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SAFETY PRECAUTIONS (Do not forget to read the safety precautions prior to use.)

® PRIOR TO USE

Do not forget to read the safety precautions prior to use.

Also, keep the manual within easy reach so that you can refer to it whenever necessary.

For safe use of the WGA-120A, do not forget to read the "Safety Precautions" prior to use.

Kyowa Electronic Instruments Co., Ltd. assumes no liability for any damage resulting from the user's

failure to comply with the safety precautions.



For safety operation of the WGA-120A, the following symbol marks are used in the Instruction

Manual.

Indicates “PROTECTIVE GROUND TERMINAL.”

Be sure to connect the GND terminal to the ground.

For safety operation of the WGA-120A, the following symbol marks are used in the Instruction

Manual.

A WARNING

Improper operation of the system may result in death or severe injury of the

operator.

A CAUTION

Improper operation of the system may result in injury of the operator and

physical damage of the system.




A WARNING
® Power supply

To prevent a fire hazard, ensure that the power supply voltage specified for the WGA-120A matches the
local line voltage before turning ON the power.
The power supply voltages are described in the following.

DC model: 10.5 to 15 VDC, power dissipation 3.5 W or less
100 VAC model: 90 to 110 VAC, power dissipation 6.5 VA or less
200 VAC model: 180 to 220 VAC, power dissipation 6.5 VA or less
240 VAC model: 216 to 264 VAC, power dissipation 6.5 VA or less

® Power cable and power outlet

The WGA-120A does not have POWER switch. Before connecting power cable to the WGA-120A,
make sure the distribution board does not supply power to the power cable. Or, electricity shock hazard
or damage of the product may result.

® Protective ground
To prevent an electric shock hazards, be sure to connect the product to the ground before turning ON the

power.
When 2P parallel vinyl wire is used for power cable, always connect the GND terminal with a separate

ground wire.



® (Confirmation of protective functions

To prevent electric shock hazards, when any trouble occurs in protective functions including the GND
terminal and a fuse, do not to operate the product. Furthermore, before operating the product, always
check whether error exists or not in protective functions.

® Fuse

When the pilot lamp does not light up, the fuse may be blown.

When replacing the fuse with a new one, be sure to use a fuse providing the same rating (current, voltage,
type) as specified for the product. Do not use any fuse other than specified. Do not short-circuit the fuse
holder. Before replacing the fuse with a new one, disconnect the power cable.

Use the following fuse.

DC model Resettable fuse (replacements are not required.)

100 VAC model

200 VAC model ] Fast acting, 100mA, 250 V, Diameter: 5 mm, Length: 20 mm
240 VAC model



® Storage and usage in gases
Do not use/store the WGA-120A in inflammable gases, explosive gases, or vapor. Using the WGA-120A

under the above environment is too risky.

® External connection
To prevent electric shock hazards, be sure to connect the GND terminal to the ground before connecting

the object to be measured and external control circuit to the product.

® Terminal cover
Be sure to put a terminal cover on the terminal block. Or, electric shock hazard may result.



/\ CAUTION

® Power supply
Use the WGA-120A within the specified power voltage.

The WGA-120A has 4 types: 10.5 to 15 VDC, 100 VAC, 200 VAC, 240 VAC.
(We are able to manufacture 110 VAC model and 220 VAC model.)

PRECAUTIONS FOR USE

® Noise
Take countermeasures against noise when the input cable (between transducers and WGA-120A) is
placed near the power lines, transformers, electrical tools, motors, Walkie-talkies, etc.

® Do not use the WGA-120A in strong electromagnetic field.

Performance may be lowered and erroneous operation and troubles may result if it is used near a
telemetry system, microwave oven, electronic furnace or any other equipment generating a strong
magnetic field.

® Avoid installing sensors and WGA-120A near a welding machine.
Failure to do so will pose the risk of erroneous data, malfunction and failure.



® Do not disassemble or remodel the WGA-120A.
It may cause electric shock hazards or damage the WGA-120A. This warranty does not cover any
damaged or defective parts that results from disassembling or remodeling.

® The output signal (voltage/current) when the transducer cable is broken.
When the transducer cable is broken, the WGA-120A may output the following output signal
(voltage/current). Therefore, take countermeasures to avoid the adverse effect, from the output signals,
on the other measuring instruments.

Output signal (voltage): Around -13 V

Output signal (current): Around Om A

® The output signal (voltage/current) and unbalance load
Output signal (voltage): The unbalance load should be 2k ohm or more.
Output signal (current): The unbalance load should be 500 ohm or less.

® [ ocation

Use the WGA-120A within temperature ranging from -10 to 50°C and within humidity ranging from 20
to 85%RH.

Do not use the WGA-120A under environment with excessive vibration or high impact, under dusty
environment, and under humid place. Or, it may lower the performance and cause troubles.

® (leaning
When the product gets dirty, clean the product with a dry soft cloth. When dust exists inside the
WGA-120A, clean it by using an air blow gun. Do not touch electronic parts.
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Limited life parts and preventive maintenance

The WGA-120A consists of various electronic components and those components, if not all, have a
useful life. Using them exceeding the years specified according to each part type (useful life) may affect
the characteristics of the WGA-120A, resulting in a malfunction or a failure. You need to replace parts

with a regular preventive maintenance schedule.

Limited life parts used with the WGA-120A are as follows.

® Aluminum electrolytic capacitor
The signal-noise ratio will lower due to capacity low or smoke will be emitted due to liquid leak,
resulting in a malfunction of the WGA-120A.

