DESCRIPTION

The EVM3690-50A-BF-00A evaluation board is
designed to demonstrate the capabilities of the
MPM3690-50A, a fully integrated, high-
efficiency, synchronous, dual 25A output
current (lout), step-down power module.

The MPM3690-50A adopts internally
compensated constant-on-time (COT) control to
provide fast transient response and ease loop
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stabilization. The operating frequency can be
set between 400kHz and 1MHz by connecting a
resistor between fser and AGND. Refer to the
MPM3690-50A datasheet for more detailed
information.

It is recommended to read the datasheet for the
MPM3690-50A prior to making any changes to
the EVM3690-50A-BF-00A.

PERFORMANCE SUMMARY

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

Parameters Conditions Value
Input voltage range (Vin) 3.2V to 16V @
Output voltage (Vour) Vin = 3.2V to 16V, lout = OA to 25A 1.2V
Maximum output current (lour) Vin = 3.2V to 16V, Vour = 1.2V 25A

Full load efficiency ® Vin =12V, Vour = 1.2V, lout = 25A, fsw = 500kHz 87.7452%
Peak efficiency @ ViNn = 12V, Vout = 1.2V, lout = 11A, fsw = 500kHz 91.1%
Default switching frequency 500kHz

Notes:

1)  Fordifferent V\y and Voyr specifications with different output capacitors, the application circuit parameters may require changes.

2)  IfVin<4V, an external 3.3V V¢ is required.
3)  Only one channel is working; the other channel is off.
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EVALUATION BOARD

(LxWxH) 10cmx10cmx1.5cm

Board Number MPS IC Number
EVM3690-50A-BF-00A MPM3690GBF-50A
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QUICK START GUIDE

The EVM3690-50A-BF-00A evaluation board is easy to set up and use to evaluate the performance of
the MPM3690-50A. See Figure 1 on page 4 for the proper measurement equipment set-up, and follow
the procedure below:

1.
2.

Preset the power supply (Vin) between 4V and 16V, then turn off the power supply. ¢
Connect the power supply terminals to:

a. Positive (+): VIN

b. Negative (-): GND

Connect the load terminals (no initial load) to:

a. Positive (+): VOUT

b. Negative (-): GND

4. After making the connections, turn on the power supply on. The board should automatically start up.

7.

Check for the proper output voltage (Vout) between the VOSENSE and VOGNDSEN terminals.

Once the proper Vour is established, adjust the load within the operating range and measure the
efficiency, output ripple voltage, and other parameters. ©

After completing all tests, adjust the load to 0A, then turn off the input power supply.

Notes:

4)
5)

Ensure that V\y does not exceed 16V.
When measuring the output or input voltage ripple, do not use the long ground lead on the oscilloscope probe.
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Figure 1: Proper Measurement Equipment Set-Up
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EVALUATION BOARD SCHEMATIC

vINSENSE[ |—— VOUT1SENSE
1
N EH VIN Vour VOuT1
T T k|
4
c19], c20l, c2| c3| c4| cs| ce| cs| co| ciof c1 | C17 ] |¢18 >§21;2022§’:|
e C2Ue Ol O L WL ML ML ML ML M L+ <
GOl % 100uH 100uF| 22uF| 22uF| 22uF 22uF| 22uF | 22uF | 22uF| 22uF | 1F] aTuf| NS NS | 3304F
&l GND = ;
GND vCceC
GND |— % GND
C34 | R11 R7 R2, R12 <R13 _|
vee I—, NS T NS S106 S 10k 10kQ S10kQ GND
9 b -
roi[ ] PG1 e | pgy R6 oo VOUT2SENSE
oo ] l Peieiee2  MPM3690-50A ©1 —1J
SWITCH1 _ ENt £ | ENt = Vourz vouT2
5
swwcm_L l L £ EN2 vouT2 C24] C25] C26 | c27 | c28 | c29 [ c30 | |cat [g52] 23
= = = PMODE _ss | PMODE r T T T.T - =~ T
v} MODE = | mopE 47uF |47F | NS | 47uF|  |NS NS | 3sour
RAMP1 s | pampr GND = a’:l
en2[} RAMP2 g | o -
FREQ1 cs GND
FRE(
Mode Selection Jumper R14 0Q _|
TP1 W = GND
3 VCC R16 GND
3 PMODE 48kQ
L GND
TP2 =
3 VGG
¢ MODE
L GN\D R
GND
Dynamic Load Circuit (Optional) Trans_IO1 Trans_l02
Q1 R20 -‘_d)j_ @ R24 1=
Voun ) 20mQ L Vourz
c38 G,
cso Jca0 [cat [caz | i s GNP caa | cas| ca6 | car
47uFT47uF|—47uF 47uF ;l)ffn 47F | aryF] arpf] 47uF]
= \ =
GND d
- R23
Trans CTRLT ()4 10k2 GND =
?ND GND =G6ND
G Trans_CTRI2

