don't use Us - Switch 4
8 GND (the 5 V at Pin 3) GND
Interface log - SSI (Graycode) Hiperface® ;
V- (PTC, KTY, Klixon)
Lines per revolution / 39-8192 13 bit (single-turn) 15 bit (single-turn) 9 R- (zero pulse) V' | don't use connected internal
resolution 12 bit (multi-turn) 12 bit (multi-turn) with X6/9. 2)
Max. cable length o 50m ¥+ (PTC, KTY, Klixon)
(further cable specifications as specified by motor manufacturer) 10 R+ (zero pulse) | don't use connected internal
L ) with X6/5. 2
Table 3.12  Specification of encoder interface X7 CDE3000
1 B+, (Track B) V| don't use +SIN
12 Sensor + Sensor cable to measure the 5V Ue - Switch @
Select the cable type specified by the motor or encoder manufacturer, bearing in mind supply to the encoderr s
the following: 13 Sensor - Sensor cable to measure the 5V }

supply to the encoder

14 don't use CLK + differential out- )
e Connect the differential track signals A, B, R or CLK, DATA to each other via put, clock signal

twisted-pai . - di i
pair cables 15 don't use CLK qﬁferennal output, i
clock signal

e Use only shielded cables. Apply the shield on both sides.

¢ Do not separate the encoder cable, for example to route the signals via terminals in

. . 1 The cables of tracks A, B, R and Data are terminated internally with 120 Q.
the switch cabinet.

2) |t is imperative you heed the ATTENTION note in Table 3.13!
3 The sum of the currents drawn at X7/3 and X6/4 must not exceed the value stated!
4 After connecting pin 7 and pin 12, there is a voltage of 11.8 V on X7/3 and X6/4!

Table 3.13  Pin assignment of encoder interface X7 CDE3000

s
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3.7.4 Motor temperature monitoring - CDE

ATTENTION! When connected to terminal X3, the motor temperature sen-
sor must provide basic insulation. When connected to terminal X6 or X7,
it must provide increased insulation in accordance with EN 61800-5-1!

Insulation in motor winding

Connection Sensor type

X3 ‘ Temperature switch (Klixon), PTC Sensor with basic insulation
X6 Temperature switch (Klixon), PTC, KTY | Sensor with reinforced insulation
X7 Temperature switch (Klixon), PTC, KTY | Sensor with reinforced insulation

Table 3.14  Connection assignment, motor temperature sensor
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3.7.5 Connection of LTi motors

Please use the ready made-up motor cable KM2-KS-005 to connect the LTi servo
motors, series LSH and LST.

Ready made-up motor cable

Order code KM2 - KS 005

Motor cable

#

Festoon compatible

Length 2 m
Length 3 m
Length 5 m
Length 8 m
Length 10 m
Length 15 m
Length 20 m

Technical data - motor cable KM2-KSxxx

Minimum bending in fixed installation 60 mm
radius: in flexible use 120 mm
in fixed installation -50 ... 490 °C
Temperature range: - .
in flexible use -50 ... 490 °C
Cable diameter approx. ¢ 12 mm
Material of outer sheath PUR
Uu=1
V=2
W=3
- Ground = ge/gn
Wiring PTC =5
PTC=6
Brake + =7
Brake - =8

Table 3.15  Technical data — ready made-up motor cable




, NOTE: Wires 5 and 6 (PTC) are only required for motors with optical enco-
ders (G3, G5, G6, GEM). In the LSH motors with resolvers the PTC monitoring
is by way of the resolver cable.

3.7.6  Connection of third-party motors

Step Action Comment

1 Define cable cross-section depending on maxi- | Cable cross-section to VDE0100,
L mum current and ambient temperature. part 523, see section 3.6.

Mount shield at both ends to reduce

2 Wire the motor phases U, V, W by way of a
u interference emission.

shielded cable and ground the motor toX1/

@orxm.

3 Wire the temperature sensor (PTC, KTY, Klixon)
n

(if present) to X3 using separately shielded Mount shield at both ends to reduce
cables and activate temperature evaluation via | interference emission.

, NOTE: The CDE3000 positioning controller is protected against short-circuit

and ground faults at the terminals when in operation. In the event of a short-
circuit or ground fault in the motor cable, the power stage is disabled and an
error message is delivered.

X1

F=s<c

DriveManager 3.x.

ATTENTION: Make sure the temperature monitor used has adequate insulati-
on from the motor winding (basic isolation (2 kV test voltage).

Figure 3.17 Motor connection

LTi

Figure 3.18 Connection of PTC to LSH/LST motors

Shield connection and EMC installation — CDE

NOTE THE FOLLOWING POINTS:
e Execute shield contact via shield connection STxx. For size 7 (45 kW/ 90 A)

and above, execute the shield connection directly beneath the device on
the backing plate.

e For EMC compatible installation the motor terminal box must be HF-tight
(metal or metallized plastic). For cable introduction, packing glands with
large-area shield contact should be used.

Shield connection with clip and metal cable tie

Shield connection plate STxx
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For more information on current capacity, technical data and environmental conditions

refer to appendices A1 to A3.

On this screen (Figure 3.19) the matching motor temperature sensor (PTC) and tempera-
ture-dependent switches and an I2xt monitor can be set to protect the motor.

Motor and encoder

Matar I Encoder ~ Motor protection | Brake I

Temperature monitoring:

x|

IF'T C1 [4) = Evaluation with PTC without shart circuit detection j
I axinum temperature |1 [} T
[only KT'84]
Temperature monitoring connected via:  Option #6
& PTC-Teminal at 33
Pt - monitoring
Permitted continuous current: [36]
Fated motor current [IN] 100 4 Iy
Fiated motar frequency ()] I_EEI. Hz
1. cunent interpol. paint [1a) 100 4
2. curment interpol. point [1b] 100 E4
2. frequency interpaol. point [fb] |_5EI. Hz
: fiy fiy £IHz] >
Point of switch off:
I_‘I an ZIM far _100. %
Error reactions ... | Wwarning thresholds ... |
oK | Lancel | Apply |

Figure 3.19  Motor protection tab
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3.8 CDB3000

3.8.1 Control connections - CDB3000
Step Action Comment
Check whether you already have a SmartCard
or a DriveManager 3.x data set with a comple-
u te device setup, i.e. the drive has already been
planned as required.
2 If this is the case, a special control terminal as- Es:de;J:TgrE?:ow T U -
n signment applies. Please contact your project it e sl ng e s rier e
engineer to obtain the terminal assignment! .
section4.2.
Initial commissioning
Choose a terminal assignment There are various preset solutions
u 9 ' available to make it easier to commissi-
on the device.
Wire the control terminals with shielded Earth the cable shields over a wide area
cables. at both ends.
u The only essential signals are the ENPO signals | Cable cross-section maximum 1.5 mm?2
and a start signal (with control via terminal). or two strands per terminal at 0.5 mm?
5 ™ Keep all contacts open (inputs inactive).
. . Continue with commissioning in
|
6 n Check all connections again! Tz,
NOTE THE FOLLOWING POINTS:
O || * Always wire the control terminals with shielded cables.

¢ Lay the control cables separately from the mains power and motor cables.
e The CDE/CDB3000 Application Manual presents more preset drive solu-

tions.




* A cable type with double copper braiding with 60 - 70 % coverage must
be used for all shielded connections

Specification of control connections - CDB3000

Des. Terminal

Analog inputs

Specification

Floating Control terminal

Upy = +10 V DC, £10 V DC

iy = (0) 4-20 mA DC, software-switchable to:
24V digital input, PLC compatible

Switching level Low/High: <4.8 V/>8 V DC

Terminal scan cycle = 1ms

Tolerance: U: +1% of measuring range end
value

) . against

) X2-2 Resolution 10 bit digital

Riy=110 kQ GND

Terminal scan cycle = 1 ms

Tolerance: U: 1% of measuring range end

value

I:£1% v. M.

Uy = +10 V DC, software-switchable to:

24V digita input, PLC compatible

Switching level Low/High: <4.8 V/>8 V DC )

Resolution 10 bit against
ISAO1 X2-3 €s0 digital

Rpy=110 kQ GND

Analog output

PWM with carrier frequency 1 kHz
Resolution 10 bit

Rour=100
OSA00 X2-5 Ugui=+10V DC

Imax=5 MA

Short-circuit proof

Tolerance 2.5 %
Digital inputs

* With variant CDB3000,SH: see section 3.13: Safe Torque Off (STO)

0SD02
normally open

0SD02 +24 V
Relals

0SD02
normally closed

DGND

05D01 | 16 |
0SD00 | 15 |
DGND | 14 |
+24V [ 13
1SD03 | 12 |
15002 [ 171 |

1SDO1
1SD00
ENPO
+24V
+24V
0SA0
AGND
ISA01
ISA00
+105V

Des.

