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AIP4004A
Low-Noise, Regulated Charge Pump
DC/DC Converter

Product  Specification

Specification Revision History:

Version Date Description
2020-11-Al 2020-11 New
2021-08-A2 2021-08 Modify the soldering temperature
2022-01-A3 2022-01 Modify ordering information
2023-02-B1 2023-02 Replace the template
2023-07-B2 2023-07 Modify the curve
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1. General Description

AiP4004A is a capacitive voltage multiplier circuit. In the input voltage range of 2.7V to 4.5V, it outputs

5V stable voltage and its maximum output current reaches 230mA. AiP4004 has the function of thermal

protection and short circuit protection. When the circuit overheats or has a short circuit, AiP4004A stops
the voltage doubling output. AiP4004A has turn-off enabling pins. When SD is grounded, the OUT output
is turned off, and the circuit turn-off current is less than 1A.

Features:

Overheat protection

Application

Packing information:

Input voltage range: 2.7V~4.5V
Output current: 230mA (Max.)
Stable output voltage: 4.9V (3%)

Low noise constant frequency operation

Short circuit protection

SOT23-6

®  White LED backlights

3V to 5V conversion
Smart card reader

Ordering Information:

PCMCIA local 5V power supply

Reel packing specifications:

The turn-off current is less than 1uA.

Lithium-ion battery backup power supply

Packaging Marking Reel Boxed reel
Part number . . Notes
form code guantity quantity
Dimensions of
plastic enclosure:
AiP4004AGB236.TR SOT23-6 4004A 3000PCS/ | 30000PCS/ 2.9mmx 1.6mm
reel box . .

Pin spacing:
0.95mm

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, Pin Configurations

OUTEO

GND | 2

SD | 3

2.2+ Pin Description

6 cp

5] vDD

4] on

Pin Symbol Description
1 ouT Voltage output
2 GND Ground
3 SD Output turn-off pin (active-High)
4 CN Bootstrap capacitor negative terminal
5 VDD Power supply
6 CP Bootstrap capacitor positive terminal
3. Electrical Parameter
3.1. Absolute Maximum Ratings
(Tamb=25°C, unless otherwise specified)
Characteristic Symbol Conditions Min. Max. Unit
Input Voltage VDD - -0.3 +5.5 \Y
Output Voltage Vour - -0.3 +5.5 A%
SD Pin Voltage Vsp - -0.3 +5.5 A%
Output Current Tour - 300 mA
Operating Ambient Temperature Tamb - -40 +85 °Cc
Storage Temperature Tsie - -65 +150 °c
Soldering Temperature TL 10s 260 °c
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3.2. Electrical Characteristics
3.2.1. DC Characteristics
(Vsp=VDD, Cypp=Cour=10uF, T,,u=25°C, unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. Max. Unit

Input Voltage VDD Iou=65mA, 5.1V>Vyr>4.8V 2.7 - 4.5 A\

Output Voltage Vour 2.7V<VDD<5.5V, Iour<50mA 4.8 4.94 5.1 A%

Standby Current Isp Vsp=0V, Vour=0V - <0.1 1 uA

No'égfr‘;ll‘t’put Lno_toad Tour=0mA, VDD=3V - 0.4 . mA

Maximum Output Lot ) ) 230 ) mA
Current -

Output Rlpple VRIPPLE VDD=3 6\/, IOUT: 100mA 0 70 150 mVpp
Efficiency EFFI VDD=3.0V, Ioyt=100mA 60 70 - %
Open-Loop

Output
Resistance Ror VDD=2.7V, Iout=100mA - 4 - Q
2VDD - OUT
Tout
Srvggl‘;};:g fosc . - | 380 - | KHz

4. Characteristic Curve

Efficiency vs Output current Output voltage vs Power supply voltage
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5. Typical Application Circuit and Application Note
5.1, Typical Application Circuit

ouT ®
CH——ouT CP
j: 2.2~10uF
2.2~10uF ——

VDD
| GND VDD <]
= 2.7V~4.5V

SD CN
ON OFF
Lo °1_
VDD —

5.2 Application Note

® Operating Principle

AiP4004A adapts switching capacitors to boost the input voltage to a constant output voltage, which is
controlled by the amplifier, resistance voltage division, and charge pump current. Through alternating
charge and discharge of two clocks without overlapping, the output becomes stable.

When SD is in low-level, the clip is in standby mode and the shutdown current is less than 1uA.

® Short-Circuit Protection
AiP4004A has the function of short-circuit protection. When there is a short circuit, it can automatically
limits the output current to less than 300mA.

® VDD, OUT Capacitance
In order to reduce noise and output wave, it is recommended to use a low ESR ceramic capacitor, and it
should be no less than 2.2uF.

® Bootstrap Capacitor Selection
Bootstrap capacitors are recommended to adapt ceramic capacitors with low ESR and a capacity more than
2.2uF.

® Power Supply Efficiency
For a voltage multiplier, its input current is about twice the output current. There is:
_ Pour  OUT *Iour ouT

= bvoo VDD *2lour  2VDD
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6. Package Information
6.1. SOT23-6

£

iA

AT

7

c{:)

<t =
e 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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7. Statements And Notes

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

Hazardous substances or Elements
Cadm
Mercur
Lead | um Hexaval quybro Dibuty! Butylbe | pioet B
and y d ent Polybro | minate nzyl hylh Diisobu
Part name mercur | @M hromi inated | d phthala yihex |
cadmi chromiu | minate phthala i y
lead y m biphenyl | biphen | t€ te hthal phthala
compou | compo | U™ compoun| s yl phthala
nds unds comp ds ethers te
ounds
Lead
O O O o O 0] O 0] o O
frame
Plastic
. o o o o o 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
explanatio of the following 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. 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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