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LTC4054ES5-4.2#TRPBF是一个完善的单片锂离子电池恒流/

恒压线形电源管理芯片。它薄的尺寸和小的外包装使它适用于便

携式产品的应用。更值得一提的是,LTC4054ES5-4.2#TRPBF专门

设计适用于USB 的供电规格。得益于内部的 MOSFET 结构，在

应用上不需要外部电阻和阻塞二极管。在高能量运行和高外围温

度时，热反馈可以控制充电电流以降低芯片温度。

充电电压被限定在4.24V，充电电流通过外部电阻调节。 

在达到目标充电电压后，当充电电流降低到设定值的1/10

时，4054就会自动结束充电过程。当输入端 (插头或 USB 提

供电源) 拔掉后，4054 自动进入低电流状态， 电池漏 电流

将降到 2 µA 以下。4054 还可被设置于停止工作状态， 使电源供

电电流降到 25µA。

其余特性包括：充电电流监测，输入低电压闭锁， 自动重新

充电和充电已满及开始充电的标志。

可编程使充电电流可达 500mA.

不需要 MOSFET ，传感电阻和阻塞二极管

小尺寸实现对锂离子电池的完全线性充电管理

恒流/恒压运行和热度调节使得电池管理效力最高，没

有热度过高的危险

从 USB 接口管理单片锂离子电池

预设充电电压为 4.24V 1%

充电电流输出监测

充电状态指示标志

1/ 10 充电电流终止

停止工作时提供 25µA 电流

2.9V 涓流充电阈值电压

软启动限制浪涌电流

ESD(HBM)>7KV

手机，PDA ，MP3 SOT-23-5L

蓝牙应用

VIN

GND

RLED

330Ω

GND

VBAT

GND

注：C1=4.7uF ，C2=10uF ，IBAT = (VPROG/RPROG)*1000

LTC4054ES5-4.2#TRPBF

① 类型
K 有涓流充电

⑤ 封装类型
M SOT-23-5L

②③ 调整器输出电压 42 4.24V
⑥ 器件方向

R 正向

④ 调整器输出电压精度 1 ±1% L 反向

CHRG

PROG

RPROG

BATVIN

C2C1
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SOT-23-5L

1 CHRG

2 GND

3 BAT

4 VIN

5 PROG

CHRG 1 ：漏极开路充电状态输出。当充电时，CHRG 端口被一个内置的 N 沟道 MOSFET 置于低电位。当充电完成时，

CHRG 呈现高阻态。当 LTC4054ES5-4.2#TRPBF检测到低电锁定条件时，CHRG 呈现高阻态。当在 BAT 引脚和地之间接一 1

µ F 的电容，就可 以完成电池是否接好的指示，当没有电池时，LED 灯会快速闪烁。

GND 2 接地端

BAT 3 充电电流输出端。给电池提供充电电流并控制浮动电压最终达到 4.2V 。一个内部精密电阻把这个引脚同停工时

自动断电的浮动电压分开。

VCC 4 提供正电压输入。为充电器供电。VCC 可以为 4.25V 到 6 .5V 并且必须有至少 1 µ F 的旁路电容。如果 BAT 引脚

端电压的 VCC 降到 30 mV 以内时，LTC4054ES5-4.2#TRPBF进入停工状态，并使 BAT 电流降到 2 µA 以下。

PROG 5 ：充电电流编程，充电电流监控和关闭端。充电电流由一个精度为 1%的接到地的电阻控制。在恒定充电电流状态

时，此端口提供 1V 的电压。在所有状态下，此端口电压都可以用下面的公式测算充电电流：IBAT = (VPROG/RPROG)×1000。

PROG 端口也可用来关闭充电器。把编程电阻同地端分离可以通过上拉的 3 µA 电流源拉高 PROG 端口电压。当达到 1.21V 的极

限停工电压值时，充电器进入停止工作状态，充电结束，输入电流降至 25µA 。此端口夹断电压大约 2.4V 。给此端口提供超过夹

断电压的电压，将获得 1.5 mA 的高电流。再使 PROG 和地端结合将使充电器回到正常状态。

LTC4054ES5-4.2#TRPBF
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SOT-23-5L
(TOP VIEW)
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SOT-23-5L
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SOT-23-5L
(TOP VIEW)

