DESCRIPTION

The EVM81204-BC-00A is designed to
demonstrate the capabilities of the MPM81204,
a quad-output step-down module with dual 12A
and dual 5A outputs. It operates at a high
efficiency across a wide output current load
range. The operation frequency is configurable
to 600kHz, 800kHz, or 1000kHz with a single
resistor, allowing the frequency to remain
constant regardless of the input and output
voltages. Four open-drain power good signals
indicate whether the outputs are within their
normal range. Fully integrated protection
features include over-current protection (OCP),
over-voltage protection (OVP), and over-
temperature protection (OTP).

The MPM81204 requires a minimal number of
readily available, standard external components
and is available in a BGA
(9.5mmx16mmx4.98mm) package.

ELECTRICAL SPECIFICATIONS

Parameter Symbol Value | Units
Input voltage ViN 6.5t0 16 \Y,
Output voltage | Vouto - Vouts 1'58’13'23’ V
%’;&;t current louTo - louTs 15?’12’ A

EVM81204-BC-00A

Dual 12A and Dual 5A Output
Step-Down Module Evalution Board

FEATURES

o Wide 4V to 16V Input Voltage Range for the
MPM81204

e CHO, CH3: Dual, 12A, 0.6V to 3.3V DC
Output

e CH1, CH2: Dual, 5A, 0.6V to 5.5V DC
Output

o Adaptive COT for Ultra-Fast Transient
Response

e Forced Continuous Conduction Mode
(FCCM)

e Output Voltage Tracking

e Programmable Soft-Start Time

e Selectable Switching Frequency: 600kHz,
800kHz, or 1000kHz

¢ Non-Latch OCP, OVP, UVLO, and Thermal
Shutdown

e Available in a BGA
(9.5mmx16mmx4.98mm) Package

APPLICATIONS

Telecom and Networking Systems
o Servers
o Base Stations

All MPS parts are lead-free, halogen-free, and adhere to the RoHS
directive. For MPS green status, visit the MPS website under Quality
Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are
registered trademarks of Monolithic Power Systems, Inc. or its subsidiaries.
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mps EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

QUICK START GUIDE
1. Preset the power supply to 6.5V < Viy < 16V, then turn off the power supply.

2. Connect the power supply terminals to:
a. Positive (+): VIN
b. Negative (-):GND
3. Connect the load terminals to:
a. Positive (+): VOUTO, VOUT1, VOUTZ2, VOUT3
b. Negative (-): GND
4. After making the connections, turn on the power supply.

EVM81204-BC-00A Rev. 1.0 MonolithicPower.com 2
3/12/2021 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2021 MPS. All Rights Reserved.



mes

EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

EVALUATION BOARD SCHEMATIC
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Figure 1: Evaluation Board Schematic
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mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

EVM81204-BC-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer | Manufacturer PN
C1,C2, C4, Ce6, C11, Ceramic capacitor, 25V, C2012X5R1E226
8 | " c25,c26, Co8 22uF | x5R 0805 TOK MTO00E
0 | C12,C13,C14,C15 NS
2 C44, C52 47nF | Sramic capacitor, SOV, | g3 Wurth 885012206093
2 C50, C51 fonF | Feramic capacitor, SOV, - o603 Wurth 885012206089
C3, C5, C7,C8, C9,
C31, C32, C33, C34, Ceramic capacitor, 10V, GRM21BR61A476
16 | c37.c38, c3g. ca0, | 4MF IxsR 0805 Murata ME15L
C45, C46, C47
2 C10, C48 200uF | J3aIn capacitor, SMD | Panasonic | EEFCX0J221R
330uF, 25V, +20% ESR, Nippon EMZJ250ADA331
1 c17 330uF | soma SMD | Ghemi-Con MHAOG
Ceramic capacitor, 50V, GRM1555C1H220
2 C35, C42 22pF COG 0402 Murata JAO1D
Ceramic capacitor, 50V, CGA2B2C0G1H33
2 C24, C53 330pF COG 0402 TDK 1JTOYOF
. . RC0603FR-
4 R6, R7, R8, R9 330kQ | Film resistor, 1% 0603 Yageo 07330KL
4 | R13,R14,R15,R17 | 10kQ |Film resistor, 1% 0603 Yageo RCO6O03FR-
0710KL
. . RC0603FR-
1 R20 60.4kQ |Film resistor, 1% 0603 Yageo 0760KAL
. . RC0603FR-
1 R12 13kQ | Film resistor, 1% 0603 Yageo 0713KL
. . RC0603FR-
1 R16 8.2kQ [Film resistor, 1% 0603 Yageo 078K2L
. . RC0603FR-
1 R5 30.1kQ | Film resistor, 1% 0603 Yageo 0730KAL
2 R18, R21 0Q Film resistor, 1% 0603 Yageo RC0603FR-070RL
4 | JP1,JP2, JP3, JP4 Switch | SPDT switch DIP Waurth 450301014042
0 R19 NS
4 Vogrl-é’ \(/5?\1%1-2’ ¢2.0 | 92.0 copper pin DIP Custom
TRK/REF0-3, GND,
PGO0-3, EN0-3, GND, .
20 VCCO, VCC1, VCC3, ¢1.0 ¢1.0 copper pin DIP Custom
SW
VOUTO, VOUTS, 7.87mmx
6 | GND, GND, GND, |7.87mmx |Screw terminal DIP Keystone KEYST%’;EJG%
VIN 11.18mm
MPM 4V to 16V, dual 12A and
1 U1 81204 dual 5A output power BGA MPS MPM81204GBC
module
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mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS

Vin = 12V, Vouro = 1.8V, Vour1 = 3.3V, Vourz = 5V, Vours = 1.2V, fswo = fswsz = 600kHz,
fsw1 = fsw2 = 1MHz, CCM, Ta = 25°C, unless otherwise noted.
Efficiency vs. Load Current Efficiency vs. Load Current
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mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 12V, Vouro = 1.8V, Vour1 = 3.3V, Vourz = 5V, Vours = 1.2V, fswo = fswsz = 600kHz,
fsw1 = fsw2 = 1MHz, CCM, Ta = 25°C, unless otherwise noted.

Line Regulation Load Regulation
fSWO= fSW3= 600kHz, fSW1 = fSW2= 1MHz, full V|N = 12V, fSW = fsw3 = GOOkHZ, fsw1 = fsw2
load =1MHz
0-5 1
0.8
g 03 < 06
= ~ 04
z
= - ——— = -
< = 0 .
|
5 01 i S 02 b :
o VOUT0=1.8V =) !
w VOUT1=3.3V 8 -04 VOuTo=18v
x 03 VOUT2=5V | ¢ -06 VOUT1=3.3V
VOUT3=1.2V 0.8 VOUT2=5V ]
.05 | '1 VOUT3=1.2v
4 8 12 16 )
INPUT VOLTAGE (V) o 2 4 6 &8 10 12
LOAD CURRENT (A)
Thermal Derating
Case Temperature Rise vs. Vin = 12V, fswo = fsws = 600kHZ, fowi = fswe =
G Percentage of Full Load Current 1MHz, Vouro = Vours = 1.8V, Vout1 = Vout2 =
3 3.3V
5 v T
4 70 / 2 <100
w / v
5 60 7 € 80 oSl
2 50 / 30
é / (&) <
40 ok 60 8
T} <=
L 3 7 S8 4
w L] 49 0
W i
w 10— Quad Output Operation s— 20 OLFM
S 0 0 200 LFM
0 20 40 60 80 100
PERCENTAGE OF FULL LOAD 30 40 50 60 70 80 90 100
CURRENT (%) AMBIENT TEMPERATURE (°C)
Thermal Derating
Vin= 12V, fgwo = fsws = 600kHzZ, fgyy 1 = fowo
= 1MHz, Voyro= Vours = 1V, Vourt = Vourz
=1.5V
120
c o WL
w < ‘
% w
28 80 SN
o<
okt 60 |
g w
a g 40
28
s 20 OLFM
200 LFM
0
30 40 50 60 70 80 90 100
AMBIENT TEMPERATURE (°C)
EVM81204-BC-00A Rev. 1.0 MonolithicPower.com 6
3/12/2021 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2021 MPS. All Rights Reserved.



mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS

12A channel, Viy = 12V, Vour = 1.8V, fsw = 600kHz, Cour = 3 x 47uF ceramic capacitor + 220uF
tantalum capacitor, Ta = 25°C, unless otherwise noted.
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mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

12A channel, Viy = 12V, Vour = 1.8V, fsw = 600kHz, Cour = 3 x 47uF ceramic capacitor + 220uF
tantalum capacitor , Ta = 25°C, unless otherwise noted.
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mps EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

12A channel, Viy = 12V, Vour = 1.8V, fsw = 600kHz, Cour = 3 x 47uF ceramic capacitor + 220uF
tantalum capacitor, Ta = 25°C, unless otherwise noted.
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mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

5A channel, Viy = 12V, Vour = 3.3V, fsw = 1MHz, Cour = 5 x 47uF ceramic capacitor, Ta = 25°C,
unless otherwise noted.
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mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

5A channel, Viy = 12V, Vour = 3.3V, fsw = 1MHz, Cour = 5 x 47uF ceramic capacitor, Ta = 25°C,
unless otherwise noted.
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mP EVM81204-BC-00A — DUAL 12A AND DUAL 5A OUTPUTS EVALUATION BOARD

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

5A channel, Viy = 12V, Vour = 3.3V, fsw = 1MHz, Cour = 5 x 47uF ceramic capacitor, Ta = 25°C,
unless otherwise noted.
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