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#& | Descriptions

BRCL4058EZZ R —FDFN2x2-8LHEMNESEKE. SUHMILHNETEE FHEtFTESR,
BRCL4058EZZ XRIEERENIBEERELMEES  RFRRIINBTTHEE | (£1SBRCL4058EZZ 2
N FAREARIERR | FRY , BT LUESUSBEIRFIEACRSFEIRLIE. BRCL4058EZZ KR T WD
PMOSFETZRYS , INLBHEIZREREE | ATLAAREIMN MG VR IMRE e, ARIRAIXI SRR T
BaifE® | MEEATIRREEIMERE R TS MREMLRE, RHEEERET 4.2V, 7THE
EBRAEIIPROGHIIME— N BIEIRE  REAIA1.0A, HMABE ( RNIEEEUSBEIR ) HEis
At , BRCL4058EZZ Bzt A\—MEBFRAT , EEtRERIARTESUALL T, BRCL4058EZZ HIEMAFR
BIEFREEREERE. MATERP. XEDH, BalBREMR BT ERTEERMmANEEEN
ARG 1B,

The BRCL4058EZZ is a high integration level and high cost performance charger in DFN2x2-8L
package for single-cell Li-lon and Li-Polymer batteries.

The device employs a full charge algorithm with trickle current, constant current (CC), constant
voltage (CV) modes, charge termination and automatic recharge. The device is ideally suited for
portable applications due to the small DFN2x2-8L package and low number of external components
required. At the same time, it can also be suitable for USB power supply and adapter power supply.
BRCL4058EZZ adopts internal P MOSFET architecture and anti-reverse charging circuit, so external
detection resistor and isolation diode are not needed.

Thermal feedback can automatically adjust the charging current to limit the chip temperature under
high power operation or high ambient temperature conditions.

The full voltage is fixed at 4.2V. The charging current can be set by connecting a resistor to the PROG
pin, and the maximum charging current can reach 1.0A.

When the input voltage (AC adapter or USB power supply) is removed, BRCL4058EZZ automatically
enters a low current state, and the battery leakage current is below 3uA.

Other features of BRCL4058EZZ include charging current monitor, input overvoltage protection,
undervoltage lockout, automatic recharging and two status pins for indicating the end of charging and
the input voltage access.

3385 | Features
¢ 5530 VEINBELING.9 VIZERF
Support up to 6.9V operating input voltage with 30V absolute maximum input rating
& SHEERBICNEEESE : 4.2 VIEE242 mV
High-precision full-charge detection voltage threshold:4.2V+42mV
& SHEER<3 uA
Standby current < 3 uA
¢ EBBAT-VDDREEINRE
With BAT-VDD backflow prevention function
& TFEOVESjthZEEs
Support OV battery charging.
& ZMTEE  TEERAE 1.0A
Linear charging mode, charging current can reach 1.0 A.
¢ BWERMEE=RARE
Trickle/constant current/constant voltage three-stage charging
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3385 | Features
& FEEEERINEEIAE
The charging current is externally adjustable
& FHEEREERET
Intelligent thermal regulation of charging current
& EREGTRP
Battery temperature detection protection
& BiB7RE
Automatic recharging
& TERTETR
Charging status indication
& FEIEC62368R IR
Meet the latest standard of IEC62368.
& DFN2x2-8LIJ%E , o= fm
DFN2x2-8L package, halogen-free product.

RZF8 / Applications

& ®zhEEiE mobile phone
& (EELEIREN portable Media Players
& 1EZFEA bluetooth headset

RIFEEEE / Application Circuit
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Note: Suggested value(R1=4.7~10Q2 , C1,C2=1~10pF)
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S| / Pinning
CE CHRG STDBY BAT
8 7 6 5 ERERCRE
@Eﬁ?f o
DFN2X2-g1 B
Lo e
1 o Gt R ER IR
34 2 TS PROG GND VDD
PIN Num. Symbol Function
1 TS External temperature sensing pin, grounded when not in use.
2 PROG Charging current adjusting pin
3 GND GND
4 VDD Power input terminal
S BAT Battery output terminal
6 STDBY | Full charge indicator light
7 CHRG | Charging indicator light
8 CE Charging function enabling pin, suspended when not in use;
High level shutdown
EPAD NC There is no electricity, so it is recommended to connect with
GND(BAT-) in practical application to enhance heat dissipation.

tRBR=%1 / Absolute Maximum Ratings(Ta=25C)