X
◆◆◆◆◆

X ◆◆◆◆

VBAT VBAT

X 4.24 ±1%

LTC4054ES5-4.2#TRPBF



Single Li-ion battery Charger ICELECTRONICS CO.,LTD

HUAXUANYANG      HXY

www.hxymos.comShenzhen HuaXuanYang Electronics CO.,LTD

5uA5uAuA

VIN

120℃
TA

VA

1V

R4

0. 1V
C2

R5
CHRG 1

STANDBY

VIN
BAT

3uA
2.9V

PROG

输入电压 Vcc VSS- 0. 3 ~VSS+8

V
PROG 端电压 Vprog VSS-0.3~Vcc+0.3

BAT 端电压 Vbat Vss-0 .3~8

CHRG 端电压 Vchrg VSS-0.3~VSS+ 10

容许功耗 PD

SOT-23-5L 250
W

SOT-89-5L 500

BAT 端电流 Ibat 500 A

PROG 端电流 Iprog 800 A

人体模式 ESD 能力 VESD 7000 V

工作外围温度 Topa -40~+85
°C

存储温度 Tstr -65~+125

绝对最大额定值是指在任何条件下都不能超过的额定值。万一超过此额定值，有可能造成产品劣化等物理性损伤。

REF
1.21V
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(TA=25 unless otherwise noted)

UNIT

输入电压 Vcc - 4.25 - 6.5 V

输入电流 Icc

Charge mode,Rprog=10K - 300 2000 A

Standby mode - 200 500 A

Shutdown mode( Rprog not

connected,Vcc<Vbat or Vcc<Vuv) - 25 50 A

输出控制电压 Vfloat 0℃<TA<85℃, IBAT = 40mA 4. 17 4.24 4.32 V

BAT端电流 Ibat

Rprog=10k,Current mode 93 100 107 A

Rprog=2k,Current mode 465 500 535 A

Standby mode,Vbat=4.2V 0 -2.5 -6 A

Shutdown mode - 1 2 A

Battery reverse mode, VBAT=-4V - 0.7 A

Sleep mode,Vcc=0V - 1 2 A

涓流充电电流 Itrikl Vbat<Vtrikl,Rprog=2k 93 100 107 A

涓流充电极限电压 Vtrikl Rprog=10K ，Vbat Rising 2.8 2.9 3.0 V

涓流充电迟滞电压 Vtrhys Rporg=10k 60 80 110 V

电源低电闭锁阈值电压 Vuv From Vcc low to high 3.7 3.8 3.93 V

电源低电阈值电压迟滞电压 Vuvhys - 150 200 300 V

手动关闭阈值电压 Vmsd
PROG pin rising 1.15 1.21 1.30 V

PROG pin falling 0.9 1.0 1.1 V

Vcc-Vbat停止工作阈值电压 Vasd
Vcc from low to high 70 100 140 V

Vcc from high to low 5 30 50 V

C/ 10 终端阈值电流 Iterm
Rprog=10k 0.085 0. 10 0. 115 mA/mA

Rprog=2k 0.085 0. 10 0. 115 mA/mA

PROG端电压 Vprog Rprog=10k, Current mode 0.93 1.0 1.07 V

CHRG端弱下拉电流 Ichrg Vchrg=5V 8 20 35 A

CHRG端最小输出电压 Vchrg Ichrg=5mA - 0.35 0.6 V

电池再充电迟滞电压 Δ Vrecg VFLOAT - VRECHRG - 100 200 V

µ

µ

µ

m

m

µ

µ

m

µ

m
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1. 充电电流 VS BAT 端电压 2. 充电电流 VS PROG 端电压

Charge Current VS Battery Voltage

TJ=25℃ , RSET=2K

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Battery Voltage( V)

Charge Current VS PROG Pin Voltage

TJ=25℃ ,VIN=5.0V,RSET=2K

0.0 0. 1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
PROG Pin Voltage( V)

3. 充电电流 VS 输入电压 4. CHARGE 端电流 VS CHARGE 端电压 (充电时)

Charge Current VS Supply Voltage

TJ=25℃ ,VBAT=3.2V,RSET=2K

TJ=25℃ ,VBAT=3.2V,RSET=5K

4.0 4.5 5.0 5.5 6.0 6.5 7.0

Supply Voltage( V)

30

25
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5

0

Charge Pin Current VS Charge Voltage
( Strong Pull-Down State)

TJ=25℃ ,VIN=5V, VBAT=3.6V

0 1 2 3 4 5 6 7
Charge Voltage( V)

