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FEATURES

OPEN LOOP CURRENT SENSORS

* Measures ac and dc currents
=+ No dc insertion loss
* Provides electrical isolation
* Low operating power

s | ow cost

CLOSED LOOP CURRENT SENSORS

* Fast response
* Excellent linearity
* Wide bandwidth

* | ow temperature drift

AC CURRENT SENSORS WITH 4-20 mA OUTPUT

* Split core for easy installation
* Loop powered
* Simple two wire connection
* 4.20 mA dc output

* Choice of ranges

FW BEL
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1. PRODUCT INDEX

OPEN LOOP CURRENT SENSORS

Rated Full Scale Linearity Frequency Aperture
Model Current (£A) Qutput (+V} +% Full Scale Range Inches (mm) Mounting Page
NA-25 25 .0225 1o .0625 1 decto 1 kHz 0.2 (5.1) PCB a
NAP-25 25 0225 to .0625 1 dcto 1 kHz PCB connections PCB 9
BB-25 25 1 1 dc to 60 kHz 04 (10.2) PCB 11
BB-100 100 5 1 dc to 60 kHz 04 (10.2) PCB ikl
BB-150 150 6 06 de to 60 kHz 0.8 (20.3) Panel 13
BB-300 300 6 07 dc to 10 kHz 0.8 (20.3) Panel 13
BB-600 600 6 1.25 dc to 10 kHz 0.8 (20.3) Panel 13
BBP-150F 150 6 0.6 dc to 60 kHz 0.8 (20.3) Panel/Flat 15
BBP-300F 300 6 0.7 de to 10 kHz 0.8 (20.3) Panel/Flat 15
BBP-600F 600 6 1.25 de to 10 kHz 0.8 (20.3) Panel/Flat 15
BBP-150H 150 8 0.6 dc to 60 kHz 0.8 (20.3) Panel/Horizental 16
BBP-300H 300 6 0.7 de to 10 kHz 0.8 (20.3) Panel/Horizontal 16
BBP-600H 600 6 1.25 de to 10 kMHz 0.8 (20.3) Panel/Horizontal 16
|HA-25 25 1 1 dc to 50 kHz 0.38 (9.6) PCB/Panel 17
[HA-100 100 5 1 dc to 50 kHz 0.38 (9.6) PCB/Panel 17
IHA-150 150 5 1 dc to 50 kHz 0.84 (21.3} PCB/Panel 19
PI 350 0.175-0.385 1.5 dcto 1 kHz 0.8 (20.3) FCB 21
PI-600 600 0.150-0.330 2 dcto 1 kHz 0.8 (20.3) PCB 21
|1A-0100 100 10 0.5 dc only 1.67 (42.4) Panel 23
|1A-0250 250 10 0.5 dc only 1.67 (42.4) Panel 23
|A-0500 500 10 0.5 dc only 1.67 (42.4) Panel 23
IA-1000 1000 10 05 de only 1.67 (42.4) Panel 23
1A-2000 2000 10 0.5 dc only 1.67 (42.4) Panel 23
|A-3000 3000 10 0.6 dc only 1.67 (42.4) Panel 23
IF-0100 100 10 0.5 deto 1 kHz 1.67 (42.4) Panel 25
IF-0250 250 10 0.5 dcto 1 kHz 1.67 (42.4) Panel 25
|IF-0500 500 10 0.5 dcto 1 kHz 1.67 (42.4) Panel 25
IF-1000 1000 10 0.5 dcto 1 kHz 1.67 (42.4) Panel 25
IF-2000 2000 10 0.5 dc to 1 kHz 1.67 (42.4) Panel 25
IF-3000 3000 10 06 dcio 1 kHz 1.87 (42.4) Panel 25

CLOSED LOOP CURRENT SENSORS

Nominal Qutput Linearity Frequency Aperture
Model current (|N) mAat Iy (%} Range Inches (mm) Mounting Page
CL-25 25* 25 0.2 de to 150 kHz PCB connections PCB 29
CL-50 50 50 0.15 dc to 200 kHz 027605 (7+12.7) PCB 31
CL-100 100 100 0.1 dec to 150 kHz 0.394 (10 PCB 33
CL-200 200 100 0.1 dc to 150 kHz 0.787 (20) Panel 35
CL-300 300 150 0.1 dc to 150 kHz 0.787 (20) Panel 37
CL-500 500 100 0.1 dc to 150 kHz 0.984 (25) Panel 39
CL-1000 1000 200 0.1 de to 100 kHz 1.575 (40} Panel 41

AC CURRENT SENSORS WITH 4-20 mA OUTPUT

Model Current Qutput Linearity Frequency Aperture Mounting Page
Range mA % Range Inches (mm}

PC-50 50 4-20 0.1 20 to 100 Hz 0.73 (18.5) Panel 45

PC-200 200 4-20 0.1 20 to 100 Hz 0.73 (18.5) Panel 45

PCS-50 50 4-20 0.3 20 to 100 Hz 0.85 (21.86) Panel 45

PCS-200 200 4-20 0.3 20 to 100 Hz 0.85 (21.8) Panel 45

* CL-25 offers a choice of 5 current ranges: 5,6,8,12, or 25 Arms

Due to continuous process improvement, specifications are subject to change without notice.
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2. GENERAL INFORMATION

2.1 Hall Generator

A Tall generator is a four terminal solid state device
that produces an output voltage (Vy) proportional to the
product of the input current (I}, the magnetic flux den-
sity {B) and the sine of the angle between B and the
plane of the Hall generator. A reversal of the direction
of either the magnetic field or the control current will
result in a polarity change of Vi; By holding the control
current constant, the Hall voltage will be proportional to
the magnetic field. The Hall generator can be used as a
multiplier by varying both the control current and the
magnetic field.

EW. Bell manufactures a wide range of Hall generators.
A complete catalog is available npon request.

Hall Generator

Schernatic Representation of o Hall Generator

2.2 Open Loop Current Sensor

An open loop current sensor consists of a Hall generator
mounted in an air gap of a magnetic core. The current
carrying conductor placed through the aperture of the
sensor produces a magnetic field that is proportionate to
the current. The field is concentrated by the core and
measured by the Hall generator. Most open loop sensors
contain circuitry to provide temperature compensation
and a calibrated high level voltage output.

Open loop current sensors measure de and ac currents
and provide electrical isolation between the circuit
being measured and the output of the sensor. Typically,
open loop sensors cost less than closed loop sensors.
They are preferred in battery powered circuits due to

their low operating power requirements.
OPEN LOOP CURRENT SENSOR

:CURRENT CARRYING CONDUCTOR

HALL ‘
/ GENERATOR |

E{>—Lc VOLTAGE OUTPUT
\

AMPLIFIER ‘

\— MAGNETIC CORE |

2.3 Closed Loop Current Sensor

A closed loop current sensor consists of a Hall generator
mounted in an air gap of a magnetic core, a coil wound
around the core and a current amplifier. The current carry-
ing conductor placed through the aperture of the sensor
produces a magnetic field that is proportionate to the cur-
rent. This field is concentrated by the core and sensed by
the Hall generator.

The Hall generator is connected to the input of the current
amplifier, which drives the coil. The current through the
coil produces an opposing field to that provided by the
current through the aperture. Thus the flux in the core is
constantly driven to zero.

The coil connects to the output of the sensor. Therefore
the output is a current proportional to the aperture current
multiplied by the number of turns on the coil. A sensor
with a 1000 turn coil provides an output of 1 mA per
ampere. The current output is converted to a voltage by
connecting a resistor to the output of the sensor and
ground. The output is scaled by selecting the resistor
value.

Closed loop sensors measure de and ac currents and pro-
vide electrical isolation. They offer fast response, high lin-
earity and low temperature drift, The current output of the
closed loop sensor is relatively immune to electrical noise.
They are the sensor of choice when high accuracy is
essential.

CLOSED LOOP CURRENT SEMSOR

‘CURRENT CARRYING COMOUCTOR

P
gx\mww/é%

| cumpent
| suTRLT

MAGNETIC CORE
WITH COIL

h
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3. MOST FREQUENTLY ASKED QUESTIONS

1. What happens when an in-rush current far exceeding the sensor’s rating is applied?

An open loop sensor will not be damaged. There may be a slightly larger offset due to the magnetization of the core. This
additional offset is temporary and will be removed if a current is applied in the opposite direction.

A closed loop sensor may be damaged depending on the duration, duty cycle and amplitude of the over current. Consult
EW. Bell with exact requirements.

2. Why do most sensors require a bipolar plus and minus 15 Vde? Will they operate on = 12 Vde?

F.W. Bell current sensors measure current in both the positive and negative direction. A positive current flow as defined in
the specification sheet will result in a positive output and a negative current will result in a negative output. With the excep-
tion of zero offset, the sensor will have zero output at zero current. This allows the sensor to provide the most accurate rep-
resentation of dc, ac and ac superimposed on top of de current wave forms.

Most EW. Bell sensors will operate on + 12 Vdc. In some cases there may be some additional zero current offset. The mea-
suring range and sense resistor values may be effected on the closed loop sensors.

3. I want to measure currents below 2 amperes. How can I do this when the lowest rated sensor you manufacture is
25 amperes?

By winding turns through the aperture of the sensor, the current is magnetically multiplied by the number of turns. For
example, a sensor with 10 turns through the aperture will see 10 A when 1 A is flowing through the conductor.

Besides greater sensitivity, ampere turns also decreases the effect of zero offset and offset temperature drift proportionately
to the number of turns. For example, at 1 A the Model BB-25 has an output of 40 mV with a typical offset of 5 mV and a
typical offset temperature drift of 0.30 mV/ ° C. Assuming the worst case, over a 10 ° C change the output could vary from
32 mV to 48 mV, a 20% error. With 10 turns, the sensor sees 10A and has an output of 400 mV. Assuming the same condi-
tions as above, the output could vary from 392 mV to 408 mV, a 2% error. The 10 turns results in a reduction in error of 10
times!

4. Why is there a specification for a minimum and maximum sense resistor on a closed loop sensor?

Closed loop current sensors require a resistor to be connected between the output of the sensor and ground to complete the
circuit. This resistor is in series with a compensation coil and one of the drive transistors (depending on the polarity of the
aperture current), which is connected to one leg of the bipolar power supply. Each component exhibits a voltage drop,
which is both current and temperature dependent. As the current being measured increases, more current is required to drive
the coil which nulls the field. This results in a larger voltage drop across the coil and sense resistor. The total of these volt-
age drops can not exceed the supply voltage minus the voltage drop across the collector/emitter leads of the transistor.
Therefore it is the maximum sensed current that determines the maximum value of the sense resistor.

