MCS Series Current Sensor
MCS

Preliminary Datasheet

1. General Introduction

The MCS series of current sensors provides a small and cost-effective solution for
measuring AC and DC currents in industrial and automotive applications, and it offers a
variety of output modes.

2. Features

Open-loop current sensor based on Hall effect induction
Single 5V power supply

Analog voltage output

Supports unidirectional or bidirectional currents

+50A to +200A current range

Sensor operating temperature range: -40°C to +125C
(150A for -40 °C to +105°C; 200A for -40 °C to +85°C)
Optional 0.5V or 2.5V zero-current output voltage

Optional ratiometric output (proportional to the supply voltage) or non-ratiometric
output
Good accuracy, linearity and temperature drift

® | ow series-resistance limits internal power consumption and heating

3. Applications

® EV/HEV motor controllers
® AC Inverters
® DC/DC converters

Pin Name Description

1 Vcc Sensor power supply

2 GND GND

3 Vout Sensor analog output

4 Ip+ Current inflow+

5 Ip- Current outflow- Vs
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4. Maximum Rating
DC Operating Parameters : At (Ta=25 degree C)
Characteristic Symbol Rating Unit
Supply voltage Vee -0.3t06.5 V
Supply current lec 18 mA
Output voltage Vour 0.15 to Vcc-0.15 vV
Output current lout +40 mA
Working temperature Ta -40 to 150 °C
Max junction temperature T; 165 °C
Storage temperature Ts -55 to 165 °C
5. Specifications
DC Operating Parameters: Vcc = 5V
Parameter Symbol Condition Min Typ. Max *| Unit
Supply voltage Vee 4.5 5 5.5 \Y
Supply current lcc RL>=10 kQ 13 18 mA
Power-on delay | Tpo Ta= 25°C 80 us
QVO Ratiometry
Following Vcc (- | Eratio -0.3 0.3 %
R)
MCSxxxBR Veel2
Zero current Voo MCSxxxBF lp=0, Ta= 2.50 v
output MCSxxxUR 25°C Vee/10
MCSxxxUF 0.50
MCSxxxBR
[ =+/-1p +2
Output voltage \, ,,  MCSxxxBF v
range OUT TYO IMCSxxxUR o
MCSxxxUF 1=0.lp 4
Load resistance R. Vour to Vcc or GND 2 KQ
tz;:ci e C.  Nour TOGND 6 100 | nF
Ta= 25°C, C.=1nF, Ip
Response time tresponse  PLEP=50% of Ip+; to 90% of 3 us
output voltage
Bandwidth pw  [omalsignal=3dB, Cu=lnF, o, 170 KHz
Ta=25°C
e L e SENERE

