
1

1

Rechargeable Batteries and Their 
Optimized Chargers

Texas Instruments
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Battery Management Challenges 

Longer 
Battery Life

Smaller Size 
& Weight

Safety
Battery Run-Time
• Capacity
• Power conversion efficiency
• Battery charging
• Gas Gauge Accuracy
Size and Weight
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Agenda

• Rechargeable Battery Characteristics and Charging Requirements

• Power Path Management Battery Charger

• 3MHz switching mode USB battery charger 

• Multi-cell LiFePO4 and Li-Ion switching mode battery charger

• Summary
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Rechargeable Battery Characteristics and 
Charging Requirements
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Battery Chemistries

• Primary battery: Non-rechargeable (Alkaline)
• Secondary battery: Rechargeable

• NiCd:   1.0V to 1.5V
• NiMH:  1.0V to 1.5V
• Li-Ion 

LiCoO2 - Coke:  3.0V to 4.1V
LiCoO2 - Graphite:  3.0V to 4.2V
LiMnO4 - Graphite:  3.0V to 4.4V
LiFePO4 - Graphite: 2.0V to 3.6V

The positive (+) electrode, called cathode in batteries, is connected to 
aggressive oxidizing material that is capable of ripping electrons from other 
materials. One example of common oxidizing material is oxygen (which is 
indeed used in cathodes of fuel-cells) but in batteries solid oxidizing materials 
such as MnO2 and NiO(OH)2 are used.
The negative (-) electrode, called anode in batteries, is connected to strong 
reducing material, that is rich in electrons and can easily give them away. 
These materials are similar to “fuel” in its function. Indeed some common 
fuels like natural gas can be used for anode agent of fuel-cells. In batteries it 
is more practical to use solid fuels, such as Cd or Zn metals, or more exotic 
lithium intercalated into graphite.
Both rechargeable and primary batteries have fixed amount of active 
materials, that are physically attached to the electrodes. Active material of 
fuel cells are either gas or liquid, therefore more material can be added to 
replace the used one. Material in primary batteries either changes its 
crystalline structure or becomes electrically disconnected from electrodes 
during discharge, therefore making recharge impossible. Rechargeable 
batteries retain its crystal structure and electric connecting over many charge 
and discharge cycles, but will also eventually degrade.
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Battery Chemical Capacity

EDV=3.0V/cell

Qmax

• Battery capacity (Qmax) : Amount of charge can be extracted from the fully charged
cell to the end of discharge voltage (EDV).

• EDV is mini. voltage acceptable for the application or for battery chemistry

Load current: 0.2C

CBAT RBAT

Battery Capacity: 1C
Discharge rate 1C:
Current to completely discharge a 
battery in one hour
Example:
2200mAh battery, 
1C discharge rate: 2200mA, 1 hr
0.5C rate: 1100mA, 2hrs

3.6V (Battery rated voltage)

1 2 3 4 5 60

3.0

3.5

4.0

4.5

Capacity, Ah

Voltage, V

Main question regarding battery functionality in a portable application is “how 
long is it going to last”? This is determined by the amount of active materials, 
their specific capacity and voltage characteristics. When battery is 
discharged, its voltage will gradually decrease until it reaches minimal 
voltage acceptable for the device called end of discharge voltage (EDV), or 
the voltage where continuing discharge will cause damage to the battery. 
Integrating the passed charge during discharge process allows us to 
measure capacity Qmax that can be discharged until EDV is reached. 
Voltage profile during low rate lithium ion battery discharge is illustrated 
above.
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NiMH, and NiCd Battery Charge Characteristics

Charge Termination
• -ΔV, PVD, ΔT/Δt  for >0.5C
• Timer for <0.5C

1 C

1 C

0.5 C

0.5 C 0.1 C

0.1 C

∆T/ ∆t

-ΔV

Charging of NiMH battery is the same as for NiCd battery. In calculation of 
charging current  value it is necessary to considered that for the same size, 
NiMH battery has about twice the capacity of NiCd battery. Because of that, 
chargers designed for AA (or other fixed format) NiCd batteries are not 
suitable for NiMh because they would undercharge them or charging would 
take too long (charge current too low).
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Charge Management ICs Charge Phases for NiCd/NiMH

• Discharge Before Charge for the NiCd to eliminate battery memory
• If the temperature is out of the LTF to HTF range, or if the battery voltage is out of the 

EDV to max range, start with trickle charge
• Fast charge when temperature and voltage are qualified
• Fast Charge Termination

– ∆T/ ∆t. Requires temperature sensor. Recommended for the NiMH, because    
1) the voltage depression is smaller and harder to detect than NiCad 
2) a new NiMH battery has false peaks early in the charge cycle.

