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1. General Description

The AiP321X series consists of low-power, ultra-high-speed comparators with internal hysteresis. Among
them, the AiP3211, AiP3212 and AiP3214 are single-channel, dual-channel and quad-channel comparators
without shutdown pins respectively. The AiP3213 is a single-channel comparator with a shutdown pin,
while the AiP3219 is a dual-channel comparator with a shutdown pin. These comparators feature
rail-to-rail input and push-pull output stages. This series is widely used in high-speed sampling circuits,
peak and zero-crossing detectors, window comparators, clock and data signal recovery, and other
applications.

Features:

Supply voltage: 2.5V to 5.5V
Propagation delay: 6.7ns

Quiescent current per comparator: 1.4mA
Offset voltage: <10Mv10mV

Hysteresis voltage: 7.2mV

Rail-to-rail outputinput

Push-pull output

Operating temperature: -40°C to 125°C
Package form:

— AIiP3211: SOT23-5/SOT353/SOP8
— AiP3212: SOP8/MSOP8/TSSOP8/DFN8
— AiP3213: SOT23-6/ SOT363/SOP8
—  AIiP3214: SOP14/TSSOP14

- AiP3219: MSOP10

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 1
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Ordering Information:
Reel packing specifications:

Part number Packaging | Marking Ree! Boxed _reeI Notes
form code gquantity gquantity
Dimensions of
plastic enclosure:
AiP3211GB235.TR | SOT235 | 3211XX 3000 30000 15 9rmst.6mm
PCS/reel PCS/box . o
Pin spacing:
0.95mm
Dimensions of
plastic enclosure:
: 3000 30000
AiP3211 TR T 211XX
IP3211GC353 SOT353 |3 PCS/reel PCS/box | 2 Lmm>L.3mm
Pin spacing:
0.65mm
Dimensions of
lastic enclosure:
- : 4000 8000 P
AiP3211SA8.TR SOP8 AiP3211
! ' PCS/reel PCS/hox | 4:9Mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: : 4000 8000 P
AiP3212SA8.TR SOP8 AiP3212
PCS/reel PCS/box 4._9mm><_3.9mm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
AiP3212TB8.TR | TSSOPS 3212 5000 10000 3.0mm>4.4mm
0.65mm
Dimensions of
plastic enclosure:
: : 5000 10000
AiP3212MA8.TR MSOP AiP3212
IP3 8 SO IP3 PCS/reel PCS/box 3..0mm><_3.0rnm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
AiP3212XB8.TR | DFN8 3212 3000 30000 1 2.0mm>2.0mm
0.5mm
Dimensions of
plastic enclosure:
AiP3213GB236.TR | SOT23-6 | 3213XX 3000 30000 1 5 9 msa.6mm
PCS/reel PCS/box . o
Pin spacing:
0.95mm
Dimensions of
plastic enclosure:
: 3000 30000
AiP321 TR T 213XX
IP3213GC363 SOT363 3213 PCS/reel PCS/box 2._1mm>{l.3mm
Pin spacing:
0.65mm
Dimensions of
AiP3213SA8.TR SOP8 | AiP3213 4000 8000 plastic enclosure:
PCS/reel PCS/box 4.9mm>3.9mm
Pin spacing:
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 2
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1.27mm
Dimensions of
plastic enclosure:
8.7mm>3.9mm
Pin spacing:
1.27mm
Dimensions of

lastic enclosure:
AiP3214TA14TR | TSSOP14 | AiP3214 5000 10000 E_Omm><4_4mm
PCS/reel PCS/box . A

Pin spacing:

0.65mm

4000 8000

AiP3214SA14.TR SOP14 AiP3214 PCS/reel PCS/box

Dimensions of
plastic enclosure:
3.0mm>3.0mm
Pin spacing:
0.5mm

AiP3219MAI0.TR | MSOP10 | AiP3219 5000 10000
PCS/reel PCS/box

Note 1: “XX” refers to variable content, meaning package batch serial number.
Note 2: 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

