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Safety Information

mpm'tam

afety Information

Indicates procedures that must be strictly observed to prevent hazards to  Warning
persons.

Indicates procedures that must be sirictly observed to prevent damage to, Caution
or destruction of the product,

The Leybold Turbo.Drive TD20 ©8ssic frequency converter has
been designed for safe and efficient operation when used proper-
ly and in accordance with these Operating Instructions. 1t is the
responsibility of the user to carefully read and sirictly observe all
safety precautions described in this section and throughout the
Operaiing Instructions. The Turbo.Brive must only be operated
in the proper condition and under the conditions described
in the Operating Instructions. It must be operated and main-
tained by trained personnel only. Consult local, siate, and national
agencies regarding specific reguirements and regulations.
Address any further safety, operation and/or maintenance ques-
tions to your nearest Leybold Vacuum coffice.

Only qualified personnet or the Leybeld Service Department may Warning
carry out work on the frequency converter. .

Potentially fatal voltages are present inside the frequency conver-
ter.

Open the frequency converter only after it has been isolated from
ihe mains power supply.

We reserve the right to alter the design or any data given in these Operating
Instructions. The #lustrations are noi binding.

GAQ5228_0802 - 08/2006 - © Leyboid Vacuum | 3



Description

Jescription

1.1 Design and function

The electronic frequency converter Turbo.Drive TD20 /4SS ig used to drive
the foilowing turbo molecular pUmps:

TURBOVAC 151, 151 C, 361, 361 C,

TURBOVAC 600, 600 C,

TURBOVAC 1000, 1000 C, 1100 C.

These pumps each comprise a three-phase asynchronous motor with the
appropriate rating to drive the rotor.

The Turbo.Drive TD20 ©8sSit converts the single-phase mains voltage into a
three-phase AC voltage with regulated frequency and amplitude.

Coding  Each installed TURBOVAC has been individually coded. The acceleration
sequence, the regulation during operation, and the output speed will vary
depending on the installed pump model.

The Turbo.Drive TD20 855 hgs a 9-way PLE interface as standard and
additional interfaces as option. it can be connected directly to mains volta-

ge.
The Turbo.Drive TD20 ©855¢ can be connected directly to mains voltage.

1.2 Supplied equipment

Turbo.Drive TD20 ©2Ssi2 table-top electronic frequency converter with hou-
sing, Operating Instructions.

4 |GAC5228_0302 - D8/2006 - ® Leybold Vacuum



Description
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é\;_\ ) &0 !;l':‘i?___“_ “m“ SERVICE STOP  START
000 Q00000000 ( o::::)@

@ _ lLeybola Turbo.Drive TD20 ¢assic ()
Q (o}
| l U

green LED STATUS
off: Pump at standstill or decelerating
flashes 250 ms on,
750 ms off Start delay time

flashes slowly 1/s: Start command is present (for about 10 s after start)
flashas fast 3/s: Running up or running down

on: Normal operation
yellow LED POWER
off: No supply voltage
flashes: Supply voltage too low
o Supply voltage is present
red LED ERROR
off: No error, no warning
flaghes: Warning is present, pump can be operated
possibly with some restrictions
on: Fault is present, pump stopped and can not be operated
LED chain LOAD
after POST indicates the recognized pump
LED STATUS flashes (Run-up) indicates the TURBOVAC's speed
LED STATUS on (Normal operation) indicates the motor current
_ I__ED ERROR an (Error) _ indicates the error code
SERVICE interface _ RS 232 interface
Key START Starting the TURBOVAC's run-up
Key STOP Switching the TURBOVAC off

Resetting a failure report

Fig. 1 Freni panel of the Turbio.Drive TD20 cisse
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Description
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Fig. 2 Dimensional drawing for the Turbo.Drive TD20 5%, dimensions in mm

1.3 Technical data

Mains connection

Power consumption tolerance including options
Power consumption of the TURBOVAC

Power output {motor)
Nominal voltage
Motor current fimitation
Acceleration (max. 10 min.)
Continuous operation
Frequency

TURBOVAC speed ratings

TURBOVAC 151
TURBCOVAC 361
TURBOVAC 600
TURBOVAC 1000
TURBOVAC 1100

Ambient temperature

Storage temperature

Relative air humidity

Type of protection to EN 6059
Electrical safety to EN 61010-1
Interference radiation to 61326-1
EMC to IEC 801-2

Dimensions

Weight

6 GADS5228_0302 - 0B/2006 ~ ® Leaybold Vacuum

100 to 240 V AC -15%/+10%,

50/60 Hz
< 500 VA
< 400 VA

A7V

5A
3.5A
0to 835 Hz

49,980 min™
45,000 min-!
36,000 min™!
36,000 min™!
30,000 min™’

0-45 °C
-25 °C...+70°C

5 to 85 % (non-condensing)
P20

Class A
Severity 2
1/2 19" 3HU
4 kg




1.4 Ordering information

Description

Part No.
Frequency converter Turbo.Drive TD20 ¢@ssc
with G-way PL.C interface 800075V0001
with additional RS 232 interface 800075v0002
with additional Profibus interface BOOO75V0003
with additional RS 485 interface 800075V0004
with additional 25-way PLC interface 800075V0005
with additional DeviceNet interface 800075V0006
with additional Ethernet/|P interface 800075v0007
1.5 Accessories
Connegtion line to the TURBOVAC
3 mlong 857 65
5 m long B57 66
10 m long 857 67
20 m long 857 68
Power line cord. '
2 m long, Euro plug 800102V0001
2 mlong, US plug 6-15 P 800102v1001
3 m fong, Euro plug 800102v0002
dm ]ong us plug B15P 800102v1002
Plug for 9-way PLC connector wﬁh
integrated ON/OFF switch for the pump 152 48
Mounting frame 19", 3HU 16100
Adapter cable, 0.2 m ]ong, 25-way PLG 1nterface -
2x Phoenix connector of the NT 20 800152V0020
Adapter cable, DFiIVEcoﬁnecto.r of the
Turbo.Drive TO20 #8855t — TURBOVAC connection cable
of the NT 151/3681 or NT 361 80O 000 006
Accessones for serlal mterfaces _ _
PC software "Turbo. Drwe Server" for Wlndows 95 and hlgher
CD-ROM
B Display, change, save and compare parameter lists
B Integration of customer’s sofiware
& Record parameter data 800110V0102

(Software supports only BS 232, RS 485 and Proficus)
The software can also be downloaded from

www.leybold.com in the menu Support & Downloads

GAQS228_0302 - 08/2006 - @ Leybold Vacuum | 7



Installation

2 Installation

Warning Only qualified personnsl or the Leybold Service Department may

carry out work on the frequency converter.

Potentially fatal voltages are present inside the frequency conver-
ter.

Open the frequency converter only after it has been isolated from
the mains power supply.

2.1 Placement
Place the Turbo.Drive TD20 c@ssic gn g flat, smoaoth surface.

For installation in a rack use the mounting frame 19*, 3 HU.

Warning The heat dissipation of the Turbo.Drive TD20 855 must not be
obstructed. Insure a sufficient ventilation - the ambient tempera-
ture during operation must not exceed 45 °C (113 °F),

Warning If the Turbo.Drive TD20 @85St i byitt into a rack the mains plug is

: not within easy reach. Therefore install a separation between the
Turbo.Drive TD20 €&ssic gng the mains when you build it into a
rack.

Warning Do not operate the Turbo.Drive TD20 €SS with the standard

; mains lead in chemically aggressive surroundings. If you operate
the Turbo.Drive TD20 ¢8ssic in chemically aggressive surroundings
replace the mains lead by a resistant one.

2.2 Conforming utilisation

The electronic frequency converter Turbo.Drive TD20 ¢8SS¢ is used to drive
the following turbo molecular pumps:

TURBOVAC 151, 151 C, 361, 361 C,

TURBOVAC B00, 600 C,

TURBOVAC 1000, 1000 C, 1100 C.

Other turbomclecular pumps must not be connected.

8| GA05228_0302 - 08/2006 - © Leybold Vacuum



installation

Ground boit

Power switch

Connection of the

TURBOVAC

Optional
interface

Connection 1

for power o '
fine cord

I 9-way PLC interface

Fig. 3 Turbo.Drive TD20 “45¥¢, rear panal

2.3 Providing the connections

Insert and fasten the connection line to the motor of the TURBOVAC.

Connect the interface, see Section 3.2.

Connect the instrument using the ground bolt to the protective
ground system.

Connect the power line cord.

Warning

GAQS228 0302 - 08/2008 - §@ Leybold Vacuum | D



Installation

Power switch
® POWER m———— = ®
FOREPUMP | |
- | :
PUMP| { |
| 1 Connection for TURBOVAC
|
VALVE  HEATER FAN @_____@j
' RS 232
© ©
REMOTE @
TR > = ] +— PLG interface
C |----oo.-ll.l|/
e
P[P0 | A 2N ANINTERFACE DELAY
120 T0,2A T3i5A T1DA
@ @ @ S [o-.nnco-.t.o :@:
N THTT :
Connection for power line cord

Fig. 4 TURBOTRONIK NT 20, rear panel

2.4 Replacing the NT 20
The Turbo.Drive TD20 8556 i capable of replacing the NT 20.

The connection for the power line cord is identical, an adjustment to the
mains voltage is no longer required.

The connection for the TURBOVAC is identical. You can use the old con-
nection cable.

The connections FOREPUMR, VALVE, HEATER and FAN are no longer pre-
sent on the Turbe.Drive TD20 ©@ssi¢. Connect corresponding equiprment
directly to the system controller.

