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}§i® |/ Descriptions

HL4056B — XBEAEERR/EEE =R A DEE FHEtFERS , AAHEMERRKRIERIFI
BE. H DFN2*2-8L #E5R/RIFNBTTHEIE S HLA056B R AfEETUN FIRVIEARIESE, HL4056B
BJLUES USB EBIRFIERCRREEIR LIF.

FFRA T &8 PMOSFET 2844 , N_LRGEIZREEEE | FRLARNRZIME MG IR fEESF MR ke, PURiRe]
MNREERHTENED |, IMEEAIIRBESNEEERMG PSR EEIMLRE, FHEERET
4.20V MR R AEE —  EEEH TI/NBIR R, JEEIIAR] 4.20V Z/5  REEREEIREE 1/10,
HL4056B #&Bn& 178,

LENBE ( 3TiERCSSEL USB BEiR ) #i=isRt , HL4056B BEETHAN—MEREFRT | EithiREReE
3uA LAR, BRCL4056BZH HNEIFREIEFFERERInIERE. REMH. BaiBRENR AT ERTEE
AN EEANAPRSS (B,

HL4056B 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 DFN2*2-8L package and low external
component count make the HL4056Bideally suited for portable applications. Furthermore, the
HL40568B 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 BRCL4056BZH 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 BRCL4056BZH 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.

$$(E |/ Features

¢ THiRA.20V+1%FEERIFHEE
Preset 4.20V charge voltage with £1% accuracy

& EAMARBE: 8V
Maximum input voltage is 8V

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

& ZitzEEtETl , RELA MOSFET , BT HPRIRGEISEICABMAT | RAFTHEBRAIAS00mA |, i
n/ERMEE=RNFEE , FTEERINEEE
Linear charge mode,built-in 1A MOSFET, The maximum charging current can reach 500 mA
due to the thermal regulation of IC itself due to packaging restrictions.Trickle /Constant
current/Constant voltage three stage charging ,externally adjustable charging charging
current

¢ REXJOVERihFEEs
Supports OV battery charing
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$$4F | Features

*

*

SERERIF |, FEtIESURIRIZIRIF

Short circuit protection,battery polarity reverse polarity protection
BRERERAN , REERESMEEETSMEEE , 130EFRTRE , &EIREFEE0
Intelligent temperature control technology,charging current will decrease with increasing
temperature,130°C began to decline,the lowest can be reduced to 0
WISsBRE] 7 IRiEE R

Soft-Start limits inrush current

BT E#EMUSBIn 4SBT IRE FHIhFEE

Charges single cell Li-ion batteries Directly from USB port

ShyEE]

Automatic recharge

4KV ESD

FoRF = i

Halogen-free Product.

Fi& /| Applications

EFT USB EIRFNIAACRREEIR | 155 N AN EARERETIRE.

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

BIBIRFHERERE /| Typical Application

Py VDD BAT

|||-— GND STDBY — c2

C1—+ PROG CHRG 106

106 |
R1 TEMP NC
‘é NTC

AN
NV

www.iseachip.cn 3/9



HL4056B

B0l

B

BT TAEIRSER / Indicator light working state

high,too low or other fault conditions,or no
battery access(use TEMP)

TS L1 (CHRG) L2 (STDBY)
IEfEZcE/Charging =/Light K/Lights off
FEith7ei#/Battery full X/ Lights off =/ Light
RE , BRELS  DESFLERE iR
it (TEMP{ER )

Undervoltage battery temperature is too K/ Lights off K/ Lights off

battery

BATIm#Z10pFEEZ , FoHEith ( TEMP=GND )
BAT terminated with 10uF capacitor,no

iAJ/Flashing light

=/ Light
T=1-4s /L9

SIEHES / Pinning

TEMP [ )1 8(_|NC
PROG [ )2 7C_| CHRG
GND [ )3 6(_| STDBY
VDD 4 5C_| BAT
5|5 =L TR
1 TEMP HNERIREERRN 3 |/ External temperature sensing pin
2 PROG FREE A AELER/Charge current regulator
3 GND Ty FiB/Chip ground
4 VDD HNEREINEL RS V/External input DC 5V
5 BAT EB i \i%/Battery input
6 STDBY FBithZe B 5SRkiE~)J /Battery charge completion indicator
CHRG ZeE8357~XJ/Charging indicator
NC 8=/Vacant

ENE(XF3 / Marking

TUEDEE5BE, See Marking Instructions.
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HBM4EESE | Electrical Characteristics( BRIESRHERE , Ta=25°C)

