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DC Strain Module [GL7-DCB]

Study Guide for GL7000
DC Strain Gauge Module

- Technical guide for measuring [GL7-DCB] Amplifier.
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1. Outline and Basic Set Up for the GL7-DCB module (1/3)

DC Strain module GL7-DCB, Study Guide

The DC strain module GL7-DCB amplifier is the signal conditioning module for the GL7000 data platform. It offers isolated 4 channel input,
corresponding bridge amp for the strain gauge sensor, and supports voltage and resistance measurement for isolated 4 ch data acquisition. Input

signal type can be set individually for each channels.

+ Carries excitation power source for the sensor.
» Supports TED corresponding sensors.

* Incorporates elements (120/350 ohms) for bridge circuit, simple to measure micro distortion levels using strain gauges.

« Supports precision measurement using noise reduction techniques including low-pass and anti-aliasing filter.
» Supports remote-sensing and the shunt calibration to measure high accurate readings.

Types of sensors Types of measurements
Strain gauge g Measuring micro distortion (strain)
Load-cell —
NN
Acceleration sensor _ Measuring output of sensor

Other sensors
(Based on strain gauge)

Control board

I Measuring voltage
Sensors A 9 g
(Voltage output type)
Q%\_\_

Thermistor

Measuring resistance
Potentiometer

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

Input signal type
can be configured
individually for each
channels.
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DC Strain module GL7-DCB, Study Guide

1. Outline and Basic Set Up for the GL7-DCB module (2/3)

The input terminal of the DC strain module GL7-DCB is a rectangle connector (D-Sub serial 9-pin). An adapter for the circular connector (NDIS
type) and screw terminals are available for quick plug-and-play connection. Configuration of wiring will vary by the type of signals and sensors.

——— Rectangular (D-Sub type) Signal assignment of input connector
connector (Plug, Male Input connector Signal - Screw terminal | NDIS connector
| o (Plug ) pin number symbol EEsared (B-650) (B-651)
nput terminals —
(for Strain, Voltage, Resistance) 1 B Excitation voltage () 1 ¢
Type: Rectangle connector (D-Sub 2 IN- Input signal (-) 2 B
Serial 9-pin) 3 S+ Sense (+) 3 N/A
4 T- TEDS () 4 G
Switches to configure the input S R+ Shunt resistance 5 N/A
channel by signal types and number ®@®DEZD 6 S- Sense (-) 6 N/A
of gauges, etc. o aaaa) /__\ 7 IN+ Input signal (+) 7 D
L= I"j"l'\k Oy Og Oy g 9,-',."," = 8 B+ Excitation voltage (+) 8 A
——— =
00 ~ 9 T+ TEDS (+) 9 F
Shell N/A Shield FG E

Accessory for input terminal

Wires from the sensor needs to be soldered to
the connector. (Connection diagram varies by
the type of sensor.)

Rectangular connector (D-Sub 9-pin)
(Standard accessory)

Wires from the sensor are fixed to terminal

Screw terminal adapter : .
screw when this adapter is used.

(Option B-650)

NDIS connector

in assignment i i
NDIS connector adapter (P p g ) When sensor has cable with the circular
. o o") connector (NDIS type), you can use the B-651
(Option B-651) B'.': option.
cC D

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 2 -



DC Strain module GL7-DCB, Study Guide

1. Outline and Basic Connection for the GL7-DCB module (3/3)

The input for each channels can be configured using the switch setting under the each DSUB connector. This switch needs to be set according to
the type of measurement and configuration of the sensors connected to the GL7-DCB module.

- : : - - Switch for configuring input channel.
Setting of switch to set the input channel configuration (Located on front panel)
Used the 120 ohms strain gauge Used the 350 ohms strain gauge ON
Type of measurement Configuration
1|2|3|4a|5s5|6|7|1|2]|3|4]5]|6]7 H B B B H B B 1
Single gauge, 2 wires 1 (1)1 1 1 1 1 1 111]11f1 0 0 1234567 0
Single gauge, 3 wires 1 112]1]0]0 1 1 1 1 1100|121 0 0 ON: 1
Single gauge, 4 wires 1112]1]0]0 1 1 1 1 1100|121 0 0 o|:|':; 0
Measuring micro distortion using [Pual gauge, 3 wires oj1foj1j1j1})1jo0of1jof1]1[0]O
strain gauge Dual gauge, 4 wires of1fof21]jof2f1]o0o]J212fo]1|[O0o]|]OfoO
Dual gauge, 5 wires o111 0 1 1 of1f1j2)J)0)]0}]O0
4 gauges, 4 wires O[O0 0|1 1 1 1 ofofoj1]1 1 1
4 gauges, 6 wires oo 1|1 0 1 1 ofofoj1]12 1 1
Measuring the output of a strain |4 wires ololo] 1 1 1 1
gauge-based sensor _ Use setting shown in left side.
(ex. load cell) 6 wires 0101 1 0 1 1
Measuring direct voltage or resistance 0]0]0]1 1 1 1 |Use setting shown in left side.

Measuring micro distortion using strain gauge

When strain gauges are used, the switches are set according to the type of their
sensor. The bridge circuit required to use the strain gauge is configured by the
changing the settings on the switch mechanism.

Measuring direct voltage or direct resistance
When voltage or resistance is measured, switches needs to be set as shown

RTTTIT

1234567

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

Measuring an output of a sensor based on the strain gauge
(Load-cell, Accelerometers, or other sensors)

When the output of the sensor is measured, switches are set according to the
configuration of sensor you see below.

Sensor, 4 wires type

B T )

1234567

Sensor, 6 wires type

juna

1234567
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DC Strain module GL7-DCB, Study Guide

2. Setting the GL7-DCB module, Set measurement types

The GL7-DCB module can measure micro distortion levels using strain gauges, strain gauge-based sensors, voltage, and resistance. The input
signal type is set on the input settings menu in each channels.

Input setting menu for GL7-DCB Setting of signal type (selects to the strain gauge)
(=) )4 )= ) (=) 1) %)~ )= Input (=) 1) %)~ )=
npu [En=otan| Strain gauge it
Input Off Strain sensor Bridge type Quarter bridge
Range oC Number of wires 2 wires
Filter . Gauge resistor 1200
Scaling Resistor Polarity inverse 0ff
Annotation Please set the DIP switches as fol lows. Please ?:Nt the DIP switches as follows.
EEEEEEN
Span +250.0 : - 250.0
. 5 < Prev. CH Next CH > < Prev. CH Next CH >
Misc
S e Select the "Input” for setting the type Select the type of input signal. Showcase the input type after
- of input signal. selecting the sensor on the previous
Select the "Input” for setting the input menu.
signal types.
Note:

The description of the setting is the following.

Type Description

Strain gauge Micro distortion (strain) measurement using the strain gauge

Sensor output measurement (using strain gauges inside sensors)
(ie) Load Cell, accelerometer.

Strain sensor

DC Voltage measurement (DC coupling)
Resistor Resistance measurement
Note:

When the input type is set to "Strain gauge", "Strain sensor", and "Resistor", the
excitation voltage for the sensor or resistor will be outputted from the input
connector. If wire connection of the sensor or equipment is not correct, the
equipment or the GL7-DCB module might get damaged.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 4 -



DC Strain module GL7-DCB, Study Guide

3-1. Setting the GL7-DCB module, Using Direct Strain Gauge Connection (1/2)

Bridge circuit is normally required when signal is measured using strain gauges. The element of this bridge circuit is incorporated inside the GL7-
DCB module. The GL7-DCB strain gauge module supports strain gauges configured in Single gauge (Quarter bridge), Dual gauge (Half bridge),
and Four gauge (Full bridge) configuration with multiple types of wiring format. The bridge circuit for each channels can be configured using the
switch setting for each channels.

