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High Efficiency, 2-A, 2-Cell/3-Cell Synchronous Boost Battery Charger with QC Compliant

B FEATURES

- High-efficiency 2-A, 500kHz sync-boost Charger
- Efficiency, 94% at 5V input, 8V battery, 1A charge
* VIN supports 4V~9.5V, tolerance: 28V
+ Cell Balancing Available in two cell charge mode
- Adaptively apply varied voltage with QC
compliant, according to the battery voltage
= 2-cell or 3-cell Li-lon battery charger, Charge
voltage is selectable: 8.1V/8.2V/8.3V/8.4V,
12.3V/12.4V/12.5V/12.6V; other charge voltage can
be pre-booked
= Charge current up to 2A can be set through
external resistor
= Adaptively input current limit to track the input
power ability
* NTC available
- Charge Status indictor pin: LED. Different indictor
styles can be pre-booked
- Robustness Features
- Input Over voltage protection, Input
Undervoltage protection, Output overcurrent
protection, output overvoltage protection, output
shortage protection, charge overtime protection,
and Overtemperature Protection
- Packages: Pb-free Packages, QFN4x4-24L

B APPLICATIONS
* Bluetooth/Wi-Fi Speakers - Portable Speakers
* POS Printers - Security Cameras

- 2-cell / 3-cell Battery Charging

B DESCRIPTION
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The HTC6232 is highly-integrated 2A sync-boost switch-
mode battery charger for 2-cell or 3-cell Li-lon and Li-
polymer battery.
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B TYPICAL APPLICATION
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Rtmr Ruv Rov Reell Richg
1. D+, D-#4J5, wnUSB H 3 g
2-CELL
VBAT VINR 7 B % B R
VBAT<6.2V VIN =5V
6.2V<VBAT<6.8V VIN =54V
6.8V<XVBAT<7.8V VIN =6V
VBAT=7.8V VIN =7V
3-CELL
VBAT VINtR7E H 5 f
VBAT<9V VIN =5V
9V<VBAT<10.5V VIN =7V
VBAT=10.5V VIN =9V
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2. VSET, Wl BEMIA; CELL, s mlikE: 27WE3 k. Tk

Charge Voltage
Rvser .
CELL Floating CELL=GND

2-Cell 3-Cell
1K 8.1V 12.3V
68K 8.2V 12.4V
120k 8.3V 12.5V
NC 8.4V 12.6V

3. NTC, W& NTC &4, AMEHINS, 42 51k BB XA 20uA B, Al NTC i f S #E4T
NTC f&y", i T~3&:

Vnrc Status
Vnre >1.32V Low Temperature Protection, Stop Charting
0.56V<Vnrc <1.32V Normal
0.43V<Vnrc <0.56V High Temperature Warning, Icug ntc = Icna/2
Vnre <0.43V High Temperature Protection, Stop Charging
4. CHG_MODE, LED, HyBAta/r, AHIRESTER:
State LEDZRHRAHZR | CHG_MODEZR BAER IR
5% (output high) FEHL YEN
N AR RS -
K Coutput low) Wi MEMN

5. TMR, FeH IR BEE SN, 83 E X Rovr, & 78 AN I TA] trvro L 278 HL RIS I
], A FIETE A

Rrmr trMr
1k Charge Timing Protection disabled
68k 4 hours
120k 12 hours
NC 24 hours

6. UV, MIANKERYEESIH, 8 E XS Ruv, #E VIN b K RS B EBR{E Vin_uvio. 2%
NHEACT Vin_uvio B, 78 LI H 3h81

Ruv VIN uvLo
1k 4.25V
68k 4.35V
120k 4.45V
NC 4.65V
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7. OV, AN BRI ESI, @il s E A Rov, & VIN Jiid K O/4 HLEBIME Vinove ZHIA
R T Vinoov i, 78ffE1E, LED [N%E, BAT _MODE 4.
Rov Vin ov
CELL Floating CELL =GND
2-Cell 3-Cell
1K Overvoltage Protection Disabled
68K 8V 10.3V
120k 8.4V 10.8V
NC 8.75V 11.25V
8. ICHG, 7 B, it E K FBH Ricke, 5B H I 78 ) 78 HLHUIR Iere

Iche =~ 90/RicHe (kohm)

10.
11.
12.

13.