The DIP switches (INTERFACE) need no longer to be set up, the
Turbo.Drive TD20 ¢S j5 capable of detecting the pumps automatically,
see Section 3.1 Start up.

The PLC interface REMOTE has been replaced
B for some functions by the standard 9-way PLC interface REMOTE X1,

B for all functions by the optionat 25-way PLC interface. When wanting to
continue to use the old cable with the Phoenix contact strips, we are
offering for this purpose an adapter, see Section 1.5 and Fig. 5.

The pin assignments of both interfaces are detailed in Section 3.2.1 and
3.2.5,

10} GADS228_0302 - 08/2006 - @ Leybold Vacuum



installation

2% 10-way Phoenix
25-way
Sub-D .. 01010
g Coding at pins
oyl 4and?
s}
(o™, 10
" el
- * O
e ® o
L] * ] O
. 10
: . = 11to 20
. &y Coding at pins
LI o)} 11and20
* - D
- - D
. 02m o
b4 |2
02m o
O
o)
Note
If optional relay 3 shall operate in tha
same way as for the NT 20, then set
parameter 318 to 5 (default).

Turbo.Drive TD20 cfassic NT 20
Pin Designation Pin Designation
b 1 Rembte (In_p.u:t) _ 2 Rémote+
2 StartiH] (nput) 6 Stat+
3 Stop{i_] (lnpu.t). . .4 .Stop .+ _
_ 4 Control GND 1,3,5 ' Remaote , S.tért - Stdp -
5 _ Supply GND g ano
6 ”24 v DG max. 80 rnA. . 10+ 15V (Voltage changed
_ o +24 V DC)
7 “'Analog outpu.t.(hot ifnplementecf) ' . ﬁot cdnné:cted o
8 Ermor (F'{é.i.ay) .(n.c.).}. 13 Error (l.:i.e.la.y.) (n.o) -
. Error (Relay) com. - 14 Error {Relay) com.
10 Normal (Relay) (n.o0) - . 11 Normat {Relay) (n.0.}
11 . Normal (Relay) com. 12 Normal {Relay) com.
i2 .Pu__rhp rot“a.tés. (Heléy)_.(h‘o.), hot connected ._ .
13 Pump rotétes (Relay) com. h .n.o.t.(.:dﬂn.e.btec_i. -
14 Oﬁtioni (InpUt} (no.t.ir.ﬂple'mented} "nc.>t. éonnected o
15 'Optibn2(lnput) {not implemented)not cdnnéct_ed -
18 Ac_celeration (Relay) c'om. 18 Run-up (Ré[ay) com.
17 Ahalog GND (not im-plement.ed) _ ~not connected _
.1.8 C_)ptidh re.tay 3 .{n.o.) - iB_ Option (.F{elay).(n.o.).
‘ .19 Opﬁioh relay 3 borh. . .1.9” Obtioh (_Flélay) com
20 Option refay 3 {n.c.). 20 Ofﬁﬁon (Relay) (n.c'.)...
21 Ermor (Relay) (n.c.) 15 Error (Relay) (n.c)
22 QOption 3 (In;ﬁut) not.connected
23 Acceleration (Flelay)_(n.o.j . 17 .RL.H'I-UD (Relay) (.n.o_.)
24 Speed (Anélog inpﬁt) . ndt cohnected .

{not implemantead)

Housing Connected with

Housing ground (PE)

Cable shielding

Pins 7 and 8 Heating
not connected

Fig. 5 NT 20 adapter

2.5 Replacing the NT 151/361 or NT 361
The Turbo.Drive TD20 ©255€ ig capable of replacing the NT 151/361 and the

NT 361.

The connection for the power line cord is identical, an adjustment to the
mains voltage is no longer required, You can use the old power line cord.

The connection for the TURBOVAC is diiferent. We recommend using a
new connaction cable. If you want to use the old connection cable you

need the adapter cable 800 000 006.

GAD5226_0302 - 08/2006 - © Leybeld Vacuum | 11




Installation

TURBOVAC

Turbo. Drive TD2( cfassic

Power line cord

9-way or 25-way interface connecticn cable

Fig. 6 Connections for the Turbo.Drive TD20 255, schematic representation

TURBOVAC
Turbo.Drive TD20 cassic

Adapier cable

Mains cord dih

O\d interface cable for the
TURBOTRONIK NT 20

Fig. 7 Connections for the Turba.Drive TD20 €855 with adapter cable, schematic reprasentation

12 |GADB228_0302 - 08/2006 - © Leybold Vacuum



Operation
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Fig. 6 Pump identification at the LOAD LEDs

3 Operation

Controlling the instrument through the keys START and STOR and the 9-
way PLC interface has equal priority. When controling the instrument
through optional boards {Profibus or RS 485, for example}, the keys and the
9-way PLC interface are disabled.

3.1 Start-up

Switch the frequency converter on via the switch on the rear.

After doing so, the parameters stored in the EEPROM are read and the
connected pump is detected. During this process the LEDs LOAD light up
cyclically. After approximately 4 seconds the frequency converter is ready
to start.

If after this process the red LED ERRCR is on, then the connected pump
was not detected. If, moreover, two of the LLEDs LOAD flash alternatingly,
then a different pump was detected (long flashing intervals: detected pump;
short flashing intervals; stored pump; for pump assignments refer to Fig. 6).

In both cases a special acknowledgement will be necessary: while keeping
the STOP key depressed, press the START key and release it again, there-
after release the STOP key.

Through this special acknowledgement process the user acknow-
ledges the change of pump and the correctness of the pump Caution
which has been detected.

Upon delivery, the Turbo.Drive TD20 ©25Sic hag been preset to the

TURBOVAC 1100 so the special acknowiedgement process will Note
have 1o be run when commissioning any cther pump for the first

time.

(3AN5228_0302 - 08/2006 - @ Leyboid Vacuum i 13



Operation

3.2 Interfaces

The Turbo.Drive TD20 ©8SS¢ s equipped as standard with a 9-way PLC
interface and optionally with one more:

B RS 232

B Profibus

B RS 485

B 25-way PLC interface

B DeviceNet

B Ethernet

The Turbo.Drive TD20 ©8ssic j5 configured through the parameters accor-
ding to the parameter list. Pxxx denctes parameter value xxx.

The PC software "TURBO.DRIVE Server" allows convenient access by the
user to the paramesters of the freguency converter.

For further information on the interfaces refer 1o the Operating Instructions
which are included with the respective device.

3.2.1 9-way PLC interface

Relay functions

Relay - Normal operation

Pin assignment of the connector 0 B8 While deceleraticn, acceleration, Stop:
p .C 05 4 connected to § (as shown; passive)
5 4321 AD.9. 43 @ During normal operation (f > 0.8, )
0000 O LOM. ;4 4 connected to 3 (active)
O 0O 00 0 ]
y N.C ls
g B8 7 6 .o, g Relay - Error
com. | § & No error; 1 connected 1o 2 (as shown; passive)
B Crror is present: 1 connected to 9 (active)
T2 classic

Contact rating: 2A / 50V DC max. {resistive load)

Pin assignment for the Start/Stop input Start/Stop operation
Example 1: Operation via a PLC
. Switching threshold for
the Start/Stop control 7
7 max. 80 mA @ input: ov=sror
| max, . e 8y ‘ 24V = START 8 D
High level: > 10,5V 6
8 A _I_ TD20 classic

5 ko ]
6 ,_l DQ ke Example 2: Operation via contacts

L ; ] Contact open = STOP
Contact ciosed = START

‘Turbo.Drive TD20 ciassic ’/ 7 24V

'—-l_ TD20 classic

Fig. @ 8-way PLC interface

14 |GAD5228_0302Z - 08/20C6 - @ Leybald Vacuurm



3.2.2 RS 232 interface

Standards DIN 66020
Protocol acc. o VDIVDE 3689
Transmission rate 19200 baud
Response delay default setting™10 ms

{parameter 180}
Address range nen-addressable
Max. cable length 15m
Interface connector 9 way Sub-D type,

socket on the instrument {female)
thread UNC4-40

Note: If on the controlling side an RS 232 interface in accordance with the
PC standard with a 9-pin Sub-[ male connector is present, then a straight
through cable as shown in Fig. 11 may be used.

For further information please refer to the Operating Instructions 17200048.

11 ©
|6

™D 2] ©
o|7

RxD 3} O
4008
)9

CND 5] O

Fig. 10 PFin assignment for the socket at the fraquancy converter (famals)

2 PN 2
TxD ‘( ) T T ( ) RxD
! '
RxD ! : & TxD
(3) 1 R C)
i
! !
5
GND ,(5) ! ,r ( ) GND
¥ i
TURBO.DRIVE ‘Y
“—% Shield
G-pin IBM PC
RS 232
interface

Fig. 11 Prowiding a RS 232 connection

GA05228_0302 - 08/2006 - © Leyboid Vacuum |15
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Operation
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3.2.3 Profibus interface
Please refer to the Operating Instructions 17200049,

3.2.4 RS 485 interface

Standards
Protocol
Transmission rate

Response delay

Address range
Max. cable fength
Type of cable

Differential voltage levels
(see also "Standards")

ISO/IEC 8482, EIA 485
acc. to VOI/VDE 3688
19200 baud fixed

default setting 10 ms
(parameter 180)

0..15
50 m (with bus termination)

2 wire twisted pair
{twisted pair cable)
logic *0":

transmitter: 1.5 ... 5V

receiver: > 0.3 V

logic "1":

transmitter: - 1,5 ... -5V
receiver; s - 0,3V

9 way Sub-D type,
socket on the instrument {(male)
thread UNC4-40

Note: After having changed the bus address through the rotary switch, the
frequency converter must be switched off {yellow power LED off) and then
on again so as to enable the new address setting.

