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ABSTRACT

This application report provides a comparison among bq241x0/3/4/5/8/9, bq24170/1/2, bq24133, and
bq246xx . The document presents the main differences and describes the main features of each part. It
assists designers in selecting the most suitable charger for their application.

1 Summary Table of bq241x0/3/4/5/8/9, bq24170/1/2, bq24133, and bq246xx
Comparison

Table 1 compares different parameters of the bq241x0/3/4/5/8/9, bq24170/1/2, bq24133, and bq246xx. It
provides the input voltage range, the maximum charging current during the fast-charge phase of each
charger, the power path, the availability of the Dynamic Power Management function, temperature
qualification range, and the packaging type and size.

Table 1. Summary of Comparison Table
TemperatureFast-Charge Power-Path SwitchingDevice Vin (OVP) V-charge DPM IIN Frequency Battery Qualification PackageCurrent Gate Drive MOSFET Profile

4.3-16 V 1-3 Cell Li-ion or 0°-45°C or 3.5x4.5
bq241x0/3/4/8/9 Max 2 A N/A N/A Internal 1.1 MHz

(N/A) 4.2 V/cell Li-polymer wider QFN-20

4.3-16 V 1-3 Cell Li-ion or 0°-45°C or 3.5x4.5
bq24105/15/25 Max 2 A N/A N/A Internal 1.1 MHz

(N/A) Adjustable Li-polymer wider QFN-20

4.5-17 V 1-3 Cell ACFET NMOS Li-ion or 0°-40°C or 3.5x5.5
bq24170 Max 4 A Yes Internal 1.6 MHz

(OVPSET) 4.2 V/cell BATFET PMOS Li-polymer wider QFN-24

4.5-17 V 1-3 Cell ACFET NMOS Li-ion or 3.5x5.5
bq24171 Max 4 A Yes Internal 1.6 MHz JEITA

(OVPSET) Adjustable BATFET PMOS Li-polymer QFN-24

4.5-17 V 1-3 Cell ACFET NMOS Li-ion or 0°-40°C or 3.5x5.5
bq24172 Max 4 A Yes Internal 1.6 MHz

(OVPSET) Adjustable BATFET PMOS Li-polymer wider QFN-24

4.5-17 V 1-3 Cell ACFET:NMOS Li-ion or 0°-40C or 3.5x5.5
bq24133 Max 2.5 A Yes Internal 1.6 MHz

(OVPSET) 4.2 V/cell BATFET:PMOS Li-polymer wider QFN-24

5-28 V Max 10 A (10 1-6 Cell ACFET PMOS Li-ion or 0°-40°C or
bq24610 Yes External 600 kHz 4x4 QFN-24

(32 V) mΩ Rsns) Adjustable BATFET PMOS Li-polymer wider

5-28 V Max 10 A (10 1-6 Cell ACFET PMOS Li-ion or
bq24616 Yes External 600 kHz JEITA 4x4 QFN-24

(32 V) mΩ Rsns) Adjustable BATFET PMOS Li-polymer

5-28V Max 10 A (10 1-7 Cell ACFET PMOS
bq24630 Yes External 300 kHz LiFePO4 LiFePO4 4x4 QFN-24

(32 V) mΩ Rsns) Adjustable BATFET PMOS

5-28 V Max 10 A (10 Super 0°-40°C or 3.5x3.5
bq24640 2.1~26 V N/A No External 600 kHz

(32 V) mΩ Rsns) capacitor wider QFN-16

Input
5-28 V Max 4 A (10 1-6 Cell Li-ion or 0°-40°C or 3.5x3.5

bq24650 N/A voltage External 600 kHz
(32 V) mΩ Rsns) Adjustable Li-polymer wider QFN-16

(Vin) DPM

bqSWITCHER is a trademark of Texas Instruments.

