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BL4054/BL4054B

800mA Standalone Linear Li-Ion Battery Charger
with Thermal Regulation in SOT23-5/TSOT23-5

FEATURES

Programmable Charge Current Up to 800mA
No MOSFET, Sense Resistor or Blocking
Diode Required

e Preset 4.2V Charge Voltage with +1%
Accuracy

e Charge Current Monitor Output for Gas
Gauging

e Thermal Regulation Maximizes Charge Rate
Without Risk of Overheating

e Charges Single Cell Li-lon Batteries Directly

from USB Port

Over-Voltage Protect

Automatic Recharge

Charge Status Output Pin

C/10 Charge Termination

25uA Supply Current in Shutdown

2.9V Trickle Charge Threshold

Soft-Start Limits Inrush Current

Available in 5-Lead SOT-23 Package

APPLICATIONS

Cellular and Smart Phones
Charging Docks and Cradles
BlueTooth Applications
PDAs

MP3/MP4/MP5 Players

DESCRIPTION

The BL4054/BL4054B is a complete constant
current / constant voltage linear charger for single
cell Lithium-lon batteries. No external sense

resistor is needed, and no blocking diode is
required due to the internal MOSFET architecture.
Thermal feedback regulates the charge current to
limit the die temperature during high power
operation or high ambient temperature. The
charge voltage is fixed at 4.2V, and the charge
current can be programmed externally with a
single resistor. The BL4054/BL4054B automatical
-ly terminates the charge cycle when the charge
current drops to 1/10 the programmed value after
the final float voltage is reached.

When the input supply (wall adapter or USB
supply) is removed, the BL4054/BL4054B
automatically enters a low current state, dropping
the battery drain current to less than 2uA. The
BL4054/BL4054B can be put into shutdown mode,
reducing the supply current to 25uA. Other
features include charge current monitor,
under-voltage lockout, automatic recharge and a
status pin to indicate charge termination and the
presence of an input voltage.

The only difference between BL4054 and
BL4054B is that at power on, BL4054 will check
the battery voltage first, it will not start charging
unless the battery voltage is below the
auto-rechrage threshold. BL4054B does not
perform this check. So BL4054B can guarantee
the high battery capacity at all time, while BL4054
can prevent the battery from being repeatedly
charged in some specific applications.

ORDERING INFORMATION
BL4054/BL4054B — XX X X XXX

L Package:

RN: SOT23-5
TRN: TSOT23-5

Features:

C: Customized

Trickle Charge:
T: Trickle Charge
N: No Trickle Charge

Float Voltage:
42:4.2V
43:43V
44: 4.4V

P: Standard (default, lead free)
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Absolute Maximum Rating ®«"

Input Supply Voltage (Vcc) -0.3V to +10V PROG Pin Current 800UA
PROG Voltage -0.3Vto +Vec  Maximum Junction Temperature 125°C
BAT Voltage -0.3Vto 7V Operating Temperature Range™***? -40°C to 85°C
CHRGb o _ -0.3Vto 10V Storage Temperature Range -65°C to 125°C
BAT Short-Circuit Duration Continuous Lead Temperature (Soldering, 10s) 300°C
BAT Pin Current 800mA
Package Information
TSOT23-5/SOT23-5
TOP VIEW
CHRGb[T] [5 ] PROG
<
>
GND[Z] 2
P4
0]
BAT 3] 7] Vec
Part Number Top Mark Temp Range
BL4054-4.2 BAY whoed
BL4054-4.3 BBYW
BL4054-4.4 BCYW
-40°C to +85°C
BL4054B-4.2 BAYW
BL4054B-4.3 BBYW
BL4054B-4.4 BCYW
Thermal Resistance ™%
Package O)a Oic
TSOT23-5 220°C/W 110°C/W
SOT23-5 250°C/W 130°C/W

Note 1: Absolute Maximum Ratings are those values beyond which the life of a device may be impaired.

Note 2: The BL4054/BL4054B is guaranteed to meet performance specifications from 0°C to 70°C. Specifications over the —40°C to
85°C operating temperature range are assured by design, characterization and correlation with statistical process controls.

Note 3: X: Product Code(BL4054:B,BL4054B:B ) V: Voltage Code(4.2V:A,4.3V:B,4.4V:C) Y: Year of Manufacturing(9:2009) W: Week of

Manufacturing(W:A-Z, a-z).

Note 4: Thermal Resistance is specified with approximately 1 square of 1 oz copper



Pin Description

PIN

NAME

FUNCTION

CHRGb

Open-Drain Charge Status Output. When the battery is
charging, the CHRGb pin is pulled low by an internal
N-channel MOSFET. When the charge cycle is
completed, a weak pull-down of approximately 12UA is
connected to the CHRGDb pin, indicating an “AC present”
condition. When the BL4054/BL4054B detects an
under-voltage lockout condition, CHRGb is forced high
impedance.

GND

Ground

BAT

Charge Current Output. Provides charge current to the
battery and regulates the final float voltage to 4.2V. An
internal precision resistor divider from this pin sets the
float voltage which is disconnected in shutdown mode.

