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Application Notes: AN _SY6926

5Vn, SA, Bi-directional Regulator

for Single Cell Li-Ion Battery Power Bank Application

General Description

SY6926 is a 4.1-6.5Vyy up to 18V surge bi-
directional regulator designed for single cell Li-Ion
battery power bank application. Advanced bi-
directional energy flow control with automatic input
power source detection is adopted to achieve battery
charging mode and battery power supply mode
alternately. If the external power supply is present,
SY6926 runs in battery charging mode with fully
protection function; if the external power supply is
absent, SY6926 runs in battery power supply mode
with output current capability up to 2.5A.

SY6926 has an integrated reverse blocking switch to
prevent current leaking from the system side or battery
side to the input side and an integrated linear switch to
achieve over voltage/current protection at the system
side. A half bridge with IMHz switching frequency is
integrated to achieve power conversion for battery
charging mode and battery power supply mode. All of
them adopt N-channel MOSFETs with 18V rating and
extremely low Rpgon) to optimize operation efficiency
and extend battery life-time.

SY6926 is available in QFN4x4 package to minimize
the PCB layout size for wide portable applications.

Ordering Information

SY6926 (O M)
IE Temperature Code

Package Code
Optional Spec Code
Ordering Number Package type Note
SY6926QYC QFN4x4-20FC

Features

® [ ow Profile Package QFN4x4 for Portable
Applications

® Integrated N-Channel MOSFETs with 18V
Voltage Rating and Extremely Low RDSON

® |MHz Switching Frequency to Minimize
Peripheral Circuit Design

®  Trickle Current / Constant Current / Constant
Voltage Charging Mode

® Maximum 5A Battery Charging Current

® Maximum 2.5A Sys current in Battery power
supplement mode

®  Automatic Input Power Source Detection

® Programmable SYS Voltage for Battery Power

Supply Mode

Programmable Constant Current Charging

Programmable Over Current Limit for SYS load

in Battery power supplement mode

Programmable Battery Charging Timeout

Programmable Input Current DPM

Programmable Input Voltage DPM

Charging shutdown control

Charging mode CV tolerance +/-0.5%

Charging mode CV voltage selectable between

4.2V&4.35V

Host Enable Control for Standby Mode

Over Temperature Protection

Charge Status Indication

Applications

®  Single cell Li-lon Power Bank
®  Battery power path management
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Figure 1. Schematic Diagram
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Pinout (Top view)
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Top Mark: AXVxyz (device code: AXYV, x=year code, y=week code, z= lot number code)
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SiIERGY
Name PIN Number Description
SIN 1 Signal Input supply pin.
Positive power supply input pin. Viy ranges from 4.1V to 6.5V for normal
IN 2 operation and up to 18V surge. Connect a MLCC from this pin to ground to
decouple high frequency noise.
Svs 3 System load pin. Connect a MLCC from this pin to ground to decouple the high
frequency noise.
BUS 4 Connection point for reverse blocking FET and bypass linear switch. Connect a
MLCC from this pin to ground to decouple the high frequency noise .
PGND 5 Power ground pin.
LX 6 Switch node pin. Connect an external inductor from this pin to BAT pin.
BST 7 Boot strap pin. Connect a MLCC from this pin to LX.
EN1 8 Enable control pin for linear FET. Pull down EN1 to shutdown linear FET.
Enable control pin for linear FET and sync-boost converter both. If the external
EN2 9 power source is present, the function of EN2 is disabled all. If the external power
source is absent, pull down EN2 to shutdown linear FET and sync-boost converter
both to save the leakage power from battery.
STAT 10 Charging status indication pin. It is open drain output pin and can be used to turn
on a LED to indicate the charge in process. When the charge is done, LED is off.
VDPM 1 Input DPM voltage program pin. The regulated input voltage equals to
1.19*(14Rppmi/Rppm2)
Input current limit program pin. Constant input current reference is programmed
1IN 12 . L
by a resistor connected from this pin to ground.
Charging time limit pin. Connect this pin with a capacitor to ground. Internal
TIM 13 current source charge the capacitor to set the charging time limit both for the
Trickle Current mode, CV mode and Constant Current mode. Trickle current
charging time limit is about 1/9 of Constant current and CV charging time.
NTC 14 Thermal protection pin. UTP threshold is about 61.6%Vpys and OTP threshold is
about 30%Vpys. Pulling it down lower than 0.3V to disable charger.
Battery charging current program pin. Constant current charging reference is
ICHG 15 programmed by a resistor connected from this pin to ground. The trickle charging
current would be 1/10 of the constant charging current.
System over current limit program pin. Connect a resistor from ISY'S pin to
ISYS 16 ground to program the over current limit for system load. It has the max internal
default limit.
CvV 17 Charge voltage selection pin. Open or pull low for 4.2V. Pull high for 4.35V
FB 18 SYS voltage feedback pin. Program the external resistor divider to program the
bus voltage. Vsys=1.19*(1+Rgg;/Rgp,). The maximum sys Voltage set is 6V.
BAT 19 Battery positive pin. Also connect to inductor terminal.
SGND 20 Signal ground pin.