Single gauge configuration (Quarter bridge)

Dual gauge configuration (Half bridge)

_ ) ) . o Strain Gauge Type ) . i ) o Strain Gauge Type
Configuration Connection Bridge circuit Configuration Connection Bridge circuit
120 ohms 350 ohms 120 ohms 350 ohms
Remote-sensing: Non (It is affected by temperature, etc.) Remote-sensing: Non (It is affected by temperature, etc.)
ON ON
|~ — N
= DBOBEAE) | ARRAG — [ : ioan | o0k
' E = '\ 0 0o = 1234567 1234567
} o oo 1234567 1234567 ) % o0 ,g]— E
2 wires = 0,0,0,0, : 3 wires E{ 9:9:9, 09 1 - §
E: Excitation voltage, E: Excitation voltgge,
e: Output signal, e: Output signal,
R: Elements of bridge R: Elements of bridge
circuit circuit
Remote-sensing: Yes (It is not affected by temperature, etc.) on a Remote-sensing: Yes (It is not affected by temperature, etc.) -
 —— ON
v AGRERH] | AORGGE s 11 1| RQLITITE
<—% E T234567 1234567 - 1334567 1234567
3 ) Rempte-/ R B i o O‘Tbj’\o2 . }
wires sensing wire 4 eres - 07 s =
9 X8 6 \—1 R
E: Excitation voltage, : . S @
e: Output signal, E: Excitation voltage,
R: Elements of bridge e: Output signal,
circuit R: Elements of bridge
circuit
Remote-sensing: Yes (It is not affected by temperature, etc.)
7 o HHH HH ‘ = H HH‘ Remote-sensing: Yes (It is not affected by temperature, etc.) | N HHHHHHH OoN HHHHHHH
_’_ =r 1234567 T234567 ing circut 252567 1234567
~ ’ o' 0’0 0 = r
=T A f
. . 0,0.0,0, /R 00000
4 wires N e i) | - : G ‘
wires " - 2
E: Excitation voltage, L 3
e: Output signal E3 Excitatiqn voltage,
R: Elements of bridge e: Output signal
circuit R: Elements of bridge
circuit
GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 5 -




Q DC Strain module GL7-DCB, Study Guide

3-1. Setting the GL7-DCB module, Using Direct Strain Gauge Connection (2/2)

Four (4) gauge configuration (Full bridge)

Strain Gauge Type

Configuration Connection Bridge circuit
120 ohms 350 ohms

Remote-sensing: Non (It is affected by temperature, etc.)

1234567

4 wires

E: Excitation voltage
e: Output signal

Remote-sensing: Yes (It is not affected by temperature, etc.)

6 wires - o] &ogo%‘bz ‘ . E
. 0.,0.0. ==
I o
E: Excitation voltage
e: Output signal

RGO

1234567

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 6 -



DC Strain module GL7-DCB, Study Guide

3-2. Setting the GL7-DCB module, Using the Strain Gauge, Menu Setting (1/7)

When micro distortion levels are measured using strain gauges, bridge circuit needs to be configured to its gauge types. The elements for the
bridge circuit is incorporated in the GL7-DCB module, and will need to be configured based on your chosen strain gauges.

Input setting menu for GL7-DCB Setting the strain gauge configuration
(=)0 )% ) -] (=)0 )4 ))& ] (=) )" ))& Bridge: type
Input settings Input select settings Input select settings vQuarter bridge ‘
Input Input Input Half bridge
Range Bridge type Bridge type Full bridge
Filter Number of wires Number of wires
Scaling Gauge resistor Gauge resistor
Annotation Polarity inverse Polarity inverse
Span Please set the DIP suitches as fol lows Please set the DIP suitches as fol lows
N ON
Program -0-...-- EEEEEEN
Hisc
R BRI S 1 2 3 4 5 6 7
< Prev. CH < Prev. CH Next CH > Next CH >
Select the "Input” for setting the type Set the "Input” to "Strain gauge". Select the "Bridge type" for setting the Select the type of bridge.
of input signal. used number of strain gauges. Note: Type of bridge - Number of gauges
) ) ) ) o Quarter bridge: using single (1) gauge
In this example, the micro distortion (strain) is Half bridge: using dual (2) gauges
measured using the strain gauge. Full bridge: using four (4) gauges

=31} 3- )=} Mamber of wires EIREN) Bauge resistor
Input select settings . Input select settings 1200 '
Input 3 wires Input 3500
Bridge type b Wires Bridge type
Number of wires Number of wires
Gauge resistor Gauge resistor | 200 |
Polarity inverse Polarity inverse
Please set the DIP switches as fol lows. Please set the DIP switches as follows.
EEEEEEN EEEEEEE
1 2l 3 4 8 8T 1 2 3 4 5 6 7
< Prev. CH Next CH > < Prev. CH Next CH >
Select the "Number of wires" for Select the number of wires from the Select the "Gauge resistor" for setting Select the resistance of the used
setting the type of the gauge. gauge. the type of strain gauge. gauge.

Note: Displayed number of wires are
varied by the setting of the type of
bridges.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) -Page 7 -
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3-2. Setting the GL7-DCB module, Using the Strain Gauge, Menu Setting (2/7)

The elements for the bridge circuit is incorporated in the GL7-DCB module, and they are configured by the setting on the switches for each
channels. The setting pattern will be displayed on the screen after setting parameters are entered. The excitation power for the bridge circuit
needs to be applied. The range of measurement will vary by the setting of the excitation source.

T
EIT RS

Input select settings
It
Bridge type

Gauge resistor

Polarity inverse

Please set the DIP switches as fol lows

ON
EEEEENEN

Number of wires

Py e F

< Prev. CH Next CH >

Select the "Polarity inverse" for
setting polarity of the signal.

(=) ] )4 ) — ) =)

Other settings

Channel 1-1

Waveform color setting
Thickness setting
Auto balance adjustment

Shunt calibration X
Sensor setting

Strain unit

Next CH >

Select the "Sensor setting” for setting
the condition of excitation for bridge
circuit.

GL7000 Product Information (GL7-DCB, vol

Polarity inverse

Select the ON or OFF.

Note: If polarity of the phenomena and
measured signal is not the same, this
setting needs to be changed.

EM BRI EI I
Sensor setting

Bridge power

Bridge voltage

< Prev. CH Next CH >

Select the “Bridge power” for setting
the type of excitation for bridge circuit.

.2, rev. 1.0)

(=) 0 )5 ) )&

Input select settings
ot
Bridge type

=

Number of wires

Gauge resistor

Polarity inverse
Please set the DIP switches as fol lows

ON
EEEEEEN

R A=Y

< Prev. CH Next CH >

Settings of strain gauge are displayed.
Note: Setting pattern of switch for
configuring channel will be shown below.
You will need set the switches to the ones
shown here.

Bridge power

otase

Constant current

Select "Voltage" or "Constant current"

for type of excitation.

Note: Voltage would be normally selected
here. When lead wire of the gauge is long,
constant current is used to avoid the noise
factor from the lead wire.

- Page 8 -

Setting the excitation for bridge circuit

Input settings Channel 1-1
Inout
Range 200004

Filter 0ff
Scaling 0ff
Annotation
Soan

Program

Misc

< Prev. CH

Select the "Misc" for setting the
condition of the bridge circuit.

