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Industry’s Broadest Clock and Timing Portfolio

k  |EEE-1588 & Synchronous Ethernet Compliant Solutions
N etwor e PTP and Servo Algorithm Software

e Sub 100fs Jitter
SynCh ron |Zat|0n *  Multi-channel PLLs with Up to 20 Outputs

*  Precision OCXO/TCXO/VCSO/VCXO

* Low-Cost Crystals and MEMS
Oscillators . Low Noise

* Low-Power OCXO & TCXO

e AsLow as 78 fs Phase Noise

Clock Generation «  Preconfigurable with up to 20 Outputs

e  Crystal-less™ PCle® Clock Generators

* Low-Additive Jitter

*  Any Format In/Any Format Out
Fa n OUt BUffe rs e Gen 1-5 Compliant PCle HCSL & LPHCSL Buffers
* Upto 22 Outputs

e Single and Multi-channel solutions

Jitter Atten uators * Any Format In/Any Format Out
*  Sub 100fs Jitter Performance

@ MICROCHIP



Megatrend Alignment

5G Communications Data Center Networking Automotive Industrial and loT Healthcare Aerospace Military

Rt -

End Market

uuuuuuuu
EEEEE

ADAS/Autonamous 2%
Driving 3%

Growth Opportunities (

* Large potential in Automotive * Data Center/Computing
* AEC-Q100 qualified MEMS & Buffers * New products for PCIE Gen 4 & 5
e Capture 5G growth in Communications

@ MICROCHIP



Key Growth Pil

Focus on 5G, Data Center
and ADAS

Align with key clients in
target markets

N

Focus on Megatrends SoC
partners & designs

Track, retain, drive revenue

lars

Megatrends

External
Ref Designs

/

Dedicated team & align
with internal clients

Track, retain, drive revenue

Best-in-class website
Promotion, awareness
Easy-to-use tools
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Clock and Timing for
Communications
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Timing for Communications

Data rates continue increasing from 100G to 400G & Microchip’s Clock & Timing solutions have the Stability, Jitter and Phase Noise
800G, demanding high-quality system clocks needed required by these demanding environments

5G is driving a X10 improvement in Synchronization Microchip’s Network Synchronization and Precision Oscillator solutions are
performance throughout the Network industry leaders in performance and are the most widely deployed and trusted

* 1to5 channelsin single package
MicrocHIP * Lower power

ZL3073x

Synchronization Solutions that Support . e Small: 9x9mm & 7x7mm options
High-Bandwidth Applications . p Ak '
S N : : s 2 ZL3073x/63x/64x ° More outputs, up to 10D/20SE
Bl | ) ' Released * Lower jitter: 100fsgys typical @ 156.25MHz
July 2021 * Ultra fast lock to PPS reference, <30s lock time

* Advanced chip-to-chipinterfaces

High Precision Holdover Oscillators

* Highly Stable references capable of 10 minutes to several day holdover
* Temperature Stability <2ppb

* Operating Requirements as high as 95 °C

Cost effective Solutions

* Low stability OCXO or High Stability TCXO

* Require high-frequency low-phase noise VCXO or VCSO in TX chain
* Low Power Solutions required

’s\ MICROCHIP



Market Leader in Network Synchronization

Unit

PHYs with +/-1ns Time Stamp Accuracy 25 years of Phase Locked Loop (PLL)
supports high quality Algorithm deployments for Network Synchronization
N\
A GPS/GNSS
1588 Clock/PPS/ToD EEE1588 PLL w/ Receiver

Embedded PPS |

Algorithm

1588 SPI/12C Synchronizers capable
Packets ZLS30390 ZLS30xxx . )
1588-PTP || Algorithm of meeting tight

M N Class C & D accuracy

Synchronous Ethernet Clock(s)

Ultra Low phase noise

CDR
SERDES

Widest deployed 1588 software requirements
SyncE PLL
G.8262.1

BITS/SSU T4 PLL

N
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Leverage Synchronization Success