AN_SY6926 Rev0.1
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Absolute Maximum Ratings ot 1)
STAT, LX, BUS, FB, BAT, NTC, SYS, EN1, EN2, -0.5- 18V
IN, SIN, -0.5- 18V
ICHG, ISYS,IIN, VDPM, CV, -0.5-18V
TIM,BST-LX, -0.5-4V
Power Dissipation, PD @ TA = 25°C, 25W
Package Thermal Resistance (Note 2)
0JA 40 °C/W
0ic 20 °C/W
Junction Temperature Range -40°C to +150°C
Lead Temperature (Soldering, 10 sec.) 260°C

Storage Temperature Range

Recommended Operating Conditions (ot 3)

-65°C to 125°C

IN, SIN,

STAT, LX, BUS, FB, BAT, NTC, SYS, EN1, EN2, 0-16V
4-6.5V

ICHG, ISYS, 1IN, VDPM , CV, 0-16V
0-4V

TIM,BST-LX,

-20°C to 100°C

Junction Temperature Range
Ambient Temperature Range

-40°C to 85°C
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Electrical Characteristics

TA:250C, TA:TJ, VINZSV, GNDZOV, CIN=20uF, LB:0.68U.H, CTIM:330nFs COUTZZOUF, CBUS=20uF, CsyszlouF,

Reg1=43k, Regy=13k, Rpmi=27k, Rpyvo=10k, Risys=50k, unless otherwise specified.

