ﬁ Semi-High

Innavation for life

BC911

‘ 3.5A Synchronous Buck Li-ion Charger

FEATURES

® Input voltage range 4V~22V

® Dynamic input current allocation for maximum
charging rate

® 3.5A Maximum Charge Current

® No External MOSFETs and Blocking Diode
Required

® Efficiency up to 93%

@ Constant-Current/Constant-Voltage Operation with
Thermal Regulation to Maximize Charge Rate
without Risk of Overheating

® Optional Battery Temperature Monitoring Before
and During Charge Automatic Sleep Mode for
Low-Power

® Over Current Protection

@ Consumption Available in ESOP8 and DFN10

® RoHS Compliant and 100% Lead (Pb)-Free

APPLICATIONS

® Portable Media Players

® Cellular and Smart mobile phone

® PDA/DSC

® Handheld Battery-Powered Devices
@ Handheld Computers

® Charging Docks and Cradles

DESCRIPTION

The BC911 is a 3.5A Li-lon battery charger. It utilizes a
500 KHz synchronous buck converter topology to
reduce power dissipation during charging. Low power
dissipation, an internal MOSFET allow a physically
small charger that can be embedded in a wide range of
handheld applications. The BC911 includes complete
charge termination circuitry, automatic recharge and a
1% 4.2V float voltage. Battery charge current, charge
timeout and end-of-charge indication parameters are set
with external components. Additional features include
shorted cell detection; temperature qualified charging
and overvoltage protection. The BC911 is available ina
ESOP8 and DFN10 package

PACKAGE
VIN | 1] Mol vBAT
VIN |1 8 | VBAT ———- S
ws |2/ i [9] SNs
Lvs |2 9 7| SNs S b B
GND FBADJ |31 o o L8] BST
STAT 5 | | 6 | BST [ !
STAT | 4| | 7] X
NTC [4 51X NTC [ 5 el ix
ORDING INFORMATION
Part Number Package Type Package Qty Op Temp(<T)
BC911 ESOP8 4000 -40~85
BC911 DFN10 5000 -40~85
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PINOUT

VIN | 1] "ol VvBAT
VIN | 1 8 | VBAT [ — -
s |z | [9] sNs
Lvs | 2 9 7 | SNS SRS
GND FBAD) |31 o L8 BST
STAT | 3 | 6| BST L -
STAT [4 | A
NTC | 4 5|1 NTCII "1l x
PIN FUNCTIONS
PIN NUMBER
SRk Abe= DESCRIPTION
ESOP8 | DFN10
LX 5 6,7 Switch pin. Connect to external inductor.
BST 6 8 Internal charge pump boost pin.
Open-Drain Charge Status Output. When the battery is charging, this pin is pulled low by an
STAT 3 4 internal N-channel MOSFET. When the BC911 detects an under voltage lockout condition,
STAT is forced high impedance.
NTC (Negative Temperature Coefficient) Thermistor Input. This pin senses the Temperature
NTC 4 5 of the battery pack and stops the charger when the temperature is out of range. Connect to
GND for disabling this function.
VBAT 8 10 Battery pin.
SNS 7 9 Detecting pin of charge current.
LV5 2 2 5V LDO output PIN
Positive Supply Voltage Input. Decouple with a 10F or larger surface mounted
VIN 1 1 . .
Ceramic capacitor.
GND 9 11 Ground connect with ePAD..
CV adjust PIN.
FBADJ 3 Connect resistor to GND increase CV voltage.
Connect resistor to VBAT decrease CV voltage.

(1) G = Ground, | = Input, O = Output, P = Power
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ABSOLUTE MAXIMUM RATINGS @

Over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER MIN MAX UNIT

ALL OTHER PINS to GND VIN, BAT, SNS -0.3 25

BST to LX BST, LX -0.3 6.5 Y

LX, BST to GND LX, BST -0.3 30 \Y%
VIN 3

ESD rating, Human Body Model (HBM) kv
BAT, SNS, LX, GND, BST 3.5

ESD rating, Charging Device Model (CDM) 200 \Y
Operating Junction Temperature T -40 125

Storage Temperature Range Tstg -65 150 ©

(1) 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.

