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PRODUCT FAMILIES

AC/DC Power Conversion

* High-Voltage Buck Regulators

* High-Voltage LDOs

* Flyback Controllers

* Flyback Synchronous Rectifiers

» Active PFC Controllers

* LLC Resonant Converter Controllers
* LLC Synchronous Rectifiers

* PFC & LLC Combo Controllers

« X-Capacitor Bleeders

Display Backlighting Power
» Backlight Drivers
« Electroluminescent Drivers
* Photo Flash Drivers
e LCD Power Supplies

Al & Computing Power
e CPU & GPU Core Power
* High-Current DrMOS
o 70A DrMOS 4mmx5mm Package
e 25A POL Module 5mmx6mm Package
e 60V Intermediate Bus Converter Modules
» Z-Axis Power Delivery Multiphase Modules

DC/DC Power Conversion

» Step-Up (Boost)

* Step-Down (Buck)

*  Buck-Boost

* PMICs

* Power over Ethernet (PoE)
o Power-Sourcing Equipment (PSE)
o Powered Devices

Power Magnetics

¢ Molded Inductors
¢ Semi-Shielded Inductors

E-Fuse, USB & Load Switches

» Configurable Current Limit, Up to 50A per Device
* Adjustable Slew Rate

* Reverse Current Blocking

» Output Discharge (Load Switch)

* Integrated Auto-Detection

* Pin-to-Pin Compatible

» Parallelable Up to 10 Devices

» Digital Interface Command and Control

* USB Type-C and USB PD

Motor Drivers, Position & Current Sensors

¢ Brushless DC Motor Drivers

» Stepper Motor Drivers

¢ Brushed DC Motor/Solenoid Drivers

» Half-Bridge/Full-Bridge/Three-Phase Power Stages
* Magnetic Angular and 3D Position Sensors

» Isolated, Integrated Current Sensors, 5A to 400A

Automotive (AEC-Q100) & Industrial
« DC/DC
* LED Lighting
* Power Modules
Motor Drivers
Angular Position and 3D Position Sensors
* USB Charging
*  Wireless Charging
» Display Backlighting
» Precision Analog
* ADAS Core Power
* Supervisors
* Load Switches
» Isolated, Integrated Current Sensors, 5A to 400A
* Class-D Audio
* E-Fuses, High-Side Switches

Battery Management

» Battery Monitors & Protectors

* Fuel Gauges

* Active Balancers

» Switching Chargers: Buck, Boost, Buck-Boost
* Linear Chargers

Class-D Audio

» Digital Controllers and Processors
* Analog Input Class-D Amplifiers
*  PWM Input Power Stages

Isolated Solutions

* |solated Gate Drivers

* |solated Power Modules

» Digital Isolator with Integrated Power

» Digital Isolators

* Integrated Current Sensors, 5A to 400A
¢ Totem-Pole PFC/LLC Controllers

Power Modules

* 6V, 600mA to 100A

¢ 16V, 600mA to 1000A+
* 36V, 600mA to 24A

« b55V,1Ato 3A

* 80V, 600mA

LED Lighting & lllumination

¢ TRIAC-Dimmable AC/DC LED
Controllers

PWM and Analog Dimmable
AC/DC LED Controllers

« DC/DC LED Controllers: Buck,
Boost, Buck-Boost

e LED Protection ICs

¢ IR LED Drivers

Precision Analog

* Analog-to-Digital Converters
* Analog Switches

* Current-Sense Amplifiers

* Operational Amplifiers

» Voltage Reference

MonolithicPower.com
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Simplifying Design with MPS — Power Modules

Monolithic Power Stage

Customized, Soft Better EMI Performance
N{turaﬁon Inductor

N

Mesh-connect
Packaging Technology

Small Solution Size
Simplified Board Layout

Minimum components

f

]

8
Wide Temp
Range Passives

MP2152 x 2

Module layout optimized for EMI:
Smaller switch node
Smaller hot loops

Fast Time to Market

MPM38111

Full Qualification as a
complete power supply

ceDIce MRS



Common Applications

FPGA/ASIC/SoC

Optical Communications

Industrial

ceDIce MRS



Powering FPGA/DSP/SOC

FPGA Power Constraints:

High Current Rails

Low Core Voltages

Large, complex power trees
Fast load transients

Heat dissipation

Designers need:

Simple designs

Small solution size
Flexible designs

Precise voltage regulation

High efficiency

ceDIce MRS



Example: Xilinx Zynq US+

Vin 12V

-A for 40A, use 2 x MPM3695-25
-B for <20A, use MPM3695-25

-A for 3 — 20A, use MPM3695-25
-B for <3A, use MPM3630A

-A for 2 - 8A, use MPM3695-10
-B for <2A, use MPM3620A

*«———

*«———

PR

- ™\ 085V @40A/20A Raill
MPM3695-25
SEQ_EN1 . paf SEQ_PG1
************ \_ _ MPM39S2s _)I
- ) 1.8V @ 2A Rail 2
SEQ_EN3 MPM3620A SEQ_PG3
= En Pgj——»
1.2V @20A/3A  Rail3
Vin Vo
MPM3695-25 SEQ_PG2
SEQ_EN2 L _|
Q- En Py —\I—’
———————————————— \_ _ Mewssoa
T v 11-15V@05A Rail4
SEQ_EN4 MPM3610A SEQ_PG4
En Py f——>
W) 085V+-3%@I1A Rail5
SEQ2 MPM3610A SEQ_PG2
—— »\ En Pgf———»
. ) 0.9V @ 2A Rail 6
MPM3695-10
SEQ_EN2 . ook SEQ_PG2
———————————————— \_ _ MPw3c20on _)I
(o V) 18V+-3%@1A Rail7|
SEQ_EN3 MPM3610A SEQ_PG3
En Pgj——F
T w\ 17-34V@03A Railg
SEQ_EN4 MPM3606A SEQ_PG4
En Pg}——»
- D\ 11-34V@O05A Rail9
SEQ_EN4 . MPM3606A o SEQ_PG4
< J
- ) 095-19V@L0A Rail10]
SEQ_EN4 MPM3610A SEQ_PG4
» En pgj———>

VCC_PSINTFP
VCC_PSINTFPDDR

VCC_PSINTLP

VCCAUX

VCCADC, VCCAUC_IO

VCCO_PSIO (0: 3),

VCCO_PSADC, VCC_PSAUX

VCC_PSPLL

VCCINT_OP,
VCCBRAM

VCCO_PSDDR4_504

VCC_PSDDR_PLL

Xilinx

XCZUSEG

ceDIce MRS



Simplifying Design with MPS — Reference Designs

Xilinx Power Partner e Intel Altera Power Partner
& High Efficiency \ B/ Vv High Efficiency
(4 Ultra-Fast Transient Response Ultra-Fast Transient Response

(4 Small Footprint

v
Vv Small footprint
Vv

() Full Reference Designs Full reference designs

ZYNQ VIRTEX KINTEX Agilex Stratix Arria

Zynq UltraScale+ MPSoC Virtex UltraScale Kintex UltraScale Arria 10
Zynq UltraScale+ Cost Optimized [ZU1/2/3] Virtex UltraScale+ Kintex UltraScale+ Agilex Stratix 10 Arria-10GX
Zyng UltraScale+ RFSoC genl/gen2/gen3 Virtex 7 Kintex 7 Stratix-V Arria-10GT
Zynq 7000

VERSAL ACAP ARTIX SPARTAN 7 Max Cyclone

Al Core
Prime
Artix-7 Cyclone IV
Premium Max 10 10M08
Artix UltraScale+ Cost Optimized Spartan 7x Cyclone V
Al Edge [Commercial) Max 10 10M50
Cyclone 10

Al Edge [Automotive]