Win customer with the strength of Microchip Synchronization solutions

Find the other timing opportunities in the system

Timing Cards

Clocks for PCle

Crystal
. v
Line Cards Jitter
Attenuators

LCH#1 ~ ﬂ ' /I Synchronization
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Clocks for FPGAs
and PHYs

and CPUs

many Additional Timing \

Opportunities in Timing Cards
and Line Cards

* Precision Oscillators

* Jitter Attenuators

* Clock Buffers

* PCletiming

* Clocking FPGA

* Clocking PHYs

\'\Clocking CPUs /
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5G Timing Solutions Landing Page

* Interactive Network
* Product selection ta

Q\ MICROCHIP

Products Solutions

Products / Clock and Timing / Applications / 5G Timing

Documentation Documentation

5G Timing Solutions

Tools and Software

microchip.com/5GTiming

Support Education About Order Now Q

Mobile network architectures have been drastically impacted by the need for higher speeds, higher bandwidth and lower latency in this new era of globa

connectivity. 5G technology is rapidly emerging to address these needs and to provide reliable, robust and high-quality services to end users around the world. The
connectivity, speed and performance unleashed by this leading-edge technology is driving advances in hand-held mobile devices, autonamous vehicles, smart

cities, smart homes and an array of Internet of Things (IoT) applications.

These next-generation 5G networks require highly accurate synchronization to enable end-to-end nodes to meet the extremely tight time accuracy requirement of

£130 ns. While 4G networks relied on GPS receivers at every cell site to act as time sources, 5G networks use the IEEE® 1588 Precision Time Protocol (PTP) as the

primary method to synchronize time across devices. Our portfalio of synchronization products has the performance and features you need for implementing

accurate time performance in your leading-edge 5G designs.

Key Features

Precise phase/frequency measurement and tuning features to lower
system latency to achieve Class C and, in the future, Class D
performance

Field-proven and sophisticated packet clock recovery algorithms that
are the most widely deployed by carriers

Small-ferm-factor OCXO and TCXO with superior slope vs. temperature
performance and operating temperature range up to 105°C

Very-low-noise VCXO/XO to support 5G jitter requirements

OCX0s with temperature stability of less than 3 ppb and superb
holdover performance including 1.5 ms

Key Applications

Central timing function for carrier network equipment compliant to
ITU-T G.8262.1, G.8273.2 and G.8273.4

Communications systems timed by any combination of Synchronous
Ethernet, IEEE 1588 PTP or GPS/GNSS

Support for new 5G wireless architectures: CU, DU and RU systems
5G systems with precise time requirements driven by advanced
services such as carrier aggregation, coordinated multipoint, OTDOA
ocation, etc.

Diagram with linksto b
bles tailored for 5G syst

=)

5G- RU/RRH
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Network Synchronization
Products

We serve the 5G market with our leading-

edge network synchronization timing IC and

S e M S S NN S R S TS

End-to-End Pha{
« +1500ns (44

®

equipment, including Radio Units (RUs) and Remote
Radio Heads (RRHs), is fundamental in wireless
infrastructure. With mobile traffic demand projected to grow
exponentially over the next few years, networks are being

designed to deliver a greater number of connections, as well
as higher bandwidth per connection. To support these
objectives, 5G is expected to drive radio bandwidth >10x.

We offer a complete timing solution to quickly enable
frequency and phase synchronizafion and reliably operate itin

a field deployment.

Click to
Enlarge

Oscillators

We offer the most complete line of oscillator

timing solutions with best-in-class phase

noise, stability, operating temperature and

S i s S ) B R S R )

18

der®4100
ndmaster

est timing solutions
em requirements

Clock Management Products

Our broad portfolio of clock generation,

buffer and jitter attenuator products

combines ultra-low jitter generation,

@ MICROCHIP


http://microchip.com/design-centers/clock-and-timing/5g-timing

Typical Reference Clock Frequency for Comm

Typ.Freg. | OX | CLKGen | Jitter Atn._
PCI Express 100 MHz & —>
DDR2/3 200 MHZ SERDES 3 4
DDR4/5 300 MHz e
Z1.3025x
SAS/SATA 75/150MHz 713026x
Serdes/2.5G, 125 MHz MX55/57  SM803 5130253 B et
5G Ethernet 156.25MHz VC-711 SM806
Z130256
CPRI 122.88 MHz ~ MX77 713027x
) VC-830 _
ereless BS 1536 MHZ SmartNIC for Network Acceleration
SONET/SDH 155.52 MHz Z1.3025x g
311.04 MHz ZL3026x ‘*’
622.08 MHz SM803/806 i
ZL30270/1
137;:2‘; MGT Intel® Arria®10 XL710
USB 2.0 40/48MHz CMOS MX85 2130267 ;th.::::u,,
USB 3.0 26MHz 2130267 i Eth Controller