VSP
1
J
INA+ +
[I_ 1OUTA
INA- -
BIAS
INB+ +
[I_ 1ouTB
INB- -
—
J
VSN
AiP3212 block diagram
2.2 Pin Configurations
AiP3211
AiP3211
' o
NC| 1 8 NC
ouT[ 1 [ 5 ]vsp
IN-| 2 - 7 |vsP
VSN[ 2 IN+|E + 6 |ouT
IN+[ 3 [ 4] IN- VSN| 4 5 |NC
SOT353/SOT23-5 SOP8
AiP3212
AiP3212
' O
o (1] 8 |vse
ouTA | 1 8 |VSP OUTA
INA- E E OUTB
INA-IZ 7 |ouTB
'NA+E 6 | INB- INA E E INB-
VSN | 4 5 | inB+ VSN E """"""""""" E INB+
SOP8/MSOP8/TSSOP8 DFN8
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AiP3213
AiP3213 o
NC| 1 8 | SHDN
ouT[ 1] [ 6 ]vsP IN-| 2 2 7 |VsSP
VSN[ 2| [ 5 |SHDN |N+|EJ > 6 |ouT
IN+[ 3] (4] IN- VSN| 4 5 |NC
SOT363/SOT23-6 SOP8
AiP3214
O
OUTA| 1 14| 0UTD
INA-IE <1 PRYIRG AiP3219
+ O
'NA+E 12]IND+ OUTA| 1 10| vsp
VSP| 4 11| VSN IN A'E 9 |ouTB
INB+[ 5 o, E nas[3] 8 | ine.
OuTB| 7 8 |OUTC  SHDNA | 5 6 | SHDNB
SOP14/TSSOP14 MSOP10
2.3+ Pin Description
AiP3211 Pin Description
Pin No. Pin Name Description
SOT235/SOT353 SOP8 P
1 6 ouT comparator output
2 4 VSN ground (negative power supply)
3 3 IN+ comparator positive input
4 2 IN- comparator negative input
5 7 VSP positive power supply
- 1,5, NC not connected
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 5
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AiP3212 Pin Description

Pin No. | Pin Name Description Pin No. | Pin Name Description
1 OUTA comparator A output 5 INB+ Comparafggi positive
2 INA- comparat.orA negative 6 INB- comparator B negative
input input
3 INA+ Comparaitﬁ;ﬁ positive 7 ouTB comparator B output
d (negative power L
4 VSN groun 8 VSP ositive power suppl
supply) p p pply
AiP3213 Pin Description
Pin No.
Pin Name Description
SOT236/SOT363 SOP8 P
1 6 ouT comparator output
2 4 VSN ground (negative power supply)
3 3 IN+ comparator positive input
4 2 IN- comparator negative input
comparator shutdown pin,
5 8 SHDN Low level: disabled, output Low level
High level: normal operation
6 7 VSP positive power supply
- 1,5 NC not connected
AiP3214 Pin Description
Pin No. | Pin Name Description Pin No. | Pin Name Description
1 OUTA comparator A output 8 ouTC comparator C output
9 INA- comparator A negative 9 INC- comparator C negative
input input
3 INA+ comparator A positive 10 INC+ comparator C positive
input input
4 VSP positive power supply 11 VSN ground (negative power
_ supply) _
5 INB+ comparator B positive 12 IND+ comparator D positive
input input
6 INB- comparator B negative 13 IND- comparator D negative
input input
7 OouUTB comparator B output 14 OuTD comparator D output
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AiP3219 Pin Description: MSOP10