Vee

Positive Input Supply Voltage. Provides power to the
charger. V¢ can range from 4.25V to 6.5V and should be
bypassed with at least a 1pF capacitor. When V¢ drops
to within 30mV of the BAT pin voltage, the
BL4054/BL4054B enters shutdown mode, dropping lgat to
less than 2pA.

PROG

Charge Current Program, Charge Current Monitor and
Shutdown Pin. The charge current is Programmed by
connecting a 1% resistor, Rprog, from this pin to ground.
When charging in constant-current mode, this pin servos
to 1V. In all modes, the voltage on this pin can be used to
measure the charge current using the following formula:
leat = (Vprog / Rprog) * 1000

The PROG pin can also be used to shut down the
charger. Disconnecting the Program resistor from ground
allows a 3pA current to pull the PROG pin high. When it
reaches the 1.21V shutdown threshold voltage, the
charger enters shutdown mode, charging stops and the
input supply current drops to 25pA. This pin is also
clamped to approximately 2.4V. Driving this pin to
voltages beyond the clamp voltage will draw currents as
high as 1.5mA. Reconnecting Rprog to ground will return
the charger to normal operation.
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Electrical Characteristics ®**

(Ve =5V, T =25°C, unless otherwise noted.)

Vove, Hvs

Symbol Parameter Conditions Min Typ Max
lSPLYCHRG Charge Mode Supply Current N°t®) Rﬁzze::f(l)(l?ﬂ 300pA ;88852
lgATCHRG Charge Mode Battery Current F\I’Qp :{ROZG:EOK& 49635mm£ ?88?2 ?ggmﬁ
rocPnvetege |Fee el ey | v oy
lspLysTRY Standby Mode Supply Current 100pA | 500pA
lgaTsTRY Standby Mode Battery Current 0 -2.5uA -B6A
IspLyMsD Manual Shutdown Mode Supply Current 90pA
IzaTMSD Manual Shutdown Mode Battery Current -2UA 0 2UA
VproGecLmP PROG Pin Clamp Voltage 2V 3V
lspLvasD Automatic ShL(J:tS;)r\év;t Mode Supply 2501A 50pA
lsarash Automatic ShuCtSSr\ggtMode Battery 2uA 0 2UA
IspLyuvio UVLO Mode Supply Current 25pA 50pA
IgaTUVLO UVLO Mode Battery Current -2UA 2pA
leaTSLEEP Sleep Mode Battery Current -THA THA
VELoaT Float Voltage 4158V | 4.2V | 4.242V
ITRiKL Trickle Charge Current I-'\I’?p ZR()ZG==120KI<(£)) 25OnT/Z\A\ ?82? ngﬁ
V1RIKL Trickle Charge Threshold 2.8V 2.9V 3V
V1RIKL, HYS Trickle Charge Hysteresis 60mV | 100mV | 150mV
Vuvio UVLO Threshold 3.7V 3.9v 4.1V
VuvLo, Hys UVLO Hysteresis 150mV | 200mV | 300mV
Vovp Input Over-Voltage Protect Threshold 6.8V raY 7.2V
Input Over-Voltage Protect Hysteresis 200mV




Vo Rise Manual Shutdow_n_ThreshoId, PROG 115V 121V 13V
' rising
Vivso, FaLL Manual Shutdo?;r;”:]'hreshold, PROG 0.95V 1.0V 1.05V
g
Vaso, Rise Automatic Shutc:ic;\;\ilqr;Threshold, BAT 5mV 30mvV 50mV
Vaso, FaLL Automatic Shut?:l\llivr:]gThreshold, BAT zomv | 100mv | 140mv
lteErM C/10 Termination Current Threshold 85mV | 100mV | 115mV
VRECHRG Auto Recharge Battery Voltage AYS 4.05V 4.1V
IcHRGD CHRGDb Pin Weak Pull-down Current 8UA 12pA 35HA
VcHreb CHRGD Pin Output Low Voltage 0.35V 0.6V
Junction Temperature In Constant o
Tuwm Temperature Mode 120°C
Ron Power FET ON Resistance 600mQ
Tss Soft-Start Time Rprog =2kQ 50us
TRrRECHRG Recharge Comparator Filter Time 0.75ms 2ms 4.5ms
Trerm Termination Comparator Filter Time 0.4ms 1ms 2.5ms
lprOG PROG Pin Pull-up Current 3HA

Note 5: 100% production test at +25°C. Specifications over the temperature range are guaranteed by design and characterization.
Note 6: Supply current includes PROG pin current (approximately 100pA) but does not include any current delivered to the battery

through the BAT pin (approximately 100mA).

Typical Performance Characteristics
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Typical Performance Characteristics

PROG Pin Pull-Up Current vs

Temperature and Supply Voltage
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Typical Performance Characteristics
CHRGDb Pin Current vs Temperature

Trickle Charge Current Trickle Charge Current vs
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