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Overview

® [ounded in 2005, DAPU TELECOM, with its headquarter in SSL hi-tech industrial park
Dongguan China.

® Dapu provides Frequency, Clock, Timing and RF products for global customers.

® [ocus on telecom industry, started in 3G, growing in 4G and leading in 5G. DAPU has
become a strategic partner with the world’s Tier 1 customers.

® Provides high-quality products and excellent services to 1700+ customers in 20+
countries around the world.

® Customized solution and cutting edge technology, create technical innovation and
cost effective value for customers .

>25%

R&D staff ‘

Technology Rieiradeon C 800.348.5580 @ rellpower.com
Elgctromcs 630.208.2200 rellpower@rell.com

6
Subsidiaries

>15%

500+ staff R&D Investment

Partner
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Mission; Vision & Value

7 Mission
Focus on providing core products and solutions for the ICT & AloT
field, creating value for customers

Vision
Become a global technology leader in the field of clocks and RF,
and explore the future together with strategic partners

Value

Integrity, Quality, Learning and Creation

DALV

Technology Richardson 800.348.5580 rellpower.com
Partner Electronlcs (. 630.208.2200 @ rellpower@rell.com

POWER &
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Brgfmarket sharein s baseistation

7 U 'J ‘F) A Enter automotivermarket
“, ')

Selutions for 5G
VEinvestment

O
/72015

\“ONationaI CNAS Lab

IEEET1588 chip product line

2008
High-stability oscillator

Clock modules
ASIC IC developing

2012

Enter top telecom company

o 2005

Founded in Dongguan

Richardson
Electronics

( 800.348.5580 @ rellpower.com
630.208.2200 rellpower@rell.com
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Branches

Ireland
A
) HT-tech
{‘( Head Quarter SAan Francisco (Tianshui) HT-tech Beijing
. ® (xiany A
L 3 Manufacturing center ° .
i;:fnghal
Chip factory Dong.g an TSMIC/HHNEC
- Fab : TSMC/UMC/SMIC Leadyo TSMCIUMCIASE
« A/T: ASE / HT-tech/Leadyo
+ 4 R&D Center 'V'i'aYSia
Shanghai (IC) §EE
Shenzhen(IC)

Suzhou (Ferrite)
Dongguan (Clock
module/Circulator)

8 Sales & tech. support center

A Ireland  Beijing
Shanghai Shenzhen
Hangzhou Wuhan
Dongguan Suzhou

DALV

Technology Richardson C 800.348.5580 i) rellpower.com

Electronics

POWER & MICROWAVE
TECHNOLOGIES

630.208.2200 rellpower@rell.com
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Company Structure

DAPU TELECOM TECHNOLOGY Co.,LTD

HongKong DAPU W FYT (Dongguan) Kaymax (Suzhou) Huibiwei(shanghai) m

» Sourcing « Timing Chip * RFR&D * RF production * PLL chip developing » SPXO Production
* Logistics » |IEEE1588 Developing * Circulator/Isolator * Ferrite Material * IC Design * TCXO Production
* IC R&D Center * Production

» Crystal Oscillator/Clock Module/RTC testing Produced in HQ Guangdong Dapu Telecom.

DALV

Technology Richardson C 800.348.5580 @ rellpower.com
rellpower@rell.com

630.208.2200
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Innovation & Patents

82 Invention patents

4 American invention patents
84 Utility model patents

14 software copyright
Others ...

REEREAREERT |

Joint Laboratory of new generation
communication technology with
Tsinghua University

Joint Laboratory of Ferrite
Material with USTC

Joint Laboratory of

Crystal Oscillator Laboratory Microwave with CAS

Technology

Richardson (. 800.348.5580 @ rellpower.com
Partner

Electronics 630.208.2200 rellpower@rell.com

POWER & MICROWAVE
TECHNOLOGIES
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CNAS Laboratory

* Includes mechanical lab, environmental lab, physical and chemical lab and Y=, bosei fhxy
electrical property lab awmuman rsonsomy sccnsaron cmrmars

* More than 30 experiment abilities on crystal oscillator, clock module, etc.

v" CNAS was officially approved in Dec. 2011

v' Rated as the key lab of Dongguan in 2013 ” {4

* Preparing for China National lab accreditation ) 1| |E ]

Technology Richardson

= (- 800.348.5580 rellpower.com
Partner Elpectronlci 630.208.2200 rellpower@rell.com
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Company Strategy

Q\f\

Market, Branding globalization
Guarantee continuous performance growth
Connect with the world and gain insight into industry dynamics and

i' -ﬂ- ri development {3} &

=

Key Customers
Resource concentration
Deeply penetrated in the main fields and
cooperation with strategic customer

Develop strong related technologies and products
High comprehensive cost performance
Provide one-stop service

Maximize synergies

6\o\:;a\ization Strategy

&
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DALV

Richards:on 800.348.5580 @ rellpower.com
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Market Strategy

Clock, Timing and RF, provide full solution to all

market application

—~
- & ® —
High Stability Clocks Full Chain Clock Chips RF components
DA~V

Technology Roeixuson C 800.348.5580 @ rellpower.com
Elscuomcs 630.208.2200 rellpower@rell.com
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Product Line & Market

Richardson (. 800.348.5580 @ rellpower.com
Electronics 630.208.2200 rellpower@rell.com
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Product Line

Clock 0 ‘

Module

Crystal SPXO/TCXO OCXO Clock Module Clock Board Timing Device

Clock Chip @

TC-IC ocC-IC RTC Silicon XO 1588 clock chip Clock Buffer PHY PLL(ongoing)

= g A\
B
Component " .

Circulator Isolator Low Power Isolator Coaxial Microstrip Wave Guide Ferrite

Technology Richardson

A 800.348.5580 rellpower.com
Electronics (. @ rellpower@rell.com

Partner o 630.208.2200

TECHNOLOGIES
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Application Scenarios

Transit -

S - 2 - I

Instruments

Industrial | Metering

Technology Richardson 800.348.5580 rellpower.com
Partner Electronics 630.208.2200 rellpower@rell.com

POWER & MICROWAVE
TECHNOLOGIES
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Technical Advantage - Full Clock Series

Clock Level Standard Level 1 Level 2 Level 3/3E Level 4/4E
GR-1244-CORE Stability:1E-11 Stability: 1.6E-8 Stability: 4.6ppm Stability: 32ppm

Timing

DP3/5/6 Series
Server Freq. accuracy:1E-12/24H
Timing accuracy: 1.0ps/24H

Clock \/ \-'""; ' \

Module CM65/55 CM35P CcM22
Acc.:30ns, 1E-11 Acc.:50ns, 1E-10 Acc.:50ns, 1E-10
Hold:1.0us/24H Hold: 1.5us/24H Hold: 1.5us/24H
0CX0 v
DP IC
e o 055 0225 O11F O79A  O75A
1E- 1 2E-10 5E-10 3E-9 168
TCXO . Q Q
(DP IC) T75/T53  T32 T21
0.05ppm 0.28ppm 0.5ppm
OSC (DP IC)
CRYSTAL
SPXO Crystal
20ppm 20ppm
All-Silicon
gse DS03001 DSO0311
50/30ppm, 50/30ppm,

Single-end/Diff Single-end

Full series of products, self-developed ASIC, wide temperature and high precision,

ultra-miniaturization, ultra-low power consumption, high reliability



Technical Advantage - RTC

Quick start
Anti-Vibration

Wide temperature

i No built-in 32k
high accuracy

Ultra-high Accuracy High accuracy

INS5710B INS5101A

INS5902L/P
Acc.: 2ppm @ -40°C ~ +85°C
Ext.: -50°C ~ +85°C

INS5699C INS558563
Acc.: £200ppm @ -55°C ~ +125°C
Power consumption: 1.0uA

Advant.: impact resistance, fast start

Acc.: +5ppm (25°C)
Temp.: -40°C ~ +85°C
Power consumption: 0.5uA
Package: SOP8

Acc.: £20ppm (25°C)
Temp.: -40°C ~ +85°C
Power consumption: 1.0uA
Package: SOP8

Acc.: +3.4ppm @ -40°C ~ +85°C
Power consumption: 1.0uA

Power consumption: 1.5uA Package: 3.2x2.5x1.0mm

Package: 3.2x2.5x1.0mm
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INS58563
Acc.: £20ppm (25°C)
Temp.: -40°C ~ +85°C

