I3 TEXAS

INSTRUMENTS
Integrated 1-3S Standalone Battery Charger with EMI Compliance
PMP4397
1 General
1.1 PURPOSE

Provide the detailed data for evaluating and verifying the PMP4397 radiated emission performance.
PMP4397 is DC input (4.5V — 15V) and 2-cell battery charger module.

The cell number could be trimmed by the resistors; the range is from 1-cell to 3-cell.

Typical application is the 2-cell (8.4V/2000mAH).

1.2 REFERENCE DOCUMENTATION
PMP4397 Schematics.pdf

PMP4397 PCB Layout.pdf

PMP4397 BOM.pdf

1.3 TEST EQUIPMENTS
Multi-meter: Fluke multimeters
DC Source: TDK-Lambda
Ambient Temperature at 25DegC
Oscilloscope: TDS3034C

1.4 Testing Setup Photos
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Integrated 1-3S Standalone Battery Charger with EMI Compliance
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2 INPUT & Output CHARACTERISTICS

2.1: Efficiency Testing

For the BQ24133 Efficiency testing, set the E-Load with CV mode.

At the Pout is 16W point, the input choke power loss is 0.07W, the output choke power loss is 0.08W, and the
input 2 FETs power loss is 0.16W (Rds=30mQ + 40 mQ). The total additional power loss is 0.31W, the DC-DC
converter efficiency is 91.3%.

Vin (V) | lin (A) Vout lout (A) | Pout(W)| Eff. |Pass
V) (%) | /Fail
12V Input
12.40 1.0921 6.06 1.933 11.7 86.5%
12.36 1.1268 6.25 1.932 12.1 86.7%
12.31 1.1611 6.45 1.932 12.5 87.2%
12.27 1.1989 6.67 1.931 12.9 87.6%
12.23 1.2342 6.86 1.931 13.2 87.8%
12.18 1.2705 7.06 1.931 13.6 88.1%
12.13 1.3046 7.25 1.929 14.0 88.4%
12.09 1.3435 1.47 1.928 14.4 88.7%
12.05 1.3795 7.67 1.929 14.8 89.0%
12.01 1.4164 7.86 1.929 15.2 89.1%
11.96 1.4539 8.06 1.929 15.6 89.4%
11.90 1.4959 8.26 1.929 15.9 89.5%
11.88 1.5009 8.29 1.928 16.0 89.7%
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2.2: Start-Up and Power-Off

Tl 0

@ w0V & 2 20.0ms EOMPT/RE @ S 295H 2014
& 10y & Sh 6.20 \ 15: 13: 28

Start-Up With Full Load (8.0V2A)
CH1: Input Voltage 10V/Div CH2: Vsw Voltage 10.0V/Div CHS3: Output Voltage 10.0V/Div

(L3I N S—————S

= =

By . 2 . . 20 Oms. . 25.0M;’x./$; .. K 1[29 = H 2-014]

By 5h )fg 4.40 V 15: 58: 59
s B jma ?41 FE"'C
1Aye L Bif 4 40 ” &ﬁﬁﬂ

Power-Off With Full Load (8.0V2A)
CH1: Input Voltage 10V/Div CH2: Vsw Voltage 10.0V/Div CH3: Output Voltage 10.0V/Div
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2.3: Input UVP and OVP

Tekpemiy 1
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5M A 7.80 W 151 19155

Input UVP With Full Load (8.0V2A)
CH1: Input Voltage 10V/Div

CH2: Vsw Voltage 10.0V/Div

CHS3: Output Voltage 10.0V/Div
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Input OVP With Full Load (8.0V2A)
CHZ1: Input Voltage 10V/Div

CH2: Vsw Voltage 10.0V/Div

CH3: Output Voltage 10.0V/Div
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2.4: Output Short Protection

1.40Y 151 48: 52
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Output Short With Full Load (8.0V2A)
CH1: Input Voltage 10V/Div CH2: Vsw Voltage 10.0V/Div CHS3: Output Voltage 10.0V/Div

Telkiglff =~~~
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@ w0V & 2 400ns 25067/ @ 295H 2014
& 10y & Sh 6.20 \ 15: 44: 27

Output Short With Full Load (8.0V2A)
CH1: Input Voltage 10V/Div CH2: Vsw Voltage 10.0V/Div CH3: Output Voltage 10.0V/Div
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2.5: Vds Waveforms and OTP Protection

Tekisl

.. — ][éobn; L '2.'50'5;;1'/@' —— ][295)51 .2014]
@ oV & 5M A 6.20 V 15: 41: 56
Vds Waveforms With Full Load (8.0V2A)
CH1.: Input Voltage 10V/Div CH2: Vsw Voltage 10.0V/Div CH3: Output Voltage 10.0V/Div

& 2oV 2 100ms s.00MyT/F @ 295H 2014
& 100V & Sk B 1.00 W 15: 54: 54
s 7 e HE 4 B
ElIRNERNG i
OTP Trigger With Full Load (8.0V2A)
CH1: NTC (TS) Voltage 2.0V/Div CH2: Vsw Voltage 10.0V/Div CH3: Output Voltage 10.0V/Div
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2.6: Conducted Emission Testing Results on the VBAT Port

Setup Photo
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Conducted Emission Testing Results

EMI TEST REPORT

- e R R -~ pararneter
Organization: Tl Operator: Jason Yu EUT: PMP4397

Place: 57 Time: 20141311 2416:25 Test equipment:KH3939
Detector: PK+AYV Testtime[ms]: 20 SN: 1139203

Limit: ENE5022-3-1G Transductor[PKJAV]: PK1 | AV1

Remark: L Line Add the common choke on the autput part VBAT. Add freewheel diode,capacitor+1nF after L
---------------------------------------------------------------------------------------------------- fren, step
Start[MHz) End(MHz] Step[MHz)

0.150 2.000 0.002

2.000 10.000 0.010

10.000 30.000 0.025

30.000 100.000 0.075

100.000 300.000 0.150
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" scan result
dBuV

50.00 100.00
0.150 MHz 300.000 MHz

EMI TEST REPORT

---------------------------------------------------------------------------------------------------- parameter
Organization: Tl Operator: Jason Yu EUT: PMP4397

Place: 82 Time: 2014/31216:28 Test equipment: KH3939
Detector: PK+AY TestHtime[ms]: 20 SN: 1139203

Limit: EN55022-3-1G Transductor[PKJAV]: PK1 | AV

Remark: L Line.Add the common choke on the output port WBAT. Add freewheel diode,capacitor+1nF after L
---------------------------------------------------------------------------------------------------- freq, step
Start{MHz] End{MHz] Step(MHz]

0.150 2.000 0.002

2.000 10.000 0.010

10.000 30.000 0.025

30.000 100.000 0.075

100.000 300.000 0.150
---------------------------------------------------------------------------------------------------- scan result
dBuY

50.00 100.00
0.150 MHz 300.000 MHz
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2.3: Radiated Emission Testing Results

Setup Photo
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), 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, 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 (https:www.ti.com/legal/termsofsale.html) 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 Tl products.

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