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DM2382

Gas Gauge Peripheral and Li-lon
Pack Protection Demonstration Board

Features

» Compact gas gauge peripheral and protection
solution for 1-cell Li-Ion batteries

» Accurate counting of charge, discharge, and
self-discharge counts and time

» Single-wire HDQ interface for communicating
battery and other information

» Overvoltage, undervoltage, overcurrent, and
thermal protection for a single Li-Ion cell

» Integrated protection FET
» EV2200-18 interface capability for easy evaluation

» Small size: 40mm x 6mm x 2mm

General Description

The DM2382 integrates the bq2018 gas gauge peripheral
and the UCC3952 single-cell Li-Ion protection device into
a complete solution for battery-pack integration.

Gas Gauging

The bq2018 is a low-cost charge/discharge counter. It
works with an intelligent host controller, providing
state-of-charge information for rechargeable batteries, in
this case a Li-Ion rechargeable cell. The bq2018 measures
the voltage drop across a low-value series sense resistor
between the negative terminal of the battery and the bat-
tery-pack ground contact. By using the accumulated
counts in the charge, discharge, and self-discharge regis-
ters, an intelligent host controller can determine battery
state-of-charge information. To improve accuracy, an offset
count register is available. The system host controller re-
sets the charge in/out and self-discharge registers as
needed.

The bq2018 also features 128 bytes of NVRAM registers.
The upper 13 bytes of NVRAM contain the capacity
monitoring and status information. The RBI (register
backup input) operates from an external power-storage
source such as a capacitor or a series cell in the battery
pack, providing register nonvolatility while the battery
is shorted to ground or when the battery charge is not
sufficient to operate the bq2018. In this mode, the regis-
ter backup current is less than 100nA.
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Cell Protection

The UCC3952 is a monolithic BICMOS Li-Ion battery
protection circuit that increases the useful operating life
of a one-cell rechargeable battery pack. Cell-protection
features consist of internally trimmed charge and dis-
charge voltage limits, discharge current limit with a de-
layed shutdown, and an ultra-low-current sleep mode
when the cell is discharged. Additional features include
an on-chip MOSFET for reduced external component
count and a charge pump for reduced power losses while
charging or discharging a battery pack with low
cell-voltage. This protection circuit requires one external
capacitor and can operate and safely shut down in the
presence of a short circuit.

For full details on the bq2018 and the UCC3952, see the
individual IC data sheets.

Pin Descriptions
P1 Pack+/Cell+ terminal

Connection for the battery pack and the
positive terminal of the Li-Ion cell

P2 Cell- terminal

Negative terminal of the Li-Ion cell
P3 Pack- terminal

Negative terminal of the battery pack
P4 HDQ serial interface port

Bi-directional input/output port for commu-
nicationg register information to the host
system
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Figure 1. DM2382 Circuit Diagram
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Figure 2. DM2382 Connection Diagram
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Absolute Maximum Ratings

Symbol Parameter Minimum Maximum Unit Notes
VCcHG Charging voltage - 16 \'% Pack+ to Pack—
VSUPPLY Supply voltage - \'% Pack+ to Cell-
IcHG Charging current - A Continuous
ToPR Operating temperature 0 70 °C
TsTG Storage temperature -40 125 °C
Note: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional opera-

tion should be limited to the Recommended DC Operating Conditions detailed in this data sheet. Expo-
sure to conditions beyond the operational limits for extended periods of time may affect device reliability.

DC Thresholds

Symbol Parameter Minimum Typical Maximum Unit Notes

Vov Overvoltage 4.20 4.25 4.30 A UCC3952-2

Vovr Overvoltage 3.90 3.95 4.00 \% UCC3952-2
recovery

Vuv Undervoltage 2.25 2.35 2.45 Vv UCC3952-2

VUVR Undervoltage 2.55 2.65 2.75 \Y UCC3952-2
recovery

Ts Thermal - 135 °C Not 100% tested
shutdown




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.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in accor-
dance 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, ex-
cept 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”). Tl
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 TI
PRODUCTS 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.

TI 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 intellec-
tual 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 ser-
vices does not constitute TI’s approval, warranty or endorsement thereof.
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