Pin No. | Pin Name Description Pin No. | Pin Name Description
Comparator B shutdown pin,
Low level: disabled, output
1 OUTA comparator A output 6 SHDNB Low level
High level: normal operation
2 INA- comparator A negative input 7 INB+ comparator B positive input
3 INA+ comparator A positive input 8 INB- comparator B negative input
4 VSN ground (negative power 9 ouTB comparator B output
supply)
Comparator A shutdown pin,
Low level: disabled, output .-
5 SHDNA Low level 10 VSP positive power supply
High level: normal operation
3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Tamo=25"C, unless otherwise specified)
Characteristic | Symbol Conditions Min. Max. Unit
supply voltage VSP - - 6 \Y/
supply current lvsp - - 60 mA
storage .
temperature Tsg i 65 +150 C
SOT23-5/SOT23-6 260
SOT353/SOT363 260
Ideri TSSOP8/MSOP8/SOP8/ 260
teSr(r)1 :rre:{]u%e T 10 # PFNS ©
P MSOP10 260
TSSOP14 260
SOP14 260
ESD V(ESD) HBM 4000 - \%
3.2, Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
supply voltage (single power supply) VS 2.5 5 55 \Y/
supply voltage (dual power supply) VS +.25 - .75 \Y/
ambient temperature Tamb -40 - +125 C
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3.3+ Electrical Characteristics
(Tamp=25°C, VSP=5V, VSN=0V, C_=15pF, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
offset voltage Vos Vem=1.2V -10 3 +10 mV
input offset
voltage AVos/AT Ven=1.2V - 54 - uv/C
temperature drift
input hysteresis _ i i
voltage Vhyst Vem=1.2V 7.2 mV
input bias current Is Vem =VSP/2 - 5 - pA
input offset _
current los Vewm =VSP/2 - 5 - pA
input resistance Rin - - 42 - GQ
iUt i c differential mode - 2.5 - pF
input capacitance IN common mode - 1 - pF
common-mode | oy e VCM=VSN to VSP - 82 . dB
rejection ratio
common-mode Vewm - VSN-0.1 - VSP+0.1| Vv
voltage range
power supply | pgpp . . 89 . dB
rejection ratio
High level output VOH I0UT=4mA, V;p=500mV VSP-0.2 VSP-0.08 - \%
voltage I0UT=0.4mA, V,;p=500mV VSP-0.05 | VSP-0.01 - \Y
Low level output VOL IOUT=4mA, Vp=500mV - 50 150 mV
voltage I0UT=0.4mA, V;p=500mV - 6 20 mvV
output lsink - 80 - mA
short-circuit -
current Isource 4 82 i mA
per comparator
short-circuit
Quiescent lo - - 1.4 2.5 mA
current per
comparator
rise time R - - 2 5 ns
fall time ' - - 2 5 ns
propagation .
delay (Low to Trp+ Overdrlvie—loom\/, - 5.4 10 ns
. Vin=1.2V
high)
propagation .
delay (High to Trp. Overdrive=100mV, - 6.7 12 ns
Vin-=1.2V
Low)
propagation Overdrive=100mV, i i
delay skew Troskew Vin=1.2V 13 ns
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4, Function Description

The AiP321X series are low-power, ultra-high-speed comparators with internal hysteresis, available in
single-channel, dual-channel and quad-channel configurations, supporting rail-to-rail input and push-pull
output. The AiP3213 and AiP3219 integrate a shutdown function. The comparator operates normally when
the SHDN=z pin is driven high; when SHDMNz is pulled low, the comparator enters shutdown mode and
outputs a low level. The AiP321X series operates over a supply voltage range of +2.5V to +5.5V.

The devices have an internal hysteresis of 7.2mV to prevent oscillations caused by noise or undesired
parasitic feedback. The hysteresis in a comparator creates two trip points: one for the rising input voltage
and one for the falling input voltage. The difference between the trip points is the hysteresis. The average
of the trip points is the offset voltage. When the comparator’s input voltages are equal, the hysteresis
effectively causes one comparator input voltage to move quickly past the other, thus taking the input out of
the region where oscillation occurs. To increase hysteresis and noise margin even more, external resistors
can be used.

The waveform below illustrates the case where IN- is fixed and IN+ is varied. If the inputs were
reversed, the waveform would look the same, except the output would be inverted.
The comparators are designed with 7.2mV internal hysteresis to avoid oscillation caused by noise or

unwanted parasitic feedback. The built-in hysteresis generates two threshold trip voltages: one for rising
input voltage and the other for falling input voltage. The voltage difference between the two trip points is
defined as hysteresis voltage, while the average value of the two trip voltages equals the input offset
voltage. When the two input pins of the comparator are at equal potentials, hysteresis accelerates one input
to exceed the other rapidly, pulling the input operating point out of the oscillation region. Further increase
of hysteresis and noise margin can be realized via external resistors.

