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High Efficiency, 1.6-A, 2-Cell Synchronous Boost Battery Charger for 5V Input

B FEATURES

* High-efficiency 1.6-A, 800kHz Synchronous boost

charger
92% charge efficiency at 5V adapter, 7.2V
battery, 1A charge

+ Support 5V input and 2-cell Li-lon battery

Supports 4V-6V input voltage range with 16V

absolute maximum input voltage rating
Adaptive input current limit: 4-4.3V input
OVP protection: 6.2V

- Charge voltage selectable: 8.4V / 8.7V

-+ Short current / trickle current / constant current /

constant voltage charge mode

- Programmable charge current by external resistor

- Status indication

+ Charge timeout, Thermal regulation, Over

temperature protection, Input voltage UVLO and
OVP, Output short circuit / overcurrent / OVP
protection, NTC

- Pb-free Packages, ESOP8

B APPLICATIONS
- Portable Speakers - POS

- E-Cigarette - Other portable electronic devices

B ORDERING INFORMATION

EHI1.6A 800kHZFKIER BT EFFERS
SVEIA. 7.2VESith, TAZREEBEER T, 3ME92%
* SIFFSVEI, AT EREXFREEthEER
AV-6VSEEINIER TIF (RARBRI6V); 4-
AVENETMAER,; 6.2VIZERP
FEithiE7eFB /8. 4VAN8.7VaTik
S B/ FFsER/ [ER/EEFT R
- FTEEFE R/ NEREE R RIE AT
- LEDIRE R
- RIF: mEEN, SRERARRAET. TEX
7. EANIDE. EEJ)\AJ_ EﬁJ'cI:n' i, EHEE.
SRR, NTCGEERIPSE

- ESOP8&is:
=1 - POSH1 - EBFIR
- L - BEftEEXBFIRE

Part Number Package Type Marking Operating;egn;perature MOQ/Shipping Package
HT4182spe . .

HT4182SPET ESOP8 UVWXYZ! -40°C~85C Tube / 100pcs
HT4182spe . .

HT4182SPER ESOPS8 UVWXYZ -40°C~85C Tape and Reel / 2500pcs

1 UVWXYZ is production tracking code
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B DESCRIPTION

HT4182 is a 5V input, two-cell synchronous boost Li-lon
battery charger. The input terminal has UVLO and OVP
protection.

HT4182 adopts synchronous boost converter integrating
switches to provide a high efficiency and small size solution.
The charge current (max 1.6A) is programmable by an
external resistor.

HT4182 integrates multiple protection function including:
charge timeout, thermal regulation, over temperature
protection, Input voltage UVLO and OVP, Output short
circuit / overcurrent / OVP protection and NTC. Abnormal
status can be indicated by STAT terminal.

The device is available in ESOP8 package.

B TYPICAL APPLICATION
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IC, M FXC R f i, HAE B ENAER
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Thermal Protection:
Vntc > 75%V N
Vnte < 30%ViN

lcHe=5.8k/RicHa
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B TERMINAL CONFIGURATION

LX [I 1 8§ 1 ] BAT
[————-- |
BS (T2 : : 11 8D
| GND I
VIN [ 3 I I 6] ] NTC
| |
staAT[ T+ | l—————— ' =17 iche

HT4182SPET, HT4182SPER
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B TERMINAL FUNCTION
Terminal No. Name Description
PAD GND Ground. .

1 LX The switching node pin of the boost converter. ¥ i, EFEHIEK,

5 BS ﬁ’ower supply for high-side MOSFET gate driver. $&{}t[F] 25 %t (rI Ak B
), HiEk 100nF 3 LX.

3 VIN Power supply input. HLJFF A ity o

4 STAT | Status indicator. IR E/rdin, AIFIRREEH .

5 ICHG | Charge current setting. 78 FLFEIL R B 0, ~P22 HLPH 21 Hb

6 NTC Temperature Qualification Voltage. I 5 R34 A iy, £ NTC HFHFHh,
Blocking MOSFET Connection. 4% % W7 Blocking FET, 4% 10uF Hi