® EEPROM

EEPROM will results in malfunctions or degraded performance.

To operate the WGA-120A normally, finding a sign of the WGA-120A failure early by daily/periodic
inspections and taking the corrective action are required. For inspection, contact KYOWA or our

representatives. * All components do age and will fail.
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WGA-120A replacement before the end of service life

Preventive maintenance and replacement parts are a cost-effective way of keeping the performance and
extending the service life of the WGA-120A. Regardless of the replacement parts, the WGA-120A itself
gradually deteriorates with age. Before the expected service life is reached, consider replacing the

WGA-120A with a new one or the latest series as preventive maintenance.



Precautions on CE marking

® Be sure to mount the WGA-120A on the control panel, etc. Before turning ON the power, make sure
the WGA-120A is covered to avoid contact with hands.

® The WGA-120A connection, jumper changing, BAL/CAL switch operation, adjuster operations, and
fuse replacement should be executed by experts in electrical work.

® To immediately turn OFF the WGA-120A, place switches or circuit breakers inside the building and
near the WGA-120A and display the functions as well. Use switches and circuit breakers conforming
to the IEC60947-1 and IEC60947-3.

® Use the WGA-120A in area where elevation is 2000 m or below.

® When mounting the WGA-120A in your system, approaches to satisfy the CE marking requirements
vary with the configuration of the control panel to be used, the other devices to be connected, and
wirings. Therefore, customers are required to check whether the CE marking requirements on the
system are satisfied or not.

® Use shielded cables as input cables, output cables and control cables.
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Outline
The WGA-120A is a compact and light-weight carrier type instrumentation amplifier, designed to be
used for measuring load, pressure, torque, and displacement by using strain gage transducers.

Function

® ZERO balance
The WGA-120A has manual balance model and auto balance model (external contact points are also
available).

® The WGA-120A is able to change excitation voltage, output signal (voltage/current), sensitivity,
calibration value (CAL), and frequency response.
The WGA-120A is able to change characteristics by using the internal jumpers.

Standard accessories

The following accessories are packed with the WGA-120A. When unpacking, check the contents to
ensure that all accessories are enclosed.

® Test Certificate and Warranty 1 each

® Instruction Manual 1

NOTE: A power cable is not included in the accessories. Customers are required to purchase the power
cable applied for your power supply specifications.
Optional accessories

AC power cable for 100 VAC: P-23
AC power cable for 200 VAC/240 VAC: P-28
DIN rail mounting plate: EDP-70
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Model

The WGA-120A series has 8 models. Customers are required to purchase the power cable applied for
your power supply specifications.

Model Balance adjustment Power supply specs
WGA-120A-00 Manual DC
WGA-120A-01 Manual 100 VAC
WGA-120A-02 Manual 200 VAC
WGA-120A-03 Manual 240 VAC
WGA-120A-10 Auto DC
WGA-120A-11 Auto 100 VAC
WGA-120A-12 Auto 200 VAC
WGA-120A-13 Auto 240 VAC

-12-



1. CONTROLS AND INDICATORS

Front Panel

Pilot lam O
ZERO coarse adj
A e R
LI -
-9 c‘ia.
i [® =
: Transducer @@
—OQutput lead (White) @@
: Transducer @%
+Output lead (Green) @@
: Transducer @@
+BV lead (Red) @@
: Transducer @_
—BV lead (Black)
: Transducer Shield wire Q
2—94.5

BAL /CAL switch

Output terminal

Synchronous terminal

Auto balance control
input terminal

/_Cgmgn_tﬂtmingl

Power supply input terminal

Protective ground terminal
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Side Panel

Mounting bracket
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Pilot lamp Lights up in green while the power is supplied to the
WGA-120A.
When the WGA-120A is slave unit in the synchronous operation,
the pilot lamp lights up in orange. (See “3-5 TO USE STRAIN

GAGES.”)
ZERO coarse adjuster(ZM) Coarse adjusts the ZERO of the output signal (voltage/current).
The item is not able to use on the auto balance model.
ZERO fine adjuster(ZF) Fine adjusts the ZERO of the output signal (voltage/current).
Sensitivity adjuster(SPAN) Adjusts the SPAN of the output signal (voltage/current).
BAL/CAL switch Push up the BAL/CAL switch 2 times within 0.5 seconds to

execute the auto balance adjustment. Note that the manual
balance model will not execute the auto balance adjustment. The
WGA-120A adds the CAL to the output signal (voltage/current)
while the BAL/CAL switch is pushed down.

Transducer input terminal Connects a strain gage transducer.

Output terminal[OUT+],[OUT-] Outputs signal proportional to the input signal (voltage/current),
issued from the strain gage transducer.

Synchronous terminal For synchronous operation (See “3-5 TO USE STRAIN

[OSC IN],[OSC OUT] GAGES.”)
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Auto balance control input terminal

Power supply input terminal

Protective ground terminal

Short-circuit the AZ terminal and COM terminal 2 times within
0.5 seconds to execute the auto balance adjustment (auto balance
model only). (See “4-5 AUTO BALANCE ADJUSTMENT.”)

Power supply terminal.
Power supply varies with WGA-120A models. Carefully read

the Specifications before connecting the power supply.
GND terminal. Be sure to connect the product to the ground

before turning ON the power.

-15-



2. INITIALSETTINGS

This section describes how to select the bridge excitation voltage, output signal (voltage/current),
sensitivity, CAL, frequency response by using jumpers on the built-in PCBs. Be sure to read this section

prior to use.

