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Our facilities of BORDEAUX and LISBON are the TEKELEC TEMEX expert in cerami
and capacitors solutions. Spread over 9000 m?, they are manufacturing ceramic cap
citors, tuning capacitors, dielectric and ferrite materials, mica and tantalum capar
tors, filters and duplexers under ISO 9000 Quality system.

Our facilities of TROYES and NEUCHATEL are the TEKELEC TEMEX expert in ult
stable frequency sources. Spread over 3000 m?, they are manufacturing crystal res
nators, crystal filters, crystal oscillators and rubidium frequency standards under IS
9000 Quality system.

Our facilities of PARIS are the European leader for Microwave devices. Spread ov
5000 m?, they are manufacturing ferrite devices, RF & Microwave modules ar
Silicon microwave diodes under ISO 9000 Quality system.

SALES OFFICES
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INTRODUCTION

Founded in 1958, the TEKELEC Group has based its success on bringing to the
International markets the most innovative products and technologies. Today,
TEKELEC plays a major role in the electronics, computer and telecommunications
industries.

The Group consists of 20 companies employing over 2000
people in Europe, the USA and Japan, and has an overall
turnover of 1.5 Billion US$.

TEKELEC has two main companies: one specialized in
distribution and one dedicated to manufacturing electronic
products, TEKELEC TEMEX, which includes three branches:
Components, Systems and Telecom.

The Components Branch employs 600 people split in three divisions, specialized in
« RF & Microwave components and modules », « Time & Frequency devices », and
« Ceramics & Capacitors ». Each division has its own R & D, marketing and
production facilities and they have a common sales organization and information
system. They also share the same values and corporate goals: customer service,
quality, innovation, international market penetration, focus on strategic markets.

This policy has generated for TEKELEC TEMEX a substantial growth, so that it is now
a recognized leader among the European sources of components for the booming
wireless telecommunication market.

It is also a major partner for military applications, and one of the few European
sources of space qualified components.

We look forward to serve the world market and have established subsidiaries and

appointed representatives in a growing number of countries.

Let us share your success in your new applications.
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Jean-Pierre EUVRARD
President General Manager
Tekelec Temex Components Branch
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HISTORY

The TEKELEC Group started by distributing Electronic components. It has extended
its activity to manufacturing in 1971.

The first plant was established in the Bordeaux area, in the South West of France, for
trimmer capacitors production. Since that time, the industrial activity never stopped
growing with new creations and acquisitions of facilities. A new plant was created in
Portugal for the Tantalum capacitors production, and RF & microwave components
and crystal divisions were established by acquisition.

This- evolution was complemented in 1996 with the merge of the two industrial
branches TEKELEC COMPONENTS and TEKELEC TELECOM into a new company:
TEKELEC TEMEX.

MARKETS, APPLICATIONS
& PRODUCT LINES

TEKELEC TEMEX - Components Branch - has more than 25 years of experience in
manufacturing and marketing RF & Microwave components and modules, Capacitors
and Crystal products. In order to sustain its continuous growth,
TEKELEC TEMEX - Components Branch - has decided to focus its
production in very specific field such as:

« TELECOMMUNICATIONS: Cellular phone, radio links,
telephone exchanges, pagers, satellites and cable TV,

« MILITARY: Radars, frequency hopping radios, missiles,

« SCIENTIFIC: Microwave heatings, radiotherapy, NMR, imaging,
particle acceleration,

* SPACE.

TEKELEC TEMEX - Components Branch - main product lines consists of: Quartz
resonators, quartz filters, quartz oscillators, rubidium master clock, microwave
diodes, ferrite devices, RF & microwave modules, ceramic capacitors, tuning
capacitors, filters and duplexers, dielectric and ferrite materials, tantalum capacitors
and mica capacitors. This data-book presents all the TEKELEC TEMEX - Components
Branch - products, and certain subsystems from our other Branches.

All information contained in the data-book are subject to change without notice.
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TECHNOLOGIES

Ceramic, silicon or quartz: the expertise in basic materials

The performance of electronic components depends largely on the quality of basic
materials; TEKELEC TEMEX is one of few European manufacturers which not only
transforms the material they use, but also completely process them from the
beginning. This ensures the total independence from outside sources and allows a
technological advantage in front of a constantly changing market.

CERAMICS: TEKELEC TEMEX makes its own powders, from
basic chemicals, and then performs atomizing pressing,
flowing, and sintering operations.

SILICON: Material of average quality do not suit the level of
performances which is required by microwave products. This
is why TEKELEC TEMEX grows its own silicon wafers in its
epitaxy facility.

QUARTZ: In order to reach utmost stability, TEKELEC TEMEX masters the whole
manufacturing process, from specifying and cutting crystal bars. Three resonator
manufacturing processes are now used: mechanical lapping, ion, beam etching and
chemical etching. This exceptional capability allows to select the technology best
suited for the highest performance to cost ratio.

MECHANICAL PARTS: TEKELEC TEMEX' top level machining capabilities (CNC
Machining centers, high precision watchmaking lathes...) enable the achievement of
the extremely accurate mechanical parts that are needed in many of the high
performace passive components.
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QUALITY

Our Quality system encompasses the complete product life cycle, from conception to design, build
and final customer satisfaction.

The policy of TEKELEC TEMEX - Components Branch - is outlined in the Quality Manual.
TEKELEC TEMEX manufactures to and in accordance with:

« ISO 9001 and 9002 standards,
» AQAP 110 to 150 publications,
» ESA SCC series 20000,

+ CECC 00114

Quality is an essential part of the duties of our people and covers both product and system
qualifications.

Our objectives:

« offer products matching customer requirements on time
« every plant to comply with ISO 9000 standards
» Quality awareness from the preliminary design stage

« improve manufacturing capability by utilization of SPC

-+ continous Quality awareness through in-house training

HOMOLOGATION AND CERTIFICATIONS

» Pessac industrial center: 1ISO 9001 N° 029-92
ISO 9001 N° 1992/474
CECC 00114
QUALITY CONTRACT
« Cascais industrial center: ISO 9002 N° 001-93
» Montreuil industrial center: RAQ1 - AQAP 1 (Otan) N° RAQ1/1-91-045
ISO 9001 N° 1997/7423
« Troyes industrial center: 1ISO 9002 N° 1996/6633

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 2813 9826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 149884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 258 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340



NF CECC CEl ESA

Tantalum capacitors* 83112 30201 30 201/FR00O1 3011

83113 30801 - -
Trimmer capacitors* 931N In progress | - 3010
Ceramic capacitors* - 32101 - In progress
Diodes* | - - | - 5010
Circulators** | 96316 - | - -
Ferrites** - - | CEI556 -
Dielectrics** - - In progress i -
:* : Given by official monitoring authority

Given by customers following official standards

How does our Quality system work ?

Follow-

up by activity magr & ..y

Quality .
follaw—up, audits, &
__reportings

up by activity mngr,
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TEKELEC TEMEX Certifications

{”"“"“,“”.

CERTIFICAT CERTIFICATE

N>1992/474b
L'AFAQ cerifle que le sysibmss quablt adopt por,

TEKELEC TEMEX SA

pour tae ectivithe sulvanies,
«mmm;

CONCEPTION, PRI CONDENSATEURS, FIL.TRES,
DUPL!X!ORS RE}!RIAUX H‘!PEHFREQUEHCE.

FITERS, DUPLEXERS,

SIGN, ODI.'CHON SALES OF CAPAC'TORS!
oE PK g AND- MIOROWAVE MATERML

anecodes. wm M)m)
owrigd out in e Sadowiky

Pare industriel Borsol  F-33600 PESSAC

aed

1SO 2001 (1994)

Lo prisont cediicat, o o6l valable jusqu'ey’
mm debed wrler AFAQ nies, T vaid st
1998-03-18 !
i
L emewes  bwaet997-03-19 0 swew!
A Prigean o8 UAFAQ

/4»4—;'!?«3“”

TEKELEC

A TEMEX

CERTIFICAT g .3

N°1996/6633

L'AFAQ cortite quo le syssdme qualiié sdopk par.
quaity :

COMPOSANTS QUARTZ ET ELECTRONIQUE

powr los activités suivaries,
for the folowing activibes *

FABRICATION ET VENTE DE RESONATE!

OSCULI.AT!WSEYFI. MZWAOUWD!WL &
POUR LA SELECTION ET LA GENERATION DE FREQUI

INDUSTRIALIZATION, MANUFACTURING AND SALES OF BULK WAVE
PIEZO-ELECTRIC CRYSTAL RESONATORS, AND
USED IN FREQUENCY SELECTION AND FREQUENCY GENERATION
APPLICATIONS.

xarches e loa) shes) SUVBKS),
(caried out in the following locasions)

Rue Robert Keller  Zone Industrisie  F-10150  PONT SAINTE MARIE

has been

ISO 9002 (1994)

L-wmo-nmw mmummmwwmww-A
This certificate, dekvered under AFAQ nkes, is vaid

1998-12-11

o
Lt Reraeston am1 08 LEmTAESRISE
Ow Bamaie or T Fiuwe

N

a. snuoc

CERTIFICAT CERTIFICATE

N°1997/7423

L'AFAQ certifia que lo systme qualé adopté per,
AFAQ certiies that the quality systom developed by :

TEKELEC TEMEX SA

pour les activiiés sulvantes,
for the fofowing acthtes -

concev‘l’l)ig FABRICATION ET VENTE DE COMPOSANTS ET
SOUS-SYSTEMES HYPERFREQUENCES AU smcum ET A FERRITE.

DESIGN, MANUFACTUMMG AND SALES OF HICHOWAVE SILICON AND
FERRITE COMPONENTS AND SUBSYSTEI

s o(s) skols) suivants),
u-umnu-nh‘mu
33, avenus Faidberbe  F-33108 llonmiuu. CEDEX
21 de Courtsboeut F-93963 LES ULIS

8 648 évalué ot jugé conforme aux exigences de la nome.
has been aesassad and found to conform o the requirements of the standard

1SO 9001 (1994)

L présent cetical, ce dens oo condone nées pe TATAG, ol st sy
This certificate, deliverad under AFAQ res, is valii ur i

2000-04-23 H
Ragomex 01997:08:24_ teren l
Le Prssomen evAFAQ
Troe PresioenT oF " Tre Manacmea Deicron or AFA O Bewacr or THe P
A Q. BEYRAT 'Mcm ten

AP - 1 AVENK AN AN 851 07534 AAGHE CHODX AN

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 149884900

NL: +31 (0) 793461430
UK: +44 (0) 1256 883340

NORDIC: +46 (0) 8 590 303 00
SPAIN: +34 (0) 1 3204160

GERMANY: +49 (0)895164-0
ITALY: +39 (0) 2 68 01 91 06

BELGIUM: +32 (0) 2 7159020
FRANCE: +33 (0) 1 49884900



TEKEL ications

TEKELEC
TEMEX]

e agence spatiale européenne

Oeftificate of @ualification No. 129 C

e le do-cortify thab.TEKELRS, Pessac, Erance

has been quiified Im@iSA for ie supply of Capacitors; €: Tr S,
Variatiie

for use in ESA space programmes, .according to EA/SC oneric
Specification . 3010 and  Detall SpecificatiormB1S/04, 3010006, 301848,
3010/010, 3010/Q11, 3930/012 and.3010/013

an-racomipdnded by tH§:Sptice Componants Coordination Group.
This certificate is valid until November 1995,

Head of Product Asstirance: Date
and Satety Department 2310 November 1993

european space agency
@ agence spatiale européenne

Certificate of Qualification No. 186 A

This is to certify that TEKELEC, Cascais, Portugal

has been qualified by ESA for the supply of Capacitors, Chip, Tantalum, Solid
Electrolyte

for use in ESA space programmes, according to ESA/SCC Generic
Specification 3011 and Detail Specifications 3011/001, 3011/002, 3011/003,
3011/004, 3011/005, 3011/006, 3011/007 & 3011/008

as recommended by the Space Components Coordination Group.

This certificate is valid until January 1997.

o~
of Product Assurance Date
. and Safety Department 9th January 1995

@ european space agency
agence spatiale européenne

Certificate of Qualification No. 225

This is to certify that TEKELEC, Montreuil, France

has been qualified by ESA for the supply of Diodes, Microwave, Silicon,
Multiplier Varactor, Type DH 267

for use in ESA space programmes, according to ESA/SCC Generic
Specification 5010 and Detail Specification 5512/016

as recommended by the Space Components Coordination Group.

This certificate is valid until June 1997.

/‘
Heaé of Product Assurance Date

and Safety Department 9th June 1995

@ european space agency
agence spatiale européenne

Certificate of Qualification No. 226

This is to certify that TEKELEC, Montreuil, France

has been qualified by ESA for the supply of Diodes, Microwave, Schottky,
Mixer, Silicon, Type DH 315

for use in ESA space programmes, according to ESA/SCC Generic
Specification 5010 and Detail Specification 5512/017

as recommended by the Space Components Coordination Group.

This certificate is valid until June 1997.

Rty
Head of Product Assurance Date
and Safety Department 9th June 1995
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ertifications

TEKELEC TEME

>

HARMONIZED SYSTEM OF QUALITY ASSESSMENT FOR
CECC

'HARMONIZED SYSTEM OF QUALITY ASSESSMENT FOR ELECTRONIC COMPONENTS ;
CECC ECQAC | :

QUALIFICATION APPROVAL CERTIFICATE

GRANTING THE RIGHT TO USE THE MARK OR CERTIFICATE OF CONFORMITY

QUALIFICATION APPROVAL CERTIFICATE

GRANTING THE RIGHT TO USE THE MARK OR CERTIFICATE OF CONFORMITY

H  CERTIFICATE NUMBER : 93075 * ISSUE NUMBER : |
|| CERTIFICATE NUMBER: 53008+ ISSUE NUMBER: 1 ! i |
N | DETAIL SPECIFICATION NO - CECC 32 101801 ISSUE NUMBER : | DATE: 1988 |
DETAIL SPECIFICATION NO: CECC 32 101007 ISSUE NUMBER: | DATE 1990 | |

| | DESCRIPTION OF THE COMPONENT : Fixed muliayer ceramic chip capociiass Subtasses © (8 CG. 281, 2C1
Charc hanent

; teristics : e attacH :

b a it O b

| PLACE : Service Nationa) de b Quati - Imme P9 Phc des Vosges. La Défense 3 - COURBEVOIE - FRANCE
Immeuble Lavoisier, 4 place des Vosges, La Ddan:s 'COURBEVOIE - FRANCE | ! i
L Che du Servie Nacorl e s Qulic DATE: 15t december 1993 Le Chef du Service National de la Qualité 1
DATE: 15th february 1993 - ‘ ,/‘
i
| / |
[ —— d
G — Terce 7 TNOTE This certificate is valid only in] 1
NOTE: This certificate is valid only |CECC conjunction with th val d t {
CECC B { oo g oy | o e | conjunction with the approval. documents | {
‘CENELEC Electronic | Components Commiee
‘Componoots Commines This 1 nd this Cerificaic may be | | This a
pproval and this Certificate may be |
‘o withdrawn in accordance with | i 'ECQAC | sn!pendcd rwithdraun s acordance it
ECQAC 00 100 impleenentedkiaxxx t | CECC 00 |
| | Etectronic Componenis Quality
Electronic Componeats Quality | This certificate remains the property of the L | Assurznce Cominitiee | This certificate remains the propers
x , y of the
Assurance Commitiee.  body which granted . \ i body which granted it, prer

| HARMONIZED SYSTEM OF QUALITY ASSESSMENT FOR ELECTRONIC COMPONENTS
i CECC ECQAC

REGISTRATION NUMBER : 00183 *

MANUFACTURER - TEKELEG

AT THEIR PLACES) OF WORK TEKELEC
Crao do

BEEN FOUND TO COMPLY WITH THE
EN 29002 (IS0 $002) FOR QUALITY
/AL OF THE MANUF ACTURER.

CERTIFICATE OF COMFORMITY. THE.
CERTIFICATE.

‘CENELEC Elcton Gamponarts Commates |

| Ths aporoval may be suspended of widrawn n accordance
ECQAC win CEGE 00 100

Sectron Componerts
Oty Aasirance Gommies

TS articatsromais the propary of the body which grarsed 1
et

HARMONIZED SYSTEM OF QUALITY ASSESSMENT FOR ELECTRONIC COMPONENTS |
CECC ECQAC |

QUALIFICATION APPROVAL CERTIFICATE

GRANTING THE RIGHT TO USE THE MARK OR CERTIFICATE OF CONFORMITY

MINISTERE DE LA DEFENSE

e

" | CERTIFICATE NUMBER: 93007 ISSUE NUMBER: 1

& DETALL SPECIFICATION NO: CECC 30 801-001 1SSUE NUMBER: 1 DATE: 1982

- DGA

" " | DESCRIPTION OF THE COMPONENT: Chip tantalum capacitors, solid electrolyte, porous anode. Style : CTC 1. Casd |
H )

ABCDEFRG nc.pamw L24F 10 T0GE 1 4Y 19 0 . 1R
o sl iniermediate Toltages

SERVICE DE LA SURVEILLANCE INDUSTRIELLE DE L'ARMEMENT

ATTESTATION RAQ 1
L au paragraphe | ci-aprés a éte
nduéwumnwmdnu X exigences du RtehmwlemdehmMO-lm
lufmmwuhmm&hmmﬂmdusnkdulhmmmp au paragraphe 2
par le SIAR chez le fournisseur.

1 - Societe TEKELEC AIRTRONIC

Branche Tekelec Components
Division de Montreuil

- 33 avene Faidberbe
93106 MONTREUIL

-Z.1 Courtaboeuf
29 ruc dela.
91953 LES ULIS

| PLACES) OF

O
an;
o

|

|

i

Ll

|

| MANUFACTURED B ;
!

i i
|

I

|

i

PESSAC (FRANCE) : gr. C tests

Etudes, développements ot fabncations dans les domasncs
Radio Fréquences, Hautes Frequences et Hyperfrequences de
- dispositifs & ferme:

- composants semu-conducteurs  diodes et capacités MOS

- sous-ensembles

Les evigences du RAQ-1 en matiere dassurance de la qualite sont equivalentes a celles du
document AQAP-1 de FOTAN

€t e Nawe ¢ 4

| La presente attestation est valable jusquau  14.01.1997  sauf annulation notifiés catre temps ! ‘;"“‘ 15th february 1993 )
e wor ;
Il A Paris .l 12 janvier 1994 " '?Eéc NOTE: This mﬁme is vaiid only n
. H conjuncion with e approval document()
ot | CENELBC Elecuronic
" Atestattion 0° RAQ-1/1-91-045 ” ; Componeats Compunee ms approval and this Certificate may be H
: supended o witrava n secodance ih : i
| 00 implormcntedkiaxc i
2 & {ECQAC i
3 & 1 | Etecionic Componenis Quality  This ceruficate remains the property of the.
il Ty i
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MICROWAVE SILICON COMPONENTS

Introduction

.- INTRODUCTION

This part of the Microwave section presents TEKELEC TEMEX's product lines including:

« receiving diodes

« control diodes

e tuning varactors

«  multiplier varactors

« step recovery diodes

« high voltage PIN diodes

TEKELEC TEMEX'’s products are available in a complete assortment of packages including:

+ chips

e standard

»  surface mount ceramic and plastic
*  non magnetic

* custom

IN-HOUSE PRODUCTION

The silicon slice is the in-house starting point of TEKELEC TEMEX's product manufacturing. From the
virgin wafer, TEKELEC TEMEX performs all functions, including:

*  epitaxy

« diffusion
 photomasking

*  metallization

+  passivation

» dicing

+ packaging

« control and burn-in

TEKELEC TEMEX uses and controls ten separate silicon-related technologies, e.g. all Schottky
metallurgies, all junction passivations, and all mesa operations.
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— . 1 MICROWAVE SILICON COMPONENTS
TEKELEC

Symbols

Ch Case Capacitance

Cj .................................... Junction Capacitance

Cr Total Capacitance

CxlCy o Tuning Ratio
A Test Frequency

Feo Cut-off Frequency

Fo Frequency Input

Fle Intermediate Frequency

Fo Output Frequency

Foper .................................... Operating frequency

e Forward Continuous Current
ln Reverse Continuous Current
Rp Reverse Pulse Current
L Conversion Loss

N/A Not Applicable

NFggp  cvovrrrei Single Sideband Noise Figure
NFe Noise Figure of Intermediate Frequency
72 Gold Contact Diameter

Pow CW Power Capability

Pliss  cvrrerreei e Power Dissipation

Pin Power Input

Pl Limiting Threshold

Plo Local Oscillator Power

Po Output Power

Pee e RF Power

Qi Figure of Merit

Rer Forward Series Resistance
Rih e Thermal Resistance

Ry Video Resistance

T) Minority Carrier Lifetime

TeR e Reverse Switching Time

Tj ................................... Junction Temperature

B50 e Snap-off Time

Tgg e Tangential Sensitivity

VBR e Breakdown Voltage

VE Forward Continuous Voltage
VR Applicable Voltage (RF + bias)
VSWR Voltage Standing Wave Ratio
Vi Forward Threshold Voltage
Vio e Threshold Voltage

ZiE Impedance at Intermediate Frequency
Zo e Output Impedance
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SILICON PIN DIODES

Selection guide

L SILICON PIN DIODES

Selection Guide

SURFACE MOUNT PACKAGE

PLASTIC PACKAGE SWITCHING SILICON PIN DIODES
PLASTIC PACKAGE ATTENUATING SILICON PIN DIODES
SQUARE SURFACE MOUNT PIN DIODES

HIGH VOLTAGE SQUARE SURFACE MOUNT PIN DIODES
NON MAGNETIC SQUARE SURFACE MOUNT PIN DIODES

HIGH VOLTAGE PIN DIODES

SWITCHING & PHASE SHIFTING APPLICATIONS
TWO AND THREE PORTS RF PIN SWITCH MODULES

MICROWAVE APPLICATIONS

ULTRAFAST SWITCHING SILICON PIN DIODES
FAST SWITCHING SILICON PIN DIODES
ATTENUATOR SILICON PIN DIODES

SILICON LIMITER PIN DIODES

14

PAGE

1-20
1-21
1-22
1-23
1-24

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0) 895164-0 NORDIC: +46 (0) 8 590 303 00
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 258 01 91 06 SPAIN: +34 (0) 1 3204160

NL: +31 (0) 793461430
UK: (44) 1256 883340



SILICON PIN DIODES
How to specify a PIN diode

TEMEX

HOW TO SPECIFY A PIN DIODE

To obtain the PIN diodes best suited for a specific application, consider the following:

1. Application 8. Maximum loss expected <

» switch
* attenuator 9. Minimum isolation needed
* limiter
10. VSWR and distortion requirements
2. Frequency and bandwidth requirements
11. Power applied to the diode

3. Power characteristics  forward biased
* peak * reverse biased
* average  during switching

 pulse duration and duty cycle
12. Static characteristics

4. Switching time
+ applicable voltage: Vg

5. Bias conditions « total capacitance: Cy
» forward

* reverse

(in space charge)
» forward series resistance: Rgf

« thermal resistance: Ry
7. Shunt or series assembly

13. Mechanical and packaging constraints

i . 1-5
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SILICON PIN DIODES

SOT23 surface mount switching silicon PIN diodes

L i

TEKELEC
TEMEX

SOT23 SURFACE MOUNT SWITCHING SILICON PIN DIODES

Features Description
* Low series resistance TEKELEC TEMEX uses its proprietary
technology to manufacture its Silicon PIN

_* Low capacitance diodes in SOT23.
‘ This product family is designed for a low cost,
medium to high volume market that may be
supplied in tape and reel for automated pick
and place assembly on surface mount circuit
+ Tape and reel packaging available boards.