YR
Sensor setting

Bridge power

Bridge voltage

< Prev. CH Next CH >

Select the "Bridge voltage" for setting
value of excitation.
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3-2. Setting the GL7-DCB module, Using the Strain Gauge, Menu Setting (3/7)

Measurement ranges can be set after all parameters of strain gauge are complete. The range of signal to be displayed can be set here. Captured
signal is limited up to the selected measuring range. The displayed signal range can be set separately from the measuring range.

Setting the unit for strain measurement Setting of measuring range
Bridge voltase =313 73 -] Strain unit YR ES
Other settings Vg Input settings
Waveform color setting I:I nv/v Input
Thickness setting 1dot Range
Auto balance adjustment Filter
Shunt calibration Xec Scaling
Annotat jon
Sensor setting Sean
Progran
Strain unit e Misc
< Prev. CH Next CH > < Prev. CH Next CH >
Select the voltage for excitation. Select the "Strain unit" for setting the Select the "pe" (micro-epsilon) or Select the "Range" for setting
Note: 5V and 10V can be selected when measurement unit. "mV/V" for the unit of measurement. measuring range.
the gauge with 300 ohms or higher is Note: When micro distortion is measured,
applied. usually the "pe" is used. When sensors
are used, "mV/V" would normally be
applied.

Setting the span (range of signal to be displayed)

Range (=)0 )¢ )~ ] MBI D
1000ue Input settings Span settings +15000
2000ue Input
EonEE
Filter
L Seaing o ] .
il iotation zzo0
s L P
Progran Enter
. ey [-22000]
Select the range. Select the "Span" for setting the Select the "Upper" and "Lower" span Set the value for displayed signal
Note: Displayed value of ranges are displayed signal range. for setting display signal range. range.

varied by setting the excitation condition. Note: The span setting affects the range of signal to be displayed on the screen. The range of captured signal is set by the "Range".

The captured signal will be saved to specified memory media.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 9 -



DC Strain module GL7-DCB, Study Guide

3-2. Setting the GL7-DCB module, Using the Strain Gauge, Menu Setting (4/7)

Measured signal can be converted to other physical units, and you can save and display in real time. The scaling function is used for this feature.

Setting of scaling conditions

Span settings P The micro distortion P
bt (strain) can be measured ot
Rane : . Range
Filter with these settings. Filter
[ s e | Scaling . Scaling s
Fonotation If the measured signal Annotation
> needs to be converted to = —
rosram . . rogram _
Misc other unit, then you will Misc
<Prev. CH [ Next o> need to set the Sca"ng / < Prev. CH Next CH >
Span Setting is displayed Sets the measurement condition for function to view data in Select the "Scaling" for setting the
display. different units scaling condition.

i Beal Iy (=)0 ) ) )
Scaling settinss ot Scaling settinss

sarios 0n sares I

+10000
HEBEOEER

HER
[+20000]

Select Select N B
nit == Unit | n - . B Lo linit
< Prev. CH Next CH > Next CH > 7
Select "Scaling" for setting the scaling Select "On" to enable the scaling Select the “Upper” and “Lower” Enter the value. If set value is out of
condition. function. values for the “Meas. Value”. the limit, measuring range will need to
(Measured Value) be changed.

Note: Signal is converted using four (4) reference points which focuses on two (2) points in
measurement value and two (2) points in scaled value. The measuring value is calculated by
proportional calculation based on the specified four reference points.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 10 -
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3-2. Setting the GL7-DCB module, Using the Strain Gauge, Menu Setting (5/7)

TR

Scaling settings

satine

Channel 1-1

Select
L e

< Prev. CH Next CH >

Select the "Decimal point" for setting
the digits of the scaled value.

Scaling settings

saiins

Channel 1-1

Select
L s

< Prev. CH Next CH >

Set the scaled condition.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

Decimal point
| +1.0000 .
+ 10. 000 Scaling S thasal

+ 100. 00

v+ 1000.0
+ 10000.

a m

Scaling settings

Channel 1-1

Select
L

< Prev. CH Next CH >

Select the "Upper" and "Lower" values
for the "Scal. Value". This is the
scaled value corresponding to the
measurement value’s "Upper" and
"Lower" values.

Select the number of digits above the
decimal point. This will showcase the
digits in the scaled value.

Setting of scaling unit (select from pre-set)
IR ERED

Scaling settings

saiine I

Select

vCurrent .

Area
Volume

Velocity

et T I
L e

Acceleration
Frequency
Mass

< Prev. CH Next CH >

Press "Select" for complete setting the
type of scaled signal.

Select the type of signal for displaying
the unit that has been pre-set.

)
LT
T e

[+1000. 00]

Lower limit

[-1000. 00]

Close

Enter the scaled values.

EREBIDEIID

Scaling settings

sains

Channel 1-1

Select
- o

< Prev. CH Next CH >

Select the "Setting" for setting the
type of the unit.

Note: The unit of scaled value can be selected from the preset or you can enter them directly.
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3-2. Setting the GL7-DCB module, Using the Strain Gauge, Menu Setting (6/7)

Setting of scaling unit (direct enter)

Scaling settings Scaling settings -
scaling [ scaling [T
L] efsde]rfefofo]-J-]"]
_ow_| nooooonEoooo g
: | afsfafefodn]ide]if:] ]\
Select Select i
Unit T Unit =il anannoOoNEnN Em
.
chrev. o | MNext ch> <prev. o | Mext CH >
Select the unit from preset. Set the units to be displayed. Select the "Unit" for setting the unit of Enter the unit using displayed
scaled value. keyboard.
Note: If there is no unit available the preset list, unit can be entered directly using the
keyboard.

Setting the span (range of signal to be displayed in scaled value/unit)

(=)0 )% )~ ] (=)0 )4 )~} X BRI D D

Input settings Input settings Span settings
Input | tneut
Range Ranse
Filter | Fitter
Scaling e | Scaling Bt i deeer: Hait
Annotat ion | Annotat ion ko
Soan £ BE.. ..
Progran | Progran
) = - — [~ 440.00)
Misc Misc

Settings for measurement condition Select the "Span" for setting displayed Select the "Upper" and "Lower" values Set the value for display signal range.

are displayed. signal range. for setting display signal range.

Note: The span setting affects the range of signal to be displayed. The range of capturing signal is set by the "Range". The captured
signal will be saved to specified memory media.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 12 -
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3-2. Setting the GL7-DCB module, Using the Strain Gauge, Menu Setting (7/7)

(=)0 )5 )~ ) & (=) ] )4 )~
Span settings Input settings Channel 1-1

t

»

=3 =
g o,
B 5
z T
3
2
S a
I m

Input
Range 20000ue

Upper + 200. 00 Filter 0ff

Lower Scaling

Annotation Channel 1
+200.00 : + 0.00
0ff

Displays the Span setting All settings for the measurement
conditions are now final.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 13 -
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3-3. Setting of GL7-DCB module, Using the Strain Gauge, Shunt calibration (1/1)

The GL7-DCB module has the shunt calibration and remote sensing functionality. Shunt calibration is available when the input type is selected to
the “Strain gauge”. This can be executed from the settings menu. The remote sensing function is automatically applied when the input type is
selected to the “Strain gauge” or “Strain sensor”. Those functions are available in the specific condition listed below.