Factory-configured settings

Brid itati Itage: 1Vi
S e } Input: 5mV/V (=5000uV/V), Output: 10 V

Qutput signal Voltage (5mV/V x 1 Vrmsx2000 = 10 V)
Sensitivity: %2000

CAL: 0.25mV/V
(Bridge resistance: 350 ohm)
Frequency response: 10 Hz

Set jumpers by referring the following items.

® Excitation voltage: Recommended excitation voltage of the transducers and input & output
resistances

®  Sensitivity: Rated output of the transducers and table 2-4 (page 24)

® (CAL: Table 4-1 (page 45) or Formula 4-1 (page 46)

® Frequency response: 2 or more value of the target frequency

For the initial settings, see page 25 to 27.
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2-1 TO CHANGE JUMPERS (MANUAL BALANCE MODEL)

(D Disconnect the power cable.

@ Remove 4 flat head screws (M2.6) located on the WGA-120A

side panels. Remove the cover.

(@ Change the jumpers (JP1 to JP8) on the PCB to your desired

Remove screws (on both sides).

settings. For JP1 to JP8 locations on the PCB, see page 20.

@ Mount the cover by fastening 4 flat head screws (M2.6) located
on the WGA-120A side panels.

O

O

0

HEEEEEL ]

Ej

2
3_P31 e O
& =N
o aff
6 s bl BEre

(I

i

[Example]

Bridge excitation voltage

Output signal
Sensitivity
CAL

Frequency response
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2 Vrms
Voltage
x10000
0.25mV/V (350 ohm)

10 Hz




2-2 TO CHANGE JUMPERS (AUTO BALANCE MODEL)

(D Disconnect the power cable.
@ Remove 4 flat head screws (M2.6) located on the WGA-120A

Remove screws (on both sides).

side panel. L “ /
(@ Remove the Auto balance PCB (40x30 mm) from the ®
WGA-120A main PCB. -
@ Change the jumpers (JP1, JP2, JP4 to JP8) on the PCB to your
desired settings.
For JP1 to JP8 locations on the PCB, see page 20.
(® Mount the Auto balance PCB on the WGA-120A main PCB.
Make sure the connector J4 is correctly connected.
(® Mount the cover by fastening 4 flat head screws (M2.6) ®
located on the WGA-120A side panels. ]—
¢ e, . O
g ] =%
] - SE . Auto balance PCB
a5 (Example]
@% I P Bridge excitation voltage 2 Vrms
- Output signal Voltage
2 L Sensitivity x10000
E—o CAL 0.25mV/V (350 ohm)
i — Frequency response 10 Hz
) o
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/{ NOTE

® Do not change jumpers under dusty environment or humid place.

® Do not take procedures other than what is described on the 2-1 and 2-2. Or, it may cause
trouble. Do not touch the other parts or do not remove screws other than the specified
SCTews.

® Be sure to change jumpers by using tweezers or needle noise pliers. Do not touch jumpers

and the other electronic parts directly by hands. Static electricity may damage them.

-19-



JP7

JP2 JP5

JP3 JPB JP6

/

o o o |

HEEEEdL ]

1JP4

/
W

JP4

JP3 1

[
o o 2lrs I

1

[ el

[~ 1
JP1

[SER Wo ]

1JP1

10072007240 110/220

% O
MADE IN JAPAN

Bridge excitation voltage JP1 JP7 JP8
1Vrms 2to 4 1to2 1to2
2Vrms 1to2 1to2 1to2
5Vrms 1to3 2to3 2to3
Output JP2
Voltage 1to 2
Current 2 to 3
Sensitivity Manual balance Auto balance
switch JP3 JP4 JP3 JP4
X 10000 1to 4 1to3 Do not 1to3
X 4000 2to b 2to 4 set the 2to 4
X 2000 3to 6 3to4 JP3 3to4
CAL JP5
0.25mV/V 2to3
0.05mV/V 1to2
Frequency JP6
response
10Hz 1to2
30Hz 3to 6
100Hz 2to b
500Hz 1to4

Jumpers in the WGA-120A
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Table 2-1 Jumper settings 1

Setting items

Setting contents

Jumper settings

Jumper setting figure

Bridge
excitation

voltage

(Be sure to set
JP1, JP7, and
JP8 as described
in the right.)

1 Vrms

JP1, between 2 to 4

00

(o

Applicable 3
pp JP7, between 1 to 2 KT—t o o]
) ) B ~ 7
bridge resistance 1 ﬂ% o %n/; %
: V2

87 5 to 1000 ohm JP8, between 1 to 2 JP1 1

2 Vrms JP1, between 1 to 2 ©
A

Applicable 30
bp JP7, between 1 to 2 et ’\W 5
bridge resistance 1 2 o % g%/%
)

P t 1to2

875 10 1000 ohm JP8, between 1 to JP1 1

5 Vrms JP1, between 1 to 3 ©

o

Applicable 3,
PP JP7, between 2 to 3 3ot W .
brid ist - N 0
ridge resistance B ey “