Symbol | Parameter Conditions | Min | Typ | Max | Unit
Quiescent Current
IpaT Battery discharge current EN1 and EN2 pull down, FB 10 | uA
In Input quiescent current %lall(:zoll\llgh o BUS 1.5 | mA
Viar=4.35V,Igys=0A,
Ryor=100k, Remove Rgg; »
Igoost Boost null-load quiescent current Remove EN1 . EN2 pull 1.5 mA
down resistor.Converter
switching.
Automatic Input Power Supply Detection
Ipis Input discharge current V=5V 10 mA
Tois Input discharge time interval 100 ms
Vinuvio Input voltage UVLO threshold Rising edge 3.9 4.1 4.3 \%
Vuvays Input voltage UVLO hysteresis Falling edge 100 mV
System Short Circuit Protection
Trec Recovery time interval 5 ms
Trecp Recovery period 0.7 S
IrEcP Recovery current peak 1700 mA
Linear FET
Isysmax Maximum system load current 2.5 A
Vsysmax Maximum system voltage 5.6 5.8 6.0 A%
System current limit accuracy Rigys=72k, boost mode -20% 20%
Teysup Srlrall;glllgg Current for SYS voltage Vaus=5V. Veys<90%Vaus 500 mA
VstorTsys tSh};setsel?;ld short circuit protection 2.0 23 26 v
Half-bridge in Charge Mode
Voltage and Current Bias
VBUSBAT Charging mode voltage threshold Vpus-Veat rising edge 162 mV
Vius Supply voltage for battery charging 4.5 6.5 \%
Vinovp Input voltage over voltage protection | Rising edge 6.7 7 7.4 \
VinovpHYS Input voltage OVP hysteresis Falling edge 500 mV
Timer
Trc Trickle current charge timeout Criv=330nF 0.425 0.5 | 0.575 | hour
Tec Constant current and CV charge 3825 451 5175 | hour
timeout
Tamc Charge mode change delay time 30 ms
TrerM Termination delay time 30 ms
Treng Recharge time delay 30 ms
Switching Frequency
fswek | Buck Switching frequency 1.0 MHz
Battery Charging
Battery 4.35V CV charging mode | 0 C = 1A4<=70°C, 4328 | 435| 4372| V
Vey v(())ltage on BATo pin
Battery 4.2V CV charging mode Solcta;zfgﬁ (;in 4179 | 42| 4221] Vv
AVicn Battery voltage threshold hysteresis | 0°C<=T,<=70°C,falling 50 100 150 | mV
AN SY6926 Rev0.1 Silergy Corp. Confidential- Prepared for Internal Use Only 6
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SiIERGY
for recharge edge
Battery trickle charging mode voltage | ~o~__r __ 0o~ i
V1rk threshold 0°C<=T,<=70°C,rising edge 2.6 2.8 3.0 v
Tcemax Maximum constant charge current 5 A
Vatove Battery voltage OVP threshold 105% | 110% | 115% | Vcv
Charging current accuracy for _ " o o
lee Constant Current Mode lec=(1V/Rycnq) *16k -20% 20%
Charging current accuracy for Trickle o
e Current Mode 10% fee
Charging current accuracy for o
Trerm Termination Current 10% fee
Battery Short Circuit Protection
Battery short circuit protection .
VSHORTBT thresth d p Falling edge 1.85 2.1 \%
fre Frequency fold back Vpar<2V 12(5 fosc
()
Input Dynamic Power Management
Input current accuracy for Constant _ o
Iv 1w Input Current Mode Rin=2K -10 10 %
= *
Vin Lim Input voltage limit accuracy Vin =1L 19%(1+ -1.5 1.5 %
- Rppumi/Rppmz)
Enable
Venn Enable voltage rising threshold 1.4 A%
VEnL Enable voltage falling threshold 0.4 \
Half-bridge in Boost Mode
Voltage and Current Bias
Vsysrer Feedback reference of SYS voltage 1.166 1.19 | 1.214 \%
VsuscLp BUS voltage clamping 5.6 5.8 6 Vv
VBATDIS Battery discharging clamping 2.5 2.62 2.75 A%
I Battery  discharging maximum 6.5 A
DSBAT current limit '
Vsovp Bus voltage over voltage protection 9.5 A%
VBovrhys Bus voltage OVP hysteresis Falling edge 400 mV
Switching Frequency
fswasT | Boost Switching frequency 1.0 | MHz
Other General Parameters
Battery Thermal Protection NTC
. .. 61.6 63.5
Under temperature protection Rising edge 60 % o o
UTP . 2 2
Ender . temperature protection Falling edge 50, 7% 9%
ysteresis
Over temperature protection Falling edge 28% | 30% | 32%
OTP 1Cl)ver . temperature protection Rising edge 15% | 2.29% 30,
ysteresis
Vshutoown Pull NTC low to shutdown charger Falling edge 03 |V
Power MOSFET
RHSFT RDS(ON) of ngh-Slde NFET 20 mQ
Rgpkrr Rpsion) of reverse blocking NFET 20 mQ
RLSFT RDS(ON) of Low-Side NFET 30 mQ
RLNFT RDS(ON) of the linear NFET 30 mQ
Iim Half Bridge FET current limit 8.0 A
AN SY6926 Rev0.1 Silergy Corp. Confidential- Prepared for Internal Use Only 7
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Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specification is not implied. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

Note 2: 6, is measured in the natural convection at T, = 25°C on a low effective four-layer thermal conductivity
test board of JEDEC 51-3 thermal measurement standard.

Note 3: The device is not guaranteed to function outside its operating conditions

AN SY6926 Rev0.1 Silergy Corp. Confidential- Prepared for Internal Use Only 8
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Typical Performance Characteristics

(Tx=25°C, V[\=5V , unless otherwise specified.)

