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Charge Converter VP-40
Instruction Manual

Outline
The VP-40 is a charge amplifier with compact dimensions and CCLD (Constant Current Line Drive)
support. It allows direct connection to an analyzer (such as the SA-02, SA-A1 etc.) or data recorder
(such as the DA-21 etc.) equipped with BNC inputs that support CCLD. This makes it easy to configure
a vibration measurement system using charge output type piezoelectric accelerometers.

Handling precautions

* Before making any connections for using this unit, verify that the power switches of all associated
equipment are turned off.

*  When disconnecting cables, always hold the plug and do not pull the cable, to avoid excessive strain.

 If the unit is subject to strong shocks, damage may occur. Handle the unit with care and do not drop it.

» Itis critical to maintain the very high impedance of the input connector of this unit. Do not use
or store the unit in locations where it may be subject to splashes of water or oil, or to high tem-
peratures and humidity. Also avoid locations that may be subject to air with high salt or sulphur
content, as well as locations that may be exposed to chemicals, gases, or direct sunlight.

* Do not attempt to disassemble or modify the unit.

e When disposing of the unit, follow national and local regulations regarding waste disposal.

Connections

Connection to charge output type piezoelectric accelerometer
Use the cable supplied with the accelerometer to connect the VP-40 and the accelerometer. Very high
impedance must be maintained in the connection between the input connector of the VP-40 and the
accelerometer cable, as well as at the connector of the piezoelectric accelerometer. When connecting
or disconnecting the unit, take care not to touch the connecting parts or the insulator.

Connection to measuring equipment

Connect the VP-40 to the BNC input of the measuring equipment. If it is necessary to extend the
distance between the output of the VP-40 and the measuring equipment, use the BNC jack-jack
adapter VP-54C and the BNC-BNC coaxial cable EC-90A (2 m) or EC-90B (5 m). Other commercially
available BNC-BNC cables may also be used, but care must be taken when selecting a cable. The
capacitance of a BNC-BNC cable depends on factors such as cable length and conductor material
and may affect the upper limit of the measurement frequency range and the measurement level that
can be realized with the measurement system.

Connection example

Measuring equipment (with CCLD input)

——
Piezoelectric accelerometer 58
=

PV-85/PV-90B etc.

Low-noise cable

VP-40

To extend the cable run,

BNC jack-jack use a BNC jack-jack adapt-
adapter  EC-90A/EC-90B er and the cable EC-90A
or EC-90B.

— D — i—

Influence of accelerometer cable

It is recommended to keep the accelerometer cable length 5 meters or under. Generally, greater cable
lengths tend to increase the susceptibility of the system to external noise, although other environ-
mental factors also may have an effect.

Influence of extension cable

The following extension cables are available as separate options for this product.

Type Length
EC-90A 2m
EC-90B 5m

Specifications
Coaxial cable RG-58A/U (typical: 100 [pF/m])
BNC-BNC connector

* Regarding extension cables of greater length, consult your supplier.

The capacitance of an extension cable increases with cable length. Higher extension cable capacitance
will place limitations on output voltage in the upper measurement frequency range. As an example,
the relationship between cable length and VP-40 output voltage characteristics for the EC-90 cable
is shown in the graph below.
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Output voltage characteristics correlated to cable length (typical, with 2 mA constant current power supply)

Phase characteristics of VP-40
The output phase of the VP-40 is opposite to the input phase (inverted by 180 degrees). When con-
necting the VP-40 to an analyzer (SA-02, SA-A1 etc.) or data recorder (DA-21 etc), keep in mind
that the output will also be inverted.