JPS8, between 2 to 3 [ 2 7 1

175 to 1000 ohm

-21-




Table 2-2 Jumper settings 2

Setting items

Setting contents

Jumper settings

Jumper setting figure

Output Voltage JP2, between 1 to 2 5 P2y
Current JP2, between 2 to 3 5 P2
Sensitivity x10000 JP3, between 1 to 4 JP3 1 .
g S
JP4, between 1 to 3 6 4 4 1722
(Auto balance JPa
model: The JP3
hould b x4000 JP3, between 2 to 5 5 JP3 : . .
Setthe JP4
7 2%
ctthe JP4, between2to4 | 6 2=, 1 JPZ
only.)
%2000 JP3, between 3 to 6 5 JP3 W
/BB ‘v
oo EE
JP4, between 3 to 4 6 A 4 1 ra
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Table 2-3 Jumper settings 3

Setting items

Setting contents

Jumper settings

Jumper setting figure

CAL 0.25mV/V JP5, between 2 to 3 5 JP5
0.05mV/V JP5, between 1 to 2 5 PS5
4 6
Frequency 10 Hz JP6, between 1 to 2 %%E .
response | A 3
30 Hz JP6, between3t0 6 | * 1oy
B e
1 (2o 5
100 Hz JP6, between2to S | 4y ®
E%D -1 JP6
1 3
500 Hz JP6, between 1 t04 | * pro1®
- JP6
//% oo
1 3
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Table 2-4 Available range to be output the full scale value (voltage: +£10 V, current: 20 mA)

Input range (mV/V)
Sensitive | Bridge excitation
) SPAN range
switch voltage (Vrms)
x 1 to x 0.4
1 +5 +12.5
x 2000 2 +2.5 to +6.25
5 +1 +2.5
1 +2.5 +6.25
x 4000 2 +1.25 to +3.125
5 +0.5 +1.25
1 +1 +2.5
% 10000 2 +0.5 to +1.25
5 +0.2 +0.5
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2-3 EXAMPLE OF CHANGING JUMPERS
[For using Kyowa's load cell LMR-S-5KNSA2]
(D Find the test data sheet of the LMR-S-5KNSA2.

-25-

BERKRES
Test Data Sheet
0] C e T 35 =)
B ™ |LMR-S-5KNSA2 Bl lsor. 7. 7| RERT
=B = 2 — -
R%eilﬁCapacity 5kN [Tm Temp. 23 C (ﬂHu midityfg 50 %RH
L EBED 1293 2 V/iV
Rated output 2585 X107
. IEE AT
Nonlinearity 0,04 %RO
3. EXTUYR
Hysteresis 0.06 %RO
. BRE®REK
Calibration constant 0.003868KkN /1uV/V
0.001934KN /1.0x107%
[N aziv A Input 351.6 Q
Input & Output resistance #9) Output 351.6 Q

Rated capacity SkN
Rated output 1293 uv/v
(=1.293mV/V)
Calibration constant
0.003868kN/1 pV/V
Input & output resistance

351.6 ohm



@ Check the rated output, described on the test data sheet.
The rated output of the LMR-S-5KNSA2 is 1293uV/V. When the rated output is 1293uV/V (=
1.293m V/V), to output the full scale value, check the settings by referring the input range of the table
2-4 (on the page 24). At this time, the WGA-120A has 3 available settings.

Sensitivity switch | Bridge excitation voltage (Vrms)

x 2000 5
x 4000 2
% 10000 1

(@ Set the excitation voltage.
When the bridge resistance (input & output resistances on the test data sheet) is 175 ohm or more, the
WGA-120A is able to use any excitation voltage. Since the input & output resistances of the
LMR-S-5KNSA2 is 351.6 ohm, the WGA-120A is able to use any excitation voltage. However, the
recommended excitation voltage of the LMR-S-5KNSAZ2, described on the instruction manual, is 1 to
2 V. Therefore, use the excitation voltage 2 Vrms. For the jumper settings, see page 21.

(“Excitation voltage: 2 Vrms” JP1: Between 1 to 2, JP7: Between 1 to 2, JP8: Between 1 to 2)
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@ Set the sensitivity.
Since the excitation voltage is 2Vrms in the ), to output the full scale value, the sensitivity should be
x4000. Set the sensitivity x4000.
(“Sensitivity: x4000” JP3: Between 2 to 5, JP4: Between 2 to 4)

® Set the CAL.
Set the CAL by referring the input range of the table 2-4 (on the page 24). (For CAL of each bridge
resistance, see table 4-1 on the page 45.) In this example, you can select either 0.05mV/V or
0.25mV/V as the CAL. Note that when executing the sensitivity adjustment by the CAL, the larger the
CAL, the smaller the error due to the sensitivity adjustment. Set the CAL 0.25mV/V (350-ohm bridge).
The input & output resistances of the LMR-S-5KNSA?2 is 351.6 ohm. Calculate the CAL by referring
the page 46. The CAL will be 0.251mV/V.
(“CAL: 0.25mV/V” JPS5: Between 2 to 3)

©® Set the frequency response.
Set the frequency response 2 or more value of the target frequency. For example, suppose the target
frequency is 20 Hz. The frequency response should be 100 Hz.
(“Frequency response: 100 Hz” JP6: Between 2 to 5)
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3. CONNECTION
The WGA-120A does not include cables since the WGA-120A is an amplifier, designed to be used in a

system. The WGA-120A is able to mount by using 2 holes (¢4.5) on the fitting metal.
The WGA-120A is able to mount on the DIN rail by using Kyowa's DIN rail mounting plate (optional:
EDP-70).