' The use of this technology eliminates wire

bonding directly on to the chips.

» Fast switching diodes

+ Surface mount package

Outline drawing Applications
[ ] [
The DH50XXX series PIN diodes are offered in
large selection of capacitance range (.30 pF to
\ 1.2 pF) and breakdown voltage (35 V to 200 V).
L] L] L] L] They provide low loss (low series resistance),
51 -52 low switching time and low switching current.
TEKELEC TEMEX's components are designed to
B cover a broad range of CW low power (up to
2 W), medium peak power, RF and microwave
applications (up to 3GHz).
Main applications include: SPST and SPDT
L] L] L] L] switches, antenna (Wireless Communication
.53 54 Systems) and filter switches, Phase Shifters...
[ [ N
Note: To reduce the distortion, it is necessary to
verify and design with the following formula:
L] L] L] L] Ty
- - _— << 1
%5 56 T Ioc F
(Top view)
lurp : RF peak current (A)
T, : Diode minority carrier lifetime (s)
Ipc : DC bias current (A)
Nota: Other plastic packages available. F: Application frequency (Hz)
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SILICON PIN DIODES

SOT23 surface mount switching silicon PIN diodes

TEKELEC
TEMEX S

Electrical characteristics at 25° C

Breakdown Total Series Minority Carrier
. Voltage | ' capacitance Resistance lifetime ‘
v“m B Rge g ‘ <
- e - !.mvk 1 Fa1MMz L=10mA | l=tOmA:
o i V=50V F = 120 MHz lg=6mA
Type 3 v pF Q ns
min max max typ.
DH50051-XX 35 0.3 25 150
DH50058-XX 35 16) 0.5 200
DH50053-XX 50 0.35 @ 15 200
DH50103-XX 100 0.35 3 1000
DH50108-XX 100 1.2 0.6 1000
DH50203-XX 200 0.35 1 3 1000
(1) : Other breakdown value on request (4) : Rgratle=5mA
(2) : other capacitance values on request (5) : Vg=5VatF=1MHz '

(3) : -XX Digits for internal electrical configuration  (6) : Vg=20VatF=1MHz

Temperature ranges:

Operating junction (T;) -65° C to +150° C
Storage : -656°Cto +150°C
Case style
®
—‘f = K i | 0.004
, J 053 | 056 0021 0022
! (f{ | | 005 0.1 0.002 | 0.0004
] H 1.07 114 | 0082 | 0.045
R l_ o] G | 043 | o046 | 0017 0018
=" % CF | 18 204 | 0.070 | 0.080
| E 094 typ. 0.037 typ.
| E; ; _@H A\ D - 043 045 | 0017 | 0.020
°r g "f@ c 236 249 | 0093 | 0098
© B | 13 135 | 0051 | 0053
A 284 | 302 | 0.112] 0119

) ) ' 1-7
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SILICON PIN DIODES

Surface mount attenuating silicon PIN diodes

IE
SURFACE MOUNT ATTENUATING SILICON PIN DIODES

Features Description

* Large dynamic range TEKELEC TEMEX uses its proprietary
technology to manufacture its Silicon chips in

* Low harmonic distortion SOT23.

This products family is designed for a low cost
medium to high volume market that may be
supplied in tape and reel for automated pick
and place assembly on surface mount circuit
+ Tape and reel packaging available boards.

The use of this technology eliminates wire
bonding directly on to the chips.

* High minority carrier lifetime

» Surface mount package

Outline drawing Applications
[ ] [
Typical applications include variable RF
attenuators and AGC (Automatic Gain Control)
circuits, from MHz to several GHz. The
L] L] L] attenuating PIN diode uses properties of
-51 -52 variation of forward series resistance versus the
DC forward bias current. In order to obtain the
u B best dynamic range, a single diode attenuator
. may be used in series or shunt configuration or
ﬁ/\k %X& designed as a multiple diode circuit (T or T
circuit), where the device may be matched
L] L] L] L] through the attenuation range.
-563 -54
[] [] Note: To reduce the distortion, it is necessary to
ﬁ/& M verify and design with the following formula:
[
I_] L_I L] I_J —HF— << 1
55 56 7 Ipc F
(Top view) lue @ RF peak current (A)
T, : Diode minority carrier lifetime (s)
Ipc : DC bias current (A)
Nota: Other plastic packages available. F: Application frequency (Hz)
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Electrical characteristics at 25° C

- SILICON PIN DIODES

Surface mount attenuating silicon PIN diodes

Electrical 1 Zone 95 Junction Reverse | Carrier
o thickness st capacitance | current | lifetime
Parameters Resistance
=10 mA|
Test conditions| pm F = 120 MHz F=1MHz |Vg=100V N
lg=6mA <
fpe@ | =OTmA L=1mA l=T0mA  pF | A b
typ. min | max | min ‘ max | min | max typ. ' max max typ.
DH40141-XX | 140 400 | 800 | 50 100 A 65 130 005 010 10 25
DH40144-XX ; 140 200 400 25[ 50 35 70 ,Q-J,Q‘,i 0.30 10 5
DH40225-XX(4) 220 400 | 800 | 50 100 65 130 0.10 0.0 0 7
(1) Other | zone thicknesses on request
(2) Other capacitance values on request
(3) -XX digits for internal electrical configuration
(4) New products, please call your local sales offices.
Temperature ranges:
Operating juction (Tj) -55°Cto + 150°C
Storage -65°Cto+ 150°C
Typical performance curve
Rsf() Typical series resistance versus forward current
1000 x
—
To—
—
—— T
100 = EE: — —O— DH40144
F— —— —X — DH40225
o [ g —X—DH40141
)
1 . KmA)
0.1 1 10

I ) - 1-9
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SILICON PIN DIODES

Low cost square ceramic package PIN diodes

LOW COST SQUARE CERAMIC PACKAGE PIN DIODES

Features Description
* Low loss, low distortion TEKELEC TEMEX is manufacturing a square PIN
diode for surface mount applications. The chip
Low inductance inside is passivated to ensure high reliability
and very low leakage current. These diodes
* High reliability ensure high power switching at frequencies
from HF to few GHz. This package utilizes
* Hermetically sealed package ceramic package technology with low
inductance and leadless faced package. The
* Non rolling MELF design design simplifies automatic pick and place
indexing and assembly. The termination
* Pick and place compatibility contacts are tin plated for vapor or reflow circuit

board soldering. The active area is a PIN glass
passivated chip which can be designed to
customer specifications.

Pinning Outline drawing

SOLDERABLE
SURFACES

CERAMIC

. F
ey
vrste

Ry

yrerrsrrre

oy

yrrrrrres

v

FULL FACE BOND/ CHIP ~ Millimiters [ Inches
| Package | Symbol | min |max | min | max |

2 23 0719 091

29 35 M4 138
03 08 012 .031
25 28 098 .0110

03 08 .012 .031
350 381 .138 .150
470 52 185 .205
020 038 .008 .015

A
B
C
A
SMD6 B 47 52 185 .205
C
A
B
C
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SILICON PIN DIODES

Low cost square ceramic package PIN diodes

Applications

TEKELEC TEMEX square ceramic diodes are particularly suitable for high volume tape and reel
assembly. Several values of total capacitance are available, together with a low forward series
resistance. These components are designed to meet the low distortion specification required by all the

mobile radio applications. Due to the specific design, these devices offer low loss and low thermal
resistance performance and are characterized for high power handling. The electrical properties are q
ideal for use in antenna switches, filters, phase shifters, in all mobile radio applications from few MHz

to GHz frequencies.

Electrical characteristics at 25° C

Electrical Applicable Total Forward Minority Pow B
Param'eter Package voltag capacitance series resistance carrier K ”
wh Vooglhiort Rop | lietme | NPT
Test conditions ‘ IR<10pA bl o 1= 10 M k’ﬁm m
s : ’ VR=50V |  Ig=50mA Ig=6mA | surface !
Type Type vy p‘FV N Q- I _u.s i w

| max typ. max _ typ. max | min max
sam1050  SMD4 (2 | 50 0.6 07 07 09 | 1 | 30
SaM1150 SMD4 200 1 1.2 0.25 035 1 : 3.0
SQM1250 SMD4 50 09 12 05 075 2 ‘ 4.0
samizso  smpa @ | 50 15 17 04 06 35 45
SaM1450 SMD8 50 18 25 05 | 075 5 8.0

(1) diode brazed on infinite copper heat sink at 25° C
(2) standard package SMD4 also available in SMD6

Temperature ranges:

Operating junction (Tj) : -565° C to +150° C
Storage : -65° C to +150° C
Soldering : 230° C 5 Sec.
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SILICON PIN DIODES

Square ceramic surface mountable PIN diodes

SQUARE CERAMIC SURFACE MOUNTABLE PIN DIODES

Description

. 1hese PIN diodes are manufactured in a square package (SMD) for surface mount applications. These
packages utilize ceramic package technology with low inductance and axial terminations. This design
simplifies automatic pick and place indexing and assembly. The termination contacts are tin lead
plated for vapour or reflow circuit board soldering on Printed Circuit Boards.

These diodes are particularly suited for applications in frequency hopping radios, low loss, low
distorsion, and filters in HF, VHF and UHF frequencies.

Electrical characteristics

; l.=10mA
-G NDITIONS lg=6mA
L B o |
TYPE (3) v Vv pF Q max us: W w
max | typ. typ. max I=100mA i 1=200mA min | max max
DH80050-XX 500 550 ‘ 0.40 0.45 070 065 1.1 3.0 12
DH80051-XX 500 550 | 055 0.65 060 | 055 15 = 35 1.2
DH80052-XX 500 550 0.85 1.05 0.40 0.35 20 40 1.2
DH80053-XX 500 550 1.05 1.20 0.35 0.30 25 40 1.5
DH80054-XX ‘ 500 550  1.25 1.35 030 027 30 45 1.5
DH80055-XX 500 550 1.45 1.55 025 022 35 | 45 1.5
(1) Diode brazed on infinite copper heat sink Temperature ranges:
(2) Diode brazed on epoxy circuit (PCB) Operating Junction (T}): -65°Cto +175°C
(3) - XX digits for package Storage : -65° Cto +125° C
- 06 = SMD4 and - 20 = SMD6
Series Resistance vs. Forward Current Series Resistance vs. Forward Current
. o R ()
< i DHB0052 S~ I
10 . DH80050 10 DH80051
\ — ] <
1 1
B == =
0 i (MA) 0 l I (mA)
0.1 10 100 1000 0,1 10 100 1000
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SILICON PIN DIODES

Non magnetic square ceramic package 500 volts PIN diodes

NON MAGNETIC SQUARE CERAMIC PACKAGE
500 VOLTS PIN DIODES

Features Description

+ Non magnetic package TEKELEC TEMEX is manufacturing a non
) ) magnetic square PIN diode for surface mount

*  Low loss, low distortion applications. The properties of non magnetism

prevent interference in the magnetic field of the
imaging system. The chip inside is passivated
to ensure high reliability and very low leakage.
These diodes ensure high power switching at

« Low inductance

» High reliability

+ Hermetically sealed package frequencies from 1 MHz to several GHz. This
_ _ _ package utilizes ceramic package technology
+ Glass passivated PIN diode chip with low inductance and axial terminations. The

- design simplifies automatic pick and place
indexing and assembly. The termination
contacts are tin plated for vapor or reflow circuit
board soldering. The active area is a PIN high
power glass passivated chip which can be
designed to customer specifications.

+ Non rolling MELF design

« Pick and place compatibility

Pinning Outline drawing
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SILICON PIN DIODES

Non magnetic square ceramic package 500 volts PIN diodes

Applications

. TEKELEC TEMEX non magnetic SQP diodes are
particularly suitable for Magnetic Resonance
Imaging applications. The maximum operating
breakdown voltage is 550 V. Several values of
total capacitance are available (beginning at
0.40 pF), together with a low forward series
resistance.

These devices are characterized for high power
handling, low loss and low distortion (long
carrier lifetime design). The electrical properties
are ideal for use in RF coils which must produce
a homogeneous electromagnetic field in the
MRI system for frequencies from a few MHz to
over 100 MHz.

Electrical characteristics

Maximum ratings

TEKELEC
fTEMEX

OPERATING
SOLDERING
JUNCTION STORAGE » ,DE \
-b65°C -55°C 230° C 5 sec.
+ 175° C +125°C

Test | lg<10pa) f=1MHz
Conditions | Vgp=50V
TYPE | vV : pF o
max typ. typ.  max I=100mA | 1=200mA min max
DH80050-40 500 550 040  0.45 070 | 065 1.1 3.0
DH80051-40 500 550 055 = 0.65 060  0.55 1.5 35
DH80052-40 500 550 0.85 1.05 040 | 035 2.0 4.0
DH80053-40 = 500 | 550  1.05 1.20 035 030 25 4.0
DH80054-40 500 550 | 1.25 1.35 030 | 027 3.0 45
DH80055-40 500 550  1.45 1.55 025 = 022 35 4.5

(1) diode brazed on infinite copper heat sink
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TEMEXE

HIGH VOLTAGE PIN DIODES

Applications

These devices are most often used to control
Radio Frequency (RF) and microwave signals.
Typically, high-voltage PIN diodes are found in
high power switches and phase shifters.

TEKELEC TEMEX's high-voltage PIN diode
products are designed for very high reliability,
high power handling capabilities, high
isolation, and low signal distortion, especially in
the HF and VHF bands. High-power multithrow
switch modules are available for frequencies in
the 1 MHz to 1 GHz range.

All high-voltage PIN diode products can be
configured on chips or in various packages: e.g.
series, shunt, flat mount, stud mount, surface
mount (SMD) and (on request) non-magnetic.

SILICON PIN DIODES
High voltage PIN diodes

Characteristics

The controlling element of a PIN diode is its '“'d

Intrinsic (1) layer. The diode itself is a sandwich,
i.e. a high resistivity | layer between highly
doped layers of P and N materials. With
negative bias on the | layer, the PIN diode
exhibits very high parallel resistance, e.g. acting
as a switch in the OFF position. A positive bias
causes the diode to conduct, with very low
series resistance. Certain applications impose
specific objectives on diode construction (e.g. in
the HF and VHF band, low signal distortion can
be achieved with high Minority Carrier

Lifetime TI).
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SILICON PIN DIODES
High voltage PIN diodes

Silicon PIN diodes for switching & phase shifting applications
(medium & high power)

Description

This series of high power, high voltage PIN diodes incorporates ceramic-glass passivated mesa
technology. A broad range of products is available, in terms of breakdown voltages, junction
capacitances, and series resistances, to suit a large variety of applications, from 1 MHz to several GHz.
These diodes are available in non-magnetic packages.

Electrical characteristics

CHIPDIODES = CHIP AND PACKAGED DIODES
Charactoristics Chip Applicable | Break- Junc_tnon Forwa_rd Series Mnmt_ory
. . . Voltage | down | Capacitance Resistance Carrier
at 25°C Dimensions o o
Vg Var G Rgp Lifetime
: ’I|
K ok 1<1oua l1<toun| VRS 50 V f=120MHz  [I.=10mA
est Conditions
<1OHA 1< 100 f=1MHz I AS SHOWN lg=6mA
TYPE pm typ. v v pF ‘ Q MAX HS
PIN Gold dia perside  min - typ. typ. | max I,=100mA | 1,.=200mA | min
i i : |
EH80050 013 = 06 = 50 550 015 0.20 0.70 0.65 | 1.1
EH80051 0.15 06 500 550 = 0.30 0.40 0.60 0.55 | 1.5
EH80052 0.25 ‘ 08 500 550 . 0.60 0.70 0.40 0:30 L0020
EH80053 . 027 08 500 550 . 0.80 0.90 0.30 0.25 25
| EH80055 - . 034 09 , 500 550 L 12 13 025 0.22 3.0
EH80080 . 013 ‘ 0.8 800 80 = 0.15 0.20 0.80 0.70 2.0
EH80083 027 09 | 800 850 080 0.90 0.40 0.30 3.0
EH80086 055 14 | 80 80 14 17 0.35 028 50
EH80100 . 0.23 09 1000 1100 . 030 0.40 0.70 0.60 3.0
EH80102 030 . 09 1000 1100 060 0.75 0.40 0.35 40
EHB0106 055 14 1000 1100 140 1.70 0.35 0.30 7.0
| | |  Vg=100V lF=200mA | I =300 mA
EH80120 | 0.25 0.9 | 1200 1300 = 0.30 0.40 0.60 0.55 6.0
EH80124 0.65 ;1.5 H(2) 1200 1300 1.00 1.20 0.45 3 0.35 10.0
EH80126 0.75 ;1.7 H(2) 1200 = 1300 1.40 1.70 0.40 f 0.30 12.0
~ EH80129 125 22 1200 1300 200  2.30 030 02 15.0
EH80154 0.65 15 1500 1600 1.00 1.20 0.45 f 035 ° 10.0
EH80159 125 22 1500 1600 200 230 030 025 15.0
Vg = 200V lp=200mA  I¢=300mA
EH80182 075 15 1800 1900 060 080 060 050 120
| EH80189 14 26H(2) 1800 1900 200 240 035 030 18.0
EH80204 0.85 1.7 2000 2100 1.00 1.30 0.50 0.40 14.0
EH80209 14 26 H(2) 2000 2100 2.00 2.40 0.35 0.30 18.0
EH80210 15 3H(2) 2000 2100 3.00 3.40 0.20 0.15 25.0
(1) Other capacitance values available on request
(2) Hexagonal chips (between opposite flats)
'SALES OFFICES ' | WEB SITE: http://www.t
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SILICON PIN DIODES
High voltage PIN diodes

PACKAGED DIODES
THERMAL TYPICAL OPERATING
RESISTANCE ‘CONDITIONS
Ry (4)
TYPE STANDARD CASE (3) VSWR < 1.5
Ppss=1W - Zy= 50Q
CHiP CONFIGURATION
. °C/W FREQUENCY Power
PIN . Shunt Isolated stud = Flat mounted max ' MH:z W
DH80050 s F27d BH301 BH202 | 20.0 .50 - 20000 50
DH80051 ; F27d BH301 ' BH202 ; 18.0 30 - 15000 | 80
DH80052  F21d BH301 . BH202 15.0 20 - 10000 | 100
DH80053 F21d BH301 BH202 12.0 .20 - 3000 ; 100
DH80055 - Fard BH301  BH202 100 10 - 1000 | 250
DH80080 | F27d BH301 BH202 18.0 . 50 - 20000 60
DH80083 : F27d BH301 BH202 | 12.0 - 20 - 10000 80
_ DHB0086  BH35 BH301 BH02 80 10 - 500 200
DH80100 5 F 27d BH301 : BH202 ‘ 15.0 20 - 10000 80
DH80102 F27d BH301 | BH202 ‘ 12.0 20 - 3000 100
DH80106 i BH35 BH300 BH202 5.5 10 - 500 | 50
DH80120 F27d BH301 BH202 15.0 10 - 8000 100
DH80124 BH35 BH300 BH200 8.0 10 - 2000 250
DH80126 BH35 BH300 BH200 .; 6.0 10 - 500 500
DH80129  BH141  BH300 BH200 = 45 5 - 200 1000
DH80154 | BH141 BH300 BH200 8.0 10 - 2000 250
DH80159 | BH141 BH300 BH200 45 5 - 200 1000
DH80182 BH35 BH300 BH200 10 ‘ 10 - 50
| DH80189 - BH141 | BH300 ~ BH200 45 ‘ 15 - 200 1000
DH80204 BH141 BH300 BH200 8.0 10 - 1000 250
DH80209 . BH141 BH300 BH200 45 15 - 200 1000
DH80210 BH141 BH300 BH200 25 15 - 5 | 1000

(3)Custom cases available on request (4) R, is measured in a standard shunt case, grounded on an infinite heatsink

Temperature ranges: Operating junction (Tj): -55° C to +175° C  Storage: -65° C to +200° C
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SILICON PIN DIODES
High voltage PIN diodes

Two & three port RF PIN switch modules

Description

This series of SP2T and SP3T RF switches uses high voltage PIN diodes, from the EH80000 family,
to achieve very low loss and distortion.

Theses switches can be used from 1.5 to 1000 MHz, and can handle power levels up to 1000 W.

