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FG320 description  
 

The tester FG320 is an electrical device and it can be operated only by persons with 
necessary qualification. The manufacturer shall not be liable for any damage incurred 
due to an improper use of the instrument. Before connecting the instrument to the 
testing circuit it is necessary to check especially the correctness of the connection 
(danger of damage to the tester if voltage is brought to its output). 
 
The tester FG320 is a unique compact instrument intended in particular for complete testing of functions 
of the systems of vibration, offset and speed measurement. The instrument parameters are selected in 
such a way that they can cover the most frequent tasks during the servicing of these devices, or that 
they can simulate the output signal of the sensors used.  
FG320 is powered and controlled from the PC (notebook) through the USB interface. The control 
program requires at least a PC with the Pentium III 800 MHz processor, 512 MB RAM, OS MS Windows 
XP/7/10 and NET Framework 4.0. 
 
The core of the instrument is formed by a single-chip microcontroller generating the signals required and 
communicating with PC. Besides this, the instrument contains necessary inverters for power supply and 
output analogous and switching circuits. The FG320 generator is situated in a compact aluminium box.  
 
Attention: 
The tester FG320 is galvanically isolated from connected PC to prevent creation of ground loops. 
However, the potential of GND terminal is not defined. Sometimes it could be necessary to connect the 
GND terminal to the ground of tested device.  
 
Rear panel: 
The rear panel of the instrument is provided with a USB socket for connection to PC and with a 9-pin 
“Canon” socket, for operation in the Speed mode.  
 
Front panel: 
The front panel includes 5 output jacks and BNC connector: 

Jacks active in the “Signal mode” 
GND    grounding  
Signal    output signal from the signal generator 
BNC connector  same signal as at Signal jack; both could be used simultaneously 
REF-P (Passive)  reference impulse of the phase mark, open collector 
REF-P (Active)  reference impulse of the phase mark, active voltage output  

Jacks active in the “Current mode” 
GND    grounding 
mA   output of the current signal  

 
Besides these jacks, there are 3 LED’s on the front panel: 

PW  green   – indicates presence of power supply voltage 
CM  yellow   – indicates USB communication activity  
REF  red   – indicates activity of the phase mark impulse (flashing, depending 

on the phase mark frequency) 
 OL blue   - indicates overload of current output (loop interruption)  
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Operation modes of the instrument: 
FG320 generator is intended for three typical applications with different demands for the testing signal: 
 
Signal mode: Testing of vibration (offset) measurement systems by means of simulation of signals which 
are normally measured by electrodynamic, piezo, or contactless sensors. In this case it is necessary to 
have a signal of a low level, typically 10mV to 1V, possibly with a relatively large direct-current 
component. Besides the actual simulation signal, some systems require moreover a reference impulse 
(REF) as information about speed and a phase of the signal.  
 

Speed mode: Testing of the speed measurement systems with a selection of 2 from 3 (e.g. Epro DOPS 
or MMG1000). 
 
Current mode: Testing of 0/4…20mA current loops. The tester works as a direct current source to the 
load of up to 500 Ohm. Attention! - the instrument cannot be used for simulation of passive converters 
powered by the current loop! Output overload (loop interruption) is signalised by lighting blue LED “OL” 
on the front panel. 
 
Individual modes cannot be operated simultaneously. The switching over of the modes is controlled by 
the control program. 
 

Switching on for the first time: 
 
After connection to PC with the help of a USB cable, the green “PW” LED will start lighting. 
 
From the CD/flash disc attached, please install the control program “FG Programmer” by activating the 
“setup.exe” file. During the installation process please follow the installation program instructions – see 
Installation Procedure (page 21). If it is necessary install drivers from CD/flash disc attached. 
 
A control window will appear after activation of the FG Programmer. For communication in English check 
the option “English” in the LANGUAGE menu. By using the SCAN button find the communication port 
assigned to the instrument during installation, and with the OPEN button connect the instrument. A 
successful connection will be indicated through an announcement in the lower bar of the FG 
Programmer window: “COMx connected”, and through the serial number data (nnnnnnnn) and firmware 
version (a.bb) of the instrument connected. A graphic symbol with the instrument face panel appearance 
will be displayed to the right.  At the same time the program control windows will be activated as well. 
The number of the windows active can differ according to the configuration stored by DEFAULT 
(automatically loaded after activation).  
 
