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EVM3695-25-RF-02A

16V, 20A, Scalable
DC/DC Power Module with PMBus
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FEATURES

¢ Wide Input Voltage Range from 3V
- 3V-16V Input Voltage with External Vcc
- 4V-16V Input Voltage with Internal Vcc

e 0.5V to 6V Output Voltage Range

e 20A Continuous Output Current, Peak 25A,
Parallel Up to 150A Peak

e Auto-Interleaving for Multi-Phase Operation

e Auto-Compensation with Adaptive MCOT
for Ultra-Fast Transient Response

¢ 0.5% Reference Voltage Over 0°C to +70°C
Junction Temperature Range

e True Remote Sense of Output Voltage

¢ PMBus 1.3 Compliant

e Programmable via PMBus
o Current Limit
o Selection of Pulse-Skip Mode or

Continuous Conduction Mode (CCM)

o Soft-Start Time
o Switching Frequency
o Fault Limits

¢ Available in a QFN-59 (10mmx12mmx4mm)
Package

APPLICATIONS

e Telecom and Networking Systems
¢ Industrial Equipment
e Servers and Computing

All MPS parts are lead-free, halogen free, and adhere to the RoHS directive. For
MPS green status, please visit MPS website under Quality Assurance. “MPS”
and “The Future of Analog IC Technology’ are Registered Trademarks of
Monolithic Power Systems, Inc.
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EVM3695-25-RF-02A SCHEMATIC
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I'I'IFE EVM3695-25-RF-02A 16V, 20A, SCALABLE DC/DC POWER MODULE WITH PMBUS

EVM3695-25-RF-02A BOM

Qty | RefDes Value Description Package | Manufacturer | Manufactuer_P/N
Ceramic Cap.,
2 C3,C4 22uF 25V X7R 1210 Murata GRM32ER71E226KE15L
Ceramic Cap.,
2 Cc7,C27 1uF 25V X5R 0402 Murata GRM155R61E105KA12D
Ceramic Cap.,
2 c28,C14 1uF 25V X7R 0603 Murata GRM188R71E105KA12D
Ceramic Cap.,
2 C13,C15 4. 7uF 25V . X5R 0603 Murata GRM188R61E475KE11D
Ceramic Cap.,
1 C18 100nF 25V X7R 0603 Murata GRM188R71E104KA01D
Ceramic Cap.,
1 (0°] 33nF 25V X7R 0603 Murata GRM188R71E333KA01D
€5.C6. Ceramic Ca
6 C19.C20. 47uF P 1206 Murata GRM31CR60J476ME19L
6.3V, X5R
C21.C22
2 | c2.c26 220pF ga;{}a'“m cap., D2 Panasonic | EEFCX0J221R
1 Ci 100uF 100pF/35V SMD NIPPON EMZJ350ADA101MF80G
H M CHEMI-CON
R1.R6 . o
5 | R14.RT7. 10k Film Res, 1%, 0603 YAGEO RCO603FR-0710KL
R13 0603,10K
Film Res,1%,
1 R10 4K99 0603,4K99 0603 YAGEO RCO0603FR-074K99L
R2.R5. Film Res,1%,
3 R15 OR 0603.0R 0603 YAGEO RC0603FR-070RL
Film Res,1%,
1 R3 2k 0603,2K 0603 YAGEO RCO0603FR-072KL
Film Res,1%,
1 R4 1k 0603,1K 0603 YAGEO RCO0603FR-071KL
4 VIN,GND N/A N/A N/A Keystone KEYSTONE7697-75
6 ALT ¢1.0 ¢1.0 copper pin DIP N/A ¢1.0 copper pin
1 | Vo Ripple N/A 4pin DIP N/A SMA S 4 Ji
Tact Switch,
1 CN6 SWITCH push type,white SMD WE 450301014042
actuator
1 b1 10pin X HE . 4
B
1 U1 MPM3695-25 anOOAdule POWET | oFEN MPS MPM3695GRF-25-0022
Film Res, 1%,
2 R11. R12 OR1 2512 OR1 2512 YAGEO RC2512FR-070R1L
1 Q1 N-MOS 20A MOSFET D-PARK2 Analog AMA4342N
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TYPICAL PERFORMANCE CHARACTERISTICS
Vin =12V, Vour = 1.8V, Ta = 25°C, unless otherwise noted.

Efficiency vs. Current Load Power Loss vs. Load Current
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EVM3695-25-RF-02A 16V, 20A, SCALABLE DC/DC POWER MODULE WITH PMBUS

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
Vin =12V, Vout = 1.8V, 10=20A, Ta = 25°C, unless otherwise noted.