Power consumption: 1.0uA

Package: SOP8

INS5A8804(Auto grade)
Acc.: +3.4ppm @ -40°C ~ +85°C
+5.0ppm @ +80°C ~ +105°C
Power consumption: 1.2uA
Package: 3.2x2.5x1.0mm

INS5699S
Acc.: £5ppm @ -40°C ~ +85°C
Power consumption: 1.0uA
Package: 3.2x2.5x1.0mm

INS5710C
Acc.: £20ppm @ -40°C ~ +85°C
Power consumption: 1.2uA
Package: SOP8

Acc: 100ppm
Size: 1Imm:

D
. ob?qog

INS5A8900(Auto grade)
Acc.: +3.4ppm @ -40°C ~ +85°C
+5.0ppm @ +80°C ~ +105°C

INS5830X
Acc.: +5ppm ( 25°C)
Temp.: -40°C ~ +85°C

INS5T8025
Acc.: +3.4ppm @ -40°C ~ +85°C

Power consumption: 1.2uA .
Power consumption: 1.2uA Package: gOPM Power consumption: 0.5uA

Package: 3.2x2.5x1.0mm Package: 3.2x2.5x1.0

1. Full series of RTC 2. Automotive 3. Ultra-high precision, ultra-low power consumption



Product Advantage — Chips

Clock Sync
(IEEE1588)

Clock BUFFER

Phase Locked
Loop(PLL)

Ethernet(PHY)

ACS9522

Dual master,
Dual slave
RAM, SETS

=

INS6110
Type: Single-end
Out put: 10

INS8320
Phase noise:100fs RMS
2 PLL

DAP8211R
MAC I/F:RGMII

ACS9521 ACS9528 ACS953X
Dual master, Dual master Developing
Dual slave RAM
RAM
INS6310 INS6104 INS65xx INS63xx
Type: Diff. Type: Single-end Developi :
Out put: 10 Out put: 4 . | ping

INS85xx

Developing

INS86xx

Developing

DAP8201M DAP8211S DAP8221x DAP8231x
Developing Developing Developing Developing
RGMII/SGMII 2.56 5G 10G

Focus on the clock chip chain, Continuous technology iteration and products derivation

From Pin-to-Pin replacement to customized solutions



Product Advantage — Circulator/Isolator

Drop In (high power) Circulator & Isolator

12.7mm™*12.7, 1I9mm*19mm, 25.4mm¥*25.4mm,
31.8mm*31.8mm, 31.8mm™*38.8mm, 82mm*82mm etc.

3 Product Series

45 Package Size

SMD (high power) Circulator & Isolator
3.8mm*3.8mm, @5mm, @7mm, @10mm, @12.5mm, ZOOO'I' PNs

@15mm, @25mm, 9Imm*9mm etc.
(Increasing)

Double-junction, coaxial, broadband, waveguide,

SMD (low power) Circulator & Isolator microstrip, millimeter wave circulators & isolators
can be customized by requirements.

S5mm*5mm

Coaxial Circulator Coaxial Circulator Coaxial Isolator Coaxial Isolator Waveguide Circulator Waveguide Isolator Microstrip Circulator & Isolator

Technology Richardson 800.348.5580 @ rellpower.com
M 630.208.2200 rellpower@rell.com

OWE!

Partner
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Product In The Base Station

| > GPS/BeiDou & Sync/Retiming Clock Buffer | Main Control
Receiver i PLL ]

\’

Signal
Generator Baseband —_—> CPRI/ECPRI < >
PLL ; interface
Fronthaul
Network
Backhaul i :
; IEEE1 !
e o :
| System Clock
' BBU/CU/DU
DAC —> Up converter —> PA
CPRI/eCPRI X — P < /
Interface .
Transceiver
: | Down
<— Amp & Filter <— converter
Jitter clean PLL

Clock Buffer

IEEE1588 < Synthesizer
/PTP PLL

RRU/AAU - DAPU product
DA~V

Technology Richardson C 800.348.5580 @ rellpower.com
Electronics 630.208.2200 rellpower@rell.com

POWER & MICROWAVE
TECHNOLOGIES

Partner
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DAPU Products in Auto

Semiconductors Power Today's Automobiles

Power Train Infotainment

« Engine control » Dashboard Networking
-Engine « Car audio « CAN? 3
-Fuel injection « Connectivity audio o LIN®
-Knock control + Entertainment « FlexRay

« HEV/EV' motor | * ITS/GPS? + SAFE-BY-WIRE

« Transmission « Car navigation display « MOST®

Chassis
« Steering/EPS®
+ Brake/ABS’

« Chassis control

Safety and Control
« Airbag

« TPMS®

« Collision warning

« Parking assistant

« Back monitor

« Night vision

1 Hybrid electric vehicle/electric vehicle

2 Intelligent transportation system/
global positioning system

3 Controller area network

4 Localinterconnect network

« Traction control \ 3 Wk oh
» Suspension > ~

« Bluetooth

Electronic System

« Alternator, battery
& starter

« Lighting

« Diagnostics

Comfort and Control * In-car data bus

« Power door

« Power window

« Climate control

« Seat controls

« Mirror & wiper control

5 Media-oriented systems transport
6 Electric power steering

7 Anti-lock brake system

8 Tire-pressure monitoring system

Saurce: McKinsey

Richardson

Technology Elect

Partner

DAPU Auto Grade
Crystal/SPXO/TCXO
RTC/Buffer

Application
BMS

T-BOX

TCU

EDR

VDC

ADAS
Dashboard
Audio/Video
Camera

DA~V

(» 800.348.5580 @ rellpower.com
630.208.2200 rellpower@rell.com
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DALV

Clock Timing Series

Technology Richardson 800.348.5580 rellpower.com
Partner Electronics e @ rellpower@rell.com

POWER & MICROWAVE
TECHNOLOGIES
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Crystal & SPXO

Application Key Features

« Automotive electronics « Ultra-wide operating temperature range: -40°C~+125°C
« Smart Terminal « High precision: £10ppm

« Smart Appliances « Low phase jitter: 42fs @156.25MHz

 Industrial Special Equipment « Output: single-ended, differential

« Communication Equipment « Ultra-small and ultra-thin

Wearable Device

« Computing Platform

« Consumer Electronics

Technology Richardson C 800.348.5580 ® rellpower.com

Electronics
IAVE

POWI

Partner 630.208.2200 rellpower@rell.com
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Crystal & SPXO

Crystals | KHz Frequency Range

Freateneyfange F“?S»‘z‘?,?éy?pﬂfnr?"w TR || et

1.60%1.00+0.45 32.768KHz + -40 ~ 85 6.0/7.0/9.0/12.5
Crystals - - -40 ~ 85
(KHz) 2.00%1.20+0.55 32.768KHz +20 40 ~ 175 6.0/9.0/12.5
3.20+1.50+0.80 32.768KHz +20 e 5 6.0/9.0/12.5
' ' ' ' B -40 ~ 125 R '

Crystals | MHz Frequency Range

Recommend Frequency
(MHz)

Frequency tolerance Operating Temperature

@25°C _(ppm) e Load Capacitance (pF)

Product Series Size (mm) Frequency Range (MHz)

1.60%1.20%0.35 24~54 12.00

12.288

16.00

2.00+1.60+0.50 16~96 19.20

+10ppm 20.00

Crystals +zoggm ) B 25.00
2.50%2.00+0.55 12~54 - -40 ~ 105 8pF,10pF,or customized '

