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Tab: 835-12 rev:B3 Number: AiP224/AiP324-AX-QT-G021EN

AiP224/AiP324
Quadruple Operational Amplifiers

Product  Specification

Specification Revision History:

Version Date Description
2019-11-A1 2019-11 New
2021-12-A2 2021-12 Modify supply voltage range; Add TSSOP14 packing information
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1. General Description

AiP224/AiP324 consist of four independent high-gain frequency-compensated operational amplifiers that
are designed specifically to operate from a single supply over a wide range of voltages. Operation from
split supplies also is possible if the difference between the two supplies is 3V to 30V, and V¢ is at least
1.5V more positive than the input common-mode voltage. The low supply-current drain is independent of
the magnitude of the supply voltage.
Applications include transducer amplifiers, DC amplification blocks, and all the conventional
operational-amplifier circuits that now can be more easily implemented in single-supply-voltage systems.
Features:
® Wide Supply Ranges

Single Supply: 3V to 36V

Dual Supplies: #1.5V to 8V
® Low Supply-Current Drain Independent of Supply Voltage: 0.8mA Typical
® Common-Mode Input Voltage Range Includes Ground, Allowing Direct Sensing Near Ground
® | ow Input Bias and Offset Parameters

Input Offset Voltage: 3mV Typical

Input Offset Current: 2nA Typical

Input Bias Current: 20nA Typical

® Differential Input Voltage Range Equal to Maximum-Rated Supply Voltage: 236V
® Open-Loop Differential Voltage Amplification: 100V/mV Typical
® Internal Frequency Compensation
® Packing Form: DIP14/SOP14/TSSOP14
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Ordering Information:
Tube packing specifications:

Packaging | Markin Boxed
Part number ; ging q g TUt;?t tube Boxi.c: Notes
orm code guantity quantity guantity
AiP224SA14.TB AiP224 Dimensions of
i : i . .
SOP14 50 200 10000 glgﬁlﬁwgcslaonjfr:e'
PCS/tube tube/box PCS/box P.' o
AiP324SA14.TB AiP324 in spacing:
1.27mm
Dimensions of
AiP224DA14.TB AiP224 i :
DIP14 2 40 1000 | L amm
PCS/tube tube/box PCS/box P'ﬁ » .
AiP324DA14.TB AiP324 In spacing:
2.54mm
Dimensions of
lastic enclosure:
. . 94 200 18800 | P
AiIP324TA14.TB | TSSOP14 AiP324 PCS/tube tube/box PCS/box Ii._Omm><.4.4rnm
in spacing:
0.65mm
Reel packing specifications:
Packagin Marki Reel Boxed reel
Part number ging rring ¢ . X _re Notes
form code quantity guantity
. . Dimensions of plastic
AiP224SA14.TR SoP14 AiP224 4000 8000 enclosure:
- - PCS/reel PCS/box 8.7mm>3.9mm
AiP324SA14.TR AiP324 Pin spacing:1.27mm
Dimensions of plastic
. . 5000 10000 enclosure:
AiIP324TA14.TR TSSOP14 AiP324 PCS/reel PCS/box 5 Omm>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
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2.2+ Pin Configurations
1 U |
10UT [] 1 14[] 40UT
1IN=[] 2 13|] 4IN-
1IN+ [] 3 12|] 4IN+
Vee [ 4 11[] GND
2IN+[] 5 10[] 3IN+
2IN-[] 6 9[] 3IN-
20UT ] 7 8[] 30UT
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2.3+ Pin Description

Pin No. Pin Name Description
1 10UT Channel 1 Output
2 1IN- Channel 1 Negative input
3 1IN+ Channel 1 Positive input
4 Vee Power supply
5 2IN+ Channel 2 Positive input
6 2IN- Channel 2 Negative input
7 20UT Channel 2 Output
8 30UT Channel 3 Output
9 3IN- Channel 3 Negative input
10 3IN+ Channel 3 Positive input
11 GND Ground
12 4IN+ Channel 4 Positive input
13 4IN- Channel 4 Negative input
14 40UT Channel 4 Output

3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamp=25C, All voltage referenced to GND, unless otherwise specified)