PCle Gen 3x8
PCle Gen 3x8

Source: Ref guide with Intel, Xilinx , Broadcom and NXP



https://ww1.microchip.com/downloads/en/DeviceDoc/00004177.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/00004180.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/00004178.pdf

Clock and Timing for
Data Center

Microchip Corporate Presentation Details Rev 29 -1 May 2020 @ MlCROCHlp



Timing for Data Center and Enterprise

PCle Gen 5 interconnect speed needed for next Oscillators, Clock generators and Clock Buffers that exceed PCle Gen5
generation applications and hardware requirements giving extra system design margin
Reduced design risk and vendor count Synergy with Datacenter PCle switch and SAS controllers

Perfect Timing

Intel DB2000 Buffers PCle Gen4/5 MEMS Oscillator
Z21L4029x DSC1203/04
* Intel-Qualified for next-gen * Smallest package size: 2.5x2.0
data centers mm
* PCle Gen 4- & 5-compliant * PCle Gen 4- & 5-compliant
* Ultra-low additive jitter: 15 fs * Wide temp range: -40 to
typical 105°C

\ /
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PCl Express® Market Landscape

* PCle has been widely adopted as a popular high-speed serial
interface in computing, consumer, and communications markets

* Available in most processors, FPGAs, SoC’s, and chipsets
* Most applications require a timing product

Enterprise Computing Consumer/Embedded

Server *  Workstation * Access Points ¢  Switches DTV *  Printer
Storage e SSD Memory e Routers * Hubs  STB/BDR * Audio/Video
Datacenter * Cloud Computing < Line Cards e SOHO * Gaming *  Gateways

www.microchip.com/timing/PCle
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http://www.microchip.com/timing/PCIe

PCle Timing Overview & Tools

PCle®

Maximum Allowed PCle Post-

Version (Year |Filtered Jitter Measured in the

Introduced)
2.0 (2007)
3.0 (2010)

4.0 (2017)
5.0 (2019)

6.0 (2021)
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* TCG Cross Reference

Search Result for "": Records 3576 to 3577 of 3577

Competitor Part Competitor
LMKO0304 TI
8535111 DT

« first < previous 136

Search Result for "9FG430": Records 1 to 2 of 2

Competitor Part Competitor
9FG430/830 DT
SFG430 IDT

137

Back to Search

Microchip Part Cross Type

7140234 Pin-to-Pin

ZL40250 Pin-to-Pin

138 139 140 141 142 143 144
Back to Search

Microchip Part Cross Type

DSC557-03 Functional

DSC557-03 Functional

Copyright 2022 Microchip Technelogy Inc. All rights reserved.
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 Product Parametric Search

< Hide Tree Menu

Change Product Group

v

MCUs/MPUSs with Connectivity

v

MCUS/MPUS for Displays
MCUs/MPUs with Low Power
MCUs for Motor Control

v v v

MCcuUs for Intelligent Power

v

Functional Safety Ready MCUs
Amplifiers and Linear
€0 and Smoke Detection

Thermal Management

v v v v

Ultrasound Products

<

Clock and Timing
> oscillator
 Clock Generation
All clock generators
Ultra-Low Jitter Clock Generators
Low Jitter Clock Generators
Low Power Clock Generators
5G Clock Generators
PCle Clock Generators
Automotive Clock Generators
Buffers
SyncE and IEEE 1588
Jitter Attenuation
> Clock and Data Distribution
> Real-Time Clock

Buffer Products

Product View Mode All Popular

ChartView Mode All Specification @D Summary

V' Search Filters

L0230
Buy from Misrachip

L0262

Seytom wicroarp B P Taness :