3-1TO FIX THE WGA-120A

3-1-1 To mount the WGA-120A onto the panel 2= ¢4.5 or Z-MA
To mount the WGA-120A onto the panel, prepare a panel according g/

to the specified panel cut dimensions as shown at the right. Then,

mount the WGA-120A by referring the following procedures. 455

(D Cut out the panel by referring the panel cut dimensions. ;?' i
M )
7} —

Panel cut dimension:45.0 31 x 934 gl mm
@ Set the WGA-120A into the panel frame.
(@ Tighten the screws (M4) and firmly fix the WGA-120A.

©
-28-
Panel cut dimension



3-1-2 To mount the WGA-120A onto the DIN rail

The WGA-120A is able to mount on the DIN rail by mounting the DIN rail mounting plate (EDP-70,
optional) onto the WGA-120A rear panel. The WGA-120A has holes (described as follows) on its rear
panel for fixing the DIN rail mounting plate. To use the DIN rail mounting plate, use the pan head screws

(M3x8 to M3x12).
25 10.5

v

70

4—M3 Burring

+ ¥

O
Rear Panel

26.5
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3-2 TO CONNECT POWER SUPPLY

(1) For 100 VAC model/200 VAC model/240 VAC model

The terminal block has terminal cover. Before connecting the AC power cable to the Power supply
input terminal, remove the terminal cover.

Use Kyowa's AC power cable (optional).

AC power cable for 100 VAC: P-23

AC power cable for 200 VAC/240 VAC: P-28

To use the other cables, use coated solderless terminals.

Use the solderless terminal for copper wire 1.25-3 (conforming to JIS C 2805) or equivalent.

Connect the following power supply to the Power supply input terminal.

100 VAC: 90 to 110 VAC (60 mA or more)

200 VAC: 180 to 220 VAC (30 mA or more)

240 VAC: 216 to 264 VAC (30 mA or more)

The withstand voltage of the cable should be the power supply voltage or more.
After completing wirings to the terminal block, put the terminal cover back.

WARNING }

®  After completing wirings to the terminal block, be sure to put the terminal cover back.

Or, electric shock hazard may result.
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(2) For DC power supply model

Use cables having the solderless terminal for copper wire 1.25-3 (conforming to JIS C 2805) or

equivalent.

Connect the power supply, 10.5 to 15 V (200 mA or more), to the Power supply input terminal.

The withstand voltage of the cable should be the power supply voltage or more.

After completing wirings to the terminal block, put the terminal cover back.

K{ WARNING }

Do not use the AC power cable for 100 VAC (P-23) to the 200 VAC or 240 VAC power
supply.
Do not connect the AC power supply to the DC models.

Or, it may cause trouble.

\
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3-3TO CONNECT TRANSDUCERS

Connect transducers as follows.

Transducer input

terminal

WGA—120A Transducer

W |__Bridge Output= (White) (1 [ e |
T |

G Bridge Output+ (Green) I i

. BV+ (Red) | ! B |

+ t T |

BV— (Black) | | Lo ,

B S Sh' |d N /I l\ /l i i
—————————— . ]

S (Shield) *¢ i i
| |
| |
i |

3-4 TO CONNECT TRANSDUCERS IN PARALLEL

The WGA-120A connects up to 4 transducers (bridge resistance: 350 ohm) in parallel.

Transducers should be the same model and same capacity. At this time, the bridge resistance is 87.5 ohm.

® To use a transducer, the input & output resistances (bridge resistance) is less than 175 ohm,

the excitation voltage should be 2 Vrms or 1 Vrms.
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/{ NOTE \

® Connect the transducers to the Power supply input terminal at last. Turn ON the transducers
at last.
® Securely connect the transducers to the terminal block.
Or, it may cause troubles.
® The WGA-120A amplifies (x2000 to x10000) the minute electrical signals to output the
output signal (+x10V or 4 to 20mA).
The WGA-120A also amplifies (x2000 to x10000) small noises.
When using the WGA-120A in noisy areas, take the following countermeasures against
noise.
(D Keep shielded input cables as short as possible.
(2 When input cables and power line are crossing each other or are running in parallel, use

conduit pipes and tubes.

N /
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3-5 TO USE STRAIN GAGES

To measure multiple strains at the same time by using strain gages and multiple WGA-120A units, be

sure to synchronize the oscillator signals. The synchronous operation prevents beat, due to the difference

in oscillator frequencies, from generating. Connect the Synchronous terminal (OSC IN and OSC OUT)

as follows. Use the synchronous cable within 3 m. When the WGA-120A is slave unit in the synchronous

operation, the pilot lamp lights up in orange.

Pilot lamp: Green

Terminal block
OSC IN: Synchronized input
OSC OUT: Synchronized output

Orange

Master slave 1
o Orange| O
0SC IN 0SC IN
0SC oUT 0SC oUT
COM —| CoM

7\

l

slave?2

O

Orange

OSC IN

0SC oUT

COoM

|

l

slave3

©)

OSC IN
0SC OUT
COM

Synchronous cable /

‘

‘

L )
Cable length: Within 3m(From the master unit to the final slave unit.)

When using a transducer, the WGA-120A does not require the synchronous operation.
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/‘ MEMO ~

Beat phenomenon

The WGA-120A uses the oscillator signals, generated inside the WGA-120A, for operations.
Suppose strain gages are bonded to the same object to be measured. When measuring data by
connecting multiple WGA-120A units without synchronizing the oscillator signals, the following
beat phenomena occurs. In that case, uncertain and very low-frequency signals, different from the
original output signals, appear. To make the WGA-120A outputs the correct signal, synchronize

the oscillator signals. v

0.5

Outputof the WGA-120A | :1 ﬁ f \L J\l Jﬁﬁ
(Input: Om V/V) L,J ..,// L _ ‘,.J

-0.5

0 900 sec.
\ J
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3-6 TO CONNECT THE AUTO BALANCE CONTROL INPUT TERMINAL

The Auto balance control input terminal (AZ and COM) on the terminal block is designed to execute the

auto balance adjustment.
Use a contact point (switch or relay).
Terminals for executing the auto balance adjustment are as follows.
Terminal block
AZ:  Auto balance control input External Internal

COM: Common

>
I~

A

For how to use the auto balance adjustment, see

10k ohm

“4-5 AUTO BALANCE ADJUSTMENT.”