Value
har risti mbol nditi ni
Characteristic Symbo Conditions AP2oA AiP324 Unit
supply voltage Vee - 40 or 220 V
differential input voltage Vip - 40 Vv
input voltage V, - 40 V
operating temperature Tamp - -40 to 125 -40 to 85 C
operating virtual junction T, ) 150 e
temperature
storage temperature Tsig - -65 to 150 C
soldering temperature T 10s DIP14 245 C
gtemp L SOP14 250
3.2, Recommended Operating Conditions
Characteristic Symbol Conditions Min Max Unit
AiP224
Supply voltage \Y/ - 3 36 Vv
PPy VO] cc AiP324
Common-mode AiP224
voltage Vew ) AiP324 0 Vee2 v
Operating free air T ) AiP224 -40 125 .
temperature amb AiP324 -40 85
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3.3, Electrical Characteristics

3.3.1. Electrical Characteristics
(Vcec=5Y, Tamy=25C, unless otherwise noted)

Specification parameters

Characteristic | Symbol Conditions Tamb AiP224 AiP324 Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
input offset V=5 10 36V, Vic=V 25C - 3 > - 3 !
input offse cc=> 10 y» VIc=VICR(min)s
voltage Vio Vo=1.4V Full ; ; 7 ) ) 9 mv
range
i out offset 25C - 2 30 - 2 50
input offse _
current lo \Vo=1.4V Full ) ) 100 ) ) 150 nA
range
inout bi 25C - -20 | -150 - -20 | -250
input bias _
current lig Vo=1.4V Full ] ) 300 ] ) 500 nA
range
. 0to 0to
common-mode 25C |y g5 - Vel | -
. CcC™4L: cCc™4
input voltage Vicr Vcc=5~36V V
range Full Oto A i 0to ) )
range | Vcc-2 Vce-2
R =2kQ 25°C 35 - - 35 - -
Full
High-level R =2kQ 26 - - 26 - -
r
output voltage | VO Vee=36V :in?le v
u
R >10kQ range 27 28 - 27 28 -
Low-level Full
output voltage Vou Ri<10kQ range i 5 20 i 5 20 myv
large-signal 25C 50 100 - 25 100 -
differential V=15V, Vo=1V to 11V,
amplification range
common-mode _ _ _ . ) )
rejection ratio CMRR | V¢c=51036V, Vc=Vicrmin | 25C 70 80 65 80 dB
supply-voltage
rejection ratio Ksvr V=5 to 36V 25C 65 100 - 65 100 - dB
(AVcc/AVo)
crosstalk _ .
attenuation Voi/Vor f=1kHz to 20kHz 25C - 120 - - 120 - dB
' ATy 25C -20 -30 | -60 -20 -30 | -60
cemae B Source
Vip=1V, Vo=0 y Pl Y g | o | & ] a0 | - | -
range A
m
output current lo 25°C 10 20 - 10 20 -
Vee=15V, Sink Il
Vip=-1V, V=15V Fu 5 ] ] 5 ) )
range
Vip=-1V, Vo=200mV 25C 12 30 - 12 30 - UA
short-circuit _ _ _ o ; -
output current los Vee=dV, Vo=0V, GND=-5V | 25°C #0 | 60 +0 | 460 | mA
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_ Full
supply Vo=2.5V, No Load range - 08 | 1.2 - 08 | 1.2
current(four lec — — mA
amplifiers) Vec=36V, Vo=0.5Vc, Full - 1.4 3 - 1.4 3
No Load range
slew rate at Vee=#8V, R =1MQ, Full
unity gain SR C_.=30pF, V|=HL0V, Figurell | range 0.5 0.5 Vius
unity-gain V=8V, Ri=1MQ, Full ) ) ) )
bandwidth By C_=20pF, Figurell range 12 12 MHz
equivalent _
. . V=318V, Rs=100Q Full
input noise Vn _ ! . ' - 35 - - 35 - nViHz
voltage f=1kHz,V,=0V, Figurel2 range
4. Characteristic Curve
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Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 7112
http://www.i-core. cn P.C: 214072 VER: 2021-12-A2




Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number: AiP224/AiP324-AX-QT-G021EN

3.5 0.50

YOouUT
3.0 0.45

Y. - r

:z / \\ 0.30 \I_-_

Voltage (V)

