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3D video, UHD screens

SGEjUF#)ﬁ ﬂﬂﬂ%% Smart Home/Building

— 1 P e ﬁﬁl‘;ﬁ%ﬂ}/@j\ )ﬂ.zjuijnh%
—_ 1 [yl \
eMMB-- SR 5 5) 561 (VR) I35 (AR)

I, B RS IR

Work and play in the cloud

Augmented reality

MMTC-- KRN & 2RIE 15 F“ i

Industry automation

. ez o Tobd#l, T AMIEHE], 2 Self Driving Car
--jea qE 9k = o .
e EEIE”E{EE HTL:@{ %QE%E%IJ Smart City Mission critical
application
e.g. e-health

Ultra- rehoble c:nd Low Loiency

Massive Machine Type

Communications : : Communications
Traffic Density SENEEIE Latency Mobility SO Peak Rate
Density Rate
0.1Mbps/m2 100K/km2 10ms 350km/h 10Mbps 1Gbps
5G 10Mbps/m2 1M/km2 Tms 500km/h 100M1Gbps 20Gbps
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5G # A M (RAN, Radio Access Network)

5G

5GE A M ] = Th e Seds
CU(Centralized Unit, &+ $.71)
BBUIAESEI & 44 40 B ok, FogE XACU, H 7 abBEAESE

WA 5%

DU(Distribute Unit,437fi #.J0)
BBU H 58 2 DI RE HE#r € X ADU, 1 57 Ab EEA7) 38 2 SO SER R 55

AAU(Active Antenna Unit, 55 K2k 5.0)
BBU V2 R AL B Th e 5 IR RRU K R R & I IAAU
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Base Station Types Suburban Ethernet or Hybrid Cable ~ Fiber pRRU
——ey MIMO

|
1

) : PoE or
| Hybrid
] ' Cable
|
|

Urban

In-Building

Fiber to Cable
Bridge

|
.1
|
: !'.-l.-* n.gf]l
I
I
I

Cell Type Output Power (W) Cell Radius (km) Locations

Femtocell 0001 to 0.25 0010t0 0.1 1to30 Indoor |nteg{ated Power
Pico Cell 0.25t01 0.1to0.2 30to 100 Indoor/Outdoor for pRRUS J
Micro Cell Tto 10 0.2t0 20 100 to 2000 Indoor/Qutdoor

Qorvo Macro Cell 10 to=50 8to 30 =2000 Outdoor @®2017 Gorva, Inc.

Multi-
mode

Small Cell#E#5 78 55 Y [F B R /IMK %43 N Microcell. Picocell
Mz kEFemtocell, % B E10K2)JLH K KTEHE. Small
Cellsfrifdifr 2 AWth R Eui B e B S A =, LK

> H & = QCell - ZTE’s 5G Solution for Gigabit Indoor User Experience
ZIK E/‘] ﬁﬁ}/_ﬁ =] IX_XJ égﬂ&%;ﬁ Ho https://www.telecomsinfrastructure.com/2020/06/gcell-ztes-5g-solution-for-gigabit. html
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5G CU/DU/AAU R G 4E#

AAU (Max9)

3.5G

SWITCH FILTER

AMP

RFIC

MP.Xilinx
-> SEC SOC

FPGA

Or
SOC

eCPRI

Backhaul

Ethernet

Midhaul

SOC
Or
MODEM

MP.Xilinx
-> SEC SOC

FPGA

Or
SOC

eCPRI

DU (5G Base Unit)

Fronthaul
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5G /NEVEAAU HIRELEH

48V/POE/
AC->DC input

~90W

28V Power
Amplifier

Power Brick By
Module

5V~5.6V
Bus

Power Brick
Module

L -

Antenna

Buck Module

FPGA/AD/D
A Power

Buck Module

Transceiver
Power
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MAGHEHERI5G, AR EMIIFE (Watt/Bit) KIERFE
i, 1EH5GIIFEFLLAGRIFIEK . TrH7E5G IAX,
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RRU 900M - : -
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Huawei Lampsite

FoRFE: - AAU ( FR—/AFH/RRUSEES )

