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1、General Description 

AiP221/AiP321 is a single high-gain frequency-compensated operational amplifier designed to operate 

from a single supply over a wide range of voltages. Operation from dual supplies is also possible. Under 

recommended operating conditions, the power supply current remains independent of the supply voltage. 

Application includes sensing amplifiers, audio amplifiers, industrial control circuits, DC gain components 

and all scenarios employing conventional operational-amplifier circuits. 

 

Features: 

 Wide supply ranges 

Single supply: 3V～36V 

Dual suppliers: ±1.5V～±18V 

 Low supply-current drain independent of supply voltage: 0.7mA Typical 

 Wide unity gain bandwidth: 0.7MHz 

 Built-in frequency compensation 

 Low input bias and offset parameters 

Input offset voltage: 3mV typical 

Input offset current: 2nA typical 

Input bias current: 20nA 

 Differential input voltage range equal to maximum-rated supply voltage: ±36V 

 Open-loop differential voltage gain: 100dB typical 

Packaging form: SOT23-5 

 

 

Ordering Information:  

Reel packing specifications: 

Part number 
Packaging 

form 

Marking 

code 

Reel  

quantity 

Boxed reel 

quantity 
Notes 

AiP221GB235.TR 

SOT23-5 

221 
3000           

PCS/reel 

30000  

PCS/box 

Dimensions of 

plastic enclosure: 

2.9mm×1.6mm      

Pin spacing: 

0.95mm 
AiP321GB235.TR 321 

 

Note: If the physical information is inconsistent with the ordering information, please refer to the actual 

product. i-c
ore
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2、Block Diagram And Pin Description 

2.1、Block Diagram 

 

 

2.2、Pin Configurations 

1

2

3
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4

IN+

GND
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OUT

 

 

2.3、Pin Description 

Pin No. Pin Name Description 

1 IN+ Positive input 

2 GND Ground 

3 IN- Negative input 

4 OUT Output 

5 VCC Power supply 
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3、Electrical Parameter 

3.1、Absolute Maximum Ratings  

(Tamb=25℃, unless otherwise specified)  

Characteristic Symbol Conditions Value Unit 

Power supply voltage VCC - 40 or ±20 V 

Differential input voltage VID - ±40 V 

Input voltage VI - -0.3 to 40 V 

Thermal resistance θJA - 260 ℃/W 

Operating virtual 

junction temperature 
TJ - 150 ℃ 

Storage temperature Tstg - -65 to 150 ℃ 

Soldering temperature TL 10s 260 ℃ 

 

3.2、Recommended Operating Conditions 

 

3.3、Electrical Characteristics 

3.3.1、DC Characteristics 

(VCC=5V, Tamb=25℃, unless otherwise specified) 

Parameter Symbol Conditions Tamb 

Value 

Unit AiP221 AiP321 

Min. Typ. Max. Min. Typ. Max. 

Input offset 

voltage 
VIO 

VCC=5V to 36V, 

VIC=VICR(min), 

Vo=1.4V 

25℃ - 3 5 - 3 7 

mV Full 

range 
- - 7 - - 9 

Input offset 

current 
IIO Vo=1.4V 

25℃ — 2 30 - 2 50 

nA Full 

range 
- - 100 - - 150 

Input bias 

current 
IIB Vo=1.4V 

25℃ - -20 -150 - -20 -250 

nA Full 

range 
- - -300 - - -500 

Common-mode 

input voltage 

range 

VICR VCC=5V to 36V 

25℃ 
0~VCC

-1.5 
- - 

0~VCC

-1.5 
- - 

V 
Full 

range 

0~VCC

-2 
- - 

0~VCC

-2 
- - 

High-level 

output voltage 
VOH 

RL≥2kΩ 25℃ 3.5 - - 3.5 - - 

V VCC=

36V 

RL≥2kΩ 
Full 

range 
26 - - 26 - - 

RL≥10kΩ 
Full 

range 
27 28 - 27 28 - 

Low-level 

output voltage 
VOL RL≤10kΩ 

Full 

range 
- 5 20 - 5 20 mV 

Large-signal AVD VCC=15V, VO=1V 25℃ 50 100 - 25 100 - V/mV 

Parameter Symbol Conditions Min. Typ. Max. Unit 

Power supply voltage VCC - 3 - 36 V 

Common-mode voltage VCM - 0 - VCC-2 V 

Ambient temperature Tamb - 
AiP221 -40 - 125 

℃ 
AiP321 -40 - 85 
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differential 