Input setting menu for GL7-DCB Setting of shunt calibration Note: The shunt calibration and the remote sensing functions are available in the following
YRS 3R configuration of the strain gauge or the strain gauge based sensor setup.
Tnput setfiin s Type of input Configuration | Number of wires | Remote sensing | Shunt calibration
Input Waveform color setting |
Range Thickness setting 2 wires N/A N/A
Filter O Auto balance adjustment 1 gauge R . ]
Z;:zlnl:jmn _Cha:r:l 1 e ——— (Quarter bridge) > Wfl’es Avaflable Avaflable
T R 4 wires Available Available
:T::mm — ) 3 wires N/A N/A
: Strain unit e Strain gauge |2 gauges - :
Prev. || Next CH> Prev. H || Next cH> . 4 wires Available N/A
(Half bridge)
Select the "Misc" for executing the Press the "Execute" for the "Shunt 5 wires Available Available
shunt calibration. calibration" for executing the shunt -
calibration. 4 gauges 4 wires NIA N/A
Note: Shunt Calibration (Full bridge) 6 wires Available N/A
The shunt calibration is executed using the shunt resistor that is incorporated within the GL7- 4 wires N/A N/A
DCB module. The shunt resistor is appended to the bridge circuit for simulating the bridge Strain gauge based sensor
circuit. The compensation value is found by the shunt calibration. GL7-DCB module will provide 6 wires Available N/A

accurate measurement using this compensation value.

Note: Remote Sensing

When longer lead wires of the strain gauge or strain gauge based sensor is used (ie. load cell,
accelerometers), lead wire length will affect the accuracy of the measurement. The remote
sensing function finds the resistance of the lead wire, and then compensates the value for the
lead wire resistance levels. A further accurate measurement can be achieved using the
compensation value.

The excitation voltage is required when the signal is measured using the strain gauge or strain

gauge based sensor. If the lead wire is very long, the actual applied excitation voltage will be
smaller then the resistance of the lead wire. This can cause an error in measurement accuracy.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 14 -



DC Strain module GL7-DCB, Study Guide

4-1. Setting of GL7-DCB module, Using Proprietary Sensors, Configuration (1/1)

Variety of signals can be measured using the strain gauge based sensor such as load cells and accelerometers. These products typically carry
several strain gauges inside the sensor requiring excitation power to draw power from the DAQ system to measure the resistance within the
strain gauges. The GL7-DCB can supply this direct excitation power to the sensors.

For Signal measurement using Sensors (strain gauge based)

Configuration Connection Bridge circuit Switch setting

Remote-sensing: Non (it is affected by temperature.)

ON

4 wires

Sensor

N/A 1234567

Remote-sensing: Yes (It is not affected by
temperature.)

" (aRin

6 wires

N/A

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 15 -
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4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting (1/8)

When various signals are measured using the strain gauge based sensors, the input circuit needs to be configured for particular sensors for each
channel of your measurement. GL7-DCB offers in-depth set up to properly match and measure your sensors.

In this example, we look at a pressure
measurement that uses strain gauge
based sensor with the following

Input setting menu for GL7-DCB

characteristics. Input settings
Rated Output: 1.25mV/V ;g::: —
Rated Capacity: 50kPa p— =
Excitation Voltage: 1 to 3V scaling 0ff

Output Resistance: 350 ohms Annatat o

Span

NS prosran

The rated output value varies by the excitation Misc

voltage value. (When excitation voltage is 2V, the
rated output is 2.5mV.)

The rated output value is outputted when the rated  Select the "Input” for setting the type
capacity is applied to the sensor. of input signal.

In this case, when the excitation voltage is 1V and
the sensor receives the 50kPa pressure, the sensor
outputs 1.25mV.

(sensitivity: 50kPa/1.25mV = 40kPa/mV)

Number of wires

V4 wires ‘

6 wires Ineut
Number of wires

(=) 0 )4 )~ )&

Input select settings

Strain sensor
4 wires

Bridge resistor
TEDS settings

Please set the DIP switches as fol lows.

Polarity inverse

< Prev. CH Next CH >

28

Input select settings
Input Strain sensor
Number of wires 4 wires
Bridge resistor 00
TEDS settings Change
Polarity inverse 0ff

Please set the DIP switches as fol lows.

Set the Input to the "Strain sensor".

Gauge resistor
HODEE

pEpn -

[10000]
non
mmEl

Close

Lower limit
Enter

Select the number of wires from the
sensor.

Select the "Bridge resistor" for setting
the configuration of the sensor.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

Set the resistance of the sensor.

Note: The resistance of the sensor is
written on the specification sheet of the
sensor.

- Page 16 -

Input select settings Channel 1-1
Input

Number of wires
Bridge resistor 00
TEDS settings
Polarity inverse

Please set the DIP switches as fol lows.

< Prev. CH Next CH >

Select the "Number of wires" for
setting the configuration of the sensor.

It select settina:

Input select settings Channe| 1-1
It
Number of wires

Bridge resistor
TEDS settings

T

Please set the DIP switches as fol lows

Polarity inverse

< Prev. CH Next CH >

Review the displayed settings of the
strain gauges.

Note: Setting pattern of switch for
configuring channel is shown below. The
switches will need to be set in this
particular pattern based on your gauge
setup.



Fsettin
Input settings Channel 1-1
Ineut
Range 20000ue

Filter
Scaling
Soan
Prosran
Misc G

Annotation

Select the "Misc." for setting the
sensor characteristics.

Set the sensor characteristic

Sensor setting

Channel 1-1

Bridge voltage

Rated output

Select
it [eTp—

< Prev. CH Next CH >

Calibration coefficient

Select the "Rated output” for setting
the sensor characteristics.

Other settings

Waveform color setting

Thickness setting
Auto balance adjustment

Shunt calibration

< Prev. CH Next CH >

Sensor setting
TEDS settings

Strain unit

Channel 1-1

DC Strain module GL7-DCB, Study Guide

Set the excitation voltage for sensor

Sensor setting

Channel 1-1

Bridge voltage

Rated output
Calibration coefficient
Selct
it [—

< Prev. CH Next CH >

Select the "Sensor setting" for setting
the sensor characteristics.

Rated output

pooE-
[+99999]
Lower limit
Enter
mmElE -

1.25mV/V = 1250pV/V
Set the number of rated output value.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

Select the "Bridge voltage" for setting
the excitation condition.

Note: The rated output is written in the
specification of the sensor data sheet.
The value entered in this menu is in pV.

For example, when the rated output in the
specification sheet is 1.25mV/V, then the
number entered in this menu would be the
“1250uVIV" .

Rated output;

- Page 17 -

4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting(2/8)

Bridge voltage

Select the voltage for excitation levels.

Y BRI

Sensor setting

Channel 1-1

Bridge voltage

Rated output 12500V/V
Select
it | =y

Calibration coefficient

< Prev. CH Next CH >

Rated output setting is displayed.
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4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting(3/8)

Note: The entered value is the sensitivity
from the sensor. This sensitivity is

Set the sensor characteristics (in the measuring unit of the sensor) calculated with the rated output and the

, Calibration coefficient rated capacity of the sensor. The unit of DI
Sensor setting 0. 0400 sensitivity in this menu is “pV”. Sensor setting
' In this sensor, the sensor outputs the
Bridge voltage n n . . 1.25mV/V (rated output) when the sensor Bridae voltage
—xrT receives the 50kPa (rated capacity). So,
Upper |imi ong. o .
n n PRI sensitivity is 50kPa per 1.25mV/V.
L R n ' Sensitivity: 50kPa/1.25(mV/V) e
galwbrabcn ccefflcret : = Lower limit = 40kPa/(mVN) Calibration coefficient
lect | Current ] Select | _ [ Current | Select |
U:i:c urren elec n . [ 0.0100] - 004kPa/(pV/V) z:::ct Current Select
” The number (0.04) would be entered in this I
ext CH > Close . B ) ) < Prev. CH Next CH >
e — — menu. The unit (kPa) is entered in the Unit . — —
Select the "Calibration coefficient” for Set the value. section. Settings of calibration coefficient
setting the sensor characteristics. (sensitivity of sensor) is displayed.