The FG programmer application window will look, after a successful establishment of communication 
with the instrument in a configuration after the first installation (and switching over to English) as follows: 
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The connection in the example was established through COM6, serial number of the instrument being 
171000001, firmware version 1.04, FG320 is situated in the signal mode. 
 
You will interrupt communication by using the CLOSE button or by terminating the program.  
To one computer it is possible to connect max. two FG320 instruments. 
 

Description of controls: 
 

Upper control bar: 
 

 
 
EXIT  Program termination. If the instrument is connected at that time, it is 

necessary to confirm the termination. 
 
SETTING Saving of the instrument configuration in the file, loading of the 

configuration stored, selection of the default configuration on program 
activation. 

 
LANGUAGE Selection of the language version of the program. 

 
RAMP SETUP Activates the RAMP function. 
 
HELP A brief on-line help to the instrument and its functions. 
 
UPDATE If you are currently connected to the Internet, you may try if a newer 

FG Programmer software version is available, and possibly download 
and install it immediately. 

 
ABOUT Information about the program version. 
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Communication control: 
 
The control and status signalling of PC communication with the FG320 instrument is used with the help 
of the elements situated under the upper bar described already in the chapter “Switching on for the first 
time”. 
 

Function modes of the instrument: 
 

As it has already been stated in the instrument description, FG320 is able to operate in three modes 
(Signal, speed and current). These function modes require entering various parameters into the 
instrument and are therefore controlled with the help of three separate tabs. You will switch over 
between individual modes by double clicking on the tab with the particular mode name. 
 
 
 
 
Important:  
Signals on outputs of a mode which is currently inactive are undefined. For example, after switching over 
from the current mode to the signal mode the current set for the last time on the “mA” terminal is not 
available anymore. 
 

Hardware Modes: 
 

Signal Mode Tab 
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Speed Mode tab: 

 
 
 Current Mode tab: 
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Signal Mode tab: 
 
Simulation calculator   Direct setting of signal parameters        Setting of increment and  
                decrement steps, ranges are fixed 
 

 
 
Control of the phase mark output       Root mean square value of sinusoidal signal amplitude  
 
Direct setting of signal parameters: 
Select the necessary range of the output signal (if it is supported by the instrument connected). 

1) Enter the numerically required value (the range permitted will appear as a help if you hold the 
mouse pointer on the specification box). While the background is being specified, the box will turn 
blue, after confirmation of your selection with the Enter key the new value will be transferred to 
the instrument and the background of the box will turn white again. 

2) Increase / decrease the value by using the ,v buttons. Select the change step from the offer in 
the Step box or select your own step value in the Step box. 

 
The amplitude of the signal into the instrument is entered as a peak value (0-p). If you select a sinusoidal 
shape of the signal, you will activate the box “AMPLITUDE RMS” which displays the corresponding root 
mean square value. This data serves only for facilitation of the inspection measurement of the tester 
output signal by using a common multimeter which usually displays the root mean square value only. 
 
Phase mark output (reference pulse) 
The tester is provided with two hardware outputs of the phase mark reference pulse.  
The output marked as “Passive” is a classical open collector switching against a zero potential (pulse = 
triggered). This output is intended for a direct connection to the KP input (d22 pin) of the MMS 6000 
measurement cards. 
The output marked as “Active” is an active source of the voltage signal in user defined output. 
Enter the pulse offset against the test signal in the KEY ANGLE box. The shapes of the signals and their 
key angles with regard to the reference pulse are marked in the Figure in the Annex. 
In the ORDER box, select after how many periods of the test signal the phase mark pulse is to be 
generated. 
To the KEY LEVEL – BASE insert voltage of phase reference sensor when it´s not over the phase mark. 
To the KEY LEVEL – PULSE insert voltage of phase reference sensor when it´s over the phase mark. 
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Simulation calculator: 
 
