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AiP28180/28181/48180/48181
Zero-Drift, Bidirectional Current
Detection Amplifier

Product  Specification

Specification Revision History:

Version Date Description
2025-08-A0 2025-08 New
2025-09-A1 2025-09 Modify parameters
2025-11-A2 2025-11 Delete DFN10, DFN8 package form; delete AiPx8180B
2025-12-A3 2025-12 Update marking code
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1. General Description

AiPx8181 and AiPx8180 are multi-channel, wide-bandwidth, zero-drift current detection amplifiers,
mainly used in battery monitoring, power management, over-current detection and other applications. This
current can sense the voltage drop across the shunt resistor at a common-mode voltage ranging from -0.2V
to 30V. The AiPx8181 and AiPx8180 integrate a matched resistor gain network, with four fixed gain
options: 20V/V, 50V/V, 100V/V and 200 V/V.

AiPx8181 and AiPx8180 are powered by a single power supply with a voltage range of 2.7V to 5.5V. The
dual-channel AiP28181 and AiP28180 have a maximum supply current consumption of 500uA, while the
four-channel AiP48181 and AiP48180 have a maximum supply current consumption of 900uA. AiPx8181
is available in dual-channel MSOP10 and four-channel TSSOP20 packages; AiPx8180 is available in
dual-channel MSOP8 and four-channel TSSOP14 packages.

Features:
® Rail-to-rail output
® Offset voltage:
¢ H50LV (Max.), VCM=0V
¢ 500LV(Max.), VCM=12V
® Precision and zero-drift characteristics
€ Gain error: 1% (Max.)
€ Offset drift: 1uV/'C (Max.)
€ Gain drift: 20ppm/°’C (Max.)
® OQutput voltage gain:
€ 20V/V (AiPx8181 Al, AiPx8180 Al)
€ 50V/V (AiPx8181 A2, AiPx8180 A2)
4 100V/V (AiPx8181 A3, AiPx8180 A3)
€ 200V/V (AiPx8181 A4, AiPx8180 A4)
® High bandwidth: 350kHz (AiPx8181 A1, AiPx8180 Al)
®  Package form:
¢ AiP28180: MSOP8
¢ AiP28181: MSOP10
¢ AiP48180: TSSOP14
¢ AiP48181: TSSOP20
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Ordering Information:
Reel packing specifications:

Packaging Marking Reel Boxed reel
Part number . . Notes
form code guantity quantity
Dimensions of
lastic enclosure:
: 5000 10000 P
AiP28180A1MAS8.TR MSOP8 28180A1
! PCS/reel PCS/box 3._Omm><_3.0rnm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
AiP28180A2MA8.TR | MSOP8 | 28180A2 5000 10000 1 3 omm>a.0mm
PCS/reel PCS/box . o
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
AiP28180A3MAS.TR | MSOP8 | 28180A3 5000 10000 | 3 5mms@.0mm
PCS/reel PCS/box . s
Pin spacing:
0.65mm
Dimensions of
lastic enclosure:
: 5000 10000 P
AiP28180A4MAS8.TR MSOP8 28180A4
! PCS/reel PCS/hox | 3:0mm>3.0mm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
AiP28181AIMAI0.TR | MSOP10 28181A1 5000 10000 3.0mm>3.0mm
PCS/reel PCS/box . o
Pin spacing:
0.50mm
Dimensions of
plastic enclosure:
AiP28181A2MAI10.TR | MSOP10 28181A2 5000 10000 3.0mm>3.0mm
PCS/reel PCS/box . o
Pin spacing:
0.50mm
Dimensions of
plastic enclosure:
AiP28181A3MAL0.TR | MSOP10 28181A3 5000 10000 3.0mm>3.0mm
PCS/reel PCS/box . S
Pin spacing:
0.50mm
Dimensions of
plastic enclosure:
AiP28181A4MAI0.TR | MSOP10 28181A4 5000 10000 3.0mm>3.0mm
PCS/reel PCS/box . o
Pin spacing:
0.50mm
Dimensions of
plastic enclosure:
AiP48180A1TAL4.TR | TSSOP14 | 48180Al1 5000 10000 5.0mm>4.4mm
PCS/reel PCS/box . o
Pin spacing:
0.65mm
Dimensions of
AiP48180A2TAL4TR | TSSOP14 | 48180A2 5000 10000 | plastic enclosure:
PCS/reel PCS/box 5.0mm>4.4mm
Pin spacing:
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 2
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0.65mm