Interface connector

For further information please refer to the Operating Instructions 17200048,

Links for activation of the
bus terminator

0,5 A, 24V DG
6 !
71° 2
TxD/RXD + s 3
TXD/RXD — —3° .
9 5
R

Fig. 12 Pin assignment for the socket at the frequency converter for RS 485 interface
{male)



Operation

+8V e

390 Q

For jonger cable runs:
Links for activation of the
bus terminator

‘L ________ 4£9_)_ gy Bus terminatcr
e X5 ! for longer cable runs
] 1 TxD/RxD Y B 4
150 (8)
T (6) 208
P @ - - - - ]
— X5 |
1 390 Q : TXD/RXD + ‘(7) <
<1
TURBO.DRIVE
X5 (7) X5 (8) X5(7) X5 (B) 1
TURBO. TURBO. e Y
DRIVE DRIVE Master

Fig. 13 Connection of the RS 485 bus

GAD5228_0302 - 08/2006 - @ Leyboid Vacuum | 17



Operation

3.2.5 25-way PLC interface
Observe the EMC requirements when connecting the control cables.

Pin assignment for the 25-way PLC interface

Pin Assignment - Function _ . Ref. potential

1 Remote{H] Activates by a H level the inputs Stari[H], Stop[H], '
frpuy - option 1 %o 3 {H] Caontrol GND

2 Start[H] PLC M pulse starts the pump, prowded RemotefH] = H Control GND

~ (input) N (duration > 99ms) N _

3 Stop[i] PLC L pulse stops the pump, provided Remote[H] = L Control GND
1nput) o _ (duration > 8%ms) N

4 Control GND - Reference ground for floating PLC control inputs

5 Supply GND Reference ground of for auxiliary power supply pin 8,

_ Reference ground for the analog output pln 7 (see below)

6 PLC-H signal and Auxrha{y power supply for externally connected equipment. Supply GND

power supply The output voltage corresponds mainly to the input voltage

delivered by the host, output voltage 124v DC

Current ouiput 80 mA

Current limiting without foldback characteristic, ne shutdown
in case of excessively high currents, however shutdown

in case of overternperatures.

7 Analog -outout (option) F’rogrammable analog outout O...tOV . . - .Suoply GND
_ ~ Not tmplemented )

8 Errer (relay) ) Collectlve error message actlve in case of a fault {n. o) _. Pln 8 B}

9 Error (relay} ' '_ ' .Gollectlve error message com o _

1.0 Normal (relay) . Final rotatronat fraquency has almost been attamed . o) For. Pin 11

For functicn and threshold the parameters 25, 27 and 29 apply.
~ See parameter 237

11 Norrnal (relay) ' Final rotational speed has almost been attasned com.
12 Option relay. 2 . Normally apen contact (n 0. ) enabled wrth valve and forevacuum

see parameter 240 _ Pin 13
13 . Optlon relay 2 . com. ' - '
14 Optlont (|r1put) - . Not lmplernented . - . N _Control GND _' 3
15 Option 2 (mput) _' _ Not mplemented ' . o o Conrol GND
16 .-Optioe relay 1 ) o Aselgned to run- up. Com,; see perameter 239 . . .
.17 Analog . . GND reference poten’ual for the analog inpuit (difference measurement}
18 Option relay 3 ' Normally open contact (n. o) a55|gned W|th function "FAN"

_ _ see parameter 318 _ _ Pin 19

l9 .Opthﬂ relayB o - ~ com. _ . . _ . _. . _ . . - . .
20 Optlcnrelays n.c. S . - . N .P|n19 N
21 Error (relay) ' - Cotlectlve error message (actlve in case of a fault) {n.c) o .P|r1 B -
22 Option & [H] (input) Not implemented | Control GND
23 “ bption relay l. h Is enabled in case of a speed increase,I no-r.mally open (n.0.);

see parameter 239 Pin 18
24. Freguency (option) . . Not'imp]emented - o . Analog GND

(nalog input)
Casing Frame GND . Connected to frame ground (PE) _ - N
PLC = Programmable logic controlier [H] = PLC high level > 11V [Ll = PLG low level < 8 V
Input resistance 5...6kQ External voltage resistance + 40vDC

18 |cA05228_0302 - 08/2006 - © Leybold Vacuurm



Operation

Relays

Pin Relay - Possible cause

10 Normal n.c. Contact closed: Rotor speed has attained 80% of its nominal speed. {= normal
O——-\ operation). The relay picks up as soon as the normal operation threshold is

11 Normal com. attained.

Fault n.o. O———2  Qutputs an error message. When the error relay switches, the pump is shut down.
9 Faultcom. The relay is energised in the case of normal operation.
21 Fault n.c. 8 ™, Possible error causes:
B The pump was overlcaded for a lenger pericd of time.
B The minimum rotational speed was not attained within a limited pariod of time.
B The speed has dropped below the lower limit.

Bl The rotor or bearing femperature is above the fault limit.
B internal electrical error.

Optional relay 1 Switches when the pump is being driven, the pump is running up.

23 Run-up n.o. Osw—0
B0 Run-up com, O\
Optional relay 2 Switches when: start command is present, no error and mains power on.
13 Valve and forevacu- Can be usad fo control a valve or the backing pump.
Um n.o. Oo—=
13 Valve and forevacu- h
um com.
Optional relay 3 Supplies & start signal for the connected fan.
18 Fann.o. @ —

19 Fan com.,
20 Fann.c. gl

Contact rating: 2A / 50V DC max. {resistive load)

GAO5228_0302 - 08/2006 - © Leybold Vacuum | 19



Operation

' ) Output relay
2 {Start) 12 {Opticnal relay 2)
— L_ , ; }
o]
son | ) 161 (24vDC, BOmA) L @2)®) ForerUMP
L (& -
[»]
o S| 18 .
8 (24VDC) 22 |19 \' U@ j VALVE
o ] =
fa] -
1 {Remate) °a [
S _
—
5o f [ (Normal relay \' @__g HEATER
o
=} —
4
~— 18 ({Optionsrelais 3% —
2 ! —® :j FAN
=l
5 (GND) \ =
fassi L Xe Note: O I relay 1 and | N
TD 20 “8s552 with ote: Optional relay 1 an L= 1
25-way terminal strip error refay are nat shown - l J= MAINS IN
o g |
* Set paremeter 318 to 3 L1

Fig. 14 Example fo'r'éxiernal connactions compatible'with the NT 20

3.2.6 DevicelNet interface
See additicnal Operating Instructions 17200055.

3.2.7 Ethernet/IP interface
See additional Operating Instructions 17200058,
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Operation

3.2.8 Parameter list

* specific values for each pump; see table of pumps, Section 3.2.9;_ r = readable, w = writable

No. Pesignation - . mtn. max. Default Unit r/w Format Descnptlon

1 Convertertype 100 160 180 - 1 ul6 160 = TurbeDrive TDEO classe

2 _ Software ver3|on xyyzz‘\ 0 65535__ _ 9059 _ . r . w6 . .

3 Actual frequency _ O 1_000 0 .H.z. _ r. . ulg xyy Versron 2z; Correctlon lndex

4. ”DC Supply voltage 0 1000 .0_ N 01 _V. r . u.16 B Rotary frequency of the ro’{attng stator fi e{d

5 Actual current 0 100 0 O1A r ul6 Constantly measured RMS value of the
ettt . 5 . it " i e et mOtor CUrrEnt

8 . Program -EEF‘HOM ;82768 . 0 W 532 A wrrte command with any number value
- _ _ - 32788 - o will initiate carrying over of the data.

11 Actnal converter 0 150 0 ” °C r ulB Constantly measured converter

» _ e _ _ . _ . temperature, _

17” . Nominel .m'o.tor 'curr.en.t ' 0 . 100 . 70 O.I‘tA ) r o ul6  Maximum motor current

18 Max.'f_reqcency ' 0 1000 - Hz r ”u.16 Upper frequency ilmlt

19 Minimum setpoint .PEO P18 500 Hz roulf Lowest permissible frequency

frequency for the pump

20 Critical frequency G P18 * Hz r ul6 When the pump is accelerating this
frequency must be reached within the
maximum passing time {P183).

After the end of acceleration: Switch-off
threshold because of overload.

21 Mak. corrent factor . 0 100 73 % rooulg After attaining normal.operatton,.

the maximum motor current is limited
- _ R ta P177P21.

