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copyright laws. 

Manual Part Number 
Publication Number: 87-900-865-01 (C) 

Edition 
Edition 04/2011 

Printed in ITALY 

 

Agilent Technologies Italia S.p.A. 

Vacuum Products Division 

Via F.lli Varian, 54 

10040 Leinì (TO)  

ITALY 

Warranty 
The material contained in this 
document is provided “as is,” and is 
subject to being changed, without 
notice, in future editions. Further, to 
the maximum extent permitted by 
applicable law, Agilent disclaims all 
warranties, either express or implied, 
with regard to this manual and any 
information contained herein, 
including but not limited to the 
implied warranties of merchantability 
and fitness for a particular purpose. 
Agilent shall not be liable for errors 
or for incidental or consequential 
damages in connection with the 
furnishing, use, or performance of 
this document or of any information 
contained herein. Should Agilent and 
the user have a separate written 
agreement with warranty terms 
covering the material in this 
document that conflict with these 
terms, the warranty terms in the 
separate agreement shall control. 

Technology Licenses 
The hardware and/or software 
described in this document are 
furnished under a license and may be 
used or copied only in accordance 
with the terms of such license. 

Restricted Rights Legend 
If software is for use in the 
performance of a U.S. Government 
prime contract or subcontract, 
Software is delivered and licensed as 
“Commercial computer software” as 
defined in DFAR 252.227-7014 (June 
1995), or as a “commercial item” as 
defined in FAR 2.101(a) or as 
“Restricted computer software” as 
defined in FAR 52.227-19 (June 1987) 
or any equivalent agency regulation or 

contract clause. Use, duplication or 
disclosure of Software is subject to 
Agilent Technologies’ standard 
commercial license terms, and non-
DOD Departments and Agencies of the 
U.S. Government will receive no 
greater than Restricted Rights as 
defined in FAR 52.227-19(c)(1-2) (June 
1987). U.S. Government users will 
receive no greater than Limited Rights 
as defined in FAR 52.227-14 (June 
1987) or DFAR 252.227-7015 (b)(2) 
(November 1995), as applicable in any 
technical data. 

Trademarks 
Windows and MS Windows are U.S. 
registered trademarks of Microsoft 
Corporation. 

Safety Notices 

CAUTION 
A CAUTION notice denotes a hazard. 
It calls attention to an operating 
procedure, practice, or the like that, if 
not correctly performed or adhered to, 
could result in damage to the product 
or loss of important data. Do not 
proceed beyond a CAUTION notice 
until the indicated conditions are fully 
understood and met. 

WARNING 

A WARNING notice denotes a 
hazard. It calls attention to an 
operating procedure, practice, or the 
like that, if not correctly performed 
or adhered to, could result in 
personal injury or death. Do not 
proceed beyond a WARNING notice 
until the indicated conditions are 
fully understood and met. 
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Safety Summary 

 1 

 

Safety Summary 
Operators and service personnel must be aware of all hazards 
associated with this equipment. They must know how to recognize 
hazardous and potentially hazardous conditions, and know how to 
avoid them. The consequences of unskilled, improper, or careless 
operation of the equipment can be serious. This product must only be 
operated and maintained by trained personnel. Every operator or 
service person must read and thoroughly understand 
operation/maintenance manuals and any additional information 
provided by Agilent. 

All warnings and cautions should be read carefully and strictly 
observed. Address any safety, operation, and/or maintenance 
questions to your nearest Agilent office. 

The following format is used in this manual to call attention to 
hazards: 

CAUTION! Cautions are used when failure to observe instructions could result in damage to 
equipment, whether Agilent supplied or other associated equipment. 

 

WARNING! 

 
 

Warning are used when failure to observe instructions or precautions could 
result in injury or death. 

 

NOTE Infomation to aid the operator in obtaining the best performance from the 
equipment. 
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Description 

 

Description 

General 
The Turbo-V60 Leak Detector PCB controller is a microprocessor-
controlled, solid-state, frequency converter with self-diagnostic and 
protection features. 