Note: Measurement is displayed and saved in the measuring units of the
sensor. Measured voltage is converted to the measurement units in this
setting.

When measurement needs to be
displayed in other unit, scaling would be
required. Go to section 6/8 (page 21).

Set the measurement unit (select from pre-set)

(=33, ) )~ Select (=317 33~} -] Select
Sensor setting VeTeRity Sensor setting st/cn2
Acceleration Pa
Bridge voltage Frequency Bridge voltage hPa
Mass kPa
Energy MPa
Rated output Rated output
_
Calibration coefficient . Calibration coefficient
Select [ current ] Select | Flow Select
tnit === IERGRE e tnit B
< Prev. CH Next CH > < Prev. CH Next CH >
Press the "Select" for setting the type Select the type of signal for displaying Press the “Select” for setting the type Select the unit from preset.
of measurement signal. the unit that has been pre-set. of the unit.

Note: The unit of scaled value can be selected from the preset or you can enter them directly.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 18 -
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4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting(4/8)

Setting of measurement unit (direct enter)

(=) ] )4 )= ) .~ ) =] IR D [ =) )d )= ) ) =]

Sensor setting Sensor setting Sensor setting
Bridge voltage Bridge voltage Bridge voltage
Rated output Rated output . Rated output
Calibration coefficient or Cal ibration coefficient 2] Jcfofofnfa] ] J/] | Cal bration coefficient
Select [ pressue [ Select—— [ kena ] [ ait ] Select
Unit kPa Unit T Unit T

< Prev. CH Next CH > < Prev. CH Next CH > Next CH >

Settings for the units are displayed. Select the "Unit" for setting the unit of Enter the unit using displayed Settings of the unit is displayed.

measurement value. keyboard.
Note: If there is no unit in the preset list, unit can be entered directly using the
keyboard.

YR ED Strain wnit EM B ED EIXBXD

Other settings Ve . Other settings Input settings
Waveform color setting | — Waveform color setting | — Input
Thickness setting Thickness setting 1dot Range
Auto balance adjustment Auto balance adjustment Filter
Shunt calibration _ Execute Shunt calibration 3 Scaling

Annotation
Sensor setting Sensor setting Span
TEDS settings TEDS settings Program
Strain unit [ Strain unit Hisc
< Prev. CH Next CH > < Prev. CH Next CH > < Prev. CH Next CH >

Select the "Strain unit" for setting the Select the "mV/V". Settings of unit are displayed. Display the measurement condition

measurement unit for measuring Note: When the sensor is used, usually after pressing Close.

range. the "mV/V" is used.

When micro distortion is measured, the
"ME" unit is normally is used.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 19 -
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4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting(5/8)

Set the measuring range Setting of span (range of signal to be displayed)
(=)0 )4 )~ harce (=)0 )4 )~ (=)0 )5 )~
Input settings 0. 5mv/V ' Input settings Input settings
Input nV/V Input Input
Range 2. 5mV/V Range Range
Filter Sav/V Filter Filter
Scali Scali Seali
a ng. e 10[|'|V/V Cca lﬂ9> Cca mg.
Annotation Annotation Annotat on
Sean Sean Span
Progran Progran Progran
Misc Misc Misc
< Prev. CH Next CH > < Prev. CH Next CH >
Select the "Range" for setting the Select the range. Set measurement range is displayed. Select the "Span" for setting display
measuring range. Note: Displayed value of ranges are signal range.
varied by settings for the excitation
condition.

YR ED (=)0 )% )~ Y BRI ED
Span settings Span settings Input settinas
Input
Range
Filter
n n Ueoer linit Scaling
[+ 110.00] Annotation
Progran
“ . [- 110.00] o
<prev. CH [ Next CH > < Prev. CH Next CH >
Select the "Upper" and "Lower" levels Set the value for display signal range. Span setting gets displayed. Measurement Conditions are
for setting display signal range. displayed after you press Apply.

Note: The span setting affects the range of signal to be displayed. The range of capturing signal is set by the "Range". The captured
signal will be saved to a specified memory media.
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4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting (6/8)

When the measured value needs to be displayed and saved in a measurement unit other than that offered by the sensor, the number entered on

the "Calibration coefficient” need to be converted to the physical units used for that measurement.
Note: “Scaling" factor on the input setting menu is not available when "Strain sensor" is selected. The scaling function needs to be set in the "Calibration coefficient" parameter.

Set the sensor characteristics (in the unit different from the sensor)

Calibration coefficient

Sensor setting

Channel 1-1

0.4079
HEODas
n Upper limit

[9999. 99991

Bridge voltage

Rated output

Calibration coefficient
Seec
it =

Next CH > Close

Lower limit

Llals

Enter

[ 0.0100]

Close

Select the "Calibration coefficient” for
setting the sensor characteristics.

In this example, the pressure is measured using the sensor that is
calibrated with the Sl unit (kPa). The measured value is displayed in
the unit as “gf/cm2” which would be the Physical unit commonly used.

Set the value of the sensitivity.

Set the scaling unit (in text)

Sensor setting

Unit
of/cm2|

[ 2] fsfefrfefofo]-]-] |
o fuefed - fef fo]ifo]e]i]l]

Channel 1-1

Bridge voltage

Enter
BEDDEDEDNDEEN
2 ]c]vfo]ofa] | /] J sift ]

1]

Enter the unit using the displayed
keyboard.

Rated output

Select
it e

Calibration coefficient

< Prev. CH Next CH >

Select the "Unit" for setting the unit of
measurement value.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

Note: The sensitivity of the sensor is
calculated by the rated output and the rated
capacity. It needs to be converted to the
required unit.

In this particular sensor, the sensitivity of the
sensor is as follow:
Sensitivity: 50kPa/1.25(mV/V)
= 40kPa/(mV/V)
= 0.04kPa/(uVIV)

The conversion rate between the "kPa" and
"kgflcm?" is as follows:
1kPa = 0.0101972kgf/cm?2 = 10.1972gf/cm?

So, the sensitivity in the "kgf/cm2" is as follows
0.04kPa/(uV/V) = 0.407888(gflcm?)/(uV/V)

This number (0.4079) is entered in this menu.
The unit (gf/cm?) is entered in the Unit section.

EM PRI EEI D
Sensor setting

Bridge voltage

Rated output

Calibration coefficient
Seec
Unit

Measurement units are displayed..

- Page 21 -

Sensor setting

Channel 1-1

Bridge voltage

Rated output

Calibration coefficient
Select
tnit =

< Prev. CH Next CH >

Settings of calibration coefficient is
displayed.

