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POWER & SUPPLY

CELL
weur T~ \ AMPLIFIER

Load Cells

= OUTPUT

ICAT: O to 100V
Strain Gauges ICAZ: 3.1 to 5.1V
Torgue Transducers ICAZ: 21007 2 15V supply
Presoure Transducers ICA4: 4-20mA
|CAS: 4-20md 2-wire
ICAG: +10VF15- 24V supply

The ICA is a Strain Gauge Amplifier, converting a strain gauge input to a volt or mA output — otherwise known as a
Signal Conditioner.

The ICA provides a wide range of signal conditioning for Strain Gauges, Load Cells, Pressure and Torque Transducers.

Offered in 5 Very High Stability versions:

e ICA1H 3wire-0.1t010.1V

o ICA2H 3wire-01to51V

o ICA3H 4 wire - £ 10V / £15 V supply

e ICA4H 3 wire - 4 to 20 mA

o ICAGH 3 wire— 10V / 15-24 V supply

Industrial Stability versions:

o ICA5S&A 2wire—4to20mA

N.B. The ICAS is designed for a 1000 ohm bridge or higher, however 350 ohms can be used but with reduced
performance (see Chapter 2 ICA5S & ICA5A")Transducer SENSITIVITY of between 0.5 mV/V and greater than 10 mV/V
are possible. As supplied they are optimised to 2.5 mV/V. This range covers most, but not all strain gauges.

Sensitivity adjustment (SPAN) is achieved by a combination of changing the gain (SPAN) resistor ‘R" (see chapter 2)
and associated fine adjustment by potentiometer.

Similarly transducer ZERO can be compensated for in the module by means of the ZERO potentiometer. This
adjustment is to remove the effects of slight errors in the strain gauge. It is not intended to act as an offset tare due to
its limited range of adjustment

The ICA6H is a two-part module which combines an ICA3H with a DC-DC power module.
The power module generates both positive and negative supply rails for the ICA3H thereby enabling it to produce its
normal +10 V output from a single 15-24 V supply.

The ICA6H also has pads on its underside which can be used to mount and provide connections for a range of
Transducer Electronic Data Sheet ICs (TEDS).

Mantracourt Electronics Limited — ICA User Manual 2



See Specification details in Chapter 8 for details of Environmental Approvals.
Carefully remove the ICA unit from its shipment box. Check that the unit is complete and undamaged.

The ICA units can be operated in any industrial environment providing the following limits are not exceeded.

Operating Temperature -40°C to +85°C
Humidity 95% non condensing
Storage temperature -40°C to +85°C

The following installation practices are advised:

¢ Minimise vibration

¢ Do not mount next to strong electrical fields (transformers, power cables)

e Ensure easy access to the module

e Install electrical protection device as the unit is not internally fused — a short across the excitation terminals could
cause permanent damage

« Always ensure the package is secure and protected

ICA1-5 ICAG 9.5 mm
19.5 mm {0.777)
Eﬂ??"r < - g >
e T ] .f;-.._ -
T.6 rnrrl'.' Eo 10,8 mm N -
{0.37) (0.425™ F*
e g Mo g

The module is designed to fit in the strain gauge pocket. Use the 2.1mm hole to secure the unit.
The mounting hole will accept an M2 screw or American equivalent #0-80.
Important Note: DO NOT USE #2 screw size.

Take care when soldering cables to the pads.
Use a temperature controlled soldering iron set to a maximum 330 °C, for no longer than 2 seconds per pad. Excessive
heat or increased soldering time may result in damage to the PCB.

If changing the gain resistor ‘R, do so at a workbench and not on site.

The ICA1-6 solder pads are as shown in the following wiring diagrams:

Four pads for the strain gauge.

Power supply and output pads

Two pads for sink or source option (ICA4H only)

The fixing screw hole provides a ground connection to improve EMC performance by capacitively coupling the
electronics to the strain elements in the load cell

N.B The voltage between either of the power supply connections and the load cell chassis should not exceed 50 V. Any
leakage will be greater than 10 M ohms.
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ICAIH & ICA2H Connections

The power supply for the ICA1H is nominally 24 V dc (between 13 and 28 V) and ICA2H is nominally 12 V dc (between
8.5 and 28 V).The power supply is commoned with the output at the ‘Com’ connection.

Figure 2.2 Connection Details for the ICAIH & ICA2H

Output o

Ex_|
-Signal

Com

+ Supply

777777 Load Cell Chassis

The strain gauge cable should be attached to the solder pads as illustrated
For most applications 3 wire un-shielded field wiring is quite adequate.
For best EMC performance use the connections shown in Figure 2.3

Figure 2.3 Connection Details for Best EMC Immunity for ICAIH & ICA2H

Load

‘ o _ _4corescreened cable  _
PSU

ComQ I
____________ T ,

e O | EMC Gland f- + Supply '
- Load Cell Chassis

—— Terminating Screen

N.B. The PSU Com or Load ‘common’
connection can be taken to ground Load Cell chassis

Take note of the grounding arrangement particularly the bolt hole which capacitively couples the common of the ICA
electronics to the strain elements in the load cell to improve the EMC performance.
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ICA3H & ICA6H Connections

The ICA3H requires a £14 V bipolar dc power supply within the limits of £+13 V to +15 V.

The ICA6H requires a 15 V to 24 V uni-polar dc power supply. Ideally this should be limited to between +15 V and +18
V for 350 ohm load cells to minimise the on-board temperature rise thereby reducing any warm-up time.

In both cases the power supply is commoned with the output at the ‘Com’ connection.