The controller drives (within ten steps) the Turbo V-60 pump during 
the starting phase by controlling the voltage and current respect to 
the speed reached by the pump. 

It incorporates all the facilities required for the automatic operation 
of the Turbo-V60 pump series. Remote start/stop and output control 
capability are provided via auxiliary connectors. 
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Turbo-V60 Controller Description 

The controller is a solid-state frequency converter which is driven by 
a single chip microcomputer. The package composition is: 

 Power transformer with interconnection cables  

 PCB including: power supply and 3-phase output, analog and 
input/output section, microprocessor and digital section  

 Controller to pump interconnection cable. 

The power supply and the 3-phase output converts the single phase 
(50-60 Hz) AC mains supply into a 3-phase, low voltage, medium 
frequency output which is required to power the Turbo-V pump. 

The microcomputer generates the variable output frequency and 
controls the 3-phase output voltage according to the software and the 
gas load condition of the pump. 

Moreover, it manages input and output signals for a fully automatic 
operation. 

A dedicated non-volatile RAM is used to store pump operating 
parameters and the input/output programmed information upon 
failure for a period of 10 years accumulated off time. 

Two adjustable trimmers are provided to set the pump rotational 
speed as follows: 

 P1 – High speed trimmer: 50 to 70 KRPM 

 P2 – Low speed trimmer: 30 to 50 KRPM 

The controller can be operated via remote signals through 
input/output connector. 
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Controller Specifications 
Input: 
 Voltage 
  
 
 
 
 
Frequency 
Power 

 
Two ranges selectables on a three pin 
connector on the transformer primary: 
- 120 Vac±20%, 
- 220 Vac±20%, 
1-phase 
 
47 to 63 Hz 
350 VA maximum 

Output: 
 Voltage 
 Frequency 
 Power 

 
54 Vac nominal ±10%, 3-phase 
1167 Hz, ±2% 
150 W maximum 

Operating temperaure 0 °C to + 40 °C 
Storage temperature -20 °C to + 70 °C 
J2 optoisolator input 4 to 12 Vdc 
J2 optoisolator output ICsat 1.6 mA 

VCE max 0.6 V 
VCEO 70 V 

Interconnecting cables Pump cable (5-wire,55 cm long) 
Weight   0.5 Kg (1.1 Ibs) 

 

12/34 Turbo-V60 Leak Detector PCB Controller User Manual / 87-900-865-01 (C) 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Instructions for Use 
Description 

 1 

 
Controller Outline Controller Outline 

The outline dimensions for the Turbo-V60 Leak Detector PCB 
controller are shown in Fig. 1 
The outline dimensions for the Turbo-V60 Leak Detector PCB 
controller are shown in Fig. 1 

  

  

Figure 1 Controller outline 
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Installation 

 

Installation 

General 
Inspect the controller for any shipping damage. 

 

WARNING! 

 
 

High voltage developed in the controller can cause severe injury or death. 
Before servicing the unit, disconnect the input power cable. 

 

NOTE The PCB installed into the customer system must be positioned so that cold air 
(forced or natural convec-tion) can flow through the PCB components 
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Line Voltage Selection  

The controller can operates with two ranges of input voltage: 

 120 Vac ±20% 

 220 Vac ±20% 

The line voltage selection is done on the three pin male connector on 
the primary wires of the transformer: 

 for 120 Vac connect the line wires as follows: 

– 120 Vac to pin 2 (white) 

– 0 V to pin 3 (bleu) 

 for 220 Vac connect the line wires as follows: 

– 220 Vac to pin 1 (brown) 

– 0 V to pin 3 (bleu) 

NOTE The mating connector and the female pins are provided 
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Installation 

 

Power Interconnections 
The power supply from the external transformer must be connected 
to J8 connector 

See Fig. 2 for interconnections detail. 