voltage 

amplification 

to 11V, RL≥2kΩ 
Full 

range 
25 - - 15 - - 

Common-mode 

rejection ratio 
CMRR 

VCC=5V to 36V, 

VIC=VICR(min) 
25℃ 70 80 - 65 100 - dB 

Power supply 

rejection ratio 
PSRR VCC=5V to 36V 25℃ 65 100 - 65 100 - dB 

Output current IO 

VCC=15V, 

VID=1V, 

VO=0 

Source 

25℃ -20 -30 - -20 -30 - 

mA 

Full 

range 
-10 - - -10 - - 

VCC=15V, 

VID=-1V, 

VO=15V 

Sink 

25℃ 10 20 - 10 20 - 

Full 

range 
5 - - 5 - - 

VID=-1V, 

VO=200mV 
25℃ 12 30 - 12 30 - uA 

Short-circuit 

output current 
IOS 

VCC=5V, VO=0V 

GND=-5V 
25℃ - ±40 ±60 - ±40 ±60 mA 

Supply current ICC 

VO=2.5V, No load 
Full 

range 
- 0.7 1.2 - 0.7 1.2 

mA VCC=36V, 

VO=0.5VCC,  

No load 

Full 

range 
- 1 2 - 1 2 

Slew rate SR 

VCC=±18V, 

RL=1MΩ, 

CL=30pF, 

VI=±10V 

Full 

range 
- 0.3 - - 0.3 - V/us 

Gain–bandwidt

h product 
GBP 

VCC=±18V, 

RL=1MΩ, 

CL=20pF 

Full 

range 
- 0.7 - - 0.7 - MHz 

Equivalent 

noise 
eN 

VCC=±18V, 

Rs=100Ω, f=1kHz, 

VI=0V 

Full 

range 
- 40 - - 40 - HznV/  
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4、Testing Circuit 

 
Figure 1. Unity-gain amplifier                      Figure 2. Noise-test circuit 

 

5、Typical Application Circuit 

5.1、Application Circuit 
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6、Package Information 

6.1、SOT23-5 

θ

 

2023/12/A

Symbol Min. Max.

A — 1.26

A1 0.00 0.12

A2 1.00 1.20

b 0.30 0.50

c 0.10 0.20

D 2.82 3.02

E 2.60 3.00

E1 1.50 1.70

e

e1 1.80 2.00

L 0.30 0.60

θ 0° 8°

Dimensions In Millimeters

0.95
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7、Statements And Notes 

7.1、The name and content of Hazardous substances or Elements in the product 

Part name 

Hazardous substances or Elements 

Lead 

and  

lead 

compou

nds 

Mercur

y and 

mercur

y 

compo

unds 

Cadm

ium 

and 

cadmi

um 

comp

ounds 

Hexaval

ent 

chromiu

m 

compoun

ds 

Polybro

minated 

biphenyl

s 

Polybro

minate

d 

biphen

yl 

ethers 

Dibutyl 

phthala

te 

 

Butylbe

nzyl 

phthala

te 

 

Di-2-et

hylhex

yl 

phthala

te 

Diisobu

tyl 

phthala

te 

Lead 

frame 
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 

resin 
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Chip  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

The lead ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 

sheet 

installed 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

explanatio

n 

○：Indicates that the content of hazardous substances or elements in the detection limit  

of the following the SJ/T11363-2006 standard. 

×：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. I-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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