7 BD e
B HH .

8 BAT Battery Power Connection. H % 33 »

Copyright©2024, Heroic Technology -4- 4/2024 - V1.3



i@ HEROIC HT4182

/ technolagy

Boost Charger
B SPECIFICATIONS'
® Absolute Maximum Ratings?
PARAMETER Symbol MIN MAX UNIT
LX, BAT, BD, STAT, NTC, BS, VIN supply voltage range \V/vbD -0.3 18.0 \Y
ICHG VicHe -0.3 3.6 Vv
LX current peak ILim 2.5 A
Operating temperature range TA -40 85 C
Operating junction temperature range Ty -40 150 C
Storage temperature range Tste -50 150 C
® Recommended Operating Condition
PARAMETER Symbol | CONDITION MIN TYP MAX UNIT
VIN supply voltage range VIN 4.0 5.5 V
LX, BAT, BD, STAT, BS voltage range Vb 0 16 \Y
ICHG, NTC voltage range Vo 0 3.3 V
LX current peak ILim 25 A
Operating temperature Ta -40 25 85 T

® Electrical Characteristics

PARAMETER SYMBOL | CONDITION | MIN |  TYP | MAX | UNIT
Quiescent Current

. Shutdown IC, Vear

Battery discharge current IsaT = 8.4V, VIN = 0OV 10 uA

. Disable charge,
Input quiescent current Iin VIN = 5V 1 mA
Bias Supply
Supply voltage VIN 4 6 \%
VIN under voltage lockout threshold Vuvio 4 \Y,
VIN under voltage lockout hysteresis AVuvio 0.4 \%
Input overvoltage protection Vovp 6.2 \%
Input overvoltage protection hysteresis AVovp 0.7 \%
Oscillator and PWM
Switching frequency fsw 800 kHz
Max LS-FET on Duty Dwmax 85 %
LS-FET minimum on time TmiNoN 100 ns
Power MOSFET
RDS(ON) of LS-FET RNFET_M 80 mohm
RDS(ON) of HS-FET RNFET_R 40 mohm
RDS(ON) of Blocking FET RNFET_M 40 mohm
Voltage Regulation
2-Cell regulation voltage VBAT_REG 8.36 8.4 8.44 \%
2-Cell recharge voltage VBATR 8.2 \%
Battery voltage rising threshold to start
constant current charge mode VIRKR 58 v
Battery voltage falling threshold to stop
constant current charge mode VIRKCF 55 v
Battery voltage rising threshold to start
trickle current charge mode VSHORT R 2 v
Battery voltage falling threshold to stop
trickle current charge mode VSHORT_F 18 v

' Depending on parts and PCB layout, characteristics may be changed.

2 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under recommended operating conditions is
not implied. Exposure to absolute—-maximum-rated conditions for extended periods may affect device reliability
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Charge Current
S}?aarrgg:nc:ggznt for constant current lec 5.8k/Riche A
gt;zrge current for trickle current charge e 20% lec
Charge current in short mode IsHORT 10% lcc
Termination current ITERM 10% lcc
Battery Voltage OVP
Output voltage OVP threshold Vovp | 105% | 110% | 115% | Vev
Adaptive Current Limit Function
VIN Voltage threshold VIN_th 4.3
X]thfngi]re]arleference threshold of SEN Vsen i 11 v
Timer
Trickle current charge timeout Trc | | 50 | | min
Battery Thermal Protection NTC
Under temperature protection UTP 70% 75% 80%
Under temperature protection hysteresis Falling edge 5% VIN
Over temperature protection oTP 28% 30% 32%
Over temperature protection hysteresis Rising edge 3%
Thermal Regulation and Thermal Shutdown
Thermal regulation threshold TreG Rising threshold 125 C
Thermal regulation foldback ratio 0.25 lcc
Thermal shutdown temperature Tsp Rising threshold 160 C
Thermal shutdown temperature TspHys 30 C
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B TYPICAL OPERATING CHARACTERISTICS
Charge Efficiency Charge Efficiency
100 100,00 e
e — — —_/,\_’_,_—\___
T vN=s.0v 00 TvN=s.0v
g w g 6000 1+ + + + L L L
40 40.00
20 ——ICHG=1A 2000
——|CHG = 1.2A ——(CV mode
~———|CHG =0.75A
0 0.00
6.5 7 7.5 8 0 0.2 0.4 0.6 0.8 1
Vear (V) Igar (A)
4/2024 - V1.3
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B APPLICATION INFORMATION
1 Charge process
| | | |
BATTERY Short | Precharge | (CC mode | CVmode |Temination
mode I mode | | | 8.4v
———————— F———_——t—————— =t : -
Vsp I I | [
| | | | 6V
7 eweweswws | 22 0 F=—m s ememe=e— e — — — -l- ————— 'I- ———————
VBar 7 I '
| | |
IBAT I I L | [ _ _Vln_—\‘_T_ )
T T T
| [ | | o
BATTERY Short | Precharge | CCmode ! CVmode ! Iemination
| | | mode
mode j ~mode | | v
________ T 'L L c.\=8.4v_
I | el i
_ | | o |
IcaG=1*Icc ________:_ _____ - D U
| rd |
________ r=—"70 "~~~
| et |
Irc02lcc 22 oampt oo e ottt b, st
0.1*Icc -_:.g"‘. - =:_ —_ | -
Boost off | Boost on | BFET Full on |
17 S A - - ! ot
Figure 1 Charge Process
2. Charge current