For dc analysis, the voltage drop across the sense resistor, compensation coil and drive transistor must total the supply volt-
age. If less voltage is dropped across the sense resistor, more voltage must be dropped across the drive transistor, since the
coil can be treated as a fixed value resistor. The maximum power dissipation of the drive transistor determines the minimum
value of the sense resistor.

5. What determines the frequency range of an open loop current sensor?

In most applications, it is the eddy current heating of the core that sets the upper limit of the frequency. This limit is speci-
fied as ampere kilohertz, which is the product of the frequency and current.

——
1
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6. Which is better suited for my application, open or closed loop current sensors?

Open loop sensors are preferred in battery powered applications, such as electric cars. They take considerably less power to
operate and above 100 A, they are considerably lighter. They also have a higher ability to withstand sustained overloads
than closed loop sensors. If cost is a major consideration, the open loop sensors should be the first choice.

Closed loop sensors offer fast response and excellent linearity. The closed loop’s current output is Iess susceptible to electri-
cal noise. They are often preferred in high frequency circuits, such as switching power supplies, when quick response and
noise immunity to high di/dt’s and dv/dt’s are critical.

7. Can I use the Hall effect sensor to measure true power (P =V x I x COS 0)?

The Model PI can provide a dc output which is accurately proportional to Real Power. This is possible because of the multi-
plying ability of the Hall generator used in the PL

The drawing below illustrates a typical schematic for a Real Power measurement application. The load current is sensed by

passing the load current carrying conductor through the aperture of the sensor, eliminating the need for a current trans-
former (CT). The Hall generator excitation current (I is derived from a step down potential transformer and resistor (R ;).

The output of the sensor is an instantaneous multiple of the excitation current and aperture current. The output wave form is
an ac ripple on top of a d¢ component. This dc component is proportionate to Real Power.

I LOAD

de QUTPUT

AC Power Megsurement

VSEC Wm = (lc) (Vsec)
‘¢

VSEC = Moximum Anticipated Secondary Voltage

It = Woximum Anticipoted Excitation Current
(Not to Exceed 40 mA)
W R Wottoge Requirement for /1

8. Can I operate multiple sensors from a common power supply?

All E'W, Bell current sensors that operate from a bipolar power supply can have several sensors connected in parallel to the
supply. Connections to the power supply ground and output ground should be made separately. Also, all the sensor output
grounds should be tied to a common ground connection in order to prevent ground loops and possible noise problems.

9, How does the position of the conductor inside the aperture effect the reading?

For best accuracy, keep the conductor in the center of the aperture. The effect of positioning is more noticeable when the
size of the conductor is significantly smaller than the sensor aperture,
10. What precautions should be used when positioning the current sensor?

For best results, keep the sensor away from ferrous metals. Other nearby conductors may have a small effect on the reading.
This is more noticeable if the nearby conductor is carrying a large current relative to the aperture current.
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4. FW. BELL CURRENT SENSOR APPLICATION FORM

Date:
Company:
Address: Mail Stop:
City: State (Province) Zip (Postal Code)
Country:
Name: Title:
Phone; Ext: FAX:
Annual Usage: Production Start Date: Month Year
What is the end product where the sensor will be used:
Specifications
Minimum current to be measured _ A Accuracy + A
Maximum current to be measured A Accuracy + A
Linear Range: From A to A % of reading
Temperature Range above stated accuracy to be maintained: From °C To °C
Frequency range: From To
Slew rate needed: Alus Response time needed (10 to 90% Max. current) : MS
Excitation: Available bipolar voltage + \Y Max. available current: mA
Available unipolar voltage + A
Output preferred mA/A mV/A
Size restrictions: Height inches - mm (circle one) Width Depth
Meuniing: PCB - Panel - Other (circle one) Describe: o
Conductor size: inches - mm (circle one)
Other important details:
Use Other Side Of This Form to Sketch Current Wave Form
T
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FW. BELL CURRENT SENSOR APPLICATION FORM

Please Sketch Current Wave Form Below

_ AMPS PER DIVISION

AMPLITUDE
A

= TIME

SECONDS
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5. OPEN LOOP CURRENT SENSORS

Index

Model

NA-25
NAP-25
BB-25
BB-100
BB-150
BB-300
BB-600
BBP-150F
BBP-300F
BBP-600F
BBP-150H
BBP-300H
BBP-600H
IHA-25
IHA-100
IHA-150
BI

PI1-600
1A-0100
1A-0250
1A-0500
1A-1000
1A-2000
1A-3000
IF-0100
IF-0250
[F-0500
IF-1000
IF-2000
IF-3000

Rated
Current (£A)

25
25
25
100
150
300
600
150
300
600
150
300
600
25
100
150
350
600
100
250
500
1000
2000
3000
100
250
500
1000
2000
3000

Full Scale
Output (V)

0225 to .0625
.0225 to .0625
1

N =IO AIMDO

0.175-0.385
0.150-0.330

C 10

10

10

10

10

10

10

10

10

10

10

10

Linearity
+% Full Scale

Frequency
Range

dcto 1 kHz
dcto 1 kHz
de to 60 kHz
dc to 60 kHz
dc to 80 kHz
dc to 10 kHz
dec to 10 kHz
de to 60 kHz
dc to 10 kHz
dec to 10 kHz
de to 60 kHz
dc to 10 kHz
de to 10 kHz
dc to 50 kHz
dc to 50 kHz
de to 50 kHz
dcto 1 kHz
dc to 1 kHz
de only
dc only
dc only
de only
dc only
dc only
dcto 1 kHz
dc to 1 kHz
de to 1 kHz
dc to 1 kHz
dc to 1 kHz
de to 1 kHz

Due to continuous process improvement, specifications are subject te change without notice.
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Aperture

Inches (mm)

0.42

PCB connections

0.4
0.4
0.8

0.38

(5.1)

(16.2)
(10.2)
(20.3)
(20.3)
(20.3)
(20.3)
(20.3)
(20.3)
(20.3)
(20.3)
(20.3)

(9.6)

(9.6)

0.84 {21.3)

0.8
0.8

(20.3)
(20.3)

1.67 (42.4)
1.67 (42.4)
1.67 (42.4)
1.67 {42.4)
1.67 (42.4)
1.87 (42.4)
1.67 (42.4)
1.67 (42.4)
1.87 (42.4)
1.67 (42.4)
1.67 {42.4)
1.67 (42.4)

6120 Hanging Moss Road * Orlando, Florida 32807 « 407-678-6900 = FAX: 407-677-5765

Mounting

PCB
PCB
PCB
PCB
Panel
Panel
Panel
Panel/Flat
Panel/Flat
Panel/Flat
Panel/Horizontal
Panel/Horizontal
Panel/Horizontal
PCB/Panel
PCB/Panel
PCB/Panel
PCB
PCB
Panel
Panel
Panel
Panel
Panel
Panel
Panel
Panel
Panel
Panel
Panel
Panel




5.1 Open Loop Current Sensor Glossary of Terms

Full Scale (F.S.): The total range over which a current sensor is designed to measure

Full Scale output: The voltage output of the sensor when measuring current at Full Scale

AC Bandwidth: The frequency range over which the sensor is designed to measure

Response time: The time required for the sensor to respond to a step function change in current

Slew rate: A linear rate of change in current that the sensor can accurately measure

Supply voltage: The voltage required to operate the sensor

Sensitivity: The change of output voltage per ampere of measured current

Linearity: Output deviation from a straight line response to the current being measured

Calibration peint: The accuracy of the reading at which the sensor is calibrated

Typical zero current offset: The typical output offset at 25 °C when the sensor is measuring zero current

Maximum zero current offset: The maximum output offset at 25 °C when the sensor is measuring zero current due to the
magnetic remnant of the core

Maximum hysteresis of offset: The maximum output voltage offset when zero current is flowing through the sensor after
measuring current at its Full Scale rating

Minimum [oad resistance: The minimum load that can be placed on the ountput of the sensor without effecting its opera-
tion within specifications

Typical offset drift with temperature: The typical change in offset voltage due to a change in temperature
Maximum offset drift with temperature: The maximum change in offset voltage due to a change in temperature

Excitation change of 1% Max. sensitivity change: The maximum change in sensitivity with a 1% change in the supply
voltage (either plus or minus or both)

Typical sensitivity drift with temperature: The typical change in sensitivity due to a change in temperature
Maximum sensitivity drift with temperature: The maximum change in sensitivity due to a change in temperature

Dieleetric test: AC RMS voltage potential between the conductor through the aperture of the sensor and the output which
the sensor can withstand for a stated time period

Operating temperature: The temperature range over which the sensor is designed to operate within specifications

Storage temperature; The temperature range over which the sensor can be stored without damage

8 6120 Hanging Moss Road » Orlande, Florida 32807 « 407-678-6900 » FAX: 407-677-5765




MODELS NA-25 and NAP-25

Description:
The NA-25 and NAP-25 Hall effect current sensors accurately measure dc and ac currents and provide electrical

isolation between the output of the sensor and the current carrying conductor.

Measuring Circuit Units NA-25 NAP-25
Full Scale (FS) dc or ac peak (1) +A — 25

Full Scale output (2) +mV ~ — 22510625
Excitation Circuit

Nominal excitation current (ig) mA - 7
Maximum excitation current (Ic) mA : 10
Input resistance chms —— 45010 900
Output

Sensitivity (2) mV/A — 09t025
Linearity %FS 1
Maximum zero offset + mV 25
Maximum hysteresis of offset (3} += mV 0.15
Minimum load resistance k ohms 10
Qutput resistance ohms — <3200

Influence on Accuracy

Maximum offset drift with temperature + WV/°C == — 40
Excitation change of +1% Max. sensitivity change  +% — 1 —
Maximum sensitivity drift with temperature +%/°C -.07

Withstand Capabilities

Dielectric test (4) kv 0.5

Output short or open — NO DAMAGE

General Information

Cperating temperature range °C — -40 10 +85

Storage temperature range °C —— -40 10 100

Aperture opening (NA-25 only) inches {mm) 0.20 (5.1) =

Current carrying conductor diameter

{12 AWG-NAP-25 only) inches {mm) 0.84 (21.33)
Weight grams 34 7
Output short or open circuit — NO DAMAGE

Qutput reference Conventional current flowing in direction of dot or arrow

results in a positive difference in V.
Notes:
(1) With a duty cycle less than 30% {conductor limited), linearity to 100 A Full Scale is 1% FS.
(2) Ata nominal control current of 7 mA.
(3) Hysteresis specifications given for a Full Scale aperture current remnant.