Terminal

Specification

Limit frequency 5 kHz
PLC compatible
Switching level Low/High: <5V /> 18 V DC

Floating Control terminal

Table 3.16  Specification of control connections - CDB3000

ISDOO * X2-9 Imax @t 24 V=10 mA Yes
Rin=3kQ
internal signal delay time = 100 ps X2
Terminal scan cycle = Tms -
- 0SD02
Limit frequency 500 kHz normally open 20
PL; compatlble ' 0sD02 +24v [ 1
Switching level Low/High: <5V /> 18 V DC Reais | 19
liay 3t 24 V = 10 mA P
ISDOT | X2-10 Ry = 3 kQ Yes normally cosea | 18
internal I5|gnal dellay time = 2 ps 0GND [17 |
Terminal scan cycle = Tms 1
0SDO1
R input (zero pulse) 24 V - HTL encoder 1
against DGND 0D00 | 15|
Limit frequency 500 kHz DGND i
PLC compatible +24V) 13
Switching level Low/High: <5V /> 18V DC 1SDO03 | 12
Imax @t 24 V=10 mA 15002 [ 11 |
Riy=3kQ 15001 [ 10 |
1SD02 | X2-11 internal signal delay time = 2 ps Yes 15000 [ 9]
Terminal scan cycle = Tms —
A input with square encoder evaluation for EnPO i
24 V HTL encoder against DGND +24V [ 7
Permissible pulse count 32...8192 pulses per w24V 6 |
rev. see section ]
— 0sA0 [ 5
Limit frequehcy 500 kHz AGND | 4]
PLC compatible 501 3]
Switching level Low/High: <5V /> 18 V DC I
lnag @t 24V = 10 mA 15A00| 2 |
RIN =3kQ +105V]| 1
ISDO3 | X2-12 internal signal delay time = 2 ps _
Terminal scan cycle = 1 ms
B input with square encoder evaluation for
24V HTL encoder against DGND
Permissible pulse count 32...8192 pulses per
rev.
Table 3.16  Specification of control connections - CDB3000
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Des. Terminal Specification Floating Control terminal Des. Terminal Specification Floating Control terminal
e Power stage enable = High level ¢ Auxiliary voltage Uy, = 24 V DC + 25 %, Short-
¢ Switching level Low/High: <5V /> 18V DC circuit proof X2
® |axat24V=10mA ® | ax = 100 mA (overall, also includes driver
ENPO X2-8 . R'N =3 kQ _ Yes currents for outputs OSDO0 and OSDO1) 0s002 [
¢ internal signal delay time ~ 20 s, e If no encoder is connected to X7, I, = normally open
with variant CDB-SH = 10 ms 200 mA applies (overall, also includes driver 0SD02 +24 V g
* Terminal scanning cycle = 1 ms X2 X2-6 currents for outputs OSD0O0 and OSDO1) Relais
* PLC compatible _ 124V X2-7 e External 24 V supply to control electronics Vs 0SD02 ;
Digitale outputs HOSDUZ 20 X2-13 in case of power failure possible, current normally closed
. normatly open L consumption | =900 mA DGND | 17 |
e Short-circuit proof 0SD02 +24 V o ® L
) 19 Supply voltage tolerance + 20 % 0sD01 | 16
e PLC compatible Relals ATTENTION: De i
| : Depending on the power supply 0300 [35
° !max = 50.mA ) 08D02 | o unit type, an isolating diode may be required —
0sD00 | X2-15 . mtemal signal Qelay time = 250 us Yes normally closed | to protect it, as feedback may occur depen- DGND i
* Terminal scanning cycle = 1ms DGND | 17 ding on the tolerances of the 24 V of the CDB +24V[13
: Zrlztheiflc;ndangvaelrst inductive load 05001 [ 16 and the 24 V power supply unit. 1SD03 z
0SD00 | 15 AGND X2-4 e |solated from DGND 1SD02 | 11
e Short-circuit proof 1 [
DGND | 14 iqi ISDO1 | 10
e PLC compatible v |31 Digital ground 15000 [ 9|
+
* !max >0 mA . 15003 [ 12 | pGNp | X214 e Isolated from AGND eneo [ 8 |
0SDO1 %2-16 o internal signal delay time ~ 2 us 112 ] X2-17 | 8|
e Terminal scanning cycle = 1T ms 15D02 | 11 STO +24V| 7
¢ No internal freewheeling diode; provide 1001 | 10 | Only with special variant CDB3x.xxx,SH ! 424V | 6 |
external protection 15000 | 9 | — 0sa0 [ 5 |
e High-side driver B e Limit frequence 5 kHz | 5|
1) applicable to limited degree EIPO i * PLC compatible et L
PP g +24V | 7 o Switching level Low/High: <5V />18 V DC ISA0T | 3
5\7’?’ OUFPUtCDB3OOO - o 313 Sufe Toraue OFf (51O +24v[ 6 ISDOO | X2-9 o Imaxat 24V =10 mA Yes 13A00 [ 2
ith variant ,SH: see section 3.13: Safe Torque (STO)) 0sa0 [ 51 ¢ Ry=3kQ RITIER
* Relay, 1 changeover contact o AGND | 4 | o internal signal delay time = 100 ps _
e 25V/1AAC, usage _ : 1 Terminal ; le=1
X2-18 categorie ACT, cos j: =1 x2119 A ISAO1 i | 0 erminal scanning cyce‘ ms
0SD02 | X2-19 e 30V/1ADC, usage X2:20 Yes 1500 | 2 | Table 3.16  Specification of control connections - CDB3000
X2-20 categorie DC1, cos j: =1 +105V| 1
e Operating delay approx. 10 ms E—
¢ 0.2 A with polyswitch for CDB-SH
Voltage supply
¢ Auxiliary voltage UR =10.5 V DC
+10.5V X2-1 e Short-circuit proof
¢ lmaxf\n =10mA

Table 3.16  Specification of control connections - CDB3000



Des. Terminal Specification Floating Control terminal

X2

0sD02 20

normally open

0SD02 +24 V
Relals

0SD02
normally closed

DGND [ 17
05D01 [ 16 |
0SD00 [ 15 |
X2:18 DGND W

19

18

e Relay, 1 changeover contact
e 25V /200 mA AC,
usage categorie ACT X2:19 Bl
X2-18 e 30V/200 mADC, %:20 +24V i
0SD02 X2-19 usage categorie DC1 Yes 1SD03 | 12
X2-20 e Operating delay approx 10 ms 1SD02
¢ Protection against overload by device-internal 1SDO1
resettable cut-out (PTC) 1SD00

e 3x10° switching cycles ENPO

1|
10 |
9 |
8 |
+24v| 7 |
+24v[ 6 |
osa0 [ 5 |
AGND [ 4 |
15A01 | 3 |
15A00 [ 2 |
+105V] 1 |

Standard terminal assignment - CDB3000 (factory setting)

Preset solution speed control, +10 V reference, control via terminal.

Parameter

Features

152-ASTER = SCT_1

e Scaleable analog reference (+10V, 10 bit)

¢ Programmable time optimised acceleration profile

Table 3.16  Specification of control connections - CDB3000

, NOTE: In the range > 5V / < 18 V the response of the inputs is undefined.
D

Function
————— I~— 20 | 0SD02 14 Relay contact
Kol_j‘iizw 19 | 0spoz 11_| for “ready” message
18 0sSD02 12
17 | DGND digital ground
H2® 16 | OSDO1 “Standstill” message
H1® 15 | OSD00 "Reference reached” message
14 | DGND digital ground
13 uv Auxiliary voltage 24 V
12 ISDO3 not used
1 ISD02 not used
START 10 ISDO1 not usec‘j
| _Eweo 9 ISDOO START loop control
8 ENPO Power stage hardware enable
7 uv Auxiliary voltage 24 V
N10/£t:\v . 6 uv Auxiliary voltage 24 V
N\, 5 | 0SA00 | Actual speed 0 .. NMAX
R - 4 AGND analog ground
210 KQ 3 ISAO1 not used
2 ISA00 Reference -10V ... + 10V
1 UR Reference voltage 10 V, 10 mA

Figure 3.20 Control terminals, traction drive without encoder evaluation
NOTE THE FOLLOWING POINTS:

O | * For terminal assignments for further preset solutions refer to CDE/CDB3000
Application Manual.
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* You can set the control terminal individually to suit your application.

3.8.2 Encoder connection - CDB3000

Step Action

1 n Select the appropriate encoder type.

2. Wire the encoder connection with shielded cables.

High-resolution encoders

By encoder interface X7 an encoder can be connected to an
e incremental TTL interface or
e SSlinterface

Only encoders with the following specification may be connected:
NOTE:
O || ¢ Encoder voltage supply

— Voltage supply to encoder: + 5V £5 %, max. current consumption
150 mA (including load)

— The encoders must have a separate sensor cable connection. The sense
cables are required to measure a supply voltage drop on the encoder
cable. Only use of the sensor cables ensures that the encoder is supplied
with the correct voltage.

Always connect the sensor cables!

¢ Incremental encoder with RS422-compatible track signals (TTL compatible)

— 32-8192 pulses per revolution
e SSI multi-turn encoder as per reference list with the general specifications:

— Transfer protocol “SSI”, gray-coded
— 25 bit multi-turn (12/13 bit multi-/single-turn information, MSB first)

The electrical specification of the interface is given in Table 3.15, the terminal assignment
in Table 3.9.
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Specification of interface for high-resolution encoders

Step Action Comment

Connection Miniature D-SUB 15-pin socket (high-density)

Interface RS422 (differential)

Track A, R: 120 Q (internal) DATA: 120 Q (internal)

surge terminating impedance Track B wired by customer CLK: no termination required

Max. signal frequency f|; it 500 kHz

+5V £5 % (comtrolled via sensor lines)
max. 150 mA
not isolated from the control electronics

Voltage supply

Sampling rate of the controls 4 kHz 4 kHz

SSI (Graycode)

13 bit (Single-turn)
25 bit (Multi-turn)

Interface log

Lines per revolution /

. 32-8192
resolution

Max. cable length 50m

(further cable specifications as specified by motor manufacturer)

Table 3.17  Specification of encoder interface X7

Select the cable type specified by the motor or encoder manufacturer, bearing in mind
the following:

e Use only shielded cables. Apply the shield on both sides.

e Connect the differential track signals A, B, R or CLK, DATA to each other via
twisted-pair cables.

e Do not separate the encoder cable, for example to route the signals via terminals in
the switch cabinet.



Connection of 2nd encoder via X2

While the TTL/SSI encoder is being connected to X7 (see section 3.8.2), an HTL encoder
can be evaluated via the control terminal.

When using simultaneously, as described in Figure 3.21 the Use TTL/SSI encoder at X7
only for position control. The HTL encoder to X2 is then responsible for motor commuta-
tion and subsidiary speed control.

Drive controller

Position Speed

T HTL

X7/Pin TTL function SSI function
1 A- DATA-
2 A+ DATA+
3 +5V (150 mA) +5V (150 mA)
4 don’t use don't use
5 don’t use don't use
6 B- CLK-
7 don’t use don’t use
8 GND GND .|

-
9 R- don't use =
10 R+ don’t use =
1" B+ CLK+ g
12 +5 V (Sensor) +5 V (Sensor)
13 GND (Sensor) GND (Sensor)
B-
14 (connect to pin 15 to activate terminating don't use
resistor)")
Jumper 120 Q termination track B
15 (connect to pin 14 to activate terminating don’t use
resistor)"
1) Track B must be terminated via a jumper between pin 14 and 15. The terminating resistor (120 Q ) is built into the device.
The customer must execute the wiring, as track CLK (pin 6, 11) must not be terminated if an SSl interface is used.

£ TLUSS

I

Figure 3.21 Drive with two measurement systems

Table 3.18  Assignment of encoder interface X7 - CDB3000

LT

Specification Comment
Interface HTL (24 V) Low =<5V, High=> 18V
Max. signal frequency f|; it 150 kHz

The total current capacity of the control terminal is limited
+24V, to 100 mA. Where the encoder’s current consumption is
max. 80 mA higher, its supply must be provided by the customer in line

with the specification below.

Voltage supply

Sampling rate of the controls 4 kHz

Lines per revolution 32-8192
Select the cable type specified by the motor or encoder
manufacturer.

e el Tt 30m Use only shielded cables.

Apply the shield on both sides.
Do not separate the encoder cable, for example to route

the signals via terminals in the switch cabinet.

Table 3.19  Electrical specification of the HTL encoder interface
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HTL encoder terminal assignment

X2 Terminal designation HTL function
14 GND GND

13 +24 V (100 mA for complete control terminal) +24 'V

12 ISDO3 B+

1 I1SD02 A+

Table 3.20 Assignment for HTL encoder connection to X2

’ NOTE: Inverted encoder signals or a zero pulse cannot be connected or
evaluated.

HTL encoder supply

If connecting an HTL encoder causes the maximum current of 100 mA from the 24 V
auxiliary voltage to be exceeded, feed the encoder with external voltage as shown in
Figure 3.22.

GND

+24V
I1SD03
1ISD02

With additional 24 V
supply of electronics

Figure 3.22 Supplying the HTL encoder with external voltage feed

If external voltage is still required to feed the drive controller (e.g. to run field bus
communication with the mains voltage off), isolate it from the controller voltage with a
diode.