2.    PVD, -∆V. Work well with the NiCd for >0.5C charge rate.
3.    Safety backup: max voltage, max temperature, max time for <0.5C

• Top-off at a reduced charge rate; usually used only with NiMH batteries, which tend to 
fill only 80 to 95% during fast charge 

• Maintenance Charge keeps the battery full against the battery’s self-discharge rate
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Focus Charger Products – NiCd/NiMH

• Simple switching charge controller
• Termination: PVD, ∆T/ ∆t
• Integrated closed loop current control 

bq2004

bq24400

bq2002

bq2000

bq2005

• Low-cost charger termination controller
• Termination: PVD, -∆V, ∆T/ ∆t
• Controls current-limited or constant current supply

Sw
itching

Perform
ance

Cost

C
urrent-

Lim
ited

• Sequential fast charge of 2 battery packs

• Discharge-before-charge option
• Termination: PVD, -∆V, ∆T/ ∆t
• Dual LED status display

• Charges NiCd/NiMH and Li-Ion
• Termination: PVD, ∆T/ ∆t for    
NiCd/NiMH, minimum current for Li-Ion
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Li-Ion Charge CC-CV Profile

• Constant Current:  20-30% charging time, 70-80% capacity
• Constant Voltage:  70-80% charging time, 20-30% capacity

IPRECHARGE 

3.0V/Cell

Pre-charge

ICHARGE

4.2V/Cell
Fast-charge

ITERMINATION

Taper Current

Battery Voltage
Constant Voltage

Pre-charge Timer Safety Timer

This is a typical Li-Ion battery charge profile.
A typical Li-Ion battery charge profile has two operating modes: a current-regulation mode 
and a voltage regulation mode.  In the current regulation mode, the charge current is 
dependent on the battery voltage. 
For deeply discharged battery, the battery voltage is less than <3.0V. In order to prevent the 
battery degradation, the pre-charge current, which is usually about 10% of the fast charge 
current is applied to the deeply discharged battery to wake up the battery. Within pre-
determined pre-charge time period, typical of 30min, if  the battery voltage can not reach 
3.0V, then we assume that the battery is dead and no longer can be waked. If the battery 
voltage reaches 3.0V, then  fast charge current is applied to the battery. The fast charge 
current is usually about 0.5C to 1C rate. Higher than 1C charge rate will generate metallic Li 
and increase the battery degradation and reduce the battery cycle life time.  
Once the charger output reaches the regulation voltage, typical of 4.2V(4.4V for some new 
chemistry such as LiMnQ2 cathode materials).  An internal loop regulates the output voltage 
and the charge current tapers down as the battery is charged. Charge termination is 
detected when the charge current is lower than the termination threshold. Typically the 
termination and pre-charge thresholds are set to 10% of the fast charge rate.
During the charge process, safety timers monitor the pre-charge time and fast charge time,  
detecting a fault if the timers exceed a pre-defined value.



11

• 10-20% more capacity with 4.35V than 4.2V
• Over charging shortens battery cycle life

Charge Voltage Affects Battery Service Life 

4.35V

4.3V
4.25V

4.2V

Unfortunately, for lithium ion battery self discharge in not only loss of energy, 
but also an indication of battery degradation. Most of lithium lost during self-
discharge can no longer be recovered during charge and is stored as 
insoluble film on surface of the active material. This film not only binds 
lithium, but also increases cell impedance causing performance degradation. 
Unvonted reaction is accelerated at high states of charge (high voltages) as 
can be seen in this graph.
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Charge Current
Current should be limited to 1C rate to prevent overheating 
and resulting accelerated degradation.