Efficiency vs. Charging current (CV mode)
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SIIERGY
Constant Current In Charging Mode Battery Short In Charging Mode
I N\
I L~ 2A/div |
s ’ «
| ] L | 2A/div
H’E | D™ My A, A Py A, N
LLX 2vidiv 1
| | Lo
‘. 1 J
E 3 ‘ H |
E ‘ O A | SO
B » " P r " " - " 1 " ‘V"""' ‘:_,'r" ) w\‘l"’ Ly L "M'tzdr!:’”\‘m) J'vh”"“ i
| ' & i L X  |2vidiv
Time (1us/div) Time (4pus/div)

Inductor current soft start in charging mode

Icharge  2A/div

Time (10ms/div)

AN SY6926 Rev0.1 Silergy Corp. Confidential- Prepared for Internal Use Only 11



AN_SY6926

General Function Description
Automatic Input Power Supply Detection

Automatic input power supply detection in SY6926
adopts an internal current source with 10mA maximum
capability to discharge the SIN pins for 100ms once
Vsiv exceeds input UVLO threshold. If the external
power supply is present normally, Vg should keep
being higher than the input voltage UVLO even after
100ms discharging.

Programmable Input Current Dynamic Power
Management

The input current limit is programmable by R;,. Once
input current reaches I, i, the input current will be
limited in L i, by regulating the duty of Buck
convertor.

Programmable Input Voltage Dynamic Power
Management

The input voltage limit is programmable by Rpmi,Rpmo.
Once input voltage drops to Viy_iim, the input voltage
will be limited in Viy_jn, by regulating the duty of
Buck convertor.

SYS Over Current Limit

In boost mode, once SYS current exceeds the set SYS
current limit the SYS current is limited in the set SYS
current limit by regulating the duty of Boost converter .

Charging mode Enable control

Once NTC is lower than 0.3V, Charging is disabled
and is not recognized as a fault.

Charging Status Indication Description

1. Charging-In-Process — Pull and keep STAT pin
to Low;

2. Charging Done — Pull and keep STAT pin to High;

3. Fault Mode — Output high and low voltage
alternatively with 0.7Hz frequency, fault mode
includes VIN OVP, BAT OVP, BAT SCP, BAT
UTP/OTP, charging time out.

Connect a LED from IN to STAT pin, LED ON

indicates Charging-in-Process, LED OFF indicates

Charging Done, LED Flash indicates Fault Mode.

Protection Description

During the half-bridge operating as synchronous boost
mode, SY6926 has BUS over voltage protection, SYS
short circuit protection, BAT over discharging
protection, and thermal protection for the Li-Ion battery
and the device itself both.

Thermal Protection-Thermal protection for battery is
achieved through NTC pin in charging and discharging
mode. The basic scheme is shown in application
information. Thermal shutdown is active for the device
itself. IC recovers to normal work when the
temperature returns into normal range again. Charging
timer stops and maintains the result without reset.

Short Circuit Protection- There are BAT short circuit
protection and SY'S short circuit protection in SY6926.
When Vgys is lower than Vgyortsys, the linear FET
modulates the current to be saw tooth shape from 0A to
1.7A for short circuit protection recovery. SY6926 tries
recovery for Sms per 0.7s.In charging mode once Vgt
is lower than Vgyorrar, the switching frequency is fold
back to 12.5% of the default value.

Over Voltage Protection- When Vgys or Vpar is
higher than the over voltage protection threshold, the
half bridge stops boost operation or buck operation
immediately. It recovers to normal work when the
monitored voltage backs to normal level. Input voltage
has UVLO and OVP, which would make the device
shutdown and recover to normal work when the Vg
backs to normal range.

Battery Over discharge protection

IN battery supplement mode, once battery voltage is
lower than Vgatpis , SY6926 will latch off. Only
repower IC, or Bus higher than Bat can reset the latch
off logic.

Timeout  Protection-  Programmable  timeout
protection for the Trickle Current Charge Mode and the
Constant Current and CV Charge Mode both. Once
timeout is active, the device stops the charge operation
and latch-off. Only re-plug in power source can reset
the latch logic and restart the normal charging work.

