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Abstract

Tl design TIDA-00398 is a complete charger module for evaluating compact, flexible,
high-efficiency, USB-friendly, switch-mode charge management solution for single-cell
Li-ion and Li-polymer battery used in a wide range of portable applications.

It features terminal blocks and standard headers for IN, SYS, BAT, TS and USB
connector for IN. The battery voltage, charge current, input current, and status are
programmable via I°C interface. Status signals are indicated by LEDs.
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WARNING: EXPORT NOTICE
Recipient agrees to not knowingly export or re-export, directly or indirectly, any product or
technical data (as defined by the U.S., EU, and other Export Administration Regulations)
including software, or any controlled product restricted by other applicable national
regulations, received from Disclosing party under this Agreement, or any direct product of such
technology, to any destination to which such export or re-export is restricted or prohibited by
U.S. or other applicable laws, without obtaining prior authorization from U.S. Department of
Commerce and other competent Government authorities to the extent required by those laws.
This provision shall survive termination or expiration of this Agreement.
According to our best knowledge of the state and end-use of this product or technology, and in
compliance with the export control regulations of dual-use goods in force in the origin and
exporting countries, this technology is classified as follows:

US ECCN: 3E991
EU ECCN: EAR99

And may require export or re-export license for shipping it in compliance with the applicable
regulations of certain countries.
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Bench Set up

e TIDA-00398 was tested on a bench setup with the PWR611 USB to 1°C communication kit and
BQ2426xEVM software. The test equipment is as follows:
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Oscilloscope: Tektronix TDS3040, 300 MHz

Passive Voltage Probes (4) : Tektronix P6139A — 500 Mhz, 8 pF, 10 MQ, 10x
Current Probe: Tektronix TCP202A Current Probe

Power Supply: Agilent E3648A, Keithley Source Meter 2430

Electronic Load: Keithley Source Meter 2420

Keysight Technology (HP/Agilent) Multi-meter 34401A

Wireless Power Transmitter: TI bq500212AEVM-550 PWR550

PWR611 USB to I1°C Communication Kit

e Testing was done with the following connection of PWR611 kit and evaluation software

Connect J15 to PWR611 kit by 10-pin ribbon cable. Connect the USB port of the PWR611 kit to
the USB port of the computer. The connections are shown in Figure 2.
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Figure 2. Connections of PWR611 Kit

Unzip BQ2426xSW.zip and double click on the “SETUP.EXE” file. Follow the installation
instruction. The main window of the software is shown in Figure 3.
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Ef] Texas Instruments - BO2426x EVM - GUI v 1.0.0.2
File  Help
| Auto Read: OFF = | Write On Change: ON ~ READ | WRITE | I2C Activity; R Reg 06:00 counc:T - c |
MAIN Window |TEST Registers Window |
Fault Controls/Settings
VIN=VOVP or Boost Mode OVP MODE | CHARGER - ] Enable STAT/INT Qutputs

Mo Supply Connected or Boost Mode Overcument
Themal Shutdown

Battery Temperature Fault

Timer Fault (Watchdog or Safety Timer)

Battery OVP

Mo Battery Connected

Charger Status
Ready

Charging in Progress
Charge Done

Fautt

Battery Temperature Status

Normal, No TS Fault
TNTC<TCOLD or TNTC>THOT
TCOOL=TNTC>TCOLD
TWARM<TNTC<THOT

Min Sys Voltage Mode NOT ACTIVE
Input DPM Mode: NOT ACTIVE
CD Pin State: LOW

Frequency MOD | Nomal

420V

IN Input DPM Threshald

100 mA

<

USB Input Current Limit

Battery Regulation Volage | 3.

500 mA

Charge Cument
S0 mA

Temination Cument

Safety Timer Time Limit | 27 minutes

4

] Enable Charge Temination
[] Disable Charging

[] Enable High Impedence Mode
] Enable 2« Timer

[] Enable TS Function

[] Enable Low Charge Cument
[ Force D=/D- Detection

Reset Watchdog Timer | OFF

b

I =

Registers

Status/Contrel (00h) (R

Contral {01} (]

Control/Battery Votage (02h) (R
‘ender/Part/Revision (03h) E]

Batteny Temination,Fast Charge Cument (04h) E]
VIN-DFM Voltage// DPPM Status (05h) (R ]
Safety Timer/NTC Monitor (0h) (7]

Fieset Registers to Default
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Schematic

Figure 3. The Main Window of the bq2426x Evaluation Software

e The schematic shown in Figure 4 illustrates the implementation of bq24261 for evaluation.
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Figure 4. bq24261 Schematic

Efficiency

e Figure 5 shows the efficiency across the power range with the bq24261.
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Figure 5. TIDA-00398 Efficiency vs Output Current

sYs
10uF
sw IR INT
sw sTfE——] STAT
o6 - DRV
n s — s _]_ _!_ <7
w pseft— DP 1.0uF T0uF
N NARE——) I
= seEPz— scL v

SYsS
GND
Jj10
GND

DRV —, DRV

TIDA-00398 Test Report



I3 TexAs
INSTRUMENTS

e Figure 6 shows efficiency on battery regulation.
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Firure 6. TIDA-00398 Efficiency vs Battery Voltage

Charge Cycle

e The TIDA-00398 board was used for the charge cycle profile in Figure 7. 3100mAh and 4.35V
battery is used for testing.
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Figure 7. 2.5A Charge Current 9V Input Voltage with 3100mAh 4.35V Battery
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Load Transient Testing

e The TIDA-00398 board was used for load transient testing. Figure 8 show the load transient
response step from 100mA to 3.3A with Supplement Mode
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Figure 8. VSYS Transient with Supplement Mode

Boost Startup Testing

e Figure 9 shows the boost startup with no load. Figure 10 shows boost startup with 1A load.
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Figure 9. Boost Startup with No Load
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Figure 10. Boost Startup with 1A Load

TIDA-00398 Test Report



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