5. CHARGE 端电流 VS CHARGE 端电压 (充满电) 6. PROG 端电流 VS PROG 端上拉电压
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Charge Pin Current VS Charge Voltage
(Weak Pull-Down State)

TJ=25℃ ,VIN=5V, VBAT=4.3V
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Charge Voltage( V)
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PROG Pin Pull- up Current VS PROG Pin Voltage

TJ=25℃ ,VIN=5V,VBAT=4.3V
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7. PROG端电压 VS输入电压 8. 涓流充电电流 VS 输入电压

PROG Pin Voltage VS Supply Voltage

TJ=25℃ , VBAT=3.2V,RSET=2K
TJ=25℃, VBAT=3.2V,RSET=5K

6.5
Supply Voltage( V)

Trickle Charge Current VS Supply Voltage

TJ=25℃ ,VBAT=2.0V,RSET=2K
TJ=25℃ ,VBAT=2 0V,RSET=5K

6.5
Supply Voltage( V)

9. VBAT VS 输入电压 10. PROG 端电压 VS 温度

4.6

4.5

4.4

4.3

4.2

4.1

4.0

3.9

3.8

Regulated Output ( Float) Voltage VS Supply Voltage

TJ= 2 5 ℃ , RSET= 2 K ， IBAT= 7 0 mA

4.5 5.0 5.5 6.0 6.5 7.0
Supply Voltage( V)

PROG Pin Voltage VS Temperature

VIN=5.0V, VBAT=3.6V, RSET=2K

-40 -20 0 20 40 60 80 100 120

Temperature (℃ )

11. PROG 端上拉电流 VS 温度 12. BAT端温度曲线

PROG Pin Pull- up Current VS Temperature

VIN=6.5V, VBAT=4.3V, PROG=0V
VIN=4.2V, VBAT=4.3V, PROG=0V

-40 -20 0 20 40 60 80 100 120

Temperature (℃ )

VBAT VS Temperature

VIN=5.0V, IBAT=70mA, RSET=2K

-40 -20 0 20 40 60 80 100 120

Temperature (℃ )
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13. 再充电迟滞电压 VS 温度 14. CHRG 端电流 VS 温度

Recharge Battery threshold Voltage VS Temperature Charge Pin Current VS Temperature

VIN=5.0V, RSET=2K

-40 -20 0 20 40 60 80 100 120

Temperature (℃ )
-40 -20 0 20 40 60 80 100 120

Temperature (℃ )

15. 涓流充电电流 VS 温度 16. 涓流充电极限电压 VS 温度

Trickle Charge Current VS Temperature

VIN=5.0V, VBAT=2.5V, RSET=2K

-40 -20 0 20 40 60 80 100

Temperature (℃ )

4.00
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3.25
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Trickle charge Threshold Voltage VS Temperature

VIN=5.0V, RSET=2K

-40 -20 0 20 40 60 80 100

Temperature (℃ )

17. 充电电流温度曲线 18. 功率管内阻 VS 温度

Charge Current VS Temperature

VIN=5.0V, VBAT=3.6V, RSET=2K

-40 -20 0 20 40 60 80 100 120

Temperature (℃ )

Power Tube Resistance VS Temperature

VBAT=3.7V, RSET=2K

-40 -20 0 20 40 60 80 100

Temperature (℃ )
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SOT-23-5L

D

b

e

e1

θ

0.2

c

Symbol
Dimensions In Millimeters Dimensions In Inches

Min Max Min Max

A 1.050 1.250 0.041 0.049

A1 0.000 0. 100 0.000 0.004

A2 1.050 1. 150 0.041 0.045

b 0.300 0.500 0.012 0.020

c 0. 100 0.200 0.004 0.008

D 2.820 3.020 0. 111 0. 119

E 1.500 1.700 0.059 0.067

E1 2.650 2.950 0. 104 0. 116

e 0.950(BSC) 0.037(BSC)

1 1.800 2.000 0.071 0.079

L 0.300 0.600 0.012 0.024

θ 0° 8° 0° 8°

e
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Attention

■ Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle

applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications

whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG

ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

■ HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that

exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

■ Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,

characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,

characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and

states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

■ HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor

products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other

property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

■ In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein

are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

■ No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including

photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA

XUAN YANG ELECTRONICS CO.,LTD.

■ Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.

HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

■ Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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