For further project planning notes relating to encoder selection, refer to section 3.8.2.
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3.8.3 Motor connection on the CDB3000

Step Action Comment

Define cable cross-section depending on maxi- | Cable cross-section to VDEO100,
mum current and ambient temperature. part 523, see section 3.6.

Wire the motor phases U, V, W by way of a

shielded cable and ground the motor to X1/. IS el et G lielted

interference emission.

Mount shield at both ends to reduce
interference emission.

ATTENTION: Make sure the temperature monitor used has adequate insulati-
on from the motor winding (basic isolation, test voltage 2 kV).

Wire the temperature sensor PTC (if fitted)
with separately shielded cables.

1 BG1-5 <15kW
21 BG6,7,7a>22 kW

Figure 3.23 Connection of the motor on the CDB3000

NOTE: The CDB3000 positioning controller is protected against short-circuit
and ground faults at the terminals when in operation. In the event of a short-
circuit or ground fault in the motor cable, the power stage is disabled and an
error message is delivered.




3.8.4 Motor temperature monitoring — CDE The motor cable must always be switched with the power cut, otherwise
problems such as burnt-out contactor contacts, overvoltage or overcurrent
ATTENTION! When connected to terminal X3, the motor temperature shut-off of the controller may occur.

sensor must provide basic insulation.

In order to ensure unpowered switching, you must make sure that the con-
tacts of the motor contactor are closed before the controller power stage is
enabled. In the reverse case, it is necessary for the contacts to remain closed

Connection Sensor type Insulation in motor winding until the controller power stage is shut down and the motor current is 0.
XSC(DCE?)E/ Temperature switch (Klixon), PTC, KTY | Sensor basic insulation This is done by configuring appropriate safety times for switching of the
motor contactor in the control sequence of your machine or using the special
Table 3.21  Motor temperature sensor connection ENMO software function of the CDE/CDB3000 positioning controller.

Shield connection and EMC installation

NOTE THE FOLLOWING POINTS:

¢ Execute shield contact via shield connection STxx. For size 7 (45 kW/ 90 A)
and above, execute the shield connection directly beneath the device on
the backing plate.

e For EMC compatible installation the motor terminal box must be HF-tight
(metal or metallized plastic). For cable introduction, packing glands with
large-area shield contact should be used.

Shield connection sheet STxx Shield connection with clip and metal cable binder

¢ For more information on current capacity, technical data and environmental
conditions refer to appendices A1 to A3.

Switching in the motor cable
MOTOR SHUTDOWN:

a
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, MULTI-MOTOR OPERATION:

The CDE3000 positioning controllers can be run with several motors configu-

red in parallel. Depending on the application, various project planning condi-
tions must be met, see appendix A4. Multi-motor operation for CDB3000 is

not permitted.

ISOLATED SWITCHING IN THE MOTOR CABLE:

The motor cable should always be switched with the power cut, otherwise a
fault shutdown may occur.

STR \ (Start right-side)

0SDo1 | X2/16 K1 (ENMO)
(ENMO)
X2/17
f[Hz] / \
0
: L t—>
STR ; — ]
ENMO/ ¢ . —
K1 f— —
Motor 1 i ]
0
control | TENMO! \TENMO |
! -

Connection example for ENMO. The shield connection is not shown.
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Function

Start control: Auxiliary contactor K1 is activated on control start. The output frequency
(output voltage) of the controller is delayed by the time set in parameter 247-TENMO.
This ensures that the motor contactor is closed before the output frequency (output
voltage) of the controller runs up.

Stop control: When “Start control” is cancelled the auxiliary contactor K1 drops out
after a delay set in parameter 247-TENMO. This ensures that the motor contactor only
opens when the power is cut to the power stage of the controller.



39 Serial inte rface (SlO) - CDE/CDB3000 ATTENTION: The RS232 port is used solely as a service diagnosis interface.

Control via the interface is not permitted. The interface is wired to the poten-
tial of the analog inputs. Uncontrolled transient currents passing through the
CCD-SUB 90X cable may result in destruction inside the controller and in the
PC. We therefore urgently recommend using an opto-isolator.

The serial interface (SIO, X4) is used for connection of the DriveManager 3.x and as the
slot for the KeyPad. To connect the positioning controller to the PC / DriveManager 3.x
the ready made-up RS232 cable CCD-SUB 90X (maximum length 3 m) is used.

Pin assignment X4 3.10 CAN interface - CDE/CDB3000

1 +15V DC for keypad KP300 (previously KP200-XL) The CANopen interface is built into the drive controller. The connection is made via con-
nector X5. The power supply to the isolated connection is provided by the customer.

2 TxD, send data
3 RxD, receive data Connection Miniature D-Sub 9-pin plug
4 don't use Surge terminating impedance A jumper (pin 1-2) activates the internal terminating
5 GND for +15 V DC of keypad KP300 (previously KP200-XL) - Bus terminator - resistor (120 Q)
6 +24 V DC (only for KP200) Max. input frequency 1 MHz
' 0
7 don't use Ext. voltage supply F 24V 425 A: 50 mA
- (isolated from drive controller)
8 don't use
9

GND for +24 V DC (only for KP200)

Assignment of connection X5:
Table 3.22  Pin assignment of serial interface X4, CDE/CDB3000

X5/Pin Function D-Sub

—

Jumper on pin 2 for active bus termination
CAN_LOW
CAN_GND

don't use

CCD-SUB 90X

don't use
CAN_GND
CAN_HIGH

don't use

Optotrenner

Ol | N | v | |Ww (N

CAN_+24 V external volateg supply

Table 3.23  Pin assignment X5

Figure 3.25 Connection X4

a
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Bus address

The bus address of a CAN node is set by way of a coding switch.

g
T

o

R
N
B
Kl
H
N
N
HE
Kl
N
N
&
3]
§

§
N
R
N
3
3
&
ifs;
3

Example of address:
11 Dez = B Hex

Figure 3.26  Position and setting of coding switches for CAN bus address

A bus address can be alternatively set via parameters. The addresses from the coding
switch and the parameter setting are added together.

PROJECT PLANNING AND FUNCTION DESCRIPTION

O || For notes on this refer to the CANopen communications manual. The inter-
face is switched off with factory default setting ASTER: OLT_1 disabled

3.11 DC network - CDE/CDB3000

The positioning controllers running in regenerative (braking) mode in the DC network

feed power into the DC network which is consumed by the motorized drive controllers.

ATTENTION: It is essential that DC network operation be verified at the
project planning stage. Please consult your project engineer.
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3.12 Braking resistor (RB) - CDE/CDB3000

In regenerative operation, e.g. when braking the drive, the motor feeds energy back to
the drive controller. This increases the voltage in the DC link. If the voltage exceeds a
threshold value, the internal braking transistor is activated and the regenerated power is
converted into heat by way of a braking resistor.

[

[

Lo I

BG1-5 RBW.
<15kW L e
|

bzw. X21

| |
BG6,7,7a |RB- W
>22kW by !

=s}
o
—_———— .

|
|
|
L

Figure 3.27  Connection brake resistor

while these are live. Always disconnect the power before working on the
device. Wait until the DC-link voltage at terminals X1/L+, L- (BG 1-5) or X21/
ZK+, ZK- (BG 6-7) has fallen to the safety-low voltage before working on the
device (approx. 10 minutes).

%g ATTENTION: Danger to life! Never wire or disconnect electrical connections

appears, the connected device must be isolated from the mains, as the cause
may be overloading of the braking resistor due to mains overvoltage. Please
integrate one of the digital outputs into your control concept accordingly, e.g.
set OSDxx to WOTI (= device heat sink temperature warning).

2 ATTENTION: If the error message E-OTI (device heat sink overheating)



Connection of an external braking resistor
ATTENTION:

A

Be sure to follow the installation instructions for the external braking resis-
tor.

The temperature sensor (bimetal switch) on the braking resistor must be
wired in such a way that the connected positioning inverter is disconnected
from the mains supply if the system overheats.

The minimum permissible connection resistance of the positioning inverter
must not be infringed — for technical data see appendix 2.

The braking resistor is built-in to device variant CDE/CDB3X.xxx, Wx.x, BR.
No additional braking resistor may be connected to terminals X1/L+ or RB+/
RB-; this would damage the inverter module.

For further information please consult your project engineer.

Monitoring of the internal braking resistor

Variant BR

In positioning controller variant BR - CDB3X.xxx, X, BR braking resistor is built-in to the
device. Since overloading of the internal braking resistor may occur, due to mains over-
voltage for example, the braking resistor must be specially monitored.

The maximum permissible peak braking power is stipulated in appendix A2. For further
information please consult your project engineer.

A

LT

ATTENTION: An external braking resistor must be monitored by the control
system.

The temperature of the braking resistor is monitored by a temperature watch-
dog (Klixon).

In the event of overheating the positioning controller must be disconnected

from the mains supply.

3.13

Safe Torque Off (STO)

Applicable to all devices CDE3000 as well as to all special variants CDB3000 SH up from
hardware index 2.4.

)

NOTE: You will find all information relating to the “STO"” function in the
document titled “CDE/CDB SH/CDF — Description of the STO safety function”
(ID no.: 1001.01B.X-XX).
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4 Commissioning

ATTENTION: Commissioning must only be carried out by qualified electri-
cians who have undergone instruction in the necessary accident prevention
measures.

4.1  Choice of commissioning

Mode of commissioning Commissioning steps Continued on

e Project planning and commissioning are
already complete.

Serial commissioning page 49

e Loading of an existing data set.

Step

Action

Connect your PC to the positioning con-
troller of the first drive and switch on the
power to the positioning controller.

Comments

Use a standard serial cable (9-pin
D-SUB female/male).

Start DriveManager 3.x.

Automatically connects to the
linked positioning controller.

If the connection fails, check the settings on the Tools > Options

menu and try again by clicking the icon.

i

Save the current

data set with icon,

either in the parameter database
(directory: c:/../userdata) of the DriveMan-
ager 3.x or to a floppy disk (a:/).

=5

With icon the current data set of
the connected device is always
saved.

Give the file a name of your choice..

o |Initial project planning and commissioning

o e dife syt initial commissioning

page 50

e Project planning and basic setting of the

) . Test run
drive system have been carried out.

page 56

Disconnect from all devices
with icon

P

Connect your PC to the position-
ing controller of the next drive
and switch on the power to the
positioning controller.

4.2

Apply this mode of commissioning if you want to put several identical drives into opera-
tion (serial commissioning). The same positioning controller type and the same motor
must be used for each drive in an identical application.

Serial commissioning

If you already have a complete data set, skip the subsection headed “Save data set from
device to file” (with DriveManager 3.x).

4.2.1

Preconditions:
¢ All positioning controllers are fully connected.
e The first drive is already fully commissioned into operation.
e A PC running the DriveManager 3.x user software is connected..

Serial commissioning with DriveManager 3.x

LTi

With icon

establish a link between the
DriveManager 3.x and

the newly connected device.

With icon
load the data set
saved in step 4 into the device

With icon select
the main window..

Save the setting with button

Repeat steps 4 ... 7 on each of the
other drives.

A

NOTE:

For more information on the DriveManager 3.x refer to the DriveMan-

ager 3.x manual.