Digital Unit Shathe it s
> < Vertical

CPRI RF Cable CPRI Horizontal

Digital Unit
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MPM3683-7 16V 8A Module in 7x7x4mm

2.7V to 16V Input Range

0.6V to 5.5V Output Voltage
Continuous 8A, peak 12A

3D QFN Package

Remote Output Voltage Sensing

+1% Total Output Voltage
Regulation

COT for Ultra Fast Transient
89% Peak Efficiency 12V->1.2V
7x7x4mm QFN Package
600k/800k/1MHz FSW
Selectable Soft-Start, CCM/DCM

EFFICIENCY (%)

Vin I lT‘ AVIN NC VO UTLI;
Cimn

EN
PG

-
3 & 8

-~
o

——————
NN

60

50

=

EN I
Feoon Vo Sense+
VCC

MPM3683-7 _

Efficiency
Vin = 4V/12V/18V, Vour = 1.2V, lout = 0-10A

T ——

]
radll

w—\in=4V

—\/in=16V
| |

—\fin=12V | | |

0 2

4 6 8
LOAD CURRENT (A)

10

MAX LOAD (A)

10

Il
|
[+]

Thermal Derating

Vin =12V

BRSNS

N

e \/0=0.85V
—\/0=1.2V
w—\/0=1.8V
—\/0=3.3V
w—\/0=5V

N

.

25 45

65 85

AMBIENT TEMPERATURE

105
«  [TIRS
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Ericsson RBS 2216 900 MHz base station teardown
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TE R BIE 73 SRR U7 SRAEAE R EE 18 LA _E i 3

Typical Product Development Cycle
with Discrete Power Solutions

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

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

| 1 1
0 10 Days 18 Weeks
Product Development Time

221 JEE E DL PCBAi £k
PCBMZLHIXS, B EHRE
. FERESERBEEIERSES Z R H AR IE

& H R B% A M

- WmERASS, BES
JRE

’
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Typical Product Development Cycle

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

Industry Components Schematic Board
Standard !:I::’electlon and and Layout Fabrication
rocurement and Assembly

6 Months

1 week 1 week 1-3 weeks

Shorten the power supply
development time by as

Board
mps Fabrication
and Assembly
Power Module
1 | 1

much as 70%

0 5 Weeks 18 Weeks
Product Development Time
o RYEERBRHEt TR o KRKRALH REE
ERERTT R FPCBAiK
- PiALHIPERE o RDHISNE T
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Se45): MPM3695-100, #/PMBus, 7] FHEHI100A B FERE:, 15x30x5.3mm BGAZ} 3%

|6 10 S & 0|6 o106 & o O

i TP3 TP
W- -- - s

« BEBUERRR 1 R4S, ThR

MOSFET, HEPLLKIBI B
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MPS FE AR ) i B 5 120 = AT e 1

27

Mature/High-Quality MPS parts inside.
Overall FIT rate<0.2 fits.
High-Quality Fabrication Control.

3,079 lots/1,078,356pcs passed MPS STRM(3*Reflow+TCC96+AC48)

________|ABBR |SPEC Device Hours or Cycles

Temperature, Bias, and Operating Life
(125°C for standard and 150°C for automotive)

Accelerated Moisture Resistance- Unbiased
Autoclave(121°C/100%RH)

High Temperature Storage Life(150°C)
Temperature Cycling(-65°C~150°C)
Board Level Temperature Cycling(-45°C~125°C)

Highly Accelerated Temperature and Humidity
Stress Test (130°C/85%RH)

Steady State Temperature Humidity Bias Life
Test(85°C/85%RH)

HTOL

AC

HTSL
TC

BLTC
HAST

THB

JESD22-A108

JESD22-A102

JESD22-A103
JESD22-A104
IPC9701

JESD22-A110

JESD22-A101

32,045,000

12,758,304

784,687,000
42,828,000
5,220,700
3,187,388

5,104,000
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FPGA/ASIC Z 3K {1t F5 2 25 M) B R

Current (A)

Voltage (V)

Time (ns)

FPGA Core Power Requirements:
* Vour: 0.72V
s lour 50A
» Load Step: 0A-12.5A, di/dt=100A/uS