Ver.0.1

2021/6/28




MCS Series Current Sensor
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MCSO050B Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C
Parameter \Symbol \ Condition Min \Typ. \ Max \ Unit
Nominal parameters
Primary current o 50 50 A
measurement range
Sensor sensitivit =5.
\ SENSt | @Vcc=5.0V 40 MV/A
A
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
[p=0A, Ta=25°C -4 +3 4 mV
Zero current offset I 0A Tod0°C
voltage V P=mh TATT )
g ok | oeec 20 +8 | 20 mv
Ip=0A, Ta=25°C, after
Magnetic Hysteresis low excursion of 50A 125 | 250 mA
Zero current offset error | lorrser | Ta=25°C 0.3 A
Linearity error Eun Over measurement -1 0.5 1 %
range
Full scale of |
E P -2 2 %
o TN\ 1,=p5°C~125°C °
ota Output error Full scale of |
E P _ 0
TOTED | Tp=—40°C~25°C 2 2 o
MCSO050U Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C
Parameter \Symbol \ Condition | Min \Typ. \ Max \ Unit
Nominal parameters
Prim n
rimary current o 0 50 A
measurement range
n nsitivi =5.
Sensor sensitivity SENSt | @Vcce=5.0V 80 mV/A
A
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
[p=0A, Ta=25°C -4 +3 4 mV
Zero current offset m0A Tmd0°C
voltage V P=Um, 1A= ,
g OE ~125°C 20 +8 20 mV
Ip=0A, Ta=25°C, after
Magnetic Hysteresis low excursion of 50A 80 150 mA
Zero current offset error | lorrser | Ta=25°C 0.15 A
Linearity error Eun Over measurement -1 0.5 1 %
range
Full scale of |
E P -2 2 %
o 1D 1,=25°C~125°C °
ota OUtpUt error Full scale of |
E Pl - 0
TOTD | T,=—40°C~25°C 2 2 &
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MCS100B Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C
Parameter \Symbol \ Condition | Min \Typ. \ Max \ Unit
Nominal parameters
Pri t
rimary curren o 100 100 A
measurement range
Sensor sensitivit =5.
y SENSt | @Vcc=5.0V 20 mV/A
A
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
Ip=0A, Ta=25°C -4 +3 4 mV
Zero current offset I —OA Tr=40°C
voltage V P=UM, 1A= .
g oF | loeec 20 +8 | 20 mv
1p=0A, Ta=25°C, after
Magnetic Hysteresis lom excursion of 100A 200 | 300 mA
Zero current offset error | lorrser | Ta=25°C 0.5 A
Linearity error Eun roa\:]egremeasurement -1 0.5 1 %
E Full scale of Ip, 2 2 o
o TOTHD | T,=25°C~125°C ’
otal output error Full scale of |
Eroren TA=—40°C~25P‘;C 2 2 %
MCS100U Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C
Parameter \Symbol \ Condition ] Min \Typ. \ Max \ Unit
Nominal parameters
Pri t
rimary curren N 0 100 A
measurement range
Sensor sensitivit Vcee=5.0V
Yy SENSt @Vcc=5.0 40 mV/A
A
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
Ip=0A, Ta=25°C -4 +3 4 mV
Zero current offset I OA T=A0°C
voltage V P=UM, 1A= .
g oF | oeec 20 +8 | 20 mv
1p=0A, Ta=25°C, after
Magnetic Hysteresis lom excursion of 100A 100 | 150 mA
Ta=25°C 0.25
Zero current offset error | lorrser A 0 A
Linearity error Eun g\r/]eg;measurement -1 0.5 1 %
E Full scale of Ip, 2 ) o%
o TOTHD | 1, =05°C~125°C °
ota OUtpUt error Full scale of |
Broren |7, _ag°c-25°C 2 2 %
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MCS150B Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C

Parameter \Symbol \ Condition | Min \ Typ. \ Max \ Unit
Nominal parameters
Pri t
rimary curren o 150 150 A
measurement range
Sensor sensitivit =5. :
itivity SENSt | @Vce=5.0V 13.3 mV/A
A 3
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
[p=0A, Ta=25°C -4 +3 4 mV
Zero current offset I —OA Tr=40°C
voltage V P=M, AT .
g OE _125°C 20 +8 20 mV
Ip=0A, Ta=25°C, after
Magnetic Hysteresis lom excursion of 150A 300 | 400 mA
Ta=25°C 0.75
Zero current offset error | lorrser A 0 A
: : rm remen
Linearity error Eun 21\:12]e easurement -1 0.5 1 %
E Full scale of I, 2 2 Y
| TOTHD 1, =25°C~125°C °
Total output error Full scale of |
Brorn | 7,=_ag°c-25°C 2 2 %
MCS150U Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C
Parameter \Symbol \ Condition Min \ Typ. \ Max \ Unit
Nominal parameters
Pri t
rimary curren " 0 150 A
measurement range
Sensor sensitivit =5. .
y SENSt | @Vcc=5.0V 26.6 mV/A
A 7
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
Ip=0A, Ta=25°C -4 +3 4 mV
Zero current offset I OA T=A0°C
voltage V P= AT }
g OE ~125°C 20 +8 20 mV
Ip=0A, Ta=25°C, after
Magnetic Hysteresis lom excursion of 150A 180 | 320 mA
Ta=25°C 0.45
Zero current offset error | lorrser " 0 A
. . Over measurement
Linearity error Eun ra\rgge N -1 0.5 1 %
Full scale of |
E P -2 2 %
o O | 1,=25°C~125°C ’
ota OUtpUt error Full scale of |
Broren |7, _ag°c-25°C 2 2 %
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MCS200B Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C