AN SY6926 Rev0.1
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Applications Information

Because of the high integration of SY6926, the
application circuit based on this regulator IC is rather
simple. Only input capacitor Cyy, bus capacitor Cpgyg,
battery capacitor Cgart, inductor L, NTC resistors R1,
R2, charging current program resistor Rjcyg, System
over current limit program resistor Risys , SYS voltage
program resistor Rgg;, Rggs, VIN DPM program resistor
Rpmi>» Rpma, Input current limit program resistor Rpy,
Battery over discharging voltage program resistor
Rpisi, Rpisz, and timer capacitor Crim need to be
selected for the targeted applications specifications.

NTC resistor:

SY6926 monitors battery temperature by measuring
the BUS voltage and NTC voltage. The controller
triggers the UTP or OTP when the rate K (K=
Vnte/Vgyg) reaches the threshold of UTP (Kur) or
OTP (Kor). The temperature sensing network is
showed as below.

Choose R1 and R2 to program the proper UTP and
OTP points.

SIN SIN

SY6926 R1 SY6926 3R1

NTC NTC

gRo 37 RwtC

(@ (b)

The calculation steps of figure a are:

1. Define Kur, Kur=60.1~63.1%

2. Define Kor, Kor =28~32%

3. Assume the resistance of the battery NTC
thermistor is Rur at UTP threshold and Ror at
OTP threshold.

4. Calculate R2

RD = Kor(1=Kur)Rur = Kur(1-Kor)Ror
Kur - Kor

5. Calculate R1
R1=(1/Kor =1)(R2 + Ror)

If choose the typical values Kur =61.6% and
Kor=30%, then

R2 = 0. 365Rur — 1. 365Ror

R1=2.3(R2 +Ror)
Charging current program resistor Rjcyg
The charging current program resistor Ricuc is
calculated as below:

=0/ Icc) x 16, Unit: Kohm

RICHG

While the I¢c is the constant charge current, unit is
ampere.

System over current limit program resistor R;gys
The system over current limit program resistor Rigyg
is calculated as below:

R = 72 / Isys,

1SYS Unit: Kohm

While the Isys is the limited SYSTEM load current,
Unit is ampere.

SYS voltage program resistor Rgg;, Rpp;
SYS voltage is programmed as below:

R.
Voo = 1.19 x (1 + L) Unit: V

FB2
Input current limit program resistor Ryy
Input current limit is programmed as below:

2

Rin = Unit: Kohm
IlN—lim

While I, jim, Unit is ampere.

VIN DPM program resistor Rpyi, Rpyvz

Input voltage limit is programmed as below:

R
' =1.19 x (1 + ) Unit: V

IN—Iim
DM2

Timer capacitor Crimm

The charger also provides a programmable charging
timer. The charging time is programmed by the
capacitor connected between the TIM pin and GND.
The capacitance is given by the formula:

Crv=2*10""Tcc Unit: F

Tcc is the target constant charging time, unit is second.
Input capacitor Cin:

Input capacitor reduces the surge current drawn from
the input and the switching noise from the device.
The input capacitor impedance at the switching
frequency should be less than the input source

AN SY6926 Rev0.1
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impedance to prevent high-frequency-switching
current from passing to the input.

To minimize the potential noise problem, place a
typical X7R or better grade ceramic capacitor really
close to the IN and GND pins. Care should be taken
to minimize the loop area formed by Cmw, and
IN/GND pins. At least 20uF ceramic capacitor are
suggested.

Bus capacitor Cgys:

1. Buck mode

The capacitor acts as the input capacitor of the buck
converter. The input current ripple rms value is
larger than:

Iev miv = Icng/ D(1 = D)

While Iy is the charge current.

2. Boost mode

Cgus is the output capacitor of boost converter. Cgys
reduces the bus voltage ripple and ensures the
stability of boost. The output current ripple rms value
is :

Al

IcBus rRMS = —=
243
While Al is the current ripple of inductor.
At least 20uF ceramic capacitor are suggested.

Battery capacitor Cpar:

1. Buck mode

Battery capacitor acts as the output capacitor of Buck
converter. Cpar is selected to handle the output ripple
noise requirements. Both steady state ripple and
transient requirements must be taken into
consideration when selecting this capacitor. For the
best performance, it is recommended to use X7R or
better grade ceramic capacitor. The output voltage
ripple is calculated as below:

(1-D)x Viar
2
8CparFsw L
Where Fgyw is the switching frequency.
2. Boost mode

Cgar acts as the input capacitor of Boost converter.
The input voltage ripple is calculated as below:

DXV
2
8CparFsw L
Where Fgy is the switching frequency.