(MHz) +30ppm 40 - 125 26.00

Or customized 38.40

3.20+2.50+0.70 8~54 40.00

48.00

52.00
5.00%3.20%1.00 8~54

Technology Richardson C 800.348.5580 @ rellpower.com

Electronics

POWER & MICROWAVE
TECHNOLOGIES

630.208.2200 rellpower@rell.com

Partner
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Crystal & SPXO

SPXO | Single ended output

. . . Frequency Tolerance Operating Temperature Recommend Frequency

32.768KHz
12.00
12.288
2.5+2.0+1.0 32.768KHz, 1~125 16.00
+20 16.384

+ - )

- SPXO 3.252.5+1.2 32.768KHz, 1~125 ;gg _44OO~ 18255 23288
(Sl sy +50 _55 ~ 125 32.00
5.0+3.2%1.2 32.768KHz, 1~160 Or customized 48.00
50.00
54.00

7.0%5.0%1.2 32.768KHz, 1~160 125.00

2.0%1.6+0.7 32.768KHz, 1~60

SPXO | Differential output

. . Frequency tolerance Operating Output Recommend
Frequency Range (MHz) @25°C (ppm) Temperature (°C) waveform Frequency (MHz)

-40 ~ 85 LVPECL/LVDS
3.2+2.5+0.9 50 ~ 220 +50 40 ~ 105 HCSL
100
SPXO LVPECL/LVDS
(Differential output) A - & ! e el o7
156.25
-40 ~ 85 LVPECL/LVDS
7.0%5.0+1.7 62.5 ~ 220 +25/50/100 -55 ~ 125 HCSL

Technology Richardson C 800.348.5580 @ rellpower.com

Electronics

POWER & MICROWAVE
TECHNOLOGIES

Partner 630.208.2200

rellpower@rell.com
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Technology
Partner

Application

«  Wire communication

«  Wireless communication

« Private power network

« Industrial control

« Instruments and Apparatuses
« Radar

« Radio station

« Intelligent terminal, etc

Richardson
Electronics

Key features

High Temp stability : £0.28/0.14/0.05 ppm

Wide operating temperature range : -40°C~+85°C/95°C/105°C
Low phase noise : -145dBc/Hz@1KHz

Ultra low power consumption :

Voltage control optional

3.3mW

c

800.348.5580
630.208.2200

@

rellpower.com
rellpower@rell.com
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9.60 ~ 54.00 +£0.05/+0.14/+0.28

9.60 ~ 54.00 £0.05/£0.14/+£0.28

Product Frequency
series

9.60 ~ 54.00 +0.28/£0.5/+1

9.60 ~ 52.00 +0.28/£0.5/+1

9.60 ~ 52.00 £0.28/£0.5/+1

Richardson
Electronics

Super wide temperature | low phase noise | high stability class 3E clock

+5 ppb/Day
+1 ppm/Year

+5 ppb/Day
+1 ppm/Year

Ultra small package | ultra low power 3E clock

Temperature Stability . Phase Noise Operating temperature . Recommend Frequency

+20 ppb/Day
+1 ppm/Year

+20 ppb/Day
+1 ppm/Year

+20 ppb/Day
+1 ppm/Year

Product Frequency Range Temperature Adin Phase Noise Operating temperature size (mm) Recommend Frequency
series (MHz) Stability (ppm) ging (dBc/Hz@1K) (°c) (MHz)

10.00
12.80
19.20
20.00
38.88

10.00
19.20
20.00
25.00
26.00
32.00
38.88

®

rellpower@rell.com
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Technology
Partner

Application

Telecommunications

* Bases station
* Power grid Network
* Optical network

* Instruments

Richardson
Electronics

* High temp stability : £0.01ppb~ *10ppb

* Ultra wide operating temperature range : -40°C~+85°C/95°C/105°C

* Ultra low Phase noise: -165dBc/Hz@1KHz
* Ultra low power consumption : 0.8W

« Small size to 7x9, 7x5 and 3225 in future (10mA)

c

800.348.5580
630.208.2200

@

rellpower.com
rellpower@rell.com
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0]69,40’

Ultra high stability up to atomic clock level

Product Frequency Range - . . Operating temp . Recommend
(MHz2) Temp Stability (ppb) Aging Phase Noise (dBc/Hz@1K) (°c) Size (mm) Freq (MHz)

+0.05 ppb/Day DIP

055A 5.00/10.00 +£0.01 e i 155 55~ 85 o =50
10.00
+0.1 ppb/Day i o DIP
0238 SN O +£20 ppb/Year L SRS 36.0+27.0+12.7

Ultra high temperature | 2 / 3E clock

Product Frequency Range Operating temp Recommend
(MHz) Temp Stability (ppm) Aging Phase Noise (dBc/Hz@1K) («C) Size (mm) Freq (MHz)

+0.3 ppb/Day b B _ DIP 10.00
022B 80.00~400.00 +0. +30 ppb/Year 165 55-==105 25 0%25,0%12.7 1088
100.00
N 0.3 ppb/Day s ———— SMD
022S 5.00 ~ 100.00 +0.2 +30 ppb/Year 155 55 ~ 105 25 0x22 0%12.0

Small package | wide temperature | high vibration resistance | low power consumption | 3E clock (DAPU ASIC)

Product Frequency Range - . Phase Noise _ . Operating temp . Recommend
(MHz) Temp Stability (ppb) Aging (dBe/Hz@1K) G-Senstivity (°C) Size (mm) Freq(MH2)

N +1 ppb/Day ) e po— 10.00

O11H 10 ~ 100.00 £05/+1/+3/+/+5/+10 | o5 PP 160 0.5ppb/G 55 ~ 105 SMD 14.4*9.5*8.0 P

+1 ppb/Day 1220

097 10 ~ 100.00 +0.5/+3/+5/+10/+20 = ~160 0.2ppb/G 55 ~ 105 SMD 9.7*7.5*3.9 20.00

+0.1ppm/Year

25.00

075 10 ~ 100.00 +10/+20 Eleeh/Day ~160 0.5ppb/G 55 ~ 105 SMD 7.5%5.5%3.3 .
+0.3ppm/Year

Technology Richardson C 800.348.5580 @ rellpower.com

Electronics

POWER & MICROWAVE
TECHNOLOGIES

630.208.2200 rellpower@rell.com
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Ultra Low Phase Noise = OCXO  -10M&100M

Ultra low phase noise - 100MHz

Product Frequency - . Operating temp . ) e
series Range (MHz) Temp Stability (ppb) Power supply(V) Phase Noise(Typ) (°c) Size (mm) G-sensitivity
-110dBc @10Hz
+10 3.3 + 1 ppb/Day -140dBc@100Hz -40 ~ 85 DIP 3ppb/g
Sz L0z +20 5.0 +0.1 ppm/year -165dBc@1KHz -55~85 20%20%10 0.5ppb/g
-176dBc@10KHz

Ultra low phase noise - 10MHz

Product Frequency - . Operating temp . Short term
series Range (MHz) Temp Stability (ppb) Power supply(V) Phase Noise(max) (°c) Size (mm) stability
-120dBc@1Hz
-145dBc @10Hz K
0235 10MHz +1 o i leee -159dBc@100Hz i o < 3E-13/1s
: 7o PROY -165dBc@1KHz
-168dBc@10KHz

Technology Richardson C 800.348.5580 ) rellpower.com

Electronics

POWER & MICROWAVE
TECHNOLOGIES

630.208.2200

Partner rellpower@rell.com
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Ultra Low Power — OCXO

Ultra low power OCXO

Product Frequency Temp Stability . . Phase Noise(max) Operating . G-

series Range (MHz) (ppb) Power supply(V) | Consumption(mA) Aging @20M temp (°C) sl (o sensitivity
19.2
20.0 -110dBc @10Hz DIP