O
O
<

el A

NOTE

The function is not able to use on the manual balance model.
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3-7TO CONNECT THE OUTPUT TERMINAL

The Output terminal are as follows.
Terminal block
OUT+: Positive side of the voltage output/current output (£10 V or 4 to 20 mA)
OUT-: Negative side of the voltage output/current output (the same potential as the COM)

® The WGA-120A is able to change the output signal (voltage/current) by using the internal jumpers.
For details, see “2. INITIAL SETTINGS”.

®  Output signal (voltage): The output load should be 2k ohm or more.
Output signal (current): The output load should be 500 ohm or less.

® Take countermeasures against noise when in outdoors or when in noisy areas due to motors, etc.
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4. OPERATION PROCEDURES

4 )
Make sure all wires are correctly connected. Turn ON the power.

The pilot lamp lights up.

Preheat the WGA-120A approximately 30 minutes.
- J

( )
Initialize the load or weight of the transducer.

(Normally, no load is applied or weight is 0.)

(. J
Auto balance model /\ Manual balance model
Turn the Sensitivity adjuster all the way to Turn the Sensitivity adjuster all the way to
the right. Push up the BAL/CAL switch 2 the right. Adjust the output signal (voltage)
times within 0.5 seconds. to be 0 V (current: 4mA), by turning the

ZERO coarse adjuster and ZERO fine

adjuster.
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-
When the fine-adjustment is required,

fine-adjust the output signal (voltage) to be
0 V (current: 4mA), by turning the ZERO

fine adjuster.

Actual load calibration

-

Apply the actual (known) load or weight to
the transducers. Adjust the output signal
(voltage/current) to the proper value, by

turning the Sensitivity adjuster.

~
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Sensitivity adjustment

based on the CAL

When the Actual Load Calibration is not
available, use the CAL. Adjust the output
signal (voltage/current) to the proper
value, by turning the Sensitivity adjuster
with the BAL/CAL switch pushed down.
(For details, see “2. INITIAL

g SETTINGS.”)

~
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4-1TO TURN ON THE POWER

® Before turning ON the power, make sure the WGA-120A is correctly connected.
® Although the WGA-120A will be in operating state immediately after turning ON the power, we

recommend you to preheat the WGA-120A 30 minutes for stable measurements.

4-2 TO ADJUST THE ZERO BALANCE

®  Connect the digital voltmeter to the Output terminal (OUT+ and OUT-).
® Make sure no load is applied to the transducers (weight: 0).
® Turn the Sensitivity adjuster all the way to the right.
® Execute the balance adjustment.
[Auto balance model]
Push up the BAL/CAL switch 2 times within 0.5 seconds.
Adjust the value on the digital voltmeter to be 0 V, by turning the ZERO fine adjuster.
[Manual balance model]
Adjust the value on the digital voltmeter to be 0 V, by turning the ZERO coarse adjuster and ZERO

fine adjuster.
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/{ NOTE }

® The above procedures indicate how to adjust the ZERO by using the output signal
(voltage). The WGA-120A is also able to adjust the ZERO by using the output signal
(current). The output signals (current: 4 to 20 mA) move in tandem with the output signals

(voltage: 0 to +10). (For details, see “2. INITIAL SETTINGS”.)

J

4-3 TO ADJUST THE SPAN

4-3-1 By the actual load calibration
® Apply the actual (known) load or weight to the transducers. Adjust the value on the digital

voltmeter, connected to the Output terminal (OUT+ and OUT-), by turning the Sensitivity adjuster.
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[Example 1] Actual load calibration 1

To measure weight by using single load cell (rated capacity: 1kN)...

First, with the no load applied, turn the Sensitivity adjuster all the way to the right to execute the balance
adjustment.

Then, with the weight (1kN) applied to the load cell, adjust the output signal to be 1.00 V or 10.00 V for
reading the weight directly.

Suppose the WGA-120A outputs 1.00 V when applying the weight (1kN).

When the WGA-120A outputs 0.80V, the applied weight is 0.8kN.
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[Example 2] Actual load calibration 2

Load cell  Rated capacity: 1kN
Assume that 5 V output signal 1s required when 1kN is loaded. When applying the weight (0.8kN), the
output signal (voltage, V) is as follows.
0.8%5

Output = f =4(V)
First, with the no load applied, turn the Sensitivity adjuster all the way to the right to execute the balance
adjustment.
Then, adjust the output signal to be 4.00 V when applying the weight (0.8kN).
Be sure to use the weight near the max. weighing capacity. Or, the precision of measurements will be

decreased.
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4-3-2 By the CAL

® Make sure no load is applied to the transducers (weight: 0).

®  Adjust the value on the digital voltmeter, connected to the Output terminal (OUT+ and OUT-), by
turning the Sensitivity adjuster with the BAL/CAL switch pushed down.
The CAL varies with the bridge resistances to be connected.