PARAMETER SYMBOL RATINGS UNITS

Input Supply Voltage Vbp -0.3~30

CHRG Pin Voltage VcHre -0.3~30

STDBY Pin Voltage VsTDBY -0.3~30

TS Pin Voltage Vs -0.3~30 \
CE Pin Voltage Vce -0.3~6

PROG Pin Voltage VproG -0.3~6

BAT Pin Voltage VBaT -0.3~20

Operating Ambient Temperature Range Ta -40~85 °C
Junction Temperature Ty 150 °C
Storage Temperature Tstg -55~150 °C
Lead Temperature (Soldering, 10s) Tsolder 260 °C
ESD HBM 2000 \Y
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H4EESE] | Electrical Characteristics(Ta=25C)
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
Input Supply Voltage 4.5 5.0 6.0 Vv
Input Over-Voltage -
Protection Voltage Vo Vop Rising 6.3 6.9 7.5 \Y
Input Over-Voltage
Protection Voltage AVove Vop from High to Low 500 mV
Hysteresis
Vce Under voltage .
Lockout Threshold VuvL Vob from Low to High 3.5 \Y
Vce Under voltage .
Lockout Hysteresis AVuvL Voo from High to Low 200 mV
Charge Mode,
Reroc=1.62 K % | 180
Standby Mode
Input Supply Current lcc (Charge Terminated) * 29 uA
Shutdown Mode:
Rprroc Not Connected,
Vpb<Vsar, or Vop<VuwL: 60 120
CE=GND,OVP
Trickle Charge Threshold VTRIKL VeaT Rising 2.6 2.8 3.0 \%
Trickle Charge .
Hysteresis AVTRIKL Vop from High to Low 150 mV
. VeaT<<VTRIKL,
Trickle Charge Current ITRIKL Reroc=1.62 K 45 66 85 mA
Vop =5 V,REROG=1 .62 K, 657 730 803 mA
. Vear=3.95 V
BAT Pin Current IBAT
Vobp Not Connected, 05 3 UA
Vear=4 V )
PROG Pin Voltage VPRrOG Vop=5V, Rprroc=1.62 K 0.9 1.0 1.1 \%
PROG Pin Pull-Up
Current lproc 1 HA
Regulated Output _ _
(Float) Voltage Vroar | Vop=5V, Rprroc=1.62K | 4.158 | 4.200 | 4.242 \Y
C/10 Termination _
Current Threshold ITERM Rprroc=1.62 K 45 66 85 mA
Termination Comparator .
Filter Time trom Isat Falling Below lterm 0.8 1.8 4.0 mS
Recharge Battery AVRECHG VFLoAT—VRECHG 150 mV
Threshold
Recharge Comparator .
Filter Time trecharee VBAT ngh to Low 0.8 1.8 4.0 mS
Power FET “ON” _ -
Resistance (Between Ron VBAT_R::"S V’lﬁ"'géokm A, 500 mQ
Ve and BAT) PROG=1.
Built in temperature oTC Reroc=1.62K 130 C
compensation
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H48ES#Y / Electrical Characteristics(Ta=25C)
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
o
External temperature too TS connected to NTC | 43% X 45%
. ; OTPH . X \Y
high detection threshold resistance VDD VDD
o [s)
External temperature too TS connected to NTC 80% 82%
low detection threshold OTPL resistance X x v
VDD | VDD
CE high level(Shutdown
Mode) VCEH 1.5 5 \
CE low level(Work Mode) VceL 0.2 \%
[RIBHEE] / Principle block diagram
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INEEHER / Function description

BRCL4058EZZ R— R AIEERMR/IEEHEERZNATHEE FHEith7Egs. BRCL4058EZZ ]
LAMKEE— USB imMEk AC 1ERCRLIE , BAREBIRME 1.0A NFREER. XiFxm 30 V AR
[ELARD 6.9 V S ERIFIHEE.
BRCL4058EZZ is a single-cell Li-lon and Li-Polymer batteries charger. with constant current/constant
voltage algorithm. BRCL4058EZZ can work with a USB port or AC adapter, and can provide a
maximum charging current of 1.0A. Supports up to 30 V input voltage and 6.9 V overvoltage
protection.
& IEEZRBIEER Normal charging cycle

