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}&§i® |/ Descriptions

BRCL4056BSE —X5e22RYIERER R/ BB EL MR HEE At  BARIDERRSIERF
Thee. H ESOP-8 HESKRAHIFNEBTHEE &S BRCLA0S6BSE By {E#E =N ARV EE .
BRCL4056BSE mILUES USB BB NGRS FEIRET{E.

FF>RF T &R PMOSFET 2818 , IN_LRAEIZREREE | FRLAAE RSN EMaNEEEERFIfRE —IRE. HRinE
XTI TENET | DEERIDREMFNERNREERM TS RIEEMURE, Fi#EEEET
4.20V , MFEEERAEE — EEEH TI/NBIRE., SEIIAR] 4.20V 25  REEREEIREE 1/10,
BRCL4056BSE 1 E =ML L7,

LENBE ( REEEsaL USB BBJR ) #i2#=RT , BRCLA056BSE BEi A—MEFEIRE | BittiRER
£ 3uA LI, BRCL4056BSE RUEfFREIERFERERINEES. XEDHN. BaBREIRITBTERR
EREETRAEM N\ BB R NRPIRZSS 1D,

BRCL4056BSE is a complete CC/CV linear charger for single cell lithium-ion batteries,It has the function
of positive and negative electrode protection for battery.lts ESOP-8 package and low external
component count make the BRCL4056BSE ideally suited for portable applications. Furthermore, the
BRCL4056BSE 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 P-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 BRCL4056BSE automatically terminates the
charge cycle when the charge current drops to 1/10th the programmed value after the final float voltage
is reached.

When the input supply (wall adapter or USB supply) is removed the BRCL4056BSE automatically enters
a low current state dropping the battery drain current to less than 3uA. Other features include charge
current monitor, under-voltage lockout, automatic recharge and two status pins to indicate charge and
charge termination.

$5(E /| Features

¢ FHiR4.20V+1%FERERIFEREE
Preset 4.20V charge voltage with £1% accuracy

& EAMARBE: 8V
Maximum input voltage is 8V

& EBBAT-VINFLEZEIRE
With BAT-VIN anti-backflow function

& SMFEERN , RELA MOSFET , [B/ER/IEE=RFE , ZEERINEEE
Linear charge mode,built-in 1A MOSFET, Trickle /Constant current/Constant voltage three
stage charging ,externally adjustable charging charging current

¢ IFXOVERhFEEs
Supports OV battery charing

& JEIRMRIP , FEIIESRRIERIF

Short circuit protection,battery polarity reverse polarity protection
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$$ME | Features

¢ FBREEERA  REERKMEREFSMEE , 130EFRTE , &EAIEE0
Intelligent temperature control technology,charging current will decrease with increasing
temperature,130°C began to decline,the lowest can be reduced to 0

& FUSHRH TIRIEER
Soft-Start limits inrush current

¢ TTEEMUSBIRALETEEFHEItFE
Charges single cell Li-ion batteries Directly from USB port

¢ BExIBRE
Automatic recharge

¢ 4KV ESD

¢ TN,
Halogen-free Product.

Fi& | Applications

ERT USB BBIRFNIERC=REIR , I AR A BRI IRE.

Suitable for USB power and adapter power,Bluetooth applications and other portable devices.

BBV FERERE / Typical Application
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Bk LIEIRZSER / Indicator light working state
TR L1 (CHRG) L2 (STDBY)
1E7E7tH#/Charging =/Light K/Lights off
EBjth7ei#%/Battery full X/ Lights off =/ Light
RE , BEEES  HEESFRIRTE | 3R
BN (TEMPER )
Undervoltage, battery temperature is too K/ Lights off K/ Lights off
high,too low or other fault conditions,or no
battery access(use TEMP)
BATim#210uFEEZ , 7oEEith ( TEMP=GND ) . o
: . : iAJ/Flashing light L
BAT terminated with 10uF capacitor,no T=1.4 =/ Light
=1-4s
battery
SIEHESY / Pinning
TEMP ] O INC
PROG [ JCHRG
GND [ 1STDBY
VDD [] [ ] BAT
5|5 B TR
1 TEMP HNERIREERRN 3 |/ External temperature sensing pin
2 PROG FREEEEAER/Charge current regulator
3 GND ey FiB/Chip ground
4 VDD HNEREINEL RS V/External input DC 5V
5 BAT EB i \i%/Battery input
6 STDBY FBithZeEB 5SRkiE~)J /Battery charge completion indicator
CHRG ZEE8357~XT/Charging indicator
NC 8=/Vacant
EPE{XE3 / Marking
TUEDE5BE, See Marking Instructions.
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H4EES%L /| Electrical Characteristics( [RIFSRETE , Ta=25°C)
S s PSS B/ME | BB | &AE | Bfu