HBM

ceDIce MRS



Single Output Solution - Xilinx Zynqg US+

-A for 40A, use 2 x MPM3695-25

-B for <20A, use MPM3695-25 -Afor 2 - 8A, use MPM3695-10

-B for <2A, use MPM3620A

*
Vin 12V | i
T |
| | 1
; ; &
(585V 40A /20A Rail 1 | 0.9V @ 2A Rail 6 o :
Vin Vo) r @ ary 1 (Vin vo) : SV @ a 6 .
SEQ_EN1 MPM3695-25 | |seq pe1 SEQ_EN2 MPM3695-10 | | seq pe2 (o N
Gn P&A—V —DGn P& 1
I\ MPM3695-25 )l I\ MPM3620A )l o E
(Gin Vo) 1.8V @ 2A Rail 2", o Vo) _L8V+-3%@1A Rail7[ O !
MPM3620A SEO PGa MPM3610A !
SEQ_EN3 e o Q_ SEQ_EN3 e oy SEQ_PG3 o !
1
1
12V @20A/3A  Rail 3 17-34V@0.3A Rail8 o :
vin Vo) ’ 3 (vin vo) . . . J s o |
MPM3695-25 | seo po2 SEO ENa MPM3606A !
SEQ_EN2 _ iy Q_ Q_ . o] SEQ_PG4 !
— < 7 \. J— 0
'\ MPM3630A ) o :
- W) 11-15V @054 Rail4 . o v 11-34V@OSA Rail9 | :
MPM3610A | MPM3606A SEO PG4 '
SEQ_EN4 - s : SEQ PG4 SEQ_EN4 e vy Q. 8 E
! 1
:085V+/ 3% @1A Rail5 i :
(Vin VD : . - 3% ail 5 5 in VD 0.95-19V @ 1.0A Rall 10= 10 o i
MPM3610A || SEO EN4 MPM3610A !
SEQ2 _ o, |1 SEQ_PG2 Q_ . o) SEQ_PG4 o ]
\_ J : \_ 7 1
— — — I
|
v

-A for 3 — 20A, use MPM3695-25
-B for <3A, use MPM3630A

ceDIce MRS



Discrete vs Single output

Discrete Solution Size:

Width to Height ratio: 8.7 x 16.7 cm;

Total Area Used: 145.3 cm2;

Single Output Solution Size:

Width to Height ratio: 8.45 x 13.5 cm;

Total Area Used: 114.8 cm?;

Single Output Solution Saves
Up to 21% of board Space

Discrete

C.Dlod’ mes



Simplifying Design with MPS 3 — PMIC Modules

Coming Soon Coming Soon
6-45V, Dual 12A,
4-45V, Dual 3A
<45V Parallelable
Step-Down Power Module
10x10x4.4mm. LGA Buck Power Module
: / 15x30x5.2mm, BGA
MPM54304 MPM54504 MPM81204 MPM82504
2A, 2A, 3A, 3A 3-16V, Quad 5A 4-16V, Dual 12A, Dual 5A 4-16V, Quad 25A
Quad Output Power Quad DC/DC Power Quad-Output, Step-Down DC/DC Power Module
Module Module Power Module Flexible Output Parallel
7x7x2mm, LGA 9x15x5.2mm, BGA 9x15x5.2mm, BGA 15x30x5.2mm, BGA
MPM54313 MPM3690-20A MPM3690-50A
4-16V, Triple 3A 4-16V 4-16V
Triple Power Module Dual 13A, Single 26A
Paralleled Operation
<leVvV

8x9x2.58mm, BGA

MPM54322

3-16V, Dual 3A

MPM54532

DC/DC Power Module
16x16x5.2mm, BGA

MPM3690-30A

Dual 25A, Single 50A
DC/DC Power Module
16x16x5.2mm, BGA

3-16V, Dual 6A
Paralleled Operation Paralleled Operation
Dual-Output Power Module j§ Dual-Output Power Module

5x5x1.86mm, ECLGA 5x5.5x1.85mm, ECLGA

MPM54524

4-16V, Quad 5A
Quad Output Power

4-16V
Dual 18A, Single 36A
DC/DC Power Module
9x15x5.2mm, BGA

[ Released ]

[ Pre-Released ]

