EV2459-J-00A

0.5A, 480kHz, 55V Step-Down Converter

Evaluation Board

The Future of Analog IC Technology -

DESCRIPTION

The EV2459-J-00A is an evaluation board for
the MP2459, a fixed 480kHz frequency step-
down switching regulator with an integrated
high-side high voltage power MOSFET.

The board can provide the load current up to
0.6A. High power conversion efficiency over a
wide load range is achieved by scaling down
the switching frequency at light load condition.
The 5V to 55V input range accommodates a
variety of step-down applications.

The board provides compact arrangement of
components. By switching at 480kHz, smaller
value inductor and input/output capacitor can
be used to lower down cost and save board
space.

ELECTRICAL SPECIFICATIONS

Parameter Symbol Value | Units
Input Voltage ViN 7-50 \%
Output Voltage Vour 5 \%
Output Current lout 0-0.5 A

FEATURES

e Compact Arrangement of Components
e Wide Operating Input Range

e 0.5A Output Current

e Up to 90% Efficiency

APPLICATIONS

Smart Power Meter

High Voltage Power Conversion
Automotive Systems

Industrial Power Systems
Distributed Power Systems
Battery Powered Systems

All MPS parts are lead-free, halogen free, and adhere to the RoHS
directive. For MPS green status, please visit MPS website under Quality
Assurance.

“MPS” and “The Future of Analog IC Technology” are Registered
Trademarks of Monolithic Power Systems, Inc.
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I'I'IFE EV2459-J-00A — 0.5A, 480kHz, 55V STEP-DOWN CONVERTER

EVALUATION BOARD SCHEMATIC
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EV2459-J-00A BILL OF MATERIALS
Qty | Reference Value Description Package | Manufacturer | Manufacturer P/N
Ceramic Cap., 50V,
2 C1,C2 2.2uF 10%, X7R 1206 muRata GRM31CR71H225KA88L
Ceramic Cap., 50V,
1 C3 0.1uF 10%, X7R 0603 muRata GCJ188R71H104KA12D
Ceramic Cap., 6.3V,
2 C4, C5 4.7uF 10%, X5R 0603 muRata GRM188R60J475KE19D
Ceramic Cap., 25V,
1 C6 NS 10%, X7R 0603 muRata
Schottky Rect., .
1 D1 DFLS160 60V, 1A SMA Diodes Inc DFLS160
1 D2, NS
_ SMD
1 L2 15uH Inductor, 1dc=0.7A TDK VLCF4020T-150MR68
4x4mm
1 L1 10uH | Inductor, 1dc=0.7A SMD TDK VLCF4020T-100MR85
4x4mm
1 FB1 Magnetic Bead; 3A 0805 Wurth 74279206
1 R1 23.7kQ | Film Res., 1% 0603 Yageo RCO0603FR-0723K7KL
1 R2 124kQ | Film Res., 1% 0603 Yageo RCO0603FR-07124KL
1 R3 NS Film Res., 5% 0603 Yageo RC0603JR-070RL
1 R6 0 Film Res., 5% 0603 Yageo RC0603JR-070RL
1 R4 26.1kQ | Film Res., 1% 0603 Yageo RCO0603FR-0726K1KL
1 R5 100kQ | Film Res., 1% 0603 Yageo RCO0603FR-07100KL
1 Ul MP2459 | Buck DC-DC TSOP6 MPS MP2459 RO
VIN,GND,V . .
4 OUT.GND Power Test Point 2.3mm HZ China market
1 | EN,GND gﬁr‘]‘:"‘mm Test 3x2.54mm Sullins PCCO3SAAN
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EVB TEST RESULTS

Performance waveforms are tested on the evaluation board.
Vin=12V, Vour=5V, L2=15|.IH, lout=0.5A, Ta=25°C, unless otherwise noted.
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mps EV2459-J-00A — 0.5A, 480kHz, 55V STEP-DOWN CONVERTER

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vin=12V, Vour=5V, L2=15|.IH, lout=0.5A, Ta=25°C, unless otherwise noted.

Steady State Steady State Load Transient
V|N=24V IOUT=0'2A To 0.7A

20V/:|/'IN Vin : : s VIN o

o 10Vidiv. B : o wv\/,d“" e

: ; S tovidiv. Of =

Vsw : Lo : Vsw SRR ANE AR V, L
20V/div. e et 10V/div. e s D oomVidN, p——

V, X i . . VOUT .
svian, | : oL o] svidi. B
Iy 14 : T B 1A/d'IL - TP P P R T M SR .
, . [ : e B : o L by e
1A/div. ; - .| 500mAVdiV. ¢

4us/div. 4us/div. 200ps/div.

Power Ramp Up Power Ramp Down Short Output
ViN=50V V|N=50V loyT=0.65A

- _..____.____ﬁ\ S . .....
. V_le LT R V.lNE
50V/div. o : N 10V/div.

o4

Vin
50V/div. [T

Vew ; : Sl Vsw

TN V.
50V/div. AR A AR A 50V/div. ARRE LA S A A 10Vl§i\\ll\.l

Vout @....._J TR S VOUT@. Sl o L__._......_ Vour g} - 0 1 e

SV/div. ~ : ; ; . 5V/div. B ; R 5V/div.

IOUT . . . . IOUT . . . . " |
500mA/div. BF ST i 500mAIdiv.BI TR I 1A/di\;:-

10ms/div. 40ms/div. 200ps/div.

Enable On Enable Off Short Output Recovery
|0UT=0.65A

a4

VENH\—'J'...Z ........ o VENH\- L . ] 10V/divi}

5vidiv. T : : : 5V/div.

Vew

T S B v TN ST !
10V/div, Bttt ! 10y, T o 10Vidiv.

Vourl ./ - v o » Vour|
fa, ; : S SVidiv2 [T -

ST } e TOeIe R svit " . o
e o : : : s UIE: SRR i s I R SN
1A/div. : : : : 1A/div. S : Co 1AldivLE>""" AV . ..t R

1ms/div. 100ps/div. 200ps/div.

EV2459-J-00A Rev. 1.2 www. MonolithicPower.com
1/2/2018 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2018 MPS. All Rights Reserved.
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EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board.
Vin=12V, Vour=5V, L2=15|.IH, lout=0.5A, Ta=25°C, unless otherwise noted.
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PRINTED CIRCUIT BOARD LAYOUT
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Figure 1—Top Silk Layer Figure 2—Bottom Layer
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I'I'IFE EV2459-J-00A — 0.5A, 480kHz, 55V STEP-DOWN CONVERTER

QUICK START GUIDE

1.

Connect the positive terminal of the load to VOUT pin, and the negative terminal of the load to
GND pins.

Preset the power supply output to 7-50V and turn off the power supply.

Connect the positive terminal of the power supply output to the VIN pin and the negative
terminal of the power supply output to the GND pin.

Turn on the power supply. The board will automatically start up.

To adjust the output voltage, change the values of R1 and R2. Generally, Choose R2 around

124KkQ for optimal transient response. For Ve=0.812V, R2=124kQ, R1 can be determined by:
R2

Nour 4

0.812v

Please follow the application information on the MP2459 datasheet to recalculate/select

compensation values, the inductor value and the output capacitor value if the output voltage
needs to be reprogrammed.

R1=

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee that third
party Intellectual Property rights are not infringed upon when integrating MPS products into any application. MPS will not
assume any legal responsibility for any said applications.
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