Parameter \Symbol \ Condition | Min \ Typ. \ Max \ Unit
Nominal parameters
Pri t
rimary curren o 1200 200 A
measurement range
nsor sensitivit =b.
Sensor sensitivity SENSt | @Vce=5.0V 10 mV/A
A
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
[p=0A, Ta=25°C -4 +3 4 mvV
Zero current offset I —OA Tr=40°C
voltage V P=>m 1A= ,
9 I e 20 +8 | 20 mv
Ip=0A, Ta=25°C, after
Magnetic Hysteresis lom excursion of 200A 400 | 500 mA
Zero current offset error | lorrser | Ta=25°C 1.0 A
. : Over measurement
Linearity error Eun -1 0.5 1 %
range
E Full scale of Ip, 2 2 o
o 1D | 1 =25°C~125°C °
otal output error Full scale of |
E Pl - 0
TOTED | 7,=—40°C~25°C 2 2 &
MCS200U Version Performance Parameters
VCC=5.0V (unless otherwise stated), Ta=-40°C ~125°C
Parameter \Symbol \ Condition Min \ Typ. \ Max \ Unit
Nominal parameters
Primary current o 0 200 A
measurement range
Sensor sensitivit =5.
A% SENSt @Vcc=5.0V 20 mV/A
A
Accuracy parameters
Sensitivity error Esens | @Ta=25°C;Vcc=5.0V -1 1 %
Ip=0A, Ta=25°C -4 +3 4 mV
Zero current offset I OA T=A0°C
voltage V P=mh TATT -
g oF | ioeec 20 8 | 20 mvV
Ip=0A, Ta=25°C, after
Magnetic Hysteresis lom excursion of 200A 200 | 250 mA
Zero current offset error | lorrser | Ta=25°C 0.5 A
Linearity error Eun Over measurement -1 0.5 1 %
range
E Full scale of Ip, 2 2 o
o TOTD |, =p5°C~125°C °
otal output error Full scale of |
E P _ 0
TOTUN | 7,=-40°C~25°C 2 2 &
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6 - Schematic Diagram
+5V +5V
(R1=R2)

4 ™ N 7 I Y
Current = —— A/D(1) ECU Current < ECU
Sensor Vece o Seimar Vee %

HALL 1 é > GND HALL __§ GND
GND 1 §J____ GND 1 § J___
T 135
A _/ Vout \D A/D(2) / o _/ Vout \ = A0 J

-XR version: Vovo=Vcc/2 (ratiometric for double-ended ADC)

-xF version: Vqvo= 2.5V (fixed gain for single ended ADC)

*The VCC capacitor Cgypass should be as close as possible to the module's supply pins

7. Ordering Information
Primary Sensitivity | Minimum
Zero-Current . .
Model vV W) Current (Typical) Packlng Mlnlml_Jm Order
OV IRange Ip (A) (mV/A) | Quantity | Quantity (PCS)
(PCS) B

MCSO050BR Vecl 2 C1:100nE/2
MCSO050BF 2.50 +30 40 40 4uu
MCSO050UR Veel 10

MCS050UF 0.50 30 80 40 400
MCS100BR Veel 2

MCS100BF 2.50 +100 20 40 400
MCS100UR Vccl 10

MCS100UF 0.50 100 40 40 400
MCS150BR Veel 2

MCS150BF 2.50 +150 13.33 40 400
MCS150UR Veol 10

MCS150UF 0.50 150 26.67 40 400
MCS200BR Veel 2

MCS200BF 2.50 +200 10 40 400
MCS200UR Veol 10 200 - 20 400

* For current beyond the standard current specification please contact the factory
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8. Definition of performance parameters

® Zero current offset voltage (Vovo): sensor output voltage in the state of zero primary
current. There are options for fixed or ratiometric Vovo:
-XR: Vavo follows the supply voltage Vcc with a constant ratio; Vovo=Vcc/2 or Vovo=
Vcc/10
-XF: Vavo is independent of the supply voltage within the Vcc operating range; Vovo=
2.5V, or VQvo=0.5 Vv

® Sensor Sensitivity (Sens): Sensitivity is the slope of the straight-line output voltage:
Vour=VovotSens*lp
It is measured as the change in output voltage divided by the change in current, and
the typical Sensitivity is defined as follows:
Sens = 4V/(lp_vax-lp_min)

® Electrical Offset Voltage (Voe): Hall effect sensors are susceptible to voltage shifts due
to stress and temperature. With zero magnetic field, there will be a small difference
between the voltage error.