CDE/CDB3000 Operation Manual 49




LTi CDE/CDB3000 Operation Manual

4.3 Initial commissioning

Preset solution:

Preconditions

Torgque contral, fiked speeds, control via fieldbus module

The position controller is fully connected; see section 3
Installed DriveManager 3.x version V3.4 or higher
Motor database for motors is installed on PC

B azic settings... |

E Hpanded b >

e Device is connected to PC via RS232 interface (X4) Initial commissioning... |

50

-E3

— Encoder
TTL-mutar encoder,
TTL-pasition encoder

ATTENTION: Never wire or disconnect electrical connections while they are
live!

Before working on the device disconnect the power. Wait for the DC link ca-
pacitors to discharge. Work may only be carried out on the device when the Dutputs... | Reference/Ramps. | Loop contral... | Mator and encaoder...

residual voltage (between terminals L+ and L-) is below 60 V!

Connect input ENPO = low level (CDB terminal 8 (X2) / CDE terminal (X2)) to prevent ‘#:ﬁﬁﬂ:% | * | E ‘

unintentional startup of the motor (power stage disabled, position controller power on). Bus systems... | Cam gear... | KP10 setup ... | FLL...

Preparations
[T N
DriveManager 3.x > ‘ Q | & ‘

e Power up the positioning controller

o Aself-test is carried out Connect Actual values .. | Ermar arming. .. | Manual mode. .. |
Start the DriveManager 3.x ﬁ or:
; ; Communication o _
Set up the connection to the device. Connect > Save =etting in device | Cancel | Help

. . DriveManager 3.x or :
e Open the main “Setup” window

Active device > Change settings Figure 4.1 Main window for the various settings in the DriveManager 3.x




Continue with:

Initial commissioning...

%:

Preset solution:

B azic zettings. .. |

431 Preset solutions

Preset solutions are complete parameter data sets which are provided to handle a wide

variety of typical application movement tasks.

First commissioning

1.?

Preset solution... |

2. =

rator and encoder... |

o 1

Basic seftings. .. |

Select one of many preset solutions, with which your
drive parameters are guickly and easily zet to your
application.

Select the corresponding motor of motor data bank and
adapt encoder and temperature sensar.

To adjust the preset solution finely to your application,
change the relevant basic seftings according to your
needs here.

Torgque control, fixed gpeeds, control wia fieldbusz module

Save sething i device

Figure 4.2 Initial commissioning

Loading a preset solution into the RAM automatically configures the position controller.
The parameters are set for the following:

¢ the control location of the drive controller,

* the setpoint source,

e the assignment of the inputs and outputs for the signal processing and

e the control mode.

Using a preset solution makes commissioning of the positioning controller much quicker
and easier. By changing individual parameters, the preset solutions can be adapted to
the needs of the specific task. Preset solutions modified in this way are stored in the
device as user data sets. This helps you quickly achieve your desired motion solution.
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A total of 20 preset solutions covers the typical areas of application for speed control
with the CDE/CDB3000 controller.

Abbrevia- Start control via/

! Reference source .
tion Bus control profile
TCT_1 +/-10 V-analog - torque 1/0 terminals
SCT_1 +/-10 V-analog 1/0 terminals
SCT_2 Fixed speed table 1/0 terminals

. CANopen field bus interface
SCC_2 Fixed speed table ) ) )
— EasyDrive profile “Basic”
) Field bus option module (PROFIBUS)
SCB_2 Fixed speed table ) ) )
- EasyDrive-Profil , Basic”
) . CANopen field bus interface
SCC_3 CANopen field bus interface ) ) .
— EasyDrive profile “Basic”
) ) CANopen field bus interface
SCB_3 Field bus option module (PROFIBUS) ) ) )
— EasyDrive profile “Basic”
SCP_3 PLC PLC
SCT_4 PLC I/0 terminals
CANopen field bus interface
SCC_4 PLC , )
— EasyDrive profile “ProgPos”
Field bus option module (PROFIBUS)
SCB_4 PLC . .
— EasyDrive profile “ProgPos”
PCT_2 Tables driving set E/A-Klemmen
o CANopen field bus interface
PCC_2 Tables driving set ) .
— EasyDrive profile “TabPos"”
- Field bus option module (PROFIBUS)
PCB_2 Tables driving set ) .
— EasyDrive profile “TabPos”
CANopen field bus interface
) . — CiA 402 Profile Position mode
PCC_1 CANopen field bus interface ) ) )
— CiA 402 Profile Velocity mode
— CiA 402 Interpolated mode
. . Field bus option module (PROFIBUS)
PCB_1 Field bus option module (PROFIBUS) ) ) _
— EasyDrive profile “DirectPos”
PCP_1 PLC PLC

Table 4.1 Preset solutions for speed control with CDE/CDB3000
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Abbrevia- Start control via/
. Reference source .
tion Bus control profile
PCT_3 PLC 1/O terminals
CANopen field bus interface
PCC_3 PLC . )
— EasyDrive profile “ProgPos”
Field bus option module (PROFIBUS)
PCB_3 PLC

— EasyDrive profile “ProgPos”
Table 4.1 Preset solutions for speed control with CDE/CDB3000

All preset solutions have their own individual basic setting window in the DriveManager
3.X.

Procedure
1 F
o Select the preset solution matching your application.. -
Preset zolution... |

ﬁ 1. Preset solution ‘E‘

Selection for preset solution:

5 = Speed cortrol, fixed speeds, control via fieldbus module

ed
orque contiol, +/-104 reference, contiol via leminal
1121 = Speed control, +/-104 reference. contol via teminal
SCT_2 [3) = Speed control, fixed speeds, contiol via lerminal
SCC_2 {4) = Speed control. fived speeds. conal via CAN-Bus
CE_2 [5) = Speed coniral_fixed speeds, contiol via fieldbus modue

Speed control, reference and control via fieldbus module
Speed control, reference and control via PLC
Speed control, reference via PLE, control via terminal
eed control, reference via PLC, contral via CAN-Bus
= Speed control, reference via PLC. control via fieldbus module

- Limit switch evaluation

Set preset soluion Cancel

Figure 4.3 Selection of preset solution

, NOTE: For detailed information on preset solutions and on terminal assign-
ment refer to the CDE/CDB3000 Application Manual.



4.3.2 Setting the motor and encoder * that the motor protection (“Motor protection” tab) is correctly set and
e that the control circuits of the drive are preset.

Procedure
2 '§ , NOTE: The torque controller is set up optimally, so no further adjustments
e Setting up the motor data via the motor database - ) are necessary.
Motorand encoder_ | The setting of the speed controller is based on the assumption that the ma-
chine moment of inertia reduced onto the motor shaft is equal to the motor
Motor and encoder moment of inertia.

The speed and position controllers offer a high degree of damping, and so
Motor | Motor contastor | Moments of inerlia | Encoder | Motarg < » are also suitable for loop control of elastic mechanisms.

For special settings to optimize the speed and position control loops, please use the
Actual motor: CDE/CDB3000 Application Manual.

Mator type designation: Click on the “Motor selection” button on the “Motor” tab to select the right motor
from your installed database. The motor type is indicated on its name plate. If the motor
data set is supplied on a data carrier (floppy disk, CD-ROM), it can be loaded directly by
clicking on the “Different Directory” button.

IWAR81 h4_BR10

Select new motor from data base: .
Setting of the encoder

bd lecti . . .
wl The encoder connected to the motor is set up on the Encoder tab. It is also possible to
work with two encoders. The first encoder is used for commutation and speed control
of the motor (motor encoder) and the second for position control. Both functions can

Identify new motor from type plate data: ) o
also be implemented with just one encoder.

totaridentification |

LCancel Ll

Figure 4.4 Motor and encoder setup
A database is available containing the settings for all motors. Using the correct motor

data set ensures
¢ that the electrical parameters of the motor are correctly set,

a
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Motor and encoder
Motar | Fotor cantactar | toments of inertia ~ Encader I Motor[ﬁ 4 | »

Select encoder combination:

ITT_TT [2)] = TTL-motor encoder, TTL-position encoder j

TTL-motor and position encoder:

|1024

Encoder lines:

Encoder not mounted on shaft:

Transmission ratio

LCancel | Al

Every encoder combination has a special setup screen.

For more information on setting up the encoders, refer to the CDE/CDB3000 Application
Manual.

Checking the encoder

To check the encoder the motor shaft is rotated by hand. The viewing angle when
checking is from the front onto the shaft end (flange). The “Setpoint and actual values”
status display, under “nist, Actual speed”, must indicate a positive speed in clockwise
rotation and a negative speed in counter-clockwise rotation. If the speed is incorrect,
check the following points:
e |s the encoder cable correctly connected to the motor and the positioning controller?
¢ |s the encoder cable in use the correct one for the type of encoder?
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4.3.3 Making basic settings

Custom setup screens are provided for fine adjustment of each preset solution. You can
use them to adapt the drive to your application. For a detailed description of the indi-
vidual functions, refer to the CDE/CDB3000 Application Manual.

Procedure

* Making basic settings

B asic settings. .. |

(%]
11— = ]
Torque control, +/-10¥ refere... -10v 2 !
: L[]
! 3. +10%
Scaling of reference .. | el 4
Speed profile .. |
Limitationsg ... | 1. +10¥ corespondsto |__100 %
2 +0V cormesponds to I 1] &
Stoprampz ... of
3. 0% coresponds to I 1] &
4. 10 coresponds to _-100 %
 —— |_1 500. 14min

Lancel Ll




4.3.4 Saving the settings

Procedure

DriveManager 3.x CDE/CDB3000 > Setup
or:
Active device > Change settings

Saving the settings in the device

Any changes which are to be stored perma-
nently in the device must be saved by way of
the CDE/CDB3000 setup screen.

Eal 1-cpB 32.004 sctup

Proset gohtion

Tk _h-;_ Spead control-Openboop, 0-10% ar fised 2paeds, contral via
= termiral

Initial 0 rmimie & ioning. | Bagic sEtings... I

o A |

=

Azl valies | Enor Wzming. .. | b &zl mode.. .

Save aetting in devics |

Coced | Hen |

The changes made can also be saved to a file.

Procedure

DriveManager 3.x CDE/CDB3000 Setup
or:

Active device > Save device settings to
> file

Saving the settings to a file

Choose the file name ( e.g. mydata). All
parameters are saved under the chosen file
names ( e.g. mydata) with the appropriate
extension (*.00D). The device data can be
assigned a description prior to saving.

Read setup from device E

% Description of setup:
|

Read which parts of setup from device ?

e |
LCancel |

Continue with “Test run”, see section 4.4.
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4.4

Test run

The drive is tested without the coupled mechanism. The test run is carried out in speed
controlled mode, independently of the chosen preset solution.

A test run is still possible even if the motor is already coupled to the system:

Ll

ATTENTION:
Test run with installed motor:

In this case it must be ensured that the test does not damage the system! In
particular, pay attention to positioning range limits.

Please note that you yourself are responsible for safe operation. LTi DRIVES
GmbH cannot accept liability for any damage incurred.

Danger to life from uncontrolled rotation!