EN, ‘& ffigem, mifdiiae, (RS o fFiksg
VIN i A B FL A 28V
R R ] {8 2. 2uH, YEATHI Isar VUK T 1.4 X % (2cell) or 1.4 x % (3cell)

SYS i, SEi SIMAUKE % b FiA 22uF 7% BAT 8, S5 31 BEEBUIE %75 2/ 10uF iz, I
SPEMAE MR (I>=20V)

R T DI REDUAE 2 T SR IR AT 2. ANBEA] ATy, BATM, BATG Al 28, HHrp— il ik
VBAT1>4.1V 1 53— 1 il i [k VBAT2<4.1V, JHEGDIREIT R s 2pi 1 it i Ik 2>4.1V, BT D) e
Mo AIFEFFRHERET (WNTC fRI. A K. Fbii ), B Thae R ol

P HI s = 4.1VIRcs, lcs B <40mA, JSE Reg H3E, #IfHFA 0805 23 K
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B ORDERING INFORMATION
Part - Package | Package MSL . Shipping
Number Description Type Abbr. Level Eco Plan Marking Package / MOQ
HT(é(ISEZSZS Standard
Increase Charge QFN4x4 HTC6232 T d Reel
Voltage by 0.4V X4- ape and ~ee
HTC6232S | (compared to standard 241 SQE MSL3 RoHS YYYMAAB' (R)/TBD
QER-A version)
70 HLT HL L R SR
0.4V, #HHARAERR
Part Number
HTC6232 SQE R
L Shipping Package
» Package Abbr.
» Device Name
Production Tracking Code
YYy m AA B
|—> Random Code
» Lot Number
. Date Code — Month
~ 1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec
» Internal Code

" YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION
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_____ —
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| |
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0 ol et iyt
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xr =>4 0 Z
= >0mzxW
= o 9
Top View
B TERMINAL FUNCTION
TerI\rIrgnal Name /o’ Description
1 D- USB D-
2 D+ USB D+
3 VSET Charge Volage Selection. 7t Fiil FL HELJB F i
4 NTC Temperature Qualification Voltage. i & £13 i A\ ¥
5 CHG_MODE Charge Mode Indicator. 7¢ BRI 7R
6 LED Charge Status Indicator. 78 FIRZASTER
7 TMR Charge Timing Protection Setting Terminal. 7¢ FiHH R & 51
8 uv Input Voltage Undervoltage protection Setting Terminal. i A\ R JE R % &
9 ov Input Voltage Overvoltage Protection Setting Terminal. 3 A\ id KR &% &
10 CELL 2-cell or 3-cell batteries selection. 78 FLHAML S E : 2717 B3 A 1Bk
11 ICHG Charge current setting terminal. 7 F FLL 15 B2 i
12 EN Enable. )7 {8 B3
13 VIN Power input terminal. FH I A i
14 BST Connection point for the bootstrap capacitor. [ Hi 2% ¥ifi
15,16,17 SW The switching node pin of the boost converter. FF5<¥i &, ZEHZH,
18 GND Ground. Z%4ith
19,20 SYS System Connection. Ft 4t o ] 5 p
21,22 BAT Battery Power Connection. FALJthI%E 23 .
23 BATM Connect to the middle point of 2 cell batteries for cell balancing.
H I e F b, 2T b T A E
Connect to the Negative point of the battery for cell balancing. FELILI%T 78 HLIN, JZE+Z
24 BATG , o
2 b f
Provides both electrical and thermal connection from the device to the
board. A matching ground pad must be provided on the PCB and the
EP GND G . .. . . .
device connected to it via solder. For proper electrical operation, this
ground pad must be connected to the system ground. BE/&h, MZHUAPAD

" 1: Input; O: Output; G: Ground; P: Power; BST: BOOT Strap; OD: Open drain
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B SPECIFICATIONS'
® Absolute Maximum Ratings 2
PARAMETER Symbol MIN TYP MAX UNIT
Power supply voltage for VIN, transient Vin 03 28 Vv
<10ns
Voltage for BAT, SYS, SW, BATM, D+, D- Vear -0.3 24 \Y,
Voltage for NTC, VSET, LED, CHG_MODE, v, 55 Vv
TMR, UV, OV, CELL, ICHG, EN NTC '
BST voltage VasT -0.3 Vsw+5.5 \%
Junction Temperature Ty -40 150 °C
Storage Temperature Tstc -40 150 °C
® Recommended Operating Conditions
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power supply voltage for VIN VIN 4 5 9.5 \%
Ambient Operating Temperature Ta -40 25 85 °C
Charge Current IcHe 0 2 A
® 2-cell Battery Charging
Ta=25° L1 =2.2uH, VIN = 5V, Vgar = 7.4V, unless otherwise noted
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power supply voltage for VIN VIN 4.5 5 - \%
Ruv =NC 4.65 Y
Ruv = 120k 4.45 \Y
VIN falling threshold \Y,
alling thresho IN_UVLO Ruv = 68K 435 v
Ruv = 1k 4.25 Vv
Rov =NC 8.75 \%
VIN overvoltage protection, v Rov = 120k 8.4 Vv
rising threshold NV "Rov = 68k 8 v
Rov = 1k, OVP disabled - - - \Y,
Input supply current (VIN Vin =5V, Vear =NC, EN = H,
terminal) N | NOLED 20 mA
Input supply current (VIN _ _
terminal) in standby mode vin_sp Vin=5V, EN=L 40 uA
Battery discharge current in | EN =0V, VIN =0V, VBAT = 0.7 UA
standby mode BAT_SD 7.4V )
Voltage Regulation
Rvser=NC 8.3 8.4 8.5 \Y,
Rvser = 120k 8.2 8.3 8.4 \Y,
Ch Volt V
arge vollage BATRES I Ruser = 68K 8.1 8.2 8.3 Y
Rvser = 1k 8.0 8.1 8.2 \Y,
Recharge Voltage VBATR Rvser= NC 8.2 Y
Battery voltage rising threshold
to start constant current charge VTRK_R 6 \Y,
mode
Battery voltage falling
threshold to stop constant VTRK_F 5.6 \%
current charge mode
Battery voltage rising threshold
to start trickle current charge VSHORT_R 3.6 \%
mode
Battery voltage falling
threshold to stop trickle current | VsHort F 3.1 \%
charge mode

