DESCRIPTION

The EVQ2176-RA-6003-00A is an evaluation
board designed to demonstrate the capabilities
of the MPQ2176-6003-AEC1, a monolithic,
step-down switch-mode converter with built-in
internal power MOSFETSs.

The MPQ2176-6003 achieves up to 6A of
output current (lout) across a 2.4V to 5.5V input
voltage (Vin) range, with excellent load and line
regulation. The output voltage (Vour) can be
regulated to as low as 0.4V.

The constant-on-time (COT) control scheme
provides fast transient response and eases loop
stabilization. By using Vv feed-forward, the
MPQ2176-6003 maintains a nearly constant
switching frequency (fsw) across the entire input
and load ranges. Forced continuous conduction
mode (FCCM) offers a stable frequency and a
lower Vour ripple.

EVQ2176-RA-6003-00A

6A, 5.5V, 2.2MHz,

Synchronous Step-Down Converter
Evaluation Board, AEC-Q100 Qualified

An open-drain power good (PG) signal
indicates the nominal voltage after the soft-start
time (tss) elapses. If the feedback voltage (Ves)
is within 96% to 105% of Vrer, PG is pulled high
by the external voltage source. If Vrs exceeds
112% or drops below 90% of the reference
voltage (Vrer), the PG voltage (Vpg) is pulled to
GND to indicate an output failure.

Fault protections include cycle-by-cycle current
limiting, input and output over-voltage
protection (OVP), and thermal shutdown.

The EVQ2176-RA-6003-00A is a fully
assembled and tested evaluation board. The
MPQ2176-6003 is available in a small QFN-7
(1.5x2.5mm) package with wettable flanks, and
is AEC-Q100 qualified.

PERFORMANCE SUMMARY

Specifications are at Ta = 25°C, unless otherwise noted.

Parameters Conditions Value

Input voltage (Vin) range 2.4V to 5.5V

Output voltage (Vour) Vin = 2.4V to 5.5V, lout = 0A to 6A 1.2V

Maximum output current (lout) Vin = 2.4V to 5.5V 6A

Typical efficiency Vin = 5V, Vour = 1.2V, lout = 6A 86.6%

Peak efficiency Vin = 3.3V, Vour = 1.2V, lout = 1A 92.5%

Switching frequency (fsw) 2.2MHz
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QUICK START GUIDE

The EVQ2176-RA-6003-00A evaluation board is easy to set up and use to evaluate the MPQ2176-
6003’s performance. 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 2.4V and 5.5V, then turn off the power supply.

Set the load current to be between OA and 6A. Electronic loads represent a negative impedance to
the regulator, and setting the current too high may trigger cycle-by-cycle over-current protection
(OCP).

If longer cables (>0.5m total) are used between the source and the evaluation board, place a
damping capacitor at the input terminals.

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 (EN) function, apply a digital input to the EN pin. Pull EN above 0.82V to turn the
regulator on; pull EN below 0.72V to turn it off. If the enable function is not used, EN can be
connected directly to VIN.

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

MPQ2176-
6003

Vout

Figure 1: Feedback Divider Network with Adjustable Output
R5 should be between 10kQ and 100kQ. Then R6 can be calculated with Equation (1):

R5
V,

Your 4

0.4

R6 = (1)

Refer to the Application Information section in the MPQ2176 datasheet to calculate the inductance
(L) and output capacitance (Cour) 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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EVQ2176-RA-6003-00A BILL OF MATERIALS

Qty Ref Value Description Package | Manufacturer Manufacturer PN
3 | CIN1,C4,C7 1nF | Ceramic capacitor, 0603 Murata | GRM1885C1H102JA01D
50V, COG
3 | CIN2,C5,C6 | 1onF | Ceramic capacitor, 0603 Murata | GRM188R71H103KA01D
50V, X7R
CIN3, CIN4, Ceramic capacitor,
4| EiNg. CINg 220F |0 TR 0603 Murata | GRM188R61H225KE11D
1 FB1 12A Magnetic Bead_12A 1206 Murata BLM31SN500SZ1L
1 CIN? 4TuF 'fgiftr'ca' capacitor; SMD Jianghai VZ2-16V47
2 | C1A cCIC 100nF | Seramic capacitor, 0603 Murata | GRM188R71C104KA01D
16V, X7TR
2 | C1B,CI1D 2ouF | Ceramic capaitor, 0805 Murata | GRM219R61C226ME15L
16V, X5R
3 |C2A,C2B,C2C| 22pF fg\;a”)zg’;apac'tm’ 0805 Murata | GRM21BZ71A226ME15L
1 c2D NS
Ceramic capacitor,
1 c3 220F |50\ CoG 0603 Murata | GRM1885C1H220JA01D
1 R4 0Q Film resistor, 1% 0603 Yageo RC0603FR-070RL
4 |R1,R2,R3,R5| 100kQ |Film resistor, 1% 0603 Yageo RCO0603FR-07100KL
1 R6 49.9kQ | Film resistor, 1% 0603 Yageo RCO603FR-0749K9L
1 L2 1pH  |Inductor, 8.2mQ, 8.8A | SMD Coilcraft XGL4020-102MEB/C
1 L3 470nH Q”Sdzg\tor’ 4.2mQ, SMD Coilcraft XGL4020-471MEB
VEMI, GND, . 0
4 VOUT, GND 2mm Golden pin DIP Custom
3 | EN, PG, GND 1mm Golden pin DIP Custom ™
1 U1 MPQ2176- | 6A, 5.5V, step-down (?gn":'rzx \PS MPQ2176GRAE-6003-
AECA1 converter, AEC-Q100 ’ AECA1
2.5mm)
Note:
1) MPS custom-produces these pins. Contact an MPS FAE for more information.
EVQ2176-RA-6003-00A Rev. 1.0 MonolithicPower.com 6

8/6/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2025 MPS. All Rights Reserved.



mps EVQ2176-RA-6003-00A — 6A, 5.5V, STEP-DOWN CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board. VIN = 5V, Vour = 1.2V,
Ta = 25°C, unless otherwise noted.

Efficiency vs. Load Current
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on
Ta = 25°C, unless otherwise noted.

the evaluation board. VIN = 5V, Vour = 1.2V,

CASE TEMPERATURE RISE (°C)

Load Regulation
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L = 470nH, DCR = 4.2mQ
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Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour = 1.2V,
Ta = 25°C, unless otherwise noted.

Thermal Performance Thermal Performance
lout = 3A, no forced airflow, Tcase = 38.3°C lout = 6A, no forced airflow, Tcase = 60.0°C

Auto1 39.2 Auto1 61.1

MIN=32.5
MAX=60.0
AVG=40.6
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. V\y = 5.5V, Vout = 1.2V,

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

Performance curves and waveforms are tested on the evaluation board. V\y = 5.5V, Vout = 1.2V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour = 1.2V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour = 1.2V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour = 1.2V,
Ta = 25°C, unless otherwise noted.
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mps EVQ2176-RA-6003-00A — 6A, 5.5V, STEP-DOWN CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour = 1.2V,
Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour = 1.2V,

Ta = 25°C, unless otherwise noted.
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PCB LAYOUT @

Figure 4: Top Silk and Top Layer Figure 5: Mid-Layer 1

Figure 6: Mid-Layer 2 Figure 7: Bottom Layer and Bottom Silk

Note:
2) The copper thickness is 20z.
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