NCS21671

Product Preview
Current-Shunt Monitors,
Zero-Drift, 26 V Common
Mode, Bidirectional,
Shutdown

The NCS21671 are a series of voltage output current sense
amplifiers offered in gains of 25, 50, 100, and 200 V/V. These parts
can measure voltage across shunts at common mode voltages from
-0.3 V to 26 V, independent of supply voltage. The low offset of the
zero—drift architecture enables current sensing with maximum drops
across the shunt as low as 10 mV full-scale. An enable function is
provided to reduce current drain through the input pins and power
supply pins to negligible levels. These devices can operate from a
single +1.7 V to +5.5 V power supply, drawing a maximum of 40 uA
of supply current. Available in a low—profile, space-saving 1.4 x
1.8 mm X2QFN10 package.

Features
e Wide Common Mode Input Range: —0.3 V to 26 V

e Supply Voltage Range: 1.7 Vto 5.5V

® | ow Offset Voltage: £35 uV max (G = 200 V/V)

e | ow Offset Drift: 0.5 uVv/°C

® | ow Gain Error: £0.3% max

® Rail-to-rail Output Capability

® | ow Current Consumption: 40 uA max

® Enable Pin to turn off Input and Power Supply Currents
[ ]

These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS
Compliant

Typical Applications

e High-Side Current Sensing

® | ow-Side Current Sensing

e Difference Amplifier

® Telecom

® Power Management

® Battery Charging and Discharging
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X2QFN10 1.4x1.8, 0.4P
CASE xxx

MARKING DIAGRAM
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*NC denotes no internal connection. These pins
can be left floating or connected to any voltage
between VS and GND.

ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 2 of this data sheet.

Publication Order Number:
NCS21671/D
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Figure 1. Example Application Schematic of High—Side Current Sensing
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Vout = (ILoab X RsHunT) * GAIN + VRep

Pin Name Description
1,2,5 NC No internal connection. These pins can be left floating or connected to any voltage between Vg and GND.
3 IN+ Non-inverting input pin. This pin is connected to the high side of the sense resistor.
4 IN- Inverting input pin. This pin is connected to the low side of the sense resistor.
6 Vs Supply pin. Connect to the positive supply rail.
7 EN Enable pin. The part is enabled when EN is logic high. When logic low, the part is in shutdown mode. This pin
cannot be floated.
8 REF Reference pin. This allows for a DC offset at the output. For unidirectional operation, connect to ground. For
bidirectional operation, connect to any voltage between Vg and GND.
9 GND Ground pin. Connect to ground.
10 ouT Output pin.

ORDERING INFORMATION

Part Number Gain R1, R2 R3, R4 Marking Package Shipping
NCS21671MY25TAG 25 1 MQ 40 kQ X2QFN10
(Pb-Free / Halogen Free)
NCS21671MY50TAG 50 1 MQ 20 kQ X2QFN10
(Pb-Free / Halogen Free)
NCS21671MY100TAG 100 1 MQ 10 kQ2 X2QFN10
(Pb-Free / Halogen Free)
NCS21671MY200TAG 200 1MQ 5 kQ X2QFN10
(Pb-Free / Halogen Free)
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NCS21671

Table 1. MAXIMUM RATINGS

Parameter Symbol Rating Unit
Supply Voltage (Note 1) Vg +7 \%
Analog Input Voltage Differential (V|n+)—(ViN-) ViN+,VIN- -TBD to +TBD \%

Common-Mode (Note 2) GND-0.3 to +30

REF Input Voltage VREF GND-0.3 to (Vg) +0.3 \Y
EN Input Voltage VEN GND-0.3 to (Vg) +0.3 \Y
Output Voltage Vout GND-0.3 to (Vg) +0.3 \Y;
Input Current into Any Pin (Note 2) 5 mA
Maximum Junction Temperature T3(max) +150 °C
Storage Temperature Range Tste —65 to +150 °C
ESD Capability, Human Body Model (Note 3) HBM + 2000 \%
ESD Capability, Charged Device Model (Note 3) CDM + 1000 \%
Latch—up Current (Note 4) 100 mA

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality

should not be assumed, damage may occur and reliability may be affected.

1. Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for safe

operating parameters.
2. Input voltage at any pin may exceed the voltage shown if current at that pin is limited to 5mA.
3. This device series incorporates ESD protection and is tested by the following methods:

ESD Human Body Model tested per JEDEC standard JS-001-2017

ESD Charged Device Model tested per JEDEC standard JS-002-2014
4. Latch—-up Current tested per JEDEC standard JESD78E

Table 2. THERMAL CHARACTERISTICS

Parameter Symbol Package Value

Unit

Thermal Resistance, Junction—to—Air (Notes 5, 6) 03a X2QFN10 TBD

°C/W

5. Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for safe

operating parameters
6. Values based on copper area of 645 mm2 (or 1 in2) of 1 0z copper thickness and FR4 PCB substrate.

Table 3. RECOMMENDED OPERATING RANGES

Parameter Symbol Temperature Min Max Unit
Supply Voltage Vs Tp = 0°C to 85°C 1.7 5.5 \%
Ta = —40°C to 125°C 1.8 5.5
Common Mode Input Voltage Vewm Ta = —-40°C to 125°C -0.3 26 \%
Sense Voltage, (Vin+) — (ViN-) VseNSE Ta = —40°C to 125°C 126 \%

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond

the Recommended Operating Ranges limits may affect device reliability.
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NCS21671

Table 4. ELECTRICAL CHARACTERISTICS
At Ta = +25°C, Vsense = (Vine) — (Vin=), Vs = +5V, Vn+ = 12V, and Vrer = Vs/2, unless otherwise noted. Boldface limits apply over

the specified temperature range, Ty = —40°C to 125°C unless otherwise noted, guaranteed by characterization and/or design.