Parameter Symbol Test Conditions Min Typ Max Unit
BMNBETE Vbp 4 5 6 \Y
Voo MIEEIE Vpp>BAT 100 mV
Voo Vool | o5 AT 30 mv
F7el JMFRE Veat Vpp=5V 4.158 | 4.20 | 4.242 Vv

Vce=3.5V

BATRER R Igat Vbat=4.2V 0.5 £5 MA
B IEm V1ReL Vear MRS 2.8 \Y
iBimseEEIREEE VTRHYS 100 mV
Voo X JEAS IR Vuv Voo MEEIS 3.7 v
Voo X JEAGHR Vuvhys 200 mV
FaEH IFREE Vinsd 1.2 Vv
FahfEHIRFEE VimsdHys 50 mV
iBmATPROGRE Vprog1 0.1 \%
ARERATPROGEEE Vprog2 1.0 V
TERE OTR Vpp=5V 130 °C

T{E[EFR / Description of the Principle

BRCLA0S6BSERE! H— BT aiER AR M I 7sr R s RIS K EE &
AEXRBHTERMEETRE. ZTEBERAULIAIMEERREZIRE  RAFEFTERRAILL2A,
AREEFINER-IREFERIMNEE, BRCL4056BSER S NNRIRFFIsaHAMASIERaHis , 78
RS RIRCHRGHIE thFe e~ im HimSTDBY,

oA ARSI RE BB R RIS IRBIT 130°CRTBalf#RFeREIR , XN IRE LAERF & KIRE
B9F) B FEIThERQNIEEE D |, ARG RS mIRIAT A e EINERTest. X6 , BR TR 7eER
et , JUARBREFEERER , MARARRBEARBERHTRITHAILLT , BEAEERRERT ,
BRCL4056BSESH i@/ \FeEEEE 7.

LB EXTEIREBECNBEFC R FemNiniEaB At , BRCLA056BSEFFIAXTERIEFEE |,
CHRGE i KB R B IEDHT | ANREBEEETF 2.8V , ZREESFA/NERXI BB TR,
MEEhES [FHRIS 2.8VET |, FeEE 28R A rElM;—tXJ‘EE,ﬂJ}EEE FZEEEEREPROGEMIFIGNDZ [BIRYEERE
RPROG ffiiE. HEEithER[EiRIm4.2V BBERT , FeERERIZANR/ , BRCL4056BSE#H NIBEEFTEHBE.
LMFREBEERENBFRERREN , ZTREBEER. CHRGEHESIERS , STDBYinHHIKEBM., FTEBE
RREEERFTEERN10%,

SRR ERFRIBRREREU T |, BafeiizEER. THRENESREENEEREER , IREN
KESFIEE R EM KRR AT R EIBERE 1%LIR HE T EE FHENAERSYHEIDRIER,
LB EEERERARERTEIEER , ZRESFHNEITFERERE | BiRimEFERNERNT
3uA , AITIIEIN T #5HATIE.
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T{EIRIE / Description of the Principle

The BRCL4056BSE is a complete CC/CV linear charger for single cell lithium-ion batteries.
CC/CV to charger batter by internal MOSFET. It can deliver up to 1.2A of charge current .No
blocking diode or external current sense resistors required. BRCL4056BSE include two
Open-Drain charge status Pins: Charge status indicator CHRG and battery charge completion
status output STDBY.