 

 

Figure 2 J8 connector  interconnections 
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Input/Output Interconnections 

All the input/output signals to the controller must be connected at 
J15 mating connector (see Fig. 3). 

 

 

Figure 3 Input/Output connector 

Pin 1-6 Input A optically isolated from the internal circuit. 

In conjunction with the Input B determines the controller mode of 
operation according to the following truth table. 

Pin 2-7 Input B optically isolated from the internal circuit. 

In conjunction with the Input A determines the controller mode of 
operation according to the following truth table. 
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INPUT SIGNAL LOGIC LEVEL CONTROL UNIT  

CONDITION 
A B  
LOW LOW LOW FREQUENCY 
LOW HIGH HIGH FREQUENCY 
HIGH LOW HIGH FREQUENCY 
HIGH HIGH LOW FREQUENCY 

Pin 3-8 Output Normal optically isolated from the internal circuit. 

Pin 4-9 Output Overload optically isolated from the internal circuit. 

Turbo-V Pump Connection 
A 55 cm long cable is provided to connect the controller to the pump. 

Figure 4 shows the pump output connector configuration where pins: 

Pins A-F = pump temperature sensor 

Pins B-C-D = 54 Vac 3-phase output to pump motor stator 

Pin E = ground. 
 

 

Figure 4 Turbo-V pump connector 
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 1 

 
Operation 

General 
Make all vacuum manifold and electrical connections and refer to 
Turbo-V pump instruction manual prior to operating the Turbo-V 
controller. 

 

WARNING! 

 
 

To avoid injury to personnel and damage to the equipment, if the pump is 
laying on a table make sure it is steady. Never operate the Turbo-V pump if the 
pump inlet is not connected to the system or blanked off. 

 

The controller operates completely automatically after the remote 
start command is given. 

The only user available commands are two trimmers to set the pump 
rotational speed: the first one (P1) sets the high speed, the second 
(P2) sets the low speed. 

The two trimmers are factory preset as follows: 

 P1 (high speed) to 60 KRPM 

 P2 (low speed) to 33 KRPM 

To select different rotational speeds, act on the appropriate trimmer. 
The variation ranges are: 

 P1: 50 to 70 KRPM 

 P2: 30 to 50 KRPM 
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Operation 

 

Startup 
Plug the controller power cable into a suitable power source. 

The controller is factory preset with the Soft Start mode enabled that 
allows the pump to ramp-up to Normal speed slowly with a minimum 
ramp-up time of 75 seconds and a maximum of about 45 minutes. 

If it is necessary to deselct this mode refer to paragraph 3-3. 

If the Soft Start mode is deselected, the ramp-up will be done within 
60 seconds. 
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 1 

 

Soft Start Mode Deselection 
The Soft Start mode is enabled and disabled by means of a jumper 
located on the controller PCB. 

To deselect the Soft Start mode operate as follows: 

 Disconnect the power from the controller. 

 Move the red jumper from the actual position to the other 
according to the label attached over the integrated circuit near 
the jumper (see Fig. 5). 

 Connect the power. 
 

 

Figure 5 Soft Start jumper 
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Starting the Pump 
To start the pump it is necessary to set the Input A and Input B 
signals on J15 connector both to low logic level, or one to low and the 
other to high logic level. 

In the first case the output to the pump is at low frequency, in the 
other case the output is at high frequency. 

The time to change the speed from low frequency (33 KRPM) to high 
frequency (60 KRPM) is 12 sec. 

The time to change from high frequency (60 KRPM) to low frequency 
(33 KRPM) is 3 sec. 

Pump Shutdown 
To shutdown the pump it is necessary to set the Input A and Input B 
signals on J15 connector both to high logic level. 

Power Failure 
In the event of a power failure (momentary or long term), the Turbo-
V controller will stop the turbopump. 