THERMAL CHARACTERISTICS

over operating free-air temperature range (unless otherwise noted)

THERMAL METRIC(6;4) UNIT
ESOP8 Package thermal impedance® 45 T/W
DFN10 Package thermal impedance® 65 TIW

(1) The package thermal impedance is calculated in accordance with JESD 51-7.
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ELECTRICAL CHARACTERISTICS

(TA=25°C, VIN =5V, unless otherwise noted)

Frequency

Symbol Parameter Condition Min TYP | Max | Units
Vin Adapter/USB Voltage Range 4 22 \Y,
Standby Mode
| Input Supply Current 1 mA
« P PP (Charge Terminated)
VrLoat Regulated Output (Float) VVoltage FBADJ floating 4.158 4.2 4.242 \Y
Program Charging Current
V, V <Vpat<V 45 mV
RS (For RS to BAT) TRIKL BAT FLOAT
RSNS=45mQ, Current Mode 1000 mA
lgat BAT Pin Current RSNS=22.5mQ, Current Mode 2000 mA
Standby Mode 4 pA
Vear<V7rikL, Rsns=45mQ 50 mA
ITRIKL Trickle Charge Current
Vear<2.3V 50 mA
VRIKL Trickle Charge Threshold Voltage Rsns=45mQ, VBAT Rising 2.8 \%
VTrHYS Trickle Charge Hysteresis Voltage Rsns=45mQ 100 mvV
Vstat STAT Pin Output Low Voltage IsTaT=5MA 0.5 Vv
IstaT STAT Pin Weak Pull-Down Current Vsrar=5V 5 uA
AVeecHrG Recharge Battery Threshold Voltage VELoaT-VRecHRG 150 mvV
Junction Temperature in Constant
TiLim 150 C
Temperature Mode
Irerm C/10 Terminal Current Rsns=45mQ 100 mA
V) rising 4 \V
VIN UVLO Under Voltage Lockout of VIN ]
V) falling 3.8
Vi rising 224
VIN OVP VIN over voltage protect ] \4
hysteresis 1
VnteH  High Temperature Protection Threshold Voltage] ~ Battery Temperature rising 30 %Vivs
Low Temperature Protection )
Vel Battery Temperature falling 70 %V vs
Threshold Voltage
Fosc 500 KHz
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FUNCTION BLOCK DIAGRAM

VIN [] L
LDO Puni::.reiver LV5 :I
— BST
Lv5[] ! |
Dynam
L Pow
Management ] LX

attel
NTC I:]— Temr.:-lr:eure :I PGND

w [+:]
23
v
; I 1 1

FUNCTION CONTROL

oTp ——— ] SNS
cc LoopP
STAT [
1 Se
= cv LOOP JVBAT
I
— 1 FBAD)

qﬂ | VADJ
.
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Ul
VIN BC911 ESOPS VBAT
L VIN VBAT 8 —J‘_
R4
I ; 45mR
=LVs i | SNS 1A
: : C4
DI R | | 0.1uF
H// 3 : : 6 |
YW STAT ; i BST 1
——cC1 ERI g 6 L1
220F S 1R TTo 1F R3 4 B 5 4.7ull
VAN . NIC & LX Yy
10K
(=2}
—_—— C3 NTC —_—C5
10nF 22uF
ESOP8 Application Circuit
Ul
BCS11 DFN10
VIN VBAT
L vy vBaT P2 1
% RS
45mR
ivs i Y 1A
CV DOWN : :
Vbatp—o-"8— g2 5 i e
I| CVUP g AN— FBADI BSI8—| -
' O— . : .
— 4 adj : : L1
7;%: ERI [}ﬁf Dlg [ ** : ; 4.7TuH
T SECANTTSREEET SIS SN e | e s 0
R3 E
R4 10K ) !
. 2 - — 16 —_
YW NTC A LX ——Cs
10K = 200F
3 —=— NTC
10nF =