At least 20uF ceramic capacitor are suggested.
Inductor L:

VRipple_BAT _Buck —

VRipple_BAT _Boost =

Inductor selection trades off between cost, size, and
efficiency. A lower inductance value corresponds
with smaller size, but results in higher ripple currents,
higher magnetic hysteretic losses, and higher output
capacitances. However, a higher inductance value
benefits from lower ripple current and smaller output
filter capacitors, but results in higher inductor DC
resistance (DCR) loss. An inductor must not saturate
under the worst-case condition.
1.Buck mode
1) 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:

L= Viar(1 = Vear/ViN, Max)

Fsw X Icng, max X 40%
Where Fgy is the switching frequency and Icygmax 1S
the maximum charge current.
SY6926 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.

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

Viar(1 = Veat/ViN Max)

Isat, Mmiv > IcHg, Max +

2xFswxL

3) The DCR of the inductor and the core loss at the
switching frequency must be low enough to
achieve the desired efficiency requirement.

2. Boost mode

1) 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:

L= Veat(1 = Vear/Veus_max)

Fsw X Ipis, max X 40%
Where Fgy is the switching frequency and Ipsmax 1S
the maximum discharge current.
SY6926 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.

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

AN SY6926 Rev0.1

Silergy Corp. Confidential- Prepared for Internal Use Only 14



S

SILERGY

AN_SY6926

Viear(1 = Veat/Veus_max)

Isat, min > Ipis, Mmax +

2XFswxL

3) The DCR of the inductor and the core loss at the
switching frequency must be low enough to
achieve the desired efficiency requirement.

Icc(A) L(uH)
2 1
5 0.68
Layout Design:

The layout design of SY6926 regulator is relatively
simple. For the best efficiency and minimum noise
problems, we should place the following components
close to the IC: Cp, Cgus,L.

1) It is desirable to maximize the PCB copper area
connecting to GND pin to achieve the best thermal
and noise performance. If the board space allowed, a
ground plane is highly desirable.

2) Ciy must be close to Pins IN and GND, Cgyg must
get close to Pins BUS and GND. The loop area
formed by Cp and GND, Cgys and GND must be
minimized.

Following figure is the recommended layout design.

3) The PCB copper area associated with LX pin must
be minimized to avoid the potential noise problem.

4) The capacitor Ctim and the trace connecting to the
TIM pin must not be adjacent to the LX net on the
PCB layout to avoid the noise problem. It should be
better to ground Crtivm to the output capacitor’s ground.

5) In high current applications, a RC snubber circuit
should be placed between LX and GND for better
EMI.
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Notes: All dimension in MM and exclude mold flash & metal burr

AN SY6926 Rev0.1 Silergy Corp. Confidential- Prepared for Internal Use Only 16



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Battery Management category:
Click to view products by Silergy manufacturer:

Other Similar products are found below :

VN5RO03HTR-E NCP1855FCCT1G FANS4063UCX NCP367DPMUEBTBG LCO05132COINMTTTG ISL78714ANZ CM1104-EH
CM1104-DBB CM1104-MBB XC6801A421IMR-G ISL95521BHRZ 1SL95521BIRZ MP2639AGR-P S-82D1AAE-A8T2U7 S-82D1AAA-
A8T2U7 S-8224ABA-I18T1U MC33772CTA1AE MC33772CTCOAE BQ28Z610DRZR-R1 MCP73832-4ADI/MC MCP73832T-2DCIMC
MCP73833T-AMIMF MCP73833T-AMI/UN MCP73838-NVI/MF MCP73213-A6BI/MF MCP73831-2ACI/MC MCP73831T-2ATIMC
MCP73832-2ACI/MC MCP73832T-3ACIMC MCP73833T-FCI/MF MCP73853-IML BQ25895RTWR BQ29704DSER BQ78Z100DRZR
ISL78610ANZ FAN5403UCX NCP367/DPMUECTBG FAN54015BUCX MAXB8934BETI+ BQ24311DSGR BQ25100HY FPR
BQ29707/DSER MAX17048G+T10 BQ24130RHLR BQ25120AY FPR BQ29703DSER BQ771807/DPJR BQ25120AY FPT
MAX17055ETB+T MAX17710GB+T



