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MP5981(16V/50A)
Hot Swap( parallel)

Brick Power

MPM3695-100
(16V/100A)

15* 30 *5.28mm

MPM3690-50D
(16V/50A)

16 * 16 *5.28mm

MPM3695-10
MPM3695-25 MPM3683-10
(16V/25A) (16V/10A)

10*12 *4mm 8 *8*2mm
7*7*4.4mm

MPM54504
(16V/5A - ACH)

9*15*5.28mm

MPM54304
(16V/2A -2ch + MPM3596
3A-2ch) (45V/3A+3A or 6A)
10* 10 *4.4mm
7*7*2mm
Negative
Output

MP5048(60V/15A)
Hot Swap( parallel)

MPM3515 MPM3596
(40V/1.5A) (45V/3A+3A or 6A)

3*5*1.6mm 10* 10 *4.4mm

MPM3599
(45V/12A+12A or
24A)

30*15*5.28mm

Interface PE

AD/DA

Amplifier PMU

Vi
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MPM3599

A5V/[24AZ HH R IRIR B RUR /N HH SUK

meLA 0Q

0Q

SYNC1
SYNC2

SDA
SCL
ADDR

MODE1

MODE2

BST1
MPM3599 SW!
BST2

Sw2

VOUT1
FB1P

FBIN

VOUT2
FB2P

FB2N

5V [ 24A

COUTl

_A COUTZ A

COUT37A COUTALA

_— L

T

T
1

O
_L _L OUTPUT

1T

20x22uF

Total 440pF

BARIATE 24V 2t

i B R AR S B0 N F2mV
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FPGA/ASIC Sa# B SS8URE K

FPGA Core Power Requirements:
© Vour 1V
* lour 20A
» Load Step: 0A-12.5A, di/dt=50A/uS

» Peak to Peak Deviation: <+/-3%

S

Peak-to-Peak How fast the control loop
Deviation response to a voltage drop

Current (A)

Voltage (V)

Time (ns)
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Current-mode Control Constant-On-Time Control

J0A =— e JOA

e [ S~ ) 2474 I N S N

18A N = ) 18A- Iy A A A B B
124 IL ILDAD 12A-

bA— bA—

- - Multiple Pulse

B b4

15V~ 15V~ reduces delay
— - - " - — ™ e e - -| -

If'l,'l | If'l,'J' |

1V == —

1.25V

1.20V—

———— el
1.10%—=

|.[][]"|r|' 1 ’ = ’ . . ’
T96ps BOGuS Bl16ps T9hs 7995 g02us a05ps B0Bus 81 1ps Bldpus




MPM3690-50D — 50A HLiEAER AT & 7003 B A

MPM3690-50D

VOUT(AC) _
30mV/DIV L= T
S v
52mV
Load Step |
7.5A/DIV

Output Capacitor Needed:

© + @
1x220uF 1x470uF
Total 690uF

Others — Current Mode Control
12VIN, 1VOUT, 0-12.5A Step, 500kHz

Voutac)
20mV/DIV

Load Step
10A/DIV
50us/DIV 4650 F24
Output Capacitor Needed:
e + @
3x220uF 2Xx470uF

Total 1400uF
mes
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 MPS Solution — EVREF0102 M ADC_AvCC

o Ultra-low noise - <1lmV Ripple 0.925VI2A
o High Efficiency
o Fast Transient

* Now on board Xilinx ZCU216 Gen3 board powering:

#

ADC_AVCCAUX

1.8VI2A

DAC_AvVCC

0.925V/3.5A

o 16x 14-bit 2.5GSPS ADCs DAC_:\::Z:UX
o 16x 14-bit 10.0GSPS DACs

DAV_AVTT

2.5/3.0VI2A

EVREF0102

> NV Y| %, | O Avallable_ for
i urﬂgcaf:‘.-;'."*’ o Evaluation
eese” & "'7'.'i£éf # RN

j%i J_ ST hew evREF0102-A Rev 1

J oL @5 RFSoC Analog Power Module
® :

)
®ec
,r'

o .
v
Ol
&

L&

LA

Xilinx Zynq US+ RFSoC ZCU216 Development kit
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Noise Comparison Efficiency Comparison:

o Phase Noise w/ Internal PLL

- [r—— 100
11 .