The internal thermal regulation circuit reduces the programmed charge current if the die
temperature attempts to rise above a preset value of approximately 130°C.This feature protects
the BRCL4056BSE from excessive temperature, and allows the user to push the limits of the
power handling capability of a given circuit the external components. Another benefit of
adopting thermal regulation is that charge current can be set according to typical, not
worst-case, ambient temperatures for a given application with the assurance that the charger
will automatically reduce the current in worst-case conditions.

The charge cycle begins when the voltage at the VCC pin rises above the UVLO level, a current
set resistor is connected from the PROG pin to ground. The CHRG pin outputs a logic low to
indicate that the charge cycle is on going. At the beginning of the charge cycle, if the battery
voltage is below 2.8V, the charge is in pre charge mode to bring the cell voltage up to a safe
level for charging. The charger goes into the fast charge CC mode once the voltage on the BAT
pin rises above 2.8V. In CC mode, the charge current is set by RPROG. When the battery
approaches the regulation voltage 4.2V, the charge current begins to decreases the
BRCL4056BSE enters the CV mode. When the current drops to charge termination threshold,
the charge cycle is terminated, and CHRG pin assumes a high impedance state to indicate that
the charge cycle is terminated and STDBY pin is pulled low. The charge termination threshold is
10% of the current in CC mode.

To restart the charge cycle, remove the input voltage and reapply it. The charge cycle can also
be automatically restarted if the BAT pin voltage falls below the recharge threshold. The
on-chip reference voltage, error amplifier and the resistor divider provide regulation voltage
with 1% accuracy which can meet the requirement of lithium-ion and lithium polymer batteries.
When the input voltage is not present, or input voltage is below VBAT, the charger goes into a
sleep mode, dropping battery drain current to less than 3pA. This greatly reduces the current
drain on the battery and increases the standby time.

ZHEREANZE | Programming Charge Current

FREEREXRA—MEZEPROGS | Stz [AAVEEEERIRERN iR EBEREMTEE KA T
RIEIE. RIEFENTEBRKAEBERMEE.

The charge current is programmed using a single resistor from the PROG pin to ground. The
program resistor and the charge current are calculated using the following equations.

1200

=— BE=+10% )
Tpat(MA) "

R prog (kohm)
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IYMZRJE / Package Dimensions

ESOP-8 Unitimm

A
M| o Al
O
E
-BI_
y’
— — (@) Q r
ol | ' E
b
Symbol Dimenslons In Millimeters Symbol Dimenslons In Millimeters
Min Max Min Max
A 4,70 S.10 c 1.35 175
B 3.70 4,10 Q 0.35 0.49
L 6.00 6.40 R 0.30 0.60
E 127BSC P 0° 7°
K 0.02 0.10 b 0.40 125
Al 3.1 3.5 B1 2.2 2.6
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ENEiRAEE / Marking Instructions

1Ae
BR:
40568 :
Rk
Note:
BR:
4056B:

*kkk.
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TooQ

FATHE
HFRAS

NEFRSHEE | BEF RS,
Company Code

Product Type.
Lot No. Code, code change with Lot No.
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EiREEEM%E(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350 |
300 74515T
@ 550 —1] P—5x0.5sec
5 200 — X
$ 150 = ——=
a /" \
g 100 e 60 ~ 90 sec
— -
e
50 | —
o8 o A ——
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
WeRA Note:
1. FRHGERE 150 ~ 180°C , BJj&] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2, I&ERE 245+5°C , R[EJFELES 5+0.5s€c; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. IBEHIRESHIEE S 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

MHEIERiRIES / Resistance to Soldering Heat Test Conditions

B 260+5°C A& : 10+1 sec. Temp.:260+5°C Time:10+1 sec

B / Packaging SPEC.

HE28% /| REEL

Package Type Units & 3 $1 & Dimension &% R~  (unit: mm®)
HEW X U)g|}s§gl Reegg]/eé Box Un|ts/ll:lt\n/rg Box Inner Bog%guter Box Un|tsig>1gr Box Reel Inner Box £ Outer Box 45
ESOP-8 4,000 2 8,000 6 48,000 137 x12 360x360x50 380x335x366

{ERIRAEE / Notices
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