Before motors with a feather key at the shaft end are commissioned, the
feather key should be secured against being ejected, if this cannot be pre-
vented by drive elements such as pulleys, couplings, or the like.

Preset solution, torque control:

In this preset solution the drive must not be run without load torque, other-
wise the motor shaft would accelerate uncontrolled up to the preset speed
limit.

ATTENTION:

Destruction of the motor:

The motors are intended for operation on the positioning controller. Direct
connection to the mains supply may destroy the motor.

High surface temperatures may occur on the motors. Temperature-sensitive
items should therefore not be placed on top of or attached to the motors.
Protective measures may be needed to prevent touching.

The temperature sensor installed in the coil is to be connected to the direct
drive controller in order to prevent overheating of the motor by the tempera-
ture monitor.

The motor brake (if installed) should be checked for fault-free functioning
before installation of the motor.
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The optionally installed standstill holding brake is only designed for a limited
number of emergency braking operations. Use as a working brake is prohib-
ited.

1. ENABLE SAFE STANDSTILL (ONLY CDE)
High level at terminal X2/22

2. SET ENPO POWER STAGE ENABLE
High level at terminal X2/10

Safe Standstill
I Safe Standstill input

ENPO

ENPO input

ms Start

3

A

Start

> + 4ms Device status: “Technology

I— ready”

DriveManager 3.x > Open-loop control

Active device > Open-loop control > Basic operation modes

Pt

Pay attention to the time response of the inputs.

3. CONTROL WITH DRIVEMANAGER 3.X:
Select “Speed control” and start the drive, e.g. with setpoint 100 rpm.

Procedure




Check the drive response

Control Now you can assess the drive response with the aid of step responses, which can be
recorded using the DriveManager 3.x digital scope function

Select the following three recording variables:

-0: Speed: Setpoint
-1 Speed: Actual
-2 Torque: Actual

Trigger condition:

Channel 0; rising edge, pretrigger 10 %,; level: 30 rpm

& Plotting window

Procedure

DriveManager 3.x > Digital Scope
or:

Active device > Monitoring > Quickly changing digital scope values

Start the drive with a setpoint value of 100 rpm for example.

]
LTI CDE/CDB3000 Operation Manual | 57 |




LTi

Compare the step response of your drive with the diagram. With resolvers the overshoot
of the actual speed should be around 20 %; with incremental encoders around 30 %
(referred to the setpoint value). Make sure the drive system exhibits small signal response
(the torque setpoint value must be less than the maximum).

If the torque setpoint reaches its maximum, reduce the speed step.

The time response (rise time, correction time) of the speed control loop is independent
of the speed step.

Result:

If the step response of your drive more or less matches the diagram, you can be sure
that the motor phases are correctly wired, the encoder is correctly connected, and the
CDE/CDB3000 parameters are set to the correct motor.

If the step response deviates severely from the diagram, it is to be assumed that

¢ the motor data set was selected incorrectly, or
¢ the cabling is faulty.

Check the individual steps from chapter 3 “Electrical installation” and section 4.3 “Initial
commissioning” and repeat the test run.

The step response may also deviate if the ratio of the machine moment of inertia re-
duced onto the motor shaft relative to the motor moment of inertia is very high. Here
the loop control settings must be optimized. For special settings to optimize the speed
and position control loops, please use the CDE/CDB3000 Application Manual.
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4.5 Operation with KeyPad KP300

The KP 300 can be plugged directly into the positioning controller ( X4). For details on
individual functions and handling refer to the KP300 operation manual.

Overview KeyPad

Designation Summary explanation

KeyPad with graphical display ( 128 x 64 pixels) for parameter setting,
actual value display and serial commissioning of positioning controllers.
KP300 Graphical display including device status and parameter texts. Language:
German or English (configurable).

The KeyPad KP300 supports the SmartCard “SC-XL".

KP300 mechanism

Dimensions 70 x 84 x 37 mm
(see illustration) (wx hxd) H

Weight 120 g oD D
QLD
Connection (RS232) VA c
Can be plugged directly ‘ B | 1

Standard (1)

into drive unit

Installing the KP300

1
\

The unit can be installed directly on the drive
controller or by way of a RS232 cable (e.g.
CCD-SUB903) at any location inside the switch
cabinet (see drawing).

e

Please use only self-tapping screws for
thermoplastics (e.g. EJOT PT screw, type K30 x
8 WN1412).

Note: The KP300 has IP20 protection.

A As switch cabinets usually have 1P44
protection or higher, the KP300 must
not be operated outside of the

cabinet without additional protective measures
(such as a cut-out in the cabinet door).




4.6  Operation with DriveManager 3.x

Precondition:
¢ DriveManager 3.x user software version V3.4 or higher installed on the PC.

DRIVE-
MANAGER

CCD-SUB90X

Figure 4.5  Positioning controller connection to PC/DriveManager 3.x

The key functions

o
o
5

Function Menu

Change setting of active ) . :
Active device > Change settings

Icon

Function

Save data set of active device to file

Menu

Active device > Save device settings to

=

Data set transfer from file to active
device

Active device > Load device settings from

device
Print parameter data set Active device > Print settings
Digital Scope Active device > Monitoring > Quickly changing

digital scope values

) Active device > Open-loop control > Basic operation
Control drive P P P

modes
Connect to device Communication > Connect > Single device
Bus initialization, Change setting Communication > Bus configuration
Disconnect all devices Communication > Disconnect

EE=Rle e @

r
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5 Diagnosis/Troubleshooting

5.1 LEDs

At the top right of the positioning controller there are three status LEDs coloured red
(H1), yellow (H2) and green (H3).

Flash code of
red LED H1

Display
KeyPad

Explanation

Cause/Remedy

The exact error code can be read from the

red LED  yellow green LED
(H1) LED (H2) ((z5))
Power on - - [ J
Ready (ENPO set) O [
In service/Auto-tuning active O * [}
Warning [} @/ % [ J
Error * (flash @] [ ]
code)
O LED off, @ LED on, * LED flashing

5.2 Error messages

If an error occurs during operation it is indicated by a flash code from LED H1 (red) on
the positioning controller. The code indicates the type of error. If a KP300 (previously
KP200-XL) is connected, the KeyPad displays the error type as an abbreviated code.

x E-CPU Collective error KeyPad or DriveManager 3.x.
Undervoltage Check power supply. Also occurs briefly in
2X E-OFF
shut-off response to normal power-off.
Short-circuit, ground fault: Check cabling of
connections, check motor coil, check neutral
Current overload conductor and grounding (see also section 3,
3x E-OC shut-off Installation).
Device setup not correct: Check parameters of
control circuits. Check ramp setting.
Voltage overload from mains: Check mains volt-
age. Restart device.
Ax E-OV Voltage overload Voltage overload resulting from feedback from
shut-off motor (regenerative operation): Slow down
braking ramps. If not possible, use a braking
resistor.
. Motor overloaded (after | x t monitoring): Slow
Motor protection . )
5x E-OLM down process cycle rate if possible. Check mo-
shut-off ) o
tor dimensioning.
Device safety Device overloaded: Check dimensioning. Pos-
6x E-OLI ) )
shut-off sibly use a larger device.
Motor PTC correctly connected?
Parameter MOPTC correctly set(type of motor
7x E-OTM m?etcigéempsra— PTC evaluation)?
9 Motor overloaded? Allow motor to cool down.
Check dimensioning.
Ambient temperature too high: Improve ventila-
8x E-OTI Positioning con- tion in cabinet.

troller overheated

Load too high during driving/braking: Check
dimensioning. Possibly use a braking resistor.

1) For more information see also CDE/CDB/CDF3000 Application Manual

Table 5.1

Error messages
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If you have any technical queries about project planning or commissioning of the drive
unit, please contact our Helpline.

Helpline
You can reach us:

Mon.-Fr.: 8 a.m. - 5 p.m. Phone +49 6441/966-180
mail: helpline@It-i.com
Fax: +49 6441/966-137

If you need further assistance, our specialists at the LTi Service Center will be happy to
help.

Service repairs
You can reach us:

Mon.-Fr.. 8 a.m. - 5 p.m. Phone +49 6441/966-888
mail: service@It-i.com
Fax: +49 6441/966-211

NOTE: If you need more detailed assistance and advice, you will find all the
services we offer in the “Support & Service” order catalogue, available to
download from the section of the same name on our website at www.|t-i.
com.

5.3
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User errors in KeyPad operation

Error Cause Remedy
ATT1 Parameter capnot be 'changed at current Select user level 1-MODE higher.
user level or is not editable.
Motor must not be controlled via the Cancel start signal from a different
ATT2 :
CTRL menu. control location.
Motor must not be controlled via the
ATT3 CTRL menu because of error state. Reset error.
ATT4 New parameter value impermissible Change value.
ATTS New parameter value too high Reduce value.
ATT6 New parameter value too low Increase value.
ATT7 Card must not be read in current state. Reset start signal.
ERROR Invalid password Enter correct password.
Table 5.2 KeyPad user error: Reset with start/enter
5.4 User errors in SmartCard operation
Error Cause Remedy
ERRI1 SmartCard write-protected
ERR92 Error in plausibility check
ERR93 SmartCard not readable, wrong positioning controller type
ERR94 SmartCard not readable, parameter not compatible )
- Use different
ERR96 Connection to SmartCard broken SmartCard
ERR97 SmartCard data invalid (checksum)
ERR98 Insufficient memory on SmartCard
Selected area not present on SmartCard, no parameters trans-
ERR99
ferred from SmartCard
Table 5.3 SmartCard error: Reset with stop/return




5.5  Errors in power switching

File Communication Wiew  Active device Extras ‘Window ?

~u

%’:“I ET'% % % Change settings ... f

Load device settings from ¥

In case of too frequent switch- Store device settingson b
After a rest phase of a few

Power on. Positioning con-

. . . Prink settings ...
ing the unit protects itself b ) o
troller shows no response '9 Jnit prot . y minutes the device is ready to - compare settings
high-resistance isolation from the . e Yy e
(LEDs off). start once again. Reset fo Fad
system. I
Contral 3
- Monitor 3
Select 3
5.6 Reset e
[1/min]

The reset function is divided into two areas with differing effects. Parameter reset
restores to the last value stored in the device. Device reset restores the entire data set to
the factory setting (delivery defaults).

Check the terminal assignment and functionality of the positioning controller

2 ATTENTION: The factory setting also resets the selected preset solution.
in this operation mode, or load your own user data set.

Parameter reset with KeyPad

If you are in the setup mode of a parameter and press the two cursor keys simultane-
ously, the parameter you are currently editing will be reset to the last setting stored
(= saved with parameter 150-SAVE).

Factory setting with KeyPad

Press both cursor keys simultaneously during positioning controller power-up to reset all
parameters to their factory defaults and the system is reinitialized.

Factory setting with DriveManager 3.x

In the “Active device” menu, the “Reset to factory setting” option can be used to re-
store the delivery defaults of the device.

s
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A Appendix

A.1  Current capacity of positioning controllers

The maximum permissible positioning controller output current and the peak current

are dependent on the mains voltage, the motor cable length, the power stage switching
frequency and the ambient temperature. If the conditions change, the maximum permis-
sible current capacity of the positioning controllers also changes - refer to the following
characteristic lines and tables.

