DESCRIPTION

The EVBL2172-J-00A is an evaluation board
designed to demonstrate the MP2172 and the
MPQ2172. The evaluation board features an
integrated MPS power inductor.

The MP2172 is a low-voltage, high-frequency,
step-down  switch-mode  converter  with
integrated, internal power MOSFETs. It can
achieve up to 2A of highly efficient output current
(lout) across a wide 2.5V to 5.5V input voltage
(Vi) range, with constant-on-time (COT) control
for fast loop response.

The device is ideal for powering portable
equipment that runs on a single-cell Lithium-ion
(Li-ion) battery. Its output voltage (Vout) can be
regulated to as low as 0.6V.

High power efficiency across the entire load
range is achieved by scaling down the switching
frequency (fsw) at light loads. This reduces the
switching loss during COT control.

Full protection features include cycle-by-cycle
over-current protection (OCP), short-circuit
protection (SCP) with hiccup mode, and thermal
shutdown for reliable, fault-tolerant operation.

The MP2172 is available in a TSOT23-8
package.

ELECTRICAL SPECIFICATIONS

EVBL2172-J-00A

5.5V, 2A, 2.6MHz, Synchronous, Step-Down

Switch-Mode Converter
Evaluation Board

FEATURES

o Wide 2.5V to 5.5V Operating Input Voltage

(Vin) Range

Up to 2A Output Current (lout)

40pA Quiescent Current (lq)

80mQ and 45mQ Internal Power MOSFETs

2.6MHz Default Switching Frequency (fsw)

with 3.3V Input and 1.8V Output

o Enable (EN) and Power Good (PG) for
Power Sequencing

o Stable with Low ESR Ceramic Output
Capacitors

¢ Internal Soft Start (SS)

e Cycle by Cycle Over-Current Protection
(OCP)

¢ Shutdown Auto-Discharge

e Short-Circuit Protection (SCP) with Hiccup
Mode

o Thermal Shutdown

o Available in a TSOT23-8 Package

¢ Integrated MPS Power Inductor

APPLICATIONS

Automotive Infotainment Systems
Automotive Clusters

Automotive Telematics

Low-Voltage I/0 Power Systems
Handheld and Battery-Powered Systems

All MPS parts are lead-free, halogen-free, and adhere to the RoHS directive.

Parameter Symbol Value Units For MPS green status, please visit the MPS website under Quality
Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are

InpUt VOItage VlN 251055 \Y trademarks of Monolithic Power Systems, Inc. or its subsidiaries.

Output voltage Vour 1.2 \

Output current lout 2 A
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mPS EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

EVBL2172-J-00A EVALUATION BOARD

Monolithic Power Systerns

Efficiency vs. Load Current

MP2172 Demo Board vs. Power Loss
( Vin = 3.3V
100% 1 ILLRAL 1 L 060
90% 7_VOUT =1.2V y 0.54
e \/OUT = 1.8V | /4

80% 048
> 70% 042
% 60% / / 0.36 g
O 50% 0.30 5
‘___“J.JINSENSE ¥ UDIJTSENSE@‘ E 40% ::/ 0.24 ﬁ
" 30% / 0.18 3
UIN GND GND UOUT : 20% 4 012 &

[ o | L gd 10% % / 0.06

£ Max F” . ', 5 0% = OOO

For Custormer Use Only \ 1 10 100 1000
LxWxH (6.35cmx6.35cmx1.2cm) LOAD CURRENT (mA)
Board Number MPS IC Number
MP2172GJ,
EVBL2172-J-00A MPQ2172G.
EVBL2172-J-00A Rev. 1.2 MonolithicPower.com 2
12/4/2023 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2023 MPS. All Rights Reserved.



mP5 EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

QUICK START GUIDE

1.

Connect load terminals to:
a. Positive (+): VOUT
b. Negative (-): GND

2. Preset the power supply between 2.5V and 5.5V, then turn off the power supply. If longer cables
(>0.5m total) are being used between the source and the evaluation board, install a damping capacitor
at the input terminals.

3. Connect power supply terminals to:

a. Positive (+): VIN

b. Negative (-): GND

Turn on the power supply. The evaluation board should start up automatically.

To use the enable (EN) function, apply a digital input to the EN pin. Drive EN above 1.2V to turn the
converter on; drive EN below 0.4V to turn it off.