{4} The dielectric test consists of 0.5 kVac at 60 Hz for one minute between a bare 0.10 inch diameter conductor
and the output of the sensor.

Due to continuous process improvement, specifications subject to change without notice
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MODEL NA-25/NAP-25
MECHANICAL DIMENSIONS

.200 1.D. {5.1)
95 MM, (4.7)

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

NA-25

NAP-25

Pt 2350 —u=r
{8.35} [
(M 575
500 0.D.
(12z.M (14.80}
bt OOT ON THIS SIDE
........ - N —
® DOT INDICATING rten— + CURRENT FLOW
POLARTTY .'.
920
i ' (23.37)
l_l ARROW INDICATES
POSITVE CURREMT FLOW
PIN iS ’/
018 x.004 TYP,
(0.4 £0.1) —== .2(%0:;)," <
—-l |-—.04o TYP.
{1.0)
i
.:&?muxm
f— 780
(19.81)
RECOMMENDED

P.C.B. HOLE PATTERN

PN | SIGNAL DESCRIPTION DASHED LINE
INDICATES
t +ig + CONTROL CURRENT PART QUTLINE
2 +Vy + DUTPUT VOLTAGE
3 -Ic ~ CONTROL CURRENT
4 v — QUTPUT VOLTACE .
= i o POSIVE
_ (3.28)  oideent
040 TYP i FLow
(1.00)
;\.220 (5.59)
4.070 {1.78)
POLARIZING PIN
RELIEF
Due to continuous process improvement, specifications are subject to change without notice.
e
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MODELS BB-25 and BB-100

Description:

The BB Series Hall effect current sensors accurately measure dc and ac currents and provide electrical isolation
between the output of the sensor and the current carrying conductor.

Measuring Clrcuit

Full Scale (FS) dc or ac peak
Full Scale output

AC Bandwidth (= 1 dB) (1)
Response time (2)

Slew rate

Excitation Clrcuit

Supply voltage

Maximum supply current, positive supply
Maximum supply current, negative supply

Output

Sensitivity

Linearity

Calibration point (3)

Typical zero current offset
Maximum zero current offset
Maximum hysteresis of offset (4)
Minimum load resistance

Influence on Accuracy

Typical offset drift with temperature

Maximum offset drift with temperature

Excitation change of 1% Max. sensitivity change
Typical sensitivity drift with temperature
Maximum sensitivity drift with temperature

Withstand Capabilities
Dielectric test (5)
Output short or open circuit

General Information
Qperating temperature range
Storage temperature range
Aperture opening

Weight

Mounting

Qutput reference

Notes:

Units BB-25 BB-100
+A 25 100
=V 1.0 5.0
kHz dc to 60
Hs <2
Alus >80
+ Vdc 15
mA 6
mA 15 -
mV/A 40 50
+ %F8 1
+ % RDG 1.25
+mV 5
=my 20
+mV 5 20
k ohms — _— 2 —
+ mV/°C 0.30 0.40
= mVv/°C 1.30 1.80
+% - ~ 0.15
+%/°C 0.04
+%/°C 0.065
kv 1.0

NO DAMAGE
°C _ -25 to +85
°C - A0to+95 ——
inches (mm) 0.40 (10.1)
grams 14

Designed to mount directly on PCB via through hole pins
To obtain a positive output on pin marked “Vo”, positive
conventional current must flow into the compenent side
{See mechanical dimensions)

(1) Consult FW. Bell if the product of the aperture current and frequency exceeds 1000 ampere-kilohertz

(2) Response time is effected by the positioning of the conductor in the aperture, the proximity of the return conductor and
ferrous metals. It is best to test the sensor in the actual environment to obtain representative performance.

(3) The sensors are calibrated at 80% of Full Scale.

(4) Hysteresis specifications given for a Full Scale aperture current remnant.

(5) The dielectric test consists of 1.0 kVac at 60 Hz for one minute between a bare 0.375 inch diameter conductor
(located concentrically through the aperture) and the output of the sensor.

Due to continuous process improvement, specifications are subject to change without notice.
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MODELS BB-25/BB-100

MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

ELECTRICAL
; = 0.235” CONNECTIONS
(()1.301% D")‘ (5.97mm)
N mm
A 0.100" (3—PLCS.)
l i:l_:I - GND
1.300” DD O DD +J . =
(33.02mm) % [ ] (20.32mm)
0.700
x . (17.78) GND
—Vee
— = =4 |
}
= 0.575" 0.050"
. (14.60mm)44' (1.27mm)
: |
{46.99mm)
0.340" MAX. 0.405" MAX.
(8.64mm) (10.29mm)
0.025" TYP. —
(0.63mm) + 1
I I ']

[ |:I
RECOMMENDED MOUNTING HOLE
SIZE DIA. = 0.040" (1.02mm)

Due to continucus process improvement, specifications are subject to change without notice.
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MODELS BB-150,BB-300 and BB-600

Description:
The BB Series Hall effect current sensors accurately measure dec and ac currents and provide electrical isolation

between the output of the sensor and the current carrying conductor.

Measuring Circult Units BB-150 BB-300 BB-600
Full Scale (FS) dc or ac peak +A 150 300 600
Full Scale output +V _ 6

AC Bandwidth (= 1 dB) (1) kHz 60 10 10
Response time (2) Ms <2 <3 <3
Slew rate Alus =60 =50 >50
Excitation Clrcuit

Supply voltage + Vde 15 —_—
Maximum supply current, positive supply mA 6 —
Maximum supply current, negative supply mA 15 10 10
Qutput

Sensitivity mV/A 40 20 10
Linearity + %FS 0.6 0.7 1.25
Calibration point (3) + % RDG 1.25

Typical zero current offset + my 5

Maximum zero current offset + mV 20—
Maximum hysteresis of offset (4) +mV 35 20 15
Minimum load resistance k ohms 2

Influence on Accuracy

Typical offset drift with temperature += mV/°C 0.30 0.15 0.15
Maximum offset drift with temperature = mV/°C 1.50 1.00 0.50
Excitation change of +1% Max. sensitivity change +% — 015—
Typical sensitivity drift with temperature +%/°C 0.04

Maximum sensitivity drift with temperature +%/°C 0.065

Withstand Capabilities

Dielectric test (5) kv — — 1.0

Qutput short or open circuit — NO DAMAGE

General Information

Qperating temperature range °C -25 to +85

Storage temperature range °C - -40 to +95

Aperture opening inches (mm) — 0.80 (20.3)

Weight grams — 60

Mounting Four mounting holes 0.120 inch (3.05 mm) diameter
QOutput reference To obtain a positive output on pin marked “Vo”, positive

conventional current must flow into the component side
(See mechanical dimensions)
Notes:
(1) Consult F.W. Bell if the product of the aperture current and frequency exceeds 1000 ampere-kilohertz for the BB-150
and 400 ampere kilohertz for the BB-300 and BB-600.

(2) Response time is effected by the positioning of the conductor in the aperture, the proximity of the return conductor and
ferrous metals. It is best to test the sensor in the actual environment to cbtain representative performance.

(3) The sensors are calibrated at 80% of Full Scale.
(4) Hysteresis specifications given for a Full Scale aperture current remnant. .

(58) The dielectric test consists of 1.0 kVac at 60 Hz for one minute between a bare 0.775 inch diameter conductor
{located concentrically through the aperture) and the output of the sensor.
B

Due to continuous process improvement, specifications are subject to change without notice,
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MODELS BB-150/BB-300/BB-600
MECHANICAL DIMENSIONS

ALL. DIMENSIONS ARE IN INCHES (MILLIMETERS)

0.800" DIA
(20.32mm)
— [ 0.150" (4-PLCS.) 0.120" DIA. (4-PLCS.)
i (3.81mm) / {3.05mm)
0.150" ]
(3.81mm) Q
(4—PLCS.) g
1.750"
° 0.875"
. (22.22mm)
O
— 0.850" —=
(21.59mm)
2.650"7
(67.31mm)

f f -
0.590" MAX. 0.525" MAX. Y
(14.99mm) 1”_‘ (13.33mm)

{ : — —t

Mating Connector: Panduit No. CET00F26-5 (331577)

ELECTRICAL
CONNECTIONS
PIN 1 Vo
PIN 2 Vo GND
PIN 3 GND
PIN 4 —Vcc
PIN 5 +Vce

Due o continuous process improvement, specifications are subject to change without notice.
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MODELS BBP-150F, BBP-300F and BBP-600F

Description:

The BBP Series Hall effect current sensors are potted in a flame retarded plastic case. Each sensor weighs 130
grams. The model number indicates the amperage rating (Example: BBP-150F = 150 A). Electrical specifications
are the same as Models BB-150, BB-300 and BB-600, except the dielectric test is 4.0kV. (Refer to page 11 in

catalog.)
MECHANICAL DIMENSIONS
ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)
4.000"
(101.60mm)
187" DiA. [——————— 3.500" ———— =
(4.75mm) (88.90mm)
(2-PLCS.) A\ /h ‘
‘ % 2.060"
® @ {52.32mm)

N
1.030"

(26.16mm)

B

PIN 1 l

(26.16mm)

1.0307 [=— \—.800":!:.015" DIA,

(20.32mm £0.38mm)

.3257

(8.26mm)

#

il

t+I

l 1 L |

|

|

PIN
]
2
3
4
S

IGNA

+Vece

ELECTRICAL CONNECTIONS

700" MAX.
(17.78mm)

Mating Connector: Panduit No. CE100F26~5 (331577)

Due to continuous process improvement, specifications are subject to changa without notice.
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MODELS BBP-150H,BBP-300H and BBP-600H

Description:
The BBP Series Hall effect current sensors are potted in a flame retarded plastic case. Each sensor weighs 130

grams. The model number indicates the amperage rating (Example: BBP-150H = 150 A). Electrical specifica-
tions are the same as Models BB-150, BB-300 and BB-600, except the dielectric test is 4.0kV. (Refer to page 11

in catalog.)

MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

187" DIA.
187" 3.750" = (4.75mm)
+ {(4.75mm) (95.25mm) _
' I ! @/ )
- | | | .900" MAX.
i +I ! | + | I (22.87mm)
l | L
450"
(11.43mm) —1 =—.280 mr
(7.11mm) L "
150" MAX.