-
0’07
JA XXX
KEKRKL
wz':'&t'z/
KAXKKEXK

-

RIXRRR )

—(1)

T T
45 50 —> 5 35 40 45 50 >

f[Hz] f[Hz]

Characteristic lines BG1 to BG5 Characteristic lines BG6 to BG7a

Explanation of characteristic lines:
(1) Continuous operation

(2) Intermittent > 5 Hz rotating field frequency
Project planning rule:

Peak current see tables A.1to A.4 . .
T= cycle time < 1 min

(3) Intermittent O to 5 Hz rotating field frequency
Peak current Imax see tables A.1to A.4

(4) Pulse mode
Pulse current = 1.15 times Imax for 20 ms

LTi

Positioning controllers for 230 V systems

Rated

Switching current

Ambient
Servo frequency of
temperature

Peak current [A ¢]?)

for intermit- for inter-

controllers  power stage [°C] at230V tentopera- mittent for
[kHz] (A tion operation time® [s]
0to5Hz >5Hz
4 45 2.4 4.3 4.3
CDE/CDB 8 40 2.4 4.3 4.3 30
32.003,Cx.x 12 40 2.1 3.75 3.75
16 40 1.8 3.2 3.2
4 45 4 7.2 7.2
CDE/CDB 8 40 4 7.2 7.2 30
32.004,Cx.x" 12 40 3.5 5.7 6.3
16 40 3 5.0 5.4
CDB
32.008,Cxx") 4 40 7.1 12.8 12.8
8 40 7.1 12.8 12.8
CDE/CDB 12 40 6.3 10 11.35 30
32.008,Wx.x ' ’
16 40 5.5 8 9.9
) Wi i i i
With heat sink HS3... or additional cooling el e @
surface . .
) e S0 S Mounting height 1.'000 m above MSL
4 Shut-off as per I2 x t characteristic End-to-end mounting

Table A.1  Positioning controllers for 230 V systems
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Positioning controllers for 400/460 V systems, variant “W":

Rated current

Peak current[A ]

Switching
frequency Ambient at rotating field
Servo ... forinter- for
of power tempera- at at frequency rising in
controllers . ) mittent  time®
stage  ture[°C] 400V 460V linear mode .
operatlon 3
[kHz] 0to 5 Hz I
[kHz] PCl [Auyl [Agf]  OHz 5Hz  >5Hz
4 45 22 22 40181y
CDE/CDB 8 40 2.2 2.2 4 4 4(1.81y)
34.003,Cx.x 30
(.75 kW) 12 40 16 16 29 29 | 29081
16 40 10 10 18 18 18(1.81)
4 45 41 41 7.4 74 | 74081
CDE/CDB 8 40 41 36 7.4 74 | 74081
34.005,Wx.x 30
(1.5 kW) 12 40 32 24 57 5.7 5.7 (181
16 40 24 18 43 43 | 43081y
4 45 5.7 5.7 10.3 103 | 1030181y
CDE/CDB 8 40 57 57 |103%782| 103 |103(1.81y)
34.006,Wx.x v 30
2.2 kW) 12 40 415 | 31 | 7564 75 75(1.81)
16 40 26 19 47 47 | 47081y
4 45 78 7.8 14 14 140181y
CDE/CDB 8 40 78 78 14 14 14(1.81y)
34.008Wx.x 30
3 kW) 12 40 64 | 48 1 11 11(1.81y)
16 40 5.0 37 7.8 9 9(181y)
4 45 10 10 18 18 18(1.81y)
CDE/CDB 8 40 10 838 18 18 18(1.8 1))
34.010,Wx.x 30
@ kW) 12 40 8.1 6.0 13 145 [ 145081y
16 40 6.2 46 7.8 11 1(1.81y)
4 40 14 14 25 25 25
CDE 8 40 14 122 25 25 25
34.010, 40
Wrxs 12 40 103 | 77 13 145 14,5
16 40 66 | 49 7.8 1 1

Table A.2  Positioning controllers for 400/460 V systems, variant “W"
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Rated current

Peak current[A 13

Switching
frequency Ambient at rotating field
Servo ... forinter- for
of power tempera- gt at frequency rising in
controllers o . mittent  time®
stage  ture[°C] 400V 460V linear mode :
operation S
(kHz] 0to5Hz Is]
[kHZz] [°C] [Agsl  [Aggl 0 Hz 5Hz >5Hz
4 45 14 14 25 25 25(1.8 IN)
CDE/CDB 8 40 14| 122 25 25 25 (1.81y)
34.014,Wx.x 30
(5.5 kW) 12 40 10.3 7.7 18 18 18(1.8|N)
16 40 6.6 4.9 12 12 12 (1.8 1)
4 45 17 17 31 31 31 (1.8|N)
CDE/CDB 8 40 17 | 135 31 31 31(1.81y)
34.017,Wx.x 30
(7.5 kW) 12 40 12.5 9.3 23 23 23 (1.8 1)
16 40 8.0 6,0 14 14 14 (1.8 1)
4 45 24.0 24 43 43 43(1.81y)
CDE/CDB 8 40 24.0 24 43 43 43(1.81y)
34.024, Wx.x 30
(11 kW) 12 40 19.5 14 35 35 35(1.8 1)
16 40 15 1" 27 27 27 (1.8 1)
4 45 32 32 58 58 58 (1.8 1)
CDE/CDB 8 40 32 28 58 58 58 (1.8 1)
34.032,Wx.x 30
(15 kW) 12 40 26 20 39 47 47 (1.81\)
16 40 20 15 32 36 36 (1.8 1)
Motor cable length 10 m
1) = CDE 3) for 400 V systems a ng
) = CDB 4) ) Shut-off as per |2 x t char- Mounting height 1,000 m above MSL
2)= o
acteristic End-to-end mountingt

Table A.2  Positioning controllers for 400/460 V systems, variant “W*




Positioning controllers for 400/480 V systems, variant “W"

Rated cur-
o 3)
—— Switching - Peak current[A ]
itchi Peak current[A (] frequency Ambient . :
Switching rent [Aes] Servo of?oowe:/ tempera at rotating field oo
. - e or inter-
Servo frequency Ambient [P controllers t ture [°C] at at frequency rising in .
of power tempera- 9 i e SRS e 400|480V linear mode mittent
controllers at at frequency rising in for LG H| i
stage ture [°C] I q mittent o3 [F operation
400V 480V  linear mode " timed
[kHZz] operation time®[s]
0to5Hz [kHz] [’Cl  [Ag] [Aggfl OHz 5 Hz > 5 Hz
[kHz] Cl [Aetl [Aegfl  OHz 5Hz >5Hz 4 45 10 | 99 170 220 | 22001y
CDE/CDB
8 40 110 99 134 165 165 (1.5 1y)
4 45 45 41 90 90 90(2.01y) 34.108,Wx.x N 30
y OZIZFW 8 40 45 4 90 90 90 2.01y) 100 (55 kW) 12 40 90 81 107 144 144 (1.6 1)
. ,Wx.x
22 kW) 12 40 45 4 90 90 90 (2.01y) 16 40 72 65 86 115 115 (1.6 1)
16 40 42 38 84 84 842,01y 4 45 143 129 270 286 286 (2.0 1)
CDE/CDB
8 40 143 129 215 215 215 (1.5 1y)
4 45 60 54 120 120 120 (2.0 1) 34.140,Wx.x N 30
CDE S 40 60 54 120 120 120 2.0 1) (75 kW) 12 40 115 104 172 172 172 (1.51y)
34.058 Wx.x 3°108) 16 40 92 | 83 138 138 | 138(1.51y)
(30 kW) 12 40 58 | 52 116 16 | 116(2.01) 2N
16 40 42 38 84 84 84(2.01y) 4 45 170 153 190 315 315(1,9IN)
CDE/CDB
8 40 170 153 151 220 220 (1.3 1)
4 45 72 | 65 144 144 | 144201y 34.168,Wx.x . 10
CDE 8 40 72 65 144 144 144 (Z'OlN) (90 kW) 12 40 136 122 121 164 164 (1.2 lN)
34.070,Wx.x 3%/109
(37 kW) 12 40 58 52 16 116 116 (2.01,) 16 40 109 98 97 131 131 (1.2 1)
16 40 42 38 84 84 84(2.01) 1) = CDE 4) Shut-off as per | P xt characteristic Motor cable length 10 m
“~'N
2 45 5 M 68 675 67 (15 1) 2)=CDB 5) Under pre-load of max. 70% Mounting height 1,000 m above MSL
CDB 3 0 45 1 45 4; 67 ( '5 IN) 3) for 400 V systems 6) At heat sink temperature < 45 °C End-to-end mounting
34.044,Wx.x — 309 Table A.3  Positioning controllers for 400/480 V systems, variant “\W”
(22 kW) 12 40 36 33 36 36 54 (1.5 1)
16 40 27 24 27 27 41 (1.5 IN)
4 45 72 65 108 108 108 (1.5 1)
b8 8 40 72 | 65 72 72 108 (1.5 1)
34.070,Wx.x 30
(37 kW) 12 40 58 52 58 58 87 (1.5 1)
16 40 42 38 42 42 63 (1.5 1)
4 45 90 81 170 180 180 (2.0 1)
CDE/CDB 8 40 9 | 81 134 180 | 180201y
34.088,Wx.x 30
(47 kW) 12 40 90 81 107 144 144 (1.6 1)
16 40 72 65 86 115 115 (1.6 1)

Table A.3  Positioning controllers for 400/480 V systems, variant “W”

LTi
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Positioning controllers for 400/480 V systems, variant “L"
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Rated
o Peak current[A 3
Switching current Aetfl
frequency Ambient . :
Servo at rotating field
of power tempera- .. forinter-
controllers o at at frequency rising in
stage  ture [°C] : mittent
400V 480V linear mode _
[kHz] operation
0to 5 Hz
[kHz] [°Cl  [Agf] [Aggl OHz 5 Hz >5Hz
4 45 110 929 205 220 220(2.01y)
CDB/CDE. 8 45 110 | 99 165 187 | 187(1.71y)
x4.088,L 30
(55 kW) 12 45 110 | 99 132 165 165 (1.5 1)
16 45 90 81 106 135 135 (1.5 1)
4 45 143 | 129 230 286 | 286(2.01y)
CDB/CDE. 8 45 143 | 129 190 215 | 215151
x4.108,L 30
(75 kW) 12 45 14 | 103 152 172 172 (151
16 45 91 82 122 138 138 (1.5 1)
4 45 170 153 230 340 340 (2.01y)
CDB/CDE. 8 45 170 | 153 190 255 | 255(151)
x4.140,L 10
90 kW) 12 45 136 | 122 152 204 | 204(1.51y)
16 45 109 98 122 163 163 (1.5 1)
4 45 210 189 230 340 340 (1.6 1)
CDB/CDE. 8 45 210 | 189 190 255 | 255(1.21y)
x4.168,L 10
(110 kW) 12 45 168 | 151 152 204 | 204(1.21y)
16 45 134 121 122 163 163 (1.2 1)
4 45 250 225 230 325 325 (1.3 1)
CDB/CDE. 8 45 250 | 225 190 255 | 255(1,01y)
x4.208,L 10
(110 kW) 12 45 168 | 151 152 204 | 204(1.21y)
16 45 134 121 122 163 163 (1.2 1)