Figure 2.4 Connection Details for the ICA3H

- Bupsply

Dulpiut

Corm

+ Supply

Wrriiiid Load Cell Chassis

The strain gauge cable should be attached to the solder pads as illustrated
For most applications 3 wire un-shielded connections for field wiring is quite adequate.

For best EMC performance use the connections shown in Figure 2.6

Figure 2.5 Connection Details for the ICA6H

Oubpa

*+ Supply .
Com ) Botiom PCB

777777 Load Cell Chassis

The power supply connections for the ICA6H are located on the bottom PCB.

In Figure 2.6 the '-ve’ power supply connection can be ignored for the ICA6H.

Figure 2.6 Connection Details for Best EMC Immunity for ICA3H & ICA6H

See Figure 2.5 for ICA6H power connections.

PSU
=i i
—| s — oo screened cable o
Load
- 1
¥ | S
Culn(f,"’
———————————— 3 _ ! i
e O EMC Gland A -
= Terminating Screen s Ol Dol Chashis
M.JB. The PSU Com or Load ‘common’
Conneclion can be taken o ground __| Load Cell chassis

Take note of the grounding arrangement particularly the bolt hole which capacitively couples the common of the ICA
electronics to the strain elements in the load cell to improve the EMC performance.
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ICA4H Connections

The power supply for the ICA4H is 24 V dc. The ICA4H can operate over the power supply range 13 V to 28 V.
However, the minimum supply voltage is determined by the input impedance of the receiver or monitor connected to
the loop — see the ‘Output Shunt Resistance Formula’ at the end of this chapter.

Figure 2.7 Connection Details for the ICA4H — Source mode

Current flow
Output + 3 i :
Output - Supelyt — & :
Link [ 5 L ‘Output+
4 —— =S :
|
ICA4 Output Stage ¥
|
o |
Com S ICA4H 'LOAD
Supply + i
|
|
+Exc Supply - (or Common) i
/777777 Load Cell Chassis PPy ~ 9-_—__ _:
Note: 'Output -' is connected o Output-
internally to the supply '‘Com’ terminal

Figure 2.8 Connection Details for the ICA4H — Sink mode

Current flow
. N +
Supply+ - & hQI_.ItDl.IIt
QOutput + :
Y
I
ICA4H ! | LOAD
ICA4H Output Stage i
: ¥
~"""Output-
; (or Common)
s7777r7 Load Cell Chassis + f
Note: ‘Output +' is connected t and ol '?3‘; - 2’3 com:et_;fted i
internally to the 'Supply +' terminal 0 separate 5 - supply If required.

Figure 2.9 Connection Details for Best EMC Immunity for ICA4H

Load Load Cell
4 Core Shielded Cable
psU | |  [emmm--- Rt -
-0
vof— |
EMC Gland /
Terminating Shield iy Load Cell Clinta

Note: The 'PSU - terminal and ‘Output -" terminal
can be taken directly to a common ground if desired

Take note of the grounding arrangement particularly the bolt hole which capacitively couples the common of the ICA
electronics to the strain elements in the load cell to improve the EMC performance.
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The ICA4H can be used with three wire cabling in both sink and source mode. The only difference between the two
modes is whether the common end of the load is connected to the positive of the PSU (sink mode) or the negative of
the PSU (source mode).
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ICA5S & ICA5A Connections

The power supply for the ICA5S should be between 7.5 and 28 V
The minimum supply for the ICA5A version is 9 V

Please note that by design, the excitation voltage provided by a 2-wire load cell amplifier decreases as the load cell's
impedance decreases resulting in a reduction in the load cell's output. The lower signal level requires more gain from
the ICA5 to compensate leading to a degradation in performance with regards to temperature stability and noise

performance.

Impedances greater than 1000 ohms and sensitivities of 1 mV/V and higher are recommended.

Figure 2.10 Connection Details ICA5S & ICA5A

Strain Gauge

+ Supply o
S z +Exc |
e - Exc
Com -0 - Out

Ay Load Coll Chassis

The strain gauge cable should be attached to the solder pads as illustrated.

Figure 2.11 Connection Details for Best EMC Immunity for ICA5S &
ICA5A

i

Load rasistor Screan terminated at EMC gland

The securing bolt should be used to provide a good electrical ground and mechanical support. This is important for
optimum EMC performance.
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The ICAS analogue output is 4 to 20 mA. The power and signal are combined in a single pair cable, simplifying
installation.

N.B. Neither connection to the output load is electrically common to the load cell.

The following formula gives the suitable range of shunt resistance (including the wiring resistance) for low supply
voltage operation of the ICA4H and ICA5S. Alternatively, by transposing the formula the minimum supply voltage for a
given shunt resistance can be determined.

ICA4H: the shunt resistance (input impedance of the receiver or monitor) and associated loop wiring must be less
than:

Vsupply —4 —Ro...
20 mA wiring

ICA5S: the shunt resistance must be less than:

Veurpty =75 _
20 mA wiring

ICA5A: the shunt resistance must be less than:

Vouppy =9 _
ZOmA wiring

Example 1: ICA4H, assuming 5 ohm wiring resistance, 20 V supply

Vowpy =4 _ 20—4
20 mA wiring = 70,02

—-5=7950Q

Example 2: ICAS5S, assuming 10 ohm wiring resistance, 9 V supply

Veuppty — 7-5 9-75
20ma  Rwiring = =555~ ~10=650
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This typical cable data is provided for information only.

The cable should have 2 x twin twisted cables. Ideally each pair should be individually shielded and with an overall

shield.