CH2: Vin
5V/div.

CH3: Vsw
5V/div.
CH4: lour
20A/div.

CH2: Ven
2V/div.

CH3: Vsw
5V/div.
CH4: lour
20A/div.

CH3: Vsw
5V/div.
CH4: lour
20A/div.

VIN Start-Up

EN Start-Up

1ms/div.

2ms/div.

VOUT Ripple@VIN=12V, I0O=20A

2us/div.

CH2: Vin
5V/div.

CH3: Vsw
5V/div.
CH4: lour
20A/div.

CH2: VEN
2V/div.

CH3: Vsw
5V/div.
CH4: lour
20A/div.

CH3: lout
5V/div.

VIN Shutdown

400ps/div.

EN Shutdown

400ps/div.

Load Transient@25% to 50%
Load,2.5A/us

100ps/div.
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I'I'IFE EVM3695-25-RF-02A 16V, 20A, SCALABLE DC/DC POWER MODULE WITH PMBUS

EVM3695-25-RF-02A PCB LAYOUT
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Figure 3-Bottom Layer

Figure 4-Innerl Layer
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Figure 6-Inner3 Layer
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Figure 7-Inner4 Layer
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I'I'IIE EVM3695-25-RF-02A 16V, 20A, SCALABLE DC/DC POWER MODULE WITH PMBUS

TA49I A5 -}
1. BEOIELBDIHF% VOUT & GND EVICZNZNEERL TS,
2. ANBREHSNUSH 4V 15 16V OFEITIRE L. ZNHEEIREE L TS,
3. BROIEL&IHTF% VIN and GND EVICZNZNIER L TS,

4, BFEOUTLLE IV, A—FEHBANCEREIL £ . (M1 - Figure 1) Top Silk Layer

5. MPM3695-25 GUI YV TILAAR:

a. PMBus V-JUICDWTEETHBRIEEREZL TS,

ITEM PN QUANTITY
EVM3695-25-RF-

EVB 02A 1

PMBus Kit | EVKT-USBI2C-02 1

USB Cable |\ 1

PMBUs

Wire \ 1

h-ékhﬂ:?l‘u

b. PMBus 71V% EVB (Z3##:L. ‘Virtual Bench Pro.exe’#7Uw LTS, GUI [FEE AT vV %

DAT Wire
GND Wire 4 =

USB Cable
; 12CBUS KIT

EVB Board &

EVM3695-25-RF-02A Rev. 1.0 www.MonolithicPower.com

6/25/2018 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2018 MPS. All Rights Reserved.

10




EVM3695-25-RF-02A 16V, 20A, Scalable

mP5 DC/DC Power Module with PMBus

c. ZON-FARONSTRR PN BRRENET, GUI IZRBERDNIA-FZIEELET, ICT-FY-+DLIRY
FHESRUKER,
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l'l'lP5 EVM3695-25-RF-02A 16V, 20A, SCALABLE DC/DC POWER MODULE WITH PMBUS

EEAETE. 1-Y-(E VOUT, IOUT., BEZLTONIA-FE R BT ENTEXT,

B Virtus! Bench o =&
File View Corfigurstion Teol
HOOAW®O MO &
System v g | Register Map F | Monito -0 x it -
4 System MPM3655_10--0u30:CHO - AN OV FAULT
v MPM3695 102 " input voltage 12.525 v ALeER
0 Voltage Current Temperature Output Voltage 1.005 v 4
Tiening Compensation FaM Output Current 4.1875 A
AN Operation Misc Temperature 47 *C
~  OPEARTION{Ox01)
OREARTION (0N - Lok ;
1 T

~ MFR_CTRL OPS(DZ)
TTCHING_ FREQUENCY | pppiiziany

~ VIN_ON{0x15)

VIN_ON 'E

~ | VIN.OFFDx36) SR

VIN_GFF

“ MFR_CTRL_VOUTI0=D1}

6. EIHANBELOVWTUL FED FB T4/N\M15E PMBus NIA-THHERINZET,

R\%OF\ET; T;Qg,‘;d R3 R4 Vout_scale Ramp Cff Fsw
0.5~1 5000hm 5000hm 0.5 44.7mV 33nF 600k
1~1.8 2k 1k 0.335 44.7mV 33nF 600k

1.8~2.4 3k 1k 0.25 44.7TmV 33nF 600k
2.4~4 6.98k 1k 0.125 44.7TmV 33nF 600k
4~6 9.09k 1k 0.1 44, 7mV 33nF 600k

NOTICE: The information in this document is subject to change without notice. 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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