O11L 25.6 +10 3.3 Warm up — 220 -140dBc@100Hz 1 . N

021l 40.0 £50 5.0 Stable — 70 *0LppmAyear | 160dBc@1KHz % B 0-3ppb/g
51.2 -165dBc@10KHz '
128

Technology Richardson C 800.348.5580 i) rellpower.com

Electronics

POWER & MICROWAVE
TECHNOLOGIES

630.208.2200
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Clock Module

*  Wire communication * Synchronization accuracy : *30ns

*  Wireless communication * Holdover ability : 1.5us/24 Hours (AT=%30°C)

* Special power and rail transit network * Temperature Stability: +0.01ppb (Rubidium replacement)

* Precision instrument * Frequency accuracy : +1.0E-12 (After 1pps24 hours of locking )
* Base station * 1S Short stability : +1.0E-12

* Radio * Reference input : 1PPS

e etc *  Out put: 1PPS + TOD and frequency output

Technology Ellgclz‘tarﬁ:\s:gg
Partner —— 630.208.2200

800.348.5580 @ rellpower.com

rellpower@rell.com
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Clock Module

Built in TCXO | ultra wide temperature

Synchronization Phase Noise Operatlng Temperature

CM11T +5us/1 H(AT=+2°C) -138 -40 ~ 105 SMD 10.0%10.0%2.2

Built in OCXO | ultra high precision

Synchronization Temperature Stability Phase Noise Operatlng Temperature

CM11H +12us/12H(AT=+15°C) £0.5 -160 -40 ~ 85 DIP 14.4%9.5+7.0mm,
CM22 50 +1.5us/8H (AT=+10°C) +0.3 -155 -40 ~ 85 DIP 20.2%20.2+9.0
CM55 +30 +1.5us/24H (AT=+15°C) £0.1 -155 -40 ~ 85 SMD 51.0%x51.0%13.0

Built in OCXO + GNSS receiver | ultra wide precision

Synchronization Temperature Stability Phase Noise Operatlng Temperature

CM©66 +1.5us/24H (AT=+15°C) 0.1 =55 -40 ~ 85 DIP 60.0+60.0x13.0

Built in OCXO + 1588/PTP Chip

Product series AL Holdover ability TR EEIIE S 21157 Input/Output QIR o Size (mm)
accuracy (ns) (ppb) Temperature (°C)

1pps/TOD/IPCLK input

CM35P + +1.508/8H (AT=+5°C) 2 Asiel 1pps/10M/TOD/OPCLK output

-20~75 SMD 40.0+35.0%13.0

Technology Richardson C 800.348.5580 @ rellpower.com

Electronics
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Timing Device

Technology
Partner

Application

Wire communication
Wireless communication
Special power and rail transit network

Instruments and meters, etc

Richardson

Elect
POWI

Key features

*  Support multi-mode
* high-precision timing
* Fast track locking

* Ability to stay ahead of the industry

c

800.348.5580
630.208.2200

@

rellpower.com
rellpower@rell.com
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Timing Device

483 mm(W)x220 mm(D)x 44mm({H)

DP2000

Support GNSS, GPS/Beidou/GLONASS/Galileo
Frequency accuracy: +1.0E-12

Phase accuracy : +50ns

Holdover Stability: +1.5us/24H (2aT=+10°C)
Frequency output: 2 channels of 10MHz, 2
channels of 1PPS, 2 channels of 2.048MHz, 2
channels of arbitrary frequency points (8K ~
346mhz optional)

Operating temperature : -20°C ~ +65 °C

Technology E.'Sc"f'rﬁzg

POWER & MICROWAVE
TECHNOLOGIES

Partner

220 mm(W)x146 mm(D)x44mm(H)

DP3000E

Support GNSS, GPS/Beidou/GLONASS/Galileo
Full protocol support IEEE1588V2,

Support SyncE/NTP

Meet PRC/PRTC standard

Frequency accuracy : +1.0E-12

Phase accuracy : +30ns

Hold stability: +1.5ps/24H (4T=+10°C)

2 PTP/NTP optical interface, 2 PTP/NTP
electrical interface

1 channel 1PPS output, 2 *10MHz Frequency
Output

Operating temperature : -20°C ~ +65 °C

432mm(W)x230mm(D)x44mm(H)

DP5100

Support GPS/Beidou/GLONASS/Galileo
Support IEEE1588V2, 1PPS, Frequency input, TOD
Full profiles : G.8265.1, G.8275.1, G.8275.2
Support SyncE/NTP

Meet PRTC-B standard

Frequency accuracy : +1.0E-12

Phase accuracy : +20ns

Holdover Stability: +1.5us/24H (2T=+10°C)
Up to 24 PTP master optical ports

Support IEEE1588 switch working mode
Operating temperature : -20°C ~ +65 °C

(» 800.348.5580 @ rellpower.com
630.208.2200 rellpower@rell.com
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DALV

Clock Chip Series
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Real Time Clock - RTC

Application Key features

« Communication * Built in temperature compensated crystal oscillator: 32.768KHz
* High precision: £ 2ppm @ - 40 °C ~ + 85 °C (deviation: 5S / month)

* Low power consumption: < 1.0uA

* Metering

* Surveillance _ —a
* Automatic power switching

*  Small size: SMD 3.2 * 2.5 * 1.0mm, SOP 8
I12C / SPI interface
Auto Grade

* Access
* NVR/DVR
*  Automotive TBOX/BMS/CDR

Technology Richardson C 800.348.5580 @ rellpower.com

630.208.2200 rellpower@rell.com

Partner E'§°"°“"i§
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Real Time Clock - RTC

Wide Temp & High precision RTC

+2ppm@-40°C ~ +85°C

INS5902x Built-in 32.768K Ext. -55°C ~ +90°C 12C 1.0uA 3.2%2.5+x1.0mm Yes
'A'\L'Egéizgg Built-in 32.768K izio?)%r;;ngfgggcifggc 12C 1.3uA 3.2+2.5+0.9mm Yes
'A'\l'ig’AG%igi Built-in 32.768K X 2%i%$rr1ngf90(;°cc-+ffgg°c 12C 1.50A 3.2+2.5+0.9mm No
'A'\l'ig/g‘rigi Built-in 32.768K £5ppm@-40°C ~ +85°C SPl 1.0uA SOP14 No

INS5699S-WA Built-in 32.768K +£5ppm@-40°C ~ +105°C 12C 1.0UA 3.2+2.5+1.0mm No

High precision RTC

INS5699C Built-in 32.768K £3.4ppm@-40°C ~ +85°C 1.0uA 3.2%2.5+1.0mm Yes
INS5699S Built-in 32.768K +5ppm@-40°C ~ +85°C 12C 1.0uA 3.2%2.5*1.0mm Yes
INS5T8025 Built-in 32.768K +3.4ppm@-40°C ~ +85°C 12C 1.0uA SOP14 No

Technology Richardson C 800.348.5580 @ rellpower.com

rellpower@rell.com

Partner —— 630.208.2200


mailto:rellpower@rell.com
www.rellpower.com

Real Time Clock - RTC

Standard RTC

Supply

INS5710B Built in 32.768K 5+23ppm (25°C) 0.8UA SOP8

Built in 32.768K o~ o
INS5710C With temp compensation +20ppm@-20°C ~ +70°C 12C 1.2uA SOPS8 No