The charge current can be set through the resistor Ricua
pulled from ICHG pin to Ground. The charge current Iop; =

1X1CC=1X 58K

. Once the die temperature is higher than
RicHG

125°C, the voltage of VIN is lower than 4.3V, or the peak
boost switch current reaches the limited value, the charge
current will be adaptively decreased. Do not use Richs
smaller than 3.2k.

3. Short Mode

If Var is lower than Vsuort (Typically 2V) and the input
power is normally supplied, the HS-FET turns off, Blocking
FET works in linear mode, and the battery will be charged
through body diode of HS-FET by 10% Icc .

4. Pre-charge / Trickle charge mode

If Vear is higher than Vsuorr (Typically 2V) but lower than
the threshold of trickle charge (Typically 6V) and the input
power is normally supplied, the boost converter activates and
regulates the Vgp at 6V, and the blocking FET wokrs in
linear mode, the charge current will be 20% Icc. If the
duration of trickle charge exceeds 50min, and the VBAT is
still lower than the threshold of trickle charge, the charge
mode turns off, abnormal status is indicated through STAT.

7E ICHG 5] st %ot b F 7 FL B Rucug, W 1%
B R HI, ARy = ;ﬂ B
S, VIN HECTF 4.3V, THETFCIEAE B ik
BB EE ST, ZHEBERSHN. Riens B
FHANEE /N 3.2k

TE % N IR IE 5 B NI, 45 Vear /M T
VsrorT(MLUAE 2V), HS-FET #4451, o i
it HS-FET M 78H,, Blocking FET #k A%k
PERESR, FFIRME 10% oo R HLIRZE FR ML 78 HL o

TR YR IE H B N, 2 fh i R Ak
Vstort Ml Vrr 28], F+1EJE 30, Vep X ELE 6V
HE TS A, Blocking FET 3IH AL £kt
L, AL 20% lec RS B AR . 1 H
T 70 FE AR A TR AR 50 3%k, 1 F b HL R e i
B3] Vire BIME, 7REBIS2SCHHE STAT
AR
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5. Constant current charge mode

If Var is higher than the threshold of trickle charge
(Typically 6V) and the input power is normally supplied, the

device works in constant current charge mode, the boost
5.8K

converter remains active, the charge current is Ioyq = PR
ICHG

6. Constant voltage charge mode

If Vgar reaches threshold of constant voltage charge
(Typically 8.4V) and the input power is normally supplied,
the device works in constant volage charge mode, the boost
converter remains active, the charge current is decreased
consequently.

7. Charge termination

Once the charge current is lower than the termination current
threshold Iterm (typically 10% Icc), STAT is hight-Z to
indicate the battery is fully charged. However, the charge
current will continue with a value around 50mA and it will
last around 40 minitues. After 40 minitutes, all FETs are
turned off, and the charge current falls to zero. Once the
battery voltage falls below 8.2V (Typ), the chip will resume
another charge cycle.

8. Status indicator
(1) Charge-in-process, STAT is low.
(2) Charge termination, STAT is high-Z.

(3) Fault, STAT is alternatively switched between low
and high-Z with 1Hz frequency.

Fault conditon includes: VIN OVP, UTP / OTP in NTC
terminal, and charge timeout.

An LED diode can be placed between VIN and STAT, so that
the LED can indicate the status:

(1) Charge-in-process, LED on.
(2) Charge termination, LED off.
(3) Fault, LED flashing.

9. Protection Principle

When the input over voltage protection, the output over
voltage protection, the thermal protection or the timeout
protection happens, the LS-FET of the boost charger is
turned off immediately. The HS-FET and the blocking FET
are turned off later when the current is down to zero.

When the Vgar is lower than Vsgort, the short circuit
protection happens, the LS-FET is turned off firstly, the
blocking FET enters linear mode with 10% Icc charging
current. When Vpar recovers back to be higher than Vsuorr,
the boost charger restarts to work and regulates Vgp at 6V.
The linear charge current is increased from 10% Icc to
29%]lcc current.