Country | Supplier | Part No Description

UK Farnell 118-2117 | Individually shielded twisted multi-pair cable (7/0.25 mm)- 2 pair
Tinned copper drain. Individually shielded in polyester tape.
Diameter: 4.1 mm
Capacitance/m: core to core 115 pF & core to shield 203 pF

UK Farnell 585-646 Individually shielded twisted multi-pair cable (7/0.25 mm)- 3 pair
Tinned copper drain. Individually shielded in polyester tape.
Diameter: 8.1 mm
Capacitance/m: core to core 98 pF & core to shield 180 pF

UK RS 749-2591 | Braided shielded twisted multi-pair cable (7/0.2 mm)- 1 pair

Miniature- twin -round Diameter: 5.2 mm
Capacitance/m: core to core 230 pF & core to shield 80 pF

If possible segregate the signal cable from Power Cables; allow a 1 metre (3 feet) distance from such cables.

Do not run signal cables in parallel with power cables and only cross such cables at right angles.

The ground connection conductor should have sufficient cross-sectional area to ensure a low impedance path to

attenuate RF interference.

Mantracourt Electronics Limited — ICA User Manual
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The ICA1H and 2H can be used in a pseudo ‘bipolar +' mode by fitting a resistor ‘Rqss" as shown in Figure 2.2. This will
shift the output voltage to a known level (V,¢) when the input is zero (0 mV/V) allowing both tension and compression
of the load cell to be measured.

Use the following formula for the ICA1H and 2H to calculate the value of Ry in kQ.

R _ 148
oIS (Vopps — 0.1)

The gain will also need to be changed to account for smaller changes in output resulting from a given input change.
This means that the total mV/V will change:

For the ICA1H:
10V

bipolar output change

required mV/V = X load cell mV/V

For the ICA2H:
5V

bipolar output change

required mV/V = X load cell mV/V

The ICA range of strain gauge amplifiers are supplied un-calibrated but optimised for a sensitivity of 2.5 mV/V. To
accommodate other sensitivities the gain resistor 'Ry’ shown in the connection diagrams above can be changed
according to the following formulae.

N.B. a high quality component e.g. 1 % 10-15 ppm/°C metal film resistor should be used for optimum performance. It
may be necessary to use a value from the less common E96 series to optimise the trim range.

Cain = ( Gain constant ) R _ <Resistor constant)
am = required mV [V gain = (Gain — 1)

Where:

Model Output range Gain constant Resistor constant
ICA1H 0.1to10.1V 372 40000

ICA2H 0.1to51V 186 40000

ICA3H +10V 372 40000

ICA4H 4 to 20 mA 160 63200

ICA6H +10V 372 40000

The ICA4H has two surface mount gain resistors. These do not need to be removed if the gain is to be increased (a
lower mV/V input level). However, they need to be taken into account and an extra calculation stage is required:

Gain resistors

1
k= ((1/Rgam) — 0.001)Q
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If the gain is to be decreased for a higher mV/V input then the two surface mount resistors must be removed. It is then
possible to use just the top pair of formulas as with the other models.

Example 1: ICA1H, no offset, 0.5 mV/V required sensitivity.

Gain constant ) _ (372

Gain = >z
ain 05

_— =744
required mV /V )

Resistor constant) _ ( 40000

Ryain = =53.8Q
gain ( (Gain — 1) 744 — 1)

(Use preferred value 53.6R — E96 series)
Example 2: ICA2H, no offset, 5 mV/V required sensitivity.

Gain constant 186
)= () =372

Gain =
ain z

required mV /V

R _ (Resistor constant) _ ( 40000 ) 1105 Q
gain = (Gain — 1) ~\372-1) "
(Use preferred value 1k1)

Example 3: ICA3H, no offset, £2.5 mV/V required sensitivity at £5 V output.

) Gain constant Required output 372\ /5
Gain = (-2 constant  Rea )= (22)(2) = 7as
required mV /V Maximum output 2.5/\10

R _ (Resistor constant) _ ( 40000 ) _c45q
gain = (Gain — 1) “\745-1)
(Use preferred value 549R — E96 series)

Example 4, ICA2H, 2.5 V offset, £2.5 mV/V required sensitivity at 0.1 V and 5.1 V output.

R . 148 18 148 o
fFS T (Vppps —01)  25-01 24

(Use preferred value 61.9k — E96 series)

5V 5
ired mV/V = X load cell mV/V = —x 2.5
required mv/ bipolar output change oad cell mv/ 2.5
=5mV/V

Gai _( Gain constant ) _ (186) — 372

am = requiredmv/v) \'5 /) 77

R _ (Resistor Constant) _ ( 40000 ) 1105

gain = (Gain — 1) ~\372-1) "

(Use preferred value 1k1)
Example 5, ICA4H, 2.0 mV/V required sensitivity

Gain constant 160
)= (%) =90

Gain = (-2 DT
an required mV [V

Resistor constant) _ (63200

R . = =800 0
gatn ( (Gain — 1) 80 — 1)

1 1
"= <(1/Rgain) - 0.001> - ((1/800) _ 0_001> = 4000 Q
(Use preferred value 3k9 or 4k01 (E96))
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The ICASS & ICAS5A (2-wire 4 - 20 mA) In-Cell strain gauge amplifiers are supplied un-calibrated but optimized for a
sensitivity of 2.5 mV/V. To accommodate other sensitivities the gain resistor 'Rg,in" as shown in Figure 2.10, can be
changed according to the following formulas. Load cells with less than 1 mV/V sensitivity are not recommended due to
the low excitation voltage presented to the load cell by a 2-wire device (see table below).