90
-120
-130 80
-140 .

o o

L]
L ]
-150 . N
R 60
-160 >
1 10 100 1000 10000 100000 5 .
Freq (kHz) 5 o« « MPM3833CVIN =5V, Vout = 0.925V, 1.2MHz
mXILINX LDO Board mMPS Board E 40 wm—VPM3833CVIN = 5V , Vout = 3V, 1.2MHz
Phase Noise w/ External PLL 0 @ DO VIN = 5V, Vout = 3V
-100
. v * ¢ ¢ s LDO VIN =5V, Vout = 0.925VV
i 20 PO 0 0 SO OO0 OO R OO OO OO RPN R R RPRONOPNOEOPRONOSEROTPONTPRENDNS
-120
10
-130
-140 0
0 1 2 3
-150 OUTPUT CURRENT (A)
-160
1 10 100 1000 10000 100000
Freq (kHz)

m Xilinx LDO Board mMPS

Test performed at Xilinx lab on RF
12-bit 2GSPS ADCs and 14-bit 6.4GSPS DACs
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MPM54522 vs. Competitions

MPM54522  Competitor 1 Competitor 2
Vin Range 2.85V-16V 4.5V-15V 4.5V-17V
Vout Range 0.3V-3.8V 0.5V-5.5V 0.5V-5.5V
lout 2X6A 2X06A 2X9A
Module Size 5.5x6mm 5.5x8mm 11.9x16mm
Area 33mm? 44mm? 190mm?
Height 2.9mm 1.8mm 3.51mm
12C Yes No Yes
Telemetry Yes No Yes

Efficiency vs. Load
12V,y, Single Channel,1.2V ¢

90.0%

MPM54522

85.0%

Competitor 2

80.0%

Competitor 1

Efficiency (%)
o
o
5=

70.0%

65.0%

60.0%
0 1 2 3 <l 5

Load Current (A)

[+}]

MPM54522 has 7-10% higher Efficiency
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Customized Low
Loss Inductor, or
TLVR inductor

Copper Band
surrounding the
inductor brings the
heat to the side and
top

TIM Interface touches
DrMOS & Inductor
Band

Temperature
[cel]

132.0580
1246265
117.1950
109.7634

102.3319
94.9004
874688
80.0373
72,6058
65.1742
57.7427
50.3112
42.8797
354481
28.0166
20.5851

Without metal ring Tj, max = 132.07C

With metal ring Tj, max = 87.48C
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Competitor
Multi-Step Assembly Process

MPS

MLC Inductor

Power IC
Lead Frame and Pin-Out

Multi-layer chip inductor

CLEST

RS+ TR AR

B ES R E
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Monolithic
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MPM81204 16V Quad Output Module in 9.5x16x5.18mm

4-16V

Input LovitA
FEATURES 2T o[ T
) E:; V:f: 60.4k ) Z_SVV%R
 Quad Output Power Module T
Dual 12A + Dual 5A e mee TIM
ua ua m P g
« 3V to 16V Input Range TRSS0 oz L] :
TRK/SS2 Vosnsa+ : I Cours
« 0.6V to 3.3V Output Voltage for 12A e 5 Voses —p—4
1111 ND S0k
« 0.6V to 5V Output Voltage for 5A T

« 11.5% Output Voltage Regulation
* 9.5x16x5.18mm BGA Package

* Four Channel Remote Sense

» Key Advantages
o Compact Solution for Transceiver Power
o Min Ext Components

o No SW pins connected PCB to minimize
Noise

mes
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Typical Product Development Cycle
with Discrete Power Solutions

2-12 weeks 1-3 weeks 1-3 weeks
Design Iteration (DI}

Industry Components Schematic Board
Standard Selection and and Layout Fabrication
tandar Procurement and Assembly

1 1 1
0 10 Days 18 Weeks
Product Development Time

. EEHMEG, GES £ 2 EEE N R PCBAS
k., BEF PCBHZMRK, ATHEE
. EERESREAKES % R EINR IS E
& HITREE 4 2
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Typical Product Development Cycle