DFN10 application Circuit

Note: To decrease the CV value, connect resistor R2 to VBAT. To increase the CV value, connect resistor R2 to GND.
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Detailed Schematic

BC211 ESOPS

T v vBaT [£ st
R2
10K 5 -
o : — M Vs ! | OBNS [
a ROL : !
= D01 EIDDK : LEDI ! !
a A s : ._H” 3 sTaT!
:_;-_ : Charging . 5_ RS
= : Rl ——=c1 —=C2 =
= i S1OR 2uF  |0.IuF o
Land N o/ 45 o
= : - L2 10K 1% — 45mR 1%
Charger end
€01 o pi2 : b} =3 s =7
TouE SJDDK : 10nF NTC 1F 1wF
VIN
HIT ‘ 51
Qo1 —
NMOS = - .
____________________________ IBAT=45mV /E4/R3
ESOP8 Detailed Schematic
pTTTT T T : ul
H Buffer ' -
VDN iy e " BAT* pat:
VIN VBAT
i : 2ivs 7 sns (2
3 : % CV DOWN :
: : BATH R3 cs
: ' B2 cvUP }_N\p_3 : _13
SR + ERDI : 10K ] i m':\'mi BT 0.10F L1
2 N4 200K | Adj : ) 1701 75
a0 : 1) N” 2staT L% H—yp—y e DA
+ : Ble==c =— LED! : 45mR 1%
5 g 2wF | 0.LvF Charging s 2 s IBAT=43mV/R4/RS
z q\ql;\f NTC Z LX -
LED2 = 478 s .
: ; !‘.Chﬂgﬂ end R ¢ T BF e
Pon L R0 : A {TC o
10uF 200K : - nF
VIN ET T BAT.
Qo1 — —
NMOS = =

DFN210 Detailed Schematic

Note: Buffer circuit shall be added when the input voltage reaches 12V.
To decrease the CV value, connect resistor R3 to VBAT. To increase the CV value, connect resistor R3 to GND.
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Application Information

BC911 is a wide range VIN, 3.5A lcell asynchronous boost Li-lon battery charger integrates 500KHz switching
frequency and full protection functions. The charge current can be programmed up to Max 3.5A by using the external
resistor for different portable applications and indicates the charger current information simultaneous. In constant
current mode, the charge current is set by the external sense resistor Rsns and an internal 45mV reference;

Isat=VRrs/Rsns=45mV/Rsns
For example, Rsns=45m R, Igat=1A; Rsns=22.5m R, lgar=2A;

When the battery voltage approaches the programmed float voltage, the charge current will start to decrease. When the
current drops to 50-150mA, an internal comparator turns off charging is terminated.

Input Source Qualification
After REGN amplifier powers up, the BC911 checks the current capability of the input source. The input source has to

meet the VREG>1V to enable the chip.

Battery Temperature Detection

The BC911 continuously monitors temperature by measuring the voltage between the NTC and GND pins. A negative
or a positive temperature coefficient thermistor (NTC, PTC) and an external voltage divider typically develop this
voltage. The BC911 compares this voltage against its internal VNTC-H and VNTC-L thresholds to determine if
charging is allowed. The temperature sensing circuit is immune to any fluctuation in LV5, since both the external
voltage divider and the internal thresholds (VNTC-H and VNTC-L) are referenced to LV5.

The resistor values of R1 and R2 are calculated by the following equations:

For NTC Thermistors:

K1 (VNTC-H) =30%,

K2 (VNTC-L) =70%.

Automatic Recharge

Once the charge cycle is terminated, the BC911 continuously monitors the voltage on the BAT pin using a comparator
with a 1.8ms filter time (Trecrarce). A charge cycle restarts when the battery voltage falls below 4.05V (which
corresponds to approximately 80% to 90% battery capacity). This ensures that the battery is kept at or near a fully
charged condition and eliminates the need for periodic charge cycle initiations.