N.B. a high quality, <=25 ppm/°C 1 % metal film resistor should be used for optimum performance. It may be
necessary to use an E96 value to optimise the trim range.

Table 3.6 ICA5S & ICA5A (4-20mA) Gain Resistor Formula
R - [ 613.6 jx((mzoooo)j_lo
* \UmV 1V xVexc 20000 k ohms

Where mV /V is the sensitivity of the load cell (in mV/V), Ve is the excitation voltage (in volts) and Z is the load cell
impedance (in ohms).

e.g. For a 2.5 mV/V 1000 ohm load cell: R2 = 222.17 k ohms — use 220 k (nearest E24 preferred value) or 223k (nearest
E192 preferred value)

The following table gives calculated values of V. for various standard load cell impedances:

Load Cell Impedance Excitation voltage (Vey)
350 0.55
700 0.90
1000 1.11
1400 1.32
2000 1.54
5000 1.99

Use the following formulas to calculate the excitation voltage for cell impedances not given in the table:

R = ! ohms
“ (/Rcell) +4.762 x10exp— 6

2.5x Rx
= ==""" | volts
Rx +1240

exc

e.g. for a 500 ohm load cell:

Rexc = 498.8 ohms
Excitation voltage, Ve = 0.717 V

The value of R.¢s can be changed to offset the zero point if it is outside the normal trimming range (+2% FS).
Its value will also depend on the impedance of the load cell. The factory-fitted value, 180k is optimised for a 1000 ohm
cell.
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The following table gives the value of R1 for various load cell impedances and £2% FS and 4% FS trim:

Load Cell Impedance 2% FS | *4% FS
350 Ohms 30k n/a
700 Ohms 100k 27k
1000 Ohms 180k 60k
5000 Ohms 1M 430k

Mantracourt Electronics Limited — ICA User Manual
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The ICA amplifiers can be calibrated with the transducer connected provided that two calibration points can be

implemented e.g. by applying known weights or forces. If this is not possible, a stable mV source or load cell simulator
can be used if the precise sensitivity (mV/V) of the transducer is known.

WaltmeterDisplay

= 4

PS5 i
Com Com
+ v e

s Load Call Chassis

Apply the known low calibration conditions (weight, force or mV/V). This may be zero if required, and using

the 'Z' potentiometer (Zero), set the output to the relevant low level depending on the model e.g. 0.1 V for the
ICA1H, 4 mA for the ICA4H etc.

2. Apply the known high calibration conditions (ideally between 75% and full scale) and adjust the 'S’

potentiometer (Span) to set the output to the relevant high level depending on the model e.g. 5.1 V for the
ICA2H at full scale, 20 mA for the ICA4H etc.

3. Re-apply the known low calibration conditions and re-adjust the Zero if required.
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1. No Output
a) Check power supply is present and the correct polarity
b) Check the output connections are correct with no open circuit connections
¢) Check terminations (ensure there are no dry joints)
d) Check the sensor is connected (typically reading 350 ohm across output + & -) with the power off
e) Check the Excitation voltage is at 5 V dc for the ICA1-4H & ICA6H (see Table 3.6 for ICAS5S & ICA5A)
f) Check the load is connected and is not open or short circuited
g) Check Span and Gain calibration

2. Low Output
This is when an output is present but not of sufficient magnitude to meet the required value. Remember to allow for
Tare Weight and ensure it is measured and allowed for in the output from the ICA.

a) Check power supply is within specified limits (i.e. is not low)

b) Check the sensor is connected (typically reading 350 ohm across output + & -) with the power off

¢) Check the Excitation voltage is at 5 V dc for the ICA1-4H & ICA6H (see Table 3.6 for ICA5S & ICAS5A)

d) Check the calibration

e) Check the Zero (offset) is correct for the sensor, this too is a common reason for low outputs

3. High Output
This is when an output is present but higher (in span or zero) than expected.
High output is not normally a problem. It is most likely to be incorrect connections and as such the output would be
high and fixed
a) Check the sensor is connected (typically reading 350 ohm across output + & -) with the power off
b) Check the Excitation voltage is at 5 V dc for the ICA1-4H and 6H (see Table 3.6 for ICA5S & ICA5A)
c¢) Check the Zero (offset)
d) Check the calibration

4. Unstable Output
This is when the output is unstable or varies. The cause could be (a) poor installation or (b) a noisy environment.
Poor Installation -This is when an output is present but higher or lower (in span or zero) than expected:
a) Check the installation for problems and repair where necessary
b) Poor termination
c) High resistance on cable leads
d) Low insulation impedance
e) Proximity to High Voltage Equipment — Transformers, Contactors, Motors etc.
Noisy Environment -
a) Check if the source can be found and remove noise
b) Check the cable shielding and ensure it is correctly installed and terminated

5. Calibration
This section assumes that the unit is providing an output that is not stuck at top or bottom of the scale.
(See paragraphs 1-3 if this is the case)
a) Ensure you are connected to the correct sensor and not to another adjacent unit.
b) Ensure you have the correct calibration data from the sensor manufacturer. This must include a certified table
with offset, zero and linearity.
¢) Ensure you have the calibration set-up correctly installed i.e. mV source and output as required.
d) Ensure the temperature and other environmental parameters are within specification and where necessary
taken into account when calibrating should such parameters have an effect on the calibration.
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6. Fine Span (Gain) and Zero (Offset) Adjustment Problems
a) If the adjustment cannot reach the maximum output desired then, check the tare is not too high.
b) If the potentiometer does not alter the output the unit must be repaired — remove from service.
c) Itis always wise to check a known good ICA against the problem installation before rejecting the suspect ICA.
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A worn out component, excessive use in harsh environments, an overly zealous operator; regrettably some
circumstances necessitate repair.

