Designed to GO. ..

Practical and Cost-Effective Battery Management Design Examples by Benchmarq
Series 2056, Number One

Single- and Double-Cell
Low-Dropout Lithium-lon Charger
Using the bq2056

Features Typical Applications
+ Circuit board measures only 1.0 x 1.0 in (25 x 25 + Low cost fast chargers for Cellular and handheld
mm) electronic equipment
+ Supports 1 or 2 Li-lon cells and 300mA of + Low-Dropout chargers

charging current
+ Dual-stage algorithm reduces charging time
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bg2056 Designed to Go

General Description Parts List
In this example the bg2056 is used to design a simple and cost-effective )
single or double-cell Li-lon linear charger. This implementation is Item  Quantity Reference Part
suitable for any application requiring a low-dropout fast charger in a 1 1 C1 4.7nF, 10V
small footprint.
. . . - 2 1 Cc2 0.1nF
This design takes advantage of various built-in features of the bq2056 to
safely initiate and control high speed charging of single or double-cell 3 1 D1 ZHCS1000 (Zetex)
Li-lon packs: 4 1 Q2 FMMT3906
Circ_uit topology: Low-dropout linear regulator with low-side current 5 1 Q1 FZT788B (Zetex)
sensing
. . 6 1 R2
Charge algorithm: The bg2056 charges a battery in two stages. A
constant-current stage replenishes approximately 70% of battery 7 1 R3
capacity. A voltage regulation stage completes the charge. 8 1 R4 4.7kQ
Battery chemistry supported: Lithium-lon 9 1 RS 2 7kQ
Maximum number of cells: 1 with bg2056 and 2 with bg2056T 10 1 R6 2.0kQ
Maximum charging current: 300 mA 11 1 R1 0.33Q, 1%
Input requirements: 12 1 U1 bg2056SN or bq2056 TSN
No. Max. Regulated
of Cells : Input Output
1 bq2056 5Vpe Vpe 4.1Vpc
2 bg2056T NVpc 13Vpc 8.2Vpc
Pre-charge qualification: Battery voltage
Please refer to bg2056 Data Sheet for full specifications
bq2056 Charge Algorithm
External
Trickle Charge Autgﬁompm
Enabled ase
VREG
3 Voltage
IMAX oo : z )
i Voltage Regulation
= e o
z - g
S 1 ©°
O f D S IR VMIN >
7
e i Current
i Regulation
7
7
e
e
.7

2056¢hg.eps




bg2056 Designed to Go

bg2056 Schematic
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Designations:
DM2156H (single cell)
DM2156TH (two cell) 2156Laeps

*Note: Pin 4 is connected to Vgg.
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Design Notes:

The following is intended to assist the designer in configuring the
circuit. Please refer to the schematic for details.

Setting Voltage Regulation:

Voltage regulation level is set by the IC and no adjustments are
required:

[\[o} Min. Max. Regulated
of Cells Input Input Output
1 bg2056 5Vpe 9Vpe 4.1Vpc
2 bg2056T 9Vpe 13Vpe 8.2Vpc

Setting Current Regulation: Maximum charging current can be set by
the following equation:

Iuax = ==
R1

bg2056 Functional Block Diagram

This circuit supports a maximum charging current of 300mA. Lower
current can be set by changing the value of R6.

Setting AutoComp (optional):

In order to reduce charging time, the bg2056 series use proprietary
AutoComp technique to safely compensate for internal impedance of
battery during charge.

This is accomplished through input pin COMP. A portion of the current
sense voltage, presented through this pin is scaled by a factor of Kcoyp
and summed with the regulation reference, Vgeg. This has the effect of
increasing the output voltage as output current increases.

In order to enable this option, the circuit can be easily modified by
adding two external resistors. Please refer to the bq2056 data sheet for
details.
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Dedicated Lithium-lon battery management products from Benchmarq:

Charge Management:

bg2954: The bg2954 simplifies charging of Li-lon batteries by
combining the necessary switch-mode power-supply support and
charge-termination control into a single integrated circuit.

bg2056/T/V: These ICs are low-cost linear control devices ideal for
designing simple and high accuracy charge management circuits.
Featuring the new proprietary AutoComp™ technique for optimizing
the charge algorithm, the bq2056 enables the battery to reach peak
capacity in the shortest time without compromising safety or increasing
the size of circuit components.

Pack Supervisors:

bg2058 and bq2058T: Designed for battery pack integration, these ICs
protect Li-lon cells from excessive charge or discharge, and short
circuits. These functions are critical for safety and longevity of the cells.

Gas Gauges:

bq2040: Designed for battery pack integration, the bgq2040 IC monitors
critical battery parameters such as remaining capacity, temperature, and
voltage in rechargeable battery packs. It supports the System
Management Bus (SMBus) and the Smart Battery Data (SBD)
specifications and can interface with the host system and battery charger
to form a comprehensive battery management system

bq2050: This bg2050 Power-Gauge IC provides total solution for Li-lon
capacity monitoring by providing accurate information in mA hours and
mW hours over a wide range of enviromental and use conditions. The
bg2050 compensates for temperature, charge and discharge rates and
self-discharge and communicates with the host processor using a
single-line bi-directional serial bus.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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