If a sinusoidal shape of the signal is selected, the simulation calculator box is activated. The calculator is 
not functional for any other signal shape. 
After the entering of the sensor sensitivity (usual types can be selected from the menu) and of the 
simulated parameter the calculator will automatically generate corresponding values of the test signal 
amplitude. Please remember that some measurement methods include signal integration and therefore 
the electrical signal amplitude depends, besides the vibration value entered, on the frequency as well. 
The calculator is “bidirectional”, which means that if you make direct setting of the signal amplitude in the 
AMPLITUDE box, the calculator will display a vibration value corresponding thereto. 
 
 

 
In the first line of the calculator, enter the sensor sensitivity and 
sensor type (sensor of part, speed or acceleration). You can choose 
usual types of sensors from the offer on the second line. 
 
In this box you will choose what vibration you want to simulate.  
For an accelerometer you can choose acceleration, speed or path.  
Speed or path are offered for a speed sensor. 
For a path sensor it is possible to simulate the path only.  
 
In all cases, select the measurement card as a tool for the signal 
processing method (root mean square value = RMS, 0-p, p-p). 
If you select “Smax” for the path sensor, the system expects 
simulation of the vibration vector Smax=max(X2+Y2)-2 according to 
ČSN ISO 7919-1. The tester signal will be connected in this case to 
both the inputs of the measurement card in a parallel way. 
Select the vibration values for simulation by means of the calculator in 
a usual way directly to the Signal box or by using up/down buttons 
with a selected step. 

 
If the conversion of vibrations to voltage depends on frequency, for 
example if you are using an accelerometer and you want to simulate 
vibration speed, a box for selection of the value in Hz will appear. 
This box copies the value of the FREQUENCY box for the direct 
setting of parameters. Also the value “Step” of Hz is taken over from 
this box. 
If you want to simulate constant vibrations at different vibration 
numbers (base frequencies), enter the value in Hz in this box, and the 
calculator will automatically correct the simulation voltage so that the 
output voltage can correspond to the vibration value selected.  

On the other hand, if you want to change the value in Hz in the FREQUENCY box, the amplitude of the 
output voltage will be constant and the calculator will show you (in the Signal box) a corresponding 
vibration value which is to be changed depending on the vibration number. 
 
Note: 
The calculator is “bidirectional” and that is why it shows what simulated vibrations correspond to the 
voltage set on the tester output. Since the tester output voltage can be set in steps of 0,1 mV (0-p), it 
may happen that the resulting value in the “Signal” box of the calculator slightly differs from the value 
originally set. This is given by the fact that the vibration value required is converted to simulation voltage. 
This value is rounded to the tenths of mV, it is entered into the tester, and the rounded value is then 
again converted to the corresponding vibration value and displayed in the Signal box. 
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Typical examples of use of the tester in the signal mode 
 
Testing of measurement of monitors and converters of vibrations and offsets. Several typical examples 
of connection and configuration of the tester are shown in Annexes. 
 

Speed Mode window: 
 
This mode is intended for the testing of the over-speed protection systems “epro DOPS” and 
“MMG1222TS”. In this mode the tester generates a “three-phase” impulse signal simulating three 
contactless sensors installed in correct positions above the measurement gear. The signal is available 
on a 9-pin connector on the rear face of the tester. The “triple cable” enclosed serves for connection to 
the tested item. A typical connection to the epro DOPS system is shown in the Annex. 
 
The FG Programmer window looks after the switchover to the Speed mode like this. You will notice the 
changed graphic symbol of the face (in this case rear) panel with a connector for the test cable (see 
page 5).  
 
The first possibility is the direct entering of the output FREQUENCY in the range of 0,1…20000Hz with a 
step of 0.1Hz. In the SPEED box you will then see the corresponding value of speed at a given number 
of teeth of the measurement gear. 
 