At Mantracourt Electronics Ltd we can't guarantee that a product will never require repairing. We can, however,
promise a repair service of exceptional quality, one which is governed by a rigorous procedure.

Detailed below is our pledge to you: a defined set of ground rules and procedures to which we will adhere. All we ask
in return is that you assist us with our procedure, such that we can maintain our promise to you. Please note that
warranty repairs may not be available on overdue accounts, and that a strict interpretation of our conditions of trading
invalidates warranty claims where late payment has occurred.

Please refer to the RMA Form — (Return Material Authorization), contact your distributor for a copy.

In the unlikely event you have problems with the ICA module we would advise that you take the following
precautions:-

e The unitis installed as instructed

e Recommended spares are kept in stock. We can assist

o Sufficient expertise available for first line maintenance

e Routine maintenance checks are performed — annually is recommended

e The necessary documentation for the product is available to the maintenance personnel

We recommend you keep on file — as a minimum

e This Manual

e The calibration figures for the attached sensors

e A record of the 'normal’ output — if applicable

e A calibration record of the ICA

e A contact phone number from the supplier for assistance

Mantracourt Electronics Limited — ICA User Manual 18



AWG

American Wire Gauge

Background Noise

The total noise floor from all sources of interference in a measurement system,
independent of the presence of a data signal. (See Noise)

Bipolar The ability of a signal conditioner to display both positive and negative readings

Bridge Resistance The resistance measured across the excitation terminals of a Strain Gauge.

Calibration Adjustment of an instrument or compiling a deviation chart so that its reading
can be correlated to the actual value being measured

CMR The ability of an instrument to eliminate the effect of AC or DC noise between

(Common-Mode signal and ground. Normally expressed in dB at DC to 60 Hz. One type of CMR is

Rejection) specified between SIG LO and PWR GND. In differential meters, a second type of

CMR is specified between SIG LO and ANA GND (METER GND)

Common Mode
Rejection Ratio

The ability of an instrument to reject interference from a common voltage at its
input terminals with relation to ground. Usually expressed in dB (decibels).

Drift

Change of a reading/set point value over periods due to several factors including
change in ambient temperature, time and line voltage

Excitation

The external application of electrical voltage current applied to a transducer for
normal operation

Fine Adjustment

Zero and Span calibration have a Fine Adjustment to give accuracy to the
calibration. These are potentiometers S and Z for Span and Zero respectively

Full Bridge

A Wheatstone Bridge configuration utilizing four active elements or Strain
Gauges

Full Range Output

The algebraic difference between the minimum output and maximum output.

Gain

Gain is otherwise identified as SPAN. It relates to the proportional output to the
sensor input. Calibration of the ICA is determined by setting the Gain (Span) and
Offset (Zero). The amount of amplification used in an electrical circuit

Ground The electrical neutral line having the same potential as the surrounding ground

Linearity The closeness of a calibration curve to a specified straight line. Linearity is
expressed as the maximum deviation of any calibration point on a specified
straight line during any one calibration cycle

Load The electrical demand of a process expressed as power (watts), current (amps) or

resistance (ohms)

Load Impedance

The impedance presented to the output terminals of a transducer by the
associated external circuitry

Load Cell The load cell is one of a series of STRAIN GAUGE sensors that the ICA input is
designed to accept. (Torque Sensor, Pressure & temperature transducers)

Millivolt One thousandth of a volt, 10 volts symbol mV

Noise An unwanted electrical interference on the signal wires

Null A condition, such as balance, which results in a minimum absolute value of
output

Offset Offset is otherwise identified as ZERO. Calibration of the ICA is determined by

setting the Offset (Zero) and Gain (Span)

Potentiometer

Two potentiometers (variable resistors) are used for fine calibration

Pressure
Transducer

The Pressure Transducer is one of a series of Strain Gauge sensors that the ICA
input is designed to accept. (Torque Sensor, Load Cell and Temperature
Transducers)

Proportional

The Voltage or Current outputs are calibrated to be directly proportional to the

Outputs input from the sensor. The output is, within the sensor limits, taken as linear and
no linearity compensation is required within the ICA
Resolution The input corresponding to a one-unit change in the least significant digit of the

data acquisition/display equipment (Good resolution is not necessarily equal to
good accuracy.)
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Sensing Element

That part of the Transducer, which reacts directly in response to the input

Sensitivity

This is the relationship between the change in Strain Gauge input to the level or
magnitude of the output

Signal Conditioner

A circuit module that offsets, attenuates, amplifies, linearizes and/or filters the

signal. The ICA is essentially a Signal Conditioner —-more specifically known as a
Strain Gauge Amplifier - in that it CONDITIONS (alters) the input signal from a

load cell to an electrical output

Single Card The ICA has only the one Printed Circuit Board assembly on which all the

Assembly components are mounted. The assembly is then mounted inside an
environmentally rugged enclosure

Span Span is otherwise identified as GAIN. It relates to the proportional output to the

sensor input. Calibration of the ICA is determined by setting the Span (Gain) and
Zero (Offset).

Span Adjustment

The ability to adjust the gain of a process or strain meter so that a specified
display span in engineering units corresponds to a specified signal span.