“Factors that affect cycle-life and possible degradation mechanisms of 
a Li-ion cell based on LiCoO2”, Journal of Power Sources 111 (2002) 130-136

Charge Current  vs Battery Degradation

1.0C1.1C
1.3C
1.5C

2.0C

Higher charge current also accelerates degradation of the cells because it 
causes part of the lithium to be deposited as metall on the surface of anode 
instead of being intercalated. Even though lithium is eventually intercalated, 
part of it reacts with electrolyte and builds insoluble products causing 
degradation of battery performance.
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Charge Voltage
• 4.1V for Coke Based Anode (1990’s)
• 4.2V for Graphite Anode
• 4.4V for LiMnO4 cathode.
• 3.6V for LiFePO4 cathode
• Charging lower voltage improves cycle life and safety

Charge Current
• ≤ 1C rate;  preferred 0.7C to prevent overheating and resulting

accelerated degradation

Li-Ion Battery Charging Requirements
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Battery charging Temperature Qualification
0°C to 45°C. Charging at higher temperature results in accelerated 
aging

Low-Voltage Battery Pack Charge
Pre-charge current: < 0.1C for VCELL < 3.0V

Charging Termination
In Constant Voltage Mode, Charge current < 0.1C

Charge Timer
3-5 hrs.

Li-Ion Charging Requirements (Cont.)
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New Charging Requirements for Portable EEs

Note: LiCoO2 Type Battery Cell

MAX. Charging Current

#1

#2

T1 T2 T5T3 T4

1C

0.5C

100C00C 450C 500C 600C

MAX. Charging Voltage

#2

#1

T1 T2 T5T3 T4

4.25V

4.10V
4.15V

100C00C 450C 500C 600C

• Low charge current or voltage @ low temperature
• Low charge voltage  @ high temperature
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LiFePO4 Battery 

• Fine-tune the cell for either high discharge rate or high capacity.  
10C rate discharge are available with Ni/Co/Mn hybrid cathodes.

• Example: A123 Systems company: 26650A LiFePO4,
– Safety: 350°C Thermal Runaway
– 10 mΩ at 1 Hz

25oC, 2.3-A charge/discharge
45oC, 3-A charge/5-A discharge
60oC, 3-A charge/5-A discharge

0           200         400         600        800     1000
Cycle

Discharge Capacity %
100

80

60

40

20

00            0.5           1.0          1.5           2.0       2.5
Capacity (Ah)

4.0

3.0

2.0

1.0

0.0
T = 25oC

http://www.a123systems.com

• Suggest charge voltage 3.6V

More radical improvement of rate capability can be improved by using anodes 
with very low impedance because their voltage is not as low and so no 
passivating layer has to be build to stop reaction with electrolyte. Example of 
this approach is use of Li titanate anode.
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Power Path Management Battery Charger
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Charger output current is shared:
ICHG = IBAT + ISYS

Issues:
Safety Timer False Expiration
Termination Detection

Charging with an Active System Load: Issues

System

ISYS
+

Adapter
or USB

ICHG

IBAT

Charger

This is a stand alone battery charger. The charger output is dedicated to charge a 
battery, and it will make a right charging decision. However, things are not so 
simple. The system is usually connected to the charge output . This scheme is 
straight forward and no additional cost is added. However, this power architecture 
will cause  various design challenges.

The root cause of the system-charger interaction issues is that the charger output 
current is not dedicated to the battery, but shared between the system and the 
battery. Ichg is the current the charger sees, and it makes charging decision based 
on this current. Even though the system load steals away some portion of this 
current and the charger is not able to tell.

This design infrastructure has issues with timer and termination.  
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Issue : Pre-charge and Safety Timer Fault

Pre-Charge Mode:
Battery voltage may not reach the fast charge voltage threshold

Pre-charge timer may expire

Solution: keep system off or in low-power mode in pre-charge mode
Drawback: Can not operate the system while charging a deeply 
discharged battery simultaneously

100 mA 80 mA+
Adapter
or USB System

ICHG ISYS

IBAT
Charger 20 mA

As I’ve mentioned, during pre-charge phase, the charge current is very small, 
typically 1/10 of the maximum chargin current. The power delivered will be this small 
current times a low battery voltage. The system’s average load most likely will be 
greater than this value. 

Because the effective current to charge the battery is too small, the battery voltage 
may never rise to 3V, then the pre-charge timer would expire. It’s even possible that 
the system current is larger than the precharge current, then the battery would be 
discharged in stead of being charged!