Dimensions of
plastic enclosure:

; 5000 10000
AiP48180A3TA14.TR TSSOP14 48180A3 PCS/reel PCS/hox 5._Omm ><_4,4mm
Pin spacing:
0.65mm

Dimensions of
plastic enclosure:

: 5000 10000
AiP48180A4TAL4TR | TSSOP14 | 48180A4
IP48180 S50 8180 PCS/reel PCS/hox | >-0mm>4.4mm
Pin spacing:
0.65mm

Dimensions of
plastic enclosure:

! i 4000 8000
AiP48181A1TA20.TR | TSSOP20 | AiP48181A1
| | PCS/ reel PCShox | S:omm>4.4mm
Pin spacing:
0.65mm

Dimensions of
plastic enclosure:

; ; 4000 8000
AiP48181A2TA20.TR TSSOP20 | AiP48181A2 PCS/ reel PCS/box 6._5mm ><4_4mm
Pin spacing:
0.65mm

Dimensions of
plastic enclosure:

. : 4000 8000
AiP48181A3TA20.TR | TSSOP20 | AiP48181A
IP4B181A3TAZ0 SSOP20 | AIP4BIBIAS | o ool PCS/hox | 8->mm>4.4mm
Pin spacing:
0.65mm

Dimensions of
plastic enclosure:

! i 4000 8000
AiP48181A4TA20.TR | TSSOP2 AiP48181A4
| e PCS/ reel PCS/hox | B-2mm>4.4mm
Pin spacing:
0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2. Block Diagram And Pin Description
2.1, Block Diagram

VS
1
L

AiP28180

Figure 1. Function diagram of AiP28181 and AiP28180

Vs Vs
1
] 1]

LI :
AiP48181 AiP48180
IN-1
:| OUT
ouT1
IN+1 REF1
IN-2
ouT2
IN+2 REF2
IN-3

. ouTs

h “
} ouT4

[
L
GND

:| ouT2

:| ouT3

] OUT4

GND

Figure 2. Function diagram of AiP48181 and AiP48180
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2.2+ Pin Configurations (AiP28181, AiP48181)

outi[1] O 10| vs
IN-1[ 2] 9] ouTt2
IN+1 [ 3] | 8]IN-2
GND [ 4 | | 7 ] IN+2
REF1[5 | | 6 | REF2
Figure 3. MSOP10 (AiP28181)
REF1[1| O 20| REF4
OUT1 |2 19| OUT4
IN-1 | 3| 18] IN-4
IN+1 [ 4 | 17] IN+4
VS |5 | 16| GND
IN+2 [ 6 | 15| IN+3
IN-2 [ 7 14 IN-3
OouUT2 |8 | 13| OUT3
REF2 [ 9 | 12| REF3
NC [10| 11] NC

Figure 4. TSSOP20 (AiP48181)

2.3. Pin Description (AiP28181, AiP48181)

Pin Name | AiP28181 AiP48181 10 Description
GND 4 16 Ground Ground
IN-1 2 3 [ Channel linverting input
IN+1 3 4 | Channel 1non-inverting input
IN-2 8 7 | Channel 2 inverting input
IN+2 7 6 [ Channel 2 non-inverting input
IN-3 - 14 | Channel 3 inverting input
IN+3 - 15 [ Channel 3 non-inverting input
IN-4 - 18 [ Channel 4 inverting input
IN+4 - 17 [ Channel 4 non-inverting input
NC - 10, 11 - floating
OuUT1 1 2 ) Channel loutput voltage
ouT2 9 8 0 Channel 2 output voltage
OUT3 - 13 0 Channel 3 output voltage
ouUT4 - 19 ) Channel 4 output voltage
REF1 5 1 [ Channel 1 reference voltage
REF2 6 9 [ Channel 2 reference voltage
REF3 5 12 [ Channel 3 reference voltage
REF4 5 20 | Channel 4 reference voltage
VS 10 5 Power Supply voltage
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 5
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2.4, Pin Configurations (AiP28180, AiP48180)

outi[1] O 8] Vs
IN-1 [ 2 | | 7] 0UT2
IN+1 | 3| 6 IN-2
GND [ 4 5] IN+2
Figure 5. MSOP8 (AiP28180)
ouTi[1]| O 14| OUT4
IN-1 | 2 | 13| IN-4
IN+1[3 12| IN+4
VS|4 11| GND
IN+2 [ 5 10| IN+3
IN-2 | 6 | 9 |IN-3
OUT2 | 7 | '8 | OUT3

