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#i® | Descriptions

BRCL4054BMER—AEMN R IEE FHERAIEEH N/ BB M Es. HSOTHESR/D
AYSMEBTTIHER B (18 BRCLA0SABMERL (BTN FRRYIRARIARE. BRCLA054BMERTLUESUSBHEIRFN
EFCaRFEIR T{F. HTRA T AEBPMOSFETZR , IN_ERAEIZERRES | FrlAAREES NN AR pERSFOMR
BHIRE. ARG REERHTET LMERE chJJZ};M’E‘Emm%, BT REREIILABRS.
FEBEEET4.2V , MR RAET—  BEEHTIINENRE  AREEREAEREFRBEZ
[EF#Z12E(E1/1007 , BRCLA054BMEZ B iNZR L7 1E#R. BRCLA0SABMERTE T REIETTEBEMR
g, KEAM. BB REN— AT ERRRERMEMARERENRPRESS R,

The BRCL4054BME is a complete constant-current/constant voltage linear charger for single cell
lithium-ion batteries. Its Thin SOT package and low external component count make the
BRCL4054BME ideally suited for portable applications. Furthermore, the BRCL4054BME is
specifically designed to work within USB power specifications.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 BRCL4054BME automatically terminates the charge cycle when
the charge current drops to 1/10th the programmed value after the final float voltage is reached.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.

$5E | Features
B1X800mARRIJRFEFREEE R / Programmable charge current up to 800mA

CEMOSFET . #&NIEEfEs PR — ke / No MOSFET, sense resistor or blocking diode required
BTFERTEE L. RASOT23-551 2R84 M 7EEE8 / Complete linear charger in 5-Lead
SOT-23 package for single cell lithium-lon batteries
BEER/IEEEERE , HEBHFTINEE / Constant-current/Constant-voltage operation with
thermal regulation to maximize charge rate without risk of overheating
BEiEMUSBIR[45ETHHRES FEEth75EE / Charges single cell Li-lon batteries directly from USB
port
4 2VFnigFtEBE)E / Preset 4.2V charge voltage with 1% accuracy
BT e R MY FeEE B iaisgs it / Charge current monitor output for gas gauging
HniEB7eE / Automatic recharge
FEEIRASHEIES B / Charge status output pin
C/10ZsE84&1E / C/10 charge termination
2.9ViEiiFeEE / 2.9V trickle charging
R EEIBRE] T IRIBEE / Soft-start limits Inrush current
ERVT{ERRRT , Zei#/R)T£K / When using a single lamp, the light is completely extinguished after
fully charging
>  JoRr-hn / Halogen-free product.
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Y
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Hi& |/ Applications

> IEEEIE. PDAs. MP3#ERIEE / Cellular telephones, PDAs, MP3 players
> FEEEE / Charging docks and cradles
> 15N / Bluetooth applications.
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SIIHES R FBEREE / Pinning And Application Circuit

Vi

4.5VTE[IJv6.5V
1uF .4
vCC 13
- BAT Tsoom
BRCLA0S4BME-4.2 5 '
PROG 4.2v
Li-lon
GND %« BATTERY
IE
SRS | SIHER el
Pin Number | Pin Name Pin Description

IR RIS, 7R , CHRG imOf#F—RER N /5iE
MOSFET EFHEEL. HFcEZEmMAT , CHRG EMEES. XialE
(REEEBERMES , CHRG EMSFES, =7 BAT 5|fifibz (@)iE—
1uF MBS | MAILASSRRERI R BFAYER | SR HEIEAT , LED
KT SPEANR, Open drain charge state output. When charging,
the CHRG port is placed at low potential by a built-in N-channel
MOSFET. When charging is completed, CHRG presents a high
resistance state. When a low voltage locking condition is
detected, the CHRG presents a high resistance state. When a 1u
F is connected between bat pin and ground , you can complete
the indication of whether the battery is connected. When there
is no battery, the LED light will flash quickly.

1 CHRG

2 GND i, Ground.

FEBEREH. %5 R FEERERREFRBEATE
4.2V, iZ5 N —MEEREREE S ERRIREFREE |, EEEN
b, {ZAEEERFES ESSHTFF. Charge Current Output. Provides

3 BAT 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 shut down
mode.

FEEM). VCCRIBSBREIES.25V-6.5VZiE) , HEN@EId =/ D—1uF
SRR TR 8. SVCCREEBATS BIERERI30mMVLIA | HENEHUR
= , MMIBATBEZ=2uALLTR, Positive Input Supply Voltage. VCC
4 VCC can range from 4.25V to 6.5V and should be bypassed with at
least a 1uF capacitor. When VCC drops to within 30mV of the
BAT pin voltage, Enter shutdown mode, dropping IBAT to less
than 2pA.