280268 N .. s

180268 N - |
Sosomcocny B Pt : =
e 4] Faneu 112 )

Buy from Misrachip

Microchip Proprietary and Confidential

PCle Clock Generation Products

Product View Mode All

Popular

Chart view Mode All Specification @D Summary

A search Filters

Product PCle Gen #ofOupuss  Output Logic Input Type Voitage Dimensions
2130250 | R e 10 CMOS, PECL, LVDS, Crystal or Reference || 18,23 3.0x3.5,4.0x40,
2130251 121314 & — HCSL Crystal 2533 5.0%5.0, 7.0x7.0
2130260 12131415 HOSL. LVDs, Crystal or Reference || 25-3.3 3.2x2.5mm 14-pin

LVCMOS
2130261 s Integrated Crystal 23 4.0x4.0,7.0x7.0
ML, CMOs .
130262 Integrated MEMS 5.0x3.2mm 20-pin
CMOS, LVPECL, -
2130263 ol— os 5.0x4.0,3.0x1.7
2130264 min: 1 5.0x5.0
CMOS, PECL, LVDS,
- - 5.067.0
zuozes X leow X zmzez X m z|30251 X
5 of 8 selected
s Product *  PCecen . # orOutputs Output Logic . Input Type
B | gee ryscal or Reference
Sty [+ 2rRs : cuL cmos [Sap——
230263 . i R ) B )
| v " o5 Lypsce s Coma o s
fowio i 23 v st cuos, rysial o Refarence
e au2raais . LVDS, LYPEEL HESL, CMOS, HETL Crymal o Rate
230281 . .y e
S trom wicrocns B s ; cu.cuos ot
[ B arsiars e cuL cmos Cryseel

Buy from Micrachin

LYPECLILVDS/HCSLISSTL/CMLILVCMOS

LVPECLILVDS/MCSL

LVPECL/LVDS/HESL

LYPECL/HCSLALYDS/SSTL/CMLAVEMOS

LYPECLIHCSLALVDS/SSTL/CMLILVCMOS

Output Type

LVPECL/LVDSHCSLILVCMOS

sl

LYPECLIHCSL/LVBS/SSTLICMLAVCNOS

LVPECLIHCSLILVDS/SSTLICMLILYCMOS

Supply Voltage (V)

151812533

EEEE

FECE]

28232

2533

Output Frequency (Max) (GHz) Output Data Rate (Max] (Gbps)
16 o
04 o
04 o
5 0
15 o

Download Chart

Pagination No Yes

iplaying s resuls

Toggle filters view : Stack @D Scroll

Search over entire chart Q

S vomge 3 S packages
B savem
sz a0 sewern
2533 s sewgm
s 00 savem
1ass a0xa0 sewarn

Download Chart

Pagination No Yes

Displaying 5 results
(seachoverontiechant |

+ Propagation Delay (Max) (ps)

T1ee

1186
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https://www.microchip.com/en-us/parametric-search/chartno_261

Total System Solutions for Data Center

MCUS Front Panel Motherboard PCle Cards Backplanes

Boot Drive

Quick Sync 2 | ] Flash Module

MCU32

WSG

Flash Module

FlashTec

PCle SY 75603

Retimer

Controller : Current

@ MICROCHIP



PCle Switchtec Reference Designs

* Clock Generators for Switchtec PCle
Switches

* Approved and pre-configured timing solutions
for use with Switchtec devices reducing design

risks:
* Saratoga PCle Gen 3 --ZL30281LDG1
* Trident PCle Gen 4 --ZL30265LDG1Q033

* Harpoon PCle Gen5 --ZL30265LDG1QO5N
* PCle Gen 5 Clock Gen --ZL30282LDG1

* PCle Gen 5 MEMS OSC -- DSC1123DI2-100M0000

—
Mi HIP
S tec™

PCle itches

e Buffers for Switchtec PCle Switches

* PCle Gen 1-5 LPHCSSL buffers with superior
Jitter performance, on chip termination
saves boards space and gives extra timing

margin.
L — * ZL4029x 20 output LPHCSL output buffers
- £ « SY756xx Series of PCle Gen 1-5 LPHCSL buffers 2,
— — [ En 4, 8 and 12 outputs with on chip termination
' M.:?H.p — * Waverider Retimer: ZL30265LDG1Q03V
| Ple Swines — G
|