" 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
Charge current for constant _
current charge mode IcHe RicHe = 90k 1.0 A
Charge current for trickle | Vin = 5V, 3.6V<=Vpar<=6V, 100 mA
current charge mode TRICKLE | Rucis = 90k
Charge current in short mode IsHORT ViNn = 5V, Veat < 3.6V 70 mA
Termination current ITERM 200 mA
® 3-cell Battery Charging
Ta=25° L1 =2.2uH, VIN = 5V, Vear = 10.8V, unless otherwise noted
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Power supply voltage for VIN ViN 4.5 5 8.75 \Y,
Ruv = NC 4.65 \%
VIN falling threshold v Ruv = 120k 245 v
9 NUVEO R v = 68K 4.35 v
Ruv = 1k 4.25 Y
Rov=NC 11.25 \Y,
VIN overvoltage protection, vV, Rov = 120k 10.8 \Y,
rising threshold MOV T"Rov = 68k 10.3 v
Rov = 1k, OVP disabled - - - \Y,
Input supply current (VIN Vin =5V, Vear =NC, EN = H,
terminal) v NO LED 30 mA
Input supply current (VIN _ _
terminal) in standby mode Ivin_so Vin=5V,EN =L 40 UA
Battery discharge current in | EN =0V, VIN =0V, VBAT = 15 UA
standby mode BAT_SD 10.8V )
Voltage Regulation
Rvser=NC 12.5 12.6 12.7 \Y
Rvser = 120k 12.4 12.5 12.6 \Y
h Volt V
Charge Voltage BATREC I Rvser = 68K 123 | 124 | 125 | V
Rvser = 1k 12.2 12.3 12.4 Y
Recharge Voltage VBATR Rvser=NC 12.3 Y
Battery voltage rising threshold
to start constant current charge VTRK_R 9 V
mode
Battery voltage falling
threshold to stop constant VTRK_F 8.4 \%
current charge mode
Battery voltage rising threshold
to start trickle current charge VSHORT_R 3.6 \%
mode
Battery voltage falling
threshold to stop trickle current | VsHorT F 3.1 \%
charge mode
Charge Current
Charge current for constant _
current charge mode lone Ricrie = 90k 1.0 A
Charge current for trickle Vin = 5V, 3.6V<=Vpar<=6V,
current charge mode IRIcKLE RicHe = 90k 100 mA
Charge current in short mode IsHoRT Vin = 5V, Vear < 3.6V 70 mA
Termination current ITERM 200 mA
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® Other Electrical Characteristics