INS5830B Built in 32.768K 51£23ppm (25°C) 12C 0.85uA 3.2%2.5%1.0mm Yes

No Built-in 32.768K RTC

INS5101A 5+23ppm (25°C) -40°C ~ +85°C 1.0uA SOP8

INS58563 No 5+23ppm (25°C) -40°C ~ +85°C 12C 0.9uA SOP8 No

Wide Temp - RTC

+100ppm@-55°C ~

INS5S8563 No L 105°C

-55°C ~ +125°C 12C 0.8uA Sop8 No

DA~V

Technology Richardson C 800.348.5580 @ rellpower.com

630.208.2200 rellpower@rell.com
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All"Sihicon Oscillator (SO)

e Telecommunication * No quartz and MEMS parts

» Server, storage » Differential clock: any frequency ranged from 10 kHz ~ 350 MHz, such as LVDS/LVPECL/HCSL, etc.
«  Switch/router * Single output clock: any single frequency ranged from 10 kHz ~ 212.5MHz LVCMOS

« PCle *  Jitter: 350fs (Typ.), compliant with PCle Gen1/2/3/4/5

e Data Center *  Frequency Stability: +/- 50 ppm

*  Support single-frequency/multi-frequency configuration/12C configuration (optional spread
spectrum scheme)

*  Built-in LDO with reliable power supply noise rejection

e Standard lead time within 4~6 weeks

* Package:5x3.2mm,3.2x2.5mm

Technology Richardson C 800.348.5580 @ rellpower.com

Electronics 630.208.2200 rellpower@rell.com
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All"Sihicon Oscillator (SO)

Differential/Single output Silicon oscillator | Factory configuration

. Frequency available Overall frequency Jitter (fs) Operating . .
tolerance (ppm) RMS (12 kHz -20 MHz) temperature (°C) Blisdior () Output format
LVDS, LVPECL, HCSL,

Differential output:
DO LOKEZ™ 350 iz +25/50 350 40 ~ 85 SMD 5.0:32:08 | "\ Lvemos or dual
6 Pad single output: SMD 3.2+2.5+0.8 LVCMOS
10KHz~2125MHz
DSO311 Single output: . *2 G5k
o kg e L £50 350 -40 - 85 SMD 3.2+2.5+0.8 CMOS

rellpower@rell.com

(» 800.348.5580 @ rellpower.com

Richardson
630.208.2200
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Clock Buffer

Application Key Features

- Communication equipment « Ultra-low additive jitter: <30 fs

« Power grid communication Multiple clock inputs: 3

> Private network « Multi-channel clock fanout: 10 channels

» Industrial control +  Frequency range: DC ~ 200MHz

* Instruments « Operating temperature range: -40°C~+85°C

© etc « Supports multiple input clock level signals: LVDS, LVPECL, LVCMOS

Technology Richardson C 800.348.5580 @ rellpower.com

Partner Electronics 630.208.2200 rellpower@rell.com
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Clock Buffer

Single output buffer

Output channels Output level Outputz\(?)voltage Output frequency (MHz) additional jitter (fs) Supply voltage

INS6110 LVCMOS 15/1.8/2.5/3.3 DC ~ 200 LVDS/LVPECL/LVCMOS/C 2.5/33
INS6105 5 LVCMOS 15/1.8/2.5/3.3 DC ~ 200 <30 rystal 2.5/33
INS6104 4 LVCMOS 2.5/3.3 DC ~ 100 <30

Differential Buffer

Output channels Output level UL IO voltage Output frequency (MHz) additional jitter (fs) Supply voltage

INS6310 LVDS/LVP/ECL/HCSL 2.5/3.3 DC ~ 2500 LVDS/LVPESSI;;LIVCMOS/C 2.5/3.3

Configurable buffer

Output channels Output level ST IO voltage Output frequency (MHz) additional jitter (fs) Supply voltage

INS6234 HCSL/LVCMOS 25/33 DC ~ 400 CH LVPE&; L|VC'V'OS/ C

Technology Richardson

¢ (. 800.348.5580 @ rellpower.com
Partner Elecironics 630.208.2200 rellpower@rell.com

TECHNOLOGIES
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Ethernet Transceiver = PHY chip

e DTV (Digital TV) e RGMII MAC interface

e MAU (Media Access Unit) e 1000BASE-T IEEE 802.3ab /100BASE-TX IEEE

e Game Console ¢ 802.3u/10BASE-Te IEEE 802.3 Compliant, EEE(IEEE 802.3az-2010)
e Printer and Office Machine e Supports SyncE

® CNR (Communication and Network Riser) e WolL (Wake-on-LAN)

e LED Display, DVD Player and Recorder e Sleep Mode

e Ethernet Hub, Ethernet Switch ¢ Crossover Detection & Auto-Correction

e Supports Parallel Detection

e Supports Base Line Wander Correction

e Supports Interrupt function

e Automatic polarity correction

e Integrate Linear/Buck Switching Regulator

® 120 meters at 1000Mbps over CAT.5E cable

e Configurable I/0O voltage (3.3 V, 2.5V, 1.8 V) signaling for RGMII

Technology Richardson C 800.348.5580 @ rellpower.com

Electronics

630.208.2200 rellpower@rell.com
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Ethernet Transceiver — PHY chip

1000BASE-T 0° .
DAP8211R()) RGMII Electrical interface 100BASE-TX OC g 10 SR Support SyncE
-40°C~+85°C 5mm x 5mm
10BASE-Te
S 100BASE-TX 0°C ~ +70°C QFN 32-pin
DAP8201M(I) MII/RMII Electrical interface 10BASE-Te _40°C ~+85°C 5mm x 5mm
_ 25MHz/
125MHZ
10Base-Te/100Base-TX/ s"e';:::r 10Base-Te/
1000Base-T +» 25MHz 100Base-TX
Crystal t——MD_RX

PCS(RX) PCS(RX)
RGMII_RX « MII/RMII_RX <
Feed Forward
&
Decision
Feedback
AHtoNeg Equalizer AutoNeg
RGMII_TX ——p

MII/RMII_TX —

10Base-Te/100Base-TX/
Next/Echo
1000Base-T Canceller
PCS(TX)

10Base-Te/
100Base-TX
PCS(TX)

mpc/mpio €]

Mpc/mpio €
25MHz
LEDs <€1— > Crystal

(R Seee LED Driver

WAKE -

WAKE <

Technology Richardson 800.348.5580 @ rellpower.com
Electronics 630.208.2200 rellpower@rell.com
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IEEE1588/PTP chip

Application Key features

*  xPON, GPON/EPON OLT * Most integrated single chip solution

* PTN *  On chip packet filtering algorithm, BMCA and clock management
* Network measurement * No risk from CPU loading & multi-task

«  Switcher, Router * Seamless integration of all clocks SETS, PTP, SyncE & hybrid

»  Broadcasting device * Flexible Timestamping options (3 Modes)

- Power grid network * Simple interface used only for control and configuration of DPSync

e Small Cell * Free API code provided for easy design

. NodeB e Zero-effort upgrade: new FW maintains APl interface compatibility;
e Support for all system architectures
e Support for multiple standards:

(G.8261/G.8262/G.8265.1/G.8275.1/G.8273.2

Technology Richardson ( 800.348.5580 @ rellpower.com
M 630.208.2200 rellpower@rell.com
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|[EEE1588/PTP chip
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IEEE1588/PTP chip

DPSync ACS952X is a high-performance IEEE1588V2 chip series with full intellectual property. This single chip integrates PLL, MCU, protocol stack
IP and independent patented datagram filtering algorithm to realize the timing function of the reference clock through the packet switching

network. It is widely used in wireless base stations, transmission networks and computer networks.