Electrical characteristics

TesT CoNDITIONS N/A
Type | Case | SWitth |y, | 4B dB w mA v
Type i
(1) | | (2) typ.  max = min max typ. typ.
1200 MHz . 100 MHz
‘ | o 100mA | 0V N
SH90101  TO39 SP2T  10-600 035 = 35 | 10 100 50
| SH91101  TO39 SP2T 10 - 600 - 035 .35 10 ,; 100 50
| ‘ 1400 MHz | 200 MHz | |
- | \ 100mA |, 0V | -
SH90103  BH203 SP2T  20-1000 035 & 25 100 . 200 150
SH91103  BH203 SP2T  20-1000 035 25 100 200 150
SH92103  BH204 SP3T 20-1000 035 25 100 200 150
| SH93103  BH204  SP3T  20-1000 035 25 00 200 150
o o 100 MHz 200 mA |
B . 200mA 100V | I
| SH91107  BH403a  SP2T  20-500 020 = 33 1000 400 600
| | 10 MHz 10 MHz | |
I R R 200mA 200V -
SH90207  BH405 SP2T  15-50 015 37 1000 1000 700
SH91207 BH405  SP2T  1.5-50 0.15 37 1000 1000 700
(1) Series 90 and 92 : common anode (2) Custom configurations available on request

Series 91 and 93 : common cathode

Temperature ranges:

Operating juction (Tj) : -55°Cto+150°C
Storage : -65°Cto+175°C

et “v%me Bl e
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SILICON PIN DIODES
High voltage PIN diodes

Internal wiring diagrams Typical performances

INSERTION LOSS AND ISOLATION
VERSUS FREQUENCY

common common ‘ Insertion Isolation|
anode cathode 0.9 LO5S (A®) @B _ 4
N ' a4
0.7 ™ a2
", Isolation
0.6 o 40
BOTTOM 05 A s
VIEW 04 36
03 = ™
02 1] 32
SH90101 SH91101 01 _'\Inser’rion N3
o] Loss, 128, f
10 203050 70100 200 400 600 (MH2)

A . |
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08 os? (?B) l E (d!?) 52
v 0.7 < ! | | 48
’ 06 DN 24
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0.3 32
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P | K 1 ) \
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SILICON PIN DIODES

Microwave applications

MICROWAVE APPLICATIONS

Low and medium voltage PIN diode applications

The most common uses of these devices are: fast switching, attenuation and limiting. They operate at
frequencies from a few MHz to 100 GHz.

In switching applications, e.g. timing digital bit streams, these PIN diodes support signal power levels
below 30 W, up to 100 GHz. Thin | layers, from 1 to 50 pm, and passivated mesa technology in chip
configurations, yield very low junction capacitance (CJ-), i.e. below 0.025 pF.

As attenuators, e.g. in Automatic Gain Control (AGC) circuits, these PIN diodes are manufactured with
a proprietary technology. This technology optimises the relationship between C and Rgp (Forward
Series Resistance), offering a high Minority Carrier Lifetime T}, which minimises S|gnal distortion.

In limiting applications, e.g. passive protection for receivers, these PIN diodes operate as power
dependent variable resistors.
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SILICON PIN DIODES

Microwave applications

Ultrafast switching silicon PIN diodes
Description

For ultrafast switching, these passivated mesa diodes have a thin | layer (< 10 pm).

Electrical characteristics

Junction Series Reverse
at25°C Dia | Voltage | Capacitance |Resistance | Carrier | Switching
Lifetime Time
8 Ver ci Rge T Tea Ry
Test L=topa VR=8V | lp=10mA = 10uA l=20mA Pdiss
CoNpiTions " f=1MHz [f=120MHz|l,=6mA| Vg=10V 1w
‘ 50 Q F21d
TvPe pm, V pF | Q ns ns Type STanDARD Casks (1) °C/W
Case o : | - G= G
c2a 1) jtyp. min }typ. max max | typ. | typ. 018pF  0.12pF ' max
Al | @@
EH50033 25 30 0.08 0.12 18 20 20 DH50033 =~ F27d | M208 80
EH50034 30, 30 012 0.17 15 20 20 DH50034 = F27d  M208 80
EH50035 35 30 017 023 10 25 25 DH50035 =~ F27d  M208 70
EH50036 55 30 ‘0.23 0.40 09 30 ' 30 DH50036 F271d =~ M208 L 60
EH50037 65 30 040 060 0.7 40 40 DH50037 = F27d | M208 50 |
EH50052 30 50 0.06 0.08 1.6 30 3.0 DH50052 F2.d | M208 80
EH50053 | 35 j 50 }0.08 0.12 14 30 | 30 ~ DH50053 | F27d ; M208 70
EH50054 40 50 012 017 : 11 3/ 40 DH50054 F27d ‘ M208 = 60
EH50055 50 50 017 023 1.0 40 40 DH50055 | F271d  ~ M208 @ 50
EH50056 | 65 50 023 040 09 5 50 DH50056 F2rd | M208 45
EH50057 80 50 040 060 07 = 60 60  DH50057  F21d | M208 45
EH50071 3%: 70 004 0.06 : 20 ' 50 @ 50 DH50071 F27d M208 ' 70
EH50072 (40 70 006 008 17 5 50 DH50072 |  F27d M208 70
EH50073 45 70 10.08 012 1.6 60 6.0 . DH50073 | F27d M208 60
EH50074 50 70 012 0.17 14 60 @ 6.0 - DH50074 3 F27d M208 50
EH50075 60 70 017 023 1.0 100 100  DH50075 |  F27d M208 45
EH50076 80! 70 023 040 0.9 100 10.0 DH50076 \ F27d M208 40
EH50077 100/ 70 040 060 07 | 150 150  DHs0077  F7id | M208 40
EH50101 45 100 0.04 006 19 150 150  DH50101 F27d M208 . 60
EH50102 50 100 1006 008 1.7 150 15.0 DH50102 | F27d M208 60
EH50103 60 100 0.08 0.12 | 14 200 20.0 DH50103 F27d M208 55
EH50104 70 | 100 ?0.12 017 1.2 250 25.0 DH50104 F27d M208 50
EH50105 90 100 017 023 10 300 300  DH50105  F27d M208 40
EH50106 110 100 023 @ 040 | 0.8 400 400  DH50106 | F27d M208 35
EH50107 130 100 040 060 06 500 500  DH50107  F27d M208 35
(1)  Custom cases available on request Temperature ranges:
(20 Cr=Cj+Cp Operating Junction (T;) : -55° Cto +175° C

Storage . -65° C to +200° C
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SILICON PIN DIODES

Microwave applications

Fast switching silicon PIN diodes

Description

For fast switching, these passivated mesa diodes have a medium | layer (< 50 ym).

Electrical characteristics

WJBRG(W;I T s

TEKELEC
TEMEX

Capacitance
, 8 Ve G
i l=10pa R=%V
ConbiTioNs f=1MHz (=120 MH:
Tree pm| V pF Q STANDARD Casts (2)
Case . . | Cb=  Cb=
c2a ) typl min | typ. max = max typ. typ. 0.18 pF 0.12 pF max
. 2) (2)
EH50151 55 150 | 0.04 0.06 2.0 200 20 . DH50151 F27d M208 50
EH50152 60 = 150 | 0.06 1 0.08 1.7 230 23 DH50152 F27d M208 50
EH50153 70 150 | 0.08 @ 0.12 15 300 30  DH50153 F27d M208 45
EH50154 90 150 | 0.12 @ 0.17 14 500 50 DH50154 F27d M208 40
EH50155 110/ 150 | 0.17 | 0.23 1.0 550 55  DH50155 F27d M208 35
EH50156 130 150 ' 023 0.0 08 800 80  DHs50156  F27d M208 30
| EH50157 150 150 040 060 0.6 950 95 DHs50157 = F27d M208 30 |
EH50201 60 200 |004 006 23 | 300 30 DH50201 F27d M208 45
EH50202 65/ 200 006 008 21 400 40 DH50202 F271d | M208 45
EH50203 75 200 1008 012 15 500 50  DH50203 @ F27d | M208 40
EH50204 1000 200 012 017 13 650 65 DH50204  F27d M208 35
EH50205 120/ 200 (017 023 10 800 80 DH50205 = F27d M208 30
EH50206 150/ 200 | 023 040 08 950 95 DH50206 @ F27d M208 30
| EH50207 170/ 200 040 060 07 1050 100 DH50207 = F27d M208 25 |
EH50251 65 250 0.04 006 = 24 330 33 | DH50251 F27d M208 40
EH50252 75 25 006 008 22 500 50 DH50252 = F27d M208 40
EH50253 100/ 250 008 012 20 900 90  DH50253 = F27d M208 35
EH50254 130 250 012 017 @ 14 900 90  DHs50254  F27d M208 30
EH50255 1601 250 0.17 023 09 1000 100 DH50255  F27d M208 30
_EH50256 180! 250 023 040 08 1150 110  DH5025% |  F27d BH142 %
EH50401 80 400 004 006 25 700 70 DH50401 Frd | M208 35
EH50402 90| 400 006 008 23 800 80 DH50402 F21d | M208 35
EH50403 1200 400 008 012 2.1 1000 100 DH50403 = F27d M208 30
EH50404 150 400 012 017 18 1500 150 DH50404 - F27d BH142 25
EH50405 200! 400 ' 0.17 0.23 16 2000 200 DH50405 F7d | BH142 20

(1) Chip presentation C2a, except:

C2b forEH50256, EH50404 and EH50405

(2) Custom cases available on request
(3) Cy= C,- +Cy

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 /

GERMANY: +49 (0) 895164-0
ITALY: +39 (0) 2 58 01 91 06
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Storage

Operating junction (Tj)

Temperature ranges:

-65° Cto +175° C
-65° C to +200° C

NORDIC: +46 (0) 8 590 303 00
SPAIN: +34 (0) 13204160

AFRICA: +33 (0) 1 49884900

NL: +31 (0) 793461430
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SILICON PIN DIODES

Microwave applications

| S S—

-TEKE,LEC1
TEMEX

Attenuator silicon PIN diodes

Description

The table below presents a single set of values from the variety of customer options available for this
series of passivated PIN diodes. TEKELEC TEMEX uses its proprietary technology, which enables the
customer to incorporate characteristics specific to the application anolved, e.g. capacitance and | zone
thickness. Typical applications include variable RF attenuators and AGC (Automatic Gain Control)
circuits, from a few MHz to several GHz.

Electrical characteristics

Cunneny Lirermee
“ il . By oo
Vp=108V 2:3::

e " o i
E | 20 | DH40073 | F27d
EHA0141 | C4a = 140 400 | 5 | 100 | 65 | 130 005 0.0 10 | 15 25 DHA0W1 | F27d
| ‘
| 1

EH40073 | Cdc | 70 |70 | 140 6 | 10 | 20 | 030 | 050 0 | 15
800

EH40144 | C4c 140 (200 (400 | 25 | 50 [ 35 70 0.0 0.30 10 | 40 50 | DH40144 | F27d

EH40225 | Cad | 220 (400 | 800 | 50 | 100 | 65 | 130 010 | 030 | 10 | 55 7.0 | DH40225 | F27d

(1) Other | zone thicknesses available on request Temperature ranges:
(2) Other capacitance values available on request Operating junction (Tj) : -565° Cto +175°C
(3) Custom cases available on request Storage : -65° C to +200° C

Typical series resistance vs forward current

Ry(€))
1006
T~
~_—
\
<
T~
\ \\
100 .. ™
— — o
. - .
e -~ —~—
. ~ .
.
]
N \\.‘h
™
N ™~
g
e S~ ~J_ NL| EH 40141 - EH 40226
- ]
~
T
3 T A01
<
I
™ enzo073
1 : LL(mA
0.t 1 ¢ 100
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SILICON PIN DIODES

Microwave applications

Silicon Ilimiter PIN diodes

Description

These passivated mesa PIN diodes have a thin | layer. This series of diodes is available as chips and
in hermetic ceramic packages. They operate as power dependent variable resistances and provide
h- passive receiver protection (low noise amplifiers, mixers, and detectors).

Electrical characteristics

BREAKDOWN JUNCTION JUNCTION
chm AT zs‘c VOLTAGE CAPAC'TANGE CAPAC“'ANCE ‘
i Ve Go | Cjs |
Ig=10pA Vp=0V Vp=6V IF%?WmAE
f=1MHz f=1MHz [f=120 MHz
pm . ¥ o oF i .8 .l s
typ. min max typ. min max max = typ.
EH60033 C2a 25 25 5 | 014 0.08 012 18 | 2
EH60034 C2a 30 25 5 020 0.12 017 1.5 20
EH60035 C2a 35 % | 50 028 0.17 0.23 10 25
EH60036 C2a 5 25 50 0.45 0.23 0.40 | 0.9 30
EH60037 = C2a | 65 25 .50 070 | 040 | 060 07 40
EH60052 C2a 30 5% | 70 ’ 0.10 0.06 0.08 18 ' 30
EH60053 C2a 35 5 70 0.4 0.08 0.12 14 30
EH60054 C2a 40 50 70 0.20 0.12 0.17 1M 35
EH60055 ~  C2a 50 50 70 028 0.17 0.23 | 1.0 40
EH60056 C2a 65 5 70 045 023 | 040 0.9 50
| EH60057 C2a 80 5 70 070 040 060 08 60
EH60072 Cza | 4 70 . 9% 010 0.06  0.08 17 50
EH60074 C2a 50 70 0 020 012 | 017 14 60
_ EHB00O76 ~  C2a | 80 70 | 90 045 023 040 09 100
EH60102 C2a 50 90 120 0.10 0.06 ? 0.08 1.7 150
EH60104 = C2a 70 90 120 0.20 012 017 1.2 250
EH60106 @  C2a 110 90 120 0.45 023 040 0.8 400

(1) Other values of capacitance available on request
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SILICON PIN DIODES

Microwave applications

CHARACTERISTICS AT 25°C ResisTance | p Powen Loss | Power P
Ry Ry Pour L P N
‘ pdi”,ﬂwhz.‘lﬁﬂz f=276GHz | 1ps
TEST CONDITIONS ; 1dB f=276Hz| Py=-10 | Pulse
case F27d | |imiting | . 1
STANDARD CASE (2] | °C; _dBm

TYPE Gy = &;8 P G= &;2 pF max typ. typ. typ. max max
DH60033 | F27d M208 80 +10 +20 0.1 +50 20
DH60034 | F27d M208 80 [ +10 +20 0.1 | +50 20
DH60035 F27d M208 70 +10 +21 0.1 +52 25
DH60036 F27d M208 60 +10 +22 0.2 +53 3.0

- DH60037 F21d M208 | 50 +10 - +23 02 | +56 40
DH60052 F27d M208 r 80 +15 +24 0.1 +52 25
DH60053 | F21d M208 70 +15 +24 0.1 +52 25
DH60054 F27d M208 . 60 +15 +25 0.1 +53 3.0
DH60055 F 27d M208 50 +15 +26 0.1 + 54 35
DH60056 F27d M208 45 +15 +217 0.2 +57 40
DH60057 F27d M208 45 +15 +28 0.2 +58 5.0
DH60072 F27d M208 70 +18 +27 0.1 +54 3.0
DH60074 F27d M208 50 +18 +30 0.2 +55 40
DH60076 Fard | M208 40 +18 +32 02 +58 5.0
DH60102 F27d M208 60 +20 +31 0.2 +56 35
DH60104 F27d M208 .- +20 +33 0.2 +59 5.0
DH60106 F 27d M208 35 +20 +35 03 +61 7.0

(2) Other capacitance values available on request Temperature ranges:
(3) Ct= Cj +Cp Operating junction (Tj) . -565° C to +125°C
Storage : -65° Cto +200° C
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SILICON SCHOTTKY DIODES

Silicon Schottky barrier detector diodes

TEMEX | o |
SILICON SCHOTTKY BARRIER DETECTOR DIODES

Description

Silicon Schottky barrier detector diodes are available as: ‘

» packaged diodes
« chip

They are optimised for wide band applications, in the frequency range from 1 to 18 GHz.

Electrical characteristics packaged diodes

TYPE  CASE(1)  GHz : ,
! ‘ ‘ min l min | max max | max typ.
DH340  F51  2-12 | -5 1 2 250 50 3
| 12-18  -51 | | |
(1) Custom cases available on request Temperature ranges:
Operating junction (Tj) : -55°Cto +150° C
Storage : -656°Cto +175°C

Typical tangential sensitivity vs frequency

e T=+25°C
« Ig=30pA T
. Video bandwidth = 1 MHz (dBm) 1‘
-56
\ ]
-54 \
-52
-51 . >

f (GH2)
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SILICON SCHOTTKY DIODES

Silicon Schottky barrier mixer diodes

SILICON SCHOTTKY BARRIER MIXER DIODES

Description

. Silicon Schottky barrier mixer diodes are available in the following configurations:

* packaged
+ chip

Low barrier diodes are required for applications where the Local Oscillator (LO) drive level is between
-10 dBm and +10 dBm. Medium barrier diodes are required for applications where the LO drive level
is between -5 dBm and +15 dBm. The use of a passivated planar construction contributes to high
reliability.

Electrical characteristics packaged diodes

 TYPE | CASE(2)) GHz | dB ratio Q Ergs |V pF
. max | typ. max min max max | typ. typ.
DH301 F51 1-6 6.5 15 | 2 | 200 ‘ 400 5 | 3 0.40
DH302 F51 1-6 | 6.0 1.5 2 200 J 400 5 3 0.40
DH303 F51 1-6 | 55 15 2 200 | 400 5 3 0.40
DH312 F51 6-12 7.0 1.5 2 200 400 5 ‘ 3 0.25
DH313 51  6-12 6.5 15 2 200 400 5 3 0.25
DH314 F51 6-12 6.0 1.5 2 200 | 400 5 J 3 0.25
DH315 F51 6-12 5.5 1.5 2 200 @ 400 5 3 0.25
DH322 F51 12-18 15 1.5 2 200 400 5 3 0.17
DH323 F51 12-18 10 15 2 20 @ 400 5 3 0.17
DH324 F51 12-18 65 15 2 ‘ 200 400 5 3 0.17
DH325 , F51  12-18 | 60 1 1.5 2 | 200 400 5 3 0.17
RF Power max: 250 mW CW Temperature ranges:
Operating junction (T;) : -55° Cto +150° C
(1) Noise figure measurement conditions: Storage : -65°Cto +175° C
PLO =1TmW
fif = 30 MHz
NF)r=1.5dB
noise tube: 15.6 dB
dc load = 10 Q

test frequencies: 3.0, 9.3 or 15.0 GHz

(2)  Custom cases available on request
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A tuning varactor is a P-N diode that acts as a voltage controlled capacitor. These devices perform the
same function as the familiar, bulky, air dielectric stacked capacitors featured in traditional broadcast

band receivers.
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TUNING VARACTOR

SOT23 surface mount silicon abrupt tuning varactor

TEKELEC
TEMEX

SOT23 surface mount silicon abrgpt t‘_l_lﬂly‘kl\il!g varactor

Features Description

« High quality factor TEKELEC TEMEX silicon abrupt tuning
varactors have an epitaxial mesa design with a

* Low leakage current high temperature passivation. This technology

is used to produce abrupt tuning varactor in
SOT23 package. This family is designed for a
low cost medium to high volume market that
may be supplied in tape and reel for automated
pick and place assembly on surface mount
circuit boards.

* Passivated silicon mesa technology
» Surface mount package

+ Tape and reel packaging available

Outline drawing Applications
| [ The DH71000 series abrupt tuning varactor are
: ey ; offered in a large selection of capacitance
ﬁ/ range. They provide the highest Q factor (low
: reverse series resistance) available for a
L] L] L L] 30 volts silicon device.
-51 ' -63

Typical applications include low noise narrow
and moderate frequency bandwidth appli-

(Top view) . . .
cations (VCO mainly) from HF to Microwave
frequencies (up to 3 GHz).
Nota: Other plastic packages available. Other applications are voltage tuned filters,

phase shifters, delay lines ....

NOTE: Variation of the junction capacitance
versus reverse voltage follows this equation:

1+ V, ]Y
¢
V. : Reverse voltage
0 Built-in potential .7V for Si
Y : .bfor abrupttuning varactor
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TUNING VARACTOR

SO0T23 surface mount silicon abrupt tuning varactor

v ~pF
. Type (3) : . .
s min 220 % e P
DH71010-XX 30 1 4 4300
DH71016-XX 30 1.6 4.5 4100
DH71020-XX 30 2 4.6 3900
DH71030-XX 30 3 4.7 3400
DH71045-XX 30 45 4.8 3000
DH71067-XX | 30 6.7 4.9 2600
DH71100-XX | 30 10 5 2200
(1) Other tolerance on request
(2)  DH71067-XX & DH71100-XX: Tolerance on C; + 10 %
(3)  -XX digits for internal electrical configuration
Temperature ranges:
Operating junction (T;) :  -55° Cto +150° C
Storage :  -65°Cto +150° C
Typical performance curve
100 Cjin pF
N
10 { \
\\\ e — DH71100
o ——
S—
\
\ DH71045
~
\ DH71020
! e e— = DH71010
0.1 , . — Vi in Volit
o 5 10 15 20
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TUNING VARACTOR

High Q silicon abrupt junction tuning varactor

HIGH Q SILICON ABRUPT JUNCTION TUNING VARACTOR
Vgr 30V
Description

This series of high Q epi-junction microwave tuning varactors (30 V) incorporates a passivated mesa
technology. It is well suited for frequency tuning applications up to Ku band.