FEBERIRES ., %5 St EEE—MEE 1 %HIEERS
RPRGORJLAUIREFTEEER. HEEER MR FH T | 1Z5 |
BYFB EMAEFELV ERTE ARV ERRT LARI %5 B _ERIFB RS
H7eRBRT , ANAIBAT= ( VPROG/RPROG ) *1000.

Charge Current Program Pin. The charge current is

S PROG | programmed by connecting a 1% resistor, RPROG, 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: IBAT =
(VPROG/RPROG)x*1000.
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ENE{LE3 / Marking
EPET5BE, See Marking Instructions
tRBE2%#L |/ Absolute Maximum Ratings(Ta=25°C)
S8 U] By
Parameter Rating Unit
Input Supply Voltage (Vcc) -0.3t0 10 \Y
PROG -0.3to Ve + 0.3 \Y
BAT -0.3t07 \Y
CHRG -0.3t0 10 \Y;
BAT Pin Current 800 mA
Operating Ambient Temperature Range -40~85 °C
Storage Temperature Range -65~150 °C
Lead Temperature (Soldering,10sec) 300 °C
H4EESEL /| Electrical Characteristics(Ta=25°C)
S s MRS B/IME | B RXE| B
Parameter Symbol Test Conditions Min Typ Max | Unit
Input Supply Voltage Vee 4.25 6.5 \%
Charge Mode ,
Reroe=10K 300 |2000 | pA
Standby Mode (Charge
Input Supply Current lcc Terminated) 200 500 WA
Shutdown Mode (RPROG
Not Connected 25 50 MA
Vee<Vear, or Vee<Vuy)
Regulated Output (Float) 0°C<Tp<85C
Voltage VELoAT lasr =40MA 4158 | 420 |(4.242| V
Rproc=10k
Current Mode 93 100 107 mA
Rproc=2K
Current Mode 465 500 535 | mA
BAT Pin Current | Standby Mode i i
BAT Vanr=4.2V 0 2.5 6.0 MA
Shutdown Mode (Rprog
Not Connected) £1.0 | 22.0 WA
Sleep Mode Vcc =0V +1.0 | £2.0 MA
Trickle Charge Current i, | JBAT <VIRKL 20 | 45 | 70 | mA
Rprog=2K
Trickle Ch Threshold .
Vgﬁage arge resho VTRIKL RPROG=10k’VBAT RISIng 2.8 2.9 3.0 \Y
Trickle Ch Hyst [
vglctage arge rysteresis Vrriys | Reros = 10K 60 | 80 | 110 | mV
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H4EESEL /| Electrical Characteristics(Ta=25°C)
S S MRS A4 =AME | BEYE &XE| B
Parameter Symbol Test Conditions Min Typ Max | Unit
Vce Undervoltage Lockout .
Threshold Vuv From Vcc Low to High 3.7 3.8 3.92 \%
Vce Undervoltage Lockout
Hysteresis Vuvhys 150 | 200 | 300 | mV
Manual Shutdown Threshold PROG Pin Rising 1.15 | 1.21 1.30
Voltage Viuso - -
PROG Pin Falling 0.9 1.0 1.1
Ve — Viar Lockout Threshold V¢ from Low to High 70 100 140 mV
Voltage Vaso :
V¢ from High to Low 5.0 30 50 mV
C/10 Termination Current brer Rproc=10k 0.085| 0.10 | 0.115 mA/mA
Threshold Reroc=2k 0.085| 0.10 |0.115 mA/mA
PROG Pin Voltage Veros | grros=iOK 093 | 10 |107]| V
CHRG Pin Weak Pull-Down lchrG Verra=5V 80 20 35 LA
Current
CHRG Pin Output Low VCHRG ICHRG= 5mA 0.35 0.60 V
Voltage
Rech Battery Threshold
Voltage e Vrecrre | VrLoaT-VRecHra 100 | 150 | 200 | mV
Junction Temperature in .
Constant Temperature Mode Tum 120 C
. IBAT=0 to
Soft-Start T t 100
0 a ime : SS IBAT=1000V/RPROG HS
_I?i?r(]:;\arge Comparator Filter tRECHARGE VBAT ngh to Low 0.75 2.0 4.5 ms
Termination Comparator Filter Igat Falling Below
Time trerM lopia/10 400 1000 | 2500 | s
PROG Pin Pull-Up Current lpPrOG 3.0 MA
http://www.fsbrec.com 4/11
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[FI2{EE] / Functional Block Diagram
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INgEHEIR / Functional Description