0.5 0.25
vouT
0.0 0.20
0 4 8 12 16 20 24 28 32 38 40 0 5 4 & 8 10
Time (ps) Time (us)
Figure 5: Large Signal Response (50 pF) Figure 6: Small Signal Response (50 pF)
20
8
17.5 8
> 7
= 15 i
$ 125 ¢
e \ s
z 10 HH 2
é \ :,
i{ 7.5 %
8 & \\ s 3
3
25 \\_\M g 2 lii>g
0 T ‘ ' ml
1 10 100 1k 0.001 0.01 0.1 1 10 100
Frequency (kHz) Output Sink Current (mAdc)
Figure 7: Output Swing with Frequency Figure 8: Output Voltage with Output Sink Current
10 ==as: o 7
H— 5vdc i HH 0
H— 15Vdc = a0
[]— 30vdc N
= o 70
=]
= i fa
o -
2 g
£ 5 40 I —
5 [&] """"-—-..____‘___.
§ 0.1 B R ~——
3w —
— 10
0.01 L& 0
0.001 0.01 0.1 1 10 55 -35 -15 5 25 45 65 B85 105 125
Output Sink Current (mAdc) Temperature (°C)
Figure 9: Output Voltage with Output Sink Current Figure 10: Output Current with Temperature
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 8/ 12

http://www.i-core. cn P.C: 214072 VER: 2021-12-A2



ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number: AiP224/AiP324-AX-QT-G021EN

5. Testing Circuit

900 Q
VCC+ W\r
|
- Vees
Vi >_< Yo 100 O
Vi=oVv AV, -
Vec- o Ru I RS . Vo
Vee-
Figure 11: Unity-Gain Amplifier Figure 12: Noise-Test Circuit
6+ Typical Application Circuit And Application Note
RF
+
R Vsup
AATAY Vour
+
Vin
Vsup-
VOUT:'RF/ RI*V|N
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m Wuxi I-CORE Electronics Co., Ltd.

7~ Package Information
7.1. DIP14

[
Ol T llml. =] 5 B e/l | S 'T i
s 9B =]
R AR e e
e Y Y P P Y R
7 BASE METAL K 777\ Il l
| WITH PLATING
) T SECTION B-B
O |
!
bt Rt et e Ll
SYMBOL et
MIN | NOM | MAX
A 3.60 | 3.80 | 4.00
Al ool | _ i
A2 3.20 | 3.30 | 3.40
A3 1.47 | 1.52 | L.57
b 044 | __ | 052
bl 043 | 046 | 049
Bl 1.52REF
c 025 | _ | 0.29
cl 024 [ 0.25 | 0.26
D 19.00 | 19.10 | 19.20
El 6.25 | 6.35 | 645
e 2.54BSC
eA 7.62REF
eB 762 | __ | 930
eC 0 |1 084
L 3.00
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L0000 3
1 . |
L/ i LA

R 5’

R REF

G o e

2 _\\__

E g

Symbol Min Nom Max

A 1.500 | 1.600 | 1.700

AT 0.100 | 0.150 [ 0.200

A2 1400 | 1450 | 1.500

A3 ———— | 0.223 | ——

b 0.356 | 0.406 | 0.456

b1 0.366 | 0.426 | 0.486

C —— | 0203 | ——

D1 8.600 8.650 | 8.700 -

D2 8.610 8.660 | 8.710

E 5.900 | 6.000 | 6.100 / -

E1 3.800 | 3.900 | 4.000 [

E2 3.850 | 3.950 | 4.050 y /// N

e 1.270 | —

L 0.560 0.660 | 0.760 , As

L1 0.950 | 1.050| 1.150 NRRRRREY

R . — 0.200 | -——— /

R1 | —— | 0.300 | — /

9 0 | — R WITH FLATING \—H.-'nSf-‘. METAL

O B B o SECTION “A”="A”

Yy

Z — 0520 | ——
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8. Statements And Notes:

8.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead . Butylbe .
and y and ;l#]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; i te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthala |
nds unds comp = g ethers te
ounds
Lead
O o o) o o o o o o o
frame
Plastic
. [} (@] [0} (@] @] (@] (@] 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
explanat of the following the SJ/T11363-2006 standard.
1on x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
8.2, Notion:

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of

the responsibility.
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