DESCRIPTION

The EVQ4323-D-00A is an evaluation board for
the MPQ4323, a configurable-frequency
(350kHz to 2.5MHz), synchronous, step-down
switching regulator with integrated internal high-
side MOSFETs (HS-FETs) and low-side
MOSFETSs (LS-FETSs).

The MPQ4323 provides 3A of highly efficient
output current (lout) with peak current mode
control. The wide 3.3V to 36V input voltage
(Vin) range and 42V load dump tolerance
accommodates a variety of step-down
applications in automotive input environments.
A 1pA shutdown mode quiescent current (lq)
allows the device to be used in battery-powered
applications.

High power conversion efficiency across a wide
load range is achieved by scaling down the
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switching frequency (fsw) under light-load
conditions to reduce the switching and gate
driving losses.

An open-drain power good (PG) signal
indicates that the output is within 94.5% to
105.5% of its nominal voltage.

Frequency foldback helps prevent inductor
current runaway during start-up. Thermal
shutdown provides reliable, fault-tolerant
operation.

A high duty cycle and low-dropout mode are
provided for automotive cold-crank conditions.

The EVQ4323-D-00A is fully assembled and
tested. The MPQ4323 is available in a QFN-12
(2mmx3mm) package with wettable flanks.

PERFORMANCE SUMMARY
Specifications are at Ta = 25°C, unless otherwise noted.
Parameters Conditions Value
Input voltage (Vi) range 3.3V to 36V
Output voltage (Vour) Vin = 6V to 36V, lout = OA to 3A Vour = 5V
Maximum output current (lout) Vin = 3.3V to 36V 3A
Typical efficiency Vin =12V, Vour = 5V, lout = 3A 90.8%
Peak efficiency Vin =8V, Vout =5V, lout = 1A 94.4%
Switching frequency (fsw) 2.2MHz
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EVALUATION BOARD
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QUICK START GUIDE

The EVQ4323-D-00A evaluation board is easy to set up and use to evaluate the performance of the
MPQ4323. For proper measurement equipment set-up, refer to Figure 2 on page 4 and follow the steps
below:

1.
2.

Preset the power supply (Vin) between 6V and 36V, then turn off the power supply.

Set load current between OA and 3A. Electronic loads represent a negative impedance to the
regulator, and setting a current too high triggers hiccup mode.

If longer cables are used between the source and the EVB (>0.5m total), place a damping capacitor
at the input terminals, especially when V|y = 24V.

Connect the power supply terminals to:
a. Positive (+): VEMI

b. Negative (-): GND

Connect the load terminals to:

a. Positive (+): VOUT

b. Negative (-): GND

6. After making the connections, turn on the power supply.

To use the enable function, apply a digital input to the EN pin. Drive EN above 1.02V to turn the
regulator on; drive EN below 0.85V to turn it off. If the enable function is not used, EN can be
connected directly to VIN.

Connect a resistor between the FREQ and GND pins to set the internal oscillator frequency.

The external resistor divider sets the output voltage (Vour) (see Figure 1).

MPQ4323

VOUT

Figure 1: Feedback Divider Network with Adjustable Output
R5 is selected to be 100kQ. R6 can then be calculated using Equation (1):

0.8V

Refer to the Application Information section in the MPQ4323 datasheet to calculate the inductance
and output capacitance for different Vour values.
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Figure 2: Measurement Equipment Set-Up
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EVALUATION BOARD SCHEMATIC
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Figure 3: Evaluation Board Schematic
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EVQ4323-D-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer Manufacturer PN
1| cINt 1nF g?gmic capacitor, 50V, | 543 Murata GRM216R71H102KAO01
1] cIN2 10nF g?gmic capacitor, 50V, | 543 Murata | GRM188R71H103KA01D
CIN3, Ceramic capacitor, 50V,

2 | GN> | amF |58 0805 Murata GRM21BR61H475KE51

1] CIN5 goyF  |Aluminum polymer SMD Panasonic EEHZC1H220P
capacitor, 50V

2 | C1A,C1B | 474F )C(:?rsam'c capacitor, 50V, | 450 Murata | GRM31CR71H475KA12L

3 |C1 Cég 0.1 400nF )C(J;zsmlc capacitor, 50V, | 543 Murata | GRM188R71H104KA93D

2 | C2A, C2B | 22uF )C(J;zsmlc capacitor, 25V, | 4549 Murata | GRM32ER71C226KEASL