23 F’ump type 0 99 o r uwlé

24 Setpornt frequency P19 P18 * Bz r uB Nomlnal frequency of the rotatlng stator field.

25 Freguency dependent 70 B85 80 % r/w ulB Defines from which frequency onwards

~ normal operaﬂon threshold N there is normal operatnon for the pump

27 Relay det' nition 0o P17 20 01A riw ulB |f P29 =1 or 4: Defines from which motor
current onwards there is the normal
operation.
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Operation

No. Designation min. max. Default Unit r/w Format Descrlptlon

29 Selection of the relay 0 5 0 RAW U1 The normal operatjon and error relays
functions at X_1 B - can be set to special funchons if requwed
P29 = 0 means: the normal operation relay is actlve when thr normal operation frequency is exceeded

(P3 = P24 * P25)
the error relay is active in case of an error {TDS/L compatrble)

P28 = 1 means: the normal operation relay is ac:tlve when the current fal[s below the norrna! operatlon thres-
hold (P5 = P27}
the error relay is active in case of an error {TDS/L compatzble}

£29 = 2 means: the normaI operatmn relay conirols .g. a venting valve, actrvated via the field bus mterface
(Bit 12 in the contral word of the data transfer protocol)
the error relay controls e.g. a purge gas valve, activated via the field bus interface
(Bit 11 in the controf word of the data transfer protocol) {makes only sense at interface opera-
tion}

P28 = 3 means: the normal operation relay is active wnen t'he.normal operation frequency ts exceeded
(P3 = P24 * P25)
the error relay is active when no error exists {T1600 Ccmpatzble}

P29 = 4 means: the normal operatlon relay is active when the current drops below the normal operatlon
threshold
(P5 s P27}
the error relay is active when no errar exnsts

29 = 5 means: the normal operation relay is active in the case of Start and de- energrsed in the case of Stop,
an error or & mains power failure and when the frequency drops below the frequency threshold
defined through parameter 247 (Vent function)
the error relay is active in case of an error

32 Maxirhum run ubtime  P183 2000 - s o r u16  Max. bermtesible ti.rne during which the
pump must attain the normal operation
threshold (P24 x P25) with the start signal

_ _ _ present, _
36 Start delay time 0 255 0 0.1 min r/w ul6 Delayed starting of the pump in order
- to allow time for the backing pump.

38 Start counter 0 65535 o _ r ui6  Counts the toial number of pump run-ups.

40 Error counter total 0 65535 0 r ul6 Counts the tota[ number of error messages
} utput

41 Error counter overload 0 65535 0 r ul6 Counts of the tetal nurnber ot Ioad l|rn|t error

. . . messages.

42 Error counter motar Counts of the total number af pump ternpe-
~rature error messages. )

43 Error counter rmains 0 65535 0 r  ul6 Counts the total number of mains power

supply B failures.
90 Error mode 0 2 2 f'w  ulB Selectlon of the error code tabfe saved in
P171;

2 = Default setting
1 = Compatible with T1600
0 = Compatible with MagDrive

127 Actual temperature purnp. .

housing 0 140 0 °C r ulB Measured pump housing temperature.
128 Warning ternperature When the temperature warning thresheold is
pump housing _ 0 P32 o °C r uiB exceeded, the warntng rnessege is output.
132  Limit temperature 0 140 * °C r o ul6  Maximum perrrussrble pump housmg
pump housing temperature, P125>P132 will shut the pump

down.
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Operation

No. Designation ~ min. max. Default Unit r/wFormat Description _
171 Error code memory for 0 255 0 r uiB Sequential perrmanent memary;
the 40 most recent events the individual error codes are accessed

vig parameier 171 with additional index no.
in the parameter order identifier of the
interface protocol.

Tne tast error code which has occurred

is saved ai the memory location with the
index 0, the oldest is at index 39,

See Section n.n for the error codes.

174 Stator frequency at the . 0 P18 G. . Hz rulg . .Analo.gousiy as for P171
time of eror _ - ) {error code memory)
176  Error operating hours 0
memory for the 40 most 2147483647 O 0.01h r u32 Analogously as for P171
recent error events (error code memaory)
179  Response when canceling 0 65535 o riw ulB

the control rights or in the
case of a communication
interruption of the bus adapter

Behaviour in case bit 10 in the control word of the bus adapter is cancelled or when interrupting the communication between
converter and bus adapter (see also P182). Here it is assumed that the respective bus adapters perform a cyclic communi-
cation on the USS side, so that the respective converter electronics is capable of detecting a cormmunication interruption

The bits in parameter 179 represent an eguivalent o the control word in the USS protocol,

The actions linked to these bits are run providad bit 10 in the control word {USS protocol for bus adapier) is cancelled or i
there are interruptions in the communication between converter and bus adapter.

Here bit 10 is of special significance:
Bit 10 = O The conirol rights are returnad to the next lower priority level. All other bits are not relevant.

Bit 10 = 1 The control rights remain unchanged. The actions linked to the other bits are run.

180 Response delay time Z 19 10 ms rw ulB Pause time betwsen received string
and the subsequent reply string
(minimum interval

181  Bus adapter baud rate 43 576 192 100/s R/W ul16 Baud rate for RS 232/RS 485 options board,
respactively internal baud rate for other bus
adapter values:

48 = 4800 baud

96 = 9600 baud

192 = 19200 baud (standard)
288 = 28800 baud

576 = 57600 baud

182  Delay when canceling the 0 65535 10 C1s rw ulb
-cantral rights of the bus
adapter and time-cut in the
case of a communication
interruption

Defines the time characteristic when cancelling bit 10 in the coniro! word of the USS protocel or when an interruption in the
cornmunication between bus adapter and converter and electronics is detected. Handling whan cancelling bit $0 or when
there is an interruption on the communication side of the LSS bus adapter, is the same.

Value 0.0: Indefinite time delay. in this way a change of the contral right is inhibited.

Values 0.1 ..6553.5: A change in the contrel right cerresponding to the setting of paramster 179 is only effected after the
time span defined through parameter 182 has elapsed.
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Operation

No.

De5|gnat|on min. max.

Default Un_it

r/w Format Description

183

Max. passing tlme 0 P32

500

5 r

u16

Maximum permtsable time durmg whzch
the pump with the start signal present must
have passed the critical speed range
between B0 Hz and P20.

184

Cenverter operation hours Q

2147483647 O

001h r

u3z

.Sums the operating hours of the corsverter

during active pump operation.

199

Convertér factory date 0 2(}991 231

0

r

'u32

Conveﬁer date of manufaciure

(YYWMMDD)

227

Warningbits 1 O 65535

uig

Active warning, bit-wise representatton

Bit 3 = Pump temperature warning

(P127 > P128)

Bit 11 = Cverload warning (P3 < P25*P24
after normat operation has been attained,
not evaluated during generator operation)
Bit 14 = Power supply voltage warning
{P4 > Umax or P4 < Umin or mains power
failure)

237

Function normat opsration 0 3

refay on 25-way
PLC interface

RAW

u1é

0=0f

1=0n
2 = Normal operation

239

[ I
n

Function dptionél relay 1

RW

uig

0 = Off

1=0n

2 = Acceleration (corresponds to bit 4
in the status word}

240G

 Function optianal relay 2

3
o34

RW

uiB

0 = Off

1=0n

2 = Pump is turning [corresponds to bit 11
in the status word)

3 = Conwverter is active {corresponds to bit 2
in the status word)

4 = Valve and forevacuum

(actlve far driven pump)

243

Time delay SEM{F47 0 8000

500

0.01s riw

16

Adjustable time which in the case of an
AC voltage breakdown is bridged without
an error massage. For the entire duration,
the converter will indicate a normal
operation,

Auxiliary parameter for fulfiling SEMI F47

requirements.

247

Power falure P248 P18
“vent on” frequency

300

Hz BW

u16

Freguency at which the venting valve shall
be switched on in case of a mains power
faflure.

Power failure venting can be enabled
through P240.

254

RS 485 address 0 ' 31

ul6

_ Qurrenﬂy valid -addréss at the bus adapter.

24



Operation

No. Designation _ min. max. Default L_Jnit riw Format Descnptlon o
303  Actual operating status O 65535 0 r uig Bit 0 Norma! cperatlcn
Bit 1: Ready for switch on
Bit 2: Speed is increasing
Bit 3: Speed is dropping
Bit 4: Generatcr operation
Bit 5: Stand-by
Bit 6: reserved
Bit 7: reserved
312  Catalegue number 0] 127 800075V0001 ruld P/N of the converter.
~ (Index O.. 10 usable) _ - - o One_ASC[! cha_racter per -index.
313 Product name 0 127 TD_CLASSIC r  ulB Produci name of the converter.
(Index 0...10 usable) C}_ne ASCH character per index.
3156 Seﬂal number converter 0 127 s r ul6G  Serial number of the converter.
(Index 0...10 usable} N _ _ N - One ASCII character per lndex. }
316 Herdware rev. level 0 65535 0 001 r ulb Hardware version :ndex of the ccnverter
318 Functlcn cptlcnal relay 3 0 1 3 RW Ul 0=Off
1=0n
2 = Warning
3 = Fan {active only for driven pump}
4 = Fan (temperature controlled)
5 = Motor current dependent normal
- - _ operatlcn (actwe for P5 < 2?)
a18 Actsve Prcf‘ bus addrees 0 126 o r 516 Address set up at the Prcf bus adapter _
947 Ac‘ﬁve fallure D 'O ' 55 0 r 516 ' Currenﬂy present error.

See Section 3.2.10 as to the error codes.

3.2.9 Specific parameter data for the pumps

Type of Pump- Nominal- Critical Maximurs Pump housing Pump housging

pump designation and setpoint frequency run-up time warning shutdown
TURBOVAC frequency threshold temperature temperatura

P23 P18, P24 P20 P32 P128 P132
0 1100 (C) 500 300 720 70 80
1 1000 (C) 600 330 ~ 600 70 80
2 600 (C) 600 @0 600 70 80
3 361 {C) 750 450 600 55 65

4. 151 {O)_ 833 550 _ _60_0 %5 . ...B5
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Operation

3.2.10 Error messages

No. Shutdown LLED Description Condition
0 ...No No error |
1 No Overload warning P3 < P25"P24 (after normal operation has baen
attained) (not durlng generator operanon') )
3 No Power supply voltage errar Power supply voltage failure during active pump
. | | operation.
4 Yes 5 Converier temperature error P11 = limit threshold converter temperature.
6 ' Yes 4 Qverload error P3 < P20 after normal operation was attained.
7 Yes 3 Run-up time errar P3 < P24"P25 after P32 has elapsed with start
B signal being present.
8 Yes 2 Pump error Pump could not be identified or no pump has been
- connected. _
10 Yes 6 Pump temperature error P127 > P132 or temperature switch = o
16 Yes 4 QOverload duration error P3 < P25'F'24 Ionger of than P32,
1? Yes 1 Motor current error _ No motor current or motor current too %ow
19 Yes 3 Pass-through tlme errar ' 60 Hz < P3 < F’20 aﬂer P183 has elapsed with the
start signal being present
43 ' 'Yes 8 internat error -
B0 Yes 7 Hardware rmonitoring Short-circuit within the motor or connecting cable
_ _ _ {overcurrent overvoltage}
62 NQ B Pump tempera’ture warmng P127 > P128 _ _
230to Yes 7 Internal error Error within the converter or external voltage
251

applied to the inputs

26 |GA05228_0302 - 08/2006 --© Leybold Vacuum



3.3 Start-up of the TURBOVAC

Press the START key.