Parameter | Symbol | Conditions Min Typ Max Unit
Input
Common Mode Rejection Ratio CMRR Vg =+5YV, G=25 94 114 dB
xISNgN—S s\i g’m”\fGV' G=50 99 120
Tp = -40°C to 125°C | G =100 104 126
G =200 105 126
Vg=+1.7V, G=25 111
s o Z
G =100 104
G =200 108
Input Offset Voltage Vos Vg=+5Y, G=25 +30 +160 uv
Vsense = 0mV, G =50 +20 +100
Ta =-40°C to 125°C G =100 10 260
G =200 +0.55 +35
Vg=+1.7V, G=25 +112
Vsense = 0mV G =50 +128
G =100 +77
G =200 +45
Input Offset Voltage Drift vs. Tem- | dVpg/dT | Vg=+5V, Vgense = 0 mV 0.1 0.5 uv/eC
perature Ta =—40°C to +125°C
Vg =+1.7V, Vgense = 0 mV 0.5
Ta =—40°C to +125°C
Power Supply Rejection Ratio PSRR Vg=+1.7Vto +55V, +0.1 +10 uviv
Vsense = 0mV
Input Bias Current g Vsense = 0mV 30 38 A
Input Bias Current in Shutdown liBsD Vsense = 0mV 1.8 nA
Tp = 0°C to +85°C 10 nA
Input Offset Current lio Vsense = 0mV +0.1 A
Output
Gain G G=25 25 VIV
G =50 50
G =100 100
G =200 200
Gain Error Vsense = —5mV to +5mV, +0.3 %
Tp = —40°C to 125°C
Gain Error vs Temperature Ta = —40°C to 125°C 3 10 ppm/°C
Nonlinearity Error Vsgnse = —5mV to +5mV +0.01 %
Maximum Capacitive Load No sustained oscillation 1 nF
Voltage Output
Swing to Vg Supply Rail VoH R =10 kQ to GND Vg - Vg —-0.2 \%
Tp = —40°C to +125°C 0.07
Swing to GND VoL R =10 kQ to GND 0.0055 0.05 Y
Tp =—40°C to +125°C
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NCS21671

Table 4. ELECTRICAL CHARACTERISTICS
At Tp = +25°C, Vgense = (Vint) — (ViN-), Vs = 5V, Vn+ = 12V, and VRrer = Vs/2, unless otherwise noted. Boldface limits apply over
the specified temperature range, Tp = —40°C to 125°C unless otherwise noted, guaranteed by characterization and/or design.

Parameter | Symbol | Conditions Min Typ Max Unit
Frequency Response
Bandwidth (f_sgg) BW CLoap = 10pF G=25 40 kHz
G =50 40
G =100 30
G =200 20
Slew Rate SR 0.4 Vius
Noise
Voltage Noise Density en | 45 nV/VHz
Power Supply
Enable Input Threshold Voltage Vith(EN) Logic High (Enabled Mode) 1.3 \Y
Logic Low (Shutdown Mode) 0.5 \%
Enable Input Leakage Current lEN Ven=Vg =15V 11 A
Ven = GND 1.1 HA
Enable Time (Note 7) ton R =10 kQ2 to GND 30 us
Shutdown Time (Note 7) torr R_ =10 kQ to GND 30 us
Quiescent Current lg Vsense = 0mV; 35 40 A
Ta =—40°C to +125°C
Quiescent Current in Shutdown losp Vsense = 0mV 0.2 1 A

7. Shutdown Time (torg) and Enable Time (ton) are defined as the time between the 50% point of the signal applied to the EN pin and the point
at which the output voltage reaches within 10% of its final value. Vsgnsg = (0.75 * Vs — VRep) / Gain
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PACKAGE DIMENSIONS

X2QFN10 1.4x1.8

CASE xxx
NOTES!
»_IEI 1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994,
PIN ONE -~ E 2, CONTROLLING DIMENSION' MILLIMETERS
REFERENCE 3. DIMENSIONgh,APPLIES TO THE PLATED TERMINALS
| AND IS_.MEASUREDMBETWEEN 010 AND 0.20mm FROM
N THE FERMINAL TIR.
NN 4, PROFILE4APPRIES TO THE TERMINALS.
I
|
|
A 3 MILLIMETERS
. DM | MIN. | nNOM. | MAX.
TOP VIEW K ™\ A 030 | 035 | 040
& Al | —— | ——— | o0s
A3 0125 REF
b 015 | 020 | 025
A1 D 135 140 | 145
DETAIL B E 175 180 | 185
DETAIL B R 0.40 BSC
770.05[C | IA L 035 | 040 | 045
. - L3 | 045 | 050 | 055

wx[S[eosle] T 4] ; SEATING
NOTE 4
SIDE,\VIEW

’__@ 0.66
i 31,5 e DUTLINE '
Qg @]
] _j+E_ L ot
! o 040 | EEL
10 PITCH Eﬂlﬁ ]
'—3—|"——| l——10X b 10x 023—] |
$%‘%ﬂy 9X 0.56
NOTE 3 RECOMMENDED
BOTTOM VIEW MOUNTING FOOTPRINT
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ON Semiconductor and ‘Jare trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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