[ semoing )
ceDIceoe MRS

Module
Active Load Line
8x8%x2.9mm, ECLGA

MPM38111
2.7-6V, Dual 1A

Dual Channel DC/DC Dual Channel DC/DC
Module

Module
4x4x1.6mm, QFN 4x4x1.6mm, QFN

MPM38222
2.7-6V, Dual 2A




MPM54524 — Quad 5A Power Module

Efficiency vs. Load Current a-16v
- | ouT1
Key Advantages- Released Viny = 12V, Independent channel Cnpm e VoA j_lﬁswm
. 95 2|2wa I Vinz VSA+ 2X4TF
+ Wide 4V to 16V Input Voltage Range j L VSA- _I
. . 90 : J vce -
. — ’ Cucc Vourz
Adaptive COT for Ultrafast Transient Response S o | ‘ lI VOB j_mmws "
« Channel A/B and Channel C/D Support up to 10A > | “ | e VSB+— TaxiTiF
Continuous Current in Parallel Mode 2 8o . ‘ —1en T = y
. . . w —PG vOC ouTs
* Programmable Active Load Line (Droop Resistance) u 5 ‘ | Cours 3.3VI5A
o i6ons e R Vit il I - e [
: . w70 0=1l.2V, z —|ADDR1 T3
+ Differential Output Voltage Remote Sense w Vo=1.8V, 750kHz —|ADDR2 VOD Voura
_ 65 Vo=2.5V, 1000kHz | ICou 3.3visA
+ 12C Slave Address Programmable via MTP Vo=3.3V. 1000kHz ‘\,ISS?; szmf
+ 12C Programmable Reference Voltage, Switching 60 0 ' 1 5 3 4 5 PGND _ AGND i
frequency, Current Limit, Power Sequencing, Soft-Start =
and PWM/PFM LOAD CURRENT (A) _ _
o Available in a 8x8x2.9mm ECLGA Package
* 1MHz Default Switching Frequency
« Output Voltage, Output Current and Junction
Temperature Monitoring via 12C
* Open-Drain Power Good Indication
+ OCP, UVLO, UVP, OVP and Thermal Shutdown
Protection
— > 5A
— > 5A > 10A > 20A

— 5A
—> 5A :L 10A




PMIC Module Solution - Xilinx Zyng US+

MPM54524-0012/0011 Preconfigured for powering the XCZU3EG

Vin 12V / 5V

MPM54524-0012
Buck A

0.85V /3.7A

Optional

0.85V / 0.6A

1.8V/1.1A

1.8V /0.5A

Built In Power Sequencing

MPM54524-0011

12C
0x01 Buck A

EN

MP2002A

1.2V/0.2A

0.85V / 4A

3.3V/1A

0.85V / 0.6A

12V/1.2A

EN

MP2002A

1.8V/0.5A

VCC_PSINTFP
VCC_PSINTFPDDR

VCC_PSINTLP

VCCAUX
VCCADC, VCCAUC_IO

VCCO_PSIO (0 : 3),
VCCO_PSADC, VCC_PSAUX

VCC_PSPLL

Xilinx

XCZUSEG

VCCINT

LDO, DDR, 3.3V Enet

VCCINT_OP,
VCCBRAM

VCCO_PSDDR4_504

VCC_PSDDR_PLL

MPM54524 MP2002A

Total Solution size: 4 X3 cm
Total Area used: 12 cm?

ceDIce MRS
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Powering FPGA/DSP/SOC

FPGA Power Constraints:

High Current Rails

Low Core Voltages

Large, complex power trees
Fast load transients

Heat dissipation

Designers need:

Simple designs

Small solution size
Flexible designs

Precise voltage regulation

High efficiency

ceDIce MRS



MPM54322/532 — 3A, 3A / 6A / 12A Power Module

Key Advantages:

Input range: 2.85V - 16V;
Output range: 0.4V - 3.8V,

Output current
« MPM54322: dual 3A; parallel for 6A
« MPM54532: dual 6A; parallel for 12A

Remote sense for both channels
Interleaved dual phase operation
Accurate I2C telemetry

PG & Enable, Fault alert pin

Single resistor to select operation modes
Package: 5x5.5x1.85mm for MPM54322

Built in power sequencing control across multiple devices on
same board

Up to 10 Multiple Time Programmable (MTP) pages

Input
3V to 16V i
Cin _T_
22uF x 2 +
01pFx2 L

Crr1

Rrp11 Cour

VvCC

FBAN
MPM54322-
EN 0000 VouUT2

Rrgiz

GPIO FB2P

MPM54322

5x5.5x2mm

Vourz
5A/3A

ceDIce MRS



FLEX Power Sequence Control

MPM54322 uses MPS patented Flex Power Sequence control to better control the order in which the different
power rails are initiated.