EMN BRI ED

Other settings

Channel 1-1

Waveform color setting

Thickness setting

‘

Auto balance adjustment

Shunt calibration

Sensor setting
TEDS settings

Strain unit

< Prev. CH Next CH >

Measurement conditions are
displayed after pressing “Close”.
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4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting (7/8)

Setting of measuring range

BRI Strain unit ERN BRI D (=) 1) % )]

Other settings Vi ] Other settings Input settings
Waveform color setting | | Waveform color setting | — Input
Thickness setting Thickness setting 1dot Range
Auto balance adjustment Auto balance adjustment Filter
Shunt cal ibration " bBecute Shunt calibration : Scaling

Annotation

Sensor setting Sensor setting Span

TEDS settings TEDS settings Progran

Strain unit === i Strain unit Misc
Next CH > < Prev. CH Next CH > < Prev. CH Next CH >

Select the "Strain unit" for setting the Select the "mV/V". Strain unit settings are displayed. Select the "Range" for setting the

measurement unit. Note: When the sensor is used, usually measuring range.

the "mV/V" is used.
When micro distortion is measured, "pe"
units are normally used.

Setting of span (range of signal to be displayed)

Range (=)0 ) )~ ] (=)0 )% )~ (=) ] )% )~
0. 5mV/V Input settings |Input settings Span settings
nv/v Input Input
2.5mV/V Range Range
S Filter Filter
Scali Scali
v 100NV ] |n9. | Sca mg- gf/cm2
Annotation Annotation
Span Span
Progran | Progran
Misc Misc
< Prev. CH Next CH > < Prev. CH Next CH >
Select the range. Range setting conditions are Select the "Span" for setting display Select the "Upper" and "Lower" levels
Note: Displayed value of ranges are displayed. signal range. for setting display signal range.
varied by setting of the excitation

Note: The span setting affects the range of signal to be displayed. The range of capturing
signal is set by the “Range”. The captured signal will be saved to a specified memory
media.

condition.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 22 -



Q DC Strain module GL7-DCB, Study Guide

4-2. Setting the GL7-DCB module, Using Proprietary Sensors, Menu Setting (8/8)

(=)0 )% )~ ) & (=)0 )% )~

D Span settings ———
Input
L
Upper Filter
ﬂ n Ueoer 1init Lover Seal ing
L1, 7] Annatation
ER T
Enter Progran

[- 1121.7] . e
— . Misc
Set the values for displayed signal Span setting will be displayed Measurement Conditions is displayed

range.

after you press “Apply”.
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4-3. Setting the GL7-DCB module, Using Proprietary Sensors, TEDS Compatible sensor

When TEDS (Transducer Electronic Data Sheet) compatible sensors are used, GL7-DCB module can read settings information automatically
from the sensor. The information of the rated capacity, rated output and etc. are included in the TEDS, and sensor sensitivity and other
informations will be set automatically. The "Range", "Filter", "Scaling" or other setting needs to be set as required after the TEDS measurements

are read.
Input setting menu for GL7-DCB Set TEDS Compatible Sensors
(=) ] )4 )~ ] (=)1)s)- )] IR
Input settings Input select settings TEDS settings
Input Off Input Read TEDS information Read
Range 500uV Nunber of wires Release TEDS mode
Filter 0ff Bridge resistor —
ave TEDS information
Scaling 0ff TEDS settings | Change | )
-
ponatation Polarity inverse il —-
Name type T
Span Please set the DIP switches as follows
Progran wedllldlluin il
Misc File nane
< Prev. CH Next CH > < Prev. CH Next CH > < Prev. CH Next CH >
Select the "Input” for setting the type Select the "TEDS setting" for reading Select the "Read TEDS information” for
of input signal. TEDS compatible sensors after the executing the reading of the information
"Input” is set to "Strain sensor". from the sensor.

Note: TEDS is supported when the
strain gauge based sensor is selected.
If the Strain gauge is selected, then the
TEDS setting menu will not be available.

Note: TEDS compliant sensors need to be compatible to the IEEEE1451.4 Template ID33 (Strain gauge based sensor) standard.

If the sensor does not support this standard, then the TEDS feature cannot be used. In such cases, the setting condition of the sensor needs to be set
manually.
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5-1. Setting the GL7-DCB module, Measuring the Voltage, Input Configuration (1/1)

Standard voltage input can be measured using this module. The input section of the channels needs to be configured for standard voltage
measurement, and it is done by changing the switch setting.

For Voltage measurement

Configuration Connection Bridge circuit Switch setting
- IN(+) TTTES ON U
2 Wires — 0,0, 9,0, bR
S 1234567

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0) - Page 25 -
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5-2. Setting the GL7-DCB module, Measuring Voltage Input, Menu Setting (1/4)

Mixed signals can be measured using a strain gauge-based sensor. When these types of sensors are used, excitation power is required and
GL7-DCB module can supply the excitation power to the sensor.

Input setting menu for GL7-DCB

—
(=)0 )% )~

Input settings

oot It

Range Range B s
Filter Filter
Scaling Scaling
Annotation Annotation
Span Please set the DIP switches as fol lows Span
prosran 1 Prosran
Misc Misc

< Prev. CH < Prev. CH Next CH > < Prev. CH Next CH >

Setting of input configuration

Input select settings

Setting of measuring range

rm
Input settings
[EEmes | Ineut

Channel 1-1

Channe| 1
+250.0 : - 250.0

Set the Input to "DC" for measuring Select the "Range" for setting the Select the range.

voltage. measuring range.
Note: Setting pattern for DIP switch is

shown below. The switch needs to be set

to this pattern.

Select the "Input” for setting the type
of input signal.

Setting of span (range of signal to be displayed)

Input settings Span settings

Input

Ineut settin

Input settings

Channel 1-1 Channel 1-1 Channel 1-1

Input C

+ 0,000
(7 fafo}- [

Range

Filter

Range

Filter 0ff

Scaling 0ff

Annotation
Span

+5,000 aV
[ 5.000v ]

Scaling
Aonotation
Span +5.000 : - 5.000

prosran

[#11. 000]

Enter

prosran

Misc

Misc

< Prev. CH Next CH >

Setting of Range is displayed.

< Prev. CH Next CH > Close

Select the "Span" for setting display

signal range.

O T

Select the "Upper" and "Lower" levels
for setting displayed signal range.

Close

Set the value for displayed signal
range.

Note: The span setting affects the range of signal to be displayed. The range of capturing signal is set by the "Range". The captured
signal will be saved to a specified memory media.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)
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5-2. Setting the GL7-DCB module, Measuring Voltage Input, Menu Setting (2/4)

When the output voltage of the sensor is measured, the measurement value needs to be displayed and saved in its physical units. Scaling
function would be used to offer this conversion.

Setting of scaling condition

Span settings Input settings Standard VOltage |eve|s Input settings

Input . . Input DC
=~ can be measured in this T Tont

Filter Settlngs Filter off

Scaling ' Scaling
Annotation If the measured Slgnal Annotation Channel 1
Span Span
P needs to be converted to Priten

LIE

< Prev. CH Next CH > < Prev. CH

Next CH >

Span settings are displayed.

Measurement conditions are

displayed after pressing “Apply”.

(= 1)) )} Scaling
Scaling settings VOFf

Sating R

Select
wit

< Prev. CH Next CH >

e ]

Select the "Scaling" for setting the
scaled condition.

function.

Select to "On" to enable the scaling

< Prev. CH Next CH >

other unit, Scaling function e
will need to be used.

Select the "Scaling" for setting the
scaling condition.
In this example, the flow rate is measured using voltage
output sensor. The sensitivity of the sensor is as follows:
5mV output at 0.5m3/min

Setting of span (range of signal to be displayed)

Scaling settings

Chi 153=1
saling I

BOOEE
[+10. 000]
n Lower limit
Enti

er

EmEs -

-.: ::u -C lose -[: lose

Enter the value. If set value is out of
limit, the setting of the measuring
range needs to be changed.