Vap (10pA) 230V STANDARD CASES OTHER CASES
Gowo | Junction = FiG. oF ‘Tuning , Tuning
CuaracTeRisTicS AT 25°C | Dia | Capacitance| Merit Ratio Ratio
‘ g C; a Cro/Cra Cro/Cran
Case ASE
Test Conditions Vp=4V | Vp=4V CAPACITANCE cAPﬁAcrimce
f=1MHz f=50MHz Cp 4 Cp
TYPE CASE um pF TYPE CASE CASE
typ. +20%(2) min Ch=0.18pF(3) min Cy=0.12pF(3) min
~ EH71004 Cza 50 04 4500 | DH71004 F27d 30 M8 33
EH71006 = C2a =~ 60 06 4500 | DH71006  F27d 34 M208 37
EH71008 Cza 170 0.8 4400 ' DH71008 F27d .37 M208 .40
EH71010 | C2a 80 10 4300  DH71010 F7d 40 M208 43
EH71012 C2a 90 1.2 4200 | DH71012 F27d - 43 M208 45
EH71016 C2a | 100 16 4100 DH71016 F27d 45 M208 46
EH71020 Cza 110 20 3900 DHT71020 | F27d 46 M208 47
EH71025 C2a 120 25 - 3600 | DH71025 F21d 46 M208 I 48
EH71030 C2a 140 3.0 3400  DH71030 F21d 47  M208 @ 48
| EH71037 ‘ Ca 150 | 37 3200  DH71037 F21d 47 | M208 48
EH71045 | C2a 170 4.5 3000 DH71045 F27d - 48 M208 C 49
EH71054 C2a 180 54 2800  DH71054 F2rd 48  M208 49
£10% (2) | Cy=0.18 pF (3)  Cp=0.2pF(3)
| EH71067 | C2a 200 6.7 2600  DH71067 F21d 49  BH142 49
EH71080 C2b 220 80 2400  DH71080 F27d ., 50  BH142 50
| EH71100  C2b 250 10.0 2200 DH71100 F27d 50  BH142 5.0
| EH71120  C2b 270 120 2000  DH71120 F27d 51 BH142 5.1
| EH71150  C2b | 300 150 1800  DH71150  F27d 51  BH142 51
EH71180 ~ C2b 330 180 1700 DH71180  F27d 52  BH142 52
EH71200  C2b 350 200 1500  DH71200  F27d 52  BHI42 5.2
CEH71220  C2b 370 220 1400  DH71220 F71d 52 BH142 52
EH71270  C2b 410 270 1300  DH71270  F27d 5.2 BH142 5.2
EH71330 | C2c ~ 450 = 330 - 1200  DH71330 = F27d 5.2 BH142 5.2
 EH71390  C2c 50 330 950  DH713%0  F27d 52 BH142 52
EH71470  C2c 540 47.0 750 DH71470 F27d 52 BH142 5.2
| EH71560  C2c 590 56.0 650  DH71560 F27d 5.2 BH142 5.2
EH71680  C2c 650 68.0 500  DH71680 F27d 52  BH142 52
| EH71820 Cad 720 820 400  DH71820 F27d 5.2 BH142 5.2
EH71999 C2d 800 100.0 300 DH71999 F27d 5.2 BH142 5.2
(1) Custom cases available on request Temperature ranges:
(2) Closer capacitance tolerances available on request  Operating junction (Tj) : -55°Cto +150° C

3) Cr=Cj+Cyp Storage : -65°Cto +175°C
- B e . 9 e 1_‘;‘;/,‘:__1‘_(\‘\-,—\;“.‘)_ L 1%31,;4? Z}«ﬁ ywm‘%/m 7, _ v - ‘ , ; e g
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Vgg 45V

Description

This series of high Q epi-junction microwave tuning varactors (45 V) incorporates a passivated mesa
technology. It is well suited for frequency tuning applications up to X band.

TUNING VARACTOR

High Q silicon abrupt junction tuning varactor

| Vga(10pA) 245V STANDARD CASES OTHER CASES
Gow Junction FiG. oF Tuning
CHARACTERISTICS AT 25° C| D1a | Capacitance| Merit Ratio
o ] VamAV L NpmaV
Tout Contitiom f=1MHz |f=50 MHz Cy »
TYPE | CASE | pm pF TYPE CASE : CASE |
typ. +20 % (2) - min  Cp=0.18pF(3) min (Cp =0.12pF(3) min
77777 EH72004 | C2a 60 04 3000 DH72004 |  F27d 35 M208 3.7
EH72006 C2a 80 06 2900  DH72006 F27d 39 M208 41
| EH72008  C2a %0 | 08 | 2800  DH72008  Fo7d | 42 M208 | 45 |
| _EH72010 C2a 110 10 2700  DH72010 F27d 45 M208 P47
EH72012 C2a | 110 @ 1.2 2700 ‘ DH72012 F27d. 47 M208 | 49
EH72016 @ C2a = 120 16 = 2600 | DH72016 | F27d ~ 5.0 M208 . 52
| EH72020 | C2a 140 20 2500  DH72020 F27d 52 | M08 55
~ EH72025 w C2a ' 150 l 25 2400 ' DH72025  ~ F27d | 54 | M208 5.6
EH72030 ' C2a 170 30 2300 | DH72030 F21d - 55 | M208 5.7
| EH72037 ~ C2a 190 | 3.7 2200 | DH72037 |  F2id | 56 M208 5.7 |
EH72045 C2a 210 45 2000  DH72045 F27d 57 M208 .58
EH72054  C2a | 230 54 1900 = DH72054 F27d 5.8 M208 | 59
| | C 210%(2) | Cp,=0.18pF (3). Cp = 02pF(3).
EH72067 = C2b 250 7 67 1800  DH72067 F27d 59 = BH142 60
EH72080  C2b | 280 8.0 1700  DH72080 F27d 59 | BH142 ' 6.0
EH72100 C2b v 310 | 100 1600 | DH72100 F27d 6.0 ~ BH142 . 60
~ EH72120 Czb 340 - 120 | 1500 | DHI2120 |  F27d 6.0 BH142 6.0
| EH72150 ~ C2b 380 150 | 1400  DH72150 F27d 60 | BH142 6.0 |
~ EH72180 C2b 420 | 180 1300 DH72180 F27d 60 BH142 6.0
EH72200 C2b 440 | 200 ~ 1200 | DH72200 F21d 6.0 BH142 6.0
EH72220 C2c 470 22.0 1100 DH72220 F27d 6.0 BH142 6.0
EH72270 | C2c- 520 210 1000 DH72270 F27d 6.0 | BH142 6.0
"EH72330 @ C2¢ 570 | 330 | 900 DH72330 F27d 60 | BH142 6.0
| EH72390 C2c 620 39.0 800 DH723%0 | F271d | 60 | BH142. 6.0
+10% (2) Cp=0.18pF (3) Cp =0.4pF(3)
EH72470 | C2d | 680 41.0 700 DH72470 |  BH28 6.0 BH157 6.0
| EH72560 C2d. 740 56.0 600 | DH72560 BH28 6.0 BH157 6.0
EH72680 C2d 820 680 | 450 DH72680 BH28 6.0 BH157 6.0
+10% (2) cb=0.4 pF(3) cb=0.4 pF(3)
EH72820 C2g 900 820 350 DH72820 BH141 6.0 BH157 6.0
EH72999 C2g 1000 100.0 250 DH72999 BH141 6.0 BH157 6.0
(1)  Custom cases available on request Temperature ranges:
(2)  Closer capacitance tolerances available on request Operating junction (Tj) : -65°Cto +150° C
8) Cr=Cj+Cp Storage : -65°Cto +175°C
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TUNING VARACTOR

Silicon hyperabrupt junction tuning varactor

Description

This series of silicon tuning varactors consists of hyperabrupt epitaxial devices. They incorporate a
passivated mesa technology. Packaged or chip devices are available for VHF linear electronic tuning.

CHip DioDES | CHip AND PACKAGED DIODES PackAGED DioDES
Goo | Breaxown| Totau | Fie.of | Bis | Tuning oy
CHARACTERISTICS AT 25°C | DA Vourage | CAPACTTANCE| Merim  |Vourage |  Ramo
| g Ver cr a Vi Cro/Cro
f=1MHz f=50MHz
NDITIONS l,=10pA f=1MHz
Test Col r=10p Vp Vi
STANDARD
TYPE CASE pm Vv pF TYPE Case
(1)
min min  typ. min \") typ. Cp,=0.18pF
EH724 C2b 200 25 15 100 4 10 DH724  F27d
EH726 C2b 220 | 25 13 - 100 6 9 - DH726 F27d
EH728 C2b 250 25 12 150 8 8 DH728 F27d
EH730 C2b 2720 25 10 250 | 10 8  DH730 F27d
EH732 C2b | 300 25 10 . 250 k 12 | 7 DH732 F27d
(1)  Custom cases available on request Temperature ranges:
Operating junction (T;) : -55° Cto +150° C
Storage : -65° C to +150° C

Typical total capacitance and Q versus reverse voltage

Cr(pF) 3 f Q
100
50 [ —
30 ; meem- @
'\ H
20 T~ — \; CT
e ‘\ ‘\
10 - S - 1000
——
. "\\\
~ DH 732
5 v D L i 500
DH 732 -t I a TS = OH 728
3 - 4 - = DH 724 300
2 el e 200
L 4| DH 724
-
1 == HERR 100 —p
2 3 5 10 20 50 V (V)
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TUNING VARACTOR

Microwave silicon hyperabrupt junction tuning varactor

MICROWAVE SILICON HYPERABRUPT JUNCTION TUNING VARACTOR

Description

This series of silicon tuning varactors consists of hyperabrupt epitaxial devices. They incorporate a
passivated mesa technology. Packaged or chip devices are available for linear electronic tuning up to
Ku band. <

vy
Gow BnEAxnovml ToraL Fic.oF | Tuning
CHARACTERISTICS AT 25°C!  Dia VoLTAGE CAPACITANCE. MEeRT | Ramo
| ; f, |
) o ‘_4? st cr | Q ' Cro/Cr20
TesT CONDITIONS 'R=10"A fvl:_'_\g'il,z fV,:..GS':IZ f=1MHz
TYPE CASE ym  V  pF TYPE | StanpaRD Case (1)
| min  min yp. | typ. | min Cp=0.18pF | Cy=0.12pF
EH733 |« C2a @ 60 20 0.8 © 180 5 DH733" F27d ~ M208
EH734  C2a = 80 20 1.2 160 5 DH734  F27d = M208
EH735 C2a 100 0 20 j 1.8 i 150 ‘ 5 DH735 ; F27d M208
EH736  C2a k 160 = 20 2.7 100 | 6 DH736; F27d = M208
EH737 C2a = 180 20 -39 ; 85 ; 6 DH737 | F27d | M208
EH738  C2a @ 200 20 4.7 70 ! 6 DH738; F27d = M208
(1) Custom cases available on request Temperature ranges:
Operating junction (Tj) : -55° Cto +150° C
Storage : -65°Cto +175° C

Typical total capacitance and Q versus reverse voltage

Cr (pF) :
4 a
10 fe— - DH 733 1000
—— - i
-— P T
5.0 i N b /l DH 737 500
—_—— \\ 7
3.0 =N < 300
2.0 ™S i A 200
0~ .
\&’ IS T~ ~oH7a7
1'0 ) ~ 4 \‘\\ g 100 sTmmEme Q
= < DH 735 c,
-~ w4
0.5 —% % N I 50
- - - 4 :
0.3 — DH 733 30
rd
02 ——=- 20
0.1 10=Pp
1 2 3 5 10 20 50 V(V)
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POWER GENERATION DIODES

Step recovery diodes and multiplier varactor applications

TEKELEC)
STEP RECOVERY DIODES AND MULTIPLIER
VARACTOR APPLICATIONS

A step recovery diode (SRD) generates pulses that can be used to multiply frequencies, and to set up
reference points, e.g. for synchronising test instruments.

This device operates by alternately producing and consuming a charge, based on the frequency of its “'<
input signal. During forward bias, the SRD conducts and builds up its charge. During reverse bias, the

SRD maintains conduction by consuming its charge. When the charge has been fully consumed, the SRD

snaps off, i.e. very quickly reverts to zero conduction.

This device acts as a switch, controlling current flow by alternately storing and releasing its charge, forming
pulses at a repetition rate equal to the frequency of its input.

The output of a step recovery diode is most often used in two ways:
* apulse train can be applied to resonant circuits, which provides output power at a frequency
above that of the original input,
* apulse train can be used to develop a series of frequencies at multiples of the original input

frequencies.

Typical applications of step recovery diodes include oscillators, power transmitters and drivers, for
telecommunications, telemetry, radar and test equipments.

In choosing a SRD, the significant characteristics include:

Output Frequency (f,) ; Breakdown Voltage (VgR) ; Junction Capacitance (Cj) ; Minority Carrier
Lifetime (T)); Snap-off Time (tg) ; Thermal Resistance (R¢) and Output Power (P).

Multiplier varactors

A multiplier varactor is a physical stack of series-connected SRD units. This configuration is capable of
multiplying power.

Packages for multiplier varactors are designed to dissipate the power yield (Power out )
Power in

Most of these packages hold from 2 to 4 chips, this type of components are available on customer
request.
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POWER GENERATION DIODES
Step recovery diodes (SRD)

TEKELEC
TEMEX

STEP RECOVERY DIODES (SRD)

Description

These diodes use mesa technology and oxide passivation. They support fast switching and multiplier
applications:

« very short pulse generation,
+» ultra fast waveform shaping,

« comb generation,

« high order multiplication, at moderate power ratings.

BREAKDOWN| JUNCTION | MIN. CAR. | Snap-OFF
CHARAcszE:gTICS DiA = Vouage |CAPACTANCE | LiFETME = TiME REsISTANCE
AT : e
@ | Vg Cj T tso : By
Test Conpimions | N/A | | -10pA Va=6V | I;=10mA l.=10 mA Pdiss=1W
R f= 1MHz |I;=6mA | V=10V nFOd |
TYPE | CASE | pm v pF ns ps | TYPE [CASE(1) °CW Other cases (1)
* , . Co=0F  may [Co=010PF =0,
typ.  min max min | typ. |max Ch @ max @ @
EH541 C2a ‘ 160 | 30 1.5 25 90 | 140 | DH541 A22e 30 F27d M208
EH542 C2a 220% 50 15 40 :150 250 @ DH542 A22e 25 F27d M208
EH543 C2a 110 30 1.0 ‘ 20 90 ;140 DH543 | A22e 40 F27d | M208
EH544 C2a 140i 50 1.0 35 ;150 1250 | DH544  A22e 35 F27d M208
EH545 C2a 55 25 ‘ 0.4 10 75 100 @ DH545 A22e 70 F21d M208
EH546 @ C2a | 40 15 0.3 | 6 60 80  DH546 A22e 100 F27d =~ M208
(1) Custom cases available on request Temperature ranges:
(2) Ct= C]- +Cp Operating junction (Tj) : -65° Cto +150° C
Storage : -65°Cto +175°C
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POWER GENERATION DIODES

Silicon multiplier varactor

TEKELEC
TEMEX S

SILICON MULTIPLIER VARACTORS

Description

These silicon multiplier varactors (from 0.2 to 25 GHz) are designed for harmonic generation of high power
levels (stack configuration) and/or at high multiplication orders.

Packaged diodes

v pF ns ps °C/W W

TYPE CASE GHz min | max min | max min max max typ. (n)
DH294 Do7 1 0.2-2 45 | 70 40 | 7.0 125 400 300 0.5 2
DH200 F49 1 05-2 90 | 140 55 | 1.0 250 1000 8 | 20, 2
DH270 | S268-W1| 1 2-3 80 | 110 40 55 160 700 0 | 150 2
DH110 F27d 1 2-4 60 | 90 30 | 40 100 400 25 90 | 2
DH293 Fe0d 1 3-6 50 | 70 20 30 60 250 30 60 2
DH252 F27d 1 2-8 40 | 60 09 20 35 200 50 30 2
DH256 F27d 1 5-12 30 | 45 05 1.1 20 120 60 20 2
DH292 F27d 1 8-16 2 | 35 02 05 10 75 70 06 2
DH267 F21d | 1 10-25 | 15 | 25 0.2 | 03 6 60 00 02 2

Temperature ranges:

Operating junction (T;) : -55° C to +150° C

Storage : -65°Cto +175° C
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MOS CAPACITORS CHIPS & ARRAYS

Top process / High performance

TOP PROCESS / HIGH PERFORMANCE

TEKELEC TEMEX M.O.S. (Metal - Oxide - Silicon) chips and arrays capacitors feature small size and
high Q performances making them ideally suited for hybrid microwave circuits up to 30 GHz.

The dielectric (Silicon dioxide) thermally grown on a silicon wafer has a very low dielectric constant
(e = 3.9 ) and very stable temperature coefficient allowing a complete range of stable capacitance .

values (0.1 to 100 pF).

The dielectric thickness determines the rated voltage for a given capacitance value:

*+ Vg = 40V e = 0.15um
+ Vg = 100V e = 0.25um
+ VR = 200V e = 050pum
+ VR = 400V e = 1.0 ym
* Vg = 500V e = 1.8 um

The metallization areas which are the terminations of the capacitors are obtained with photo-masking
technics and are made of sputtered titanium (~ 700 A) and gold (= 6000 A).

An electrolytic gold layer of 1.5 ym is made on top termination to ensure the best contact with the
external circuits:
» Bottom termination attachment technics:
Eutectic Au-Sn (80/20) Melting point 280° C
“ " Au-Ge (88/12) Melting point 350° C
Conductive epoxy
+ Top termination:
Thermocompression, Thermosonic and wedge bonding may be used.

Applications Physical description

« DC Block, RF by-pass

* Source by-pass Gold electrolytic

» Impedance matching - Trimming / Ti/Au

+ Filters /

+ Decoupling for Ga-As FET S 7 - Silicon
dioxide
(Si O,)

Ti/Au

The capacitance is given by C =€ x %
€eq=39¢g

S = surface of the top termination

e = thickness of the oxide

- e . - i ) . . 1-41
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MOS CAPACITORS CHIPS & ARRAYS

Single-pad chip capacitor CS series

SINGLE-PAD CHIP CAPACITOR CS SERIES

General characteristics
Capacitance range (Cg): 0.1 to 100 pF.
See tables 1 & 2.

Tolerance capacitance:

« Standard :+ 20 % (CS, CJ, CB)

* Others :+10, £ 5, £+ 2 % (consult us)
Rated voltage (Ug): See tables 1, 2 & 3.

Note: Voltage and capacitance values being
tightly linked to dielectric thickness and top
termination area means, special requirements
may be achieved by our engineers. Please
consult us.

Voltage proof (25° C): 1.5 x UR
Insulation resistance (R;): R; > 10° MQ.
(at rated voltage and 25° C)

Temperature coefficient: 50 ppm®/C (typical)
(over temperature range)

Storage and operating temperature range:
- 55° C to + 200° C.

Environmental characteristics

CONSTRAINT

SALT NFC 20711: 35° C, 5% NaCl, ; 35°C
16,24, 48, 96, 168, 336, 672 h. ' 5% NaCl
- > 400 hours
SPRAY MIL STD 202 F, method 101D '
35° C, 5% NaCl, 48, 96 h.
DAMP NFC 20703 o a0°C
© 93% RH
HEAT MIL STD 202 F, method 103B > 56 days
CONTAMINENTS | GAM EG 13 - Coolanol
50°C, 24 h. - Kerozene
1 65°C, 165 h. Glycol
i > 1000 hours
| | L
THERMAL | NFC 20714 -55/+125°C
Temperature/nb of cycles specific > 5000 hours
SHOCK | MIL STD 202 F, method 107G - 65/+ 175°C
- N°cycles: 5, 25, 50, 100 > 5000 hours
(A -55/+ 85°C
B :-65/+125°C
'C:-65/+200°C
D :-65/+150°C
RADIATION  On study
1-42
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Dimensions (in pm)

R - size. | min-max | typical
s MC106  340-400 200
L 1) S
; Mmc107 540 - 600 200
f 2) e
MC108 740 - 800 200
T —_— MC110  940-1000 200
—A= - e
Note 1: g is indicated in table 1 for each capa-
citance value.
Note 2: Square termination may also be achie-
ved. Please consult us.
Table 1: Top termination diameter (um) versus

Capacitance / Voltage range

/  EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900

NORDIC: +46 (0) 8 590 303 00
SPAIN: +34 (0) 1 3204160

NL: +31 (0) 793461430
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Multi-pads capacitor arrays CJ series

MULTI-PADS CAPACITOR ARRAYS CJ SERIES

These capacitor arrays are intended for fine and Dimensions (in pm)
precise adjustments in circuits which need to be
tuned and kept tuned whatever the mechanical MC111 MC112

and environmental conditions are.

Note: These capacitor arrays are made of
several pads per case size.

— For each case size, the unit and basic
capacitance value is “S”.

— This is also the value of the step capacitance.
— The number of steps is obtained with alll
combinations to be achieved with the basic
capacitance pad “S” and the other pads made
of “2S8”, “48", “10S”...

— The area of the minimum capacitance value MC113 MC114
“S” is given herebelow for each case size. D S S S
MC111 : S = (70x70) pm?
MC112 : S = (90x90) pm?
MC113 : S = (180 x 270) pm?
MC114 : S = (115 x400) pm?

— For special designs, please consult us.

Table 2: Capacitance / Voltage range
. . o, St - : ‘«
Note: Standard tolerance: = 20% (M). MCTH 400 - 500 w0 |
SRS S
MC112 400 - 500 200
MC113 | 650 - 750 200
|  MC114 | 450-550 200
i i i ‘ )
MC111 | 0.125pF = 23 2.875pF @ 400V
MC111 | 025pF = 23  575pF 200V
MC111  050pF = 23 11.5 pF 00V
MC112  02pF M 2.2 pF 400V |
MC112 = 04pF 11 44pF 200V
. MC112 | 08pF 11 88pF 100V
| | i
I S S |
MC113  10pF 6  60pF a0V
MC114 | 10pF 3 ‘ 30 pF a0V
| ‘
_ i o | o |

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 149884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0) 895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 1 3204160 UK: (44) 1256 883340



MOS CAPACITORS CHIPS & ARRAYS

Multi-pads bar capacitors CB series

MULTI-PADS BAR CAPACITORS CB SERIES

These capacitor arrays are primarily intended for mounting in Ga-As integrated circuit packaging for
by-pass, decoupling and matching purposes.

They can also be used in hybrid circuits where high performance and stable capacitors are required.

» The stable characteristics of these devices (temperature coefficient, low inductance, low insertion loss)
are perfectly suited to civil and military applications in the SHF and VHF application ranges (radar,
communications, transmission equipments).

Note: A kit containing 1 bar of each assembly (3, 4 and 5 pads of 100 pF) is available from TEKELEC
TEMEX Sales Office. Please consult us to get a free “MOS-BAR” kit sample.

Dimensions (in mm): See table 3 Multi-pads arrays
ya
2
i p—
§ ! — o )
al | 1 B I /4o
/ # / S
X S 4
// //’ A y/ © GaAs
L N\ N / /
/ / —
1 -
< [ .
Carrier

Table 3: Capacitance / Voltage range and dimensions (um)

Note: Standard tolerance: + 20% (M.