% Voo SIMEEEFZE UVLO [IREELLEBER PROG SIS EIERE T —MEES 1%HY
FBfE , Ale— it SRR HinEER | — N FEHEEAFA. R BAT SIMBERT Ve , N
FEHEHNERFHEER, EizEit , BRCL4058EZZ 24 1/10 ANRTEFREBT , LIESHEh
BEEAE—IZ2MBE , NMSILHERTTE, 2 BAT SIMEEAE Ve AL, FeEEEMH
NEERREL | HATEEEREEENFERER. = BAT S|HBEARIGEFFEE Vroar BT,
BRCL4058EZZ HNIEERFERET, , BRFEHERRE). SREERFEEREEN 1/10 , FTBER
2R,
When the voltage at the VDD pin rises above the UVLO threshold voltage, a resistor with an accuracy
of 1% is connected between the PROG pin and the ground, and then a battery is connected to the
charger output, a charging cycle begins. If the voltage of BAT pin is lower than VtrkL, the charger
enters trickle charging mode.
In this mode, BRCL4058EZZ provides about 1/10 of the set charging current, so as to raise the
battery voltage to a safe voltage, thus realizing full current charging. When the voltage at the BAT pin
rises above VT1rkL, the charger enters the constant current mode, and provides a constant charging
current to the battery at this time. When the voltage of BAT pin reaches the final floating charge
voltage VrLoat, BRCL4058EZZ enters the constant voltage mode, and the charging current begins to
decrease. When the charging current drops to 1/10 of the set value, the charging cycle ends.
¢ ZHHFIRE Charging current setting

FEEERERAB—MEEEPROGS [ Sitt 2 BIREERRRIRER |, IR EHEEFFFTEEREA
THAFKITE. RIERENFERE Rk EREEEEE,
The charging current is set by a resistor connected between the PROG pin and the ground.
The setting resistor and charging current are calculated by the following formula. Determine
the resistance of the resistor according to the required charging current.

Rrroc ( kQ ) =1180/IgaT ( MA )

XFATF 0.5 A NAF , SRAEENRK , HREEEEHREEFREER | ARIMEUKER
SAIHEESERZRERNTE 8. BEFNAF , JREFRKENEGEA/MMI Reroc.
For applications greater than 0.5 A, the chip heat is relatively large, and intelligent temperature control
will reduce the charging current, and the test current in different environments will not be completely
consistent with the theoretical value calculated by the formula. In customer application, Rproc with
appropriate size can be selected according to requirements.
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IhgEHEIR / Function description
¢ HitRIEFRIPINEE Battery reverse connection protection function

BRCL4058EZZ N ERHEMRIFERIFINGE , HEHHBEtRET BRCLA058EZZ Hiti5IH ,
BRCL4058EZZ RXENERMIERE , TFREBIR , B LED R EX |, A RERVEEID
IREEERAINT 0.5 mA, BRENSEMIERIEN , BRCL4A058EZZ BaiFtaRBER. REFH
BRCL4058EZZ ZHithABRfS , BT BRCL4058EZZ Hitim BAT EHEBRBEAALE N
BRCL4058EZZ {ERNASMAIERS , REERBZANRIBOBaEiERE. HEEFRF BAT in
FEERBMAIBERYS . BAT inB{IXTFEX , BRCL4058EZZ K ERIEERITHEERINK
. REBRT, IENEEBEEREEBEEBET  SREESEE 10 V, MERES
MTEREEAEES.
BRCL4058EZZ has built-in lithium battery reverse connection protection function. When the
lithium battery is reversely connected to the output pin of BRCL4058EZZ, BRCL4058EZZ will
stop to display the fault state, and there is no charging current, and the two LED indicators are
all turned off. At this time, the leakage current of the reverse connected lithium battery is less
than 0.5mA. Connect the reverse battery correctly, and BRCL4058EZZ will automatically start
the charging cycle. After the reverse connection of BRCL4058EZZ, after the battery is removed,
the BRCL4058EZZ indicator lamp will not light normally immediately because the capacitance
potential of BAT pin at the output end of BRCL4058EZZ is still negative, and charging can be
automatically activated only when the battery is connected correctly. Or wait for the negative
potential of the capacitor at the BAT terminal to be discharged, and the potential at the BAT
terminal is greater than 0V, and BRCL4058EZZ will display the normal battery-free indicator
light. In the case of reverse connection, if the power supply voltage is too high, the chip voltage
difference will exceed 10V in the case of reverse connection, so the power supply voltage
should not be too high in the case of reverse connection.
& ZHIEXRIIEE Charging indication function

BRCL4058EZZ B NRIRFFEIRSIEREHiR , CHRGHISTDBY, HFRHEFATAREBRE
Bt , CHRGHAIZMREE/E , STDBYRFEMEZS. ZMBitk#ER , CHRGHISTDBYEBRLFRFED |
RNMT 2K, SARRRSIERINEER , BARRRRSIE R HinERi,
BRCL4058EZZ has two drain open state indication outputs, CHRG and STDBY. When the
charger is in charging state, CHRG is pulled to low voltage, and STDBY is in high impedance
state. When the battery is reversed, both CHRG and STDBY are in a low resistance state, and
both lights are turned off. When the status indication function is not used, connect the unused
status indication output terminal to the ground.