Select
L e

< Prev. CH Next CH >

Select the "Upper" and "Lower" levels
of the "Meas. Value".

Note: The signal is converted using four (4) reference points that includes two (2) points in
measurement value and two (2) points in scaled value. The measuring value is calculated by
proportional calculation based on the specified four reference points.
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5-2. Setting the GL7-DCB module, Measuring Voltage Input, Menu Setting (3/4)

Scaling settings

scaling TN

Channel 1-1

__+0.000 |

Select Setting
L

< Prev. CH Next CH >
Set the reference points for scaled
values.

+ 0.5000
LT

o 1 e
[+10. 00001
Lower limit
Enter

Close

Enter the value for scaling.

GL7000 Product Information (GL7-DCB, vol

.2, rev. 1.0)

BRI ERID
Scaling settings

sarns

Channel 1-1

Select
L e

< Prev. CH Next CH >

Select the "Decimal point" for setting
the digits for the scaled value.

Scaling settings

sains I

Channel 1-1

Select
e

< Prev. CH Next CH >

Set the scaled conditions..

Decimal point

S ]

+ 10. 000
+ 100. 00
v+ 1000.0
+10000.

Select the number of digits below the
decimal point. This will be how the
scaled values will be displayed.

Setting of scaling unit (select from pre-set)

ERN BRI DI

Scaling settings

saiins I

Channel 1-1

Select T
L e

Press "Select" for setting the type of
scaled signal.

Note: The unit of scaled value can be selected from the preset or can be entered manually..
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Scaling settings

saline I

Channel 1-1

Select
L e

< Prev. CH Next CH >

Select the “Upper” and
“Lower“values for the ”"Scal. Value”.
This is the scaled value corresponding
to the measurement value to the
"Upper" and "Lower" levels for the
"Meas. Value".

Select

Acceleration
Frequency
Mass

Energy

Pressure

Temperature
Strain .

Select the pre-set type of signal for
displayed unit..
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5-2. Setting the GL7-DCB module, Measuring Voltage Input, Menu Setting (4/4)

Setting of scaling unit (direct enter)
YRR ID Select BRI ERID
Scaling settings vm3/s ‘ Scaling settings

m3/h

| #5000 || +0.5000 | Decinal point| t/s | +5.000 [ +0.5000 [ Decinal point|
t/min

TR T

Unit

n3/minl
(12 fefsfefrfefofod -] |
(o fofe]rfe]sfo]ifo]e] ]l -

afsfafefofnfifedi] ] ]\
Select t/h Select AoEooDoOEEaE EmN
Unit == /s Unit = aiti |
- Im Alt
[/min
< Prev. CH Next CH > < Prev. CH Next CH >

Select the "Setting" for setting the Select the unit from preset. Select the "Unit" for setting the unit of Enter the unit using displayed
type of units. the scaled value. keyboard.

Note: If there is no unit available in the preset list, unit can be entered manually
using the keyboard.

ERY BRI DD
Scaling settings
scaling |

#5000 [ +0500 | Decinal point|
__+o000 | +0.0000 |

Select
Unit [ m3/min |

(=)0 )45 )~
Input settings
Irout e
fome
AL
Scaling B =i ]

off

Annotation Channel 1

Sean + 0.5000 : + 0.0000

Misc _COndman

< prev. O Next CH >

< Prev. CH Next CH >

Display the set values. Display the measurement conditions
after pressing “Apply”.
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6-1. Setting the GL7-DCB module, Measuring Resistance, Input Configuration (1/1)

Resistance can also be measured using this module. The input section of the channel needs to be configured for measuring resistance, and this
is done by setting the proper conditions on the DIP switch.

For Resistance measurement

Configuration Connection Bridge circuit Switch setting

2 Wires

N/A

ON

4 Wires

N/A

Note: When resistance is measured using two (2) wires, it is required to connect
between the pin #1 and #2, and pin #7 and #8. It is shown in above figure.
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6-2. Setting the GL7-DCB module, Measuring Resistance, Menu Setting (1/4)

Various signals can be measured using the strain gauge-based sensors. Internal strain gauges require excitation power and GL7-DCB module

can supply the excitation power to these sensors.

Input setting menu for GL7-DCB

e
(=)0 )% )~
Input settings
Input
Range
Filter

Channel 1-1

Scaling

Annotation
Soan
Prosran
Misc

< Prev. CH

Select the "Input” for setting the type

of input signal.

ekl Skt
(=)0 )% )~
Input settings
Input
Range
Filter
Scaling
Annotation
Span
Program

Misc

Setting is displayed.

Setting of input configuration Setting of measuring range

fiout selct setting Tt et g
EY BRI (=)0 )4 )~

Input select settings Input settings

tout [ e ot

Range

Filter

scaing

Annotation

Please set the DIP switches as fol lows Span

Prosrn

Misc

< Prev. CH Next CH > < Prev. CH Next CH >

Set the Input to "Resistor" for

measuring resistance.

Note: Setting pattern for DIP switch will be
shown below. The switch needs to be set
to this particular pattern.

Select the "Range" for setting the
measuring range.

Setting of span (range of signal to be displayed)

Tt et 2% st
(=)0 )% ) (=)0 )4 )~ ) L)
Input settings Span settings
Input | fesistor
Range

Filter
Scaling
Annotation
Sean
Prosran
Misc

< Prev. CH Next CH >

+100.00 2
-100.00 0

O G e

Select the "Span" for setting display Select the "Upper" and "Lower" levels
signal range. for setting display signal range.

Select the range.

200 9 (1mA)

mooaE

[+220. 00]
b

Set the value for display signal range.

Lower limit
Enter
[-220. 00]

Close

Note: The span setting affects the range of signal to be displayed. The range of capturing signal is set by the “Range”. The captured

signal will be saved to a specified memory media.
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6-2. Setting the GL7-DCB module, Measuring Resistance, Menu Setting (2/4)

When the output resistance of the sensor is measured, the measured value needs to be displayed and saved in its physical units. The scaling

function can help support this conversion.

YR ED (=) ] )5 )~
Span settings Input settings
Input
Range
Filter
Scaling
Annotation
Span
Progran
Misc
Next CH > < Prev. CH Next CH >
Span setting is displayed. Press Measurement condition setting is
“‘Apply” after confirming the displayed.

measurement range.

(=)0 )5 )= )} Scal ing
Scaling settings OFf

[

Select
e

< Prev. CH Next CH >

Select the "Scaling" for setting the Select to "On" to enable the scaling
scaling condition. function.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

Setting of scaling condition

Resistance can be i)

measured in this particular Input settings
settings. -
If the measured signal o
needs to be converted to Annotation
other unit, then use the —
scaling feature to convert Misc
original signal

measurement scale Select the "Scaling" for setting the

scaling condition.

In this example, displacement is measured using a
potentiometer. The sensitivity of the sensor is as follows:
2000hms at 10mm, 100ohms at Omm, Oohm at -10mm

Setting of span (range of signal to be displayed)

(=)0 )4 )= )
Scaling settings +200.00

scatine I
s o)1
[+200. 00]
i sl Lower lint

Enter

< prev. CH Next CH >
Select the "Upper" and "Lower" levels Enter the value. If set value is out of
of the "Meas. Value". limit, the setting of the measuring

range needs to be changed.
Note: The signal is converted using four (4) reference points which includes two (2) points in
measurement value and two (2) points in scaled value. The measuring value is calculated by
proportionaly calculating the specified four reference points.
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6-2. Setting the GL7-DCB module, Measuring Resistance, Menu Setting (3/4)

Scaling settings

saivs I

Channel 1-1

Select

Unit

Set the reference point in measured
units.