The STATUS LED flashes during acceleration. The LED chain indicates the
increasing speed with one LED each. When 80% of the target speed has
been reached, the LED STATUS remains on continuously.

During normal operation the row of LEDs will indicate the amount of power
taken up by the TURBOVAC.

3.4 Operation

During NORMAL operation, the LED STATUS lights and the LED chain
shows, starting at the bottom and moving upwards, the current consurn-
ed.

If the target speed of the TURBOVAC cannot be maintained during normal
operation due to overloading {pressura, excessive TURBOVAC or Turbo
Orive classic temperature), the LED ERROR flashes.

The mode is not a failure, but can result in a shut down depending on the
cause cf overload, &.g. if the temperature continues 1o rise.

3.4.1 Status table at default settings
(Parameter 29=0; Normal operation threshold at 80% of the nominal value)

Operation

Input data /status Output data _ ¢ Operating mode -
Start/ Pump Frequency Error © Motor Relay Relay LED LED
stop rotating =80% of is pre- drive NORMAL ERROR STATUS ERROR
signal setpoint fr. sent OPERATION {green) (red)
Stop no no no off passive passive off off - Pump not operating
Stop yes no no off passive passive  flashes off ¢ Pump is decelerating
Siop yes yes no off passive passive flashes off ; Just after stop; pump was
in the normal cperating
N o B - _ ¢ mode before that
Start no no no : on  passive passive  flashes off . Just after start
Start yes no no . on  passive passive flashes off Pump is accelerating
Start yes yes no on active passive on off & Pumpisin the normal
. Operating mode
Step no no yes off passive active off on £ Erroris present; pump is at
: standstill or decslerating
Stop yes no yes off baséive active  flashes on  ; Ermoris present;
. ¢ pump is decelerating
Stop yes yaes yes ¢ off  passive active  flashes on Error has just occurred
Start no no yes . off passive active off on Error is prasent; pump is at
N : _ standstill or decelerating
Start yes no yes f off passive active  flashes on Error is present;
_ N _ _ _ _ _ pump is decelerating _
Start yes yes yes  off passive active  flashes on. Errgr has just occurred _
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Operation/Maintenance

3.5 Shut-down of the TURBOVAC

Press the STOP key.

While the pump runs down, the STATUS LED flagshes. The TURBOVAC runs
down until it stands still.

The row of LEDs indicatss the decrease in speed through one LED each.
The rotational spesd can only be indicated down to approximately 250 Hz,
i.e. the STATUS LED goes out before the pump has come to a standstill,

Warning Before working on the pump make sure that the pump is at stand-
still.

3.6 Shut-down of the o
Turbo.Drive TD20 classic

Press the STOPR key.
Set the mains switch on the rear 1o the position “0".

4 laintenance

The converter essentially requires no servicing since it contains no compo-
nents which could be adjusted.

Depending on the installation particulars and the ambient conditions, the
converter may collect grime {dust, moisture) on the inside. Such contami-
nation can lead to malfunctions, overheating or short circuits and will have
to be awoided to the maximum extent possible, The Leybold Service
Department can clean the converter, We recommend adhering to a clea-
ning interval of about three years. .

Warning Only qualified personnel or the Leybold Service Departrment may
carry out work on the frequency converter.

Potentially fatal voltages are present inside the frequency conver-
ter.

Open the frequency converter only after it has been isolated from
the mains power supply.

The converter contains components which could be damaged by
electrostatic discharges.
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5 Troubleshooting

When a malfunction occurs, the TURBOVAC is no longer driven and & fail-
ure code is indicated.

The red LED ERROR lights permarniently and one green LED wi

chain flashes.

Troubleshooting

thin the

After you have eliminated the cause of the failure, you can reset the mal-
function signal with the STOP command (key or remaote control).

Only qualified personnet or the L.eybold Service Department may
carry out work on the frequency converter.

Potentially fatal voltages are preseni inside the frequency conver-

ier.

Open the frequency converter only after it has been isolated from

the mains power supply.

Symptom

Probable Cause

Warning

Remedy

Turbomolecular pump pro-
duces strong running noises
and vibrations.

Rotor imbalance.
Defective bearing

Have the rctor balanced.
Replace the bearing.

Turbomolecular pump does
not attain its uliimate pres-
sure.

Defective measuring instrument.
Contaminated gauge head.

Leak at the apparatus, jines or the pump.
Contaminated pump.

Inadequate pumping speed of the backing
pump or ultimate pressure is too high.

Incorrectly programmed frequency parame-
ters.

Check the measuring instrument.
Clean or replace the gauge head.
Leak search.

Clean tha pump.

Check the ultimate pressure supplied via the
backing pump; if required instalied a larger
backing pump.

Check the parameaters,

The running pump cannat
be stopped through the
keys or X1,

The pump was started through the serial
interface.

Disconnect the AC supply or provide a serial
link and stop through bus.
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Troubleshooting

Symptom

Probable Cause

Remedy

LED 1 (left) flashes
Line cora fault

Motor connection ling incarrectly schlossen
connected.

Motor connection line
malfunctioning.

Check the motor connection ling and
connact it correctly.

Replace the motor connection line.

LED 2 flashes
Pump error

Pump could not be identified or no pump
has been connected.

Frequency converter and pump are not com-
patible.

Connecting cable provides only an intermit-
tent contact.

Check the system.
Check the system,

Replace the connecting cable.

LED 3 fiashes
Run-up time error

Forevacuum pressure 102 mbar.
Pump blocked.
High vacuum pressure too high.

Cheack the forevacuum.
Inform the Leybold after-sales service.
Check the vacuum chamber.

LED 4 fiashes
Overload error

Forevacuum pressure >10°2 mbar.
Pump blocked.
High vacuum pressure toc high.

Chack the forevacuum.
Inform the Leybold after-sales service.
Chegk the vacuum chamber.

LED 5 flashes

Converter termperature error,
temperature inthe
Turbo.Drive TD20 /&8ss jg
too high.

Frequent switching between
acceleration and braking.

Ambient temperature too high.
Forevacuum pressure >10-2 mbar.

Let the Turbo.Drive TD20 €255 copl dawn.

Ensure an adequate ventilation.
Qperate the pump under normal load only.

LED 6 flashes

Pump temperature error,
temperature in the TURBO-
VAC is too high.

Freguent switching between
acceleration and braking,

Poor cooling or cooling line interrupted.

Let the pump ceool down and opserate under

normal load only.
Check the cooling.

fis

LED 7 flashes
internal error

Error during POST.

Inform the Leybold after-sales service,

LED 8 fiashes

Rotary speed error, speed of
the pump does not corre-
spond to the requirements.

Errar during POST.

Inform the Leybold after-sales service.

LED 8 is not used.

Two of the LEDs 1 {0 &
flash, TURBO.DRIVE has
detected a different pump.

Pump or frequency converter were changed.

Run special acknowledgement, see Chapter
Installation,
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EC Conformance Declaration

We, the Leybold Vacuum GmbH, declare herewith that the products listed below, in the emboediment which we
have placed on the market, comply with the applicable EC guidelines.

This declaration becomes invalid if modifications are made to the product without consultation with us.
Designation of the products Fregquency converter

Madel: Turbo.Drive TD20 c/assic

The products comply to the following guidelines

B EC Machinery Directive (98/37/EC) and (98/79/EC)

B EC Low-Voltage Equipment Guidelines 73/23/EWG and 93/68/EWG

B EC Directive on Electromagnetic Compatibility
B89/336/EWG, 91/263/EWG, 92/31/EWG and 93/68/EWG

Related, harmonized standards
B EN 1012-2: 19956 Compressors and vacuum pumps - Safety requirements - Part 2: Vacuum pumps

B EN 61010 -1: 2001 Safety requirements for electrical equipment for measurement,
control and laboratory use - Part 1: General requirements

B EN 61326: 1997 + A1: 1898 + A2: 2001 + A3: 2003
Electrical equipment for measurement, control, and laboratory use - EMC requirements

Colegne, June 30, 2006 Cologne, June 6, 2006
B X ..
(m N , / - 2 F é‘*""—"%
Dr. Ulrich Jung Ralf Adamietz ‘{-’
Vice-President Head of Design

MHead of Product Qevelopment

Ley

vacuuimm

Leybold Vacuum GrabH

Bonrier Strasse 498

D-£03968 Cologne

Phone: ++49 (0)221 347-0

Fax: ++49 (01221 347-1250

documentation@leybold.com www.leybold.com
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Sales and Service Net Worldwide

Leybold Vacuum GmbH
Bonrer Strasse 498
D-50968 Cologne
Phone: +49-231-347 1234
Fax:  +49-221-347 1245
sales@leybald.com