MC140 4 8 10 20 40 68 100 2160 980 200 400 850

144
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How to order

How to order

A - Single-pad chip capacitors B - Multi-pads arrays capacitors
501 MC106|| CS OR82 K * % % 401 MC111}| CJ OR125 M 23
Rated | |Case Size| |Series| |Capacitance| |Capacitance| |Special Rated | |Case Size| |Series| | Minimum | |Capacitance| |Number
Voltage Value Tolerance | | requi- Voltage Basic Tolerance | | of step
rement Capacitance
501 = 500V OR82: 0.82pF| | M =+20% if 401 = 400V M=+20%
401 = 400V OR1:  0.1pF 201 = 200V
201 = 200V R0 ap|| Onreavest needed 101 = 100V
101 = 100V 100: 10pF| | K = ¢ 10% 400= 40V
400 = 40V 101:  100pF||J =+ 5%
- G=2t 2%
2 significants
digits
3rdisa
multiplier Ex.: MC111
?f 1g“j 1[1) 0.125 pF min = 20% - 400V
' 23 steps (C max = 2.875 pF)

C - Multi-pads bar capacitors Designer kit: MOS-KIT

ek In order to back-up engineers in their design
401 | \MC140)| CB 100 M purposes, TEKELEC TEMEX proposes a kit
] made of following parts:

Rated | |Case Size| | Series| |Capacitance| |Capacitance| |Special EGSﬁm iﬂﬁmm“‘“ . s
Voltage | |(nber of pads) Value Tolerance | | requi- e : ‘ : -
s01 < s00v | [MC130 = 3 ofeachpad|| =~ o 'e"i':“' MC106 = 0.22-047-082-1-22-33-47-10pF ‘

- Ciao - I S _ A
o - o | ciso -5 reoded| | MCI07  68-15-33pF |
101 = 100V e - e
400= 40V MC108 15- 33 - 68 pF

MC110 100 pF |
- o —+ — S R ,ﬂi
MC111  0.125-0.25-0.5pF (C min)
N UV S
MC112 | 0.2-0.4-0.8 pF(C min)
MC113 10 pF
MC114 10 pF
Capacitance tolerance: = 20%
Please order: MOS-KIT
1-45
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MICROWAVE SILICON COMPONENTS

Case styles

o Mo

TEKELEC
TEMEX

hﬂ

L CASE STYLES

——— GENERAL PURPOSE —  ————

PAGE
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BH32 oo, 1-47
BH35 oo, 1-47
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BH142D  wvveeeeeenn. 1-48
BH142C  ovcoovrveeen. 1-48
BH142d  ..ocoooveen. 1-48
BH1426  ..ocoovveeenn. 1-48
BH142f oo 1-48
BH165  ovcoooceeens 1-50
BH1655 oooooovvveeennees 1-50
BH167 oo, 1-50
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SMD3
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Case styles

Cp=0.1pF | € @17 @21 [067DiA 083DIA Cp=0.1pF E 009 | 011 0035 | 0083
A22e D |@035 @041 .014DIA | 016 DIA BH15 D028 | 048 011 | 019
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Bomal o HF S BUSUSE NELN
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SYM| min max min max QD<\I"_——" SYM: min max min max
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) |
—— -
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Bt
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|
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@ ) B (@386 @426 .152DIA |.168 DIA © E 137 177 054 | 070
1 D - i i
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Case styles
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MICROWAVE SILICON COMPONENTS

Case styles
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MICROWAVE SILICON COMPONENTS

Case styles
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MICROWAVE SILICON COMPONENTS

Case styles
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MICROWAVE SILICON COMPONENTS

Case styles
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MICROWAVE SILICON COMPONENTS

Case styles
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MICROWAVE SILICON COMPONENTS
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DROP-IN CIRCULATORS & ISOLATORS

Introduction

Introduction

For more than 10 years, TEKELEC TEMEX designs miniaturised drop-in circulators and isolators.

Today, patented designs, space qualified drop-in assemblies and time proven circulators and isolators
are available.

Current production of drop-in devices is covering frequency ranges from HF, VHF, UHF and up to
18 GHz.

New technologies of drop-in devices have been developed these last couple of years:

- Patented designs with magnetical and electrical shieldings,

- Wide band devices,

- Operating with various substrates,

- Integrated substrates,

- Double cell circulator designs,

- Integrated functions (diode limitors, ...),

- Low mass sub-systems for satellite pay-load integration,

- Technological process (SMD & micro-electronic applications MMIC compatible)...

Automated brazing benches, cycling and ageing benches, S-parameters networks analysers with
automated test benches are the basic tools used by TEKELEC TEMEX for mass production capacity. In
addition, test set-up for 3rd order intermodulation products for VHF/UHF frequency bands, power
handling capability and clean room for space components and assemblies are available in our facility.

Custom components
TEKELEC TEMEX’s capability has broadened to custom sub-systems which integrate circulators,
terminations, limitors, detectors, etc...

Furthermore, the following presentation of some products is only a resume of our expertise and our
engineering staff stands ready to design and produce custom components to state-of-art specification.
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DROP-IN CIRCULATORS & ISOLATORS

Low cost SMD circulators & isolators

LOW COST SMD CIRCULATORS & ISOLATORS

Under reduced dimensions, circulators have a rectangular shape looking like a capacitor, assuming
good electrical features needed under severe environmental conditions.

Connections are made for SMD or micro-electronic circuitry with 50 impedance, for thick film
technology (MMIC compatible) or with boundings.

Typical electrical features

These new range of circulators and isolators are under development thanks to the strong involvement
of TEKELEC TEMEX in the R & D fields, including fundamental research in the ferrite materials, new
assembly process, internally developed software and finite element calculation.

Following are preliminary specifications for circulators. Electrical and mechanical features rely upon
the technology report process to be defined with the user.

Please contact us for your specific application.

T a
Frequency Isolation inse. VSWR Avg. Pask Case Rgﬂget Temperature
MODEL range min dB Toss max | power | power {max mm) pawos range
9 max dB 1 maxW | max W f max (W) 9
UB1001 [380 - 430 MHz 15 0.8 140 10 - 15x15x7 5§ -10° to +60° C
UB1002 380 - 430 MHz 15 1 1.40 15 - J 10x10x 6 3 -10° to +60° C
900 MHz 15 140 5 - 15x75x4 - -10° to +60° C
) BW4% 1 7: o S B N ‘77 i ]
UC1000 900 MHz 15 1 140 5 - 75x75x4 3 -10° to +60° C
UD3000 1800 MHz 15 1 140 3 - 75x75x4 L -10° to +60° C
| Bw4% Lo ] ) ‘ L S
UD1000 | 1800 MHz 15 1 140 3 - 15x75x4 3 -10° to +60° C
UE3000 3 GHz 18 06 1.30 1 0 7x7x3 - -30° to +70° C
BW10% | ! ‘
U13000 96Hz 18 06 130 | 05 5  5x5x2 | - | -30°t0+470°C
BW10% | 1 : | ‘

24 i
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 1 49884900 / AFRICA: +33 (0) 1 49884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 258 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340



DROP-IN CIRCULATORS & ISOLATORS

Low cost SMD circulators & isolators

Outlines drawings
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DROP-IN CIRCULATORS & ISOLATORS

Miniaturized drop-in circulators & isolators

MINIATURIZED DROP-IN CIRCULATORS & ISOLATORS

TEKELEC TEMEX has designed a line of miniaturized drop-in circulators and isolators covering the
frequency ranges from 75 MHz to 18 GHz.

These circulators and isolators are designed to be used for applications where space saving and
magnetic shielding are required, to avoid any detuning when operating close to magnetic field or
© ferrous materials:

- Cellular applications such as NMT, AMPS, CT-1, CT-2, TACS, E-TACS, GSM, JDC, DECT, DCS, PCS,
WLAN and any communication base stations: TFTS, INMARSAT...

- Broadcasting applications: DAB, ...

- Microstrip sub-systems

- Airborne equipment

- Missiles

- Radars / phase array antennas

- Satellite pay loads

- Earth stations

Circulators and isolators are available under standard packages with “standard inch” dimensions.
Isolators integrate the load which is:
* Up to 60 W-CW power handling capability for VHF/UHF bands,

* 1 W-CW power handling capability for microwave frequency bands.

For microwave applications, circulators are
available in round package. Isolators are
available in flange type package with or without
through mounting holes.

Depending on the requested isolation, one or
two cell designs are available in the VHF/UHF
band as standard packages.

The drop-in design allows easy and fast
installation into stripline and microstrip
assemblies with mounting screws or soldering
with conductive epoxy glue.

Test jigs for different packages are available for customer’s incoming inspection.
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DROP-IN CIRCULATORS & ISOLATORS

Miniaturized drop-in circulators & isolators

3-Port circulators & isolators

Frequency isolation Insertion Power Operating

Model range (dB) oss(@8) | W wew | 62 | temperature
Circulator Isolator| (MHz) | typ. min | typ.  max max Input  Load* | °c

BA1032  73-78 16 14 | 08 1 150 50 3 T52 -20to +70

BA3017 216-230 | 32 30 | 03 05 115 - 250 - T +20t0 +70

BA3039 216-230 | 26 20 | 02 0.4 125 325 - TO | +20t0+70

BB1027  405-470 | 18 6 06 075 137 100 30 TS0 | -20to+70

BB3037 BB1037 405520 | 20 18 | 04 06 130 100 30 | T54 -10to +55

BB3035 BB1035 460470 | 23 21 03 04 1.25 100 30 T54 -10 to +55

NC3104 NC1104 | 890960 = 23 20 | 03 0.4 125 100 60 T42 | -10to+55

NC3106  NC1106 =~ 925-960 | 25 23 | 03 035 125 100 60 T2 -10to+55

ND3100  ND1100 1030-1090 = 22 20 04 05 125 100 10 T42 | -10to+55

ND3141  ND1141  1270-1400 | 22 0 04 05 125 30 3 T4 . -10to+55

ND3161  ND1161 1452-1492 = 22 20 03 0.4 125 30 03 T42  -10to+55

ND3162 ND1162 1525-1661 | 22 20 04 05 125 30 3 T2 -10to+55

ND3183  ND1183  1710-1785 | 22 20 03 0.4 1.25 30 3 T4 | -10to+55

ND3184  ND1184 | 1805-1880 = 22 20 | 03 0.4 1.25 50 50 T44  -10to+55

ND3181  ND1181  1805-1880 = 23 20 | 03 0.4 125 50 50 T4 | -10to+55

ND3186  ND1186 1930-1930 23 20 03 04 125 50 50 T4 -10to+55

ND3182  ND1182 1930-1990 = 23 20 03 04 125 5 50 T42  -10to+55

NE1101 = 2100-2300 & 23 20 03 04 125 10 1 T44  -10to +55

NE1120 | 2300-2500 | 23 20 | 03 04 125 10 1 T44 | -10to +55

NE1130 | 2700-2900 @ 23 20 | 03 04 | 125 150 15 T44 -30to0 +70

NF1100 = 2700-3100 = 23 2 04 05 13 150 15 T4 . -30to+70

NG3142 5400 - 5900 = 22 20 03 04 12 1 1 T53 | -30t0+70

NG3140  NG1140 | 5650 - 5850 = 25 3 ' 03 04 125 10 1 T45 | -30to+70

i I |

NJ1101 | 7900 - 8400 | 20 17 | 05 06 | 150 10 1 NJ1 -40to +85

NJ1111 | 8500 - 9500 | 20 17 06 07 | 150 10 1 NJ1  -40to +85

NJ1123 {9000 - 10000 = 20 17 | 06 06 150 1 1 NJ1 | -40to +85

NJ1124 {9100 - 10000 = 22 20 03 04 125 05 1 NJ1 54 to +95

NJ1139 | 9820- 12600 | 18 16 06 07 | 145 1 1 NJI -40 to +85

NJ3132 11000- 11500 | 22 20 04 05 125 20 - NJ3 -40 to +85

NJ3151 13000- 14000 | 22 20 | 04 05 125 30 - NJ3 -40 to +90

NJ1141 13000- 14000 | 22 20 | 06 0.8 150 10 2 NJ1 | -45t0+125

NJ1161 14000- 14500 | 22 20 | 05 06 1.25 20 1 | NJ1 | -45t0+125

NJ1162 |14500- 15500 | 22 20 | 05 06 150 10 1 NJI -40 to +85

NJ1160 15500 - 16000 = 22 20 | 05 06 150 10 1 | NJI | -40to+85

* Notes:
« For an isolator: power of the integrated load, 10 W-load optional,
« For a circulator: reflected power handling capability.
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DROP-IN CIRCULATORS & ISOLATORS

Miniaturized drop-in circulators & isolators

Outline drawings
3-Port circulators & isolators

Dimensions in mm

Case L w H | A B € D E F | G gHoles
T42 254 Circ.: 254 1.62 20.83 20.83 15.36 1.75 3.81 0.64 1.78 2.1
| Iso.: 31.75 max ‘ |
Tas | 19.05 Circ..19.05  6.35 1450 1450 10.57 6.20 3.13 0.64 1.78 2.03
Iso.: max 25.4 ‘ ‘ ‘ : ~
T45 127 -Circ.: 127 6.35 965 = 965  6.85 432 3 0.63 1.8 1.9 or
Iso.: max 12.7 - j I . M5
54 51.5 51.5 C12 4.8 ‘ 41.8 34.15 126 35 = 2 5 3.3
| | |
| | | . I

T42 - T44 - T45 - T54 SERIES
1.78 01
070 004
- | !
SRR
e
Circulator Isolator
S - L
4 x Through holes A 4 x Through holes A
™ D v ;o |
= * ‘ e T
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Load |
A2 L et
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DROP-IN CIRCULATORS & ISOLATORS

Miniaturized drop-in circulators & isolators
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DROP-IN CIRCULATORS & ISOLATORS

Miniaturized drop-in circulators & isolators

4-Port circulators

Frequency | Isolation |  Insertion Power | © Operating
Model range i {dB) ’ loss (dB) VSWR. (W-CW) ! Case temperature
Circulator - (MHz2) | typ. min | typ. max | typ. max Input , ;
NC4113 824-894 46 40 0.6 0.7 1.20 1.25 30 P42 -10° to +55° C
NC4116 925-960 46 40 0.6 0.7 1.20 1.25 30 P42 -10°to +55° C
ND4110 1805-1880 46 40 0.6 05 @ 120 1.25 30 P44 -10°to +55° C
NG4123 5400-5900 40 40 0.6 06 122 1.22 1 H53 -30°to +70° C

Customized devices available

Outline drawings

Dimensions in mm

Case L W H A B c Db | E F | G gHoles
P2 508 2540  7.62 4623 2083 1536 7.75 381 381 381 21
PM4 381 1905 635 3350 1450 1057 6.35 200 200 200 25
P42 - P44 SERIES H53-SERIES
i L
5 A
4xHoles
ad — 04+0.05
* g \\57 X | D t 0 Ot6wca |
2w Y 1 F red
B | N'XXX/\ 0,64 C W J 0262082
| /N \i/ 025 | ]
ol I |
18 . 01 el
070 004 L o8,
W T ey | o
E E R

How to order
Please specify:

d  Model number,
U Center frequency and desired bandwidth, or frequency range,
[ Direction of circulation (clockwise or counter clockwise).

Test jig

Drop-in miniaturized circulators and isolators are measured in custom designed test jigs, in order to
simulate operating environmental conditions. Special customer application and environmental details
must be specified when ordering, to avoid correlation problems between TEKELEC TEMEX's tests and
customer results. TEKELEC TEMEX's test jig is recommanded to verify product performances.

=e v
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators

VHF / UHF COAXIAL CIRCULATORS & ISOLATORS

AVERAGE POWER

A KW
100 -+ WAVEGUIDE
TECHNOLOGY
LU Y i U
I COAXIAL !
i TECHNOLOGY i

|-
100

FREQUENCY GHz
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators

General description

TEKELEC TEMEX supplies a wide range of Designed for the wide-band application in the

coaxial HF/VHF and UHF circulators covering the 170 to 1215 MHz frequency range, TEKELEC

frequency range down to 27 MHz. TEMEX's power circulators ¢ series provide low
insertion loss and high isolation. They are

TEKELEC TEMEX uses only in-house produced specifically designed to feature low 3rd order

ferrite materials and therefore offers state-of- intermodulation products with power up to

the-art features such as low-insertion loss, high 2000 W-CW.

isolation in various rugged and space saving They are suitable for telecommunication and‘

packages: broadcasting applications.

« The “T" Series is our standard design for + In order to improve isolation, four-port
three port junctions. Circulators are equipped circulators and isolators are produced by
with KMR/SMA connectors and isolators with optimally integrating two single-junction
an internal load of 1 W average/60 W peak, N circulators in a single package. The insertion
female connectors for input power higher loss of four-port circulators includes two
than 60 W-CW. pass-through ferrite junctions.

They are typically wused in tele-

» Wide-band ferrite device, such as those in the communications  and radio-telephone
A series package, enables coverage of the 225 applications.

- 400 MHz band for high power up to 300 W- i
CW/1 kW peak. « Options such as configuration, frequency

range, connector type and location, tab
(drop-in) configuration, wider temperature
range, high power, etc... are available upon
request.

Standard cases versus frequency
3-Port-VHF/UHF coaxial circulator/isolator
3-Port power devices

225

400

800 13 1215

>
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 MH:z

; PA - 4-Port-VHF/UHF coaxial circulator/isolator
0
—_r0
30 210
P2
350 1400
P4
870 2000

>
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 MHz
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators

3-Port Circulators & Isolators

i ; Avg. | Peak Specifications at 26° C | Spec. in temperature range | Temperature| .. ;
Circulator  Isolator mm;"" ‘power  power [isolation] Inse. loss| VSWH | Isolation  Ins.loss | VSWR | range m m
| maxW | maxkW | mindB | maxdB | max | mindB | maxdB | max °C : :
BA3038 27 60 15 10 140 15 10 140 -40to+70 TO Ne!
BA3011 BA10T1 | 6272 20 1808 130 17 1 135 -10to+55 0 SMA
BA3021 . 6888 100 1808 130 17 1 135 -0to+55 TO | N®
BA3015  BA1015 72-88 50 1808 130 17 1 135 -W0t0+5 T0 SMA
BA3010  BA1010 88-108 100 1808 130 17 1 135 -10to+55  TO Ne!
BA3012 BA1012  105-145 50 18 08 130 16 1 140 -10to+55 O SMA
BA3040 . 138155 . 250 28 035 120 2 04 125 0t+70 T0O N
BA3013 155-174 50 23 035 120 2 04 125 0to+0 TO | N
BA3016  BA1016  165-200 100 18 08 130 17 1 135 -10to+55 0 Ne
BA3029 174225 100 18 08 130 17 1 135 -0to+55 T0O N
BA3017 BA1017  200-235 L 1808 130 17 1 135 -10to+55| T0O N
BA3017 216230 250 100 32 03 |12 | 30 05 115 +20to+70 T0O | N®
BA3039 . 216230 325 | 120 26 02 118 | 20 04 125 +20t0+0 T0 oo
BB3028  BB1028  200-400° 250 25 03 120 | 20 04 125 -0to+70| T | N
BB3001® ' BB1001® | 225-400 60 025 20 08 125 16 08 140 -40to+70 A1 | SMA
BB3006”  BB1006® | 225400 | 100 025 20 08 125 17 08 140 -40to+70 A1 N
BB3007"? 225400 200 100 17 07 135 14 08 150 -40to+60 A2 N
BB3011% 225400 300 100 14 1150 14 1 | 150 -40to+80 T N
BB3019  BB1019 | 350-400  200% 20 03 125 | 18 06 130 -10to+55 T2 N°
BB3080  BB108D | 378-512 200 20 03 125 1806 130 -0+ T2 | N
BB3025  BB1025  405-450 200 20 03 125 18 06 | 130 -10to+55 T2 N®
BB3038  BB1038 405470 | S 16 075 137 16 075 | 137 T50 SMA
BB3023  BB1023  415-430 100 18 06 (130 18 06 130 -10to+55 T2 Ne!
BB3031  BB1031  415-454 ‘ 19 07 130 19 07 130 -30to+60 TS0 = SMA
BB3026 ' BB1026  450-500 200 2 03 125 18 06 130 -10to+55 T2 Ne!
BB3022  BB1022 |  470-600 100 18 06 130 18 06 130 -10to+55 T2 N
BC3040 BC1040  600-800 200 20 03 125 18 06 130 -10to+55 T2 N®
BC3D1 610-960 50 15 11 15 15 11 155 -40t0+95 TD  SMA/INT
BC3904 BC1904 | 610960  200° 20 03 (125 18 06 130 -10to+55 T2 | N®
BC3041 . BC1041 ~ 700-860 2007 20 03 125 | 18 06 130 -10to+55 T2 | N®
BC3019 " 760-960 50 19 05 130 16 05 145 -40t0+95 TD | SMA
BC3006 BC1006 800-960 50 20 04 125 18 05 130 -10to+55 T3 | SMA
BC3%02 ~ 800-1000 100 18 06 130 18 06 130 -10to+55 T2 N9
BC3035 BC1035  935-960 200" 20 03 125 18 06 130 -10to+55 T2 N®
BD3003  BD1003  960-1215 50 19 04 130 17 05 135 [-40to+85| T3 SMA
BD3040 901215 100 1000 . 20 045 125 = 20 045 125 -10to+65 | T2 N®

“a

high power device

specifications are absolute maximum ratings at high power. (listed Avg. power)

with SMA, N connectors or tab integrations depending on max power level request

200 W-CW on 3: 1 continuous load VSWR. Permanent short circuit duration: 3 sec. max

100 W-CW on permanent short circuit handling, cooling by conduction via a heat sink (Ryy = 0.4° C/W max)
10 % bandwidth

@
@
@l

For more than 50 W-CW input power, cooling is necessary by conduction via heat sink (Ry= 0.4° C/W max)

ls e BB SITE: tp:
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators

Electrical characteristics

Frequency Avg, power Specifications at25° C | Spec. in temperature range | Temperaturo range ; Outline

Type g isolation linser. loss| VSWR | Isolation | Inser. loss| VSWR | . | ! Commectar
range MHz max W min. dB | max dB ‘ max | min.dB | maxdB I max ¢ | drawing fomale
BA4140 138 - 155 250 45 0.8 1.25 ‘ 45 | 08 1.25 0to +70 PO N
BA4113 155 - 174 250 45 0.8 125 @ 45 0.8 1.25 0to+70 PO N
BA4217 200 - 207 100 50 1 | 1.30 1 45 1 1.30 -10 to +55 PO N
BB4111 406 - 470 100 40 0.8 ‘ 1.25 40 0.8 1.25 -10 to +55 P2 N
BB4112 424 - 428 100 50 0.5 ‘ 1.25 45 | 05 1.25 -10to +55 | P2 N
BB4113 } 460 - 468 100 50 05 | 1.25 45 | 05 i 1.25 -10to+55 P2 N
BB4003 470 - 600 50 35 1.1 ‘ 1.30 B 1 130 -10to +65 P2 N
BC4005 600 - 800 50 35 1.1 130 35 ‘ 11 1.30 -10 to +55 P2 N
BC4107 870 - 960 50 45 07 125 40 08 ‘ 1.30 | -10to +55 P4 N
BC4108 917 - 960 65 50 0.5 120 5 . 05 ‘ 120 -10 to +55 P4 N
BC4109 935 - 960 65 50 0.5 i 1.20 5 | 05 t 1.20 | -10to +55 P4 N
BD4013 i 960 - 1215 100 l 38 1 { 130 3B ' 12 ] 135 ! -30to +70 | P2 N

For more 50 W-CW input power, cooling is necessary by conduction via heat sink (R = 0.4° C/ W max)

Customized devices available

How to order

Please specify:

3J Model number,

Q Center frequency and desired bandwidth,
or frequency range,

1 Direction of circulation (clockwise or counter
clockwise).
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators

VHF / UHF 3-Port devices - packages

NOTE:

On request: reverse direction
Dimensions in mm
Tolerances * 0.5
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators

VHF / UHF 4-Port devices - packages
Features

+  KMR/SMA female connectors
(except where noted)

+  KMR/SMA male connectors
available upon request

» Tabs for microstrip or stripline applications available upon request
(IT50 - IT17 - IT27)

NOTE:

On request: reverse direction
Dimensions in mm
Tolerances + 0.5

On request “H” configuration

PO SERIES - B
A \ |
o e
® 4
1 3,
1 ] Bsmm
0 10 MAX
c-,' «
v %l
A y Y % -+- Connector 3
o F |oia
_m 7 W %
] Y P'I'UI
Load (5W) m
Y + + N
y T |
19.75
30 < Connector type "N" Female

All dimensions supporting an asterisk (*) are measured “under flanges”.
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COAXIAL DEVICES

VHF / UHF coaxial circulators & isolators

P2 SERIES -
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COAXIAL DEVICES

Standard coaxial devices 1to 18 GHz

STANDARD COAXIAL DEVICES 1 TO 18 GHz

A AVERAGE POWER

KW
100 —+ WAVEGUIDE
TECHNOLOGY
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COAXIAL DEVICES

Standard coaxial devices 1 to 18 GHz

General information

TEKELEC TEMEX offers the worldwide market a broad range of coaxial circulators and isolators,
covering the frequency range 1 GHz to 18 GHz.