The solution is to keep the system off or in low power mode so the pre-charge 
current can do its job and bring the battery into fast charge.
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Power Path Management Battery Charger

• System power supplied from adapter through Q1
• Charge current controlled by Q2
• Ideal topology when powering system and charging battery 

simultaneously is a requirement
• Separates charge current path from system current path
• No interaction between charge current and system current 

C1

+

-

Adapter

System

Q1 Q2

Powering System

Charging 
Battery

Controller

To overcome all the issues that we discussed so far we can isolate the battery from 
the system power rail. To do that we need to add a power path network, as shown 
in this circuit.
<ENT>
Here Q1 connects the external supply to the system rail, with Q2 being controlled by 
the charger to regulate the charge current and charge voltage. When the battery is 
fully charged Q2 is turned OFF, isolating the battery from the system. When the 
battery must be connected to the system Q1 turns off and Q2 turns on. 
<ENT>

This new topology is ideal when powering system while charging the battery, as no 
interaction occurs between the charge current and system current. 
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Voltage Based Dynamic Power Path Management (DPPM)

C1

+

-

Adapter
or USB

System
Q2

ICHG

IADP ISYS

Time

ICHG

System Voltage
VDPPM

IADP AC adapter current limit

ISYS
DPPM
Mode

Bus voltage drop causes system reset
DPPM function : 

Reduces  the charge current  when  
the  system voltage is VDPPM

“Finds” maximum adapter power
Battery Supplement Mode

VBAT

+
-

1.15 VDPPM

VOUT

VOUT

A dynamic power management function monitors, on real time, the current going to 
different power paths and  reduces the charge current when the external supply 
capacity has been reached.  The dynamic power path management circuit 
prioritizes the use of the input power to run the system .

Without a dynamic power management funtion the system voltage will collapse 
when the combined system and charger current exceed the exteranl supply 
capability.  
<ENT>
One method of dynamic power control is the DPPM, which checks the system 
voltage and reduces charging current when the voltage drops below a programmed 
threshold. This method enables finding the maximum external supply capability.  In 
the plot, the gray area shows the DPPM, which brings the system voltage back to 
the DPPM level by reducing the charging current.

The DPPM function enables cost savings when  in choosing an AC adapter, as it 
enables selecting an AC adapter that needs to be capable of supplying the 
maximum system current ONLY, as opposed to an AC adapter that must be 
capable of supplying the combined maxumu system load + fast charge current.  
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• OUT: 4.4 V for bq24032A; 6.0 V for bq24030
• Dynamically reduces the charge rate to maximize adapter to system current
• Regulate junction temperature at 125°C by reducing charge current
• Dynamically increase the safety timer based on real charge current

Voltage Based Dynamic Power-Path Management Charger

C3
10 µF

AC

USB

STAT1

STAT2

USBPG

ACPG

ISET2

ISET1

TMR

VSS

OUT

OUT

OUT

CE

BAT

BAT

TS

LDO

PSEL

DPPM

103AT

RT2

bq2403x

D2

D1

D4

D3

High: 500 mA
Low: 100 mA R1

R2
High: AC
Low: USB

3.3 V/20 mA

High
Enable

System LoadAdapter

USB

RT1

R3

Q1

Q2Q3Vcc
C1 C2

C4

R4
R5

R6
R7

If you are interested in a charger with integrated dynamic power path, here is the 
part number: bq24030 series. 

It has dual inputs for AC adapter and USB port. The input source can power the 
system and charge the battery simultaneously on two separate paths. 
Charge rate is dynamically adjusted to supply sufficient system current, and an 
automatic battery supplement mode is integrated.

In addition to the dynamic power path, bq24030 also has the latest generation 
charger, with high-accuracy Voltage and Current Regulation, Temperature Sensing, 
Timer,  etc.  The charge status, AC power present, USB power present etc. provide 
users the complete charge and power path status.
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bq24010

Li-Ion Linear Charger Portfolio

$0.80bq24080/1 bq24060 

$0.80bq24020
7VIN – 1A
2 Status Pins
Temp Sensor
3x3 QFN

Dual Input
Adapter

/USB

Single
Input

7VIN – 1A
2 Status Pins
Temp Sensor
Integrated DC/DC 
Converter (300mA)
3.5x4.5 QFN

bqHYBRIDbqTINYTM-II

7VIN – 1A
2 Status Pins
3x3 QFN

bqTINYTM-I

18VIN – 1A
2 Status Pins
3x3 QFN

26VIN – 1A
2  Status Pins
LDO Mode
Thermal Regulation
Input OVP
3x3 QFN

bqTPOD
bq24085/6/7 

26VIN – 0.75A
2  Status Pins
LDO Mode
Thermal Regulation
Input OVP
3x3 QFN

bqMicro-Lite

bq2403x

18VIN – 1.5A
2 Status Pins
DPPM
Thermal Regulation
3.5x4.5 QFN

bqTINYTM-III

bq2501x

Bq24070/1

18VIN – 1.5A
2 Status Pins
DPPM
Thermal Regulation
3.5x4.5 QFN

bqTINYTM-III
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Fully Integrated Switch-Mode Li-Ion Battery Charger with Full 