 Peak to Peak Deviation: <+/-3%

_—

Peak-to-Peak

How fast the control loop
response to a voltage drop

="
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Current-mode Control Constant-On-Time Control

104 J0A

E4 P {\J\\J\\H\\[\ 4] f\\ VO R s SR . U s N

18A i | 184 T e e T B Sl
124~ IL ELUAD 124

bA— bA—

I T T = Multiple Pulse

6A-- - -6A
15V~ 15V reduces delay

V= =

796ps BOGyS B16ps 796us  799us  B02us  B0Sus  BOBus  B1lps  Bl4ps
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Zub YR S IRADC/DACHI R E SR — 2258, (KRgFAE

Enabling Excellent DAC/ADC Performance

£ XILINX. Design Targets

» Replace low efficiency LDO with High Efficiency Switching Solution
» Offer easy to implement solution for customers to enable RFSoC DAC/ADC

mFS Solution: Power Modules ﬂ
e

» Greater Efficiency & Increased Thermal Performanc
» (Optimal for passively cooled applications)
» Same Noise Performance as LDO

Customized, Soft Saturation Inductor

Wide Temp Range Passive

» Fast transient (for power cycling)

Mesh-connect Packaging Technology

Key Advantages

Monolithic Power Stage
Simple board layout

Featuring Power Modules . Small Solution Size
» MPM3833C +  Minimum components
» MPM3683-7 +  Fast Time to Market

Complete power supply

Better EMI & Noise performances

2 ® Copyright 2020 Xilinx mP5 i: XI ].l NX

https://forums.xilinx.com/t5/Adaptable-Advantage-Blog/Webinar-Designing-on-the-World-s-Only-Single-Chip-Adaptable/ba-p/1105645 mps




MP S/ = fi# 1t 75 52 - EVREF0102

« MPS Solution — EVREF0102

o Ultra-low noise - <1mV Ripple
o High Efficiency
o Fast Transient

* Now on board Xilinx ZCU216 Gen3 board powering:
0 16x 14-bit 2.5GSPS ADCs
0 16x 14-bit 10.0GSPS DACs

Available for
Evaluation

Xilinx Zynq US+ RFSoC ZCU216 Development kit mps



BTG SRAILDOJT S H M 7= LE %

Noise Comparison Efficiency Comparison:
Phase Nolse w/ Internal PLL

100 . 100
a0
120 —
=130 80 .o
[ ]

-140 70 ¢ eq,

L ]

[ ]

L ]

i 60%+ Improvement
g 60
=180 -
1 10 100 1000 10000 100000 5 -
o) + + « » MPM3833CVIN =5V, Vout = 0.925V, 1.2MH=z
Freq (kHz) s
mXILINX LDO Board mMPS Board E o —APMBEEACM 25U Viouk 23,1 2V
Phase Noise w/ External PLL . DO VIN = 5V, Vout =3V
=100
v * e e e LDO VIN =5V, Vout =0.925VV
.11n 20 (A X RN ENENENENENENRNENLRENEENEN-ERER-ES-NHSNER-NRJNE-:RJ-EMNHEHSH-EH;NH;NH;]
120
10
130
0
~140 0 1 2 3
=180 OUTPUT CURRENT (A)
=180
1 10 100 1000 10000 100000
Freq (kHz)

B Xilinx LOC Board ®MPE

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

mes



HFsFonertotit  MPS FLIRAR B A

100+ products ‘

Single Multi-out Boost & USB

Buck Buck Buck- Charger
Boost

B Subscribe




MP'S FL Y5 B SR AE SG FE ufy L JF 1 A 7 i

\\\IOUT
VIN # of Output 1.2A 2A 3A 5A-6A 8A 10A 20A 36A/50A 100A
High
_ MPM3596
Voltage (24- Single PMBus, Parallel
36V Input) 10x10x4.4mm
MPM3695- MPM3695- MPM3690- MPM3695-
_ MPM3610 mpm3632s ll MPm3650 il MPM3683-7 10 o5 e e
Single 3 5°$'Z' . 3‘:1‘:4“2 4 Exfl ﬁs 2 e, PMBus, Parallel PMBus, Parallel PMBus, Parallel
Medium XOXTOmm xoxd.asmm xOx.omm Ix7x4mm 8x8x2mm 10x12x4mm 16x16x5.18mm 15x30x5.18mm
Voltage (12V
Input)
Multiple MPM54304 MPM54504 MPM81204 MPMS2504
Outout 2x3A+2x2A, 12C 4x5A 2x12A+2x5A il
P 7x7x2mm 9x15x5.18mm 9.5x16x5.18mm 15x3005.18mm
Low Input mpm3s11 [ll Mpm3s22c Jll mpm3s3sc [ll MPM3s60
(3.3V, 5.5V Single ccm ccm ccm 6A
4x6x1.6mm