.800"+.015" DIA.
/ (20.32mm +0.38mm) (3.81mm)

PIN 1 [

I + _l 2.173"
133" k. ﬁ (55.19mm)

{28.78mm) 1
1 : —
e 1.845" ——=t

(46.86mm)

4.500" -
(114.30mm)

Mating Connector: Panduit No. CE100F26-5 (331577)

CTRICA ONNECTIONS
PIN SIGNAL

1 Vo

p Vo GND

3 GND

4 -Vece

5 +Vce

Due to continuous process improvement, specifications are subject to change without notice.
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MODELS IHA-25 and IHA-100

Description:

The IHA Series Hall effect current sensors accurately measure dc and ac currents and provide electrical isola-
tion between the output of the sensor and the current carrying conductor.

Measuring Clrcuit

Full Scale (FS) dc or ac peak

Full Scale output

AC bandwidth (1% of reading) (1)
Response time (2)

Slew rate

Excitation Circuit

Supply voltage

Maximum supply current, positive supply {(at 15V)
Maximum supply current, negative supply (at 15V)

Output

Sensitivity

Linearity

Calibration point (3)

Typical zero current offset
Maximum zero current offset
Maximum hysteresis of offset (4)
Minimum load resistance

Influences on accuracy

Typical offset drift with temperature

Maximum offset drift with temperature

Excitation change of +1% - Max. sensitivity change
Typical sensitivity drift with temperature

Maximum sensitivity drift with temperature

Withstand Capabilities
Dielectric test (5)
Output short or open

General Information
Operating temperature range
Storage temperature range
Package

Aperture opening

Weight

Mounting

Output reference

Notes:

Units IHA-25 IHA-100
A 25 100
+V 1 5
kHz — 50
HS <1
Alus —— >150
+Vdc —_— 121017
mA — 10 - —_—
mA 5
mV/A 40 50
+%FS — <1
+ % RDG 1.0
+ mV - 10
+mV 20 -
+mV 5 20
k ohms : =10
+mV/° C _ 1 —
+ mV/° C _ 2-
+ % — 0.005 —
+%/° C — 0.010
+%"°C —— 0.015
kV 6
NO DAMAGE

°C ——— 0to +75
"C —— -25t0 +85

flame retarded plastic case
inches (mm) 0.38 (9.65)
grams ——— 259

Mounting tabs accept No. 6 screws. Can be mounted on
PCB or panel via use of appropriate connector

To obtain a positive output on pin marked “Vo”, positive
conventional current must flow as per the direction of
arrow marked on Sensor.

(1) Consult FW. Bell if the product of the aperture current and frequency exceeds 1000 ampere-kilohertz.

{2) Response time is effected by the output leads and the conductor in the aperture, the proximity of the return conductor
and ferrous metals. It is best to test the sensor in the actual environment to obtain representative performance.

(3) The sensors are calibrated at 80% of Full Scale.

{4) Hysteresis specifications given for Full Scale aperture current remnant.

{5) The dielectric test consists of 6 kVac at 60 Hz for one minute between a bare 0.375 inch diameter conductor
(located concentrically through the aperture) and the output of the sensor.

Dus to continuous process improvement, specifications are subject to change without notice.
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MODELS HA-25/HA-100
MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

078" R (TYP.)
MOUNTING TABS FOR (1.98mm)
#6 SCREW 78" MAX, [
- (19.81mm) .1567+.005"
: I i 1
(4.83mm) Y (3.96mm £.13mm)
r +4L_
= + T f
{ * = G"D 078"
— {1.98mm)
38"%.027 J
(9.65mm *.50mm) 1247£.02"  |Lee

.37" DIA.
(9.40mm)

{31.50mm *.50mm

BULKHEAD MOUNTING TABS

re

L\"

+I

LABEL
077017
{1.7Bmm £.25mm)
] ] TN
.45"+.027 .62"+.02"

{11.43mm £.50mm}

PRINTED CIRCUIT BCARD
MOUNTING TABS

(15.75mm £.50mm)

—— 1.53" MAX. —--I

(38.36mm)

.025" S0. (5 PINS})

1007 TYP.
(2.54mm)

-

"

(.63mm)

M=

I-— 197%.02"

—ed 1197 MAX.  |e—
{30.23mm)
\\-T/ 2.20"%.02"
(55.88mm +.50mm)
1.37"£.02"
(34.80mm *.50mm)
Ny - L
31°&.02"
— {7.87mm +.50mm)
s .38"t.02"
(9.65mm x.50mm)
.507x.027
(12.70mm +£.50mm)
94°1.02" e

23.88mm +.50mm)

DOT INDICATES PIN 1

MATING CONNECTOR

IYPE F.W, NO. VENDOR NO.
IHA PINOUT (4.82mm .50mm) PCB SOLDER 331569 SAMTEC
VIEW A-A SSW-105-02-G-5S
T
RIBBON CABLE 331570 SAMTEC
IDS=-05-G
Due to continuous process improvement, spacifications are subject to change without notice. —
1
[ ]
FW BELL
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MODEL IHA-150

Description:

The IHA-150 Hall effect current sensor accurately measures dc¢ and ac currents and provides electrical isolation

between the output of the sensor and the current carrying conductor.

Measuring Clrcuit Units IHA-150
Full Scale (FS) dc or ac peak +A 150

Full Scale output +V 5

AC bandwidth (x1% of reading) (1) kHz 50
Response time (2) Ks >1
Slew rate Alps >150
Excltation Circuit

Supply voltage +Vdc 12 to 17
Maximum supply current, positive supply {at 15V) mA 10
Maximum supply current, negative supply (at 15V) mA 5
Output

Sensitivity mV/A 333
Linearity + % FS <1
Calibration point (3) + % RDG 1.0
Typical zero current offset +mV 10
Maximum zero current offset +mV 20
Maximum hysteresis of offset {(4) xmV 35
Minimum load resistance k ohms >10
Influences on accuracy

Typical offset drift with temperature +mV/° C 1
Maximum offset drift with temperature +mV/°C 2
Excitation change of +1% - Max. sensitivity change + % 0.005
Typical sensitivity drift with temperature +=%/°C 0.010
Maximum sensitivity drift with temperature + %/° C 0.015
Withstand Capabilities

Dielectric test (5} kv 6
Output short or open NO DAMAGE
General Information

Operating temperature range °C 0to+75
Storage temperature range °C -25 to +85
Package flame retarded plastic case
Aperture opening inches (mm) 0.84 (21.33)
Weight grams 94
Mounting Mounting tabs accept No. 6 screws. Can be mounted

Qutput reference

Notes:

an PCB or panel via use of appropriate connector.

To obtain a positive output on pin marked “Vo”, positive
conventional current must flow as per the direction of

arrow marked on sensor.

(1} Consult FW. Bell if the product of the aperture current and frequency exceeds 1000 ampere-kilohertz.

(2) Response time is effected by the output leads and the conductor in the aperture, the proximity of the return conductor

and ferrous metals. It is best to test the sensor in the actual environment to obtain representative performance.
(3} The sensors are calibrated at 80% of Full Scale.
(4} Hysteresis specifications given for Full Scale aperture current remnant.

(5) The dielectric test consists of 6 kVac at 60 Hz for one minute between a bare 0.750 inch diameter
conductor (located concentrically through the aperture) and the output of the sensor.
Due to continuous process improvement, specifications are subject to change without notice.
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MODEL HA-150
MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES {(MILLIMETERS)

.078" R. TYP.
—=1.02" MAX. |
MOUNTING TABS FOR (25.90mm) {1.98mm)
#6 SCREW :
- f A A56"+.005"
2 (3.96mm *.13mm)

(4.83mm) 4 i
= n __L
— & CE f f
r/ =a .078"
? L — {1.98mm)
.38°+.02"
(9.65mm %,50mm)
| D
— 1.3871.02" [e—

35.05mm £.50mm)

fe— 1.88" MAX., ——

.B3" DIA.
(21.08mm) : BULKHEAD MOUNTING TABS (4Bmm)
SN o | B — 7 Y —— I N

+ | ‘ +] @ (59.8521';173":‘;.05%:mm)
N — N2 .

(38.10mm +.50mm)

317+.02"
— | (7.87mm +.50mm)
'

LABEL .087+.01"
(2.63mm +.25mm)

L JU’L%

4672027 ——= ~——L 8471027 —= .38"+.027
(11.68mm £.50mm} {21.33mm +.50mm) ‘ {9.65mm %,50mm)
PRINTED CIRCUIT BOARD few——  1.77" MAX. — EO"+.02"
MOUNTING TABS (44.95mm) (12.70mm +.50mm)
1.00°+.02" [w—

(25.40mm +.50mm)

.025" 5Q. (5 PINS) ]
100" TYP. (.63mm) A
2.54 L
(2.54mm) Y— DOT INDICATES PIN 1
_ 1 |
_*_.= =5 m MATING CONNECTOR
f +15v {3) — —_—
-— GND 4
l =p—w+ J I TVPE F.W. BELL NO. VENDOR_NO.
‘,l l— 1972027 a7t PCB SOLDER 331569 SHHEE % o
4.8 +. . CERD
IiA EHEET (#53mm &.50mm) RIBBON CABLE 331570 SAMTEC
VIEW _A-A IDS-05—G

Due to continucus process improvement, specifications are subject to change without notice.
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MODELS PI and PI-600

Description:

The Pl & PI-600 Hall effect current sensors accurately measure dc and ac currents and provide electrical isola-
tion between the output of the sensor and the current carrying conductor.

Measuring Circuit

Full Scale (FS) dc or ac peak

Full Scale output (1)

AC bandwidth (+3 dB of reading) (2)
Response time

Excltation Circult
Maximum excitation current (I)

Input resistance

Output
Sensitivity
Linearity

Typical zero current offset
Maximum zero offset

Maximum hysteresis of offset (3)
Minimum load resistance
Output resistance

influences on accuracy

Typical offset drift with temperature

Maximum offset drift with temperature

Excitation change of 1% - Max. sensitivity change
Typical sensitivity drift with temperature

Maximum sensitivity drift with temperature

Withstand Capabliitles
Dielectric test (4)
Output short or open

General Information
Operating temperature range
Storage temperature range
Package

Aperture opening

Weight

Mounting

Output reference

Notes:

Units Pi PI-600
A 350 600
+= mV 175 to 385 150 to 330
kHz dcto
Hs o
mA 40 —
ohms 30 to 120
mV/A 05tc1.1 0.25 t0 0.55
0-100 A +1.5 A
100-350 A 525 A
0-600 A 12 A
+mV — 3
+mvV - 16
+ mV 2 14
k chms — =10
ohms 70 to 300
+uv/° G 20
= v/ C 50
+ % 1
+ %/ C 0.05
+%/°C — 0.07
kv B
NO DAMAGE

°C - -40to +100
°C —— -40to +110

Potted in flame retarded plastic case
inches {mm) 0.8 (20.3)
grams 71

Hold down tabs secure sensor to PCB
To obtain a differentially positive output on pin marked
+Vy, positive conventional current must flow as per the

direction of arrow marked on sensor.