Typical values are as follows.
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Table 4-1 Typical values (CAL)

Bridge resistance
87.5 ohm
Parallel
CAL (350 ohm,
resistors 120 ohm 350 ohm 1000 ohm
4 ynits in
parallel)
0.05 mV/V 1750k ohm 0.012 0.017 0.050 0.143
0.25 mV/V 350k ohm 0.062 0.086 0.250 0.712

Unit: mV/V

/“ MEMO }

® The CALs are based on the 350-ohm bridge.
® The CALs are based on the parallel resistance method. The WGA-120A connects the parallel

resistors (described in the above table) between the G terminal and R terminal while the

BAL/CAL switch is pushed down.
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When using the other bridge resistances, described in the table 4-1, calculate the CAL (mV/V) by using

the following formula.

CAL = _Re 10° (mV/V) (Formula 4-1)
4(Rct+Rg)
Rg: Bridge resistance (ohm)
Rc: Parallel resistors
CAL 0.25mV/V: Substitute 350x10° (ohm)
CAL 0.05mV/V: Substitute 1750x10° (ohm)

(For details, see “2. INITIAL SETTINGS”.)
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[Example 1] How to calculate the CAL

CAL: 0.25mV/V, Bridge resistance: 500 ohm
The actual CAL to be used is as follows.

Rg 3
CAL=—x10
4(Rct+Rg)

500 .
= . x 10°= 0.357 (mV/V)
4 (350 x 10° + 500)
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[Example 2] How to use the CAL

Assume that a load cell is used to obtain 5.00 V of output signal when 0.5kN is loaded. Calculate the
output signal (voltage) after adding the CAL.

<Conditions>

Load cell Rated capacity: 1kN
Bridge resistance: 1000 ohm
Calibration constant: 0.0005005kN/1uV/V

(= 0.5005kN/1mV/V)
*Calibration constant: Unique value described on the test data sheet
CAL of the WGA-120A 0.25mV/V (350-ohm bridge), that is, 0.712mV/V (1000-ohm bridge, see
the table 4-1)
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Output signal (V) =

,-‘ NOTE

Output signal to be output (V) x CAL (mV/V) x calibration constant (kN/mV/V)

Actual load (kN)
5.00 (V) x 0. 712 (mV/V) x 0.5005 (kN/mV/V)

0.5 (kN)

3.564 (V)

The above procedures indicate how to adjust the ZERO by using the output signal (voltage).
The WGA-120A is also able to adjust the ZERO by using the output signal (current). The
output signals (current: 4 to 20 mA) move in tandem with the output signals (voltage: 0 to

+10). (For details, see “2. INITIAL SETTINGS.”)

~
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4-4 CORRECTION REQUIRED WHEN AN EXTENSION CABLE WAS USED

When using an extension cable, the measured value contains an error due to an extension cable. The
longer an extension cable is used, the larger a measurement error grows. In order to remove this error,
multiply the measured value by a correction value. Note that the correction value includes a certain
amount of error due to the extension cable type, ambient temperature, etc. How to calculate the

correction value and how to use it are described as follows.

® The correction described in 4-4 is not required after the Actual Load Calibration (4-3-1).
The correction described in 4-4 is required only after the Sensitivity adjustment by the CAL

(4-3-2). Furthermore, use an extension cable (0.5 rnmz) up to 200 m.
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(D Calculate the cable resistance value.

2xLxp 10° (Formula 4-2)

Two-way cable resistance r (ohm) = 3

L: Cable length (m)
p: Cable resistivity (ohm * m)
S: Cable cross section(mm?)
When using Kyowa's extension cables (N-81 to 85, N-100), p is 1.7x10® (ohm * m).

@) Calculate the correction value.

Correction value= rx A+1 (Formula 4-3)

r: Two-way cable resistance (ohm)
A: Calibration constant

Table 4-2 Bridge resistance and A: Calibration constant
Bridge resistance (ohm) | 87.5 120 350 1000
A: Calibration constant | 0.0255 | 0.0177 | 0.0059 | 0.0020

(3 Multiply the measured value by correction value.
True value = Measured value x Correction value
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[Example] Compensating the cable extension errors

Assume that a 350-ohm bridge resistance load cell is used with Kyowa's extension cable (0.5mm?),
cable resistivity (1.7x 10"*(ohm * m), 4-conductor shielded cabtyre cable of 100-m long. Then, with
the no load applied, turn the Sensitivity adjuster all the way to the right to execute the balance
adjustment. Then, with an extension cable connected, execute the sensitivity adjustment by the CAL
to output 4 V when the CAL is 0.25mV/V. After the sensitivity adjustment, the WGA-120A outputs

5.00 V. To calculate the true output, remove the cable extension errors as follows.

-8
Two-way cable resistance r (ohm) = LISJXP— x 10° = 2> 100 3 ;'7 x 10
=6.8 (ohm)

Correction value= rxA+1=6.8 x0.0059 +1 =1.0401

True output = Measured value x Correction value = 5.00 x 1.0401 = 5.201 (V)

Calculate the load cell's true output by using the true output signal (voltage).

True output signal (V) x CAL (mV/V) 5.201x0.25

Load cell's true output = Output signal (V) after adding the CAL B 4

=0.325 (mV/V)
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4-5 AUTO BALANCE ADJUSTMENT

The WGA-120A executes the auto balance adjustment as described below;

®  Push up the BAL/CAL switch 2 times within 0.5 seconds.
® Short-circuit the AZ terminal and COM terminal 2 times within 0.5 seconds.