ACS9521 BGA 324 19+19mm Support dual master and dual slave configuration, built-in RAM -40 ~ +85
ACS9522 BGA 324 19+19mm Support dual master and dual slave configuration, built-in RAM, built-in SETs -40 ~ +85
ACS9528 BGA 324 19+19mm Support dual master configuration, built-in RAM -40 ~ +85

Technology Richardson 800.348.5580 i) rellpower.com

Electronics 630.208.2200
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DALV

RF Components

Technology Richardson 800.348.5580 rellpower.com
Partner Electronics C 630.208.2200 @ rellpower@rell.com
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Circulator & Isolator

Application

* Base station

* Frequency: 200MHz ~ 9GHz

e RRH/RRU/AAU Insertion loss: 0.15dB (minimum) 0.2~0.35dB (typical)

«  Small Cell, DAS Input and output return loss: 20dB (minimum) 25~28dB (typical)

*  Microwave communication Isolation: 20dB (minimum) 25~30dB (typical)

* Satellite Communication Third-order intermodulation IMD: 60dB (minimum) 65~80dB (typical)

e Radar

Input and output impedance real part: 50£5 ohm (tolerance can be adjusted

Broadcasting according to customer requirements)

Technology Richardson 800.348.5580 ) rellpower.com

Partner Electronics 630.208.2200 rellpower@rell.com
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Product Advantage — Circulator/Isolator

Drop In (high power) Circulator & Isolator

12.7mm™*12.7, 1I9mm*19mm, 25.4mm¥*25.4mm,
31.8mm*31.8mm, 31.8mm™*38.8mm, 82mm*82mm etc.

3 Product Series

45 Package Size

SMD (high power) Circulator & Isolator
3.8mm*3.8mm, @5mm, @7mm, @10mm, @12.5mm, ZOOO'I' PNs

@15mm, @25mm, 9Imm*9mm etc.
(Increasing)

Double-junction, coaxial, broadband, waveguide,

SMD (low power) Circulator & Isolator microstrip, millimeter wave circulators & isolators

5mm*5mm can be customized by requirements.

Coaxial Circulator Coaxial Circulator Coaxial Isolator Coaxial Isolator Waveguide Circulator Waveguide Isolator Microstrip Circulator & Isolator

Technology Richardson 800.348.5580 @ rellpower.com
Elgftronlcs 630.208.2200 rellpower@rell.com
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Circulator & Isolator

Circulator/Isolator Frequency Range

Frequency Band Frequency Band
Range (MHz) (MHz) Band Width (MHz) Example

100-700 50MHz Max. e.g. 300MHz-350MHz it is band width is 50MHz (350-300=50)
700-1000 10% Max. e.g. 758MHz-821MHz is 8% band width, (821-758) /(821 + 758) /2 = 8%
High Power 100-15000
1000-6000 25% Max. e.g. 3300MHz-3800MHz is 14% band width (3800-3300) / (3800 + 3300) / 2 = 14.1%
5000-10000 Full Band Can support full band, but performance will be deterioration
430-617 430-617
617-960 617-960
Low Power 430-5000 1805-2690 1805-2690 Can support full band, but performance will be deterioration
3300-3900 3300-3900
4300-5000 4300-5000

DA~V

Technology Richardson C 800.348.5580 @ rellpower.com
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Drop_in-Series

Size: 12.7mm*12.7mm, 20mm*20mm. 25.4mm*31.7mm. 30mm*30mm.
31.8mm*31.8mm., 35mm*39mm. 38.1mm*38.1mm, 38.1mm*45.8mm.
42mm*42mm . 82mm*82mm etc

Frequency: 100MHz ~15000MHz Drop In Circulator Drop In Isolator

Ser NI | e e e Fr?&lﬁzr;cy Direction Inser;t:joBr; Loss Isczl;;i)on Return Loss |Forward Power| Peak Power
DP0453S Isolator 1610-1675 12.7%12.7 CWwW 0.45 20 20 50 400
DP0180C Circulator 930-960 20%20 CCWwW 04 20 19 100 800
DP0173S Isolator 918-960 25.4%31.7 CwW 0.25 23 21 200 1600
DP0166S Isolator 925-960 25.4+31.7 CCW 0.25 23 21 200 1600
DP0168S Isolator 1805-1880 25.4%31.7 CCW 0.25 23 21 200 1600
DP0175C Circulator 390-400 30+30 CW 0.35 20 20 200 1600
DP0177C Circulator 420-430 30+30 CWwW 0.35 20 20 200 1600
DP0037S Isolator 410-470 35+39 CW 0.25 21 21 400 3000
DP1031C Circulator 700-798 38.1+38.1 CW 04 23 21 400 3000
DP1033C Circulator 960-1224 38.1+38.1 CW 04 23 21 400 3000
DP0355C Circulator 1340-1530 38.1x38.1 CwW 04 50 21 400 3000
DP0353C Circulator 1615-1800 38.1+38.1 CW 04 50 21 400 3000
DP1023S Isolator 700-798 38.1+45.8 CW 04 23 21 1000 /
DP1025S Isolator 960-1224 38.1+45.8 CW 04 23 21 1000 /
DP0391C Circulator 320-344 4242 CwW 04 20 21 400 3000
DP0392C Circulator 320-344 4242 CCW 04 20 21 400 3000

Technology Richardson C 800.348.5580 ® rellpower.com
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SMD (High power) Series

Size: @10mm -
Frequency: 900MHz ~15000MHz g .dl
Frequency Band Size Insertion Loss Isolation Return Loss |Forward Power| Peak Power
e | e [ g e | Mg (e g

DP0279C Circulator 1805-1880 10.2
DP0280C Circulator 1805-1880 10.2
DP0325C Circulator 1930-1995 10.2 CW 0.25 20 20 30 240
DP0311C Circulator 2110-2170 10.2 CW 0.3 21 21 30 240
DP0312C Circulator 2110-2170 10.2 CCW 0.3 21 21 30 240
DP0329C Circulator 2110-2200 10.2 CW 0.25 20 20 30 240
DP0358C Circulator 2320-2370 10.2 CCW 0.3 21 21 30 240
DP0189C Circulator 2496-2690 10.2 CW 0.25 21 22 30 240
DP0190C Circulator 2496-2690 10.2 CCW 0.25 21 22 30 240
DP0031C Circulator 2515-2685 10.2 CW 0.25 22 22 30 240
DP0032C Circulator 2515-2685 10.2 CCW 0.25 22 22 30 240
DP0219C Circulator 3300-3600 10.2 CW 0.3 20 20 30 240
DP0220C Circulator 3300-3600 10.2 CCW 0.3 20 20 30 240
DP0013C Circulator 3300-3800 10.2 CwW 04 20 20 30 240
DP0014C Circulator 3300-3800 10.2 CCW 04 20 20 30 240
DP0187C Circulator 3400-3600 10.2 CW 0.23 21 22 30 240
DP0188C Circulator 3400-3600 10.2 CCW 0.23 21 22 30 240
DP0027C Circulator 3400-3700 10.2 Cw 0.23 20 20 30 240
DP0231C Circulator 3400-3800 10.2 CW 0.3 20 20 30 240
DP0232C Circulator 3400-3800 10.2 CCW 0.3 20 20 30 240
DP0209C Circulator 3600-3800 10.2 CwW 0.35 20 20 30 240
DP0229C Circulator 3600-3800 10.2 CW 0.23 21 22 30 240
DP0230C Circulator 3600-3800 10.2 CCW 0.23 21 22 30 240
DP0333C Circulator 3700-3980 10.2 CW 0.25 20 20 30 240
DP0297C Circulator 4800-5000 10.2 CwW 0.32 20 20 30 240
DP0298C Circulator 4800-5000 10.2 CCW 0.32 20 20 30 240
DP0490C Circulator 4800-5200 10.2 CCW 04 17 7 30 240

*  @10mm products could cover the frequency range from 1.4GHz to 8GHz.