This catalog describes standard three-port circulators and isolators.

General description

4-port are available upon request, based on standard 3-port designs.

Please consult your local sales offices for further information. T SERIES

These devices are used for popular bandwidths, with an average power
of 10, 20, 30, 50 W depending on the frequency.

+ Seven standards “T"” packages.

+  The standard unit has KMR/SMA female connectors and when used
as an isolator, an internal 60 W peak/1 W AVG termination on port 3.

« T1 and T2 series are dedicated to high average power applications. H SERIES

P SERIES

Standard cases versus frequency

Th
————
h—-:iz—d
’ T3
Ise——————
Te Ts
Ty
T
prp—p— —-
1 2 3 4 5 10 18 GHz
 A—
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COAXIAL DEVICES

Standard coaxial devices 1 to 18 GHz

Electrical specifications

Type " Frequency |  Specifications at25°C | Spec. in tempomm range ﬁ‘teum d

: range ! Isolation! Inser. loss| VSWR lsnlanon|lnser Ioss VSWR Avg.pmr Peak

. : 1 I
Circulator i Isolator ! (GHz) ' mmin, dBl Wﬂ

Outline drawing T1:50.8 x 50.3 x mm . L . .
BD3037'2 - 1452-1492 22 02 120 20 03 125 250 25 0to +55 450

2 e
rangeC | g approx.

BD3063"? - 1452-1492 20 02 122 18 03 130 35 4 | Oto+85 | 450
Outline drawmg T2: 50 x 50 x 26 mm approx. '
| BD3064" . 14%2-1492 22 02 120 20 | 03 125 100 | 1 0to+55 | 380

Outline drawing T3:31.6x33.2x 19 mm &ppmx

BD3017 | BDI017 | 12-14 19 04 130 18 05 130

i |
BD3018  BD1018 14-17 19 . 04 130 18 | 05 4

T6: 254x258x137mma;§préat

50 1  -10to+55 110
-10 to +55
LA

BD3019 19 17-19 20 04 125 18 [ 05 130 10 05 | -0to+55 60

BD3015  BD1015  17-21 20 04 125 18 05 130 10 05 | -10to+55 | 60

BD3020  BD1020 18-21 20 04 125 18 05 130, 10 05 -10to+55 60

BE3021  BE1021 2-22 20004 125 18 05 130 10 | 05 | -0to55 | 60

BE3022  BE1022  2.1-23 20 |04 125 18 05 130 10 05 | -10to+55 = 60

BE3023 . BE1023 22-24 20 04 125 18 05 130 10 .05 -10to+55 60
| ; %

BE3024 = BE1024 . 23-25 20 04 | 1.25 ;05 130 10 \ 05 i -10to +55 60

BE3034 | BE1034 = 2-25 20 04 125 18 05 130 10 05  -10to+55 | 60
BE3025  BE1025 25-29 20 04 125 18 05 130 0 01 -10to+55 60
BE3026  BE1026 27-31 20 04 125 18 05 130 10 01  -10t0+55 60
BF3004 . BF1004 29-35 19 05 130 18 06 130 10 01 | -10to+55 60
T9 22x25x 14 mm appmx. '. .‘ .
BE3027 = BE1027 28-3.1 B 03 120 2 | 04 125 2 05 | -10to+70 55
BF3005  BF1005.  3.1-35 23 03 120 2 04 125 20 05 -0to+70 | 55
BF3006  BF1006 34-39 2B 03 120 20 04 1.25 20 05 -10t0+70 | 55
BF3007  BF1007 37-42 83 03 120 2 04 = 125 20 05  -0to+70 55
BG3002  BG1002 4-46 23 03 120 20 04 125 20 05  -10to+70 55
BG3003  BG1003 44-5 2 03 120 20 04 125 20 05 -10to+70 | 55
BG3004  BG1004 48-54 28 03 120 20 04 125 20 | o5 - -10t0470 55
BG3005  BG1005 54-59 22 03 120 2 04 | 125 20 05 -10to +70
kouﬂine drawing T11: 12.7 x 17.2 x 12.8 mm ap .
BH3005  BH1005 59-6.4 20 03 125 2 | 04 125 30 03 | 25to+/0 | 25
BH3006  BH1006 6.4-7.1 20 03 125 2 | 04 125 3 | 03 -25t0 +70 25
BH3007  BH1007 71-78 20 03 125 2 04 125 30 03 | -25t0+70 2%
BI3003  BI1003 78-87 20 03 125 20 04 125 30 03  -5t+0 | 2
BI3004  BI1004 85-96 20 04 125 22 05 125 30 03 | -25t0+70 = 25
BJ3011  BJ1ONM 96-10.6 20 04 125 20 ' 05 125 3 03 -2510 +70 25
BJ3012  BJ1012  106-117 20 04 | 125 20 05 1.5 3 03 25t0470 @ 25
BJ3013  BJ1013  115-125 20 04 125 20 05 125 30 03  -25t0+70 2%
BJ3014  BJ1014  125-135 20 04 125 20 05 125 30 0.3 -251t0 +70 25
BJ3009  BJ1009  135-145 20 04 125 20 05 125 3 03 2510 +70 25
BJ3018  BJ1018 14-16 20 05 125 18 06 130 30 03 -2510 +70 25
BJ3019  BJ1019 16- 18 20 05 125 18 06 130 30 03 -25t0 +70 25
Notes:

" With tab integrations (ITN1/ITN2) or N types connectors
#  Devices need to be mounted on an heat suite with thermal resistance of 0.4° C/W max
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COAXIAL DEVICES

Standard coaxial devices 1 to 18 GHz

Packages

Features
+  KMR/SMA female connectors (except where noted)

+« KMR/SMA male connectors available upon request

» Tabs for microstrip or stripline applications available upon request (IT50 - IT17 - IT27) (see page 2-25).

T1 Series
T2 Series

All dimensions in mm

Cse L W H A B | C | D | E F 6 | BHoles
T 508 503 @ 32 | 448 341 0 37 254 3(2plces up) 4 3xM3

254 (1 plce dwn)

i ‘ ‘
|
|

T2 5 | 5 2 396 - 20 | 35 25 5.2 Through  2x35
T2 SERIES ‘
26 50
2 holes @ 3.5 thru Ei ‘E i
| 3
Y o— —O : +to— —0
) 8
. I e Ll
4 vl |
3 connectors N female 396 > 52
i
T1 SERIES g -
- 37 2| f
] Qi o T
N Tl .:
= ) N Y
7 —— L i S
B i §
PR e
.
- T T bl o e
— i g
| |
! i
50.3

32
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COAXIAL DEVICES

Standard coaxial devices 1to 18 GHz

Packages

Features

KMR/SMA female connectors (except where noted)

KMR/SMA male connectors available upon request

Tabs for microstrip or stripline applications available upon request (IT50 - IT17 - IT27) (see page 2-25).

T3 SERIES T'6 SERIES
BN 54t
3 holes M2 . depth. 5 1905 -%-h
316 is:h %
| T 1 3 Ey
o
bl i,
f }_‘ IR ﬁ@[ - ) -_-1 2: &
| e 15
3 . ©0
2 ~N
Sl ) $_ ) * 054103 -
—— {v@—r— ﬁ%“
1 %
03
= T9 SERIES B
3 holes M2 ; depth. 3 14295
22 ’
1 1 + iT
2] | b
p H
g ) R - & fm 2
T6 SERIES it T .
‘ 18203 H
3 holes M2 ; depth 4 13708 le—
.:Ei, ™
+ 128105
: 2 holes M2 ; depth 3 -
E 127
° i .
_ 10,80
i - g
; ! ; 110.3 | ‘
1942&3 ; | [— L
|
254
8]:0.3

All dimensions supporting an asterisk(*) are measured “under flanges”.
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COAXIAL DEVICES

Connectors & tabs

CONNECTORS & TABS

Depending on power handling, connectorised devices are available with integrations any place,
instead of the N connectors: on requirements, we can offer devices with, N, SMA or TAB style
connections.

ITN1 i ITN2 s -
L @ 49:

7% . 062

|
—

1000 e i
Connectors
FEMALE MALE KMR/SMA FEMALE MALE
connectors [
76 9.5 N connectors vy 19.9
Tabs and terminations
86
IT17 * 35 01
IT50 L X o1 \ 5
3 204 ) @ 4.1 teflon
~ 5 © = -%S?- SMA female core
S &— 0932 A Q%- 7] .’_18
| L] : 4holes 025 1
Tooflan /
41 teflon \m g
2holes @3 ] 1 | |
43 635 T
LY
8.6 . 25 >
IT27 i 8 MAX 6.5
Socket 006 TERMINATIONS
‘?’ § ] ' 3 i
)
013 {341 1efion
4holes 028 57 TW-1ow W
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WAVEGUIDE DEVICES

Selection guide

L WAVEGUIDE DEVICES

Selection Guide
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WAVEGUIDE DEVICES
Y-Junction waveguide devices 352 MHz to 18 GHz

TEME
Y-JUNCTION WAVEGUIDE DEVICES 352 MHz TO 18 GHz

A AVERAGE POWER
KwW

100 7 WAVEGUIDE
TECHNOLOGY ~

10 -

—
m
O
I
2
o
=
o
)
<

o
=

100
FREQUENCY GHz

| e |

General description

TEKELEC TEMEX's success in ferrite material and ferrite component manufacturing is due largely to
our approach towards computer-aided engineering design and advanced manufacturing technology
(numerical controlled fabrication).

Low-insertion loss and high isolation are not the only criteria to consider when designing junction
circulators. Broadband, high power handling capability, low 3rd order intermodulation products and
low RF leakage are also important.

TEKELEC TEMEX's R & D teams have developed new materials and technologies, thereby increasing
the average power handling for most of the junction circulators. Over the past years, CW-power
handling has tripled.

Three-port junctions are available in T- or Y- configurations in the most popular waveguide standards.
Circulators can be cascaded to form four- or five-port devices.
Water cooling is required on several of the high-power devices.

When size is critical, TEKELEC TEMEX supplies compact and miniaturized isolators. They work on
narrow-band and low-power applications of up to 10 W mean power.
Y-junction circulators are either cast or machined.

Options such as direction of circulation, frequency range, temperature range, and magnetic and
electrical shieldings are available upon request.

) ) ) 2-27
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33(0) 149884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 1 3204160



WAVEGUIDE DEVICES

Y-Junction waveguide devices 352 MHz to 18 GHz

Electrical characteristics

Specifications at 25° C | Spec. in temperature range mwmgi i Dimensi Weight
Isolation | Ins.loss | VSWR | Isolation Ins. loss | VSWR | range | Flange | OISR kg,
min.dB | maxdB | max | min.dB maxdB | max | °C | PPIOX. | approx.

- - -2 ‘ 0.15%1.20 +25 UDR3 2000 x 1600 x 800 1300

EFC3003§ 0915 | %2 | 50K

45 FE3005| 2450  £25 | 3K
1-4-5  FE3002|  2.450 6K

I
N
(2,1

| FE3003 |2.700 - 2.900 . FULL 700
. FE3007 1 2.850 - 3.300 | FULL 15K
. FE3004 | 2.900 - 3.100 | FULL 700
1-2-4-5, FE3001 2.998 +5 25K

CFF3004| 34-38  FULL | 150
CFF3003 37-42  FULL | 150

| FG3007| 54-59 | FULL | 15K

| FH3013|5.925- 6425 FULL | 300
| FH3008 5.925-6425 FULL | 1K

3-4 | FH3006 5850 - 6.425 FULL = 35K
3-4 | FH3007 5850-6425 FULL = 6K
7 FH3001|5925-7.110) FULL | 30
| FH30096.425-7.110 FULL | 25
| FH3010,6.425-7.110 FULL | 25
| FH3011 7.110-7.700 FULL | 25

FH3003 75-85 FULL | 25
4 R0 79-84 FULL 200
34 3005 79-84 FULL 43K

4-8 | FB3001 ‘ 0.4333 | 200K | 6000 - - - 25 0.2 1.10 +30 UDR5 1500 x 1500 x 700 1500
| [ i i i - | -
T ‘ ] £ ‘ 4 B : B SR

) /,
FG3004 44-5 FULL 25 R 0.2 1.10 28 02 | 110 | 0to+50 | UER48 | 118x115x47 = 05
 FG3005, 44-5  FULL | 15K - 25 0.2 1.15 20 03 | 115 | -10to+55 UER48 | 120x120x74 19
7 2 0.3 1.15 23 03 | 115 | 0to+60 | UG407 | 120x120x95 19

50 18 | 02 | 130 15 | 02 | 145 | 25s5 = UDRY 500x389x213 41

3 - -] - 2 015 | 120 | +5to+45 UGSSHU 180x190x105 6
5 - - - 20 015 | 120 | +10to+40 UGSS4U 180x190x127 6

41
45

| ‘ | 145163 190
0 23 | 03 | 115 20 | 03 | 120  Oto+55  CMR284 180 160x99
70 20 | 04 120 20 04 120 | -20to+60 CMR284 145x163x190 41
500 - . - 30 | 015 | 110 | +35to+d5 CPR2B4F 203x155x182 8

700 20 04 1.20 20 04 | 120 | -20t0 +60 | CMR284

10 30 | 02 107 2 02 110 O0to+50  CMR29 127x121x51 05
10 | 30 | 02 | 107 2 = 02 110 O0to+50 , CMR229  127x121x51 05

- 32 0.1 1.05 28 0.1 | 1.08 | +5to+50 CMRI137F 83x83x40 @ 023
- 25 0.15 1.15 20 02 | 115 | -10to+50 CMRI37F | 83x83x75 = 04
- 5 0.15 1.15 25 | 015 | 1.15 | -10to+50 ' CPR137F | 83 x125x 86
- 25 0.15 1.15 25 | 015 ! 1.15 | -10to+50  CPR137F | 83x125x 86

1.4

- 28 0.1 108 28 | 01 1.10 | 0to+50 1 CMR137F | 83x82x40 023
10 32 0.1 105 28 0.1 108 | 0to+55 'CMRI37F! 83x82x40 = 023
10 32 0.1 105 + 28 01 | 108 O0to+55 CMRI37F| 120x90x39 023

- 130 0.15 106 | 28 | 015 | 1.08 | O0to+55 CMR137F| 83x80x50 = 0.7

: i i ‘ i % 2 L 5 % i 2
5 25 02 | 115 20 03 | 120 O0to+60 UBR84 | 68x67x51 0.3

- 2% 02 115 20 03 120 O0to+60 UBR8  68x67x51 03
2015 115 25 015 115 -10to460 UBRB  GBx67x77 05

Notes:

1 Water cooled

2 Pressurization SFg - 10 PSIG
3 Forced air cooled

4 Into external load 2: 1 contin

Outline drawings see page 2-30

5 Short circuit handling 10 ms duration
6 Max. avg. power into matched load only

7 Low third order intermodulation products
uous 8 Wiater cooled at 30° C and Pressurization SFg - 1.5 PSIG

and following.
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WAVEGUIDE DEVICES
Y-Junction waveguide devices 352 MHz to 18 GHz

Specifications at 26° C  Spec. in temperature range

FI3007 82-105 FULL 25 5 21 03 120 20 04 120 -20to+85 UG39U 60x52x41 | 02
2 FI3004 85-96 FULL 300 110 22 04 120 18 05 130 -40t0+85 UG3%U 60x52x41 02
FI3001 94-97 FULL 20 5 26 03 | 110 26 | 03 1.10 -30to+80 UG3YU 57x57x41 03
FJ019 105-122 FUL 25 6 25 03 115 20 05 120 -10to+50 UG3YU 60x52x41 02

FJ3020 107-117 FULL 25 5 30 02 107 | 2 02 112 -20to+60 UBRI20 445x445x38 0.19
FJ3021 117-125 FULL 25 5 30 02 107 26 | 02 | 1.12 -20to+60 UBRI20 445x445x38 0.16
5
5

FJ3022 125-135 FULL 25 30 02 | 107 2 | 02 112 -20to+60 UBRI20 445x445x38 0.14
FJ3018 14-145 FULL 25 30 02 107 2 02 112 -20to+60 UBRI20 445x445x38 0.15
36 FJ3017 14-145 FULL 450 05 25 01 | 115 25 = 0.1 | 1.15/-10to+60 UBRI120 445x445x512 0.18
36 FUS011 14-145 FULL 200 02 28 025 105 25 | 025 1.15 -10to+50 UDRI20 61x55x58 07

3-6 FJ3010V 14-145 | FULL 2K 2 28 025 | 105 25 | 025 21.15 -10to +50 UDR120 61x63x90 07
WRG2 Waveguids (R0 ‘ P T

‘ | == . ¥ T — ‘
jFJ3023 125-14 ‘ FULL | 15 5 122 ' 03 1.20 ‘ 20 | 03 1.20 |-40to +70 UG419/U' 38x40x35 A 0.14
(FJ3004' 155-17 !FULL ' 15 5 = 22 0.3 120 ' 20 ' 03 120" Oto+60 ‘UG419/U 38x40x35 ' 0.14
8 ;FJ3025 16-17 [FULL @ 55 55 2 04 | 120 18 05 130 -40 to +90 \UG419/U 38x40x35 | 0.14

(FJ3001 17.7-19.7f;FULL{ - - 2 03 1.15 23 03 115 0to+50 SPECIAL 38x40x32 0.1

Notes:

Water cooled

Pressurization air - 15 PSIG

Forced air cooled

Into external load 2 : 1 continuous

Short circuit handling 10 ms duration
Max. avg. power into matched load only
Low third order intermodulation products
Pressurization air 30 PSIG

0ONOOTA WN -

Outline drawings see page 2-30 and following.
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WAVEGUIDE DEVICES

Y-Junction waveguide devices 352 MHz to 18 GHz
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WAVEGUIDE DEVICES
Y-Junction waveguide—devices 352 MHz to 18 GHz
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WAVEGUIDE DEVICES
Y-Junction waveguide devices 352 MHz to 18 GHz
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WAVEGUIDE DEVICES
Y-Junction waveguide devices 352 MHz to 18 GHz
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WAVEGUIDE DEVICES

4-Port waveguide differential phase shift circulators (Duplexers)

4-PORT WAVEGUIDE DIFFERENTIAL PHASE
SHIFT CIRCULATORS (DUPLEXERS)

A AVERAGE POWER
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General description

Designed for use in both high-peak and high-mean power applications, TEKELEC TEMEX's differential
phase shift circulators offer high isolation while maintaining low-insertion loss.

These ruggedly constructed circulators can operate under the most severe environmental conditions,
according to MIL-SPEC.

The addition of specific heat sinks, or liquid cooling jackets increases mean power handling; for
example, of up to 200 kW-CW at 1.250 GHz.

Casting techniques can be used for pressurized waveguide in order to reduce leakage and weight,
especially for airborne radars.

In-house ferrite materials facilities, computer-aided design, and experienced research and
development teams, allow TEKELEC TEMEX to offer customers specific designs with optimal features.

With the addition of a suitable waveguide load and a dummy load on the appropriate port, a 4-port
differential phase shift circulator may be operated as a high-power isolator.

The reflected power which will be absorbed in the dummy load, or the output mismatch - (V.S.W.R.)-
should be specified when ordering.