. \ MICROCHIP
— AN\



Total System Solution: Gen 5 Reference Design

17

Clocks and Buffers

e

Ethernet PHY

~

A\

™
et

|:| GPIO Expander
PCle® Switch |::'
L —
S/N SEEPROM

Sensor

-~
-~

McRooe

|:| Temperature

MFG SEEPROM

T 17

=
—
—

—] |

Link to reference design:

Microchip Component

Microsemi ZL30265

GEIETEN GOV S R T o T €T -0 Microsemi VXM7-1362-50MI000000
Microsemi ZL40293

Microchip 24LC128

Microchip 24AA02U1D (2 kbit)

Microchip EMC1412

Reference Design Component

Electronic Serial Number (Board)
Ethernet PHY Microsemi VSC8541XMV-01
Reference Crystal for Ethernet phy Microsemi VXM7
Microsemi ProASIC3L
A3ZPE3000L-FGE96

Reset Monitor Microchip MIC6315

Regulator - VDDO Microchip MIC24051
Regulator - 3.3V

Regulator - FPGA

Microchip MIC45212
Microchip MIC24051
Microchip MIC24051
Microchip PAC1934

Regulator - Ethernet

Digital Converter

Current Sense Amplifier

< | b e W
S(3 AHBEIHB
&g T T = x
® | % L] m| o )
o o o (=]
[ g 2|8 o
o ] o| = ~
m wa §-|-| [ 7]
= m w Q
) 3 3 =
=] (=] -~
= & 8
[
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https://pmcs.com/myPMC/download.php?res_id=370021&filename=Microsemi_Switchtec_G5_Reference_Design_Package_370021.zip

New Timing for Intel Data Center Roadmap

oming
3

DB2000 Buffer (ZL4029x)

CK440 Clock Generator (ZL30291)

20 LPHCSL output buffer * 19 LPHCSL output clock gen
PCle Gen 4- & 5-compliant * Generates PCle (100MHz) and
Ultra-low additive jitter: 15 fs Platform Timing (25MHz)
typical for extra margin * Jitter less than 40 fs

In Production *  VXM7-9039-25M000 Reference

* Samples Now, RTP Q4 CY21

Whitley platform - PCle 4 Eaglestream platform — PCle 5
* Cooper Lake (14nm) * Sapphire Rapids (10nm)

* Ice Lake (10nm) * Granite Rapids (7nm)

* DB2000 Revenue Ramp * CK440 target

INCREASING THETSSR§0F INNOVATION

2014 2015 2016 2017 2018 2019 2020 A\ /4] 2022
: RN
INTEL® XEON* INTEL* XEON™  INTEL® XEON® ZOGENINTEL'XEON"  COOPERLAKE  SAPPHIRE NEXT

PROCESSOR E5 Y3 PROCESSOR E5 V4 SCALABLE PROCESSOR SCALABLE PROCESSOR RAPIDS GEN
HASWELL BROADWELL SKYLAKE CASCADE LAKE ICE LAKE x

3 0 405

QUARTER CADENCE QUARTER CADENCL

ntel? {1} INVESTOR MEETIN

The Intel Skylake platform introduced scalability

allowing multiple processors to be meshed in 2/4/8
device topology for increased computing power

ZL40292 o=

© PCle

CPUD

CPU1

PCH

PT_IN
PT_CUT

Server with eight Sapphire Rapids CPUs showing

CK440+DB2000 can address these meshed architectures

@ MICROCHIP




Message: ZL30291 Order/Sample before RTP

 Blue Book

* Expectations are that our team will be communicating with Intel early in
August to achieve Blue Book status by the end of Oct.

* Pre-Rel Samples

* For small quantities (<500 units)

* We will continue to support small quantity samples (LDG1s) at no cost (UNC) to
continue to secure sockets and wins

* For larger quantities (>500 units)