USB Compliance and USB-OTG Support
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Fast USB Battery Charging

+ USB
Linear 

Charger
Battery

L

CUSB
Charge

Controller

Switching Charger

• 500-mA Current Limit
• 40% more charge current
• Full use of USB Power
• Short battery charging time

ICHG =?

500 mA

500 mA

ICHG = 500 mA

VBAT+

VIN

VBAT
ICHG= • η • 500mA

VIN

VIN

Switching Charger

Linear Charger

2.4 2.8 3.2 3.6 4.0
0.4
0.5
0.6
0.7

0.8
0.9
1.0

Battery Voltage (V)

C
ha

rg
e 

C
ur

re
nt

 (A
)
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BQ2415x Typical Application Circuit

VBUS

PMID

SCL

SDA

STAT

OTG

SW

BOOT

PGND

SGND

CSIN

CSOUT

AUXPWR

VREFbq2415x

L1 1uHUSB

Q1
Q2

Q3

R1 0.068 C3 10uF

C5
0.1uF

C6
1uF

C7
1uF

C2 
4.7uF

C1 
1uF

10k10k10k

SCL
SDA
STAT
OTG

VAUX
C4
10nF

10k
HOST • Input voltage ABS Max 20 V

• Switching frequency: 3 MHz with 0% to 99.5% duty cycle
• Programmable charge parameters by I2C interface

• Charge current up to 1.25A
• Charge voltage: 3.5—4.42V, step 20mV
• Termination current

3MHz Charger
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2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2
45

50

55

60

65

70

75

80

85

90

95

Battery Voltage (V)

Ef
fic

ie
nc

y 
(%

) Switching Charger

Linear Charger

Vin=5V, Iin=0.5A

Battery Charger Efficiency 

• Higher efficiency

Switch Mode Charger
Fs=3Meg Hz
L=1uH
DCR=0.1 ohm
Rsns=0.068 ohm

Linear Mode Charger

%100
V
V

Eff
IN

BAT
Linear ×=
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2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2
30

40

50

60

70

80

90

100

110

120

130
Vin=5V, Iin=0.5A

Battery Voltage (V)

Te
m

pe
ra

tu
re

 (°
C

)

Junction Temperature

TA= 25°C

θJA= 75°C/W for 2x2mm QFN

Switching Charger

Linear Charger
AlossJAθj TPRT +×=  

Linear Charger:
Thermal regulation effectively
Reduce the charge current and
Slow charging
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Charging Time Comparison

Switching Mode Input Current
Swiching Mode Charge Current
Linear Mode Charge Current

• Total charging time save 10% (about 20 minutes).

USB 500mA

0        30         60        90      120      150      180
Time (Minute)

Ch
ar

ge
 C

ur
re

nt
 (m

A) 600

400

200

0
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USB On-The-Go Defines a New Connection Paradigm

Host (Master) Device (Slave)

• USB OTG provides a STANDARD USB connection for mobile devices.

USB 2.0 has 
no definition 
for slave to 
slave

USB  OTG
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+
USB

Linear 
Charger

L

C

USB

Charge
Controller

Switching Charger

• Buck mode for charging
• Boost mode for OTG
• No additional cost

+

VIN

VIN

How to Support OTG?