2-12 weeks 1-3 weeks 1-3 weeks
Design Iteration (DI)

Industry Components Schematic Board
Standard Selection and and Layout Fabrication
andar Procurement and Assembly

6 Months
1 week 1 week 1-3 weeks

Shorten the power supply

Board development time by as

mps Fabrication
and Assembly
Power Module

0 5 Weeks 18 Weeks
Product Development Time
- BFRBEHRTS AXELAFEIEE
SRERNSR FMPCB#HR

- UILRYERE - RABISMEITTARH

much as 70%
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1V/100A
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63V 25v

MPS 100Af&E R 818 17 F

\Yele WTAKE

4.5-18V
Input

33uF | 4+ 10WF
T T

J
TAKE
VIN VouT

vCC
vee> MPM3695-100
VDR VSNS+

VSNS-
CTRL

PG IREF
scL ISUM

ADDR
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Sef5l: MPM3695-100, #PMBus, AJHEXAJ100AEEEIR, 15x30x5.3mm BGAF 3

» WRRE T ZHA%, ThE
MOSFET, BRELIAERBR
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« Mature/High-Quality MPS parts inside.
« Overall FIT rate<0.2 fits.
« High-Quality Fabrication Control.
4k lots/2M pcs passed MPS STRM(3*Reflow+TCC96+ACA48)

__________ABBR_ISPEC Device Hours or Cycles

Temperature, Bias, and Operating Life HTOL JESD22-A108 32,045,000
(125°C for standard and 150°C for automotive)

Accelerated Moisture Resistance- Unbiased AC JESD22-A102 12,758,304
Autoclave(121°C/100%RH)

High Temperature Storage Life(150°C) HTSL JESD22-A103 784,687,000
Temperature Cycling(-65°C~150°C) TC JESD22-A104 42,828,000
Board Level Temperature Cycling(-45°C~125°C) BLTC IPC9701 5,220,700
Highly Accelerated Temperature and Humidity HAST JESD22-A110 3,187,388
Stress Test (130°C/85%RH)

Steady State Temperature Humidity Bias Life THB JESD22-A101 5,104,000

Test(85°C/85%RH)

30
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MPS Power Module
[ 100+ products J



https://www.monolithicpower.com/support/videos/power-modules.html?utm_medium=email&utm_source=sharpspring&sslid=M7U0NDA1NTA0szQzBgA&sseid=M7Q0NjIztTCzNAQA&jobid=7fd9a945-181b-40ee-9aa2-f15dd26b8193
https://www.youtube.com/channel/UCqOx8jWRKEq4TpfcjCz0Isw

MPS Power Module Road Map for Test Equipment

|
ouT
Vi

<0.6A

1-1.2A 2A 3A

4-5A

6-8A

10A 20A 30A 50A 100A
MPM3572 MPM3530
(575\,) 6x6x2mm 10x12x4mm
MPM3510A MPM3599
MPM3506A MPM3593 MPM3596
< MPM3515 12A+12A parallel able
(_45V) 3x5x1.6mm S - 6x8x1.6mm 10x10x4mm 15x30x5.2mm
NEW NEW
MPM3683-10 MPM3695-25 MPM3690-30B
7x4x4mm 10x12x4mm 16x16x5mm M P M3695-100
PMBus 15x30x5.2mm
N2 = NEw PMBUS
MPM3632S NEW o . MPIMS690-508
3x3x1.4mm MPM3695-10 3 LG )
MPM3683 8x8x2mm 16x16x5mm
MPM3650 PMBU
4x6x1.6mm -7 N2
MPM3632C X MPM3690-50D
3x5x1.6mm 16x16x5mm
12v

NEW

MPM54304
7X7x2mm
3A,3A,2A,2A

NEW

MPM54504
9x15x5.2mm
5A,5A,5A,5A

MPM54313
8x9%x2.58mm
3A,3A,3A

NEW
MPM81204
9x15x5.2mm

12A,12A,5A,5A

MPM82504
15x30x5.2mm

25A,25A,25A,25A
PMBus

NEW
MPM54524
8x8x2.9mm
5A,5A,5A5A |,

Developing

Sampling

Mass Production

mes




MPM3596 Introduction
Application Circuit: Dual Output Application Circuit: Paralleling
Nrie ol