The waveform below illustrates the condition with IN- fixed and IN+ varying. If the two input ports are
swapped, the waveform shape remains identical but the output phase is inverted.

V1rip+
Ve Viries + Vire-
Vivst =Vrriee =Vrrie- \ _ 4 \ V/VOS :H
N / 77777777777777 — ;\V”\]f :0
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5. Package Information
5.1, SOT23-5

RN

Ii

iAQ

-
>

v {0

P
o ®
2023/12/A Dimensions In Millimeters
Symbol Min. Max.

A = 1.26

Al 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
El 1.50 1.70
e 0.95

el 1.80 2.00
L 0.30 0.60
0 0° 8°
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5.2, SOT23-6

.

Ii

iAZ

c{:)

= y st
Tm -
D
-,
e
-
i E1
-
b
2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A — 1.25
Al 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
El 1.50 1.70
e 0.95
el 1.80 2.00
L 0.30 0.60
0 0< 8°
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5.3, SOT353

F ]
T 1 5=
> < <
H C
AT
_ _ _ |
T[R40 A
2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 0.90 1.10
Al 0.00 0.10
A2 0.90 1.00
b 0.15 0.35
c 0.11 0.175
D 2.00 2.20
E 1.15 1.35
El 2.15 2.45
e 0.65
el 1.20 | 140
L 0.525
L1 0.26 0.46
0 0° 8°
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5.4, SOT363

%
i
>
b
A

BN

L]
-

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 0.90 1.10
Al 0.00 0.10
A2 0.90 1.00
b 0.15 0.35
c 0.11 0.175
D 2.00 2.20
El 2.15 2.45
E 1.15 1.35
e 0.65
el 1.20 1.40
L 0.26 0.46
L1 0.525
0 0° | 8°
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5.5, SOPS8
D
| | A /
t& I :7 C% Rl
AT A2
1A AA ]
M im
- B
€ )
2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.35 1.80
Al 0.05 0.25
A2 1.25 1.55
D 4.70 5.10
E 5.80 6.30
El 3.70 4.10
b 0.306 0.51
c 0.19 0.25
e 1.27
L 0.40 0.89
0 0° 8°
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5.6, MSOP8

—

wiai

ulaly)

v

- -
—— i —a

EELT:

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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5.7. TSSOP8
D

h—»

Ty ) {:%%

TA\W A2

O

T

)L H Y

b
S
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 2.90 3.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 | o7
L1 1.00
0 0° | 8°
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5.8, DFNS8

D2

R0.100

b

(5l

J Ui U

3

2023/12/A Dimensions In Millimeters
Symbol Min Max
A 0.70 0.80
Al 0.00 0.05
A3 0.20
b 0.19 0.30
D 1.90 2.10
E 1.90 2.10
D2 0.60 0.85
E2 1.10 1.35
e 0.50
L 0.30 | 040

*u Hallala
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5.9, 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
L 0.40 | 0.80

L1 0.95
0 0° | 8°

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province
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5.10. SOP14

T ] S,

1080888 T
O i
H Y

EHHH

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.50 1.75
Al 0.05 0.25
A2 1.30 —
b 0.33 0.50
c 0.19 0.25
D 8.43 8.76
E 5.80 6.25
El 3.75 4.00
e 1.27
L 0.40 0.89
0 0< 8°
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 20
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5.11. TSSOP14
D

\‘ A
Uy

TAW A2

Mm
O
@ @ ikl !
-
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 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. Statements And Notes
6.1, 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 |~ imi | chromiu | minated | d phthala phthala ?’ tyl

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

compou | compo | UM compoun| s yl phthaia | e

nds unds comp - g ethers te

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.

6.2. 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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