T
CLK} CLK} CLKy CLK
PMIC1t | | PMIC2 | | PMIC3 PMICn
BUCK1 BUCK1 BUCK1 BUCK1
BUCK?2 BUCK?2 BUCK2 || -~ BUCK2
21 LDo LDO LDO LDO
EN [ EN EN EN
e uilll — [ ) i |
PG | PG | PG [ PG

This sequence control scheme uses a master-slave structure where the control signals of all the power

management ICs (PMICs) are connected for sequence coordination.
ceDIce MRS



Simplifying Design with MPS — Easy programming with VBPro 4

Features:

« Supports I2C and PMBus standard protocol

« Tips for parameter configuration

* Monitor real-time data (V,y, Vour lour t€MP)

« Waveforms of the main signals

- Evaluate MPS devices in offline mode Fast evaluation and prototyping

« Once the device Is programmed:
« Export your settings

Voltage Setting 4.008 Swilching Frequency KHZ| 1 -
e Purchase your cu stom pre-programme d s (B 1) e (simmt ot Wavelorms
Hohiage Feedback DRICET  panges0-24.96)00100] - Power Stage Mode Dual Phase Single Output Operat < I (o)
a rts SyninpulOuipst  sync oul[0b0] Vout —
p Pnase snin 180{0b0]
Compensation
Loop Compensati
for CTH S0pF]
o G 0.9pF[0B
250ANV]060000]
1400K[OD1111]
8.25°Fs1e-6[001 use

16

ceDIce MRS



*Note — depending on the IC the menu names can be different*

Customize your design — Start-up

Test conditions:

MPS Vvirtual Bench Pro4.0  Unreleased Version - MPS Internal Use Only <untitled> SNy
V= 12V: Voyr 1 = 0.85V; Vour,= 0.85V:  [IE o)
Vgour 1 Soft-start time = 1ms;
Vour 2 Soft-start time = 14ms;
& Get started by adding Device Tiles to this screen.
« Launch MPS Virtual Bench GUI; /4
« Scan for connected devices;
« Select the PN from the list;
« Select the MTP mode*;
» Select the required Buck converter;
(License GG

« Go to Power On/Off menu;
* In the section for Vout Soft-Start select the desired Soft-Start time from the list;

» After selecting the desired Soft-start time write (save) the configuration to the RAM,;
 Read the RAM to verify that the new configuration has been saved correctly;

« Write the Non-Volatile memory by pressing the corresponding button;

» Perform a power cycle to implement changes. C . D I C .® mps



Customize your design — Start-up

.. b @ ™ V4 =] Q , /\} # Trigger Hurizunt'al Acquisition Info 202{1-19—04
TeSt CO n d Itl O nS : Undo Help SCreen  apnotate  Preset  Add zoom Measure Add Zone v =L se4zmy Aute 27 s/ 371 MSafs Bmpe ... 145822

capture trigger £ Stop 5.18 ms 9.64 Mpts 12 bit = i

1.5V [1ab1 +

V= 12V;
V, 1= 0.85V;
V, i, = 0.85V;

tsoft—start 1 = 1mS;

tsoft—start 2 = 14m3;

Cu2 Ax: 14.013003 ms

Cul Ax: 1.1610004 ms

2.7ms 5.4 ms
| |

-567 ps

1 Max: 1.01v 2 (&) Max: 1.01V 3 (& Mean: 42333 mV 4 [q) Mean: 628.17 mV

ci
+ + —]

+
300 mv/ 20 MHz| 300 mV/ 20 MHz C8 logic Math Ref Spec Menu

DC 1MQ DC 1MO
2.5mV 10:1| 997.5 mV 10:1

ceDIce MRS




*Note — depending on the IC the menu names can be different*

Customize your design — Shut down

Test conditions:

MBS Vitual Bench Pro 4.0 Unreleased Version - MPS Internal Use Only <untitied> = O

V\y=12V; Vg1 1= 0.85V; Vo7, = 0.85V; e 3. o ity |

Vour 1 Soft-Stop time = 1 ms;

Vour 2 Soft-Stop time = 4 ms;

Get started by adding Device Tiles to this screen.