6. The output voltage (Vour) is set via an external resistor divider (R1 + R2). Choose R1 to be about
41.2kQ. Then R2 can be calculated with below Equation (1):

R1
R2=—— (1)
VOUT -1
0.6
Figure 1 shows the feedback circuit.
Vour
MPQ2172 R1
FB
R2
Figure 1: Feedback Circuit
Table 1 lists the recommended feedback resistor values for common output voltages.
Table 1: Recommended Resistor Values for Common Output Voltages
Vour (V) R1 (kQ) R2 (kQ)
1 41.2(1%) | 60.4 (1%)
1.2 41.2(1%) | 41.2 (1%)
1.8 41.2 (1%) | 20.5 (1%)
3.3 41.2(1%) | 9.09 (1%)
EVBL2172-J-00A Rev. 1.2 MonolithicPower.com 3
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V\N =2.7Vto 5.5V
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EVALUATION BOARD SCHEMATIC

Vour = 1.2VI2A
O

mPS EVBL2172-J-00A — 5.5V, 2A, 2.6MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER
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Figure 2: Evaluation Board Schematic
PACKAGE REFERENCE
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EVBL2172-J-00A Rev. 1.2
12/4/2023

MonolithicPower.com

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2023 MPS. All Rights Reserved.




mps EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

EVBL2172-J-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer Manufacturer PN
MPL-
1 L1 AL5030- |Inductor, 1uH, 12A, 7mQ SMD MPS MPL-AL5030-1R0
1RO
Conductive aluminum-
1 CIN1 330uF |polymer solid capacitor, SMD Panasonic 10SVP330M
10V, 330pF, 17mQ
C2A, C3 NS
Ceramic capacitor, 10V, :
2 C1, C1A 10uF 20%, X5R 1206 Taiyo Yuden | LMK212BJ106MG-T
1 c2 2ouF | Seramie capaciton 6.3V, | 4506 Murata  |GRM218R70J226KE76L
2 R1, R2 41.2kQ |Film resistor, 1% 0603 Yageo RCO0603FR-0741K2L
2 R3, R5 100kQ |Film resistor, 1% 0603 Yageo RCO0603FR-074100KL
1 R4 NS
Synchronous, step-down
1 U1 MP2172 converter, 5.5V, 2A TSOT23-8 MPS MP2172GJ
VIN, GND, 2mm golden pin, test )
4 VOUT, GND 2mm point DIP Custom
EN, GND, PG,
VINSENSE,
GND, 1mm golden pin, test )
9 VOUTSENSE, 1mm point DIP Custom
GND, SW,
GND
Note:

1) These pins are custom-made by MPS. For more information, contact an MPS FAE.
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mPS EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

EVB TEST RESULTS

Performance waveforms are tested on the evaluation board.
Vin = 3.3V, Vour = 1.2V, L = 14H, Cout = 22uF, Ta = +25°C, unless otherwise noted.
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mPS EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. Viy = 3.3V, Vour =1.2V, L =1pH, Cour
= 22uF, Ta = 25°C, unless otherwise noted.
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mps EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. Viy = 3.3V, Vour =1.2V, L =1pH, Cour
= 22uF, Ta = 25°C, unless otherwise noted.
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mP5 EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. Viy = 3.3V, Vour =1.2V, L =1pH, Cour
= 22uF, Ta = 25°C, unless otherwise noted.
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mPS EVBL2172-J-00A - 5.5V, 2A, 2.6 MHZ, SYNC STEP-DOWN, SWITCH-MODE CONVERTER

EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. Viy = 3.3V, Vour =1.2V, L =1pH, Cour
= 22uF, Ta = 25°C, unless otherwise noted.
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PCB LAYOUT

Figure 3: Top Silk and Top Layer Figure 4: Bottom Layer and Bottom Silk
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REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 10/16/2019 |Initial Release -
Updated the Quick Start Guide section 3
11 9/16/2021 Updated the EVBL21?2-J-00A Bill of Materials section 5
Grammar and formatting updates; updated headers and All

footers; updated figure titles; updated pagination
Updated the IC part number from “MP2171” to “MP2172” in

the Description section; updated the output current value from 1
1.2 12/4/2023 “1” to “2” in the Electrical Specifications section
Updated the IC part number from “MP2171” to “MP2172” in 5

the EVBL2172-J-00A Bill of Materials section

Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
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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