After executing the auto balance adjustment, the WGA-120A outputs the output signal (voltage) OV. The
WGA-120A outputs the output signal (current) 4mA.

Even if the WGA-120A is turned OFF, the state of the output signal (voltage/current) are maintained to
have the same state before the power OFF.

In order to prevent malfunction, the preferable timings for operating the switch as well as for
short-circuiting the terminal block are described as follows.

100msec or more to 500 msec or less

-t =
5V
(Open circuit)
ov. —— - e N———
(Short circuit)
g >t Pt P
50msec or more 50msec or more 50msec or more
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Take care no chattering generates on the slope (negative) and slope (positive) of the contact point

signal.
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5. SPECIFICATIONS

5-1 SPECIFICATIONS

Applicable Transducer

Strain gage transducers

Number of Measuring Channels

1

Applicable Bridge Resistance

87.5 to 1000 ohm
(Up to four 350-ohm transducers can be connected in parallel.
Bridge excitation voltage is limited to 2 or 1 Vrms for

transducers with bridge resistance less than 175 ohm)

Bridge Excitation Voltage

5 Vrms, 2 Vrms, or 1 Vrms, Square wave

(Switchable by changing internal jumper connection)

Rated Output

Voltage: £10 V (Load resistance: 2 kohm or more)
Current: 4 to 20 mA
(Load resistance: 500 ohm or less, voltage output: 0 to 10 V)

(Switchable by changing internal jumper connection)
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Zero Adjustment Range

Within £1.5 mV/V, manual balance or auto balance by

selecting model.

Sensitivity Adjustment Range

%2000, x4000, x10000
(Switchable by changing internal jumper connection)

Adjustable between x0.4 and x1.0 by the trimmer.

Calibration

Calibration by the parallel resistance method
0.25mV/V or 0.05mV/V at 350-ohm bridge resistance

(Switchable by changing internal jumper connection)

Frequency Response

10, 30, 100, or 500 Hz (Switchable by changing internal jumper

connection)

Nonlinearity

Within £0.1%FS

Signal-noise Ratio

53 dB,., or more

[Conditions]

Sensitive: x10000, x0.5(Adjustment by the trimmer),
Frequency Response: 500 Hz, Bridge resistance: 120 ohm,

Bridge excitation voltage: 2 Vrms
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Stability

Temperature Zero: Within £0.2uVgr /C
Sensitivity: Within £0.05%/°C

Time Zero: Within £0.5u Vg /8H
Sensitivity: Within £0.2%/8H

[Conditions]

Sensitivity: x10000, x1.0(Adjustment by the trimmer),

Bridge resistance: 120 ohm,

Bridge excitation voltage: 2 Vrms

Applicable Standards

EMC standards EN61326-1 (Class A)
Safety standards EN61010-1
EN61010-2-030
(Installation category II, Pollution degree 2, Measureing

category O)

Operating Temperature/Humidity Range

-10 to 50°C, 20 to 85%RH (noncondensing)
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Power Supply Voltage/Power Consumption
10.5 to 15 VDC, 3.5W or less
90 to 110 VAC, 6.5VA or less
180 to 220 VAC, 6.5VA or less
216 to 264 VAC, 6.5VA or less
(Varies with the models)

Dimensions 44 (W) x 90 (H) x80 (D) mm (excluding protrusions)
Weight DC power supply model: Approx. 350g
AC power supply model: Approx. 450g
Panel Cut dimension 45%93.4 mm
Optional accessories AC power cable for 100 VAC: P-23

AC power cable for 200 VAC/240 VAC: P-28
DIN rail mounting plate: EDP-70
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Transducer's output and output signal (voltage/current)

Voltage Output (V)
Current Output (mA)
\\mv_ __________________
20mA S
X
(\KOQ i
CP(@ i
I
S % I
S I
o4 !
s |
AMAA= Y | |
o 22 Y | |
t T ] .
I i 0 : ' Strain Input
| i RE T mv)
I I
| I
I |
2 — - -5V
|
|
|
! e : Arbitrary Strain Input
e - —10v
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Available range to be output the full scale value (voltage: =10 V, current: 20 mA)

Input range (mV/V)
Sensitive | Bridge excitation
SPAN range
switch voltage (Vrms)
x 1 to x 04
1 +5 +12.5
x 2000 2 +2.5 to +6.25
5 +1 +2.5
1 +2.5 +6.25
% 4000 2 +1.25 to +3.125
5 +0.5 +1.25
1 +1 +2.5
% 10000 2 +0.5 to +1.25
5 +0.2 +0.5
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5-2 BLOCK DIAGRAM

: O
| Output
G % Carrier | |Sensitivity | Phase | | Carrier| | adder | |Low—pass]| |Sensitivity| _|Voltage Jmper
W Amplifier | Switch [[Detection| | Filter | | circuit|| Filter adjuster output o
—_— T
CAL )
—t7 1 CAL switch Current
: : (operation with output
_ 9, front paneDh —
B Bridge Excitation Auto—BAL
f - Control o
R O cirucuit circuit
BAL
s O circuit
OSC IN i —————— =
0sC oUT : }
| |
| I BAL Switch
FUSE N
L O~O 3.3V : } (operation with
i P'owe.r 5y | \ front panel)
N Circuit to circuits s B
—> *5V
—> 13V

Some models do not have the Auto-BAL circuit.
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Zero Coarse Adjuster

Zero Fine Adjuster

AZ
COM



5-3 DIMENSIONS
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