Balgium

Belgisch bijkantoor
Leuvensesteenweg 542-9A
B-1930 Zaveniem

Sales:

Phone: +32-2-711 00 83
Fax:  +32-2-720 83 3B
sales.belglum@leybold.com
Sarvice:

Phong: +32-2-711 00 82
Fax:  +32-2-720 83 38
service.belgium@leybold.com

Leybold Vacuum GmbH
Sales Area North/East
Branch office Berlin
Buschkrugallee 33

1. Obergeschoss

D-12359 Berlin

Fhone: +49-30-435 609 0
Fax: +49-30-435 609 10
sales.beriin@leybold.com France

Leybold Vacuum France S.A,
7. Avenue du Québec

Z.A. de Courtaboeuf 1 - B.P 42
F-91942 Courtaboeul Cedex
Sales and Service:

Phore: +33-1-69 82 48 00
Fax:  +33-1-6907 57 28
leyhold-vacuum@leybold.fr

Leybold Vacuum GmbH

Sales Area South/Southwest
Branch office Munic

Sendlinger Strasse 7

D-80331 Munic

Fhone: +49-89-357 33 9-10
Fax: +49-89-357 33 9-33
sales.muenchen@leyhold.com
service.muenchen@leybold.com Leybold Vacuum France S.A.
Valence Factory

640, Aue A. Berges - B.R. 107
26301 Bourg-lgs-Valence Cedex
Phong: +33-4-75 82 33 00

Fax:  +33-4-7582 92 69
markeling.valence@aybold.fr

Leybold Vacuum GmbH
Sales Area West

Branch office Cologne
Bonner Strasse 498
3-50868 Cologne

Phone: +49-221-347 1270
Fax:  +48-221-347 1291

sales.kosein®@leybold.com Great Britain

Leybold Vacuum UK Ltd.
Unit 2

Silverglade Business Park
Leatherhead Road
LiK-Chessington Surrey KTS 2AL
Sales:

Phone: +44-13-7273 7300
Fax: +44-13-7273 7301
sales.uk@feybaid.com
Service:

Phone: +44-20-8971 7030
Fax:  +44-20-8971 7003
service.uk@laybold.com

Leybold Vacuum GrmbH
Service Center
Emil-MHoffmann-Straiie 43
[3-50386 Cologne-Suerth
Phone: +48-221-347 1438
Fax:  +48-221-347 1945
service@leybold.com

Leybold Vacuum GmbH
Mobile after sales service
Emil-Hoffrmann-Strafie 43
[-80996 Cologne-Suerth
Phone: +49-221-347 1765
Fax:  +49-221-347 1944
kundendienst@eybald.com

ltaly

Leybold Vacuum Italia S.p.A.
8, Via Trasimeno

1-20128 Milano

Sales:

Phone: +39-02-27 22 31
Fax: +308-02-27 20 86 41
sales@leybold.it

Service;

Phone: +39-02-27 22 31
Fax: +38-02-27 22 32 17
service@laybold.it

Leybold ¥acuum GmbH,
Dresden

Zur Wetterwarle 50, Haus 304
D-01108 Dresden

Servipe:

Phong: +49-351-B8 55 00
Fax:  +49-351-88 55 (41
info@leybold-dresden.de

Leybold Vacuum italia S.p.A.
Field Service Base

Z.l. Le Capanne

1-05021 Acguasparta (TR}
Phone: +39-0744-93 03 93
Fax:  +39-0744-94 42 87
service@laybold.it

Sales: +49-221-347 1234
Service: +49-221-347 1765

sales@leybold.com

1
1
1
i
{
[
]
service@leybold.com |

Leybold Vacuum USA Inc.
5700 Mellon Road

Export, PA. 15632

Phone:  724-327-5700
Fax: 724.325-3577
info@leyboidvacuum.com

LV_0B663_2006

Leybold Vacuum Nederland BV,

Netherfands

Leybold Vacuum Nederland B.V.
Computerweg 7

NL-3542 DP Ulrecht

Sales and Service:

Phone: +31-346-58 39 99

Fax; +31-346-58 39 90
sales.nelherlands@lpybold.com
service.natherdands@leybold.com

Spain

Leybold Vacuum Spain, S.A,
C/. Huslva, 7

E-08940 Carnelia de Liohregat
[Barcelona)

Sales:

Phone: +34-93-666 46 16
Fax: +34-83-666 43 70
salas. spain@leybald.com
Service:

Phone: +34-93-666 49 51
Fax: +34-93-685 40 10

Sweden

Leybold Vacuum Scandinavia AB
Box 9084

SE-40002 Géteborg

Sales and Service:

Phone: +46-31-68 84 70

Fax. +46-31-68 39 39
info@leybold.se

Vigiling/dslivery address:
Datavégen 578

SE-43B32 Askim

Switzerland

Leyhold Vacuum Schweiz AG
Leutschenbachstrasse 55
CH-B050 Zirich

Sales:

Phone: +41-044-308 40 50
Fax: +41-044-302 43 73
sales@leybold.ch

Service.

Phone: +41-044-308 40 62

Fax: +41-044-308 40 60
America -
USA

Leybold Vacuum USA Inc.
5700 Mellon Road

Export, PA 15632

Sales and Service:

Phone: +1-724-327-5700
Fax:  +1-724-325-3577
info@leyboldvacuum.com

Leybold Vacuurn GmbH

Bonner Strasse 498
D-50968 Cologne
Phone: +49-221 347-0
Fax:
info@leybold.com

Asia.

PR. China

Leybold Vacuum (Tianjin}
International Trade Co., Ltd,
Beithen Economic
Development Area (BEDA),
Shanghai Road

Tiarjin 300400

China

Sales and Service:

Phone: +B86-22-2697 0808
Fax:  +B86-22-2667 4061
Fax:  +B6-22-2697 2017
sales.china@leybold.com

Leybold Vacuum {Tianjin)

Equipment Manufacturing Co., Lid.

Beichen Economic
Davelopmant Area (BEDA),
Shanghal Roag

Tianjin 300400

China

Sales and Service:

Phone: +86-22-2697 0808
Fax:  +B86-22-2697 4061
Fax: +B86-22-2697 2017
info.tianjin@lsybold,com.

Leybold Vacuum (Ttanjin)
Internationa! Trade Co., Lid.
Shanghai Branch:

Add: No. 33

76 Futedong San Rd.
Waigaogiao FTZ

Shanghai 200131

China

Salss and Service:

Phone: +86-21-5064-4568
Fax: +86-21-5064-4668
info.shanghai@leybold.com

Leybold Vacuum (Fianjin)
Guangzhou Branch:

Add: G/F#301 Building
110 Dongguangzhuang Rd.
Tianhe District

Guangzhou 510610

China

Sales:

Phone: +86-20-8723-7873
Phone: +86-20-8723-7687
Fax:  +86-20-8723-7875
info.guangzhou@leybold.com

Leybold Vacuum (Tianjin)
International Trade Co., Ltd.
Beijing Branch:

1-908, Beijing Landmark Towers
8 North Dongsanhuan Road
Chacyang District

Beliing 100004

China

Sales:

Phone: +86-10-6590-7607
Fax:  +B6-10-6580-7622

India

Leybold Vacuum India Pvt Ltd,
EL-22, J Block

MIDC Bhosar

Punga 4110286

Indlia

Sales:

Phone: +31-20-3061 60000
Fax:  +81-20-2712 1571
sales.india@leybold.com

Japan

Leyhold Vacuum

Japan Co,, Ltd.

Head Office

Tobu A.K. Bidg. 4th Floar
23-3, Shin-Yokohama
3-chome

Kohoku-ku, Yokohama-shi
Kanagawa-ken 222-0033
Sales:

Phore; +81-45-471-3330
Fax:  +81-45-471-3323
webmaster@laybold.co.jp

Leybaold Vacuum

Japan Co., Lid.

Osaka Branch Office
MARUTA Bidg. 7F
2-7-83, Nihi-Miyahara
Yodogawa-ku

Osaka-shi 532-0004
Sales:

Phone: +81-6-6383-5211
Fax: +81-6-6393-5215
webmaster@leybold.co.jp

Leybold Vacuum

Japan Co., Ltd.

Tsukuba Technical 5.C.
Tsukuba Minami Daiichi
Kogyo Danchi

21, Kasumi-no-Sato,
Armi-machi, Inashiki-gun
Ibaraki-ken, 300-0315
Service:

Phone: +81-29-880.2841
Fax: +81-29.889-2838
webmaster@leybold.co.jp

Karea

Leybold Vacuum Korea Ltd.
#767-4, Yulkeun-ri
SungHwan-eup, Checnan-City
Choongehung-Narmdo
330-807 Korea

Sales:

Phone: +82-41-580.4420
Fax:  +82-41-588-3737
Service:

Phane: +82-41-5B0-4415
Fax:  +B2-41-588-3737

Singapore

Leybaold Vacuurr
Singapore Pte Lid.
Mo.1, International
Business Park,

B1-208, The Synergy
Singapore 608917
Sales and Service:
Phene: +B65-6665 2910
Fax; +B65-6566 8202
vacuum@leyboldvac.com.sg

Tahwan

Leybold Vacuum Taiwan Lid.
No 416-1, Sec. 3

Chung-Hsin Rd., Chu-Tung
Hsin-Chu, Taiwan, R.O.C.
Sales and Service:

Phone: +886-3-5833 988
Fax:  +BB65-3-5833 990
sales@leyboldvacuum. com, tw

(Ley

vacuurm

+49-221 347-1250

www.leybold.com
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Instaliation and operation of the TurboDrive TD20classic frequency con-
verter is described in Cperating Instructions GAQ5228. Pescribed in
these Operating Instructions are only the RS 232 and the RS 485 inter-
faces of the Turbo.Drive TD2Q cassic,

important
Safety Information

The Leybold Turbo.Drive TD20 ©#SSi frequency converter with RS
232 or RS 485 interface has been designed for safe and efficient
operation when used properly and in accordance with these
Operating Instructions. It is the responsibility of the user to care-
fully read and strictly observe all safety precautions described in
this section and throughout the Operating Instructions. The
Interfaces must only be operated in the proper condition and
under the conditions described in the Operating Instruc-
tions. It must be operated and maintained by trained personnel
only. Consult local, state, and national agencies regarding speci-
fic requirements and regufations. Address any furiher safety, ope-
ration and/or maintenance questions to your nearest Leybold
Vacuum office.