1 c5 10pF ﬁg‘r;m'c capacitor, 50V, | o503 Wurth 885012006051

1 c4 1uF )C(J;zsmlc capacitor, 25V, | 503 Murata | GCM188R71E105KAB4D

1 FB1 3A | Magnetic bead 0805 Wurth 742792063

1 L1 TuH  |Inductor, 14.6mQ, 9.6A | SMD Coilcraft XEL4020-102MEB

1 L2 22uH |Inductor, 22.1mQ, 5.8A | SMD Coilcraft XEL4030-222MEB

4 FFT?’ Fé% 100kQ | Film resistor, 1% 0603 Yageo RCO603FR-07100KL

1 R6 19.1kQ | Film resistor, 1% 0603 Yageo RCO603FR-0719K1L

1 R3 15kQ | Film resistor, 1% 0603 Yageo RC0603FR-0715KL

1 R4 0Q | Film resistor, 5% 0603 Yageo RC0603JR-070RL
3A, low quiescent QFN-12

1 u1 MPQ4323 | current, synchronous (2mmx MPS MPQ4323GDE-AEC1
step-down converter 3mm)
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,

Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.

Case Thermal Rise
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.

Thermal Performance Thermal Performance
lout = 1.5A, no forced airflow, Tcase = 37.1°C lout = 3A, no forced airflow, Tcase = 54.5°C

Auto1 | 38.2 Auto1 | 55.7
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,

Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.

PG in Shutdown through VIN

PG in Shutdown through VIN

lout = 0A lout = 3A
““““ ‘- ——N |
CH3: Vi | PN " S —— + . N ‘l CH3: Vi | : : : ik : :
CH2: Vour 2 - i CH2: Vour 2 ———l—-—lﬁ 1 :
CH4: PG o| CH4: PG [o
L T
CH1: Vs -L‘ NRRERRNE o CHI: Vw ._
0oV 4 Jas goms__ Sy @ @i . e Sbts 700
PG in Start-Up through EN PG in Start-Up through EN
lout = 0A lout = 3A
< 4
CH3:EN @ CH3:EN |®o
CH2: Vour 2 CH2: Vour 3 i i . N . . . .
CH4: PG [|opsmmmmnd iy mospmmmamm CH4: PG IB‘ : : ‘ . . o .
CH1: Vsw CH1: Vsw |.*
@ oV By 2.00ms 250MS/s e/ n ms N
I T T+ 8w . b B
PG in Shutdown through EN PG in Shutdown through EN
lout = 0A lout = 3A
proveses
4 L
CH3: EN 2 CH3:EN |®
CH2: V. ) . : :
CH4: gUC; F : CH2: Vour |of - .- * ;
REREEEN CH4:PG |o
: CH1: Vsw in ' y | : ’
Per o & sy o Jaon e A RN s O
EVQ4323-D-00A Rev. 1.0 MonolithicPower.com 14

11/16/2021

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2021 MPS. All Rights Reserved.



mps EVQ4323-D-00A - 36V, 3A, LOW-lo, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, Vix = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.

SCP Steady State Load Transient
loutr = 0A lout = 1.5A to 3A, 1.6A/us
CH3: PG L
CH2: N O L B, TR
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CHa: I |of= ! [ f
‘ e S *
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;HHV/ :: o JFU‘O’“‘ ;&gmz il" ; [ 1004 & ][20011: iosr:l)ii{;x: U\A
Load Dump Load Dump
ViN= 12V to 42V, lout = 0A ViN =12V to 42V, lout = 3A
T [ — —
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ViNn =12V to 3.3V to 6V, lout = 0A ViN =12V to 3.3V to 6V, lout = 3A
g
CH2: Vour [2! ‘ \ —Jm"'""'—' CH2: Vour
CH3: Vin IB - —+ — CH3: Vin
CH4: IL B_—_W_—_-'-
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EVQ4323-D-00A Rev. 1.0 MonolithicPower.com 16
11/16/2021 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2021 MPS. All Rights Reserved.



mps EVQ4323-D-00A - 36V, 3A, LOW-lo, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vi = 12V, Vour = 5V,
Ta = 25°C, unless otherwise noted.

Vin Ramping Down and Up
Vin =6V to 0V, 0.5V/min, loutr = 0A

CH3: Vi

CH3: Vin
CH2: Vour

CH2: Vour B

CH4: IL

CH1: Vsw

CH4: IL

CH1: Vsw

—
2.50k8/s
SM points

e/
100V

Vin Ramping Down and Up
Vin =6V to 0V, 0.5V/min, lout = 3A

124

| &4

2,50k8/s
SM points

\ 28 Tan 2
120V 10:09:14
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Figure 3: Top Silk and Top Layer
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Figure 6: Bottom Layer and Bottom Silk
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