Technology Richardson C 800.348.5580 @ rellpower.com
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SMD (High power) Series

Size: @7mm
Frequency: 1500MHz ~15000MHz

Frequency Band Size Insertion Loss Isolation Return Loss Forward Power Peak Power

DP0363C Circulator 2320-2370 7

DP1021C Circulator 2320-2370 7 CW 0.55 17 17 20 160
DP0407C Circulator 2496-2690 7 CwW 0.3 20 20 20 160
DP0408C Circulator 2496-2690 7 CCW 0.3 20 20 20 160
DP0309C Circulator 2515-2675 7 Cw 0.3 20 22 20 160
DP0310C Circulator 2515-2675 7 CCW 0.3 20 22 20 160
DP0283C Circulator 3300-3600 7 Cw 0.35 19 19 20 160
DP0284C Circulator 3300-3600 7 CCWwW 0.35 19 19 20 160
DP0119C Circulator 3300-3800 7 CwW 0.5 16 16 20 160
DP0401C Circulator 3400-3600 7 CW 0.23 21 22 20 160
DP0402C Circulator 3400-3600 7 CCwW 0.23 21 22 20 160
DP0277C Circulator 3400-3700 7 CwW 0.33 18 18 20 160
DP0417C Circulator 3400-3800 7 CwW 0.3 20 22 20 160
DP0418C Circulator 3400-3800 7 CCW 0.3 20 22 20 160
DP0289C Circulator 3420-3800 7 CwW 0.35 20 21 20 160
DP1019C Circulator 3450-3650 7 CwW 0.35 20 20 20 160
DP0515C Circulator 3500-4000 7 CwW 0.45 il 17 20 160
DP1027C Circulator 3520-3560 7 CwW 0.35 20 20 20 160
DP1028C Circulator 3520-3560 7 CCW 0.35 20 20 20 160
DP0281C Circulator 3550-3700 7 CwW 0.3 20 20 20 160
DP0282C Circulator 3550-3700 7 CCW 0.3 20 20 20 160
DP0405C Circulator 3600-3800 7 CwW 0.25 21 20 20 160
DP0406C Circulator 3600-3800 7 CCW 0.25 21 20 20 160
DP1029C Circulator 3700-3800 7 CwW 0.35 20 20 20 160
DP1030C Circulator 3700-3800 7 CCW 0.35 20 20 20 160
DP0121C Circulator 4400-5000 7 CW 0.5 16 16 20 160

* @7mm products could cover the frequency range from 1.8GHz to 8GHz.
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Small Size with-Wide Band - ®7 & ®10

* The PNs which could cover 1805MHz ~ 2700MHz & 3300-4200MHz are the latest wideband products, especially ®10mm DP2154C (1805MHz ~
2200MHz) and ®7mm DP2154C (1805MHz ~ 2170MHz) are in mass production now.

Part Number Product Type Frequency Band Size Direction Insertion Loss Isolation Return Loss |Forward Power| Peak Power
(MHz) (mm) (dB) (dB) (dB) (W) (W)
o7 CW

DP2357C SMD (Circulator) 1805-2170 0.70/0.80 16/14 16/14 20 150
DP2358C SMD (Circulator) 1805-2170 o7 CCW 0.70/0.80 16/14 16/14 20 150
DP0571C SMD (Circulator) 1880-2025 7 Cw 0.6 15 15 20 150
DP0572C SMD (Circulator) 1880-2025 o7 CCw 0.6 15 15 30 200
DP2059C SMD (Circulator) 3300-4000 o7 Cw 0.6 15 15 20 150
DP2060C SMD (Circulator) 3300-4000 o7 CCW 0.6 15 15 30 200
DP0573C SMD (Circulator) 2300-2700 o7 Cw 0.35/0.5 20/18 20/18 20 150
DP0574C SMD (Circulator) 2300-2700 o7 CCw 0.35/0.5 20/18 20/18 30 200
Part Number SreatiE e FreqL(lalfz')Z/)Band (i:;:) Direction Inser;c:joBr; Loss Iso(ljél)on Retlz;ré )Loss Forwa(r\(ljv )Power Pealzvlil?wer
DP0O575C SMD (Circulator) 1805-2170 ®10.2 Cw 0.6 15 18 30 200
DP0576C SMD (Circulator) 1805-2170 ®10.2 CCW 0.6 15 18 30 200
DP2153C SMD (Circulator) 1805-2200 ®10.2 Cw 0.4/0.45 / / 30 200
DP2154C SMD (Circulator) 1805-2200 ®10.2 CCW 0.4/0.45 / / 30 200
DP2001C SMD (Circulator) 3300-4200 ®10.2 CwW 0.5 16 16 30 200
DP2002C SMD (Circulator) 3300-4200 ®10.2 CCwW 0.5 16 16 30 200
DP2433C SMD (Circulator) 3300-4000 ®10.2 Cw 0.55 20 20 30 200
DP2434C SMD (Circulator) 3300-4000 ®10.2 CCWwW 0.55 20 20 30 200

Technology Richardson C 800.348.5580 i) rellpower.com
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SMD &®7mm (5G band Performance )

nd
DAPU PN Fr((elt\q/luHle;cy Direction Inser(t(ijc:sr; Loss ls??;i)on Rettugré)l.oss IM3 (dBc) Atte(rzuBe;tion FWD/REV/PEAK (W)
DP0243C 2496-2690 CW 0.26 Max. 22 22 -60@2X5W,1MHz Spacing 30 30/30/150
DP0241C 3400-3600 CW 0.23 Max. 22 22 -65@2X5W,1MHz Spacing 25 30/30/150
DP0289C 3420-3800 CW 0.30 Max. 21 21 -60@2X5W,1MHz Spacing 18 30/30/150
DP0277C 3400-3700 CwW 0.30 Max. 21 22 -60@2X5W,1MHz Spacing 22 30/30/150

*  ®7mm products could cover the frequency range from 1.8GHz to 10GHz.

DALV

Technology Richardson C 800.348.5580 ® rellpower.com
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Drop.in-& SMD: (high power) wideband & lower IL products

« The PNs which could cover 758MHz ~ 960MHz and 1805MHz ~ 2700MHz are the latest wideband products, especially for DP2116S (758MHz ~
960MHz) which is in mass production now.

Part Number e T Frequency Band Size Direction Insertion Loss Isolation Return Loss |Forward Power| Peak Power

(MHz) (mm) (dB) (dB) (dB) (W) (W)
DP2122C SMD (Circulator) 617-768 ®25.4 CCwW 0.35 20 20 300 2400
DP2116S Drop In (Isolator) 758-960 31.8+31.8 CCwW 0.3/0.35 20/18 20/18 300 2400
DP2265C SMD (Circulator) 1805-2170 o7 Cw 0.6/0.8 15 15 25 200
DP2154C SMD (Circulator) 1805-2200 ®10.2 CCwW 0.35/0.45 19 19 50 300
DP2133C SMD (Circulator) 1805-2170 ®25.4 CCwW 0.15 23 23 200 1500
DP2134C SMD (Circulator) 1805-2170 ®25.4 Cw 0.15 23 23 200 1500
DP0225S Drop In (Isolator) 1805-2170 31.8+31.8 CCW 0.18 23 23 300 2400
DP0226S Drop In (Isolator) 1805-2170 31.8+31.8 CCW 0.18 23 23 300 2400
DP2521C SMD (Circulator) 1805-2690 ®28.4 Cw 0.4/0.45 14.5/13 14.5/13 200 1500
DP2522C SMD (Circulator) 1805-2690 ®28.4 CCwW 0.4/0.45 14.5/13 14.5/13 200 1500
DP2525C SMD (Circulator) 1805-2200 ®20.4 Cw 0.25 22/20 22/20 150 1000
DP2526C SMD (Circulator) 1805-2200 ®20.4 CCwW 0.25 22/20 22/20 150 1000
DP0885C Drop In (Circulator) 1805-2700 25.4%25 .4 CW 0.75 17 17 150 1500
DP0887C Drop In (Circulator) 1805-2700 31.8+31.8 Cw 0.65 18 18 300 2400
DP0883C SMD (Circulator) 1805-2600 ®20.4 Cw 0.75 14 14 150 1200
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Drop.in-& SMD: (high power) lower IM3 products

Customized services can be supported by requirement. All IM3 tested by: 2x50W@1 MHz Spacing -40 to +120 °C