2L B Virme BIAEL, 58 BE AR

5.8K
o
RicHG

2 It IR A BE R FE L Vev BUAE (S
8.4V), O #EANAE I 7e S, THE A IR S 2l
78 L FL LR TR o

FEE A HAE R, o I A L HLR IR
N, 2478 RN T 7S FELAE D A Tprm (TR
5 10% lcc) B, STAT %t NmBHR R Bl
B, (HUER O i 78 A SE A 1R, 75 BAZ) S50mA
FUR 4k 4 70 2 40min J5, AR IE 7,
KPS, FoEEN 0. 24t A R A &
8.2V LT, RGUHENAHILAE.

(1) Farrf: STAT Hifi;
(2) FersEk: STAT i
(3) St IRAS: STAT MIKACE, JiE 1Hz.
FHRAAHE: VINOVP,NTC KA milk ek
R IR, FEHLE R
AIYE VIN 55 STAT [f)i%4% LED, W LET
(1) 7errh: LED %3¢
(2) FEHSEM: LED 47K,
(3) S RA: LED INKR.

M R ORI o R AR IR OR
Jashist, LS-FET XM, Fff5 4 fifF 4 0, HS-
FET Al blocking FET 5%4] .

2 VBAT X T Vshorr, #E&TRT 3], LS-
FET 5%I4], blocking FET HEAL AR, 7o
FLL 10% Ieco 24 VBAT & T Vshort J&, FHEH
5, Vep WEE 6V HEATH7 I, Blocking
FET 1R 4b T2, 4 ft 20% lec HIH
ML TS
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10.  Adaptive input current limit

HT4182 has adaptive input current limit function. Once the
deivce starts to charge, the output charging current Icc is
ramped up softly and the VIN drop is monitored
simultaneously.

When the input voltage drop is too large and VIN is lower
than Vv peum (typically 4.3V) , the charging current is
deceased so that the VIN would recover back.

11. NTC terminal

HT4182 monitors battery temperature by measuring NTC
voltage. The controller triggers the UTP or OTP when the
volage of NTC reaches the threshold of UTP (Vurr) or OTP

(Virr). The temperature sensing network is showed as below.

Choose R; and Rnrc to program the proper UTP and OTP
points. If NTC function is not used, Ry = 100k, Rntc = 100k.

B IEE BC S T RE T, 2 VIN LK
NF 43V I, FERETE SN, fE VIN AT
LARIAZZE 4.3V B IR

HLR FE EH NTC 5] Il 45 3,
WAE NTC 5 iRt 2 45—~ 100nF HI%H
B2, NTC [HEH—4 NTC HiFHFISMES
HBH 7 R4 /33, SR NTC HE, 4
JEALTF OTP (Vire) 1 UTP (Vurr) ZIEES, fOUF
F8 Lo 1 S A R R B X AN X, S Ak
7, HEHEMEERE OTP (Vi) Al UTP
(Vurr)Z [8] o

EFAER R1 A1 RNTC {H, LLUAZR| OTP
M UTP fi. %% NTC ZhRgA &R, Re=100k,
Rn1c=100k,

CNTC
0.1pF

Figure 2 NTC Terminal Configuration
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12.  Application information

(1) Input capacitor Ciy
The ripple current through input capacitor is greater
than
Vin X Vour = Vin)
2V3 X L X Fgyy X Vour

1 CIN_.RMS =

X5R or X7R ceramic capacitors with greater than 4.7uF

capacitance are recommended to handle this ripple current.

(2) Output capacitor Cout
The output capacitor is selected to handle the output
ripple noise requirements. This ripple voltage is
related to the capacitance and its equivalent series
resistance (ESR). For the best performance, it is
recommended to use X5R or better grade low ESR
ceramic capacitor. The voltage rating of the output
capacitor should be higher than the maximum output
voltage. The minimum required capacitance can be

calculated as:

ICC

Cour =
Fsw X Vour X VeippLE

Vrieeek 1S the peak to peak output ripple, Icc is the
setting charge current.

For HT4182, output capacitor is paralleled by Cgp
and Cagar, for smaller output ripple noise, each

capacitor with greater than 10uF capacitance is
recommended.