• Can not provide 5V VBUS
• Have to add boost converter

ChargeBoost
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Boost Converter Light Load PFM Mode

• Boost converter: PFM mode at light load to increase efficiency

VBAT=3.6V, No load

70

75

80

85

90

95

0 200
Ef

fic
ien

cy
 (%

)

VBUS

Switching
node

IL: 200mA/div

5V

DCM
PFM

Load Current (mA)
50 100 150

VBAT=3.6V
VBAT=4V

VBAT=2.5V
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EVM Hardware
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Multi Cell LiFePO4 and Li-Ion Battery Charger
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OUT
STAT1

1
2
3
4
5
6
7
8
9
10

IN
IN
PG
VCC
TTC
ISET1
ISET2
VSS VTSB

TS
FB

BAT
SNS

CE
PGND
PGND
STAT2

OUT

U1
bq24105RGY

11
12
13
14
15
16
17
18
19
20

BAT+

BAT-

J2
L1

10uH

C4
10uF

R4
0.1

C7
0.1uF

C8
0.1uF

R5
200 k

R7
200 k

R9
20 k

R8
7.5 k

C5
0.1uF

C2
10uF

C1
10uF

R6
0

DC+

DC-

J1

C9
10uF

+
R1

1.5 k

D1

LiFePO4 Battery Charger Solution 1: 
bq24105/125 up to 4 cell, <2A application

R5
143 k

• Charge voltage change from 4.2V to 3.6V
• Refresh voltage change from 4.1V to 3.516V 
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OUT
STAT1

1
2
3
4
5
6
7
8
9
10

IN
IN
PG
VCC
TTC
ISET1
ISET2
VSS VTSB

TS
FB

BAT
SNS

CE
PGND
PGND
STAT2

OUT

U1
bq24105RGY

11
12
13
14
15
16
17
18
19
20

BAT+

BAT-

J2
L1

10uH

C4
10uF

R4
0.1

C7
0.1uF

C8
0.1uF

R5
143 k

R7
215 k

R9
20 k

R8
7.5 k

C5
0.1uF

C2
10uF

C1
10uF

R6
0

DC+

DC-

J1

C9
10uF

+
R1

1.5 k

D1

bq24105 EVM Schematic and Changes

• Charge voltage change from 4.2V to 3.6V
• Refresh voltage change from 4.1V to 3.4V

R15
2.94M

Q1
BSN20
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LiFePO4 Battery Charger Solution 2: 
bq24745 up to 5 cell application (1.024V to 19.2V)

VDDP

BOOT

UGATE

PHASE

LGATE
PGND

CSOP

CSON
VFB

VICM

CSSN
CSSP
ACIN
ACOK

VREF

ICREF

GND
ICOUT

VDDSMB

CE
SDA
SCL

EAO

EAI

FBO

Q4

L 8.2µH

C2
2x10µF

SYSTEM LOAD

C3
10µF

RSN
10mΩ

R1
430k

R2
66.5k

C11
0.1µF

bq24745

C15
10µF

C6
10uF

DCIN

Q1

Q3

Q2

Q5

C1
10µFAdapter

RAC 10mΩ

Battery Pack

C7
0.1µF

C8:1µF

C4 1µF

HOST

R7
200k

R8
50k

R9 7.5k

R9
1400k

Dig I/O

SMBus

DISCRETE 
LOGIC

+3.3V or 5V

R10 20k

R11
200k

C22 
130p

C21 
2000p

C23 
51p

C5
100p

R5
10k

R6
10k

R11
10k

R4
10k

DISCRETE 
LOGIC
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bq24705
(4x4)

Li-Ion Switch-Mode Charger Portfolio 

bq24103/5
bq24113/5

18VIN - 2A
1.1MHz Sync PWM
Integrated FETs
1 - 3 Cells in Series
3.5x4.5 QFN
Standalone & Host 
Controlled

bq24123/5

EMI improvement
(increase gate resistance 
to slow down switching)
Standalone only
2-cell for UMPC

bq24750/51A

30VIN – 8A
300kHz Sync PWM 
High V/I Accuracy
Dynamic Power Mgt
2-4 Cells in Series
5x5 QFN-28
Power source selector

bq24721C

30VIN – 8A
300/500kHz Sync PWM
High V/I Accuracy
Dynamic Power Mgt
3-4 Cells in Series
5x5 QFN-28
SMBus Interface
Power source selector

Very small
solution size 

bq24740
(5x5)

No power source selector

bq24745
(5x5)

SMBus, 1-4 cell
No power source selector

Stand-alone Host-controlled
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Summary

• Rechargeable Battery Characteristics and Charging Requirements

• Power Path Management Battery Charger

• 3MHz switching mode USB battery charger 

• Multi-cell LiFePO4 and Li-Ion switching mode battery charger