Bl

anl

S s Pl Es B/ME | HBYE | &RAE | Bfu
Parameter Symbol Test Conditions Min Typ Max Unit
BMNBETE Vbp 4 5 6 \Y
Voo MIEEIE Vpp>BAT 100 mV
VoS ZIHE VoIS | /s pAT 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
BInERER V1ReL Vear MEEIS 2.8 V
iBimseEEIREEE VTRHYS 100 mV
Voo X JEAS IR Vuv Voo MEEIS 3.7 Y,
Voo X JEAGHR Vuvhys 200 mV
FaEH IFREE Vimsd 1.2 v
FahfEHIRFEE VimsdHys 50 mV
iBimETPROGEE & Vprog1 0.1 \
KEERATPROGEE Vprog2 1.0 \
TERE OTR Vpp=5V 130 °C

T{ERIE / Description of the Principle

HL4056BR & JA— i EE FaER SRt BB , RIS R RENIIREAE XIS
i TIERAEERE., REERULIAINEREEREIRE SAFERTBERATIAS00mA , FEES
IR R EFIEE RGN, HL4056BE SR NRIT AN IE R atis , REINSIERR
CHRGHIEE b7 E R~ a HimS TDBY,

TR BRI ERE B RS AR EEIT 130°CRt BalfERFREEIR , XM LIERF RARE
AIFIAEC R RITIERAMERES] , AR OO RS RMBRIANG R EEIMBTast. Xt , BPERITFERER
Y, AILIARRERSEAER  MARARREARERHTRITMALLTY , BAESRMERT , HL4056B=H
oA/ \FEFRERAR.

HWABEXTHIREEEGNRED A ErEm NS T , HL4056BFHAXIMEhFH , CHRG
EREERET FRFRIEEHT , NREEEET2.8V , FeHERANBRAIEH Tz, =8
iHFEEEEIT 2. 8VEY , FEFE R RAERT XTIt ZErE , ZAEAEIREPROGEMIMGNDZ[ERIFEFE RPROG
e, ZFEMEEERA4.2V BER , SRS , HLA056BHNIBEFREBIRI. S7EHERIE/
ZZEFBEERIBHMERT , FeFREHAER. CHRGHIHEMER , STDBYImtHRFEENL, FRLEREEREMTCE
EEifthY10%.

HEEtERERRIBREREU TR , BEffeiimRER. TRRENESEENBEREER , IREN
KESFIEE RS EM TR DR AT R ENBERE 1%LIR HE T EE FEEMERSYEIBAIER,
SENBEEERERARERTEIEER , FESHNEINEREREI | BiRimEFERERNT
3uA , AITIEIN T #5HATIEL.
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T{EIRIE / Description of the Principle

The HL4056B 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 500mA of charge current .No
blocking diode or external current sense resistors required. HL4056B 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 HL4056B 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 HL4056B 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
ZEEREXRA—MEEEPROGS Stz BAIBESRIEEN 1R EBEENFTEERRXEA TS
~KITE., RIEFENFTERRKAEREEEE.

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

= (i”%i‘lO%)
Tpat(MA) "

R prog (kohm)
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IJMZRJE |/ Package Dimensions

O

MIN NOM MAX
D 195 200 205
E 195 200 205
DI 125 130 135
El 075 080 035
L 030 035 040
b 0.24 0.9
e _ 00BSC
A 070 075 080
Al 020REF
A2 0.00 005
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ENEiRAEE / Marking Instructions

4056B

*k*k%k
O
WiBA
40568 : NEGEs
A NEFHEREE |, BEFISEL.
Note:
40568B: Product Type.

Fkkk.

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 245550
E 250 j F—510.5 sac
o raallh."
2 200 —= \
g 150 e
E / 60 ~ 90 sec \
g 100 = ;
50 e
—r’f-’
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
WA - Note:

1. TR 150 ~ 180°C , Ad[&) 60 ~ 90sec;
2. IERE 245+5°C , BYjal#5F4LE /g 5+0.5s€ec;
3. IBIEHIFRISAMEE S 2 ~ 10°C/sec.

1.Preheating:150~180°C, Time:60~90sec.
2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Mgt R /

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.

HE2E% /| REEL

Package Type Units & % $1 & Dimension &% R~  (unit: mm®)
# % FEN U;}sggl Ree)!;lg/eé Box Un|ts//x:lt\n/rg Box Inner Bog%guter Box Un|ts;(l)>1;§r Box Reel Inner Box & Outer Box 45
DFN2*2-8L 3,000 10 30,000 4 120,000 7" x8 210x210x205 445x445x230
{EMiHEB / Notices
9/9
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