1SLUA605–August 2011 bq241x0/3/4/5/8/9, bq24170/1/2, bq24133, bq24610/6, and bq24630/40/50
ComparisonSubmit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated

http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUA605


bq241x0/3/4/8/9 www.ti.com

2 bq241x0/3/4/8/9

The bq241x0/3/4/8/9 series are highly integrated charge management devices for single-, two-, or three-,
4.2-V cells of Li-ion and Li-polymer batteries. They have integrated power FETs capable of a charging rate
up to 2 A with high-accuracy voltage and current regulation. This part is featured with charge status
outputs STAT1 and STAT2 to indicate varied charge operation conditions, charge enable (CE) pin to
disable or enable the charging process, open-drain power good (PG) to indicate the presence of the
ac-to-dc adapter, sleep mode for low-power consumption if the Vcc pin is removed from the circuit, and an
output overvoltage protection to protect the device from high voltages of the battery terminals.

This device family charges the battery in three phases: precharge (conditioning), constant-current
regulation phase, and constant-voltage regulation phase. Based on the current level, the charger
terminates the charging process for any currents below the selected threshold current level.

During the precharge phase, the charging current is regulated to low levels to revive the undercharged cell
of the battery. In the current-regulation phase, the current is kept constant and relatively higher than the
previous phase to allow a fast-charging time. As the battery voltage reaches the regulation level, the
charger maintains the battery voltage regulated at constant level until the current drops below the
termination level.

3 bq241x5

The bq241x5 is a bqSWITCHER™ series that are highly integrated Li-ion and Li-polymer chargers. The
bq24105 also can be used to charge LiFePO4 battery chemistry. The bq241x5 is different than
bq241x0/3/4/8/9 series in that it charges 1-to-3 cells with adjustable output voltage instead. The charging
phases and other features are similar to the ones described in the previous device family.

4 bq24170/2

These charger series are highly integrated, stand-alone, Li-ion and Li-polymer chargers. They can be used
for 1-to-3 cells with charging current of up to 4 A. The battery charge voltage is fixed to 4.2 V/cell for the
bq24170 and adjustable for the bq24172. The input operating voltage rate is from 4.5 V to 18 V with 30-V
input rating featured with adjustable overvoltage protection. They can operate at up to 94% efficiency with
automatic power-path selection between the adapter and the battery.

The bq24170/2 charges the battery in three phases, the precharge phase, the fast-charge current phase,
and the fast-charge voltage phase. During the precharge current-regulation phase, the battery is charged
with constant current equal to 10% of the fast-charge current regulation. This phase allows a safe revival
of the deeply discharged cells. After the cell’s voltage increases above the threshold voltage level, the
charging current goes to 100% to allow fast-charging rate. After reaching the regulation voltage, the
charger maintains the cell’s voltage constant without regulating the current. As the charging current drops
below 10% of the full charging level, the termination occurs and the charger stops injecting current into the
battery.

5 bq24171

The bq24171 is also a highly integrated, stand-alone, Li-ion and Li-polymer, switch-mode battery charger.
Its input operating voltage is from 4.5 V to 17 V and capable of charging 1-to-3 cells with a fixed output
voltage of 4.2 V per cell with fast-charge current of up to 4 A. This charger is featured with
JEITA-compatible battery temperature sensing. It monitors the battery temperature by controlling the
charge rate at lower temperature and lower charge voltage at high temperature. It is included with a
Dynamic Power Management to decrease or increase the charging current with respect to the system
demands and the input current limits. The bq24171 also charges the battery in the phases as described in
the bq24170/2 section.
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6 bq24133

The bq24133 is also a highly integrated, stand-alone charger for Li-ion and Li-polymer chemistries. It is
integrated with two N-channel power MOSFETs. As in the previous sections, this charger has three
phases: the preconditioning, the constant-current, and the constant-voltage regulation. It features Dynamic
Power Management to control the charge current with the limits of the input power and the demanding
system power. The allowed input voltage for this part is up to 20 V and has a fixed output voltage of 4.2 V
with a maximum charging current of 2.5 A.