« Launch MPS Virtual Bench GUI;
« Scan for connected devices;
« Select the PN from the list;
« Select to MTP mode*;
» Select the required Buck converter;

« Go to Power On/Off menu;
» In the section for Vout Soft-Stop select the desired Soft-Stop time from the list;

« After selecting the desired Soft-stop time write (save) the configuration to the RAM;
« Read the RAM to ensure that the new configuration has been saved correctly;

« Write the Non-Volatile memory by pressing the corresponding button;

» Perform a power cycle to implement changes. C . D I C .® mps



Customize your design — Shut down

w =1 = nJ Trigger Horizontal Acquisition Info 2024-10-04
TESt con d Itl ons: a ©) sereen 4 Q 7 Ad; one L Edge 210 mvV 21ms/div 45455 MSa/s  Sample a 15:16:17 @)
- Help capture Annotate  Preset Add zoom Measure trigger Y K 9.01 ms 9,55 Mpts 12 bit - s

Tab 1 +

V= 12V;
V, 1= 0.85V;
V, i, = 0.85V;

tsoft—stop 1= 1ms; \

tsoft—stop 2= 4mS;

#——Cu2 Ax: 4.0110004 ms————P

Cu1l Ax: 1.0080004 ms

4.2 ms 6.3 ms
L |

9187 mv 2 [EMax: 91687 mv 3 [ Mean: 62997 mV 4 [&] Mean: 440,9 mV X1 7.266002 ms

+ + + =
c5 ce c7 cs8 Logic Math Ref Spec Menu

300 my/  20MHz| 300 my/ 20 MHz a3«

ceDIceoe MRS

2.5mV 10:1] 997.5 mV 10:1




Powering FPGA/DSP/SOC

FPGA Power Constraints:

High Current Rails

Low Core Voltages

Large, complex power trees
Fast load transients

Heat dissipation

Designers need:

Simple designs

Small solution size
Flexible designs

Precise voltage regulation

High efficiency

ceDIce MRS



Main FPGA Power Ralils & Requirements

VCCINT

Accuracy 3% 3% 5% 5%
Low Ripple Specification 1%?:;{?:%?
Translent (typical) 50% load 50% load 50% load 50% load
=1 Alus =1 Alus =1 Alus =1 Alus
Sequencing order First Simultaneous with Second Third

FPGAs Rail Power Requirements:

Spartan - 7 1.0 (50 mV) - 5% 1.8 (5%) 1.2t0 3.3 (5%)
Spartan - 7 (-1LI) 0.95 (30 mV) - 3% 1.8 (5%) 1.21t0 3.3 (5%)
Artix -7 1.0 (50 mV) - 5% 1.8 (5%) 1.2t0 3.3 (5%)
Artix - 7 (-2LE) 0.9 (30 mV) - 5% 1.8 (5%) 1.21t0 3.3 (5%)
Kintex - 7 (-2LI) 0.95 (20 mV) - 3% 1.8 (5%) 1.210 3.3 (5%)
Arria ll - GX 0.9 (30 mV) - 3% 2.5 (VCCA_PLL)/0.9 (WCCD_PLL) 1.2t0 3.3 (5%)
Stratix IV - GX 0.9 (30 mV) - 3% 2.5 (VCCA_PLL)/0.9 (WCCD_PLL) 1.2t0 3.0 (5%)
Cyclone IV 1.2 (50 mV) - 5% / 1.0 (30 mV) - 3% 25(VCCA_PLL)/1.21.0 (VCCD_PLL) 1.210 3.3 (5%)
Agilex -7 0.8 (24 mV) - 3% 1.8 (5%) 1.110 2,5 (5%)
*Note: The Data listed in the table was obtained from the datazheets of the specific FPGA models listed in Column 1. Please check the Datasheets according to vou application

ceDIce MRS




COT Control Vs Industry Standard - Faster Transient

Current Mode Control Constant-On-Time Control

J0A

- on — —
o [ f\\\f\ Jr\\}\\\)[\ 24A7 f\\ T e U S U
184 = \\Jf e 18A-1 \\J' ~d ~] ~ =~
124 IL ILQAD 12A-
bA bA—
0A-+ 0A-+ )
6A 6A Multiple pulses
15V 15V reduce the delay

[ e ™ = - oy -| =
' 7

1.00%—

T96s BOGUS Blbps T961s 995 B02us a05us A0Bus B11pus Bldus



MPM54322 Transient Response

Add New...