BV [HIEBEAZEUVLO| JFREEELAE BEPROGS | SithZ [BIER: T — MEE A 1%HNIZ EFEESE,
S— S 7 R iR TEERS | — TR AR, SNRBATSRIEEIHET2.9V , NIFEEEHANB
mFEELR, EiztE4 , BRCLA054BMERHA1/10 RUIREFEER | LUESGERBEEEAZ—
ZEMEY , NTSEIUHERTTE,

A charge cycle begins when the voltage at the V¢ pin rises above the UVLO threshold level and a 1%
program resistor is connected from the PROG pin to ground or when a battery is connected to the
charger output. If the BAT pin is less than 2.9V, the charger enters trickle charge mode. In this mode,
the BRCL4054BME supplies approximately 1/10 the programmed charge current to bring the battery
voltage up to a safe level for full current charging.

ZBATS|BIEREFAZE2.9VLA LR , RERRHANIBERRED | HHEERMMEENFEER., ZBAT
5 |HIEREIAZIRRFFeHBE (4.2V ) BF , BRCLAOSABMERNIEEREEER , BFEERIFAR/N.
FEEREREEIREERNL/10 , FTEBRIERER,

When the BAT pin voltage rises above 2.9V, the charger enters constant-current mode, where the
programmed charge current is supplied to the battery. When the BAT pin approaches the final float
voltage (4.2V), the BRCL4054BME enters constant-voltage mode and the charge current begins to
decrease. When the charge current drops to 1/10 of the programmed value, the charge cycle ends.
FERFRIUF |, BRCLA054BMEXTBATS | IR [EiFH Tikskintz. AR5 (BB ERFEI4.05VRYB R
IR (Vreckra AT , MIB— A FREEIAFRABREEMENER, SECTUERPHITRE/ERN
FoIBEE , WREGEAEBREIEANEE , & YK asHEAPROGS I THE R,
The BRCL4054BME constantly monitors the BAT pin voltage in standby mode. If this voltage drops
below the 4.05V recharge threshold (Vrechra), @another charge cycle begins and current is once again
supplied to the battery. To manually restart a charge cycle when in standby mode, the input voltage
must be removed and reapplied, or the charger must be shut down and restarted using the PROG pin.
FEEMERA— MEEEPROGS [ Sitt 2 [BRIEEEEKIZERN. BiR7sERERZEPROGS [FmLHE
iMAY10001E, REEEFFIFEERRATIAIKITE

The charging current is set by a resistor connected between prog pin and ground. The
charging current is 1000 times the output current of prog pin. The setting resistor and
charging current are calculated using the following formula :

Iga7 = ~PROG 41000
PROG
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JMERTEl | Package Dimensions

E1 Sl

E
1
C
Unit: mm
Dimensions In Millimeters Dimensions In Millimeters
Symbkol Symkol ;
Y Min Max Y Min Mox
L 2.82 3.02 E1 0.85 1.05
B 150 1.70 0. 0.35 0.30
C 050 130 (= 0.10 0.20
L1 2,60 3.00 o 0.35 0.55
E 1.80 2.00 F 0 0.15

SUles—o
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ENEiRAE / Marking Instructions

4054B

*k*k*%
12AH
4054B : FELSHHD
i NEFSHRET | BEFHSEN
Note:
4054B: Product Type
il Lot No. Code, code change with Lot No
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B EEMZE(FTHR) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
300 24515C
:6 250 —»| |€—5+£0.5 sec
\q.; /_\
L 200
= N\
g 150 \
% 100 . 60 90 sec .
—_
50
0 1 1 1 1 1 1 1 1 1 1 1 1 1
0 20 40 60 8 100 120 140 160 180 200 220 240 260 280
Time (sec)
bR Note:
1. FFEGEE 150 ~ 180°C , AJ[&] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2. IBERE 245+5°C , A[aj#F4E/9 5+0.5s€c; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. IBEHEIFESENERE S 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

eSS / Resistance to Soldering Heat Test Conditions

iBE : 260+5°C B8] : 10+1 sec. Temp.:260+5°C Time:10+1 sec

Mg /| Packaging SPEC.
ERE% | REEL

Package Type Units &% 3L & Dimension &% R+  (unit: mm®)
HER R U;it/siggel Reel;!lg}g Box Units/}lj?/rgr Box [nner Bogz/%)uter Bo Units/gbjgr Box Reel Inner Box & Outer Box 7?5
SOT23-5/6 3,000 10 30,000 4 120,000 77 x8 | 210x205x205 | 445%230%435

{EMAIREE / Notices
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