Forward

Part Number Product Type Freqtzﬁ/rlml?zl)Band (?Tislz) Direction Inserz(ijoBr; Loss Iso(ljll';i)on Rettz:;nB )Loss P?VV\‘I')er PeaIzVI\DIc;wer
DP0255S SMD (lIsolator) 758-803 ©25.4 Cw 0.25 -80dBc 23 23 300 2400
DP0567S SMD (lIsolator) 758-821 ©25.4 Cw 0.25 -75dBc 23 23 300 2400
DP2049S SMD (lIsolator) 925-960 ©254 Cw 0.25 -80dBc 23 23 200 2000
DP438S SMD (lIsolator) 1805-2170 ©254 CCW 0.3 -80dBc 21 21 300 1500
DP2211S Drop In (Isolator) 791-960 31.8+38.1 CCW 0.3 -75dBc 21 21 250 2500
DP2382S Drop In (Isolator) 758-894 31.8+38.1 CCW 0.3 -72dBc 21 21 250 2500
DP2116S Drop In (Isolator) 758-960 31.8+31.8 CCW 0.35 -67dBc 21 21 300 1500
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SMD_(high power) — (Pre 6G)

* The PNs which could cover 6000MHz ~ 15000MHz smaller size 3.8*3.8mm, @5mm, @7mm are available now.

Part Number Product Type Frequency Band Size Direction Insertion Loss Isolation Return Loss |Forward Power| Peak Power

(MHz) (mm) (dB) (dB) (dB) (W) (W)
DP2131C SMD (Circulator) 6425-6825 o7 CW 0.35 20 20 30 80
DP2132C SMD (Circulator) 6425-6825 o7 CCW 0.35 20 20 30 80
DP2585C SMD (Circulator) 6500-7100 o7 CW 0.35 20 20 10 80
DP2586C SMD (Circulator) 6500-7100 o7 CCW 0.35 20 20 10 80
DP2587C SMD (Circulator) 7100-8500 o7 CW 0.35 20 20 10 80
DP2588C SMD (Circulator) 7100-8500 o7 CCW 0.35 20 20 10 80
DP2607C SMD (Circulator) 6500-7100 ®5 CW 0.45 20 20 10 80
DP2608C SMD (Circulator) 6500-7100 ®5 CCW 0.55 20 20 10 80
DP2609C SMD (Circulator) 7100-8500 ®5 CW 0.45 20 20 10 80
DP2610C SMD (Circulator) 7100-8500 ®5 CCW 0.55 20 20 10 80
DP0495C SMD (Circulator) 6400-6800 3.8x3.8 CW 0.45/0.6 18 18 3 20
DP0496C SMD (Circulator) 6400-6800 3.8x3.8 CCW 0.45/0.6 18 18 3 20
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SMD (high power) Smaller products (@5mm & 3.8%*3.8mm Series)

Size: ®5mm & 3.8mm*3.8mm

Part Number Product Type Frequency Band Direction Insertion Loss Isolation Return Loss | Forward Power | Peak Power

(MHz) (dB) (dB) (dB) (W) (W)
DP2303C Circulator 2300-2400 o5 CwW 0.5 17 17 10 100
DP0895C Circulator 2496-2690 o5 CwW 0.7 17 17 10 100
DP0897C Circulator 3400-3600 5 CwW 0.6 18 18 10 100
DP0899C Circulator 3400-3800 5 CW 0.7 17 17 10 100
DP0901C Circulator 3500-3700 5 CwW 0.6 18 18 10 100
DP0495C Circulator 6GHz+ 3.8%3.8 CwW 0.6 18 18 3 20

* Currently 7mm is the smallest size in mass production, 5mm & 3.8mm*3.8mm are the newest product series in process, and the more smaller products in pre-research.

s

3. 8x3. 8mm 5bmm
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Circulator & Isolator

Low power models
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For over 75 years, Richardson Electronics has been your industry-leading global provider of engineered solutions. We are an authorized distributor
that provides specialized technical expertise and engineered solutions based on our core engineering and manufacturing capabilities. We provide
solutions and add value through design-in support, systems integration, prototype design and manufacturing, testing, logistics, and aftermarket

technical service and repair-all through our existing global infrastructure.

We are proud to announce our new partnerships with manufacturers of leading edge and disruptive technologies. These technologies drive the

latest innovations for our customers.

www.rellpower.com
rellpower@rell.com

CORPORATE
HEADQUARTERS
40W267 Keslinger Road
LaFox, IL 60147-0393
United States

Phone: (630) 208 2200
Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

NORTH AMERICA
Arizona

Phone: (800) 348 5580
Fax: (818) 594 5550
Email: sales@rell.com

Arkansas

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

California

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

Colorado

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

Florida

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

Massachusetts

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

New Hampshire
Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

New York

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

North Carolina

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

Texas

Phone: (800) 348 5580
Fax: (630) 208 2550
Email: sales@rell.com

CANADA
Phone: (630) 208 2200
Email: canada@rell.com

LATIN AMERICA

Sao Paulo, Brazil

Phone: +55 (11) 5186 9655
Fax: +55 (11) 5186 9678
Email: brazil@rell.com

Mexico City, Mexico
Phone: +(52) 55 5514 0503
Email: mexico@rell.com

EMEA

Paris, France

Phone: +33 (01) 78 95 87 90
Email: france@rell.com

Puchheim, Germany

Phone: +49 (89) 81 89 12 80
Fax: +49 (89) 818912810
Email: germany@rell.com

Florence, ltaly

Phone: +39 (055) 420 83 1
Fax: +39 (055) 421 07 26
Email: italy@rell.com

Milan, Italy

Phone: +39 (039) 653 145
Fax: +39 (039) 653 835
Email: italy@rell.com

Madrid, Spain

Phone: +34 (91) 528 3700
Fax: +34 (91) 467 5468
Email: spain@rell.com

Lincoln, England
Phone: +44 (0) 1522 548598
Email: uk@rell.com

Stockholm, Sweden
Phone: +46767913333
Email: sweden@rell.com

Hoofddorp, Netherlands
Phone: +31 (0) 85 487 8287
Email: netherlands@rell.com

Ramat Gan, Israel
Phone: +972 54 3226306
Email: israel@rell.com

ASIA

Beijing, China

Phone: +86 138 1095 6824
Email: china@rell.com

Nanjing, China

Phone: +86 25 8315 8416
Fax: +86 25 8315 9416
Email: china@rell.com

Shanghai, China

Phone: +86 21 6209 0286
Fax: +86 21 6259 6972
Email: china@rell.com

Shenzhen, China

Phone: +86 1382 655 8535
Fax: +86 21 6259 6972
Email: china@rell.com

Richardson
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POWER & MICROWAVE

Mumbai, India
Phone: +91 77 7704 2682
Email: india@rell.com

Tokyo, Japan

Phone: +81 3 6380 8441
Fax: +81 3 6380 8438
Email: japan@rell.com

Seoul, Korea

Phone: +82 2 539 4737
Fax: +82 2 556 4734

Email: southkorea@rell.com

Singapore, Singapore
Phone: +65 6 846 9241
Fax: +65 6 846 1065
Email: singapore@rell.com

Taipei, Taiwan

Phone: +886 (2) 2698 1688
Fax: +886 (2) 2698 1652
Email: taiwan@rell.com

Bangkok, Thailand
Phone: +66 (2) 318 8937
Fax: +66 (2) 318 8939
Email: thailand@rell.com

TECHNOLOGIES

Ho Chi Minh City, Vietnam
Phone: +60 123 223 096
Email: vietnam@rell.com
Oceania

Phone: +61 3 9874 8292
Fax: + 61 3 9874 8248
Email: anz@rell.com

Melbourne, Australia
Phone: +61 3 9874 8292
Fax: +61 3 9874 8248
Email: anz@rell.com

New Zealand

Phone: +61 3 9874 8292
Fax: +61 3 9874 8248
Email: anz@rell.com
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