(1) HNHEACN
LITDANGER ST M e 7 B0

Vin X (Vour — Vin)
2v3 X L X Fgyy X Voyr

U AT 4. TuF & A R AL BEIX AN HL
B -

Il CIN_.RMS =

(2) B CN

i H HL R ORI ER ) R SU 75 oK, LR
U AN A P E SRR (ESR) AR
AUF FXSREE BHKESRAHLZ, SRixF|k
B RIROR . FLAR T A R T S K H
JEo B/ AE AT TR

ICC

Cour =
Fsyw X Vour X VrippLE

HAVrippLe 2 H SR IEE, Tec W IEN
Fe L. X THT4182, iyt 28 2 Cpp il
CoarIFFEC. EE U FH PN I 10uF %S Fr
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(3) Inductance L
There are several considerations in choosing this inductor:

Choose the inductance to provide the desired ripple current.
It is suggested to choose the ripple current to be about 40%
of the average input current. The inductance is calculated as:
Vour — Vi
L= ( )2 x (Vour = Vin)
VOUT Icc X Foyr X 40%
Where Fsw is the switching frequency and Icc is

the setting charge current.

The HT4182 is quite tolerant of different ripple current
amplitude. Consequently, the final choice of inductance can
be slightly off the calculation value without significantly
impacting the performance.

The saturation current rating of the inductor must be selected
to be greater than the peak inductor current under full load
conditions.

IN our sw
The DCR of the inductor and the core loss at the switching
frequency must be low enough to achieve the desired
efficiency requirement. It is desirable to choose an inductor
with DCR<10mohm to achieve a good overall efficiency.

(3) FL

T 8 5 H RO 75 %

IR PR LB R S IR AU . B FEIR S
TR BAE T AL 40%, HBMETHE IR
VIN 2 x (VOUT - VIN)

Vour Icc X Foyy X 40%

HAFswRTF RAZ, TecW BRI THE
o ANFEISEHFTHTA182H IR IR /N, AR 2%
) EE R B 1] AR BT 22 .

FEL R PR P R L o A0 LR ¥ A7 A AR B 4
I LY RS

V (VOUT - VIN)
Ispr > —— VIN X lge + (VOUT) X 2 X Fayy X L

ZERNBCR TR, HIERPIDCRTE E 2
AN, 2T 10mohm.

L=

Copyright©2024, Heroic Technology -12-

4/2024 — V1.3



ila HEROIC
ﬂ@ HERGNG . HT4182

Boost Charger
13. Typical Circuit Diagram
HT4182
X1 T
GND —>
D —% VBUS
3
D+
D- % VBUS R4
VBUS —
Sheild NTC
MICRO-USB )
= RNTC 10 _ -
B 1 Cll ﬂ_ T
R6 DI 1 1
2 BD
e 11 i
lonp  lohm | NC ul = o G
= 0 HT4182 —
+
_l_ N X 1 1ix BAT —3 BAT [
1uH
e =T Lo o e—2— B8 BD |—L B0
100F | 10uF RI I
q VN3 N L MC 6 NI Ll ¢
10R _L _L l 10uF 10uF
L G == 4 star 6 cnG —191G 1
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14. PCB Layout
HT4182

A
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" JR 4
YRR Min Max
A 1.45 1.75
Al 0.05 0.15
A2 1.35 1.55
b 0.3 0.5
- c 0.22 0.28
[ f D 4.7 b1
f - E 5.8 6.2
lisslinslinn} El 3.85 1.05
- l | ag L 0.4 1.27
9 00 80
e 1. 270 (BSC)
h 2.4
g o T
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IMPORTANT NOTICE
ER

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue any products or
services. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete.

AR TR (GBI AR AT (BUFEFRHT) REX 6 RS ORI, EIE. &8 . S MEms,
BUE B3R BT AT 7 S AR S5 AR o % FE N SRR AR P2 i SR AR BT A3 BN 10(E B R ek . e 1.

HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.

HT S A 50 R F4 50 BRI B 8 LA B 2 P 7 i BRI AR R T AN AR AR DA E

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.

HT 7 i AR SRR T8 Ui AR w4 3 v & 5 e e MR s (R R A v

The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its
use; nor for any infringement of patents or other rights of third parties which may result from its use.

ARSI A ORAR BRI A T SER), (EHTIFART AR DT, XA A 5 1 L R A3 = J7 BRI 12 35 4 3

Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

T R DA AR B 2 B A SSBEE AR 2 07 3K

R TR (%) B A IR A F]

Jiaxing Heroic Electronic Technology Co., Ltd.

bk WL SR A K 33395 JRCRIEAKE =)=

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

Support: 0573-82586151, support@heroic.com.cn

Fax: 0573-82585078

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX

W R SR E T ME AT, B SREGR ™ W iE B AHE AR Z R
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