Rated
3
Switching current Peak current[A ]
frequency Ambient : :
Servo at rotating field
of power tempera- ... forinter-
controllers . at at frequency rising in
stage  ture[°C] : mittent
400V 480V linear mode .
[kHz] operation
0to5Hz
[kHz] [°C] [Agts]l [Aggl 0 Hz 5 Hz >5Hz
4 45 45 41 67,5 67,5 67,5 (1.5 1)
CDB.x4.044,L 8 40 45 41 45 45 67,5 (1.5 1)
! 60
(22 kw) 12 40 36 Y 36 36 54 (1.5 1)
16 40 27 24 27 27 41 (1.5 1)
4 45 45 41 90 90 90 (2.0 1)
CDE.x4.044 L 8 40 45 41 90 90 90 (2.0 1)
! 30
(22 kw) 12 40 45 | M 90 90 90 (2.0 1)
16 40 42 38 84 84 84 (2.01y)
4 45 60 54 90 90 90 (1.5 1)
CDB.x4.058 L 8 40 60 54 60 60 90 (1.5 1)
! 60
(30 kw) 12 40 48 43 48 48 72(1.51y)
16 40 36 33 36 36 54 (1.5 1)
4 45 60 54 120 120 120 (2.01y)
CDE.x4.058,L 8 40 60 54 120 120 120 (2.0 1) 30
(30 kw) 12 40 58 52 16 116 116 (2.0 1)
16 40 42 38 84 84 84(2.01y)
4 45 72 65 108 108 108 (1.5 1)
CDB.x4.070 L 8 40 72 65 72 72 108 (1.5 1)
! 60
(37 kw) 12 40 58 52 58 58 87 (1.51y)
16 40 42 38 42 42 63 (1.5 1)
4 45 72 65 144 144 144 (2.0 1)
CDE.x4.070,L 8 40 72 65 144 144 144 (2.011) 0
(7 kw) 12 40 58 52 116 116 116 (2.0 1)
16 40 42 38 84 84 84 (2.01)

3) for 400 V systems

4) Shut-off as per 12 x t characteristic

Motor cable length 10 m
Mounting height 1,000 m above MSL

End-to-end mounting

Table A.4  Positioning controllers for 400/480 V systems, variant “L”

Table A.4  Positioning controllers for 400/480 V systems, variant “L”




CDB34.008,W to CDB34.032,W

A.2 Technical data

CDE/CDB32.004,C to CDE/CDB34.006,W

Designation

3 S v St = N N
S o = o o = 3
_ 2 3 2 2 8 S n a2 2 & a2 a2 3
Designation S S S) S} S} S] (2] L= o (2] L= e m
N I N < < < a o < a o a [a)
m m m m m m Q H m Q H H O
a a a a a a Teaes a fa fa a fa fa fa
v o o ] ] o HETIIEEL R O O o O O o O
~ ~ ~ ~ ~ ~
a fa a a fa a
Technical data
= - - & = - Output, motor side?) BG3 BG4 BG5
o Recommended rated power with
Output, motor side ) BG1 BG2 4-pole standard motor for CDB 3.0 kW | 4.0 kW - 55kW | 7Z5kW | 11 kW | 15kW
Recommended rated power with 0.375
Voltage 3x0...400/460 V
4-pole standard motor for CDB kW 0.75kW | 1.5kW | 0.75kW | 1.5kw 2.2kw £l
Continuous current effective (Iy) 78A | 10A [ 10A [ 14a [ 17a | 244 | 32A
Voltage 3x0..230V 3x0...400/460V
- ; Peak current (see Table A.2)
Continuous current effective (1) 24A ‘ 43A ‘ 71 A 22A ‘ 41 A ‘ 57A
Rotating field frequenc 0..400H
Peak current (see Table A.1) (see Table A.2) ng i quency i
Switching frequency of power stage 4,8, 12, 16 kHz (factory setting 8 kH
Rotating field frequency 0...400 Hz witehing frequency of pow 9 2 y setting 2
Switching frequency of power Input, mains side
stage 4,8, 12, 16 kHz (factory setting 8 kHz) Mains voltage 3% 400V (-15%) ... 3 x 460 V (+10%)
Input, mains side . 57 7.3 9.4 10.2 12.4 17.5 233
S X400V (15%) Device connected load KVA | KVA | KkvA | kvA | kvA | kvA | kvA
. X - o) ...
Mains voltage 1x230V-20 % +15 % 3 %460 V (+10%) Asymmetry +3 % max.
Device connected load 1.0kvA | 1.6kvA | 3.0kvA | 1.5 kvA [ 3.0kvA | 4.2kvA Frequency 50/60 Hz £10 %
Asymmetry of mains voltage - +3 % max. Power loss at CDE 4 kHz 150W | 187 W 25w | 270w | 330W | 415 W
t lock -
Frequency 50/60 Hz £10 % 50/60 Hz 10 % frz;vj;;ge cloc 816 ki 177W | 222 W 283W | 340W | 415w | 525 W
Power loss at CDE 4 kHz
power stage ‘513 a sg w 1;8:’/\/\/ ggw 15;57\</Vv E;YIVV ‘P)Z‘xjr gzzztdcoDci 4 khHz 135W | 172w ) 210W | 225W | 315W | 400 W
clock frequency 8/16 kHz frequency 8/16 kHz 162 W | 207 W 268 W | 325W | 400W | 510 W
szv\ézrr I;zsgzt DB 4khz 35W 48 W 95 W 55 W 80 W 106 W Braking chopper power electronics
clock frequency 8/16 kHz 30w 55w 105w 70w nzw 148 W Peak braking power with int. brak-
; ; ing resistor (only with variant 6.0 kW at90 Q - 6.0kWat90 Q | 6.0kWat90 Q
Braking chopper power electronics CDE/CDB34 ..., Wx.x, BR)
Peak braking power with int. brak- 1.7 kW 1.6 kW 1.6 kW o ) )
M h t f
ing resistor (only with variant CDE/ - - at - at at exltr;,lrmn:IrIT; %szllfefstiai?ncs ?es?srt]or 31 Q - 47 Q 20
CDB34 ..., Wx.x, BR) 360 Q 360 Q 360 Q
. - : 1) Data apply: to 1-phase devices at 230V, to 3-phase devices at 400 V
Minimum ohmic resistance of an
. . . 100 Q 56 Q 180 Q
externally installed braking resistor Table A.6  CDB/CDE34.008 to CDB/CDE34.032
1) Data apply: to 1-phase devices at 230V, to 3-phase devices at 400 V
Table A.5 CDE/CDB32.004,C to CDE/CDB34.006,W
LTi
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CDB/CDE34.044,W to CDB/CDE34.168,W CDB/CDE 34.044,L to CDB/CDE 34.208,L
< 0 o 00 ©0 (=) 0 — — ] — ] — — -
Designation g' S S 8 = = = Designation 3 °L.9|- = g g ‘3 g g
= = = = O = I & § 8 & & & g
S A Bl A E | A G N - - - -
m m o 1) 1) m m m
S & 3 & & & & 5| 8/8 |8 /8 8|8 8
A [a) [a) [a) (a) [a) (o) (a) < < < < < < < <
fechnical data v v v v v v = Technical data a) a a) a) a) a) a a
v} U o o o v} ] ]
Output, motor side” BG6 BG7 BG7a
=
Recommended rated power Output, motor side BG6 BG7 BG7a
with 2-pole standard motor 22 kW | 30kW | 37kW | 47 kW 55 kW 75 kW | 90 kW Recommended rated 10
for CDB power with 2-pole 22 kW | 30kW | 37kW | 55kW | 75kW | 90 kW | 110 kW W
Voltage?) 3x0 .. 400/480V standard motor for CDB
2)
Continuous current effective () | 45A | 60A | 72A | 90A | 110A [ 143 | 1704 Voltage 3x0...400/480V
Peak current (see Table A.3) E\‘I):El'”)uous current effec- 45A | 60A | 72A | 110A | 143A | 170A | 210A | 250A
N
Rotating field f ... 400 H
otating field frequency 0 00 Hz Peak current (see Table A.4)
Switching frequency of power 4,8, 12, 16 kHz (for CDE3000 factory setting 8 kHz) .
stage (for CDB3000 factory setting 4 kHz) Rotating field frequency 0 .. 400 Hz

Switching frequency of

Input, mains side
power stage

4,8, 12, 16 kHz (for CDE3000 and CDB3000 factory setting 4 kHz)

Mains voltage 3x400V (-15%) ... 3x 480V (+10%) T

Input, mains side
Device connected load 31 kVA | 42 kVA | 50kVA | 62 kVA | 76 kVA 99 kVA Q\Li Mains voltage 3x400V (-15%) ... 3x 480V (+10%)
Asymmetry +3 % max. Device connected load 31 kVA ‘ 42 kVA ‘ 50 kVA ‘ 76 kVA | 99 kVA ‘ 118 kVA ‘ 128 kVA ‘ 128 kVA

0,
Frequency 50/60 Hz +10 % Asymmetry *3 % max.
0,
2000 Frequency 50/60 Hz +10 %
Power loss CcDB 520W | 700W | 860W | 1050 W | 1300 W | 1700 W W Power loss CDB 610 010 5300 5 000 000
CDE 610W | 830W | 1010W | 1300 W | 1600 W | 2100 W | 2500 CDE 10W [ 830W | 1010W | 1950 W [ 2300W | 2550W | 3000W | 3000 W
W

Braking chopper power electronics

Braking chopper power electronics — - -
— - - Minimum ohmic resistance

Minimum ohmic resistance of of an externally installed >10Q >12Q | >10Q | >85Q | >65Q | >5Q
an externally installed braking >18 >13 >12 >10 >85 265 braking resistor
resistor

1) Data apply: to 1-phase devices at 230V, to 3-phase devices at 400 V

1) Data apply: to 1-phase devices at 230V, to 3-phase devices at 400 V
2) 3xU, x 0,95

2) 3% Uppyins X 0,95

ains

mains

Table A.8  CDB/CDE 34.044,L to CDB/CDE 34.208,L
Table A.7  CDB/CDE34.044,W to CDB/CDE34.168,\W



A.3 Environmental conditions - CDE/CDB3000

Accessories
(KeyPad KP300
UM-xxxx and CM-xxxx
module)

Characteristic

Positioning controller

in operation as per
EN 61800-2,
IEC 60721-3-3 class 3K3

0 ... 55°C 2) at relative
humidity of 5 ... 85 %
without condensation

+5 ... 40°C 2) at relative
humidity of 5 ... 85 %
without condensation

in storage as per

Climatic EN 61800-2, 25 .. +55°C3
conditions IEC 60721-3-1 class 1K3 at relative humidity of 5 ... 95 %
and 1K4
in transit as per o 4)
EN 61800-2, o 25470
Relative humidity 95 % at max. +40°C
IEC 60721-3-2 class 2K3
Device IP20 (terminals IPOO)
Protection R i
Cooling method Push throlt'igz heat sink Convection IP20
Tou;h pro- BGV 3
tection
Mounting to 1000 m above MSL, over 1000 m above MSL with
height power reduction, max. 2000 m above MSL

Vibration limit in transit, as per EN 61800-2, IEC 60721-3-2 class 2M1

Frequency Amplitude Acceleration

2<f<9Hz 3.5mm Not applicable

9 <f<200Hz Not applicable 10 m/s?