Options such as direction of circulation, mechanical output ports E-bend or H-bend are available upon
request.
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WAVEGUIDE DEVICES

4-Port waveguide differential phase shift circulators (Duplexers)

Frequeney: | 8
Notes | Type range
(GMz)
1-5 FC6001  1.000 - 20 | 015 110 25+3 | UDR9 i
14 :F06001§1.250-1.350 FULLs= 6 K } 6500 | 20 = 05 ] 115 20 | 05 §1.15 w 10t0450 CPRES0 2075 | 80
17 FD6002 1.250-1.350 FULL 200K | 2000 20 02 115 | 20 | 02 115 +10to+40 CPRE50 | 2136 130
S ‘ | i L | 1 ! L
§Y . ..
'FE6002 | 02 115 | 20 | 025 120 +10to+30 UG 554A/U
g u! F TR ‘\ ]
; - [ ki ; l k : 1 ‘ SR p:
24 FEG004 2700-2.900 FULL 3K = 1500 2% 04 120 25 04 120 0to+65 SPECIAL 600 25
1 FEG005 2900-3100 FULL 10K 660 25 04 120 | 25 04 120 O0to+50 SPECIAL ~ 965 19
1-5-7 FE6001 2.900-3.100/ FULL 6K | 6000 20 = 03 | 115 | 20 | 03 115 O0to+50 CPR284F 635 40
1-6 FE6003 2.995-3.005 FULL 7K | 15000 | 105 | 20 | 02 105 +5t0+30 SPECIAL ~ 902 80
: | f | I ) -
2 FG401 445 FULL 2K 2 23 02 112 3 10 to +40
2 FHGO02 59256425 FULL 15K | - | 22 015 107 20 | 02 115 10to+65 CPR137 418 | 48
2 FHBOOO 5.925-6.425 FULL 3K 22 015 107 20 @ 02 115 -10to+65 CPR137 418 48
! | j i | | | | !
'FIGO0S 7.9-84  FULL - 30 02 110 30 | 02 110 -10to+70 | UGI3BU 324 16
2-4 FiG007 8596 FULL 300 250 25 05 115 23 05 115 0to+60 UGB! 324 16
2-4 Fi6003 8894 FULL 250 250 25 05 115 25 | 05 115 O0to+60 ' UG1U 254 = 07
aveguids o) | i
24 60 8596 FULL 300 | 250 20 05 120 20 | 05 120 -40t0+70 UG 176 082
3 FIG008 996 FULL 540 | 180 22 04 120 | 20 | 05 120 -40to+70 | UGB 152 | 0.52
FJ6008' 99-105 (FULL 50 | T | 22 03 120 20 05 120 -30t0+60 UG13sU 207 | 1
1 FJ6004 10-10.25 |FULL - 2% 025 110 20 | 03 115 0to+60 | UG39U | 246 | 21
i |
1 FJG007 117-125 FULL | UBR 120
: ; “ - 5 - ' 1 i } I g “ B i i &
2 FJG001 14-145 FULL 25K | 25 | 25 025 115 | 22 03 120 -10to+55 UGAI9U} 223 32
FJB009 157-17 FULL 150 @ 60 | 20 | 04 | 115 20 | 04 115 ‘ -10t0+70 | UG419/U| 171 . 055
i | | i | ! 1
Notes:
1 Water cooled 5 Can operate with permanent short circuit
2 Air cooled 6 Pressurized SFg (45 PSIG)
3 Air cooled pressurized 30 PSIG (2 kg) 7 Pressurised SFg (15 PSIG)
4 Pressurized 15 PSIG (1.1 kg)
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WAVEGUIDE DEVICES

4-Port waveguide differential phase shift circulators (Duplexers)

Outline drawings
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WAVEGUIDE DEVICES

4-Port waveguide differential phase shift circulators (Duplexers)
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WAVEGUIDE DEVICES

4-Port waveguide differential phase shift circulators (Duplexers) TELKI;EC
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WAVEGUIDE DEVICES

4-Port waveguide differential phase shift circulators (Duplexers)
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WAVEGUIDE DEVICES

Resonance isolators waveguide devices

RESONANCE ISOLATORS WAVEGUIDE DEVICES

A AVE RAGE POWER
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General description

TEKELEC TEMEX supplies resonance absorption isolators. These devices provide excellent electrical
performances at high power levels. Their minimal size make them suitable for limited space
requirements. They are used in a “straight-through” configuration. Water cooling is required for the
high-power devices (FD2001 and FE2001). :

When ordering, please specify the reflected power that will be absorbed in the isolator or the output
mismatch-(V.S.W.R.).

The following table includes only a small sample of our capability.

SALESOFFICES . - -  WEB SITE: http://www.tekele:
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WAVEGUIDE DEVICES

Resonance isolators waveguide devices

Specifications at 25° C  Spec. in temperature range
mindB | maxdB | max '
. ‘ I I j T ] : ‘ ! :
FD2001  1.215-1.385 5K ‘ 3000 10 = 065 1.20 T 10 065 120 Oto+50 |UG417A/U] 5905 | 41
o — ! — | - i . ! — W I
FE2001 2.950 - 3.050 2K 1000 20 035 110 20 0.5 1.10 | 0to +50 CMR284 250 15
FI2004 86-96 300 300 10 05 110 10 05 110 -40to+100 UGSV | 635 12
FI2001 9.27 - 947 80 80 20 ’ 0.35 1.10 20 04 1.10 -30to+85 E UG51/U 80 15
2 Wav . R140) o L -
FJ2010 16 - 17 150 75 15 | 0.5 1.10 15 0.5 1.10 © 0to +60 ; UBR140 65 | 12
Outline drawings
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l T m“’[ s
- 1% ]
R84 R140
WR112 waveguide WR62 waveguide
Fi2004 FI2001 FJ2010
50 65
36 MAX,
83 MAX
is ) / M35
T 4
1 [ ] : r-] 3
g
iy
635 \* | 9
Nl 2

2-41
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884300 / AFRICA: +33 (0) 149884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 1 3204160



WAVEGUIDE DEVICES

Millimeter waveguide devices 18 to 40 GHz

MILLIMETER WAVEGUIDE DEVICES 18 TO 40 GHz
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General information

TEKELEC TEMEX is actively involved in the in-house development of ferrite materials used in
millimeter wave circulators, isolators and duplexers.

Our proprietary CAD software is the result of years of microwave device design experience. This has
enabled us to optimize technological features in three product lines:

* Y-junction circulators (H-plane configuration)
* Miniature isolators (these are Y-junctions with an internal termination)
* 4-port differential phase shift circulators

These devices cover 18 to 94 GHz in seven standard waveguide sizes with an average power up to
1500 W at 30 GHz.

Options such as direction of circulation, Y- or T- shaped junctions, compact size, specific flanges and
cascaded devices are available upon request.
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WAVEGUIDE DEVICES

Millimeter waveguide devices 18 to 40 GHz

Electrical characteristics

i Frequency | Band- | Avg. | Peak | Mﬁcﬁm‘fﬁ'c DIMENSIONS [VEIGHT
Notes | Type range width | power | power lisolation|Inse. loss| VSWR FLANGE mm approx. g
: Bpprox.

‘UG597/U | 32x32x26 | 80

BN R

2 0B 1821 [FULL 15 2 | 23 04 105 20 05 | 120 -40t0+70

T

3 | FK6002, 27.5-30 FULL‘1500; 15 2 0.6 ;1.20 20 0.6 120 Oto+55 SQUARE [194x176x127| -

2 FK3001 2732 | FULL | 2 2 20 04 125 20 05 125 -10to+60 UGSIYU | 30x31x24 | 80
2 FK3007 3337 FULL 2 2 20 04 125 20 05 125/ -10to+60 UG599U 30x31x24 | 80
34 FK6001 345-355 FULL 50 ~ 50 20 05 120 20 05 120 -10to+85 UG599/U 127x44x35 320

2 FK3002 35-40 (FULL, 2 2 20 04 125 20 05 125 -10to+60 UG599/U | 30x31x24 80
1 FKI016 37395 FULL 1 - | 20 03 120 17 05 125 -30t0+80 UG599U 13x32x196 -
1 FK3016 37-395 FULL 1 - 2 03 12 17 05 125 -30to+80 UG599U 13x32x196 -
NOTES:

(1) Miniature isolator

(2) Y-Junction circulator

(3) 4-port differential phase shift circulator (duplexer)
(4) Air cooled pressurized 2 kg

Outline drawings
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WAVEGUIDE DEVICES

Millimeter waveguide devices 18 to 40 GHz

Outline drawings
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vvvvvv Waveguide ferrites switches

WAVEGUIDE FERRITE SWITCHES
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WAVEGUIDE DEVICES

Waveguide ferrite switches fEKELEé
TEMEX

General description

TEKELEC TEMEX's high-performance ferrite switches are designed to handle a variety of extremely

high-power applications. They are suitable for use in high reliability waveguide systems, such as

satellite payloads, military radars and scientific applications.

The following production devices represent only a sample of our capability in for both technologies:
» 3-port junctions,

+ 4-port phase shift switches.

The time-proven devices are current-drive operated, with fast switching speed and exellent electrical
performances.

Electrical characteristics

Frequency /isolation| Inser. Control o . Temporature | Avg. | Poak i Waight

: Switching input Dimensions
Type range dB foss |VSWR.| curent i range power | power | Fange kg.
i °c Wmax | kW max o approx.

{GHz) min | dB max mA max

e ‘ =
+10to +40 |

FE71020 2998 20 03

WR159 waveguide

FG7100 52-54 20 015 | 115 5 | ims |R=55Q |-10to+50 400 53 |CMR159 82x84x9 09
! i

250

FI7TI0N 9-92 -10to +60

(R140) _ A ,
FJ7101 16 20 0.3 1.20 200 @ 1ms R=65Q -40to+70 100
BW: 4.4% ! L:16.5mH
Notes:
(1) Pressurized SFg (15 PSIG) (2) Pressurized air (15 PSIG)
246 i . - o
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 149884900
BELGIUM: +32 (0) 2 71569020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 530 303 00 NL: +31 (0) 793461430

FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 258 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340



WAVEGUIDE DEVICES

Waveguide ferrite switches

Outline drawings

R32 R58
WR284 waveguide WR159 waveguide
FE7102 |, . FG7100 0 e
i i CONNECTORS
g £y —
| =4 g ] er[—ﬁ

S0

I T —
i [ ®
i ] L i ® ®

5
o ® @ ;)
N\ Z / l
R84 R140
WR112 waveguide WR62 waveguide
FI7101 = 22 FJ7101
40
=
Ll i J T [+ ‘*Q 'é ¥
—{43 2 h]
< B L § _¢ _@
transmitier {’ — “7"[ | { || -
Jus
;TE [ﬂ 31 49 .4
| receiver
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DESIGN AID

International designations for standard rectangular waveguides

INTERNATIONAL DESIGNATIONS FOR STANDARD
RECTANGULAR WAVEGUIDES

FREQUENCY| WAVEGUIDE SIZE ; NORM: MiL - W - 85 (USA) NORM: NATO
RANGE  I5GTeR INNER “TOLERANCES WALL ‘

' {TEy; |DIMENSIONS DIMENSIONS THICKNESS D':‘s"f":“(“:" DE:G'G#‘P?“
MODE’ mm mm =mm mm e
GHz  |WIDTH HEIGHT WIDTH HEIGHT Ag  Cu ;mss ALUMINIUM ALLOY1;  ag BRASS

e (Cu + Ag)* 1100 6061 6063 1100
1] 0320-0490 | 5938 3017 5842 2921 318 | 1-001 1-002 1-161
2| 0340-0535 | 5430 2763 5334 2667 3.18 1-003 1-004 1-162
3| 0410-0620 | 4366 2350 4572 2286 3.18 ' ~1-005 1-006 1-163]1-A01
4] 0490-0750 | 3876 1969 3810 1905 318 1-007 1-008 1-164 [1-A02
5] 0640-0.975 | 2985 1524 2921 14605 318 , 1-009 1-010 1-165/1-A03
6] 0755-1.150 | 2540 130.2 24765 12382 38 | 1011 1-012 1-1661-A04
7| 0960-1.46 | 1956 978 19558 97.79 3.18 i V 1-013 1-014 1-167]1-A05
8| 113-173 | 1692 866 16510 8255 033 203 | 1-015  1-017  1-018 1-019 1-168[1-A06  3A06
9| 145-220 | 1336 688 12954 6477 026 2.03 1-021  1-023  1-025 1-026 1-169| ]
10| 172-261 | 1133 587 10922 5461 022 203 1027 1031 1-029 1-030 1-170|1-A08 3A08|
1| 212-320 889 4445 0.17 2.03 |
12| 217-330 | 9042 4724 8636 4318 0.17 23 1-033  1-037 1-035 1-036 1-171[1-A09 3A09
13| 260-395 | 7620 3810 7214 3404 0.4 203 1-039  1-043 1-041 1-042 1-172[1-A10  3A10
14| 322-490 | 6142 3233 5817 2908 0.12 163 1-045  1-049  1-047 1048 1-173
15| 395-600 | 5080 2540 4755 2215 0.095 163 1-051 1055  1-053 1-054 1-174[1-A12 3A12
16| 465-7.05 | 4364 2344 4039 2019 0.081 163 [ 1057 1-061 1-059 1060 1-175 )
17| 54-82 | 3810 1905 3485 1580 0070 163 1-063  1-067 1-065 1-066 1-176[1-A14 3A14
18| 655-100 | 31.75 1588 2850 1262 0.06 163 1069 1-073  1-071 1-072 1-177[1-A15  3A15
19| 82-125 | 2540 1270 2286 1016 005 127 1-075  1-079 1-077 1-078 1-078[1-A16  3A16]
20| 98-150 | 2159 1206 1905 952 004 127 |  1-081 1-085  1-083 1-084 1-179] ]
21| 119-180 | 1783 993 1580 790 003 102 [1-093 1-087 1-089 1-090 1-091 1-180|1-A18 6-A18 3A18]
22| 145-220 | 1499 851 1295 648 0026 102 |  1-094 1-09 1-097 1-098 1181 |
23| 180-265 | 1270 635 1067 432 0022 102 [1-106 1-100 1-102 1-103 1-104 1-182[1-A20 6-A20 3A20
24| 220-330 | 1067 635 864 432 002 102 |1-113 1107 1-109  1-110 1-111 1-183
25 265-400 | 914 559 711 35 0.020 102 |[3-006 3-007 3-008* 3009  6-A22
26| 330-500 | 772 48 569 2845 0.020 102 [3-010 3012 303 303 |  6-A23
27| 400-600 | 681 442 478 239 0.020 102 |3-014 3-015 3-016* N
28| 500-750 | 579 391 379 188 002 102 (3017 3018 3019 | eAm |
29| 600-900 | 513 358 310 155 0015 102 (3020 3021 3-022¢ , ~ 6-A%
30| 750-1100 | 457 330 254 127 0010 102 [3-023 3024  3-025* - )
31| 900-1400 | 356 254 2032 1016 0.008 076 |3-026 3-027 3-028
32( 1100-1700 | 3175 235 1651 0826 00064 076 |3-029 3-030 3-031* |
33| 140.0-2200 | 2819 2172 1296 0648 00064 076 |3-032 3-033 3-034* N B
34 170.0-2600 | 2616 2070 1.092 0546 00051 076 |3-035 3-036 3-037 1 -
35 2200-3250 | 2388 195 0864 0432 00051 076 |3-038 3-039  3-040*

(2) Pulse length: 1us - Breakdown strength (dry air): 15 KV/cm - P = 15 psia

 SALES OFF1
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DESIGN AID

International designations for standard rectangular waveguides

e i E.LC.
NORM: Uk | NORM:JAN | NORM:EIA | oppnyy
L. TEjQMODE  THEORICAL  THEORICALmax  COPPER GUIDE
| non| DESIGNATION DES‘GNA"ON;DE% CUT-OFF ATTENUATION PEAK POWER (AT = 110°C)
- - ——— - £ .
BRAES : GHz dB/100m ATLMW ATLKW
Ag ’%Aﬂ Al 1266, 196 1256 19 125, 19
U o
1 00 . 290 2300 3 0.256 0.164 0099 153 212 5900 8500
2] o | 291 2100 4 0.281 0173 0109 120 173 4500 6800
3] 1 | 201| 1800 | 5 0.328 0180 0122 934 132 3200 4900
4 2 202 1500 6 0.393 0220 0.160 676 933 2100 3100
5 3 | 23| 1150 8 0.513 0336 0240 35 53.8 1150 1700
6 4 204 975 9 0.605 0440 0305 27 385 760 1200 |
7 5 205 770 12 0.766 0635 0436 172 241 450 700
8 6 69 103 650 14 0.908 088 058 118 17.1 300 480
9 7 337 38| 510 18 1157 1123 084 75 106 180 270
10 8 104 105 430 22 1.373 163 108 52 15 115 190
(1] I I . I R
12 9A 12 13 340 26 1737 221 154 34 47 72 110
13 0 | 8 75| 28 | 32 2.078 240 164 218 31 45 67
14 1A 340 341 229 40 2579 392 278 15 214 30 4
15 12 49 95 | 187 48 3155 579 400 094 132 18 24
16 13 343 344 159 58 3.714 662 600 0754 0983 12 19
17 14 5 106 137 70 4285 819 647 0554  069% 8 12
18 15 51 68 112 84 | 5.260 115 891 0355 0.454 5 76
19 6 52 67| 90 100 6.560 179 124 0206 0.896 2 45
20 17 346 347 75 120 | 7873 212 148 0166 0229 2 34
21 18 107 91 349 62 | 140 9.490 67 196 0m19 0157 16 22
22 19 353 **352 351 51 180 11578 365 364 0079  0.106 00 14
23 20 66 53 121 42 220 14.080 571 42 0043 005 053 08
24 21 *357 34 260 17.368 53 368 0034 0047 04 06
25 2 [% o 8 320 21.100 72 492 0023 032 028 04
6 23 K ) - 400 26350 101 68 0014 0020 017 026
21 *358 19 50 | 31410 127 83 0010 0.014 0.14 020
28 25 98 *273 15 620 39.900 188 128  0.0063 0.0090
29 % |99 4 12 | 740 | 48.00 257 172 00042 0.060 ]
30} 2 | *3/9 10 900 59.050 330 232 0.0028 0.0040 .
31 28 138 *278 | 8 1200 73.840 500 325  0.0018 0.0026
32 29 136 *276 1 7 | 1400 | 90485 715 449 0.0012 0.0017 -
33 30 135 %215 | 5 1800 11575 1010 633  0.00071 0.00107
34 31 137 *277 4 2200 13752 1260 833  0.00052 0.00075
35 32 139 T 3 1 2600 173.29 1660 1740 0.00035 0.00047
biag v une it
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DESIGN AID

International designations for flanges

INTERNATIONAL DESIGNATIONS FOR FLANGES

FLANGES WAVEGUIDE CIRCULAR PIN FLANGE
OFFICIAL DESIGNATIONS: IEC NORM
[ FAGE WAVEGUIDE NORM: EiA | NORM: tEc | NORMEEIA | L B1A
Cm B WR-()
c ) WR-( ) R-() WR-( )
- ECPR) D
€
__Um F BRASS
CA-R() | CB-R( )'PA-R() PB-R()|PC-R( )|PD-R( ) |PF-R( ) |UA-R( }|UB-R( ) | UD-R( ) |UE-R()

1] X X 2300 3
2 X X 200 4
3 _ X X w0 |5 5
4 X x| 150 | 6
5 X | X 1150 8
6 | B X X 975 9
7 X X 770 12
8| x| X 650 14
9 X - X 510 18
10 X X 430 2
1 X X 340 2%
12] X X X X X | X 284 32
13 ' ” X X X 229 40
ul x X X X X | X 187 48
5] x X L X X X | X 159 58
6] X X L X X X | X 137 70
17 X X X X | X | X 112 84
18 X X X X | x [ x 90 100
19 X X X | X 75 120
20 X X X X [ X 62 140
21 X X 51 180
) X X | X X 42 220
3 X 34 260
4 X X | X X 28 320 381 67 B0OS
2% X B | 2 400 383 67 B0O06
% x | 1 B 19 - 500 383N 67 B0O07
27 X 1 15 620 385 67 B008
28 X 12 740 387 67 B009
29 X 10 900 38T M 67 B010
30 X 8 1200 38IM 74 - 001
31| i 7 1400 38IM 74 - 002
32 5 1800 3BIM 74 - 003
33 | 4 2200
34 3 2600
35 UH-R
36 X 35
37 X 41
NOTES:

(1) pressurizable with “choke flanges”
(2) pressurizable
(3) no-pressurizable
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DESIGN AID

International designations for flanges

FLANGES
NORM: JAN * 'NORM: EIA | NORM: EIA
UG-(1/U CPR-() ' CMR-()
“STANDARD" “CHOKE FLANGE” | E. FLAT | F: FLAT
BRASS ALUMINIUM ALLOY ALummniun| G GROOVE
BRASS | oy
“FLAT” ~ CMR |~ CPR-F|~ CPR-G|“FLAT” | ~ CMR |~ CPR-F|~ CPR-G
1 2300
2 2100
3 | i ] 180 ]
4 - ] 100 N
5 1150 |
6 975
7 , , , R 70 i
8 | 4178 1714 | 1362 | 418B | 1720 | 1343 | 650
9 1715 | 1718 B 1717 | 19 | 510
10 435A 1716 | 1344 | 437A 71| 1345 430
B
11| 553A 1712 1346 | 554A | | 1713 | 147 0
12| 53 1479 | 1724 | 1348 584 | 1484 | 1725 | 1349 54 A 585 A 84 | 284
13 1726 | 1350 1721 1351 _ 229 229
14| 149A | 1475 | 1728 | 1352 | 407 | 1480 | 1729 | 1353 | 148B 406 A 187 187
c B
15 1730 | 1354 o 1731 | 1355 159 | 159
16| 344 | 1476 | 1732 | 1356 | 441 | 1481 | 1733 | 1357 | 343A 440 A 137 137
B B
17] 51 1477 | 1738 | 1358 138 | 1482 1735 | 1359 52A 137A 12 112
B
18| 39 1478 | 1736 | 1360 135 | 1483 | 1737 | 1371 40A 136 A 90 0|
19
20| 419 665 | | 541 A 1666 ]
21 597 | 59%A 596 A
22| 505
23 . - -
24| 599 600 A
— — B BE—
25| 599N | 1521 I . -
26| 599N I e R 1 ]
27| 599M | 1523 L
28| 599M | 1522 il 7 ]
19 .
30 1 B N
31 N
32 RN ; ‘ ! ) ! [
Bl H | ~
34 - ) )
] |
36 . ! o
37 . ]
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DESIGN AID
Effect of V.S.W.R. on transmitted power

