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f@i® /| Descriptions

BRCL4056BSE —XSeERVIBERE N/ IEERELMIEH R ER FHEIb RS | BEHEBEARRE
{RIFTRE, H ESOP-8 33 SR/MAIIMNBITHEIE 518 BRCLAOS6BSE Bl /ufEH#E=t N FRRVIRARIERE,
BRCL4056BSE TJLUES USB EEiRFEACSS R T{E.

FTF>RA T &8 PMOSFET 2844 , IN_ERGEIFREREE , FTLAAR R/ NGB R IfRE —IRE. ARk
ISR TR | IMEEATEREM SN RERM TS RIEEIILARRE, T ER
ET 4.20V , M7EERAEY — M ERRH TINRIRE, SEtAT 420V Z2f5 , REEREEIRE
{8 1/10 , BRCLA056BSE 5 Enh&RIEFTEE,

LENERE ( 3AiERCESEL USB HIJR ) 2 4=Rd , BRCLA056BSE BRI N—MERRIRE | Bittis
FEIAt7E 3uA LIS, BRCL4056BSE EMftAS BB Fe iR iaizas. RIEMH. BB BRI AT
TR R EREAAVIRSS .

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.

854F | Features

& FhiR4.20V 1%FEERIZTEEE
Preset 4.20V charge voltage with £1% accuracy
& BIAEAME : 8V
Maximum allowable input voltage is 8V
& E7ABAT-VINFGEIEIDEE
With BAT-VIN anti-backflow function
& SRzl WELA MOSFET | iBR/fER/IBEE=RIFE , FEERINEAAE
Linear charge mode,built-in 1A MOSFET, Trickle /Constant current/Constant voltage three
stage charging ,externally adjustable charging charging current
¢ STEJOVEShIREE
Supports 0V battery charing
& SRR, ERitIEIR IR
Short circuit protection,battery polarity reverse polarity protection
¢ TEEMNUSBIRSRATHEEFEIthFE
Charges single cell Li-ion batteries Directly from USB port
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$$4E / Features

L 2

BREEERAK , REEREEEEFSMREE , 130EFETRE , REAEE0

Intelligent temperature control technology,charging current will decrease with increasing
temperature,130°C began to decline,the lowest can be reduced to 0
BISaNPRE T IRiBEmR

Soft-Start limits inrush current

SlEpR::]

Automatic recharge

4KV ESD ( HBM mode )

Fo B

Halogen-free Product.

Fi& /| Applications

&FITF USB ERFNIEACRREEIR , 15 M AR E AR IRE.

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

BABYRTFHFRERE / Typical Application

VIN . 5 VBAT
O BAT
our e LED2 “.: VIN L
8 NC [HRC_}/‘/“_ ’_o 10uF
STDBY—KG ]—LEM ‘ RlE: T—"
5 i
2 broc el
RISET GND R EE e
BT THEIRSE | Indicator light working state
RIS L1 (CHRG) L2 (STDBY)
IEfEZsEE/Charging =/Light K/Lights off
EBjth7ei#/Battery full K/ Lights off =/ Light
XE , BEEIS , SRFHERTES , ScEitE
A (TEMPfER)
Undervoltage,battery temperature is too| X/ Lights off K/ Lights off
high,too low or other fault conditions,or no
battery access(use TEMP)
BATim#Z10uFEBZ , FoEEitt ( TEMP=GND ) iA)/Flashing light =/ Light
=/ Li
BAT terminated with 10uF capacitor,no battery T=1-4s 9
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SIEHESY / Pinning
5 6 7 8
TEMP ] O —INC
PROG [] ] CHRG
GND [] | 1STDBY
. VDD [] [ | BAT
3 2 1
55 B R
TEMP HNEBIREEREN 5 |Ri)/External temperature sensing pin
2 PROG FEEBER A% R/Charge current regulator
3 GND Ty A it/Chip ground
4 VDD HNEREINELR5V/External input DC 5V
5 BAT EBthis \im/Battery input
6 STDBY FEth e FR SSRkE~kT /Battery charge completion indicator
CHRG FtEEfER)T/Charging indicator
NC &%/Vacant
EPE(XE3 / Marking
RENE5RE,
See Marking Instructions.
tRBEZ=%#l |/ Absolute Maximum Ratings(Ta=25°C)
S8 s #Hia Bafy
Parameter Symbol Rating Unit
VDD to GND Vbbp -0.3~8 \%
BAT to GND VBAT -0.3~7 \
CHRG/STDBY to GND Vehrg/Vstdby -0.3~8 V
PROG to GND Vprog -0.3~8 V
TEMP to GND Vtemp -0.3~8 V
Storage Temperature Tstc -50~+125 C
Operating Temperature Range Topr -40~+85 C
Lead Temperature (Soldering, 10s) Tsolder 260 C
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HIEEES#L | Electrical Characteristics( [RIESRIERE , Ta=25°C)