200 < f < 500 Hz Not applicable 15 m/s?

ock limit in transit, as per EN 2, IEC 60721-2-2 class 2M1

Drop height of packed device max. 0.25 m

Vibration limit of system5), as per EN 61800-2, IEC 60721-3-3 class 3M1

Frequency Amplitude Acceleration
2<f<9Hz 0.3 mm

9<f<200Hz

Not applicable

Not applicable 1 m/s?

2) The absolute humidity is limited to max. 25 g/m3. That means that the maximum values for temperature and relative air
humidity stipulated in the table must not occur simultaneously.

3) The absolute humidity is limited to max. 29 g/m3. So the maximum values for temperature and relative air humidity stipu-
lated in the table must not occur simultaneously.

4) The absolute humidity is limited to max. 60 g/m3. This means, at 70°C for example, that the humidity may only be max.
40%.

5) The devices are only designed for stationary use.

A.4  Using a line reactor

Line reactors are required:

¢ where the positioning controller is used in applications with disturbance variables
corresponding to environment class 3, as per EN 61000-2-4 and above (hostile
industrial environment).

e where there is a DC link between multiple positioning controllers.

Characteristics of environment class 3 include:
e Mains voltage fluctuations > + 10 % UN
¢ Short-time interruptions between 10 ms and 60 s
¢ \oltage asymmetry > 3 %

Environment class 3 typically applies where:

e a major part of the load is supplied by power converters (dc choppers or soft-start
equipment);

¢ welding machines are present;
* induction or arc furnaces are present;

e large motors are started frequently;

loads fluctuate rapidly.
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Mains load (example)

A.5 Mains filters

Without line reactor With line reactor

For details on the subject of electromagnetic compatibility (EMC) refer to section 3.3.

4 kW positioning con- 4 kW positioning Without line reac-
troller, line impedance controller, line imped- | tor compared to .. . . .
e mb e P with line reactor Permissible motor cable length with internal RFI filter
Voltage distortion (THD)" 99 % 33 % -67 % 4 kHz power stage clock 8 kHz power stage clock 16 kHz power stage clock
Mains current amplitude 189 A 9.7 A -48 % Drive frequency frequency frequency
Mains current effective 8.5A 6.23 A 27 % controller With integral mains filter ~ With integral mains filter ~ With integral mains filter
Commutation notches referred Industrial Residential Industrial Residential Industrial Residential
h ) | 28V 8V -70%
to the mains voltage CDE/B32.003 1) ) 20 10 25 10
Life of the DC link capacitors Nominal life 2103 t”ﬂ?j iliE] +100 to 200 % CDE/B32.004 1) 1) 20 10 25 o
—— CDE/B32.006 25 10 20 10 25 10
1) THD = Total Harmonic Distortion (Us ...U ;)
CDE/B32.008 25 10 20 10 25 i
. . . . . N T
Table A.9  Change in system load resulting from insertion of a line reactor with 4% short-circuit CDE/B34.003 10 10 25 10 N 7
voltage based on the example of a 4 kW positioning controller CDB34.010
9 P p 9 CDE/B34.005 10 10 25 10 25 D
Mains voltage asymmetry (example) CDE/B34.006 10 10 25 10 25 K
; ; ; ; CDE/B34.008 25 10 25 10 25 D
Without line reactor With line reactor CDE/B34.010 25 10 25 10 25 m
4 kw positioning controller, line | 4 kW pqsitioning controller, line CDE/B34.014 1) 10 25 102) 25 1)
impedance 0.6 mH impedance 6 mH
- CDE/B34.017 1) 10 25 102) 25 D
Asymmetry of mains voltage 0 % +3 % -3 % 0 % +3 % -3 %
CDE/B34.044 25 10 25 10 -
Mains current amplitude 189 A 254 A 25.1 A 9.7 A 10.7 A 1A
CDE/B34.058 25 10 25 10 -
Mains current effective 85A 10.5A 10.2 A 6.2 A 6.7 A 6.8 A
CDE/B34.070 25 10 25 10 -

Table A.10 Effect of the line reactor with asymmetrical mains voltage based on the example of a 4

kW positioning controller CDE/CDB34.010 Table A.11  Permissible motor cable length with integral mains filter dependent on standard

61800-3

RECOMMENDATION:

The example shows that the benefits of a line reactor with 4 % short-circuit
voltage are multi-faceted. We therefore recommend that you use a line reac-
tor as a matter of course.




Explanatory notes on Table A.11

Residential

Limit to EN 61800-3 (First Environment), restricted availability.

Maximum permissible motor cable length at which the interference
emission (>9 kHz) is below the permissible limits. Only 10/15 metres
was checked in the measurements..

Industrial:

Limit to EN 61800-3 (Second Environment), restricted availability.

Maximum permissible motor cable length at which the interference
emission (>9 kHz) is below the permissible limits. Only 25 metres was
checked in the measurements..

The interference emission at 10 and/or 25 metres was above the limits
stipulated by the standard. This does not mean, however, that the
mains filter is not working, but merely that it is not working optimally
across the full frequency band. To conform to the standard, therefore,
an external mains filter must be used.

2)

To conform to the standard, an upstream line reactor (UK =2 % or 4
%) must additionally be installed.

12 kHz

power stage clock frequency

At 12 kHz power stage clock frequency external mains filters must
be used, as no measurement results with an internal mains filter are
available.

Measurement method:

The permissible length of the motor cable was determined according
to the standard (stipulated measurement method).

A.6 UL approbation

Minimum cross-section of the protective conductor to

DIN VDE 0100 Part 540

Cross-section PE mains connection

Mains power cable
< 10 mm?

Protective conductor cross-section of at least 10 mm?2 or lay a second
electrical conductor parallel to the existing protective conductor,
because the operational leakage current is > 3.5 mA.

Mains power cable
> 10 mm?

PE conductor with cross-section of mains power cable - see VDE 0100
Part 540

Table A.12  Minimum cross-section of the protective conductor

Measures to maintain UL approbation for BG1 to BG5

1.

To be used in a pollution degree 2 environment only.
Switching cabinet mounting with IP54 is mandatory.

. The maximum overvoltage category is IIl.

. Itis only allowed to use Ul-approved fuses and fuse switches.

CDE/B32.xxx : Mains fuses min. 250 V H or K5
CDE/B34.xxx : Mains fuses 600 V H or K5

Ul-approved.

. The devices can be used in systems with a maximum current of 5000 A.

. The connecting cables (mains power, motor and control cables) must be

CDE/B32.xxx : Min. 300 V cables (mains/motor), Cu 75 °C min.
CDE/B34.xxx : Min. 600 V cables (mains/motor), Cu 75 °C min.
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Tightening torque of Tightening 4. The connecting cables (mains power, motor and control cables) must be
protective conductor  torque of mains . : Mains fusing UL-approved:

) . Device Cable cross-section

terminal terminals Class RK1
INm] INm] CDE/CDB34.xxx : Min. 600 V cables (mains/motor),
05..0.6 0.5..0.6 CDE/CDB32.003 AWG 16 N/M 10 A — Cu75°C min.
05..06 05..06 CDE/CDB32.004 AWG 16 N/M 10A . . -
— Marking of copper portion of wiring 60/70°C
05..0.6 05..0.6 CDE/CDB32.008 | AWG 14 N/AWG 16 M 20A
05 .06 05 .06 CDE/CDB34.003 AWG 16 N/M 10 A — Marking of appropriate tightening torque for terminals. ( see table )
05..06 05..06 CDE/CDB34.005 AWG 16 N/M 10A 5. Maximum temperature of ambient air: Dependent on device type (see technical
05..06 05..06 CDE/CDB34.006 AWG 16 N/M 10A data ) 40°C, 45°C or 55°C.
05..0.6 0.5..0.6 CDE/CDB34.008 AWG 14 N/M 15A . . . o .
6. The internal device overload protection must permit twice the device rated current
05..0.6 05..06 CDE/CDB34.010 AWG 14 N/M 15A for minimum. 3 seconds.
05..0.6 0.5..0.6 CDE/CDB34.014 AWG 12 N/M 20A . . ‘ . .
05 06 05 06 CDE/CDB34.017 AWG 12 N/M 25 A 7. Igthe dewceds are operlated W|th an ekr]\capsulated external braking resistor, it must
1.2..15 1.2..15 CDE/CDB34.024 AWG 10 N/M 30A € protected separately against overheating.
12..15 12..15 CDE/CDB34.032 AWG 8 N/M 50 A 8. For devices with liquid cooling ( abbreviation: LC, LB):
Table A.13 Cable cross-sections - mains (N), motor (M) for BG 1 to 5 — Max. possible pressure for liquid cooling system: 2 bar (29.0 Psi)
. . . — To avoid condensation of the cooling system, the internal temperature of the

, ATTENTION: The inverter modules'can typically be overloaded with 1.5 x I coolant must be > 40°C.

for 30 s (2.0 x I, for 3 s). The effective controller load (I ¢ < I\,) must never be

P M effi =N — Water, glycol, a mixture of water and glycol, oil or another coolant tested for the
greater than I (rated current). » glycol, glycol,

purpose may be used as coolant for the cooling system.

. bation f 9. The devices are operable in systems with a maximum current capacity of 10000 A
Measures to attain UL approbation for BGb, 7, 7a with phase-symmetrical current and a max. voltage of 480 V.
1. Switch cabinet mounting with IP54 protection and contamination level 2 is manda-

tory.

2. In conformance to UL 508C, the devices may only be operated on systems of
overvoltage category Ill.

3. The devices' internal short-circuit protection does not replace the externally
required branch circuit protection. The operating conditions at the location of use
and the national and regional standards and regulations relating to wiring protec-
tion must be observed. Only UL-approved circuit-breakers and fuses (RK1 class)
may be used. For details on trip characteristics and fuse ratings see table.



Tightening torque of Motor power max. [hp]
protective conductor Tightening torque of mains terminals

) Device Mains fuse
terminal [Nm]
[Nm] 0-265V 0-460V
25-45 25-45 CDE/CDB34.044 17,5 29,5 3x50A
25-45 25-45 CDE/CDB34.058 23 40 3x50A
25-45 25-45 CDE/CDB34.070 28 50 3x80A
15-20 CDE/CDB34.088 36 63 3x 100 A
15-20 CDE/CDB34.108 43 74 3x125A
25-30 CDE/CDB34.140 58 100 3x175A
25-30 CDE/CDB34.168 70 121 3x220 A
25-30 CDE/CDB34.208,L 70 121 3x250 A

Table A.14 Cable cross-sections - mains (N), motor (M) for BG 6, 7, 7a

a
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