Stability

The quality of an instrument or sensor to maintain a consistent output when a
constant input is applied

Strain Gauge

The Strain Gauge is a resistance bridge device where the bridge value alters
linearly and proportionally to the force exerted on it — be it pressure, torque or
load. The ICA is designed to convert this change in the resistance of the Strain
Gauge to a proportional electrical signal

Strain Gauge
Amplifier

The ICA is essentially a type of Signal Conditioner that it conditions (alters) the
input signal from a strain gauge to an electrical output

Torque Transducer

The Torque Transducer is one of a series of Strain Gauge sensors that the ICA
input is designed to accept

Wheatstone Bridge

A network of four resistance’s, an emf source, and a galvanometer connected
such that when the four resistance’s are matched, the galvanometer will show a
zero deflection or "null" reading

Zero

Zero is otherwise identified as OFFSET. It relates to the proportional output to
the sensor input. Calibration of the ICA is determined by setting the Span (Gain)
and Zero (Offset)

Zero Adjustment

The ability to adjust the display of a process or strain meter so that zero on the
display corresponds to a non-zero signal

Zero Offset

The difference between true Zero and an indication given by a measuring
instrument. See Zero Suppression

Zero Suppression

The Span is Offset from Zero (Zero Suppressed) such that neither limit of the
Span will be Zero. For example, an instrument which measures a load of a 100 kg
Span from 400 kg to 500 kg is said to have 400 kg Zero Suppression

Units

AC Alternating Current
DC Direct Current

Hz hertz (Frequency)
kHz kilohertz (Frequency)
mA milliamps

mm millimetres

SC Signal Conditioner
ICA In-Cell Strain Gauge Amplifier
\ volts

mV millivolt
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Electrical and Environmental

Parameter Minimum Typical Maximum Units Notes
Supply voltage Range 13 24 28 volts
Operating Current - 8 - mA Note 1
Operating Temperature Range -40 - 85 °C
Storage Temperature Range -40 - 85 °C
Reverse polarity Protection -30 - - volts

Note 1: Not including excitation current.
e.g. when connected to a 350 ohm load cell, excitation current = 5/350 = 14 mA
Total current = 22mA

Measurement
Parameter Minimum Typical Maximum Units Notes
Bridge Excitation 4.90 5 5.10 volts
Bridge Impedance 350 1000 5000 ohms
Bridge Sensitivity 0.5 25 >50 mV/V Note 1
Output load 5000 - - ohms
Bandwidth DC - 1000 Hz
'Zero' adjustment - 12 - %FR
‘Span’ adjustment - +8 - %FR
Linearity - 0.02 - %FR
Temperature stability
'Zero' Temperature Stability - 0.0004 0.0015 +%FR/°C At 2.5 mv/V
‘Span’ Temperature Stability - 0.002 0.0051 +%FR/°C At 2.5 mv/V

FR=Full Range (10 V)
Note 1: Set by calibration resistor

Note: The voltage between either of the power supply connections and the load cell shield should not exceed 50 V.
Any leakage will be greater than 10 M ohms.

(0,7.8)

(-4.57,7.24)

(-6.35,5.72) (7.14,4.90)

SPAN

ZERO

(-o.egiir; TEEJJ.s) ) (8.25,1.90)
? Q (8.40,-0.30)
i ZERO ADJ
Datum (0,0) (5.41,-0.94 +/-0.5)
(-4.47 -7.37) Oo Vo Q447,737
(-2.59,-8.25) (2.59,-8.25)

Dimensions in mm
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Electrical and Environmental

Parameter Minimum Typical Maximum Units Notes
Supply voltage Range 8.5 12 28 volts
Operating Current - 8 - mA Note 1
Operating Temperature Range -40 - 85 °C
Storage Temperature Range -40 - 85 °C
Reverse polarity Protection -30 - - volts

Note 1: Not including excitation current.
e.g. when connected to a 350 ohm load cell, excitation current = 5/350 = 14 mA
Total current = 22 mA

Measurement
Parameter Minimum Typical Maximum Units Notes
Bridge Excitation 4.90 5 5.10 volts
Bridge Impedance 350 1000 5000 ohms
Bridge Sensitivity 0.5 25 >50 mV/V Note 1
Output load 5000 - - ohms
Bandwidth DC - 1000 Hz
'Zero' adjustment - 12 - %FR
‘Span’ adjustment - +8 - %FR
Linearity - 0.02 - %FR
Temperature stability
'Zero' Temperature Stability - 0.0004 0.0015 +%FR/°C At 2.5 mv/V
‘Span’ Temperature Stability - 0.002 0.0051 +%FR/°C At 2.5 mv/V

FR=Full Range (5 V)
Note 1: Set by calibration resistor

Note: The voltage between either of the power supply connections and the load cell shield should not exceed 50 V.
Any leakage will be greater than 10 M ohms.

