13 TEXAS
INSTRUMENTS
WEBENCH ® Design Report

Design : 2350594/20 LMZ14202EXTTZ/NOPB
LMZ14202EXTTZ/NOPB 9.0V-30.0V to 5.00V @ 2.0A

VinMin = 9.0V
VinMax = 30.0V
Vout = 5.0V
lout = 2.0A

Device = LMZ14202EXTTZ/NOPB
Topology = Buck

Created = 8/5/16 6:26:45 AM
BOM Cost = $15.72

BOM Count = 12

Total Pd = 0.95W

Vout = 5.0V
lout = 2.0A
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Electrical BOM
i Name Manufacturer Part Number Properties Qi Price Footprint
1. Cf Yageo America CCO0805KRX7R9BB223 Cap=22.0 nF 1 $0.01 |
Series= X7R VDC=50.0 V 0805 7 mm®
IRMS=0.0 A
2. Cin MuRata GRM31CR71H475KA12L Cap=4.7 uF 3 $0.07 [
Series= X7R ESR= 3.0 mOhm 1206 11 mm2
VDC=50.0 V
IRMS=4.98 A
3. Cout MuRata GRM31CR60J107ME39L Cap=100.0 uF 1 $0.14 [
Series= X5R ESR=4.885 mOhm 1206_1 90 11 mm2
VDC=6.3V
IRMS=4.4118 A
4. Css MuRata GRM216R71H103KA01D Cap=10.0 nF 1 $0.01 |
Series= X7R VDC=50.0 V 0805 7 mm’
IRMS=0.0 A
5. Renb Panasonic ERJ-6ENF1022V Res= 10.2 kOhm 1 $0.01 u
Series= ERJ-6E Power= 125.0 mW 0805 7 mm?
Tolerance= 1.0%
6. Rent Panasonic ERJ-6ENF6812V Res= 68.1 kOhm 1 $0.01 |
Series= ERJ-6E Power= 125.0 mW 0805 7 mm?
Tolerance= 1.0%
7. Rfbb Panasonic ERJ-6ENF1071V Res= 1.07 kOhm 1 $0.01 |
Series= ERJ-6E Power= 125.0 mW 0805 7 mm?
Tolerance= 1.0%
8. Rfbt Panasonic ERJ-6ENF5621V Res= 5.62 kOhm 1 $0.01 |
Series= ERJ-6E Power= 125.0 mW 0805 7 mm®
Tolerance= 1.0%
9. Ron Panasonic ERJ-6ENF9092V Res= 90.9 kOhm 1 $0.01 |
Series= ERJ-6E Power= 125.0 mW 0805 7 mm®

Copyright © 2016, Texas Instruments Incorporated

Tolerance= 1.0%

1

WEBENCH® Design Report LMZ14202EXTTZ/NOPB : LMZ14202EXTTZ/
NOPB 9.0V-30.0V to 5.00V @ 2.0A August 5, 2016 06:27:01 GMT-07:00

ti.com/webench


http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM31CR71H475KA12L%26x%3D9%26y%3D9%26search%3Dstartwith
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM31CR60J107ME39L
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.pdf

WEBENCH® Design

i Name Manufacturer Part Number Properties Qﬂ Price Footprint

10. U1 Texas Instruments LMZ14202EXTTZ/NOPB Switcher 1 $15.30

TZAO7A 199 mm?
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60
0.00475 /
// 55
0.00450 //
— 50
0.00425 /
// 45
=
go,oo4oo §40
< ©
:l:_o,00375 3 35
>
o
. 0.00350 O 39
> > /
S 000325 525
[a)
0.00300 20
0.00275 15 4
0.00250 10 /
: — /
0.00225 5
0.25 0.50 075 1.00 1.25 1.50 1.75 2.00 0203 04 0506 070809 10 11 12 1.3 1.4 15 16 1.7 1.8 1.9 2.0
Output Current (A) Output Current (A)
==\/in=9.0V==Vin=19.5V==Vin=30.0V ==\/in=9.0V==Vin=19.5V==Vin=30.0V
Vout Actual Efficiency
95.0
5.001869238 P
925 / ~
5001869237 ’ /
90.0
5001869236 / ~
< 5001869235 875 ’/
=
2* g / /
© 850
5 5001869234 3 //
(8]
825
< 5.001869233 -g /
- Q
= =800
O 5.001869232 i}
>
5001869231 e /
5.001869230 750
5.001869229 725
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 02 03 04 0506 070809101112 13141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=9.0V==Vin=19.5V ==Vin=30.0V ==\/in=9.0V==Vin=19.5V ==Vin=30.0V
Copyright © 2016, Texas Instruments Incorporated 2 ti.com/webench