Figure 2: Evaluation Board Schematic
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EVM3690-50A-BF-00A BILL OF MATERIALS

Qty Ref Value Description Package | Manufacturer | Manufacturer PN
Surface-mount polymer
2 C19, C20 100uF aluminum capacitor, SMD Panasonic 25SVPF100M
25V
C11, C14,
C15, C17, Ceramic capacitor, GRM21BR60J476
8 | coa.cor, | 4TMF g3y 0805 Murata ME15L
C28, C30
C2, C3, C4,
8 C5, C6, C8, 22uF Ceramic capacitor, 25V 0805 Murata GRM21BR61E226
ME44L
C9, C10
2 C1,C7 1uF Ceramic capacitor, 25V 0805 Murata GRM?E;;S E105
2 | ©36,C37 | 100nF | Ceramic capacitor, 50V | 0603 Murata ORI BORT =104
2 C35, C23 33nF Ceramic capacitor, 50V 0603 Wurth 885012206092
R4, R5, :
4 R10, R14 0Q Resistor, 1% 0603 Yageo RCO0603FR-070RL
. RC0603FR-
o,
2 R16, R17 48kQ Resistor, 1% 0603 Yageo 0748KL
R2, R7, . RC0603FR-
4 R12 R13 10kQ Resistor, 1% 0603 Yageo 0710KL
. RCO0603FR-
2 R3, R9 60.4kQ Resistor, 1% 0603 Yageo 0760KAL
SWITCH]1, . . 10mmx
2 SWITCH2 500mA Switch slide SPDT, 5V 2 5mm Wurth 450301014042
Tantalum capacitor, .
2 C22,C33 220uF 6.3V, 15mQ SMD Panasonic EEFCX0J221R
BGA
1 U1 MPM3690 | 16V, dual 25A, step- (16mmx MPS MPM3690-50AGLE
-50A down power module 16mmx
5.18mm)
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board. Vin = 12V,
Vout1 = Vourz = 1.2V, fswi = fswz = 500kHZ, Ta= 25°C, unless otherwise noted.

Thermal Performance
lout1 = lout2 = 25A, no forced airflow, Ta = 28°C,

Efficiency vs. Load Current (© Tease = 104°C
Vin= 12V, with external 3.3V VCC
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Note:

6)  Only one channel is working; the other channel is off.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vin = 12V,
VOUT1 = Vou'rz = 1.2V, fsw1 = fswz = 500kHZ, TA = 25°C, unless otherwise noted.
Steady State Load Transient Ripple
loutt = lout2 = 25A lout1 = 0A to 12.5A, slew rate = 10A/us
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PCB LAYOUT
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Figure 3: Top Silk

Figure 5: Mid-Layer 1 Figure 6: Mid-Layer 2
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PCB LAYOUT (continued)
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Figure 7: Bottom Layer Figure 8: Bottom Silk
EVM3690-50A-BF-00A Rev. 1.0 MonolithicPower.com 10
10/27/2021 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2021 MPS. All Rights Reserved.



mP EVM3690-50A-BF-00A - 16V, DUAL 25A, STEP-DOWN MODULE EVAL BOARD

REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 10/27/2021 Initial Release -

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
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