Warning Before making any connections, deenergise the frequency con-

verter and wait until the pump no longer turns. Since in spite of
this dangerous voltages can remain present, the equipment must
only be opened by a trained electrician.

We reserve the right to alter the design or any data given in these Operating
Instructions. The illustrations are not binding.

2 |17200048_002_00 - 08/2006 - © Laybold Vacuum



Description
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Fig. 2 Turbo.Drive TD20 ¢85 with RS 485 intarface

1 Description
The Operating Instructions for the frequency converter include for the
RS 232 and RS 485 interfaces their data, the pin assignment of the inter-

face connector as well as the wiring for the link, Also included is the para-
meter list for the frequency converter.

The frequency converter Turbo.Drive TD20 ©asSC s a slave unit and thus
responds to requests from the masier, i.e. the interface of the frequency
converter will always only respond to a read or write access to the fre-
guency converter.

In the case of word data {16 or 32 bits long) the high byte is transferred first
{Motorola standard).

17200048_002_00 - 0B/2006 - © Leybold Vaouum | 3



Description

1 AR it et i B ) Rt B B >
Start-, ! ! ! I ! ! I even | Stop-
bit 0 i 1 i 2 i 3 1 4 ] 5 1 G | 7 'pa.rity' bit
| { i 1 ] 1 ] 1
G ___________________________
Data bits
. Character frame 11 bit

&
B Start bit =0
E Stop bit =1

The even parity bit is a check bit; the number of "ones” of
the data bits (including the parity bit} is an even number.

Fig. 3 Structure of a data frame for transferring a string byte

Structure of the complete data string in accordance with USS protocol specification

Byte NO. Abbre- Description Read access | Write access | Response from
viation i to frequency | to frequency : the frequency
I converter converter ¢ converter
0 . 8 Start byte P
1 ' LGE Length of the payload data block in bytes
' (bytes 3 to 22) + 2: 22 22
2 - ¢ ADR Frequency converter address Rs$232; 0
o - RS485: 0...15
3-4 _ PKE Parameter number and type of access Valug (5. 2.1)
5 - . Reserved 0
6 . IND Parameter index ~Value {s, 2.1) g
710 - PWE . Parameter value 0  Value i Vaue 238
11-12 PZD1 ' o ' e
_ ¢ 8TW, ZBW & Status and contro! bits Value (see 2.2) o %1
1314 PZD2, HSW | 55
HIW, (MSW) @ Current stator frequency (= P3} 0 C Value Hz) 5 &
15-16  PZD3, HSW | Current frequency converter i 8 o
HIW, (LSW) | temperature (= P11) 0 0 Valug {°C) § o
17-18 PZD4 | Current motor current (= P5) 0 0 Vaiue (0.1 A) |
19-20 PZD5 Current pump temperature (= P127) 0 0 Value ("C)
21-22 PZD6 i Current intermediate circuit voltage (=P4) 0 0 Value (0.1 V)
23 i BCC Recursive calculation: o ' '
. Checksum (I = 0) = byte (| = 0)
¢ Checksum (i) = checksum {i-1) XOR byte {i;
: i from 110 22, i = byte No. Checksum {=22)

4 |17200048_002_00 - 08/2006 - © Leybold Vacuum



Bylg i ' Byte j+1

[ Ak 0 PNU ]

15141312 11 10 9 B8 7 6 5 4 3 2 1 0 BitNo
- e _/
L; Parameter number

Reserved

Type of
parameter access

Fig. 4 Structure bf the parameter sécticn

2 PKE, IND, Control
and Status Bits

2.1 PKE: Parameter Number and
Type of Access

The parameter number is sent when aceessing the frequency converter as
also In the response of the frequency converter.

The receiver ig provided with information on the parameter value PWE: size,
field value or individual value, read or write,

The parameters and error messages are listed in Operating Instructions
GAD5228 for the Turbo.Drive TD20 cassic,

17200048_002_00 - 0B/2006 - © Leybold Vacuum | S
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PKE, IND, Bits

Type of Parameter Access to the Type of Parameter Response from the
frequency converter {Query Designator) frequency converter (Reply Designator)
Bit number ' Bit number
15 14 13 12 15 14 13 12
G 0 0 0 No éx':_cess. ' ' 0 ' 0 ' 0 0' No response
0 ¢ 0O ) 1” _ 'F'ara_n'wete'r valua requasted ' 0 0 O 1 ' 16 bit value is sent
. _ - 0 01 0 ._ 32 bit value is sent
10 Witea 16 bit value 0 0 0 1 16 bit value is sent
11 Wiite a 32 bit value 0 0 1 0 32bitvalueis sent
1 1 0 Field value requested * 0O 1 0 0 16bifield valueis sent
e 0O 1 0 1  82bitfeld values sent
0O 1 1 1 Witea16 bitfield value * 0 1 0 0 16bitfeld valueis sent
1 0 0 O Wriea3?bifield value * 0 1 0 1 32 bifield value is sent
1 0 0 1 Numberoffield elements of a 0 1 1 0 Number of field elements of
field requested a field is sent
o Further responses
o 1 1 1 The frequency converter can

rot run the command

1 0 0 0 During & write access: no
permission 10 write

Depending on the query designater, only certain reply designators are possible. If the reply designator has the value
7 {guery cannot be run) then in parameter value 2 (PWE2) an error number is provided.

Parameter Index IND

* The desired slement of the index parameter is provided in IND.

6 [17200048_002_00 - 08/2008 - @ Laybold Vacuum



PKE, IND, Bits

2.2 Status and Control Bits
(Status and Control Word)

The status and control bits are only temporarily available, i.e. after interrup-
ting the power supply the bits revert to the default status.

2.2.1 Control Word (PZD1, STW) = 16 Control Bits

Is sent to the pump for each access.

Bit Description Remark -
0 * 1 = Start; 0 = Stop Is only run provided i.f
* no error is present and
_ _ * control bit 10 = 1
1to6 Reserved, must always be setto G - _
7 * 0 to 1 transition =.E'rr0r reset Is only run provided if

* the cause for the error has been removed and
* control bit ¢ = 0 and
* contral bit _‘%0 = 1

Reserved, must always be set to O

Reserved, must élways besetto 0

10 Enable process data; (bit 0, 7, 11, 12)

1 = Start/Stop through serial interface

0 = Stari/Stop through keys or REMOTE {X1)

Remark: control bit 10 sets status bit 15 when the frequency
converter is ready {0 accept control commands from the interface.

11 * Error relay (HEM"OTE xX1)

Relay contact

0 = passive

1 = aciive

Is anly run provided if Parameter 29 is set to 2.

12 © * Status relay (REMOTE X1)

Relay contact

G = passive

1 = aciive

Is only rur provided if Parameter 29 is set to 2.

13 tb 15 Réserved, must always be sef to O

* In order 1o enable the control functions through the RS 232/485 interface, bit 10 must be set. Control through
the keys, the control connector X1 or through the service interface (RS 232/485) is then disabled.

17200048,002_00 - 08/2006 - @ Leyboid Vacuum | 7



PKE, IND, Bits

8 17200048_002_00 - 08/2006 - @ Leybold Vacuum

2.2.2 Status Word (PZD1, ZSW)
= 16 Status Bits

ls sent together with each response from the frequency converter,

Bit Description Remark
] Ready for switch on 1 = the frequency convener and the pump
are ready to start; _Eike F’SOS_, bit 1
1 B ignore
2 Operation enabied 1 = active operation; the frequency
converter drives the pump
3 Fault condition is active 1 = a pump or frequency converter error
has cceurred, the pump is being stopped
_ _ {failure)
4 Pump speed is increasing 1= the speed of the pump increases;
like P303, bit 2 _
5 Pump speed is dropping 1 = the speed of the pump drops;
like P303, bit 3
G Switch an lock 1 =in case of an errer, the pump cannot
be started
7 Warning temperaturg See P227; all temperature warnings
ignore
Frequency converter 1 = the frequency converter accepts
accepts parameter parameters from the serial interface;
} _ normally always set to 1 (sef) o
10 Nermal operation 1 = the pump is running in the normal
_ operation mode
11 Pump is revolving 1 = the pump is turning
(rotational frequency > 3 Hz)
0 = the pump stands still or runs down
12 ignore
13 Warning high load see P227
14 Collective warning is set for every warning _
15 Remote has been activated 1 = start/stop (control bit 0) and reset

(control bit 7) through serial interface is
possible; is set with control bit 10 = 1

0 = start/stop and reset only through this
serial interface not possible; is set o 0
through control bit 10 = 0




Notes
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Sales and Service Net Worldwide