(0,7.8)

(-4.57,7.24)

(-6.35,5.72) (7.14,4.90)

SPAN

ZERO

(-o.egzir; ilf:-)t\)]ﬁ) 7)) (8.25,1.90)
? Q (8.40,-0.30)
| ZERO ADJ
Datum (0,0) (5.41,-0.94 +/-0.5)
(-4.47 -7.37) Oo o Q 447.737)
(-2.59,-8.25) (2.59,-8.25)

Dimensions in mm

Mantracourt Electronics Limited — ICA User Manual



Electrical and Environmental

Parameter Minimum Typical Maximum Units Notes
Supply voltage Range $13 14 £15 volts
Operating Current - 8 - mA Note 1
Operating Temperature Range -40 - 85 °C
Storage Temperature Range -40 - 85 °C
Reverse polarity Protection -30 - - volts

Note 1: Not including excitation current.
e.g. when connected to a 350 ohm load cell, excitation current = 5/350 = 14 mA
Total current = 22 mA

Measurement
Parameter Minimum Typical Maximum Units Notes
Bridge Excitation 4.90 5 5.10 volts
Bridge Impedance 350 1000 5000 ohms
Bridge Sensitivity 0.5 25 >50 mV/V Note 1
Output load 5000 - - ohms
Bandwidth DC - 1000 Hz
'Zero' adjustment - 12 - %FR
‘Span’ adjustment - +8 - %FR
Linearity - 0.02 - %FR
Temperature stability
'Zero' Temperature Stability - 0.0004 0.0015 +%FR/°C At 2.5 mv/V
‘Span’ Temperature Stability - 0.002 0.0051 +%FR/°C At 2.5 mv/V

FR=Full Range (10 V)
Note 1: Set by calibration resistor

Note: The voltage between either of the power supply connections and the load cell shield should not exceed 50 V.
Any leakage will be greater than 10 M ohms.

(0,7.8)

(-4.57,7.24)

(-6.35,5.72) (7.14,4.90)

SPAN

ZERO

(-o.egzir; ilf:-)t\)]ﬁ) 7)) (8.25,1.90)
? Q (8.40,-0.30)
| ZERO ADJ
Datum (0,0) (5.41,-0.94 +/-0.5)
(-4.47 -7.37) Oo o Q 447.737)
(-2.59,-8.25) (2.59,-8.25)

Dimensions in mm
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Electrical and Environmental

Parameter Minimum Typical Maximum Units Notes
Supply voltage Range 13 24 28 volts
Operating Current - 8 - mA Note 1
Operating Temperature Range -40 - 85 °C
Storage Temperature Range -40 - 85 °C
Reverse polarity Protection -30 - - volts

Note 1: Not including excitation current and output current.
e.g. when connected to a 350 ohm load cell:-
Total current = Operating current (8 mA) + Excitation current (5/350 = 14 mA) + Output current (20 mA
FS) = 42 mA FS (typical).

Measurement
Parameter Minimum Typical Maximum Units Notes
Bridge Excitation 4.90 5 5.10 volts
Bridge Impedance 350 1000 5000 ohms
Bridge Sensitivity 0.5 2.5 150 mV/V Note 1
Output load - - 900 ohms Note 2
Bandwidth DC - 1000 Hz
'Zero' adjustment - 12 - %FR
‘Span’ adjustment - +8 - %FR
Linearity - 0.02 - %FR
Temperature stability
'Zero' Temperature Stability - 0.0004 0.0015 +/-%FR/°C At 2.5 mV/V
‘Span’ Temperature Stability - 0.002 0.0051 +/-%FR/°C At 2.5 mV/V

FR=Full Range (16 mA)

Note 1: Set by calibration resistor
Note 2: 24 V minimum supply/sink mode — includes loop wiring resistance

Note: The voltage between either of the power supply connections and the load cell shield should not exceed 50 V.
Any leakage will be greater than 10 M ohms.

(-3.56,7.77)
(-5.55,6.53)

(7.05,5.10)

SPAN ADJ Q) 8.65.0.86)
(-3.43,-1.37 +/-0.5) .@ o (8.50,-1.35)
ZERO ADJ
®- (2.90,-3.80 +/-0.5)

(5.97,-6.09)
(4.51,-7.37)
(2.63,-8.25)

(-6.22,-6.09)

(-4.43,-7.37) o o o

(-2.55,-8.25)

Dimensions in mm
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Electrical and Environmental

Parameter Minimum Typical Maximum Units Notes
Supply voltage Range 7.5 24 28 volts
Operating Temperature Range -40 - 85 °C
Storage Temperature Range -40 - 85 °C
Reverse polarity Protection -30 - - volts
Measurement

Parameter Minimum Typical Maximum Units Notes
Bridge Excitation 1.05 1.11 1.16 volts Note 1
Bridge Impedance 350 1000 5000 ohms
Bridge Sensitivity 0.5 2.5 55 mV/V Note 2
Output load - - 800 ohms Note 3
Bandwidth DC - 1000 Hz
'Zero' adjustment - 12 - %FR Note 4
‘Span’ adjustment - +8 - %FR
Linearity - 0.02 - %FR

Temperature stability

'Zero' Temperature Stability - 0.001 0.005 +/-%FR/°C At 2.5 mV/V
‘Span’ Temperature Stability - 0.007 0.014 +/-%FR/°C At 2.5 mV/V

FR=Full Range (16 mA)

Note 1: 1000 ohm load cell — Typically 0.55 V for 350 ohm cell

Note 2: Set by calibration resistor. Load cells with less than 1 mV/V sensitivity are not recommended - drift and noise
performance will suffer.

Note 3: 24 V supply minimum — includes loop wiring resistance

Note 4: 1000 ohms load cell — change Ry to suit other load cell impedances.

Note: Recommended bridge impedance is 1,000 ohms

Note: The voltage between either of the power supply connections and the load cell shield should not exceed 50 V.
Any leakage will be greater than 10 M ohms.

