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AiP4054
500mA Standalone Linear Li-lon Battery
Charger with Thermal Regulation

Product  Specification
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1. General Description

The AiP4054 is a single-cell Li-ion battery charger with thermal regulation that adopts trickle/constant
current/constant voltage charging mode. The charging voltage is set at 4.2V, and the charging current can
be set through external resistors. When the battery voltage reaches the set value and charging current drops
to 1/10 of set value, AiP4054 automatically terminates charging and enters standby mode (<100uA supply
current). In power-off state, the IC achieves <1uA battery leakage current. Integrated features include
undervoltage lockout (UVLO), autonomous charging control and status indication.

Features:

Programmable charging current: up to 500mA
Trickle/constant current/constant voltage charging mode
Pre-charge voltage: 4.2V+1%

Charge status indication

C/10 charge termination

Overtemperature protection for charging

Package form: SOT23-5

Product List

Product Name Fully charged voltage
AiP4054 4.2V
AiP4054A 4.25V
AiP4054B 4.3V
AiP4054C 4.15V
AiP4054D 4.1V
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Ordering Information:
Reel packing specifications:

Packaging | Marking Reel Boxed reel

Part number . .
form code guantity quantity

Notes

AiP4054GB235.TR SOT23-5 4054 3000PCS/reel | 30000PCS/box

Dimensions of
plastic enclosure:
2.9mmxL1.6mm
Pin spacing:
0.95mm

AiP4054AGB235.TR | SOT23-5 4054 3000PCS/reel | 30000PCS/box

Dimensions of
plastic enclosure:
2.9mmx>1.6mm
Pin spacing:
0.95mm

AiP4054BGB235.TR | SOT23-5 4054 3000PCS/reel | 30000PCS/box

Dimensions of
plastic enclosure:
2.9mmxL1.6mm
Pin spacing:
0.95mm

AiP4054CGB235.TR | SOT23-5 4054 3000PCS/reel | 30000PCS/box

Dimensions of
plastic enclosure:
2.9mmxL1.6mm
Pin spacing:
0.95mm

AiP4054DGB235.TR | SOT23-5 4054 3000PCS/reel | 30000PCS/box

Dimensions of
plastic enclosure:
2.9mmx>1.6mm
Pin spacing:
0.95mm

Note: If the physical information is inconsistent with the ordering information, please
product.

refer to the actual
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2+ Pin Description
2.1, Pin Configurations

CHRG [ 1

GND | 2

BAT | 3 |

2.2, Pin Description

O 5 | PROG

4 | vDD

Pin No. Pin Name Description
1 CHRG Charging status indicator pin, open-drain output
2 GND Ground
3 BAT Battery port
4 VDD Power supply
5 PROG Charging current setting port

3. Electrical Parameter

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

Characteristic Symbol Conditions Value Unit
Storage Temperature Tstg - -65 to 150 C
Junction temperature T; - 150 C

Operating Temperature Tamb - -40 to 85 C
Soldering Temperature TL 10s 260 C
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3.2, Electrical Characteristics
(Tamp=25°C, VDD=5V, unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. Max. | Unit
Operating voltage VDD - 4.25 - 55 \Y/
Charging mode, Rproc=10KQ - 100 500
Standby mode (Charge
A - 45 100
Input supply current lvpbp termination) pA
Shutdown mode (VDD<VgaT Or
VDD<Viy) - 45 100
AiP4054 4,158 4.2 4,242 \Y/
Floating charde AiP4054A 4207 | 425 | 4.292 \Y
Vol‘fa . g VELoaT AiP4054B 4257 | 43 | 4343 | V
g AiP4054C 4108 | 4.15 | 4.191 \Y
AiP4054D 4.059 4.1 4.141 V
RpRQG:].OKQ, VBAT:3.6V 90 100 110 mA
RPROG=2KQ, VBAT=3.6V 450 500 550
BAT output current IBaT Standby mode, Vear=4.2V 0 -2.5 -5
Shutdown mode, Rerog Off - + 2 LA
Sleep mode, VDD=0V - + =
Trickle chargi
e Cl‘ir(r:er?trgmg ITRIKL VBaT<VTRIKL, RPROG=2KQ 40 50 60 mA
Trickle charging _ .
threshold voltage VTRIKL Rrroc=10KQ, VAT rise 2.8 2.9 3.0 Vv
Trickle charging _
hysteretic voltage VTRHYS Rproc=10KQ 100 200 300 mV
VDD undervoltage
lockout threshold Vuv VDD from Low to High 3.5 3.6 3.8 \Y
voltage
VDD undervoltage
lockout hysteretic VuvHys - 100 170 270 mV
voltage
VDD-VBAT lockout v VDD from Low to High 60 100 150 mv
threshold voltage ASD VDD from High to Low 60 100 150
Charge termination | Rproc=10KQ 0.08 0.1 0.12 mA /
current - Rrroc=2KQ 008 | 01 | 012 | mA
PROG port voltage | Vpros RPORG:lOKQﬁ;ggQStam current 0.9 1 1.1 \Y;
CHRG output Low _
level voltage VcHRG IcHrc=DMA - 80 150 mV
Rechargi
ec ;Iﬁ;?gn\ézltage AVRECH VrLoaT-VRECH 80 100 120 mV
Overtempgrature OTP temperature rise - 170 - C
protection
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4, Function Description

The AiP4054 is a single-cell Li-ion battery charger with thermal regulation that adopts trickle/constant
current/constant voltage charging mode. It is configured with a 4.2V charging voltage (+1% accuracy) and
supports charging current up to 500mA.

4.1, Charging Process

When the power supply VDD is powered on, charging begins when VDD rises above the UVLO threshold.
When the BAT voltage is less than 2.9V, the chip enters the trickle charging mode. When the BAT voltage
is greater than 2.9V, the chip enters the constant current charging mode with the charging current set as the
specified current. When the BAT voltage approaches the charging voltage, the chip enters the constant
voltage charging mode and the charging current begins to decrease. When the charging current frops to
1/10 of the set value, charging is completed.

4.2, Charging Current Programming

Charging current is set via external PROG-to-ground resistor. The formula for the charging current is as
follows:

_ 1000V

 Rero

IcHG

4.3, Charging Status Indication (CHRG)
During charging, the CHRG port is pulled low by the built-in NMOS. When charging is completed, the

CHRG port outputs a low narrow pulse.

4.4, Undervoltage Lockout (UVLO)

The AiP4054 is equipped with an undervoltage lockout function. When VDD<VuyvLo, the chip enters the
shutdown mode until VDD rises above the undervoltage lockout threshold, and then the chip resumes
charging.

4.5, Manual Shutdown

Removing PROG pin resistor enables shutdown mode. At this time, the battery current drops below 5pA
and the power current is reduced to below 50pA. Reconnecting PROG resistor enables charging to
continue.
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5. Typical Application Circuit
Vee=45Vto 5.5V

Q
i C J- l':'pf to ].ﬂl..lf
- T
4
, 500mA
WV, 3
033k § BAT ‘
AiP4054
1 I g Seaty
: e C, T- Lilon
CHRG PROG T
BATTERY
1.0uF to 10uF
GIND 2k
2
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6. Package Information
6.1. SOT23-5

IR

L Bl i

P =
o 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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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 .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; : te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthaia | e
nds unds comp ds ethers te
ounds
Lead
o] () o () ] 0] (@) 0] () ]
frame
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
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.

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 8
http://www.i-core. cn P.C.: 214072 VER: 2025-05-B7