Germany

Leybold Vacuum GmbH
Bonner Strasse 488
D-50868 Cologns

Phone: +49-221-347 1234
Fax:  +49-221-347 1245
sales@Ileybold.com

Leybeld Vacuum GmbH
Sales Area North/East
Branch office Berlin
Buschkrugalles 33

1. Obergeschoss

[-12359 Berfin

Phone: +49-30-435 608 O
Fax:  +48-30-435 609 10
sales.barlin@®laybold.com

Leybold Vacuum GrmbH
Sales Area South/Southwest
Branch office Munic
Sendlinger Strasse 7

D-80331 Munic

Phone: +49-89-357 33 9-10
Fax:  +49-89-357 33 9-33
sales.muenchen@leybold.com

service.muenchen@leybold.com

Leybold Vacuum GmbH
Sales Area Wast

Branch office Cologne
Bonner Sirasse 498
D-50968 Cologne

Phone: +48-221-347 1270
Fax:  +48-221-347 1231
sales.koein@leybold.com

Leybold Vacuum GmbH
Service Center
Ermil-Hoffmann-Strafe 43
[-50996 Calogne-Suerth
Phone: +49-221-347 1433
Fax:  +49-221-347 1845
service@leybold.com

Leybold Yacuum GmbH
Mobile after sales service
Emil-Hoffmann-StraBe 43
D-50998 Cologne-Suerth
Phone: +49-221-347 17865
Fax: +49-221-347 1944
kundendiensi@leyhold.com

Leybold Vacuum GmbH,
Dresden

Zur Wetterwarte 50, Haus 304
D-01109 Dresden

Service:

Phone: +48-351-88 55 00
Fax:  +48-351-88 55 041
info@leybold-dresden.de

Sales:

sales@laybold.com
service@leybold.com

08.06 r

Europe

+49-221-347 1234
Service: +49-221-347 1765

Belgium

Leybold Vacuum Nederland B.V.

Belgisch bijkantoor
Lauvansestsenwag 542-9A
B-#330 Zaveniem

Sales:

Phone: +32-2-711 00 83
Fax:  +32-2-72083 38
sales.belgium®@leybeld.com
Service:

Phone: +32-2-711 00 82
Fax:  +32-2-72083 38
service.belgium@leybold.com

France

Leybold Vacuum France S.A.
7, Avenue du Québec

Z.A. de Courtaboeuf 1 - B.P. 42

F-91942 Courtabosu! Cedex
Sales and Service:

Phone: +33-1-63 82 48 00
Fax:  +33-1-68 07 57 38
leybaold-vacuum@leybold.fr

Leybold Vacuum France S.A.
Valence Factory
640, Rue A. Berges - B.P. 107

F-26501 Bourg-iés-Valence Cedex

Phene: +33-4-75 82 33 0D
Fax:  +33-4-75 82 92 68
marketing.valence@leybold.ir

Great Britain

Leybold Vacuum UK Ltd.
Unit 2

Siverglade Business Park
Leatherhead Road

UK-Chessingtor Surrey KT9 20L

Sales:

Phone: +44.13.7273 7300
Fax: +44-13-7273 7301
sales.uk@leybold.com
Service:

Phone: +44-20-8971 7030
Fax: +44-20-8971 7003
service.uk@leybolid.com

ltaly

Leybold Vacuum ltalia S.p.A.
8, Via Trasimeno

1-20128 Milano

Sales:

Phone: +39-02-27 22 31

Fax;  +39-02-27 20 86 41
sales@Ileyboid.it -
Service:

Fhone: +39-02-27 22 31

Fax.  +39-02-27 22 32 17
senvice@leybold.it

Leybold Vacuum ltalia S.p.A.
Field Service Base

Z.l. Le Capanne

1-05021 Acquasparta (TR}
Phone: +39-0744-93 03 93
Fax:  +38-0744-B4 42 87
service@eybold.it

Leybold Vacuum USA Inc.

5700 Mellon Road
Export, PA. 15632
Phone;

LV_0B611,_2006

724-327-5700
Fax: 724-325-3577
info@layboldvacuum.com

Netherlands

Leybold Vacuum Nederdand B.V.

Computerweg 7

NL-3542 DP Uirecht

Sales and Service:

Phone: +31-346-58 39 99
Fax: +31-346-58 39 90
sales.netherlands@leybold.com

service.netherlands@leybold.com

Spain

Leybold Vacuum Spain, S.A.
G/. Huelva, 7

E-08940 Cornella de Llobregat
{Barcelona)

Sales:

Phone: +34-93-666 46 16
Fax:  +34-93-866 43 70
sales.spain@leybold.com
Service:

Phone: +34-93-666 49 51
Fax: +34-93-6B5 40 10

Swaden

Leybald Vasuum Scandinavia AB

Box 9084

SE-40092 Goteborg
Sales and Service:
Phone: +46-31-68 B4 70
Fax:  +46-31-58 38 39
info@Ieybold.se
Vistting/delivery address:
Datavégen 578
SE-43632 Askim

Switzerland

Leybold Vacuum Schweiz AG

Leutschenbachstrasse 55
CH-8050 Zirich

Sales:

Phone: +41-044-308 4C 50
Fax: +41-044-302 43 73
sales@eybold.ch

Service:

Phone: +41-044-308 40 62
Fax:  +41-044-308 40 60

America

USA

Leybold Vacuum USA Inc.
5700 Mellon Road

Export, PA 15632

Sales and Service:

Phore: +1-724-327-5700
Fax: +1-724-325-3577
info@leyboldvacuurn.com

Leybold Vacuum GmbH

Bonner Strasse 488
D-50968 Cologne

Phone: +49-221 347-0

Asia

PH. China

Leybold Vacuum (Tianjin}
International Trade Co., Ltd.

* Beichen Economic

Bevelopment Area (BEDA),
Shanghai Road

Tianjin 300400

China

Sales and Service:

Phone: +B6-22-2697 0808
Fax:  +B86-22-2697 4061
Fax:  +86-22-2697 2017
sales.china@leybold.com

Leybold Vacuum (Tianjin)

Equipment Manufacturing Co., Lid.

Baichen Economic
Development Area (BEDA),
Shanghai Apad

Tiarjin 300400

China

Sales and Service:

Phone: +86-22-2697 0BOG
Fax:  +B6-22-2697 4061
Fax:  +B-22-2697 2017
info.tianfin@leybald.com.

Leybold Vacuum (Tianjin)
Intemational Trade Co., Lid.
Shanghai Branch:

Add: No, 33

76 Fuledong San Rd.
Waigaogiac FTZ

Shanghai 200131

China

Sales and Service:

Phaone: +86-21-5064-4666
Fexx  +86-21-5064-4668
info_shanghai@/eybold.com

Leybold Vacuum (Tianjin)
‘Guangzhou Branch:

Add: G/F#301 Building
110 Dongguangzhuang Rd.
Tianhe District

Guangzhou 510610

China

Sales:

Phone: +86-20-8723-7873
Phone: +86-20-8723-7597
Fax: +86-20-8723-7875
infa.guangzhou@ieybold.com

Leybold Vacuum {Tianjin)
Internationat Trade Co., Ltd.
Bsijing Branch:

1-908, Beijing Landmark Towers

8 North Dongsanhuan Road
Chaoyang District

Beijing 100004

GChina

Sales:

Phone: +86-10-6580-7607
Fax: +B86-10-6550-7622

India

Leybald Vascuum India Pvt Lid.

EL-22, J Block

MIDC Bhosar

Pune 411026

ndia

Sales:

Phone: +81-20-3061 50000
Fax: +91-20-2712 1571
sales.india@leybold.com

Japan

Leybold Vacuum

Japan Co., Ltd.

Head Office

Tobu AK. Bldg. 4th Floor
23-3, Shin-Yokohama
3-chome

Kohoku-ku, Yokohama-shi
Kanagawa-ken 222-0033
Sales:

Phone: +81-45-471-3330
Fax:  +A1-45-471-3323
webmaster@leyboid.co.jp

Leybold Vacuum

Japan Co,, Lid.

Osaka Branch Office
MARUTA Bidg. 7F
2-7-53, Nihi-Miyahara
Yodogawa-ku

Osaka-shi 532-0004
Sales:

Phone: +81-6-6383-5211
Fax:  +81-68-6393-5215
webmaster@leybold.co.jp

Leybeld Vacuum

Japan Cao., 1id,

Tsukuba Technical 8.C.
Tsukuba Minami Daifchi
Kogye Danchi

21, Kasurni-no-Sato,
Ami-mach}, Inashiki-gun
Ibaraki-kan, 300-0315
Service:

Fhone: +81-29-889-2841
Fax:  +B1-20-889-2838
webmaster@leybold.ca.jp

Korea

Leybuld Vacuum Korea Lid.
#761-4, Yulkeumn-ri
SungHwan-eup, Cheonan-City
Choongehung-Namdo
33C-8C7 Korea

Sales:

Phone: +82-41-580-4420
Fax:  +B2-41-588-3737
Service:

Phone: +82-41-580-4415
Fax:  +B82-41-588-3737

Singapare

Leybold Vacuum
Singapore Pte Ltd.
No.1, international
Business Park,

B1-20B, The Synsrgy
Singapore 609917
Sales and Service:
Phone: +65-6665 2910
Fax:  +B5-6566 8202
vacuum@teyboldvac.com.sg

Tatwan

Leyboid Vacuum Talwan Ltd.
Na 416-1, Sec. 3

Chung-Hsin Rd., Chu-Tung
Hsin-Chu, Taiwan, A.Q.C,
Sales and Service:

Fhone: +B8B86-3-5833 988
Fax:  +BB86-3-5833 999
sales@leyboldvacuum.com.tw

[ﬂ:eybod

vacuurm

Fax:  +49-221 347-1250

info@ieybold.com

www.leybhold.com