 

 
 
A more comfortable option is to enter the number of teeth of the measurement gear and then to enter the 
speed directly required. At this place please remember that even though you enter the speed, it is the 
converted value, rounded to the tenths of Hz that is set in the tester. The entering of a change, e.g. by 1 
rpm with a gear of fewer than 6 teeth can be evaluated (after the rounding) as the same frequency and 
may remain without any response. In the case of doubts please switch over to the Input-frequency mode 
and through frequency increments (by 0.1 Hz) please verify what speed values can be simulated at a 
given number of teeth of the measurement gear. 
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 Current Mode window:  
 
This mode is intended for a general testing of current loops. 
 
Attention!  
The tester works as a direct current source up to a load of 500 Ohm. The instrument cannot be used for 
simulation of passive converters powered by the current loop! Output overload (loop interruption – load 
resistance greater than 500 Ohms) is signalised by lighting blue LED “OL” on the front panel. 
 
The appearance of the window in the current mode is very simple and makes it possible “only” to select 
the current in a usual way. 
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RAMP SETUP function:  
 
The RAMP SETUP function makes it possible to specify a set of the tester configurations, and then to 
activate the same in a sequential way with the present switching period. After pressing the RAMP 
SETUP button, the window of the FG Programmer will enlarge in its lower and right part by the ramp 
control elements. The ramp function can be called out in all functional modes. The number of the ramp 
steps is limited to 100, depending on the time step. 
 

 
 
          Setting of the switching period 
                 Start / stop of the ramp setup 
  Mode of ramp – cycle or normal-reverse 
The POSITION box shows the current step number / total number of the steps defined 
 
The MODE buttons sets desired ramp function; ascending/descending or “there and back” 
 
Two columns RAMP BASIC serve to insert parameters of the first and last step of the ramp. 
First of all, insert the parameters of first ramp step in the SIGNAL MODE field. By pressing the “>>” 
button you will insert the parameters to the first column. Then insert the parameters of the last step and 
use according “>>” button to add the set of parameters to the second column. Parameters will be 
distributed evenly between the first and last step with those two exceptions: 
 -      SIGNAL SHAPE parameter is based on the first column assignment and doesn´t change. 
 -      ORDER parameter is integer, thus the values are rounded to integer during individual steps. 
  
Selection TOTAL STEPS sets the number of steps the generator should make in between the first and 
last step- 
 
The TOTAL TIME or TIME STEP selections define speed of switching the individual ramp steps. 
 
The ramp function is launched and terminated by the START and STOP buttons  
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Technical data:  
 
General: 
Connection to PC: USB 1.0 - 3.0 
USB port power consumption:  
max. 400mA 
Dimensions: 175x115x30mm 
Weight: 0.2 kg 

Working temperature: 0  40°C 
 
Signal mode: 
„Signal“ connector 
Output signal is combination of 
DC and AC voltage. 
Customize signal shapes of 
voltage: 
Sinus, square, triangle, saw 

Frequency range 0,1  20000Hz 
Resolution: 0,1Hz 
Accuracy: +/- (0,1% + 0,2 Hz) 

0,1  4000mV, Resolution: 
0,1mV 
Accuracy: +/- (1%+0,1%fs) 
 
DC voltage range: 

-22  +22V 
Resolution: 0.01V 
Accuracy: +/- 0,1V 
Maximum load: >10kΩ 
 
 
 
 
 
 

Key Pulse Output: 
Pulse is generated 
synchronously with signal on 
output connector „Signal“. 
Key angle of impulse against 

Signal output: 0  360° 
Step setting: 1° 
It is possible to generate the 
pulse by multiple period of 
output signal. 
 
Open Collector Output: 
“Passive” connector 
  Maximum voltage: 40V DC 
  Maximum current: 0.2 A 
 
Active output: 
 “Active” connector 
Basic level and the pulse level 
are freely adjustable within 

range -22  +22 V 
Maximum load: >10kΩ 

 
Current mode: 
 “mA” connector 
Source of DC current. 

Range: 0  24 mA 
Resolution: 0,01 mA 
Accuracy: 1% 
Maximum load: <500Ω 
No other voltage connected to 
this output. 
 