{1) Al specffications are given with a control current (I} of 40 mA

{2) Consult FW. Bell if the product of the aperture current and frequency exceeds 400 ampere-kilohertz.

(3) Hysteresis specifications given for Full Scale aperture current remnant.

(4} The dielectric test consists of 6 kVac at 60 Hz for one minute between a bare 0.750 inch diameter conductor
(located concentrically through the aperture) and the output of the sensor.

Due to continuous process improvement, specifications are subject to change without notice.
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MODELS PI/PI-600
MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

.B00" 1.D. (MIN.)

= §.400" —= (20,3mm)
{35.5mm)
1.811" 0.0, (MAX.) + -
{45,9mm)
—*— r 1.938" 2.124"
\+/ (49,2mm) (53,9mm)
318"
(8,1mm) T L
.975"+.025"
(24,7mm £,63mm) .3
> PIN IDENTIFICATION
030" +1 (8,7mm} ‘ —_—
(,76mm) i i 70" MAX 1 —lg  NEGATIVE CONTROL CURRENT
: ' 2 4V POSHTIVE OUTPUT VOLTAGE
‘ I | I : * (17mm) H
=TT L T ey 3 -V NEGATIVE OUTPUT VOLTAGE
f 1234 f L f 4  +lg  POSITIVE CONTROL CURRENT
170" APPROX.
4 PINS, .025"% .010" (4,3mm)
(,63mm x ,25mm)
1007 (2,5mm) ON L SOLDERABLE POST (2)
CENTERS. HALL 425" 012" (3.1mm x ,30mm}
SENSOR CONNECTIONS. FOR MOUNTING TO PWB

TYPICAL AMPLIFIER CIRCUIT FOR
CURRENT MEASUREMENTS

CALIBRATION

5000 1000

OUTPUT

7 TQ 40mA Re

J .
/:] [ " 1.0K - \

ZERO
10K oP-07

| R "_—LI AuF

R* = 221K} FOR A FI
R+ = 44,2K0 FOR A PI-600 L aAA———— —15V
100

—a

OUTPUT = 1V/1004A

I

CAUTION: Either the excitation circuit or the output circuit may be grounded, but not both. When feeding two or
more sensors from a common excitation supply, the output circuits must be kept isclated from each other.

Due to continuous procass imprevement, specifications are subject to change without notice.

}

Fw BELL
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IA SERIES

Description:
The IA Series Hall effect current sensors accurately measure dc and ac currents and provide electrical isolation
between the output of the sensor and the current carrying conductor.

Measuring Circuit Units 1A-0100 I1A-0250  IA-0500 IA-1000 1A-2000 1A-3000
Full Scale (FS)dcoracpeak A 100 250 500 1000 2000 3000
Full Scale output +V : 10

Frequency range —— dc (permissible ripple content <200 A rms at 360 Hz) ——
Response time (1) ys <150

Excitation Circuit

Supply voltage +Vdc 15

Max. positive supply current mA = 50

Max. negative supply current mA - 10

Output

Sensitivity mV/A 100 40 20 10 5 3.3
Linearity + %FS 0.5 0.5 0.5 05 0.5 0.6
Calibration point (2) + %RDG 05

Typical zero current offset +mV 10

Maximum zero current offset +mVY 50

Maximum hysteresis of offset (3) + mV 200 100 50 25 15 15
Minimum load resistance kohms — —_—, 22

Influences on accuracy

Typical offset drift with temp. +mVv/° C 1 —

Max. offset drift with temp. =mv/e C

Excitation change of + 1%

Max. sensitivity change + % 0.03

Typical sensitivity drift with temp. + %/° C 015

Max. sensitivity drift with temp. £ %/° C .02

Withstand Capabilities

Dielectric test (4) kv — 2.5 - —

Qutput short or open NO DAMAGE

General Information

Operating temperature range °C -30 to +75

Storage temperature range °C —_— -40 to +85

Package rugged metal case

Aperture opening inches {(mm 1.67 (42.4)

Weight Lbs. (grams) 5Lbs.10 0z. (2.6 kg)

Mounting Five mounting holes 0.281 inch (7.5 mm) diameter on steel base plate
Output reference To obtain a positive output on the terminal marked “+Vo”, positive conventional

current must flow as per the direction of the arrow marked on the sensor.
Notes:
{1) Response time is effected by the output leads and the conductor in the aperture, the proximity of the return conductor
and ferrous metals. It is best to test the sensor in the actual environment to obtain representative performance.

{2) The sensors are calibrated at 80% of Full Scale.
(3) Hysteresis specifications given for Full Scale aperture current remnant.

(4} The dielectric test consists of 2.5 kVac at 60 Hz for ohe minute between a bare 1.5 inch diameter conductor
(located concentrically through the aperture) and the output of the sensor.

Due 1o continuous process improvement, specifications are subject to change without notice.
1
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IA SERIES
MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

) 281" DIA.
—=— 3.000 == (7.1mm)
(76.2mm) MOUNTING HOLE (5)
| s =]
3.00" = 3.50"
+ r (76.2mm) @J@‘@@ (88.9mm)
i 55 'z(a g é l
® 0 ® /]
— 2.50" |
(63.5mm)
. 450" ———={ .55 MAX.
14.0
L ABEL (114.3mm) ( *mm)
i i =
\\
1.670"  DIA.
(42.4mm) \ + CURRENT INPUT _/
APERTURE
5.50"
} \ (139.7mm)
+
2o &/j >
(51.0mm)
EEEQ
—={ 225" je—

(57.1mm)

Due to continuous process improvement, specifications are subject to change without notice.
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IF SERIES

Description:
The IF Series Hall effect current sensors accurately measure de and ac currents and provide electrical isolation
between the output of the sensor and the current carrying conductor.

Measuring Circuit Units IF-0100 IF-0250 IF-0500 IF-1000 IF-2000 IF-3000
Full Scale (FS) dc or ac peak =+ A 100 250 500 1000 2000 3000
Full Scale output =V 10

AC Bandwidth (1) kHz dc to 1

Response time (2) us <150

Excitation Circuit

Supply voltage +Vdc 15

Max. positive supply current mA 50

Max. negative supply current mA 10 —
Output

Sensitivity mVv/A 100 40 20 10 5 33
Linearity + %FS 0.5 0.5 0.5 0.5 0.5 0.6
Calibration point {3) + %RDG 05

Typical zero current offset +mVy 10

Maximum zero current offset +mV 50

Maximum hysteresis of offset (4)x mV 200 100 50 25 15 15
Minimum load resistance k ohms 22

Influences on accuracy

Typical offset drift with temp. = mv/° C 1

Max. offset drift with temp. +mV/° C 2

Excitation change of + 1%

Max. sensitivity change + % .03

Typical sensitivity drift with temp.+ %/° C - — .015

Max. sensitivity drift with temp.+ %/° C .02

Withstand Capabilities

Dielectric test (5) kv — 25 — ——
Output short or open - NO DAMAGE -
General Information

QOperating temperature range °C -30 to +75

Storage temperature range °C — -40 to +85

Package flame retarded plastic case

Aperture opening inches (mm) 1.67 (42.4) -

Weight Lbs. (grams) 3 Lbs. 6 oz. (1.5 kg)

Mounting Four through holes 0.193 inch {4.9 mm) diameter

Output reference To obtain a positive output on the terminal marked “Vo”, positive conventional

current must flow as per the direction of the arrow marked on the sensor.
Notes:
(1) Consult FW. Bell if the product of the aperture current and frequency exceeds 400 ampere-kilohertz.

{2) Response time Is effected by the output leads and the conductor in the aperture, the proximity of the return conductor
and ferrous metals. It is best to test the sensor in the actual environment to obtain representative performance.

{3) The sensors are calibrated at 80% of Full Scale.
(4) Hysteresis specifications given for Full Scale aperture current remnant.

(5) The dielectric test consists of 2.5 kVag at 60 Hz for one minute between a bare 1 1/2 inch diameter conductor
(located concentrically through the aperture) and the output of the sensor.

Due to continuous process improvement, specifications are subject to change without notice.
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IF SERIES
ECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

— 219" |ea— 1.19"
(55.6mm) (30.2mm)
b
4| T ! 2.38"

(60.5mm)

l

LABEI —\\.
193" DIA. \ {
(4.9mm) ~EEEEEE =
MOUNTING THROUGH oY !
HOLE (4) “\\ 50" ‘
(12.7mm)
\o + CURRENT INPUT
1.670" DIA. —“m\\ | O
(42.4mm) ] 5.44"
APERTURE _ (138.2mm)
3.00
r KJ'J (76.2mm)
1.957
(49.5mm)
# O O
44" — f—— 350" ——= .50"
(11.2mm) (88.9mm) (12.7mm)
————— 4, 38" —————
(111.3mm)

Due to continuous process improvement, specifications are subject to change without notice.
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6. CLOSED LOOP CURRENT SENSORS

» Fast response » Excellent linearity
* Wide bandwidth * Low temperature drift
Index
Nominal Output Linearity Frequency Aperture
Model current (ly) mA at (i) {%) Range inches {mm) Mounting Page
CL-25 25* 25 0.2 dc to 150 kHz PCB connections PCB 27
CL-50 50 50 0.15 dcto200kHz 027605 (7+12.7) PCB 29
CL-100 100 100 0.1 dc to 150 kHz 0.3%4 (10} PCB 31
CL-200 200 100 0.1 dc to 150 kHz 0.787 (20} Panel 33
CL-300 300 150 0.1 dc to 150 kHz 0.787 (20} Panel 35
CL-500 500 100 0.1 dc to 150 kHz 0.984 (25) Panel 37
CL-1000 1000 200 0.1 dc to 100 kHz 1.575 (40) Panel 39
* CL-25 offers a choice of 5 current ranges: 5,6,8,12, or 25 Arms
Dus to continuous process improvement, specifications are subject to change without notice.
E——
——
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6.1 Closed Loop Current Sensor Glossary of Terms

Nominal cirrent (In): The continuos current that the sensor can accurately measure

Measuring range: The peak current that the sensor can measure within its specifications

Sense resistor: The minimum and maximum resistance needed across the output of the sensor in order to safely operate
within specifications

Nominal analog output current: The output current when the sensor is measuring current at its nominal rating (In)

Turns ratio: The ratio of the number of turns through the aperture of the sensor to the number of turns on the compensa-
tion coil

Overall accuracy: The accuracy stated as a percentage of reading when measuring current at its nominal rating (Iy)

Supply voltage: The voltage required to operate the sensor within specifications

Dielectric strength: AC RMS voltage potential between the conductor through the aperture of the sensor and the output
which the sensor can withstand for a stated time period

Zero current offset at 25 °C: The output offset when the sensor is measuring zero current

Offset current temperature drift: The change in offset over the sensor’s operating temperature range

Linearity: Output deviation from a straight line response to the current being measured

Response time: The time required for the sensor to respond to a step function change in current

di/dt accurately followed: A linear rate of change in current that the sensor can accurately measure

Bandwidth: The frequency range over which the sensor is designed to measure

Operating temperature: The temperature range over which the sensor is designed to operate within specifications
Storage temperature: The temperature range over which the sensor can be stored without damage

Current drain: The current necessary to operate the sensor
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MODEL CL-25

Description:

The Model CL-25 is a closed loop Hall effect current sensor that accurately measures dc and ac currents and
provides electrical isolation between the current carrying conductor and the output of the sensor.