Where RTL is the low temperature resistance and RTH is the high temperature resistance of thermistor, as specified by
the thermistor manufacturer. R1 or R2 can be omitted if only one temperature (low or high) setting is required. Applying
a voltage between the VNTC-H and VNTC-L thresholds to pin NTC disables the temperature-sensing feature.
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CV adjustment

Battery termination voltage default set to 4.2V. If other CV voltage wanted, the follow equations change the CV voltage.

If increase CV voltage, connect a resistor from FBADJ to GND. the increased voltage determined by:

rim

divup

If decrease CV voltage, connect a resistor from battery to FBADJ, the decreased voltage determined by

weVe 21 o

rim

divdown

Raiv up:156K
Rdi\/ down:156K fOI’ 1C€||

Shutdown

The BC911 can be shut down by pulling the NTC pin to VIN. When the NTC pin is released, the internal timer is reset
and a new charge cycle starts.

Inductor Selection

An operating frequency was chosen for the buck switcher in order to minimize the size of the inductor. However, take
care to use inductors with low core loss at this frequency. To calculate the inductor ripple current:

Charge Status Indicator (STAT)

The charge status output has two different states: strong pull-down (~5mA) and high impedance. The strong pull-down
state indicates that the BC911 is in a charge cycle. Once the charge cycle has terminated, the pin state is determined by
under voltage lockout conditions. High impedance indicates that the charge cycle complete.

Layout Considerations

Switch rise and fall times are kept under 5ns for maximum efficiency. To minimize radiation, the SW pin and input
bypass capacitor leads (between VIN and GND) should be kept as short as possible. A ground plane should be used
under the switching circuitry to prevent inter plane coupling. The Exposed Pad must be connected to the ground plane
for proper power dissipation. The other paths contain only DC and/or 500KHz tri-wave ripple current and are less
critical. With the exception of the input and output filter capacitors (which should be connected to GND) all other
components that return to ground.
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PACKAGE INFORMATION

DFN10
Symbol Size | Min(mm) Nom(mm) Max(mm) Symbo Size | Min(mm) Nom(mm) Max(mm)
A 0.70 0.75 0.80 E 2.90 3.00 3.10
Al - - 0.05 D2 1.60 1.70 1.80
A3 0.203 REF E2 2.30 2.40 2.50
b 0.18 0.23 0.28 e 0.50 TYP
D 2.90 3.00 3.10 L 0.35 | 0.40 | 0.45
D A
Al
[l
10
B s S — E
|
1[
[
Top View A3
Side View
,L
J D2 -1
b | o
E2
D) 10
Bottom View
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ESOP8

D
iH
T o " T
I I I I E E ﬁ E
| | | |
| | V/////
= /
] /
0 T A
4
- EPp
DIMEMSIONS IM MUILLIMETERS
SYNMBOL] MIN_ | HowW | Wex
A 1,35 | 1,85 | 175
Py 000 0,10
A 125 | 140 | 165
h A 0,50 (=] 0,70
. R b 0,38 | — | 048
ll-l"h-\' 0 1 ‘ - =3 9,78 | —| 048
i =] R c a,90 [—— ] oas
= ~ [= 9,00 | — | 0,21
A—]_L.f | ) o 400 | 480 | 800
g — E 560 | B.00 | G20
A _ _'.._ﬁ' 2 L| j| L .00 | 200 | 400
= 1,3783C
L L 0,45 | [ 100
[ 1,0d4REF
b L. 025BEC
K 9,07 — | —
‘l b1 | R a0 | — | —
AEIENP AP, [} a3 | o4 | os
77k s
w1 [
L v ) TE EF
15 17" 1B
BASE METAL YRR RECH TS
Bl 240 | — | —
SECTIOMA-A T a0 | — | —
[
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Revision history

Table 1.Document revision history

Date Revision Changes
2026/6/5 1.4 Modify the schematic and add an input discharge resistor R1
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