Speed mode: 
9-pin connector on the back side 
of device. Output simulates the 
function of eddy-current sensors 
epro type PR642x/CON0x1 or 
MMG1070 during setup following 
manual from manufacturer of 
over-speed measurement DOPS 
and it is used for testing this 
system. For usage with different 
systems the function is not 
guaranteed. 
 

Frequency range 0,1  20 kHz 
Resolution: 0,1Hz 
Accuracy: +/- (0,1%+0,2 Hz) 
Pulse symmetry: approx. 50% 
Maximal voltage on pin –24V:    -
30V against pin 0V 
Maximal load of resistors of 
output circuit: 0.5W/resistor 
 
Following values are typical for 
epro MMS 6000 DOPS system: 
 
Level L 

Voltage on pin Out:-22  - 25V 
Consumption pin –24 V: approx. 
12mA 
Level H 

Voltage on pin Out: - 8V  - 11V 
Consumption pin –24 V: 5mA 
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FG320 tester flow chart: 
 

Signal mode: 

 
 
 
 

Speed mode: 
Speed output connection, channel 1 (2, 3). 
 

 
 
 
 

Current mode: 
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Shapes of waves on the Signal output and key angle of the pulse on the Key Pulse output (REF). 

KEY = 90°

KEY = 0°

SAW

TRIANGLE

SQUARE

SINE

 
Last possibility of generated output signal is user function signal. As default there is SINE signal 
1st and 3rd harmonic. 
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FG320 tester use example  
 
The following examples show measurement cards of Emerson AMS6500-ATG system. The FG320 
tester can, however, be connected in an analogous way also to the systems of other manufacturers. 
 
Sensor:  piezo speed sensor 793V-5 (500 mV/inch/s). 
Card:  abs. vibrations, A6500-UM, simulated characteristic: speed 10 mm/s, rms  

 
 
 
The sensor must be disconnected during the test, it is sufficient to disconnect it with one pole. 
 
It is not necessary to switch the ICP power supply off if it is smaller than 8 mA.  
 
 
 

Tester setting example. 
 
 

The configuration is in the file: 
BV-V500-V10 rms 
 
 
 
DC OFFSET + 10V simulates the direct-
current component of the voltage on the 
sensor (bias). 
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FG320 tester use example  
 
Sensor:  piezo acceleration sensor 786A (100mV/g). 
Card: abs. vibrations, A6500-UM, simulated characteristic: speed 10 mm/s, rms , frequency 50 Hz 

 
 
The sensor must be disconnected during the test, it is sufficient to disconnect it with one pole. 
It is not necessary to switch the ICP power supply off if it is smaller than 8 mA.  
 
 

Tester setting example.  
 
 

The configuration is in the file: BV-A100-
V10rms 

 
 
 

DC OFFSET + 10V simulates the direct-
current component of the voltage on the 
sensor (bias). 

 
 
Caution: in this case the measurement card integrates (converts acceleration to speed).  
Simulated voltage (acceleration) at a constant speed value requested therefore depends on the 

frequency. 
 
!!! During simulation sensor of sensitivity 10mV/g it is necessary to increase test signal frequency to 
value around 1000Hz, simulated signal will reach higher values. !!! 
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FG320 tester use example  
 

Sensor:  path sensor “epro PR6423+CON041” (8mV/m). 

Card: relative vibration, A6500-UM, simulated characteristic: peak-to-peak amplitude 100m (p-

p) and the vector 100m (Smax) 

 
The sensor must be disconnected during the test, it is sufficient to disconnect it with one pole. 
During the card test with Smax evaluation it is necessary to connect both inputs in a parallel way. 
 
 

Example of the tester setting for simulation 

100m (p-p), separate channels.  
 

Configuration in the file: 
SV-8-100pp 

 
DC OFFSET - 10V simulates the direct-
current component of the voltage on the CON 
converter. 

 
 
 
 

Example of the tester setting for 100m 
(Smax) simulation, to both the channels in a 
parallel way.  

 
Configuration in the file: 
SV-8-100smax 
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Two possibilities of connection of the phase mark impulse: 
 

1) Passive output (open collectors) for direct connection to the KEY (d22) input of the vibration 
measurement card. 