Electrical Specifications

Nominal current ()
Measuring range *
Sense resistor
with £ 12 V at 25 A.t. peak
at 36 A.t. peak
with = 15 V at 25 A.t. peak
at 36 A.t. peak
Nominal analog output current
Turns ratio
Overall accuracy at 25 °C and =12 V
Overall accuracy at 25 °Cand + 15V
Supply veoltage (Vdc)
Dielectric strength

Accuracy-Dynamlic Performance

Zero current offset at 25 °C (= 15V)

Residual current offset after
an overload of 3 x I

Offset current temperature drift (= 15V)
{between 0 °C and +25 °C)
{between +25 °C and +70 °C)

Linearity

Response time

di/dt accurately followed

Bandwidth

General Information

Operating temperature
Storage temperature
Current drain

Coil resistance
Package

Weight

Mounting

Output reference

25 Ampere turns rms
0 to 36 Ampere turns (A.t)
R. min. R. max.
22 ohms 200 ohms
22 ohms 140 ohms
100 ohms 320 ohms
100 ohms 190 ohms
25 mA
1-2-3-4-5:1000
+0.7% of Iy
+0.6% of Iy
+1210 15
between the current carrying conductor and the
output of the sensor: 2.5 kV rms/50 Hz/1 min.

Typical Max.

+ 0.05 mA +0.15 mA
+ 0.06 mA = 0.15 mA
+ 0.06 mA = 0.25 mA
+ 0.1mA + (.35 mA

better than +£0.2%
less than 1 ps

better than 50 A/us
0 to 150 kHz {- 1 dB)

0°Cto+70°C

-25°Cto +85 °C

10 mA (at £ 15 V) plus output current

110 ohms (at 70 °C)

Potted in flame retarded plastic case

22 grams

Designed to mount directly on PCB via through hole
connection pins

To obtain a positive output on the terminal marked
“OUT”, current must flow from terminals 1,2,3,4 and 5
to terminals 10,9,8,7 and 6 (conventional flow)

Notes: *The CL-25 offers a choice of 5 measuring ranges (refer to the back side of this sheet)
- Plus and minus supply voltages must be within +5% of each other

- Contact F.W. Bell for other models

Due to continuous process improverment, specifications are subject to change without notice.
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Measuring Range Table

MODEL CL-25

NUMBER OF NOMINAL OUTPUT INSERTION LOSS | INSERTION LOSS | RECOMMENDED
TURNS OF Iy [ !N (A} |peok (AN cURRENT {ma) | TURN RATIO | ReSISTANCE (ma)| INDUCTANCE (uH) | CONNECTIONS
3423 i 1N
| 1 25 36 25 1/1000 0.3 0.023
| UT §YA90
: za3z1m
2 12 18 24 21000 11 0.09
ouT ﬁ 10
543 s_& L
3 8 12 24 - 3/1000 2.5 e.21 e
ouT §7 3910
3432 ; L}
4 6 9 24 4/1000 4.4 0.37
ouT & +10
2432 ‘1’ L]
5 5 7 25 5/1000 6.3 0.58
wt $7830

L0277 DIA. x .023" (10-PLCS.)
{0.7mm x 0.6mm)

(BOTTOM VIEW)

MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

RECOMMENDED MOQUNTING HOLE DIAMETER: .047% (1.2mm)

——a— |

=1

—a— L

CONNECTION SCHEMATIC:
BIPOLAR CL-25
DC SUPPLY
U" U U“ —12 TO 15V - 1-5
» [ i "
350 =] = (450
(8.89mm) L J {11.43mm) +12 70 15V R server '
135" e 800" e 214" GND R
(3.44mm) (20.32mm) (5.44mm}) _T/\/\/\AI'
Vout
.100"+.005" (4—PLCS.) 039" DIA. (3—PLCS.)
(2.54mm £.13mm} {1mm)
212" .047" = 595"
‘ (5.38mm) {1.2mm) {15.1mm)
- W L
312"
(7.92mm) - ouT * *—g
1.024" o0 o , 600" I =
{26mm) * . ‘; . -300 (15.24mm) " —
21 °10 (7.62mm) 1007 TYP. —
| o— (2.54mm) —
AL . f (6—PLCS.) |
400" — |-—— .835” ——l fe— 157" f i A7 L————— 642"
{10.18mm) (21.2mm}) (4mm) .039 (4.5mm) (16.3mm)
Y {1.0mm) W
fot—— 1.150" ——{ 819" —e
(29.2mm) (20.8mm)

Due to continuous process improvement, specifications are subject to change without notice.
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MODEL CL-50

The Model CL-50 is a closed loop Hall effect current sensor that accurately measures dc and ac currents and
provides electrical isolation between the current carrying conductor and the output of the sensor.

Description:

Nominal current ()
Measuring range

Electrical Specifications

Sense resistor
with + 12V at + 50 A peak
at = 70 A peak
with + 15 V at + 50 A peak
at + 70 A peak
Nominal analcg output current
Turns ratio

Overall accuracy at 25 °C and + 12V
Overall accuracy at 25 °C and £ 15 V

Supply voitage (Vdc)
Dielectric strength

Accuracy-Dynamic Performance

Zero current offset at 25 °C
Residual current offset after
an overload of 3x Iy
Offset current temperature drift
(between Q°C and +70 °C)
(between -25 °C and +85 °C)
Linearity
Response time
di/dt accurately followed
Bandwidth

General Information

Operating temperature
Storage temperature
Current drain

Coil resistance
Package

Weight

Mounting

Aperure size

Output reference

Notes:

50 Arms
Oto+70A

at 70 °C at85°C
R_min. R _max. R min. R max.
10 ohms 100 ohms 60 ohms 95 ohms
10 ohms 50 ohms {x+ 60 Amax.) * 60 ohms 60 ohms
50 ohms 160 ohms * 135 ohms 155 ohms
50 ochms 90 ohms {(x 55 Amax.) * 135 ohms 135 ohms
50 mA
1:1000
+0.9% of Iy
£0.65% of Iy
+1210 £15

between the current carrying conductor and the
output of the sensor: 2 kV rms/50 Hz/1 min.

+ 0.2 mA max.

+0.3 mA max.
+ 0.1 mA typical + 0.5 mA max.
+ 0.1 mA typical + 0.6 mA max.

better than +0.15%
less than 500 ns
better than 200 Afps
0 to 200 kHz (- 1 dB)

-25 °C to +85 °C

-40 °C to +90 °C

10 mA (at + 15 V) plus output current

80 ohms (at 70 °C) 85 ohms (at +85 °C)

ftame retarded plastic case

18 grams

Designed to mount directly on PCB via through hole connection pins.
0.500" x 0.276" (12.7 mm x 7 mm)

To obtain a positive output on the terminal marked “OUT", aperture
current must flow in the direction of the arrow (Conventional flow)

* Peak current at +85 °C

- The temperature of the current carrying conductor should not exceed 90 °C
- Plus and minus supply voltages must be within +5% of each other
- Contact FW. Bell for other models

Due to continucus process improvement, specifications are subject to change without nofice.

i
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MODEL CL-50
MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

RECOMMENDED MOUNTING HOLE DIAMETER: .035" (0.9mm)

?

T I
I I
.569" | [
{14.45mm) | |
| |
468" —= -t 500"
(11.9mm) (12.7mm)
276"
f (7mm)
1.0717 +
27.2mm) +
| !
.,

.018"
(0. 4mm)
.200"
{5.08mm)

T

900"
(22.86mm)

(31.5mm)

[e———— 1.240" ————am

L S0

(7.9mm)

~—— 168"

(4.28mm)

|

1,086"

l {32.1mm)

T e

(7.9mm)

l
.

(4.5mm}

f—a— 258"
(6.55mm)

PINS, .0257 x .022"

CONNECTION SCHEMATIC: (0.63mm x 0.56mm)

- RsensE

BIPOLAR +12 TO 15V +

pC supPLy —12 TO 15V - CL-50
GND —\/A\/N\— ouT

]

Vout

Due to continuous process improvement, specifications are subject to change without notice.

SS——;
1

FW BELL]
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MODEL CL-100

Description:

The Model CL-100 is a closed loop Hall effect current sensor that accurately measures dc and ac currents and
provides electrical isolation between the current carrying conductor and the output of the sensor.

Electrical Specifications

Nominal current {ly)
Measuring range
Sense resistor
with £ 12 V at 100 A peak
at 150 A peak
with £ 15V at 100 A peak
at 150 A peak
Nominal analog output current
Turns ratio
Overall accuracy at 25 °C and +12 V
Overall accuracy at 25 °Cand = 15V
Supply voltage (Vdc)
Dielectric strength

Accuracy-Dynamic Performance

Zero current offset at 25 °C

Offset current temperature drift
(between 0 °C and +70 °C)

Linearity

Response time

di/dt accurately followed

Bandwidth

General Information

Operating temperature
Storage temperature
Current drain

Coil resistance
Package

Weight

Mounting

Aperture size
Qutput reference

100 A rms

Oto +150 A

R. min. R. max.

30 ohms 55 ohms

30 ohms 30 ohms

30 ohms 85 ohms

30 chms 45 chms

100 mA

1:1000

*+ 0.7% of Iy

+ 0.5% of Iy

+12to =15

between the current carrying conductor and the
output of the sensor: 3 kV rms/50 Hz/1 min.