* We will allow both LDF1 and LDG1 orders to be supported with USC orders in
conjunction with a waiver supported by a near REL test program

iy A8\ MicrocHIp



Complete PCle Clocking Solutions

N N BN

* 100-460MHz

(2]
o
b
>
@
=
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a

A (Gens
MicROCHIP
Y7560

2 [—=
SY75603
* 16-QFN, 1.8V ~ 3.3V
¢ Ind Output Enable

e 24fs Additive Phase
Jitter

"—& Automotive Qualified Versions Available

MicrocHIP

SY75604

e

* 16-QFN, 1.8V~ 3.3V

¢ Ind Output Enable

e 24fs Additive Phase
Jitter

Gen 2 \ Gen 5

% 2 MicrocHIP MicrocHIP MicrocHIP MII:QZHID (-) MicrocHIP MicrocHIP MicrocHI

0o 8 PL602-2x SM802181|SM806031 SM806032 PL602041 ||SM806033 SM806034

g

(\]] g * 6-SOT/8-SOP *+ 16-QFN  * 24-QFN . 48.QFN 7x7mm * 24-QFN  « 48QFN ., 48 QFN 7x7mm

O o . 25V~33V * 3x35mm + &dmm 5 gyn33y " 251007+ 100MHz 5 gy~ 33y

a. (5] . 25/100/ 125/ e 100MHz * 100MHz 100MHz 125/200 « 100MHz

200MHz
x MicRacHIP MiCROCHIP MicrocHIP
8 B 8 2130281 PL60704x SE
O 7, 2130282
) th f * 32/56-QFN e 24-QFN, 2.5V~ 3.3V « 56-QFN
o g § * 3/6 Outputs e 25/100/125/200 * Ind Output Enable
o * Programmable SST * Programmable SST ¢ 170fs Phase lJitter
O
* Programmable SST
s —— 3

7)) Gen5
3 ﬁ 2 Mlcnc\ncmp Mll:%?:mn =
= O 2 MX875BB0023
-0 0
© e R
46; o 9 * 6-pin DFN, * 14-QFN * 14-QFN ¢ 20QFN e 48-QFN 7x7mm
t. G g 2.5x2.0mm e 2.5vV~33V e 2.5v~33V e 2.5v~33V e 2.5v~33V
(@) Q. (U] e 2.5V~3.3V * 100-460MHz * 100-460MHz * 100-460MHz ¢ 100MHz

MicrocHIP

PL602081

* 44-QFN
+ 2.5V~33V
* 25/100/125/200

MicrocHIP

PL60708x

e 44-QFN, 2.5V~ 3.3V
» 25/100/125/200
* Programmable SST

MicrocHIP

SY75608

e—e

* 48-QFN, 1.8V~ 3.3V

* Ind Output Enable

e 24fs Additive Phase
Jitter

MicrocHIP

2130267

56-QFN
Ind Output Enable
170fs Phase lJitter
Programmable SST

\(Gens
MICROCHIP

SY75612 |

* 56-QFN, 1.8V~ 3.3V

* Ind Output Enable

e 24fs Additive Phase
Jitter

[ oG o - D

MicracHIP

ZL30291

e 40fs Phase Jitter
* CK440 Compliant

MicrocHIP

ZL4029x

e 72/80-QFN

¢ Ind Output Enable
e 15fs Additive Phase
* DB2000 Compliant

I
NEW
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Clock and Timing for
Automotive




Timing for Automotive

Trend / Requirement

Increasing demand for timing components driven by
autonomous driving and in-cabin experience

ADAS sensors need compact and robust clock source

Next level Autonomous driving requires more complex
clock tree and lower jitter reference clock

Infotainment & Telematic System

Clock & Timing Components: 510

. Infotainment and Intemet Platform
. Car Audio and radio

*  Bluetooth handstee system

«  Navigation

*  Mobie device gateway
«  Automative Conneclvity
= 3G 4G, 56 Wifi, Te
= VX

Safety Electronic System

Clock & Timing Components: 8-14

. Batlery managemant
*  Power Steering

«  ABS

« ECU

«  Arbag

Tire Pressure Monitoring
System (TPMS)
Clock & Timing Components: §

+  Transmitter
. Recelver

Advanced Driver

Assistance System (ADAS)

Clock & Timing Components: 512

+ AVMRCMFCM

. Lane Departure Waming
«  Traffic Sign Recognition
+  Oojpect Detection

. Adaptve Ligh

+  Bind Spet Detection

+  Night\Visicn

Security Electronic System
Clock & Timing Components: 4-8

*  Cluster

*  RKEPEPS

*  Windows and Mirrors Control
*  Seatng Systems

*  Smart Junction Box

= Power Lifligate

*  Gateway Modules

Microchip Timing Solution

)