Max 45V
Max 45V 5V/3A input 5V/12A

« Wide V|, Range: 4V-45V '”pﬁ VN VouT1 + e — o
* VOUT Range: 0.4V-24V _ i 1 WW. EN1 voutL s —WA— L T I L E,:l; o I
- Dual 3A, Single 6A 5™ { | = [ pive e = Pe | e conmn [cowe

» Parallel up to 36A ® % _ lpe1 compi}l— 2 Ure: MPM3596
e LGA 10x10x4.4mm A \‘\0‘(\“\ —PG2  MPM3596 1 33vi3A S vourz i

. . . . L 3 ——SDA VOUT1_S

 Small Solution Size, Minimum Ext Components —{sc vour? 1 ~ ol
- Telemetry Read-back ™ vooms P T L — om0 vee |—

o V|N, VOUT1 IOUT' Temp VFB p ? ADDR SYNC
+ Change V he-fly (Step: 1.5mV*Divider Ratio) _|5on 4 I

ange Vg1 on-the-fly (Step: 1.5m ivider Ratio) DR oo |l— 1
« Low EMI =

AGND PGND
« Dual Side Input Capacitors $—i

» Dithering /Frequency Spread Spectrum

m
Z

VIN VOUT1
EN1 VOUT1_S —MNVJ

* 1% VOUT Over Temp Great EMI Performances _E EN2

« Peak Current Mode Control e | e

« External Clock Synchronization e Double Side Input Cap rce  wemasos

« Programmable MTP Registers including * Adjustable Switching Speed o sal ]
o Switching Frequency e Spread Frequency Spectrum AT if: vours
o Protection Threshold & Responses CISPR25 Class 5 RE GPIO \\//gi :“'
o PWM/PFM 1 B i ADDR SYNC

AGND PGND

« OTP, OVP, UVP, OCP ’ ®

* GPIO can be programmed as ADC input ‘L M

e
]



MPM82504 — 4 x 25A Power Module

* Quad 25A Output Power Module
with 12C and Parallelable

+ 3V to 16V Input Range
* 0.5V to 1.8V Output for 25A
« 1.8V to 3.3V Output for 15A

T e
" 0.9V Output
25A

Output Configurable

e Several Output Configurations e Four-Phase Interleaved Inside e BGA Packages enhances mechanical,

®—> 25A :]-vsoA 75A 100A e MCOT for Fast Transient thermal stress & Reliability
@—> 257 .
@ 255 @ 251 a‘ g. e Save up to 50% output Capacitors e 12C reports system fault
@250 @—>25n @257 Compared with competitor modules e Individual module/phases fault can be
o | v | ot g | i oo |t | ep s | o i ) rae (2 detected
. L B A A e
Scalable to 800A }} : : YT LA
VOUT/AC E—— | | //‘\ — | 7 MPS — Multi-Topology Module User Interface
(20mv iv) i ’ \ // > v'vv—»-w‘v "Aw’."\f‘“ B - 1 i 3 mMEZDFBZ205A —Part#1 @ mEZDPEI20GA —Part#2 @
1 840/ : Buck-Boost Mode Dual Buck M ode
= (+]

150A ! i - 10DAstep |
In p ut — ! ! ! i ! | B
| | 20us/div|
IOUT 100A/us ‘
(0.5mVI;A) 3 ;
25A ey e B YT T
@ 20.0mVidiv N Re200m Preview Single Seq 1
25A Value Mean Min Max StDev  Count Info biong .
e Jl.lm e 7] Auto  April 02, 2019 13:19:51
- Max 122 4mV 22.400002m [22.4m |22.4m j0.0 1.0
B [ et —br—1is
- Freq* 975.6kHz pu‘mm: [975.6k 975.6k 0.0 1.0 E:

2x Modules, 100A Step, Peak to Peak +/-3%, 2500uF Cqyt




MPM3572 80V 0.6A Power Module

FEATURES

* Input range: 10V-80V; Vo= st

« Output range: +/-1V to +/-12V 1. " - V
lZ.ZUF ENe—]E ﬁwg.gn

 Suitable for Positive to Negative Applications " MPM357200r

* Up to 0.6A Continuous Output current - I : i
» Fast Load Transient w/ COT Control -

* Programmable 400kHz to 1MHz frequency
° ngh Efﬁciency PSM in nght Load Typical application with external EN control and positive output
« Package: 6x6x2mm Package

— E

Vi = BST

VIN

° _L cl JJ:?' W

APPLICATION T2 wewssnzor -

« GaN gate drive o =0 ,
» Op-amp, ADC Power Supplies T vt

 Industrial Power Supplies
» ATE Testers

Typical application with automatic start up and negative output




MPM3572 vs. Discrete Solutions

Discrete Solution MPM3572 Solution

MPS Confidentiol
For MPS Customer Use Only
Mode n Chino

60% Size Reduction for High
Voltage Application

50% saving on external
components

GND VOUT

(3)

13 components 6 components
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A R T G R

11VI20A
—— MPM3596xn ——*

 MPM3596 xn % TEST Channels

24v

-6.5V/20A
——  MPM359%6xn ——

2.5V
6V/10A FPGA
——  MPM3596xn ———  MPM54504 1.8V ( XLINKS-K)

« FEIA. WbEE, UREERBAERE
- XENZREMRER, REEISIRER

MPM3596 MPM54504
M ESEE AV-45V 3V-16V
e S %_44\@%4}/24?\; 0.6V-5V
Wi R Dual 3A, Single 6A AX5A
R~T 10x10x4.4mm 9x15x5.18mm
A 91.8% @24V to 5V | 92% @12V to 1V
12C Yes No
AT H-BX Yes




FERFBERH#ELTR

—  MPM3695-10 &p MPM3695'10 MPM3695'25 MPM3690'50D
N ESeHE 3V-16V 3V-16V 3V-16V
— MPM3695-10 ﬂL_’ éﬁjll:l:ll EE,J:I—E:;E O.5V‘3.3V O.5V'5.5V O.6V‘3.3V
kA R 10A 20A 50A
_ﬂ.p— MPM3695-10 — o J]~T 8x8x2mm 10x12x4mm 16x16x5.18mm
ME (12V-1V) 86% 90% 92%
— MPM3695-25 ——b 12C Yes Yes Yes
0.85v | 35 A] FEL Yes, up to 20A | Yes, 2-Phase No
e MIPM3690-50D -

- BFmiTTige, BEFREENEMEITAE

- HEZIETINRE, RUEFEHRGERE




RRISSDM NIRRT R

0.81V [ 200A

MP3695-100 :
T x 2 MPM3695-100 MPM82504
. HINEBESE 3V-16V 3V-16V
—-
12v B ESC 0.5V-3.3V 0.5V-5.5V
L MPM82504 0.9v/ 30A_’ pr— Eﬁ] |I:I:I| EE:iﬁ 1OOA 4X25A
— Xilinx R~T 15x30x5.18mm 15x30x5.18mm
- 1.2V 1 20A §5[$ (12V-1V) 92% 92%
— PMBus Yes Yes
— —-
[ ]
n x MPM54504 : A HBf Yes Yes

- EEAIENAKBEREBELTR
. NE_IEE’Jﬁ%zﬁEE
@ 25A :]-vsoA g-mm
@—> 254
@ 258 @—» 25A
@—> 251

@250 @—» 257




MPS and Partners

E https://www.monolithicpower.cn/cn/design-tools/reference-design-partners/xilinx-
reference-design.html

E https://www.monolithicpower.cn/cn/design-tools/reference-design-partners/intel-altera-
reference-designs.html

Qﬂﬁ‘; https://www.xilinx.com/products/technology/power.html#partners

—nf—%% F st A NIPSNOW ;. https://www.monolithicpower.cn/cn/support/mps-now.html
MES

mes
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