® Zero Offset Current (loreser): Due to tolerances, stresses and heat dissipation of internal
components, the Electrical Offset Voltage may drift compared to the typical value at room

temperature. lorrser is this drift is expressed in Amperes.

® Sensitivity with temperature: Due to the internal temperature compensation factor, the
Sensitivity may drift temperature compared to the typical value at room temperature.

® Magnetic Hysteresis (lom): Due to the hysteresis of the magnetic core material of the
sensor, when maximum primary current is applied, and then the current returns to zero,

the sensor will measure an error current low.

® Response Time: The time interval between the applied current reaching 90% of its final
value, and the corresponding output voltage reaching 90% of the final value.

® Rise time: The rise time of the sensor refers to the time interval between 10% of the
output of the sensor and the final 90%.

(%) 4 (%) 4

the current applied sensor output

90 sensor output 9% - — — — — —

i Rise time(tr)

186 |— —

o]
+
o
+
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Continue :

® QVO Ratiometricity Error (Eratio): For —xR versions, the sensor VQVO varies
according to the applied supply voltage (4.75 to 5.25V). The Ratiometricity is the
deviation between the sensor's zero point output and the theoretical value. It is defined

asf =
E, = Vovow ey

= x 100%
Vovoisv) — Veer/5

® Linearity Error (Linerr): The maximum deviation of the output voltage from the ideal
straight-line curves:

-BR mode: Vour=Vce/2+2%1p/lpmax))
-BF mode: Vour=2.5+2xlpApmax))

& Voyr

Reference output line

Linear error curve

® Total Output Error (Evor): The sensor current measurement value and the actual
current (Ip), the formula is defined as the difference between the ideal output voltage
and the actual output voltage divided by the ideal sensitivity:
E _ Vfour[.'p) - VIOUT[ideal)[lp)
rorte Sens(igeqn > Ip

VIOUT[ideuI)[l,p] = VIOUT[Q) + (Sens(igean * Ip)

At relatively high current, Eror is mainly due to sensitivity error; At relatively low current,
Eror is mainly due to offset voltage error (Vo). When Ip is near zero, the Eror calculation
has a divide-by-zero component, and is close to infinity.
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9. Design Notes

1. Faulty wiring may cause damage to the sensor. After the sensor is connected to the 5V
power supply, the measured current passes through the direction of the sensor arrow,
and the corresponding voltage value can be measured at the output end.

2. BR mode: The output voltage Vour is directly proportional to the supply voltage
Vce,Vour=Vec/2+2xIp/lpmaxy. A change in the supply voltage will cause a change in
Vour.

For example: V¢ range 4.75V to 5.25V-The output range of static output voltage Vovo
under the corresponding OA is 2.375V~2.625V, and the range of full range
output(Voutgpmax)) is 4.275V~4.725V.

3. BF mode: zero output voltage Vqovo=2.5V, the gain is fixed at 2V, the output curve is:
Vout=2.5+2x% Ip/lpmax); FOr example: Vcc range 4.75V to 5.25V-The static output
voltage Vovo under the corresponding OA is 2.5V; and the output of full range
(Vout@pmax) is constant at 4.5V.

10. Packing Instructions
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Carton: 4 boxes/carton

BOX: 10 tubes/box
Tube: 40pcs/tube '

Copy Rights and Disclaimer

w

1. This document may not be reproduced or duplicated, in any form, in whole or in part without prior
written consent of MIT . Copyrights © 2021, MIT-Magnetic Integrated Technology Incorporated.

2. MIT-Magnetic Integrated Technology reserves the right to make changes to the information
published in this document at anytime without notice.

3. MIT’s products are limited for use in normal commerecial applications. MIT’s products are not to be
used in any device or system, including but not limited to medical life support equipment and
system.
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