+ 0.4 mA max.

+ 0.3 mA typical + 0.6 mA max.
hetter than £0.1%

less than 1 ps

better than 50 A/us

0to 150 kHz (- 1 dB)

0°Cto +70°C

-25 °C to +85 °C

10 mA (at = 15 V) plus output current

30 ohms (at 70 °C)

Potted in flame retarded plastic case

50 grams

Designed to mount directly on PCB via through hole connection pins.
Two self threading holes for mounting screws

0.394" {10 mm)

To obtain a positive output on the terminal marked “OUT”, aperture
current must flow in the direction of the arrow (conventional flow)

Notes: - The temperature of the current carrying conducter should not exceed 100 °C

- Plus and minus supply voltages must be within £5% of each other
- Contact F.W. Bell for other models

Due to continuous process impravement, specifications are subject to change without notice.

FW BELL
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MODEL CL-100

MECHANICAL DIMENSIONS

AlLL DIMENSIOMS ARE IN INCHES (MILLIMETERS)

RECOMMENDED MOUNTING HOLE DIAMETER .040" (1mm)

f—— 1.7717 ——=
{45mm)
.885" -—-r— 885"
{22.5mm) (22.5mm)
5127 f . OPTIONAL MOUNTING SCREW
(13mm) TN 1.300 NO. KA35X12 A2
= | 670" (33mm) (2-PLCS.)
0 four L] o
] T/ 1T [T *
040" .394" DIA. i-,157"
(1mm) {10mm) (4mm)

PINS, .025" x .022"
{0.63mm x 0.56mm)

18657 —e= fw— 1,398" —e={ p=——0o 1865" .,
{4.74mm) (35.5mm) (4.74mm) -339
(13.7mm)
.200" - i | \ T |
(5-08mm)—l ne |21 nel | —-236" DA T
; S G S R S
+
| .800" < 1 \“7 { ! ["""'l'l | 1.378"
(20.32mm) Pyl \ - 838" b (35mm)
_ IUTI + 1267 DIA. { |
[ 0o 1OUT| * o (3.2mm) (21.3mm) _J i I
ol | ’ [i { |
L 1 J i ] J
+ 600" L__ "
" - .500
(62140 ) (15.24mm) a9 (12.7mm)
-mm (12.7mm)
CONNECTION SCHEMATIC:
RSENSE
BIPOLAR +12 TO 15V +
DC SUPPLY GND —/\/\/\/— outT CL-100
-12 TO 15V ——*—*— -
Vout
Due to continuous process improvement, specifications are subject 1o change without notice. 5
""-
[FW. BELL

34 6120 Hanging Moss Road « Orlando, Florida 32807 » 407-678-6900 « FAX: 407-677-3765




MODEL CL-200

Description:

The Model CL-200 is a closed loop Hall effect current sensor that accurately measures dc and ac currents and
provides electrical isolation between the current carrying conductor and the output of the sensor.

Electrical Specifications

Nominal current (I}
Measuring range
Sense resistor
with £ 12V at + 200 A peak
at + 300 A peak
with + 15 V at + 200 A peak
at + 300 A peak
with £ 18 V at + 200 A peak
at + 300 A peak
Nominal analog output current
Turns ratio
Overall accuracy at 25 °C
Supply voltage (Vdc)
Dielectric strength

Accuracy-Dynamic Performance

Zero current offset at 25 °C

Offset current temperature drift
(between 0 °C and +70 °C)

Linearity

Response time

di/dt accurately followed

Bandwidth

General Information

Cperating temperature
Storage temperature
Current drain

Coil resistance
Package

Weight

Mounting

Aperture size

Qutput connection
Qutput reference

200 Arms

Oto+300A

R. min. R. max.
0 ohms 65 ohms
0 ohms 30 ohms

20 ohms 80 ohms

20 ohms 40 ohms

50 ohms 120 ohms

50 ohms 65 ohms

100 mA

1:2000

+ 0.5% of Iy

+121i0 =18

between the current carrying conductor and the
output of the sensor; 6 kV rms/50 Hz/1 min.

+ (0.3 mA max.

+ 0.3 mA typical + 0.5 mA max.
better than +0.1%

less than 1 ps

better than 50 A/us

0 to 150 kHz {- 1 dB)

0°Cto+70°C

-25 °C to +85 °C

10 mA (at = 18 V) plus output current

35 ohms (at 70 °C)

flame retarded plastic case

200 grams

Panel mount via 2 holes in base plate

0.787 inch diameter (20 mm)

3 Faston terminals 0.250” x .032” (6.35 mm x 0.81mm)
To obtain a positive output on the terminal marked “OUT”,
aperture current must flow in the direction of the arrow
(Conventional flow)

Notes: - The temperature of the current carrying conductor should not exceed 100 °C
- Plus and minus supply voltages must be within +5% of each other
- Contact F.W. Bell for other models

Due o continuous process improvement, specifications are subject to change without notica.
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MODEL CL-200
MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

256" —w [m——— 3150 — == |=m— 256"
(6.5mm) {80mm) {6.5mm)

: : A i 985"
.216" DIA. i i -
(5.5mm) \\ i I h\ !(25mm)
(2-PLCS.) = ! l ! & 1.969"
= | { ] .985" {50mm}
\_ 1| I| D {(25mm) +
591" —w= f——— 2 480" ———-y ] +
250" x .032" (3—-PLCS.) 5
(6.35mm x 0.81mm) . 3651 ~—— | (15mm)
{93mm)
400"
—w{  fe=— (10.16mm)
—=] = 400" 315" —=i | 315" 787" DIA.
(10.16mm) ! (émm) (Bmm) / (20mm)

- - l 2.047"

- —- 1.181" J s opzsr o2
{30mm) i (26mm) l

- r-—) 236" J L— 2.067" —m—t= 1.534" *

r——-l-
591”7 787" 591" (6mm) (52.5mm) (40.5mm)
{15mm) {20mm) (15mm)

=] {1 1 866" . 1.0235"
—— + oUT — — (22mm) ‘ : (26mm) | T

CONNECTION SCHEMATIC:

RSENSE
BIPOLAR +12 TO 18V -1+
DC SUPPLY oNo —A\AAN— ouT  CL-200
~12 70 18v [—4 T -
Vout

Due to continuous process improvement, specifications are subject to change without notice. et
T
FW BELL
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MODEL CL-300

Description:

The Model CL-300 is a closed loop Hall effect current sensor that accurately measures de and ac currents and
provides electrical isclation between the current carrying conductor and the output of the sensor.

Elecirical Specifications

Neminal current (I)
Measuring range
Sense resistor
with = 12 V at + 300 A peak
at + 500 A peak
with + 15 V at + 300 A peak
at + 500 A peak
with + 18 V at + 300 A peak
at + 500 A peak
Nominal analog output current
Turns ratio
Overall accuracy at 25 °C
Supply voltage (Vdc)
Dielectric strength

Accuracy-Dynamic Performance

Zero current offset at 25 °C
Offset current temperature drift
(between 0 °C and +70 °C)
Linearity

Response time

di/dt accurately followed
Bandwidth

General Information

Operating temperature
Storage temperature
Current drain

Coil resistance
Package

Weight

Mounting

Aperture size

Output connection
Output reference

300 Arms

Oto + 500 A

R. min. R. max.
0 chms 30 ohms
0 chms 5 ohms
5 ohms 50 ohms
5 ohms 15 ohms

20 ohms 70 ohms

20 ohms 25 ohms

150 mA

1:2000

+ 0.5% of Iy

+12to +18

between the current carrying conductor and the
output of the sensor. 6 kV rms/50 Hz/1 min.

+ 0.3 mA max.

+ 0.3 mA typical += 0.5 mA max.
better than +0.1%

less than 1 ps

better than 50 A/ps

0 to 150 kHz {- 1 dB)

0°Cto +70 °C

-25 °C to +85 °C

28 mA (at + 18 V) plus output current

35 ohms (at 70 °C)

flame retarded plastic case

230 grams

Pane! mount via 2 holes in base plate

0.787 inch diameter (20 mm)

3 Faston terminals 0.250" x 0.32” (6.32 mm x 0.81 mm)
To obtain a positive output on the terminal marked “OUT",
aperture current must flow in the direction of the arrow
(Conventional flow)

Notes: - The temperature of the current carrying conductor should not exceed 100 °C
- Plus and minus supply voltages must be within £5% of each other
- Contact F.W. Bell for other models

Due to continuous process improvement, specifications are subject to change without notice.
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MODEL CL-300

MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE N INCHES (MILLIMETERS)

256" —= |m———r 3.150" ————tf |=— 256"
{6.5mm) (80mm) (6.5mm)
- T i
" | ! 885"
2160 DIA. | |
(5.5mm) \i | [ 8 ,(25mm)
(2—PLCS.) : : L= 1.969”
| | — .985" (50mm)
| | 25
e L L _ ( Tm) *
591" e | 2 480" "—j
—— FASTON TERMINAL (15mm) (63mm) .
250" x .032" (3-PLCS.) 591
(6.35mm x 0.81mm) . 3661" —— = (15mm)
(93mm)
400"
—a s {10.16mm)
—  =— 400" 5 - 315 787" DIA.
) . ] (
{10.16mm) * (Smrﬂ)l (8mm) / (20mm)
" .
-1 1 1 866 . 1.0235 T
—— 4+ OUT — — (22mm) ; T (26mm) |
] (] 2.047"
52
g ] 1.181" k-/ 1.0235" (52mm)
(30mm) (26mm) l
Y [
= a 236" J L— 2.067" ——wtm | 5447 *—t +
5917 787" 581" {6Emm) {52.5mm) (40.5mm)
I 5mm) (20mm} (15mm)
CONNECTION SCHEMATIC:
RSENSE
+12 TO 18V +
BIPOLAR
DC SUPPLY GND 4‘\/\/\/— ouUT CL—=300
—12 TO 18V T T -
Vout
Dus to continuous process improvement, specifications are subject to change without notice. -
EW.BELL
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MODEL CL-500

Description:

The Model CL-500 is a closed loop Hall effect current sensor that accurately measures dc and ac currents and

provides electrical isolation between the current carrying conductor and the output of the sensor.