State of charge CHRG STDBY
Charging ON OFF
Battery full OFF ON

Over-voltage, under-voltage,
over-temperature and other OFF OFF
fault states.

VDD access, no battery Flashing ON
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IhgEHEIR / Function description

& BE(FIAINEE Temperature protection function
ATHIERETSHESRXIEbERNIRE , BRCL4058EZZ WEREMRAEEENIE

g, BEIEENNEETNETSEMAYEELINA  TSEMBEERINENTCHAREEEMN—E

B3 ERRSCILRY , W FERTR.

In order to prevent damage to the battery caused by too high or too low temperature,

BRCL4058EZZ has an integrated battery temperature detection circuit. Battery temperature

detection is realized by measuring the voltage of TS pin, which is realized by external NTC

thermistor and a resistor voltage dividing network, as shown in the following figure.

BAT VDD

Ri i R 1
! I
TS : '
| 1
| ]
R2 é [ :

|
| |
GND : !
| |
| |

BRCL4058EZZ 4%T8“éfﬁiﬂl§l’9EEEIETEFHP\PBE’JWA@{EOTPL%DOTPH$Etlﬁiéz LARBIARE D
NEEEGBHIERTE. E£BRCL4058EZZ WEF , OTPL#KEEE45%%xVDD , OTPH#EEETE
80%x*VDD, WRTSEMAIEEVrs <OTPLEE Vs >0TPH |, NIFRTREIBHIEENSHE XK |
FREIEEHERE | MRTSEMREEVsEOTPLMIOTPHZ A , ZREEHANIME:, INRBTSE
bz, FBIIEEICNINEEREELL.

BRCL4058EZZ compares the voltage of TS pin with two thresholds OTPL and OTPH inside the
chip to confirm whether the battery temperature is beyond the normal range. Inside
BRCL4058EZZ, OTPL is fixed at 45%xVDD, and OTPH is fixed at 80%xVDD. If the voltage of
TS pin VTS <OTPL or VTS >OTPH, it means that the battery temperature is too high or too low,
and the charging process will be suspended; If the voltage VTS of the TS pin is between OTPL
and OTPH, the charging cycle will continue. If the TS pin is grounded, the battery temperature
detection function will be disabled.

Selection of R1, Rz, Rnrc:

RFIRAYEERIEE it AR EIQNSEEMAEEEERNcRIEE EERAE | 2FIKIRIT -

BRIZIEENEDEEEEATL-TH (Hd TL<TH) ; EBithEBIERIRE RHAMEEEE
(NTC) , RiEHTERETLIRIBEE , REZEHERETHRTAIMEME , MR>RH,

The values of R1 and R2 should be determined according to the temperature detection range of
the battery and the resistance value of the thermistor RNTC, for example:

Assume that the set battery temperature range is TL-TH (where TL < TH); The negative
temperature coefficient thermistor (NTC) is used in the battery, RTL is its resistance at
temperature TL and RTH is its resistance at temperature TH, so Rr.>RrH.
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IhgEHEIR / Function description
EIRETLATHE , TSEMRBES A :
At temperatures TL and TH, the voltages of TS pins are:

R,//R,

=2 "IL__xyDD
LR +R, /IR,

V. — ﬂx VDD
BN R AR Ry,

FEBf meanwhile
Vis_ 1 =Vorp, = Ky xVDD(K, = 0.8)

VTS_H =V = K, XVDD(K, = 0.45)
GELER  THESH
Based on the above formula, it can be deduced that:

— RTLRTII(KZ - Kl)
(RTL - RTH) [(IA/Z

1

RTLRTII(KZ - Kl)
R, (K, — KK — Ry (K, — KK,

SNEREE N EBR ARV IEIR B R EAYASEE(PTC) , MR1FIR2AIZER TRITE -
If a positive temperature coefficient thermistor (PTC) is used inside the battery, R1 and R2 can
be calculated according to the following formula:

2

— RTLRTII(KZ - Kl)
(RTH - RTL) [(IA/Z

1

RTLRTH(KZ - KI)
R, (K, — KK, =R, (K, — KK,

N EERESFILEL | FRENEEEESHEIREEVoALX , (XSEHER1. Ra, R,
RAX , EF R, RiAEEEHEFHEXNEDFMEET LIRS,
It can be seen from the above derivation that the temperature range to be set has nothing to do