S s MRS B/ME | BBYE | &AE | B
Parameter Symbol Test Conditions Min Typ Max Unit
BMANBETHE Vb 4 5 6 \Y
Voo MEEIS Vop>BAT 100 mV
Voo AEENE Vooi=EaiEil Vop>BAT 30 mV
F 7 IR E Vear Vop=5V 4158 | 4.20 4.242 \Y
Vce=3.5V
BAT{EIERER Ipat Vbated 2V +0.5 +5 HA
HE Wiz =N VTrL Vear MIEEIS 2.8 v
B EIRREE VTRHYS 100 mV
Voo R EIS PR Vuv Voo MEEIE 3.7 v
Voo X EABHR Vuvhys 200 mV
FaEHI IFREE Vimsd 1.2 v
FaEHURHEE VimsdHys 50 mV
iBimBTPROGEE[E Vprogl 0.1 Vv
KEERATPROGEEE Vprog2 1.0 v
TRRE OTR Vop=5V 130 °C

T{EIRIE / Description of the Principle

BRCL4056BSER % JA—TEE FHER SYIRIbMiZiT AL 7B B |, AT HRERIIN=ER
BAENEbHTIERMEERE. ZEERAILAAINEEREREZERE SARFEFTEBERAILALA ,
AEEBMER—REFIERENEE, BRCLA056BSER SFNRIRITHSHAVKSIERiaHis | 7
RIS RIRCHRGHIER e s s i Hix STDBY,

oA R TR B TR RE N F IS RBIT 130°CRY B e EFEBER , XN IhEea LUMERFP R AR
ERIF S FROThRGIEEE S | ARG RIS RMIRIAG R s E&IMNRTest. X, BREgits
FEEEAA , AR EE ERRER , MARAEREARARBERBTRTHMAILT , RAERRERT |
BRCL4056BSESE&IR/NTEREA.

Wt NEBEATFEEKEERNFEE , BRCL4056BSEFIARTEE EZEE , CHRGE @S H (KR &
RICEBIEEIAT  ANEREBIEE E(ET 2.8V |, FEE 28 A/ B AN Rt T 7erE . 2Bt FB RBId 2.8 VAT ,
FRESERAIEEIIEthFE , 78R REPROGERIFIGNDZ EIEEFERPROG HiE, M thEE
1EiRA4.2V BIER , ZREEEREE/)N , BRCL4A056BSEH N BEZRBEHET,., HFBERE/NEIFTEBELES
RENERT , FTREERER. CHRGHHERZ , STDBYiniH{KE (. FBEREERERTEER
1910%,

LA EFEIBREEEU TR  BaiHeiREER. ShABHNEEENEEREER  1RE
FURRRFOIEEBE S EM B HHIREIREASIBERIEEE 1%LUA |, BE 7 2B FEItiIER SRR
B3R, SMABEEERERARERTEIREER  ESHNEINFEIRRE | BithimEFERY
FEARANVT3uA , TDHEAN T FR5HLAT A,
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T{E[EI |/ 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 1A 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.

FCHHEFEANEE / Programming Charge Current
TEBEREXA—NMEEEPROGS S BRBHEERIZEN REBBFMNTEERRXAT
A RITE. REFENFTBERKHEEMESEE.

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%)
Tpae(MA)

R prog (kohm)
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YMERIE /| Package Dimensions

ESOP-8 Unitimm

A
m| _J o Al
O
E
_.Bl_
a
al]l B B Y '
b
Symbol Dimenslons In Millimeters Symbol Dimenslons In Millimeters

Min Mox Min Max

A 4,70 5.10 ) 135 175

B 3.70 4,10 a 035 0.49

L 5.80 6.20 R 0.30 0.60

E 127BSC P 0 7°

K 0.02 0.10 b 0.40 125

Al 31 35 Bl 2.2 2.6

http://www.fsbrec.com 6/8



BRCL4056BSE

Rev.G Dec.-2024

e
I mEHEF
o BY
BLUE ROCKET ELECTRONICS

EPEi%BE / Marking Instructions

1488 -
BR:

40568 :

*kkk .

Note:
BR:

40568B:

*kkk.
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EiREEEMZ%EE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
300 245*5°C
06‘ 250 —»| |«—5X0.5 sec
< /—\
= 200
2 N
g 150 \
% 100 . 60 90 sec 5
[T
50
0 1 L L L L L L 1 L L L L L
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
Wi Note:
1. FVEE 150 ~ 180°C , A¥ja] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2. IBEBE 245+5°C , BYEELEE 5+0.5sec; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. IBEHIFRESENEES 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

MHEIERiRIEsRM / Resistance to Soldering Heat Test Conditions
IS : 260+5°C A& : 10+1 sec. Temp.:260+5°C Time:10+1 sec

Mg /| Packaging SPEC.
HRE%E | REEL

Package Type Units @ ¥ % & Dimension &% R~ (unit: mm®)
HERX U;J;S%Rgzl Ree;i/lr]ﬁniéBox Unltsg/ng Box Inner Bo;;zguter Box Un|ts//g7;zkr Box Reel Inner Box & Outer Box 4
SOP/ESOP-8 | 4,000 2 8,000 6 48,000 |13” x12 | 360x360x50 | 380x335x366

fEFiE | Notices
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