Electrical SpecHications

Nominal current (ly)
Measuring range
Sense resistor
with + 15V at + 500 A peak
at + 800 A peak
with + 24 V at + 500 A peak
at + 1000 A peak
Nominal analog output current
Turns ratio
Overall accuracy at 25 °C
Supply voltage (Vdc)
Dielectric strength

Accuracy-Dynamic Performance

Zero current offset at 25 °C
Offset current temperature drift
{between 0 °C and +70 °C)
Linearity

Response time

di/dt accurately followed
Bandwidth

General Information

Operating temperature
Storage temperature
Current drain

Coll resistance
Package

Weight

Mounting

Aperture size

Output connection
Output reference

500 Arms
0to+ 1000 A
R. min. R. max,
0 ohms 50 ohms
0 ohms 5 ohms
10 ohms 130 ohms
10 ohms 25 ohms
100 mA
1:5000
+ 0.3% of I
+15to0 =24

between the current carrying conductor and the
output of the sensor: 6 kV rms/50 Hz/1 min.

+ 0.2 mA max.
+ 0.2 mA typical + 0.3 mA max.
better than +0.1%

less than 1 ps

better than 50 A/us

0 to 150 kHz (- 1 dB)

0°Cto +70 °C

-25 °C to +85 °C

35 mA (at = 24 V) plus output current

80 ohms {at 70 °C)

flame retarded plastic case

480 grams

Panel mount via 4 slots in base plate

0.984 inch diameter (25 mm)

Three M5 threaded studs

To obtain a positive output on the terminal marked “OUT”,
aperture current must flow in the direction of the arrow
{Conventicnal flow)

Notes: - The temperature of the current carrying conductor should not exceed 100 °C
- Plus and minus supply voltages must be within £5% of each other

- Contact FW. Bell for other models

Due to continuous process improvement, specifications are subject to change without notice.

=
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MODEL CL-500

MECHANICAL DIMENSIONS

.276" f——— 3.307" ———a=
(7mm) ‘l (84mm)
.590 let—— 2.756" —a=] | 276"
{15mm) {(70mm) (7mm)
ﬁ%’ e
' ] )
3.937" 27587

(100mm)  (70mm)

-
T

ALL DIMENSIONS ARE IN INCHES {MiILLIMETERS)

(15mm)
787" 830"
(20mm}) fett— 2.519" —| (16mm)
(64mm)
47" |—— - 787" - 4567 —————=
(12mm) (20mm) (116mm)
_L—- t— | | L 4727 |- 1.968" —metm 1,068" -
* (12mm) (50mm) {50mm)
.984" DIA. — =
(25mm) ﬁ 3.622"
kﬁ/ I (92mm)
\j 1.496"
{38mm)
I =717 f
256" —mml |
(15mm) {6.5mm)
CONNECTION SCHEMATIC:
RSENSE
BIPOLAR +15 TO 24V -+
DC SUPPLY GND —\/\/\— ouT  CL-500
15 TO 24V ‘[ I -
Vout
Due to continuous process improvement, specifications are subject to change without notice.
FW.BELL
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MODEL CL-1000

Descrlption:

The Model CL-1000 is a closed loop Hall effect current sensor that accurately measures dc and ac currents and
provides electrical isolation between the current carrying conductor and the output of the sensor.

Electrical Specifications

Nominal current (1)
Measuring range
Sense resistor
with £ 15V at + 1000 A peak
at + 1500 A peak
Nominal analog output current
Turns ratio
Qverall accuracy at 25 °C
Supply voltage (Vdc)
Dielectric strength

Accuracy-Dynamic Performance

Zero current offset at 25 °C

Offset current temperature drift
{between 0 °C and +70 °C)

Linearity

Response time

di/dt accurately followed

Bandwidth

General Information

Qperating temperature
Storage temperature
Current drain

Coil resistance
Package

Weight

Mounting

Aperture size

Qutput connection
Qutput reference

1000 Arms

Oto + 1500 A

R. min. R. max.

0 ohms 25 ohms

0 ohms 5 ohms

200 mA

1:5000

+ 0.3% of Iy

+15

between the current carrying conductor and the
output of the sensor: 6 kV rms/50 Hz/1 min.

+ 0.4 mA max.

+ 0.2 mA typical + 0.3 mA max.
better than £0.1%

less than 1 ps

better than 50 A/us

0 to 100 kHz (- 1 dB}

0°Cto +70°C

-25 °C to +85 °C

25 mA plus output current

40 ohms (at 70 °C)

flame retarded plastic case

700 grams

Panel mount via 4 slots in base plate

1.575 inch diameter (40 mm)

3 Faston terminals 0.250” x .032” (6.35 mm x 0.81mm)
To obtain a positive output on the terminal marked “M”
(OUT), aperture current must flow in the direction of the arrow
(Conventional filow)

Notes: - The temperature of the current carrying conductor should not exceed 100 °G
- Plus and minus supply voltages must be within 5% of each other
- Contact F.W. Bell for other models

Due to continuous process improvement, specifications are subject to change without notice.
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MODEL CL.-1000
MECHANICAL DIMENSIONS

ALL DIMENSIONS ARE IN INCHES (MILLIMETERS)

{(160mm)
(787" —m 4.7247 —— o= —-— 787"
(20mm) {120mm) (20mm)

m Woiff;)
Y1 (¥ P

|
I I

=] I l l 2.362"  2.913"
| |
I

{60mm) (74mm)

M WU 7Rp—t

e 2.520" ] FASTON TERMINAL

(64mm) 250" x .032" (3-PLCS.) 15;5'DM-
(6.35mm x 0.81mm) (40mm)
O O g
2.008"
(51mm)
O + { 4.016"
= \/ * (102mm)
= s 2.008"
=ﬂ s ﬂ On (5ir*nm) l
e 4207 o 2008" e

(109mm) (51mm)

CONNECTION SCHEMATIC:

RSENSE
BIPOLAR el L
DC SUPPLY GND —/\/\/\/— M (oUT) CL-—-1000
—15v i i -
Vout

Due fo continuous process improvement, specifications are subject to change without notice.
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7. AC CURRENT SENSORS WITH 4-20 mA dc OUTPUT

— _—
== ¢
- J |
o

.
sy r|| —
el ]

= 4-20 mA dc output * Split core eases installation

» Range selected on sensor * Loop powered - Only requires two wires

e UL listed » Extremely low insertion loss
Index
Model Current Output Linearity Frequency Aperture Mounting Page

Range mA Yo Range Inches {mm)

PC-50 50 4-20 0.1 20 to 100 Hz 0.73 (18.5) Panef 45
PC-200 200 4-20 0.1 20 to 100 Hz 0.73 (18.5) Panet 45
PCS-50 50 4-20 0.3 20 to 100 Hz 0.85 (21.6) Panel 45
PCS-200 200 4-20 0.3 20 to 100 Hz 0.85 (21.6) Panel 45

Due to continuous process improvement, specifications are subject to change without notice.
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7.1 AC Sensor Glossary of Terms

Current range: The continuos current that the sensor can measure within its specifications
Frequency range: The frequency range the sensor can measure within specifications

Supply voltage: The minimum voltage that the sensor must drop in order to operate over its full range and the maximum
voltage the sensor can safely drop within its specifications

Accuracy: The actual measurement plus and minus a percentage of the Full Scale rating of the sensor
Repeatability: The ability of the sensor to provide the same reading on a repeatable basis within a given percentage
Response time: The time required for the sensor to respond to a step function change in current

Ripple and noise: Internal noise and external ripple produced by the sensing circuit

Over-Range capability: The ability of the sensor to safely withstand currents above its maximum current rating

Operating temperature: The temperature range over which the sensor is designed to operate within specifications
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PC/PCS SERIES

Description:

The PC/PCS Series current sensors accurately measure ac current and provide a 4-20 mA dc output proportion-
al to the RMS value. They are loop powered requiring only a two wire connection. The PCS-50 and PCS-200

clamp over existing wiring for easy installation.

Specifications Units PC-50 PC-200 PCS-50 PCS-200
Current range (1) Aac RMS 50 200 50 200
Output (2) mA dc — 41020 —
Frequency range Hz 20 to 100

Supply Voltage (3) Vdc 510 40

Accuracy +% Full Scale (FS) 0.5

Repeatability +% FS 0.1

Linearity +% FS 0.1 0.1 0.3 03
Response time (Max.) ms 300

Ripple and noise (Max.} mV Peak to Peak 8

Over-Range capability (4) mA 25 Min.

Internal protection Reverse voltage protection; High over-current capability
Dielectric Test (6) kv — - 5

General Information

Operating temperature (5) °C -10 to +70

Aperture opening inches (mm) 0.73 (18.5) 0.73 (18.5) 0.85{21.6) 0.85 (21.6)
Weight grams 92 Q2 121 121
Mounting Panel mount via two #6 screws

Package ABS plastic case meets UL flammability rating 94V-O
Notes:

{1) Refer to Table 1 for choice of current ranges.

(2) Refer to Table 2

{3) Minimum voltage is 5 volts (for the sensor) plus voltage dropped across totat load resistance when sensor is
at 20 mA. Example: 20 mA will drop 16 volts across BO0 ohms total load resistance. 16 volts plus 5 volts

equals 21 volts minimum requirement.

(4) Sensor self-limits output current to 50 mA maximum,

{5) The UL approval is for an operating temperature range of - 10 °C to +40 °C

(68) The dielectric test consists of 5.0 kVac 60 Hz for one minute between a bare 0.8 inch diameter conductor
(located concentrically through the aperture) and the output of the sensor

Table 2
Table 1
Models PC-200 and PCS-200
Modal Range Jumper Maximum Currents 20 40 60 80 100 120 140 180 180 200
16 a 45 e 76 80 106 120 136 80 Aac
- 10 20 30 40 50 60 70 80 80 100
18 -
PCSIY s | Mepdrmum continuous custset - -
]
PCS-80 omaommu i 18 200 Amperss on any range 3 a
£ w0 o
PC.200/ 0 to 100 Ampas Nona Maximum curment for : s
PCS-200 010 150 Amps Mid 15 saconds is 1200 Amperes 4
i 2 3 4 65 8 7 & 9 10
010200 Ampe High On arty range 2 & 8 -8 10 12 14 8 18 20 Ax
5 10 15 20 25 0D 346 40 468 50
Due to continuous process improvement, specifications are subject fo changa without notice. —
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F. W. BELL has been a quality supplier to a
broad sector of the marketplace for more than
5O vyears. Bell’'s dedication to strict quality
control and it's progressive technology have
garned it an international reputation for
supplying rugged, high-quality products.

6120 Hanging Moss Road
Orlando, Florida 32807
407-678-6900

Fax 407-677-5765

Division of Bell Technologies Inc.
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