Test conditions:

Cursors  Callout

Vin=12% ? 1 S
Vour = 0.85V: o | B -
Load slammer Slew Rate = 130 A/us; A
loag = 0 — 1.5A (0 = 50% lyay)
Output capacitors: | ' -
. Voutl = 0.85V (2x 47UF) ' 1 |

« Vout2=1.1V (2x 47uF)

Key Advantages:

* Reduced Output Capacitance

80 s
Ch1 Aath Horizontal Trigger Acquisition
H 20 mV/div 700 mV/div . dd ARl 20 |is/div 400 ps (1) .~ 863.2mV [ Auto, Analyze
« Fast Transient response 2 2 || 3 S ss b _ T
20 MHz B ) RL: 250 kpts M 651% Single: 0 /10

« Stable Output voltage

ceDIce MRS



Powering FPGA/DSP/SOC

Power Constraints:

High Current Rails

Low Core Voltages

Large, complex power trees
Fast load transients

Heat dissipation

Designers need:

Simple designs

Small solution size
Flexible designs

Precise voltage regulation

High efficiency

ceDIce MRS



MPM54313 - 3 x 3A Power Module (Ideal for Optical Port Power)

Sampling Single-Stage Solution

-
Industry First Module for Optical Power L | o i M
V,y Range: 4V to 18V A = A o 12V Input 33V
Vour: 0.5V-5.5V Vv vy I2C VNS 3.3V/2A
Triple 3A Output Current EJ;I_I GD MPNSASTS < 3.3V12A
. + vos j‘-‘w‘;’ ;os 1238 Others

Two Parallel Methods: e 4 . .

*  Loadline Current Sharing: CHA/B/C for 9A serc ° ¢ 0 o °

*  Active Current Sharing: CHA/B for 6A R voo g e T
8x9x2.58mm LGA Package 2 pl = R 3V2A oy
Telemetry for VIN, IOUT, VOUT, Temp T R P I MPMS54313 33VI2A oy
12C Interface, 9 addresses BIVIZA - hers

MPM54313 Solutions for Each Port: Available in a BGA (8x9x2.58mm) Package Advantages:

. Module PCs: 1

«  VCCRX/TX/1 can be paralleled by 2, or 3 : @ [ﬁ Q‘ gfi & #\‘ @) o _ _ _

- Active droop for paralleling oA GND  UOB  GND  UOC  GND. + 80% Smaller Solution Size vs industry standard
«  Solution Size: 12x12mm 144mm?2 g mes =g «  Minimum of Components, lower solution cost

+  System Efficiency: j : ‘ @) *  3%-5% Higher Efficiency

+  12V->3.3V @ 2A-3A range per output: 92% ] ‘ e « Scalable for any number of Ports

) Eﬁ?ﬁﬁ:ﬁqugﬁfgk each channel's Vout, B I . Telemetry for each port power
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Current Solutions for Powering 25W QSFP-DD/DD800

12V Input

10A POL

\
D D D D 1pH Inductor
Load
D D D 5.4x5.7mm
0.68uH Inductor

400G Optical

7X7mm |
miujuis i |- 25W-30W
10A Load
| 12V-3.3V, 10A Buck Converter J| Switch . 3-Sets of LC Filters J

« 3-Stage Solutions:
* Buck + Load Switch + LC Filter
« Overall System Efficiency ~91%
 Solution Size is Big: 405mm? (9x45mm)
« >42 pcs of BOM components
* No Telemetry for individual optical module power consumption
« Complicated PCB designs
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MPS New Single Stage Solutions for Powering QSFP-DD

12V Input

MPM54313:

« Saves up to 65% board space;

MPM54313

12Vin, 3x3.3V/3A D u VccRx
Output

' 400G Optical
25W-30W

Uses 60% less BOM components;

: : : : 9 ffici ;
« Single-Stage Solutions, directly takes 12V input Improves 1% system efficiency:;

* Overall System Efficiency ~92% Provides Individual Channel
« Solution Size is Small: 130mm?2 (10x13mm) Telemetry;
* Only 11 pcs of BOM components

Simplifies the design.