+ 10,000
HBEDOEE

HER .
[+100. 000]
Lower limit

Close

Enter the value for scaling.

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

(=33}, 0-) )

Scaling settings

saiins

Channel 1-1

< Prev. CH Next CH >

Select the "Decimal point" for setting
the digits to the scaled value.

a m

Scaling settings

sars R

Channel 1-1

< Prev. CH Next CH >

Scaled measurement values will be
displayed..

Decimal point

+1.0000 .
+100. 00

v+ 1000.0
+10000.

Select the number of digits above the
decimal point. This will be the decimal
digits that will be displayed on the
scaled values.

Setting of scaling unit (select from pre-set)

a m

Scaling settings

sars R

Channel 1-1

T T

< Prev. CH Next CH >

Press the "Select" for setting the type
of scaled signal.

Note: The unit of scaled value can be selected from the preset menu or you can manually

enter the scaled unit.
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Scaling settings

saline I

Channel 1-1

Select
L e

< Prev. CH Next CH >

Select the “Upper” and “Lower”
levels for the “Scal. Value”. This is
the scaled value corresponding to the
measurement value to against the
"Upper" and "Lower" values for the
"Meas. Value".

Select

vCurrent ‘

Area
Volume

Velocity

Acceleration
Frequency
Mass

Select the type of signal for displaying
the unit that has been pre-set.
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6-2. Setting the GL7-DCB module, Measuring Resistance, Menu Setting (4/4)

Setting of scaling unit (direct enter)

Scaling setting Channel 1-1

(=)1),\)— ) ) St

Scaling settings [ Chamnel 1-1 | ol
EREDDRDODDEgED
afefc]r]t]r]olifodeli]i] -

Scaling

l—lil'—

Scaling

I—l—f—

2] fefefsfnfifef ] ] ]\

Select -?:I!E- Select i
AnanonoAEEE EXN
< Prev. CH Next CH > < Prev. CH Next CH >
Select the "Setting" for setting the Select the unit from preset. Select the "Unit" for setting the unit of Enter the unit using displayed
type of the unit. scaled value. keyboard.

Note: If there is no unit available in the preset list, you can enter the scaled unit
manually using the keyboard.

MBI ERID (=)0 )% )~
Scaling settings Input settings
scaling [ Input | Resistor |
Range 2000 (nd) |
_ +200.00 [ +10.000 | Decinal point| Filter S titasas]|
+ 0.00 | -10.000 | Scaling B i |
Annotat ion
Select
Span
Unit [ m
Prosran _
i You are set to go!
< Prev. CH Next CH > < Prev. CH Next CH > -
Display the scaled setting. Press Final measurement conditions are
“Apply”. displayed. You are set to go.
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GL7-DCB Measurement Specification

Modular Type Data Acquisition Unit
DATA PLATFORM GL7000

= 4 N\
" -~ High Multi-
R e Speed channels
LB "~
RuN W
- " -~ \L J \
S5E I
s - o e N\
High Large
Voltage Memory
Capacity
\ 7 \

DC Strain
GL7-DCB

* Display and modules are optional.

* Input modules can be expanded to accommodate wide variety of
measurements (expand up to 10 modules)

e Attaching the high-definition display module with a touch panel capability
allows both stand-alone operation and a system-embedded solution

* 2interfaces to connect the GL7000 to PC (USB and Ethernet)

* 4 destinations to save the captured data (Built-in RAM, Built-in Flash
memory, SD memory card, and SSD module)

* Software for high performance and easy operation (GL-Connection)

Voltage/ i " Logic
Voltage Temperature H|gh|Speed g DC Strain Charge \(/)oltage pu?se
GL7-M Voltage = Voltage  G'7hcB  GL7-CHA utput
GL7-v i GL7-HSV  GL7-HV ) - GL7-DCO GL7-LIP

-
-
-
-
-
-

L

GL7000 Product Information (GL7-DCB, vol. 2, rev. 1.0)

g

LT

L

i
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DC Strain module GL7-DCB, Method to take advantage

GL7-DCB (Strain Module) specifications

ltem

Contents

Input ch number

4 ch/1 module

Input terminal shape

DSUB 9-pin (female)

Input system

All ch insulation, simultaneous sampling, balanced input

Sampling interval

10 ps to1 hour

Built-in RAM

2,000,000 data

Input type

Strain, voltage, resistance values (including potentiometer)

Measurement  Strain
range

400, 500, 800, 1000, 2000, 4000, 5000, 8000, 10000,
20000 pe (ue : 10° Strain)
0.2,0.25,04,05,1,2,25,4,5, 10 mV/V

* The range depends on the bridge voltage.

Voltage)

1,2, 5, 10, 20, 50, 100, 200, 500 mV, 1, 2, 5V

Resistancg

1,2,5,10, 20, 50, 100, 200, 500 Q,
1,2, 5,10, 20, 50kQ

Measurement  Strain

=(0.2% of F.5. +10u8)

accuracy Voltage]

=(0.2% of F.5. +10uV)

(23°C+5°C) Registancd

+0.5%

"1 After power-on, more than 30 minutes, sampling 1 sec., filter line, GND

A/D converter

System: sequential comparison system
Resolution: 16-bit (Effective Resolution : Approx. +Range 1/40,000)

Gauge factor

2.0 constant

Sensor Strain|
supported

[Strain gauge transducer]
4-wire full bridge, 6-wire full bridge (Available for remote sensing)

[Strain gauge]

4-wire full bridge, 6-wire full bridge (3/4-wire: available for remote sensing)
3 or 4 or 5-wire 1/2bridge (4/5-wire: available for remote sensing)

4 or 6-wire full bridge (6-wire: available for remote sensing)

Resistance

Potentiometer, resistance

Internal gauge resistance

50 to 10kQ
(Excitation voltage 1V :50Q to 10kQ), 2V : 100Q to 10kQ,
2.5V 1200 to 10kQ, 5V/10V : 3500 to 10kQ)

Internal gauge
resistor

1/4bridge or 1/2bridge: (available for 120Q and 350Q gauges)
* When the internal gauge resistance is 1200, the Excitation voltage 1,2, 2.5 V are available.

Excitation voltage

DC1,2,25,5 10V
* When the Excitation voltage is 5 V or more, 350Q) or more gauge is available.

Constant current
bridge power supply

0.1 to 20 mA (Voltage supported : Max.10V)

Balancing

Method: Auto-balancing (Range: +10,000 jig)"Strain input only

Remote Sensing

3 or 4-wire 1/4bridge, 4 or 5-wire 1/2bridge,
and 6-wire full bridge are available.

Shunt calibration

Internal approximate 60kQ) (120Q gauge), approximate 175kQ (350Q gauge)

Temperature
coefficient

Gain: £0.02% of F.S./°C
0 point : +1.2pe/°C

Input resistance

10 MQ +5%

Maximum input

Differential input : DC10V

voltage Common-mode voltage : 10VACrms
Input terminal(-) /Input terminal (-) interval : 10 Vp-p
Input terminal (-)/GND interval : 60Vp-p

Withstand voltage Input terminal (-)/GND interval : 1000Vp-p 1 minute
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