(-0.25,7.61)

(-6.47,5.58)

O

(7.00,5.20)

Datum (0,0)

|

SPAN ADJ
X

(-6.07,-0.58 +/-0.5) ZERO

ZERO ADJ
(4.47,-4.39 +/-0.5)

@
o)

Dimensions in mm

(-6.72,-4.45)
(-4.82,-4.45)
(-2.15,-8.51)

(3.18,-8.26)

25 Mantracourt Electronics Limited — ICA User Manual



Electrical and Environmental

Parameter Minimum Typical Maximum Units Notes
Supply voltage Range 9.0 24 30 volts
Operating Temperature Range -40 - 85 °C
Storage Temperature Range -40 - 85 °C
Reverse polarity Protection -30 - - volts
Measurement

Parameter Minimum Typical Maximum Units Notes
Bridge Excitation 1.05 1.11 1.16 volts Note 1
Bridge Impedance 350 1000 5000 ohms
Bridge Sensitivity 0.5 2.5 55 mV/V Note 2
Output load - - 700 ohms Note 3
Bandwidth DC - 1000 Hz
'Zero' adjustment - 12 - %FR Note 4
‘Span’ adjustment - +8 - %FR
Linearity - 0.02 - %FR

Temperature stability

'Zero' Temperature Stability - 0.001 0.005 +/-%FR/°C At 2.5 mv/V
‘Span’ Temperature Stability - 0.007 0.014 +/-%FR/°C At 2.5 mV/V

FR=Full Range (16 mA)

Note 1: 1000 ohm load cell — Typically 0.53 V for 350 ohm cell

Note 2: Set by calibration resistor

Note 3: 24 V supply minimum — includes loop wiring resistance

Note 4: 1000 ohms load cell — change Ry to suit other load cell impedances (see Chapter 3)

Note: Recommended bridge impedance is 1,000 ohms

Note: The voltage between either of the power supply connections and the load cell shield should not exceed 50 V.
Any leakage will be greater than 10 M ohms.

(-0.25,7.61)

(-6.47,5.58)

O

(7.00,5.20)

Datum (0,0)

|

SPAN ADJ
B

(-6.07,-0.58 +/-0.5) ZERO

ZERO ADJ

(-6.72,-4.45) - (4.47,-4.39 +/-0.5)
(-4.82,-4.45)
(-2.15,-8.51) Q" (3.18-8.26)

Dimensions in mm
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Electrical and Environmental

Parameter Minimum Typical Maximum Units Notes
Supply voltage Range +14 +15 +27 volts Note 1
Operating Current - 8 - mA Note 2
Operating Temperature Range -40 - 85 °C
Storage Temperature Range -40 - 85 °C
Reverse polarity Protection -30 - - volts

Note 1: Ideally this should be limited to +15 V to +18 V for 350 ohm load cells to minimise the on-board
temperature rise thereby reducing any warm-up time.
Note 2: Not including excitation current.

e.g. when connected to a 350 ohm load cell, excitation current = 5/350 = 14 mA

Total current = 22 mA

Measurement

Parameter Minimum Typical Maximum Units Notes
Bridge Excitation 4.90 5 5.10 volts
Bridge Impedance 350 1000 5000 ohms
Bridge Sensitivity 0.5 2.5 150 mV/V Note 1
Output load 5000 - - ohms
Bandwidth DC - 1000 Hz
'Zero' adjustment - 12 - %FR
‘Span’ adjustment - +8 - %FR
Linearity - 0.02 - %FR

Temperature stability
'Zero' Temperature Stability - 0.0004 0.0015 +%FR/°C At 2.5 mv/V
‘Span’ Temperature Stability - 0.002 0.0051 +%FR/°C At 2.5 mV/V
FR=Full Range (10 V)
Note 1: Set by calibration resistor
(0,7.8)
/{4.58,7.24 - situated on bottom PCB)
(-4.57,7.24) <'° /{6.38,5.71 - situated on bottom PCB)
(-6.35,5.72) ™

N (7.14,4.90)
ZERO

SPAN

SPANADJ 8.25,1.90
(-0.66,1.45 +/-0.5) @ (6.25.1.90)
3?{ Q (8.40,-0.30)
| ZERO ADJ
Datum (0,0) (5.41,-0.94 +/-0.5)

(-4.47,-7.37) oo o o (4.47,-7.37)
(-2.59,-8.25) (2.59,-8.25)

Dimensions in mm

27 Mantracourt Electronics Limited — ICA User Manual



i

HH%

\w)
3
1))

)
b-1
wv
(]
m@ﬂu

1111
Q
H@HUM
i

L\En dnEéi:tnvEZOI‘tBS/EH
EMC directive 2014/30/EU
RoHS directive 20:EI./65/£U

oo
ik
(0}

i

m

=
w

m
|2
o o
51

pd
1)

wn
] {
[

J

H

-
jant
5

M3 rﬁrac:@uri

—Mantracourt Eléctro ;1td —Tel:—+44(0) 1395 232020
fThe Drive; Famngdo —Fax: +44(0) 1395233190

— Exeter, Devon EX52JB —info@mantracourt.com
- UmtectKrngdom —— mantFacourt com —

@Hg
[ v




29 Mantracourt Electronics Limited — ICA User Manual



Mantracourt Electronics Limited — ICA User Manual

30



Document Title: ICA User Manual
Applies To: ICA Product Range
Part Number: 517-936

Issue Number: 01.00

Dated: 19" January 2018

In the interests of continued product development, Mantracourt Electronics Limited
reserves the right to alter product specifications without prior notice.

NN LA
2 N
Designed, manufactured
and supported in the UK

www.mantracourt.com

©\:2008

)
9
Q

Q,
KERTIFG

31 Mantracourt Electronics Limited — ICA User Manual