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/power-management-ics/battery-management
https://www.x-on.com.au/manufacturer/silergy
https://www.x-on.com.au/mpn/stmicroelectronics/vn5r003htre
https://www.x-on.com.au/mpn/onsemiconductor/ncp1855fcct1g
https://www.x-on.com.au/mpn/onsemiconductor/fan54063ucx
https://www.x-on.com.au/mpn/onsemiconductor/ncp367dpmuebtbg
https://www.x-on.com.au/mpn/onsemiconductor/lc05132c01nmtttg
https://www.x-on.com.au/mpn/renesas/isl78714anz
https://www.x-on.com.au/mpn/icm/cm1104eh
https://www.x-on.com.au/mpn/icm/cm1104dbb
https://www.x-on.com.au/mpn/icm/cm1104mbb
https://www.x-on.com.au/mpn/torexsemiconductor/xc6801a421mrg
https://www.x-on.com.au/mpn/renesas/isl95521bhrz
https://www.x-on.com.au/mpn/renesas/isl95521birz
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2639agrp
https://www.x-on.com.au/mpn/ablic/s82d1aaea8t2u7
https://www.x-on.com.au/mpn/ablic/s82d1aaaa8t2u7
https://www.x-on.com.au/mpn/ablic/s82d1aaaa8t2u7
https://www.x-on.com.au/mpn/seiko/s8224abai8t1u
https://www.x-on.com.au/mpn/nxp/mc33772cta1ae
https://www.x-on.com.au/mpn/nxp/mc33772ctc0ae
https://www.x-on.com.au/mpn/texasinstruments/bq28z610drzrr1
https://www.x-on.com.au/mpn/microchip/mcp738324adimc
https://www.x-on.com.au/mpn/microchip/mcp73832t2dcimc
https://www.x-on.com.au/mpn/microchip/mcp73833tamimf
https://www.x-on.com.au/mpn/microchip/mcp73833tamiun
https://www.x-on.com.au/mpn/microchip/mcp73838nvimf
https://www.x-on.com.au/mpn/microchip/mcp73213a6bimf
https://www.x-on.com.au/mpn/microchip/mcp738312acimc
https://www.x-on.com.au/mpn/microchip/mcp73831t2atimc
https://www.x-on.com.au/mpn/microchip/mcp738322acimc
https://www.x-on.com.au/mpn/microchip/mcp73832t3acimc
https://www.x-on.com.au/mpn/microchip/mcp73833tfcimf
https://www.x-on.com.au/mpn/microchip/mcp73853iml
https://www.x-on.com.au/mpn/texasinstruments/bq25895rtwr
https://www.x-on.com.au/mpn/texasinstruments/bq29704dser
https://www.x-on.com.au/mpn/texasinstruments/bq78z100drzr
https://www.x-on.com.au/mpn/renesas/isl78610anz
https://www.x-on.com.au/mpn/onsemiconductor/fan5403ucx
https://www.x-on.com.au/mpn/onsemiconductor/ncp367dpmuectbg
https://www.x-on.com.au/mpn/onsemiconductor/fan54015bucx
https://www.x-on.com.au/mpn/analogdevices/max8934beti
https://www.x-on.com.au/mpn/texasinstruments/bq24311dsgr
https://www.x-on.com.au/mpn/texasinstruments/bq25100hyfpr
https://www.x-on.com.au/mpn/texasinstruments/bq29707dser
https://www.x-on.com.au/mpn/analogdevices/max17048gt10
https://www.x-on.com.au/mpn/texasinstruments/bq24130rhlr
https://www.x-on.com.au/mpn/texasinstruments/bq25120ayfpr
https://www.x-on.com.au/mpn/texasinstruments/bq29703dser
https://www.x-on.com.au/mpn/texasinstruments/bq771807dpjr
https://www.x-on.com.au/mpn/texasinstruments/bq25120ayfpt
https://www.x-on.com.au/mpn/analogdevices/max17055etbt
https://www.x-on.com.au/mpn/analogdevices/max17710gbt