WEBENCH® Design Report LMZ14202EXTTZ/NOPB : LMZ14202EXTTZ/
NOPB 9.0V-30.0V to 5.00V @ 2.0A August 5, 2016 06:27:01 GMT-07:00


http://www.ti.com/product/LMZ14202EXT
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WEBENCH® Design
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# Name Value Category Description
1. CinIRMS 758.86 mA Current Input capacitor RMS ripple current
2. Cout IRMS 282.453 mA Current Output capacitor RMS ripple current
3. ICIpk 2.489 A Current Peak switch current in IC
4. lin Avg 364.93 mA Current Average input current
5. MIrms 919.484 mA Current MOSFET RMS current
6. BOM Count 12 General Total Design BOM count
7. FootPrint 290.0 mm? General Total Foot Print Area of BOM components
8. Frequency 423.119 kHz General Switching frequency
9. IC Tolerance 20.0 mvV General IC Feedback Tolerance
10. M Vds Act 160.0 mV General Voltage drop across the MosFET
11. Pout 10.0 W General Total output power
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WEBENCH® Design

# Name Value Category Description

12. Total BOM $15.72 General Total BOM Cost

13. Vout Actual 5.002V Op_Point Vout Actual calculated based on selected voltage divider resistors
14. Vout OP 50V Op_Point Operational Output Voltage

15. Duty Cycle 17.437 % Op_point Duty cycle

16. Efficiency 91.341 % Op_point Steady state efficiency

17. ICTj 48.278 degC Op_point IC junction temperature

18. ICThetaJA 19.3 degC/W Op_point IC junction-to-ambient thermal resistance

19. IOUT_OP 20A Op_point lout operating point

20. VIN_OP 30.0V Op_point Vin operating point

21. Vout p-p 4,78 mV Op_point Peak-to-peak output ripple voltage

22. CinPd 575.869 yw Power Input capacitor power dissipation

23. Cout Pd 389.725 yw Power Output capacitor power dissipation

24. ICPd 947.052 mW Power IC power dissipation

25. Total Pd 947.979 mW Power Total Power Dissipation

26. Vout Tolerance 4.24 % Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable

Design Inputs

# Name Value Description

1. lout 2.0 Maximum Output Current

2. VinMax 30.0 Maximum input voltage

3. VinMin 9.0 Minimum input voltage

4. Vout 5.0 Output Voltage

5. base_pn LMZ14202EXT Texas Instruments Base Part Number
6. source DC Input Source Type

7. ta 30.0 Ambient temperature

Design Assistance
1. LMZ14202EXT Product Folder : http://www.ti.com/product/LMZ14202EXT : contains the data sheet and other resources.

Texas Instruments' WEBENCH simulation tools attempt to recreate the performance of a substantially equivalent physical implementation

of the design. Simulations are created using Texas Instruments' published specifications as well as the published specifications of other

device manufacturers. While Texas Instruments does update this information periodically, this information may not be current at the time the
simulation is built. Texas Instruments does not warrant the accuracy or completeness of the specifications or any information contained therein.
Texas Instruments does not warrant that any designs or recommended parts will meet the specifications you entered, will be suitable for your
application or fit for any particular purpose, or will operate as shown in the simulation in a physical implementation. Texas Instruments does not
warrant that the designs are production worthy.

You should completely validate and test your design implementation to confirm the system functionality for your application prior to
production.

Use of Texas Instruments' WEBENCH simulation tools is subject to Texas Instruments' Site Terms and Conditions of Use. Prototype boards
based on WEBENCH created designs are provided AS IS without warranty of any kind for evaluation and testing purposes and are subject to
the terms of the Evaluation License Agreement.
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