Input)

2.5x3.5x1.6mm

2.5x3.5x1.6mm 2.5x3.5x1.6mm




FPGA H/fh B % it i (3-18A) &

MPM3860 MPM3632S MPM54304 MPM3695-10
NG EN SR (EN B 3V-16V 3V-16V 3V-16V 3V-16V
i HH FL 1 Y 0.5V-5.5V 0.6V-5.5V 0.6V-3.3V 0.5V-3.3V
fan HH LR 6A 3A 2x3A+2x2A 10A
Rt 4x6x1.6mm 3x3x1.45mm 7X7X2mm 8x8x2mm
ME (12V-1V) 90% 89% 89% 86%
12C No No Yes Yes
LB RIS No No Yes, 6A+4A Yes, up to 20A




MPM3596 Introduction

FEATURES Application Circuit: Dual Output Application Circuit: Paralleling
Max 45V 5V/3A Max 45V 5V/12A
i . Input Input.
« Wide VIN Range. 3.5V-45V i VIN VOUT i 4 - VIN VOUT1 l <
* VOUT Range: 0.4V-24V T WW EN1 voutis FWW— L T i LWT i vouTe i
- Dual 3A, Single 6A = L e ) : = ol o]
! VFB PG1 comp1 [-COMP 2
. Parallel up to 36A Y covpt |— 3 “Urse  mpmsses i
+ LGA 10x10x4.4mm ——PG2  MPM3596 1 33v3A — s vouT2 ]
» Small Solution Size, Minimum Ext Components —scu vourz T I V"“T;z L
« Telemetry Read-back I voumsm s T —Jero vee |—
(0] V|N’ VOUT’ IOUT’ Temp VFB 1 ? ADDR SYNC
« Change Vg7 on-the-fly (Step: 1.5mV*Divider Ratio) E oo o AGD_POND
* Low EMI 3
* Dual Side Input Capacitors AGgND PGiND
» Dithering /Frequency Spread Spectrum = VIN vouTt
e 1% VOUT Over Temp ENt E:; VOUT1_S —WW—I
* Peak Current Mode Control oo vee il
. . PG1 COMP1 |——
« External Clock Synchronization Tlece  wewmases
* Programmable MTP Registers including o sal o
o Switching Frequency R o vour-s
o Protection Threshold & Responses — oo e
o PWM/PFM ADDR SYNC
- OTP, OVP, UVP, OCP g

* GPIO can be programmed as ADC input

© MPS
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Success Story — Intel Arria 10 Platform

5G Small Station

V=12V —

09V VCC, vcep
MPM82504
MPM3683-7 095V VCCL_HPS

095V VCCERAM
3.3V

MPM3683-7 1.0V VCCT_GXBL, VCCR_GXBL

18y VCCPT, VCCH_GXBL, VCCPLL_HPS, 1.0V @5A
x VCCBAT, VCCIOREF_HPS
1.8V VCCA_PLL MPM54504 1.3V @5A
Quad 5A
1.8V VCCIOHPS, VCCPGM, VCCIO2A/21/3E/2L -

MPM3683-7 1.5V*  VECIO2K, VECI02)
s3v@isa ADRV9010

MPM3683-7 1.5V*  VCCIO3B, VCCIO3C, VCCIO3D

MPM3683-7 1.8V** VCCIO3F, VCCIO3G, VCCIO3H
MPM3683-7 1.8v** VCCIO3A

MPM3683-7 TED*  HILO_VDD

i

25V 10_2V5

FPGA Power Transceiver Power
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- G HACET, YR
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o SGHLI R R SR S 1
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. Intel ‘&
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