Broad automotive timing portfolio including Oscillators, Clock Generators and
Buffers, AEC-Q100 qualified for automotive grade 1 and 2 up to 1252C

MEMS oscillator offer smallest package size and best shock and vibration

resistance

Automotive grade clock generator and buffer products support high frequency
differential clock that meet PCle Gen 4 requirement

"

Crystal-less MEMS Clock Generator

DSA400 PLA133
Multiple clock outputs with no * 4,6 and 9 output buffers with
external crystal low additive jitter
Robust performance in harsh * AEC-Q100 qualified -40 to 125°C
environments * Leaded and wettable flank
PCle Gen1/2/3/4 packages for reliable soldering

AEC-Q100 qualified -40 to 105°C

CMOS Clock Buffers \

)

Microchip Corporate Presentation Details Rev 29-1 May 2020

@ MICROCHIP



Automotive MEMS Oscillators / Clock Generators

* Problem:

* Increasing silicon content within cars has increased the number and complexity of
timing components required. Reliability is critical, board space is limited

e Solution:

* MEMS offers far superior performance in harsh environments across wide
temperature range both for Frequency stability and reliability

/ MEMS Advantages \

* Rugged - 50k G Shock / 70 G vibration
* Reliable — AEC-Q100 automotive grade 1
* Stable -
* +10 ppm over -40 to 105°C
* £20 ppm over -55 to 125°C
* Small - 1.6x.12mm CMOS / 2.5x2.0mm Differential
* Flexible — Any-rate frequency output

* Fast - 48hrs Sample / 4 - 6 weeks production /

package body

(mold compound)

package leads _

(copper leadframe)

- MEMS die

ASIC die

@ MICROCHIP



Higher Reliability and Flexibility over Quartz

50000G
500X MECHANICAL SHOCK

4.6X VIBRATION

1822MHr

24X AT 90MHr

Any frequency

DESIGN FLEXIBILITY AEC-Q100

Limited frequencies

20ppm@-40 to 125°°C
BETTER PERFORMANCE TOTAL STABILITY N/A
1.6x1.2mm CMOS 2.5x2.0mm Differential

BOARD SPACE SAVING PACKAGE SIZE 2.0x1.6mm CMOS 3.2x2.5mm Differential

4-6 weeks

FASTER TIME TO MARKET LEAD TIME 8-16 weeks

BOM CONSOLIDATION 2-8 pre-programmed frequencies Programmable drive strength Spread Spectrum clock

EMI REDUCTION 20N N/A
1/2/4
COST AND SPACE SAVING NUMBER OF OUTPUTS

Microchip MEMS Oscillators
Standard Quartz Oscillators 9
MICROCHIP



Broad Automotive MEMS Portfolio omoe e e

Spread Spectrum Crystal-less

Low Power Oscillator ' ' )
Low Jitter Oscillator Oscillator Clock Generator
~ : ~4dmA, Up to 4 Outputs
ot 21-3 WFI)A . 0-65p(51 ;E‘Z;\;‘g;e Jitter +£2.0% to -3.0% SST Any Output Format
P 3):(3V ;nm IaCVaI?e 2533V Supply Voltage up to 15dB EMI reduction LVPECL/LVDS/HCSL/
.8-3. upply Voltage 7S y 9 1.8-3.3V Supply Voltage CMOS

FTO0x50mm 50x32mm 32x25mm 25x20mm 20x16mm 16x1.2mm

B % ® * * *
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DSA6000 Family: Ultra-Low Power Oscillators

* Output frequency range: 2k~100MHz (include 32.768KHz)
e Ultra-low power consumption:

Regulators VDD

ot SO N - * ~1mA (active), ~10uA (standby)
g « Ultra-small package size:
{ T “ana” + 1.6x 1.2mm, 2.0x1.6mm, 2.5x2.0mm, 3.2x2.5mm
e | * Wide temperature range: -40°C to 125°C
m' * High stability: £15/25/50ppm