Inverted
. . / N\
PICZIOCICCtrtIC S Measuring Inverted
accelerometer equipment
|" VP40 | ——— <SA-02/A1> R 4
DA-21
Vibration Same as input
level meter N\
. UV-15/16 N4
Force applied VM-83
from below

-
Measurement
Maximum measurable acceleration
The maximum output voltage of the VP-40is 5 V (peak voltage). Because gain of the unitis 1 mV/pC,
the output waveform will be clipped (overload condition) when the input charge exceeds 5000 pC.
It is therefore essential to select a suitable piezoelectric accelerometer, ensuring that its sensitivity
rating fits the maximum acceleration to be measured, with a suitable margin.
Examples for maximum measurable acceleration
Model Rated sensitivity [pC/(m/s*)]"" | Maximum measurable acceleration [m/s?] (peak)
PV-90B 0.18 10000
PV-85 6.42 779
PV-87 40 125
*1 Typical value
*2 The output range of the VP-40, converted to acceleration is as follows: 5000 pC/0.18 pC/(m/s?)
= 27778 m/s? (peak). However, because the maximum measurable acceleration of the PV-
90B is 10000 m/s? (peak), the maximum measurable acceleration including the VP-40 will
be 10000 m/s* (peak).
Input capacitance
The input capacitance to the VP-40 must be kept 5000 pF or under. When this value is exceeded,
the rated tolerance values for gain accuracy (+2.5%) and frequency range (+5%) will no longer be
met, and oscillation may occur. The input capacitance is the sum of the piezoelectric accelerometer
capacitance and the accelerometer cable capacitance. For example, when using the piezoelectric
accelerometer PV-85 and the low-noise cable VP-51A (5 m), the following applies.
PV-85 capacitance (typical): 720 pF
VP-51A 5 m capacitance (typical): 90 (pF/m) x 5 m = 450 pF
Input capacitance: 720 pF + 450 pF = 1170 pF
Reference Typical capacitance ratings for some RION accelerometer cables are listed below.
Name Model | Capacitance [pF/m] Remarks
Low-noise cable VP-51A 90 For PV-85, PV-94 etc.
Heat-resistant cable VP-51B 110 For PV-44, PV-65 etc.
Low-noise cable for piezoelectric VP-SIL 130 PV-90B
accelerometers
Sensor sensitivity setup
After connections are complete, turn power to the measuring equipment on.
First, the input setting of the equipment must be set to CCLD (Constant Current Line Drive).
Next, the sensor sensitivity must be set to match the accelerometer in use. The gain of the VP-40
is 1 mV/pC. Therefore, when using for example an accelerometer with a charge sensitivity of 6.42
pC/(m/s?), the sensor sensitivity setting (voltage value) must be as follows:
6.42 pC/(m/s?) x 1 mV/pC = 6.42 mV/(m/s?)
For information on how to set the sensor sensitivity (voltage value), please refer to the instruction
manual of the respective equipment.
\. J
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Specifications
Legal regulations/standard compliance
CE marking C €
WEEE Directive
Chinese RoHS (units shipped to China only)
Input type Charge input
Input capacitance (accelerometer capacitance + accelerometer cable capacitance)
Max. 5000 pF
Gain 1 mV/pC +2.5% (80 Hz)
Frequency range 1 Hz to 30 kHz (£5%)
Phase Inverted by 180 degrees from input
Maximum output voltage (peak to peak)
10V
Output impedance 50 ohms or less
Noise level (rms) 30 uV or less (input capacitance 1000 pF, 1 Hz to 20 kHz)
Supply voltage 18 V to 30 V DC, constant current 2 mA to 4 mA
DC output bias voltage 9Vt 12 VDC
Connectors Input: Microdot connector
Output: BNC connector (plug)
Dimensions, weight 14.5 mm dia. x 45 mm, approx. 21 g
Case material Stainless steel
Operating temperature range
-10°C to +50°C, 90%RH or less
Storage temperature range
-10°C to +50°C, 90%RH or less
Extension cables Input: Low-noise cable VP-51A, 30 m or less
Input capacitance may not exceed 5000 pF
Output: BNC-BNC coaxial cable EC-90, 100 m or less
* Required conditions for CE marking compliance: input VP-51A,2 m
or less, output EC-90A, 2 m or less
Supplied accessories Instruction manual, inspection certificate
Optional accessories Low-noise cable VP-51A
BNC-BNC coaxial cable EC-90A (2 m), EC-90B (5 m)
BNC jack-jack adapter VP-54C
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(This product can be used in any areas including residential areas. )
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