When power is restored, the Turbo-V controller automatically 
restarts the turbopump. 
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Maintenance 

General 
Replacement controllers are available on an advance exchange basis 
through Agilent. If necessary, information is provided to aid the 
operator in determining malfunctions and corrective steps to be 
taken. 

 

WARNING! 

 
 

Voltages developed in the unit are dangerous and may be fatal. Service must 
be performed by authorized personnel only. 
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Maintenance 

 

Controller Test 
a) Equipment required  

 Digital voltmeter (DVM) true RMS. 

 Dummy load: 3 x 48Ω, 50W each or 3 x 78Ω, 50W each. 

 Potentiometer 50KΩ, 1/4W minimum. 

b) Test set up 

 Remove the power cable. 

 Disconnect the Turbo-V controller. 

 Set potentiometer to 30KΩ and connect it as directed in Fig. 6. 
 

 

Figure 6 Dummy load connections 
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Power supply test 

a) DC voltage test  

Check the DC voltages referring to test points indicated in Fig. 4-2. 
Refer also to Figg. 4-3 and 4-4. The meter should read: 

 + 5Vdc ± 5% 

 ± 12 Vdc ± 5% 

 Ground reference = case of Q3. 

Switch on the controller and check: 

 54 Vdc ± 10% between TP3(-) a TP5(+) (Fig. 4-2). 

b) AC three-phase output voltage test 

On the pump connector connect the DVM in turn between: 

pins B and C, B and D, C and D. 

The meter should read 44 Vac ±15%; a different value of 0.4 Vac is 
tolerable between phase and phase. 

Test with dummy load 
 Connect the 48Ω or the 78Ω dummy loads to the pump connector 

pins B, C, D as shown in Fig. 4-1. 

 Disconnect the potentiometer, set it to 10KΩ, and then reconnect 
it. 

 Connect the power cable. 

 Switch on the controller and check the values as per he following 
table. 
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 During start-up without  
Soft Start mode 

After start-up 

 With 48Ω 
dummy load 

With 78Ω 
dummy load 

With 48Ω 
dummy load 

With 78Ω dummy 
load 

Current ±10% 1.62 A 1.1 A 1 A 1 A 
Power ±10% 80 W 58 W 30 W 48 W 
Speed 
±4KRPM 17 70 40 63 

Temperature 
±2°C 52° C 52° C 52° C 52° C 

 

 Check the 3-phase ac output voltage. 

After start up it should be: 

36 Vac with 78Ω dummy load and 

21 Vac with 48Ω du y load. 

Switch off the controller and remove the power cable. 

Pump over-temperature test 
 Disconnect the potentiometer, set it to 5KΩ, and then reconnect 

it. 

 Disconnect the dummy loads. 

 Connect the power cable. 

 Switch on the controller. 

 Check the 3-phase ac output voltage. It should be zero. 

 Switch off the controller and remove power cable. 

Functional test 
Perform the functional test with the turbo-pump, taking care to check 
the ramp sequence and start up time. 
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Disposal 
Meaning of the "WEEE" logo found in labels 

The following symbol is applied in accordance with the EC WEEE 
(Waste Electrical and Electronic Equipment) Directive. 

This symbol (valid only in countries of the European Community) 
indicates that the product it applies to must NOT be disposed of 
together with ordinary domestic or industrial waste but must be sent 
to a differentiated waste collection system. 

The end user is therefore invited to contact the supplier of the device, 
whether the Parent Company or a retailer, to initiate the collection 
and disposal process after checking the contractual terms and 
conditions of sale. 
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Tel.: +49 (0) 6151 703 353 
Fax: +49 (0) 6151 703 302 
Toll free: 00 800 234 234 00 

Singapore 
Agilent Technologies Singapore Pte. Ltd, 
Vacuum Products Division 
Agilent Technologies Building, 
1 Yishun Avenue 7, 
Singapore 768923 
Tel : (65) 6215 8045 
Fax : (65) 6754 0574 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