* Supply voltage: 1.8/2.5/3.3V

* Fast startup time: 1.3ms

* Supports Spread Spectrum 0.25 to £2.5%, FS, OE functions
e Package: 3.2x2.5mm, 2.5x2.0mm, 2.0x1.6mm, 1.6x1.2mm

Key Features Benefits to system

* Ultra-low power, low voltage operation * Extends battery life / Green initiative
* Smallest package size * Saves board space
» Spread Spectrum/FSEL function with fast start up time * EMI reduction

* Flexible system design
* Supports quick wake up or deep sleep

@ MICROCHIP



Total System Solutions
Clock Generation Implementation

Ethernet PHY Clock
25 MHz

MEMS Oscillator

Y3

2

EN

GND

VDD

ouT

4

3 XIN25M
Cd

—  DSC6102HI2B-025.000

GND
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P\ Mu:nocmpb-muz- SR

MPU Clock
24 MHz
MEMS Oscillator ;5 33
24M_EN >—c£ EN  voD P by
2 3 xinoam, LS4
GND OUT > 0 1uF
—— DSCG6102HI2B-024.0000T  —=
GND GND
S RTCC
32.768 kHz
_ ~ Crystal
C) XIN32K XOUT32K
i C48 J_ e lcez
I[] h 20pF 12.5pF 20pF
@ =

GND
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LVCOMS MEMS Osc. Jitter vs Power

Phase Jitter

10pS ——————=" """ m - m e m e m e m e mm—mm——— U,
‘ DSC12x1 II
0.5pS _________________________________________________ .-___
1mA 3mA 5mA 10mA
Power
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Facilitate EMC Certification
Using Spread Spectrum

Radiated Spurious
exceeds regulatory limits

T \
% REGULATORY LIMITS
P~
Ll
=
o
n. hﬂ“‘“"“ﬁﬂWﬂme
DEVICE EMISSIONS
30 40 50 60 70 100 200 300 400 500 600 700

FREQUENCY (MHz)
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DSA63xx Spread Spectrum Oscillators

Standard pin out with spread spectrum clock output for EMI reduction
e e Spread spectrum supports

e ° 10.25 to £2.5% center spread
%-- % /M\ * -0.5%to-5% down spread
HEEE i | A - Enable/disable spread spectrum from pinl
) Foqwony e ‘ ‘ mamo o Output frequency range: 1MHz - 100MHz
* Ultra-low power consumption:

4 % * ~3mA (active), ~1uA (standby)
[ ' * Ultra-small package size:
LU RO o R LR | * 1.6x 1.2mm, 2.0x1.6mm, 2.5x2.0mm, 3.2x2.5mm
* Pin 1 supports spread enable/disable input

; * Supply voltage: 1.8/2.5/3.3V
v * Wide temperature range: -402C to 1252C

Key Features Benefits to system

* Center/ down Spread Spectrum up to 3% * EMI reduction in wide applications

 Standard oscillator pin out with spread spectrum on/off control pin ¢ Reduce EMI without board modification and addition component

* Smallest package size 1.6x1.2mm * Saves board space
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Low-Power Low-lJitter MEMS Oscillator

DSC1500

Key Features

Any frequency between 2.3MHz to 170MHz
* 2.3MHz to 125MHz for 1.8V

LVCMOS output with 3 drive strength options
* For signal integrity and EMI control

1ps RMS phase jitter with only 6.5mA power
1.8V or 2.5V to 3.3V supply voltage

Excellent total stability as low as +20ppm
Wide operation temperature: -40°C to 125°C
Standby enable input for longer battery life
Fast Startup time (2.5ms)

Industry standard packages:
* 7.0x5.0, 2.5x2.0, 2.0x1.6mm
* 5.0x3.2 and 3.2x2.5 soon will also be available

Automotive grade DSA15xx available in Q1 2023

/“
%

9 Nodal supports per side

|

I
=

>

Applications

MCU, FPGA reference clock
USB, SATA, SAS Reference Clock
100M/1G/10G Ethernet Clock

Drop-in Replacement to standard Oscillators
like Epson SG-210 and SiTime SiT1602B
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DSC1500 Jitter Performance

Lowest Power per Jitter Suppression Proportion

Phase Jitter

L]
——
8

‘ DSC12x1 I v,

1mA 3mA 5mA 10mA
Power
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Thank You