« W/ Telemetry for individual optical module power consumption
« Simple PCB designs

ceDIce MRS



Test conditions:

High Efficiency PMIC Modules
Test conditions:

— : Effici .Load C t
VOUT A= 33V’ v |=c1|123\|;cy VS. Loa urren
- 2 B E B ‘ 95 IN
X
Vour ¢ = 3.3V, - &
g 80
loag = 3A each channel, 5 75
m pu—
Total Power: 30W 70 Ve S B0t
65 Vo=2.5V, 750kHz
Vo=3.3V, 750kHz
60
] ] 0.0 1.0 20 3.0
Room Temperature without Airflow; LOAD CURRENT (A)

Test timing: 30+ minutes.

Name &‘-J.-"

® \pms43is
PCB
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Using PMIC Modules to improve power density

Power Constraints:

« High Current Rails

Traditional Solutions

PMIC Module Solutions

« Low Core Voltages

10A POL
L

0.68uH Inductor
SR 7X7mm

1pH Inductor

5.4x5.7mm MPM54313

12Vin, 3x3.3V/3A
Output
8x9mm

 Large, complex power trees
 Fast load transients e -

* Heat dissipation

Designers need:

« Simple designs

[ A | 1;)A4POL 0.68uH Inductor
amn 7X7Tmm

LLELE

BEEE g

« Small solution size

10A POL
[ H | 0.68uH Inductor
S 7X7mm

* Flexible designs
* Precise voltage regulation

« High efficiency

1pH Inductor
5.4x5.7mm

MPM54313
12Vin, 3x3.3V/3A
Output
8x9mm

MPM54313
12Vin, 3x3.3V/3A
Output
8x9mm

1uH Inductor
5.4x5.7mm

MPM54313
12Vin, 3x3.3V/3A
Output
8x9mm
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Simplifying Design with MPS — PMIC Modules

Coming Soon

Coming Soon

6-45V, Dual 12A,
Parallelable

<45V 4-45V, Dual 3A e
Step-Down Power Module
Buck Power Module
10x10x4.4mm, LGA 15x30x5.2mm, BGA
MPM54304 MPM54504 MPM81204 MPM82504
2A, 2A, 3A, 3A 3-16V, Quad 5A 4-16V, Dual 12A, Dual 5A 4-16V, Quad 25A
Quad Output Power Quad DC/DC Power Quad-Output, Step-Down DC/DC Power Module
Module Module Power Module Flexible Output Parallel
7xX7x2mm, LGA 9x15x5.2mm, BGA 9x15x5.2mm, BGA 15x30x5.2mm, BGA
MPM54313 MPM54522 MPM3690-20A MPM3690-50A
4-16V, Triple 3A 3-16V, Dual 6A, 4-16V 4-16V
Triple Power Module Single 12A Dual 13A, Single 26A Dual 25A, Single 50A
Paralleled Operation Power Module DC/DC Power Module DC/DC Power Module
8x9x2.58mm, BGA 5x6.5x2.76mm, ECLGA 16x16x5.2mm, BGA 16x16x5.2mm, BGA
<16V
MPM54322 MPM54532 MPM3690-30A
4-16V

3-16V, Dual 3A 3-16V, Dual 6A
Paralleled Operation Paralleled Operation
Dual-Output Power Module j§ Dual-Output Power Module
5x5x1.86mm, ECLGA 5x5.5x1.85mm, ECLGA

Dual 18A, Single 36A
DC/DC Power Module
9x15x5.2mm, BGA

MPMb54524 [ Released ]
4-16V, Quad 5A
Quad Output Power

[ Pre-Released ]

Module
Active Load Line
8x8%x2.9mm, ECLGA

[ Sampling ]

MPM38222

MPM38111
2.7-6V, Dual 1A

2.7-6V, Dual 2A
Dual Channel DC/DC Dual Channel DC/DC
cebDIce MRS
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