PARAMETER | Symbol | CONDITION | MIN | TYP | MAX [ UNIT
Oscillator and PWM
Switching frequency | few | | | 500 | | kHz
Power MOSFET
RDS(ON) of LS-FET RNFET_M 35 mQ
RDS(ON) of HS-FET RNFET_R 45 mQ
RDS(ON) of Blocking FET RNFET_M 50 mQ
Current Limit ILim 6 A
110
LED pin drive current ILep 5 mA
NTC pin output current InTC 20 UuA
High voltage of EN terminal VEN_H 1.4 \Y,
Low voltage of EN terminal VEN_L 1.2 \%
Thermal Regulation and Thermal Shutdown
Thermal shutdown temperature Tsp Rising threshold 135 T
Thermal shutdown temperature TspHys 25 C
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B FUNCTIONAL BLOCK DIAGRAM
VIN
g Cbst
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VIN L vy BIAS e
L T REGULATOR |V
T Cin VIN det
1 ' VCC_det - Trickle
= . EN I SHUTDOWN Clk 1005.5 charge
T T T 16
w \_/
19
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Main !EL e
Control J_ J_
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set Vbat PIM SV A 4 4 N
LOGIC L
g /
L svs
Pwm clk zC L
ZC_det Vbal
3 (E Current L -
PSW g & D—sensep, | TI, det ——
VIN Iec_mon MOl ¢ sense <|
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Icc_mon | E Ramp =
Iset_ref | EA_CC T min Ve
L | GND
[ w M1
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SQE (QFN4 X 4-24L)
SYMBOL | MIN | NOM | MAX
—= C|
44— Jo}—— Bl [Aleecfc E@. TOTAL THICKNESS A |07 |0.75] 0.8
24 SEATING STAND OFF Al 0 |0.02|0.05
; —4 PLANE MOLD THICKNESS A2 |-—-]0.55
! i a L/F THICKNESS A3 0.203 REF
| b 0.2 [0.25] 0.3
1 I
/ ‘ l = LEAD WOTH b1 0.18 REF
Pin 1 CORNER e s I X D 4 BSC
! G BODY SIZE v = T ESC
| q X D1 25[26] 27
I ] EXPOSED PAD SIZE = = 25 (2627
i d LEAD PITCH e 0.5 BSC
i LEAD LENGTH L 03 [04]05
i 5 LEAD TIP TO EXPOSED PAD EDGE k 0.3 REF
. PACKAGE EDGE TOLERANCE aaa 0.1
| MOLD FLATNESS cco 0.1
| COPLANARITY ece 0.08
t — bbb 0.1
- [oaq|C] AZ (A:u) LEAD OFFSET add 0.05
A EXPOSED PAD OFFSET ff 0.1
TOP VIEW SIDE VIEW

D1
16% L Lt [CAlB]
7 12

‘ P00 00 Q_1.£%%
6 [] \_,13*
SEIRE | = 1 E
B2 I (-
1 = | C%t
NOMAOON |y,

i

E

bbb @[ClA[B]
|ddd®[C|

[o ]

1
ExPOSED DE— (2 12
ATTACH PAD C0.35

BOTTOM VIEW
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B TAPE AND REEL INFORMATION

X P1

@<D%D€>@'@<D<D<><

= o] [=] [5
Reel Diameter
Dr | / | |
| | |
T T T

BO
\

EFL A0
Cavity
AO Dimension designed to accommodate the
BEsE component width; FHERE
Reel Width - : :
w1 BO Dimension designed to accommodate the
VI component length; FHEKE
[T | KO Dimension designed to accommodate the
} component thickness; FHEEE
W Overall width of the carrier tape;
R EE
P1 Pitch between successive cavity centers;
1ESRRE L) ERE
it PINT 5 (SR

Quadrant Assignments for Pin1 Orientation in Tape

OO O0O0O0O00O00O0O0

HESFL
Sprocket Holes
Q1 Q2 Qi Q2
BR#EEER
Q3 Q4 Q3 Q4 User Direction of feed
K_\ ? o
NI/
%‘ﬁ%l‘ﬁ Pocket Quadrants
ETESS EDES . i .
sepe | %x® | w08 B2 |\ 2w | a0 | BO | ko | p1 | w | PN
P & SPQ =3 SR
art No. Package | Package A W1 (mm) [ (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Abbr. (mm)
HTC6232SQER QFZMX SQE 24 TBD TBD TBD TBD TBD TBD TBD TBD TBD
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B TAPE AND REEL BOX INFORMATION
HFRA KE . - .
siES 3PS - Ll = | #E Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Abbr. (mm)
HTC6232SQER QFN4x4 SQE 24 TBD TBD TBD TBD
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IMPORTANT NOTICE

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.

RIEB TR GO KM ERAR (BUFRIFHT) REMFF RS. SOR B’\JEWIZE& HIE. . BB HAL L
A, BUE IR BTAT = SAIR S IBUR] . %% P E T BN AR P A R IR TS BN M5 BBl e,

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

HTXAH 9 R 1R 358 WA B DA B 25 7 777 it B AR 2R Wit AN R A AR AT B4

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 5 I R T8 i A= iy 4R il 5 55 2 MR s R R

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.

AR AR OGS RS WA RIS, HHTHAX A DT, WAXAEAT R BE LRI =) BRI 4R 35 4 3t .

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

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

REBEFRHEE (FM) BRBFERAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Mk RIS LTI R X T K #9062 AL 6ICBD R X 21 2 #5112

Add: 11th floor, Building 21, No. 906, Yatai Road, Jiaxing, Zhejiang Province
Sales: 0573-82586608, sales@heroic.com.cn

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

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

Wechat MP: HEROIC_JX

TSN R RIEE TG ARS, BRI g BRI Bk}
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