Figure 6. TSSOP14 (AiP48180)

2.5\ Pin Description (AiP28180, AiP48180)

Pin Name | AiP28180 | AiP48180 10 Description
GND 4 1 Ground Ground
IN-1 2 2 | Channel 1 inverting input
IN+1 3 3 | Channel 1 non-inverting input
IN-2 6 6 | Channel 2 inverting input
IN+2 5 5 [ Channel 2 non-inverting input
IN-3 - 9 [ Channel 3 inverting input
IN+3 - 10 | Channel 3 non-inverting input
IN-4 - 13 | Channel 4 inverting input
IN+4 - 12 [ Channel 4 non-inverting input
OuUT1 1 1 0 Channel 1 output voltage
ouT2 7 7 ) Channel 2 output voltage
OuUT3 - 8 ) Channel 3 output voltage
ouT4 - 14 ) Channel 4 output voltage
VS 8 4 Power Supply voltage
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamb=25°C, unless otherwise specified)

Characteristic Symbol Min. Max. Unit
Supply voltage VS - 6 \%
Input voltage Differential (IN+)-(IN-) -30 30 V
IN+, IN- Common-mode (VCM) GND-0.2 35 \Y
Output current lout - 8 mA
Junction temperature T, - 150 C
Storage temperature Tstg -65 150 C
Soldering temperature (10s) To 260 C
3.2, ESD
Parameter Symbol Conditions Value Unit
ESD HBM ANSI/ESDA/JEDEC JS-001 13 kv
3.3+ Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
Common-mode input VCM 0.2 12 30 v
voltage
Supply voltage VS 2.7 5 55 \Y
Operating temperature Tamb -40 25 125 C

3.4. Electrical Characteristics

(Tamp=25C, VSENSE=(VIN+)-(VIN-), VS=5V, VIN+=12V, VREF=VS/2, unless otherwise specified)

Parameter Symbol \ Conditions \ Min. \ Typ. \ Max. \ Unit
Input
input offset VOS VSENSE=0mV - +00 3500 uv
voltage VSENSE=0mV, VIN+ =0V - 25 +50 Y%
input offset
voltage VOS TC VSENSE=0mV, -40°C to 125°C - 0.2 1 wv/°C
temperature
drift
Common-mode |y -40°C 10 1257C 0.2 - 30 Vv
input voltage
Common-mode VIN+=0 to 30V, VSENSE=0mV,
rejection ratio ChGR -40°C t0 125°C 84 100 i dB
Input bias B VSENSE=0mV, VIN+ =0V - -6 - HA
current VSENSE=0mV - 65 - pA
Input offset 10S VSENSE=0mV i 40,05 - iy
current
Power supply VS=+2.7V to 18V, VIN+=18YV, i
rejection ratio PSRR VSENSE=0mV 8 40 WV
NOISE RTI (referred to input)
Input voltage _ i i nv
noise density en F=1kHz 40 NHz
Output
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 7
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AiPx8181A1/ AiPx8180A1 - 20 - VIV
Gain G AiPx8181A2/ AiPx8180A2 - 50 - VIV
AiPx8181A3/ AiPx8180A3 - 100 - VIV
AiPx8181A4/ AiPx8180A4 - 200 - VIV
Gain error EG VOUT=0.5V to VS-0.5V, -40°C to 125°C - +).1% +H% —
Gain error
temperature EGTC -40°C t0125C - 15 20 ppm
drift
Nogr'::)r;ear - VOUT=0.5V to VS-0.5V - | 0.01% - —
MaX|mL_|m load CLOAD No sustained oscillation - 1 - nF
capacitance
Output swing
from the power VOH RLOAD=10kQ to GND, -40°C to 125°C - VS-0.03 | VS-0.02 \%
supply rail
Output swing
from the VOL | RLOAD=10kQ to GND, -40°C to 125°C .| VGND+ | VGND+ |,
. 0.0005 0.005
ground rail
Frequency response
CLOAD=10pF,
AiPx8181A1, AiPx8180A1 i 350 ) U
CLOAD=10pF,
. AiPX8181A2, AiPx8180A2 - 210 - kHz
Bandwidth BW =
CLOAD=10pF, ) 150 i KHz
AiPx8181A3, AiPx8180A3
CLOAD=10pF,
AiPx8181A4, AiPx8180A4 i 105 i kHz
AiPx8181A1, AiPx8180A1 - 2.5 - V/us
Slew rate SR AiPx8181A2, AiPx8180A2 - 4 - V/us
AiPx8181A3, AiPx8180A3 - 6 - V/us
AiPx8181A4, AiPx8180A4 - 8 - V/us
Power supply
Supply voltage VS - 2.5 - 6 \Y
AiP28181, AiP28180, VSENSE=0 mV - 330 500 pA
AiP28181, AiP28180, VSENSE=0 mV,
. . . - - 600 HA
Quiescent 10 -40°C t0125C
current AiP48181, AiP48180 VSENSE=0 mV - 690 900 UA
AiP48181, AiP48180, VSENSE=0 mV,
- - 1200 HA