 
 
 
The REF-P (Passive) output of the tester will 
be connected in place of the disconnected 
output of the card. 
 
With CSI6500/MMS6000 systems: 
Take out the MMS6310 card (operation source 
of pulses) and connect the REF-P output 
directly to the KEY inputs (d22) of individual 
cards.  
 
With AMS6500-ATG systems: 
Use the Active output according to the next 
paragraph. 
 
The setting of the ACTIVE output levels does 
not matter. 
 

 
2) Active output with optional voltage levels of pulses for the reference sensor simulation. 

 
We recommend to use this setting primarily – 
the function of key pulse card is checked 
during the test. 
 
In the picture, there is parallel simulation of 
vibrations (upper card) and key pulse (lower 
card). 
Alternative way of connection of vibration 
signal through the SIGNAL connector is 
indicated. Connection via BNC connector is 
also possible. 
 
The REF-A (ACTIVE) output of the tester will 
be connected in a standard way instead of the 
pulse sensor to the key pulse card. 
 
On the tester, select the level of the output 
according to the real signal of phase sensor 
and a setting of triggering levels of the pulse 
sensor input. 
 
Typically for the PR6423 sensor + CON: 
 
KEY LEVEL – BASE:  -10V 
KEY LEVEL – PULSE: -20V 
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FG320 tester connection to the epro DOPS system: 
 
Use the special three-channel output on the rear face of the tester for the DOPS testing. Connect to 
the MMS6361 terminal boards with the help of the cable from the tester accessories according to the 
following chart. It is necessary to disconnect the power supply and signal wires to the CON 0x1 
converter (possibly to the MMG 1070 sensor). The tester simulates the necessary voltage levels on 
the Signal wires, as well as suitable current consumption on the –24V DC wires. Connection to the 
AMS 6300 SIS could be established on the same principle (however, the terminal numbers are 
different). 

 
 

 
Tester in the speed mode.  

 

 

 
Tester in the speed mode.  

 
 
 
 

Speed setting mode. 
 

Measurement gear simulation with 16 
teeth. 
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Frequently asked questions: 
 
1) How is it about the galvanic separation of the tester, possibly about grounding interconnection 

with the tester? 
 
The tester is galvanically isolated 
ted by means of a USB cable with PC. It is also powered through a USB, and the GND output 
terminal is galvanically connected with the PC frame.  
During the use of the tester in the signal or current mode it is necessary to remember this fact. If the 
use of the tester and PC could lead to an undesirable occurrence of ground loops, we recommend 
the using of a battery-operated laptop (connected from the LAN) as a master PC. 
 
Three independent outputs on the 9-pin connector for speed simulation are galvanically separated. 
This means that there is no danger of ground loop occurrence in the speed mode. 
 
 
 
2) Can I connect more FG320 testers to a PC? 
 
To a single PC it is possible to connect max. two testers, even though the PC is equipped with more 
USB ports. 
 
 
 
3) What is the frequency range of the tester? 
 
The output signal frequency can be entered in the Signal and Speed modes within the range of 0,1.. 
20,000 Hz. For any other than a triangle signal, during the highest frequencies the internal step 
(which is digitally generated) start to be visible. At frequencies on the upper end of the range the 
signal is already markedly distorted in terms of shapes (it consists of a number of “steps”). The 
distorted shape is identifiable during the signal monitoring with an oscilloscope with a sufficient 
bandwidth, but in the actual tested card (vibration converter) is this distortion sufficiently suppressed 
by means of a low-end permeable filter on the card input and during the ordinary testing of 
functionality of measurement converters it usually does not matter.  
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Installation procedure: 
 
Activate the setup.exe file and select a language for installation (English or Czech). 
Confirm with the OK button. 

  
Continue with the Next button. 
Then select the installation type (Full, Minimal or Custom). 
Execute the option depending on your choice. 

  
Then select whether you want to create a shortcut on the area, run the application after completion 
of the installation or activate the help feature, after the end of the installation confirm with Next. 
Below you can see an overview of where the application is installed. Continue with the Next button. 

  
The application installation follows. 
Then complete the installation by using the Finish button 
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NOTES: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