7 bq24616

The bq24616 is a JEITA (Japan Electronic Information Technology Association) guideline-compatible,
stand-alone, synchronous, switch-mode battery charger for Li-ion and Li-polymer battery chemistries. The
charger continuously monitors the battery temperature by measuring the battery temperature and controls
both the charge voltage and charge current. Also the part is featured with the Dynamic Power
Management (DPM) to reduce the battery charge current as the input current reaches its limits. The
allowed input voltage range for this part is from 5 V to 28 V and the output is adjustable for 1-to-6 cells
with a maximum charging current of 10 A. The switching MOSFETs are externally implemented in this
part.

8 bq24610

The bq24610 is an integrated Li-ion and Li-polymer charger. It charges batteries in three phases as
described in the bq24170. It supports 1-to-6 battery cells from 5-V to 28-V input voltage with adjustable
charge voltage. The charging current can go up to 10 A. The switching MOSFETs are externally
implemented. This part features a low-input, quiescent current of less than 1.5 mA at off-state and low,
battery-discharge current of less than 15 µA at off-state

9 bq24630

This device is a switch-mode, battery charge controller designed specifically for a lithium phosphate
battery. The bq24630 controls external switches to prevent battery discharge back to the input, to connect
the adapter to the system, and to connect the battery to the system using 6-V gate drives for better
system efficiency. It features DPM. These features reduce battery charge current when the input power
limit is reached to avoid overloading the ac adapter when supplying the load and the battery charger
simultaneously. A highly accurate current-sense amplifier enables precise measurement of input current
from the ac adapter to monitor the overall system power.

10 bq24640

The bq24650 is a highly integrated, switch-mode, super-capacitor charger. Its input voltage can vary from
5 V to 28 V. This device charges super capacitors in two phases based on the state of charge of the
battery at any given time as shown in Table 1. The first phase is the constant-current mode. The charger
in this mode can start charging the super capacitor from 26 V down to 0 V at constant current set by the
ISET pin. The second phase is the constant-voltage mode where the charging voltage is set using a
resistor divider from the output to the ground.

11 bq24650

The bq24650 is an integrated, switch-mode, battery-charge controller that supports input voltage from 5 V
to 28 V and battery voltage from 2.1 V to 26 V. The charging current can be adjusted using a sense
resistor. It offers a constant-frequency, synchronous, PWM controller with high-accuracy current and
voltage regulation.

12 References
1. bq241xx, Synchronous Switchmode, Li-Ion and Li-Polymer Charge-Management IC With Integrated

Power FETs ( bqSWITCHER™) data sheet (SLUS606)

2. bq24171, JEITA Compliant Stand-Alone Switch-Mode Li-Ion and Li-Polymer Battery Charger With
Integrated MOSFETs and Power Path Selector data sheet (SLUSAF2)
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3. bq24170/2, 1.6-MHz Synchronous Switch-Mode Li-Ion and Li-Polymer Stand-Alone Battery Charger
With Integrated MOSFETs and Power Path Selector data sheet (SLUSAD2)

4. bq24133, 1.6-MHz Synchronous Switch-Mode Li-Ion and Li-Polymer Stand-Alone Battery Charger with
Integrated MOSFETs and Power Path Selector data sheet (SLUSAF7)

5. bq24616, JEITA Guideline Compatible Stand-Alone Synchronous Switch-Mode Li-Ion or Li-Polymer
Battery Charger with System Power Selector and Low Iq data sheet (SLUSA49)

6. bq24617, Stand-Alone Synchronous Switch-Mode Li-Ion or Li-Polymer Battery Charger with System
Power Selector and Low Iq data sheet (SLUS892)

7. bq24618, Stand-Alone USB-Friendly Synchronous Switch-Mode Li-Ion or Li-Polymer Battery Charger
with System Power Selector and Low Iq data sheet (SLUSA55)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connctivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com
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