-40°C t0 125°C
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4, Characteristic Curve

(The following is the characteristic curve of AiP28181A1.)
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Figure 7. Supply voltage vs. Quiescent current
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Figure 9. Common-mode input voltage vs. Input bias current
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Figure 11. Common-mode input voltage vs. Input bias current
(VS=0V, VREF=2.5V)
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Figure 12. Common-mode input voltage vs. Input bias current
(VS=5V, VREF=0V)
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5. Typical Application Circuit And Application Note

- 2.7%5.5V
VM up to 30V AiPx8181 VS T’
<MW 0. 1uF
Rshunt I
bn-1 B3 R 0UT1 -
"A"' "A"' Am
—— — VREP
[N+1 apa
\AAJ \AAJ
R4 R2 / I|'
GND
-+

Figure 13. Typical application circuit of AiPx8181

2.775.5V

VCM up to 30V AiPx8180 VS T‘
MV 0. 1uF
Rshunt I
IN-1,R% R1 oUT1 =

\AAJ

ADC

[N+1 aan
\AAJ
R4 R2 J_—
GND
-

Figure 14. Typical application circuit of AiPx8180

The figures above show the basic application connection for AiPx8181/AiPx8180. The input pins IN+ and
IN- should be connected directly to the sense resistor as close as possible to minimize any resistance in
series with the sense resistor. To ensure stability, a power supply bypass capacitor should be placed close
to the device pins.
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6. Package Information

6.1. MSOP8

il

i
=T A2 A
i

SELT:

O
il

2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.10
Al 0.05 0.15
A2 0.75 0.95
b 0.22 0.38
c 0.08 0.23
D 2.90 3.10
E 4.70 5.10
El 2.90 3.10
e 0.65
L 0.40 | 080
L1 0.95
0 0° | 8°
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6.2+ MSOP10

2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.10
Al 0.05 0.15
A2 0.75 0.95
0.17 0.27
c 0.08 0.23
D 2.90 3.10
E 4.70 5.10
El 2.90 3.10
e 0.50
0.40 | 0.80
L1 0.95
0 0° | 8°
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6.3\ TSSOP14
D

“ A
NIRININIRININ,

TAW A2

mm
O
@ @ ki)
el
2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
¢ 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 | o075
L1 1.00
0 0° | 8°
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6.4\ TSSOP20
D

/ |

Ty '

TM A2

mm
O
A
2023/12/A Dimensions In Millimeters

Symbol Min Max
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 6.40 6.60
El 4.30 4,50
E 6.20 6.60

e 0.65
L 0.45 | 075

L1 1.00
0 0° | 8°
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7~ Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | . Hexaval Polybro .

Lead ) . Butylbe 9. B

and y and 2#3 ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur | = qmi | chromiu | minated | d phthala phthala ?’ tyl

lead y m biphenyl | biphen | € te yhth |a | phthala

compou | compo | UM compoun| s yl f aa | e

nds unds comp 1 g ethers ¢

ounds
Lead
frame O O O o O 0] O o O O
Plastic
. [} o (@] @] @] o o o o @]

resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit of the following
explanatio the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.

7.2~ Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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