2

with the power supply voltage Vob, but only with the resistors R+, R2, Rt and Rri, among which
Rrtnand RtL can be obtained by consulting relevant battery manuals or through experiments.
REBMEEMNEE : 0C-60C , RAFMEMEEEE 10 K (B=3435) , £ 0°CHY,
RTL=27.445 Kohm ; £ 60°CHY , Rth=3.024 Kohm , R A Lix = , 153 (@EIitE , Bz
IARERYEEME ) -
Set the battery temperature detection range: 0°C-60°C, choose a brand thermistor 10 K(B=3435),
at 0°C, R1L=27.445 KQ ; At 60°C, RtH=3.024 KQ. Substituting the above formula, we can get
(through calculation, take the resistance close to the nominal value):
R1=3.3 KQ; R2=27 KQ
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INEEHER / Function description

EXRRMAY , ERXFE—REERY  tCAERRP |, NRATLAARA ; EAREIF ;
RIEVHESZEREE , EIHABER,
In practical application, if we only pay attention to the temperature characteristics of one end,
such as overheating protection, Rz can be omitted. Select R1; The derivation of R1 becomes
simple and will not be described here.

¢ EEEBE Intelligent temperature control

MRSCHBREXEAZEL 130°CAITIRELL L |, BRCL4058EZZ A ERHRRIRINERIGIR/NZ
ENFEER. ZNEALILSRER , FRTFRAFRES EEBIRINFGERE D LRMmIKE
RIR BRCL4058EZZ MG, AERIEFTESSESNBERZM TENBNERIRIIRT |, AJ1RYE
HRVIRIG IR ERIRE R B E .
If the chip temperature tries to rise above the preset value of about 130°C, the internal thermal
feedback loop of BRCL4058EZZ will reduce the set charging current. This function can prevent
the chip from overheating and allow the user to increase the upper limit of the power handling
capacity of a given circuit board without the risk of damaging BRCL4058EZZ. On the premise of
ensuring that the charger will automatically reduce the current in the worst case, the charging
current can be set according to the typical ambient temperature.
¢ REAS Undervoltage lockout

— N REBBREAMEBYBARERTEE ,FEVooFAEXEAMNIIRU EZ BIEFE SR
FHEENER. MNRUVLOLLR AL , AV ELLEIBEES 200 mVZEIFRBIFEAR
SR HETIETC,
An internal undervoltage lockout circuit monitors the input voltage and keeps the charger in
shutdown mode until VDD rises above the undervoltage lockout threshold. If the UVLO
comparator jumps, the charger will not exit the shutdown mode until VDD rises to 200 mV higher
than the battery voltage.
¢ HilBBE5 Automatic restart

—EREBEAIWEZLE , BRCL4058EZZ IIRIRA—1BA 1.8 msigikAfa ( TECHARGE )
HECiRegskXd BAT Sl LRI EHITIELS R, SHEHBEREE 4.05V ( KW FERSE
B 80%ZE 90% ) LATEY , mEBMEIREFHFIA. XHR T EIBWERE (3R ) —NERBER
& ARRTIHITEBEREEASIF
Once the charging cycle is terminated, BRCL4058EZZ immediately uses a comparator with 1.8 ms
filter time (TECHARGE) to continuously monitor the voltage on the BAT pin. When the battery voltage
drops below 4.05 V (approximately corresponding to 80% to 90% of the battery capacity), the
charging cycle is restarted. This ensures that the battery is maintained at (or near) a fully charged
state, and eliminates the need to start a periodic charging cycle.
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IJMZRTE / Package Dimensions

DFNex2—-8L -0./9 UniTimm
o A
I | Dimensions In
} T Millimeterer
L U\U J Symbol| MIN | TYP | MAX
A 195 | 2.00 | 205
\ B 195 | 2.00 | 2.05
————+————7Tc m C 0.70 | 0.75 | 0.80
| L 019 | 0.24 | 0.29
| L2 - 050 | -
L4 - 0.203 -
m ﬁﬁ ﬂ Ty I Q a 0.75 | 080 | 0.85
b 1.25 | 1.30 | 1.35
Le L
| - L 0.30 | 0.35 | 0.40
K 0.00 - 0.05
x|y
_ \ 1
RN
© |
|
— \

Rev.00 202012
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EPEi%BE / Marking Instructions

4058E

*k*k%*

®
i8R
4058E : HESHHS
kol NEFHSHES | BEEF ST
Note:
4058E: Product Type Code
el Lot No. Code, code change with Lot No
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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
DFN2x2-8L | 4,000 10 40,000 4 160,000 7" x8 | 210%x205x%205 | 445%x435%230

fEFiE | Notices
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