EFFECT OF V.S.W.R. ON TRANSMITTED POWER

V.S.W.R.| RETURN | TRANS. | VOLT [POWER | POWER| V.S.W.R.[RETURN | TRANS.| VOLT | POWER | POWER]|
V.S.W.R. LOSS LOSS | REFL. | TRANS | REFL. |VS.WR. LOSS LOSS | REFL. | TRANS | REFL.
dB dB dB |COEFF. % % dB dB dB COEFF. % %
1.00 0 w | 000 00 100.0 0 164 43 123 263 24 94.1 59
101 1 461 000 .00 100.0 0 166 44 121 276 25 938 6.2
1.02 2 a1 000 01 100.0 0 168 45 19 289 25 936 6.4
103 3 366 001 01 100.0 0 170 45 17 302 26 933 6.7
104 3 342 002 02 100.0 0 172 47 15 315 2 93.0 7.0
1.05 4 323 003 02 99 | 174 48 14 329 21 | et 73
1.06 5 307 004 03 99.9 1 176 49 1.2 342 28 924 16
1.07 6 294 005 03 999 1 178 50 1.0 356 28 921 7.9
1.08 7 83 | 006 04 999 1 1.80 5.1 109 370 29 918 | 82
1.09 7 273 008 04 998 2 182 52 107 384 29 915 | 85
1.10 8 26.4 010 05 998 2 184 53 106 398 30 @ 93 8.7
m 9 27 012 05 91 03 1.86 54 04 | 412 30 91.0 9.0
112 10 249 | 014 06 997 3 1.88 55 103 | 4% 3 07 93
113 11 243 016 06 996 A 1.90 56 02 | 440 31 | 904 96
114 11 237 o | 996 4 192 57 100 | 454 32 | w1 o 99
1.15 12 23.1 o 07 95 |5 194 58 99 | .468 32 88 102
1.16 13 226 0 07 95 | 5 1.96 58 98 | 48 32 | 895 | 105
.17 14 21 1 s 94 6 1.98 59 97 4w 33 . 892 | 108
184 27 030 .08 993 | 7 2.00 60 | 85 | 512 3 889 1M
119 | 15 212 033 | .09 99.2 8 250 80 | 14 | 88 8 8 | 184
| | I | |
1.20 16 208 0% 09 %92 8 3.00 95 6.0 1.249 5 . 750 . 250
1.21 17 204 039 10 %91 | 9 3.50 109 51 1603 56 | 691 | 308
12 17 201 043 10 90 | 10 4,00 120 44 1.938 60 | 640 | 360
1.3 18 197 086 10 989 | 11 450 13.1 39 | 225 64 | 595 405
1.24 19 194 | 050 M %9 | 5.00 140 35 283 | & 56 M4
1.25 9 e s | 89 | 12 5.50 148 32 28% | 69 | 51 419
1.2 20 188 08 | .12 987 | 13 600 | 156 29 3100 | 71 | 40 | 510
127 21 | 185 062 | a2 98.6 14 650 | 163 27 331 | 73 . 462 53.8
1.28 21 | 182 | 086 a2 985 | 15 7.00 16.9 25 | 3590 15 M7 56.2
129 22 179 070 a3 94 | 16 7.50 175 23 3817 % 45 585
130 23 w5 a3 | w3 17 8.00 181 22 4033 LI 1 60.5
132 24 172 0 083 .4 98.1 19 850 186 21 4240 79 31 623
134 25 | 168 | 093 ' 15 g9 | 2 9.00 19.1 19 4437 80 | 30 640
1.36 27 63 102 | 15 977 | 23 9.50 196 | 18 4626 | 81 35 65.5
138 28 159 M2 16 975 25 10.00 00 |17 4807 | 82 | 331 66.9
1.40 29 | 16 a2 W7 972 | 28 11.00 2038 16 5.149 8 | 306 | 694
142 30° 152 a7 970 . 30 12.00 216 15 5.466 8 B4 | 76
1.44 32 149 44 a8 %7 | 33 13.00 23 13 5762 86 | 265 = 135
1.46 33 146 55 .19 96.5 35 14.00 29 12 6040 87 249 | 751
148 34 143 66 | .19 96.3 37 15.00 235 12 6301 8 | 24 | 66
150 35 140 m oo %0 40 16.00 2.1 11 ‘ 6.547 8 21 719
152 36 137 1832 957 | 43 17.00 246 10 | 6780 8 | 210 @ 790
154 38 134 0 N 955 | 45 18.00 25.1 10| 7002 8 199 | 80
1.56 39 13.2 213 | on %2 | 48 19.00 256 9 1m 0 180 810
1.58 40 130 225 [ 22 949 | 51 20.00 26.0 9 | 7413 9 181 | 819
160 a1 127 28 3 u7 53 25.00 280 7 e 2 148 | 852
162 42 | 125 2% 24 944 | 58 30.00 295 6 9.035 94 125 /| 815
Frequency Designation Chart
Frequency (GHz) | 0.15 03 05 0.75 15 3 5 8 15 30 50 75
0.1 0.2 04 06 1 2 4 6 10 2 40 60 100
IEEE STD-521-1976 | [ L | [ L1 [ 1] || Lt
VHF UHF “1 S c X Ku| K | Ka | MILLIMETER
Frequency
designation || INERN IR EIEER
JCS frequency A B c D E F G H |1 J K L M
designations T | 1 | | T T T ("
200 100 60 40 20 10 6 3.75 2 075 05 03
Wavelength (cm) 300 150 75 50 30 15 15 5 3 15 06 04
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DESIGN AID

How to order

HOW TO ORDER

FOR INSTANCE: B J
X X
r-
TECHNOLOGY |
B COAXIAL DEVICE

F WAVEGUIDE DEVICE
L, N DROP-IN DEVICE
U SMD DEVICE

FREQUENCY RANGE

USING JCS FREQUENCY DESIGNATION
ex:J = 10 to 20 GHz

MODEL

1 ISOLATOR

2 “UNILINE” WITHOUT CIRCULATOR

3 3-PORT CIRCULATOR

4 4-PORT CIRCULATOR

5 5-PORT CIRCULATOR

6 DIFFERENTIAL PHASE SHIFT CIRCULATOR

7 SWITCH/MODULATOR/PHASE
SHIFTER/ATTENUATOR

8 SUBSYSTEM

9  DUMMY LOAD (Low and High Power)

TEKELEC
TEMEX|

o PR

| | CUSTOMER'S PART - NUMBER

00 CATALOG REFERENCE

INTERNAL PACKAGE SERIAL NUMBER

NUMBER OF LOADS/FEATURE

1 WITH 1 LOAD
2 WITH 2 LOADS
3 MODULATOR

5 PHASE SHIFTER
7 ATTENUATOR

8 VERY LOW LOSS DEVICE

9 WIDE BAND DEVICE
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QUALITY ASSURANCE

Manufacturing flow-chart

\/ Raw materials

Incoming inspection

REJECT Pass ?

Storage

Assembly

Visual inspection

Magnetic field adjustement
Thermal cycling

Electrical adjustement

Electrical measurement 100%
In line inspection

Cleaning, painting marking
Final inspection

REJECT

Customer inspection Request ft?r .
customer inspection
Certificate of
conformance

Certificate of
conformance

\/ Delivery

FERRITE DEVICES

Quality assurance

Overview

TEKELEC TEMEX's Quality assurance<

programme is based on the requirements of
ISO9001. Beyond these requirements,
TEKELEC TEMEX defines “quality” as
customer satisfaction; and to assure that, the
TEKELEC TEMEX Quality Assurance Group
works closely with engineering and
production groups.

The Company is actively involved in industry
task groups concerned with microwave
component standards, i.e:

» electrical measuring methods and test
conditions: i.e NFC 96-316 (for microwave
devices, circulators and isolators).

The high quality of our custom designs is the
result of close cooperation between the
engineering teams of the customer and
those at TEKELEC TEMEX.

Reproducability is ensured by rigorous

control of all procedures and operations, per
MILQ9858A.
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FERRITE DEVICES

Quality assurance

After temperature stabilization, the quality level of delivered models is periodically checked by
sampling, according to the tests hereunder and the testing procedures defined in the relevant
specifications.

i
CONDITIONS ! DOCUMENTS
5 6 ‘ 7 8
TESTS | NFC IEC MIL-STD
| - -2-14
»i(” Thermal shocks -25°C  +70°C | -40°C +85°C  -40°C  +100°C | -55°C  +125°C '\zlg ;;:t ::: Test 202F
5cycles-30mn | Scycles - 30 mn 5cycles- 30 mn | 5cycles-30mn Nb Test Nb Test Method 107 F
. 30g 11ms |50g 11 ms 1l()Og 6 ms . i 20-727 68-2-27 202 F
Mech I shock | i
M echanical snocks 3shocks3axes 3shocks 3axes 3shocks 3axes Detail SP | EaTest Ea Test Method 202 D
‘ |
10 Hz 55Hz | 10Hz 500 Hz 10Hz 2000Hz | 10Hz 2000 Hz 202F
' 20-706 68-2-6
N | Sinusoidal vibrations| 1049 3axes | 10¢g 3axes 10g 3axes | 20g 3axes | Fe Test Fe Test Method 201 A
S5cycles 15mn | 5cycles 15mn  5cycles 20mn | 5cycles 20 mn cles ¢ les
p |Constant acceleration| 209  3axes | 50g 3Jaxes 100 g 3axes  200g 3axes ' 20-707 68-27 202F
5mn 5mn 1mn 1mn ~ GaTest GaTest | Method 212 A
i | '
Method 1 Method 2 ) i . 20-717 68-2-17 202F
Seal | ‘
R Ok test Qctest Not applicable Detail SP Q Test QTest  Method 112 C
S Damp heat 4 days 10 days Ndays | Detail SP 003 | se2s | 22F
steady state 40°C - 9% | 40°C - 93% 40°C - 9% CaTest = CaTest  Method 103 B
| | Tbtemnaion 07
Soldering heat ] derabili | Tb Test 68-2-20 A 202F
T Solderability Method T | Solderability — no o hslicable Detail SP Method 1A Method 208 F
260°C!1I ! method Ta | TaTest 68-2-2012
oCl2) ‘
B5°C ~ Method 1
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FERRITE DEVICES

Glossary and technical information

GLOSSARY AND TECHNICAL INFORMATION

TECHNOLOGY

Y-Junction circulator

=

PORT 1 PORT 2 The Y-junction circulator uses spinel ferrites or garnet ferrites in the
presence of a magnetic bias field, to provide a non-reciprocal effect.
A 3-port circulator (shown in figure 1) is the basic model which can be
used to explain how it operates.

If a signal is applied at port # 1, it will emerge from port # 2 with a loss
characteristic called insertion loss. Typical values of insertion loss 0.1

to 0.5 dB.
PORT 3 )
In the reverse direction, there will be leakage at port # 3 from the
FIG. 1 incoming signal at port # 1. This leakage called isolation is typically

20 dB below incoming power at port # 1.
Due to the “3rd order symmetry” of the Y-junction the behaviour is the same for the other ports, with
respect to port # 1 to port # 2; port # 2 to port # 3 and port # 3 to port # 1. The circulator's role is to

pass energy, for instance, in the RF-head of a radar, assuring high isolation between the high power
transmitter and the sensitive low power receiver (figure 2).

The Y-junction exists in three main technologies:
+ Coaxial devices: these feature triplate technology with coaxial connectors.
+ Drop-in circulators: in triplate or microstrip technology.

» Waveguide devices: These consist of three waveguides forming an H-plane junction in either
a "T" or a "Y"-symmetrical structure.

When very high power is needed, the technology uses a four-port differential phase shift duplexer.

POWER MISMATCH
SOURCE LOAD
S AT
OO~

TRANSMITTER

CIRCULATOR

ISOLATOR

FIG. 2 FIG. 3
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Glossary and technical information

A Y-junction circulator can be made into an isolator by adding an internal termination on port # 3, for
example.

The device passes signals with low loss (port # 1 to port # 2) and with high loss in the opposite
direction.

It is used to "isolate" one microwave device from another. It can, for example, protect expensive, high-
power RF sources from variations in loading conditions or mismatching (see figure 3).

4-Port differential phase shift circulator

This four-port-device is normally used with one load, such as a high-power circulator (duplexer); or
with two dummy loads, such as a high-power isolator.

This circulator consists of three basic parts:

* hybrid folded magic tee
« twin parallel ferrite phase shift sections

« 3 dB coupler

Resonance isolator - Waveguide devices

By magnetically biasing a ferrite inside a waveguide, the non-reciprocal effect is obtained: with low
losses in one direction and high losses (isolation) in the opposite direction.

Those isolators are only used for low and medium power (see figure 4).

The ferrite material has to dissipate the return power due to mismatch.

| PORT
il WAVEGUIDE PORT

‘3dB

! |

! I

1/2 DIFFERENTIAL | HYBRID | PORT4
CELLS | COUPLER |

FOLDED

|
!
i
MAGIC TEE |

4-PORT DIFFERENTIAL PHASE SHIFT CIRCULATOR

FERRITE
MATERIAL

FIG. 5

FIG .4
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Glossary and technical information

TEKELEC
TEMEX

Ferrite switches

These devices change the polarity of the magnetic bias (N — S) and the RF-signal direction of
circulation. This is made by a coil instead of a magnet. This technology is used for ferrite switches in
both product lines:

* Y-junction

» 4 port differential phase shift device

ELECTRICAL FEATURES

All the parameters - insertion loss, isolation, VSWR, power - given in this section are absolute
maximum ratings assured in the operating temperature range. Typical values are obviously better.

Insertion loss (1.L.)

If a signal is applied at port # 1, it will emerge from port # 2 with a loss characteristic called insertion
ioss which will be the ratio of the output signal to the input signal expressed in dB:

Pin ]
Pout

I.L dB = 10 logy

Typical values: 0.1 to 0.4 dB.

Isolation
*  For an isolator:

If a signal is applied at port # 2, it will emerge from port # 1 with a high insertion loss called
isolation which is also expressed in dB. (ratio of the output signal to the input signal).

*  For a circulator:

It should be noted that in the case of a circulator this parameter is not applicable. But it is common
to use this parameter as if the circulator could be made into an isolator by terminating one port
(e.g. port # 3) with a matched load. The isolation measured is dependent on the VSWR of both the
termination and the circulator port.

Typical values: -20 to -30 dB
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Glossary and technical information

VSWR

The reflection coefficient magnitude ’ p ‘ characterizes the reflective property of each port of an isolator
or circulator (see Fig. 6).

1 + ' P ‘
VSWR=
-
Pin Pout
D DUT
g
Preff
FIG. 6
Typical values: 1.07: 1to 1.25: 1
Effect of an isolator on VSWR (see Fig.7)
INPUT
ISOLATOR LOAD
VWSR
'
SOURCE
FIG. 7

The effective input VSWR of an isolator will vary at a function of the load VSWR. If the output load
mismatch is increased, energy is reflected at the termination port, attenuated by the isolation and then
reflected back to the input. This effect increases the total input VSWR observed at the input.
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Glossary and technical information

.

TEKELEC
TEMEX

The chart (Fig. 9) shows the effect of an isolator, to improve the input VSWR with a bad load VSWR:

Example:

The load VSWR is 10: 1, the isolator has 18 dB isolation, which improves the input VSWR to 1.20: 1.

Temperature range A ‘

The performance of a circulator or isolator is limited by ferrite and magnet material behaviour in the
operating temperature range.

In this catalog, for each device the main specifications are given:
» at room temperature: 25°C

* over a specified temperature range.

Power rating

The input power to a ferrite device can be supplied from a CW or a pulsed source.
For pulsed source, peak and average power should be specified, pulse duration and duty cycle are also
needed in order to determine an adequate safety margin.

Average Power

For high power products, average power is limited by the dissipation in the ferrite. Adequate cooling
is necessary to insure the ferrite material does not reach excessive temperature.
There are three kinds of cooling: liquid, forced air, or natural convection.

Peak power

To avoid breakdown or arcing, special ferrite materials are designed.
Frequency of operation and peak-power level determine whether the waveguide circulator should be
pressurized or unpressurized with dry air or gas (N, or SFg).
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Glossary and technical information

i'TEKELEC)
TEMEX|

Load VSWR

Power rating of a ferrite device depends upon the mismatch at the output port (load VSWR); for
instance for an isolator if load VSWR is 2: 1, more than 10% of the input power is reflected inside the
ferrite device to the internal load.

In case of short-circuit (infinite load VSWR) the ferrite device has to handle the equivalent of twice the
input CW-power, and the equivalent of a peak power equal to 4 times the input power, based on the
higher internal voltage levels.

Therefore, the time-duration of short circuit or high load VSWR, is needed in order to determine an
adequate safety margin.

Third order intermodulation products (IMP35)

Harmonics and third order intermodulation products appear when non-linear elements are used such
as ferrite materials, metal welds, surface finish...

When two tones - F; and F, - are applied to a ferrite device, the relative amplitudes of 2F, - F, and 2F,-F,
are critical in some communication systems and should be specified when ordering (see Fig. 8).

POWER A
7y P1
IMP3, P2
Y  Pwms
I
2F,-F, Fi F, 2F,-F, FREQUENCY
AF

FIG. 8

« Test conditions (to be specified)
- FandF,
- Pyand P,in WordBm

»  Third order intermodulation products
- PmzindBmor,
- |MP32 = P|M3 - P1 in dBc
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Effect on an isolator on V.S.W.R

FIG. 9
g—_1.02
load V.S.W.R.
10.0 -—:: input
-T V.S.W.R. 104
5.0 mee
4,0 wewess
3.0 ssusadhe
— 1.06
L
20 X isolator 108
-t 19 (dB) '
1.8 me—— L
onmene 1.7
1.6 emng anfnee 1.10
— 1.5
—-—— e
LI p—
— 1.3 1.2
[e—"
b ol
[
e 4] 1.3
1.2 woemedn e
\\ [ S ) - 1.4
Y i S} wlpons 1.5
-t S . ST e 1.6
R e 18
1.10  weemeie S el 16 e
- o o
e P T 1.9 =
1.08  samenghe --;;\20 2.0
o i S \ oo
1.06  remusnfle o 24 b ::
L ) T 3'0
T F. 40
1.08 e T = T "
——— . 5.0 o
e 32 ~ X
T T == 100
36
1.02 s S—T;)
input V.S.W.R.
= ISOLATOR LOAD

ex: load V.S.W.R.: 10  Isolator isolation: 18 dB

By means of this nomograph we read the input V.S.W.R.: 1.2
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How to specify isolator & circulator

L 15OLATOR AND CIRCULATOR SPECIFIC REQUEST

PART NUMBER (if existing) R
OPERATING FREQUENCY T R . ]
PACKAGE/DIMENSIONS . e
AVERAGE POWER . S
PEAK POWER o S
PULSE LENGTH : - B
LOADS Qty o

Power rating :

STORAGE ROOM OPERATING
TEMPERATURE TEMPERATURE TEMPERATURE

min: R min: .~
max: - ] - max: L
Insertion loss aB| . . dB
Isolation _ : aB| . dB
VS.W.R. .
PRESSURIZATION air Q SF6 Q
COOLING air a water Qa
Cooling flow (I/min): o , , L
POSSIBLE SHORT CIRCUIT NO Q
Duration: B - YES a

max V.S.W.R. on output port:

Q COAXIAL
0 WAVEGUIDE
Waveguide reference:

CONNECTORS (or flanges) AND TERMINATIONS

Port # 1: Port#3.
Port # 2: Port # 4:
PORT CONFIGURATION

DO0DO0O

Direction of circulation (outline):

; »‘im

SALES OFFICES = . - WEBR SITE: http://www tekaloe téin
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RF & MICROWAVE MODULES

Introduction

Introduction

TEKELEC TEMEX designs, develops and manufactures standard and custom IF, RF and microwave
modules for military and professional applications. TEKELEC TEMEX has the engineering ressources
and production capacity of a large company, as well as the flexibility to rapidly deliver small quantities
of catalog and custom products.

TEKELEC TEMEX manufacturing expertise includes both soft board solder assembly as well as thick
and thin film: MIC assembly performed in a class 10,000 clean room with class 100 available under
laminar flow. Comprehensive RF and Microwave test capabilities include noise figure and S-Parameter
characterisation up to 26.5 GHz. With these process and test features, TEKELEC TEMEX product
offering includes:

* Voltage Controlled Oscillators,
» RF/IF Signal Processing Components
(mixers, 1/Q and QPSK mod/demodulators, 90° and 180° hybrids, phase detectors),
* PIN Diode Control Components,
» Si BJT and GaAs FET Amplifiers,
+ Customs subassembilies.

Facilities

* 500 square meters,

* MIC Class 10,000 clean room - Class 100 under laminar flow,

* Toroid fabrication,

* Microwave capacitors fabrication located within TEKELEC TEMEX,
* Microwave diodes fabrication, packaging and test,

+ Engineering CAS - Touchstone, MDS, Autocad, etc...,

* PWB solder and MIC assembly

* Environmental test

Assembly and process

Test

» Solder assembly - Soft board
* MIC assembly - Hard and soft substrates
+ Substrate attach
- Eutectic - Solder
- Epoxy
» Die attach
- Epoxy
- Eutectic - Solder
* Wire bonding (manual and automatic)
* Ribbon bonding
+ Wet etching

+ HP 8350 sweep oscillators, * Wiltron 6646 Sweep generators,
* HP 83620A synthesied sweepers, + HP 8663, 8566 spectrum analyser,
* HP 8970 noise figure meter, * HP 85047 S parameter test set,

* Wiltron 6409 network analyser, » HP 8563 network analysers,

* Wiltron 561 network analysers, « HP 8753 C network analysers,

* HP 8510B network analyser, + HP 8515S parameter test set.
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RF & MICROWAVE MODULES

TEKELEC TEMEX Signal Processing Components are designed to
specifications indicated below:

Quality

meet the environmental

SEVERITY DOCUMENTS
CLASS TEST
1 2 3 NFC IEC METHOD
A Temperature | -55°C +100°C | -55°C +100°C -55°C +85°C 20-714 66-2-14 MIL-STD 202
cycling 5 cycles 5 cycles 5 cycles Na test Na test 107
B Thermal 0°C +100°C | -40°C +85°C Detail 20-714 20-714 MIL-STD 750
shock 5 cycles 5cycles | specification Nc test Nc test 1056
c Mechanical ”3"‘; - i“ 9|1 ;“ssh'oi?(gg Detail 20-727 68-217 | MIL-STD 202
shock s 0(_: s . specification Ea test Ea test 213
6 axis 6 axis
Sinusoidal |10 Hz - 500 Hz |20 Hz - 2000Hz| Resonance |, ;00 66-2-6 | MIL-STD 202
D vibration | 10g-3axis | 20g-3axis | 209 -3 axis Fc test Fc test 204
3 cycles-15mn|3 cycles-15mn|1 cycle-60 mn
E Acceleration 200 g 2000 ¢ 20000 g 20-707 66-2-7 MIL-STD 202
(steady state)| 3 axis - 5mn | 3axis-5mn | 3axis-1mn Ga test Ga test 212
Oc test Helium FC_ 43 Detail 20-717 66-2-17 MIL-STD 883
F Seal test thod 2 Lead testing specification 0 test Q test 1014/A
metho lquid |7 1014/C
10 days 21 days Climatic 20-703 66-2-3 MIL-STD 202
6 Damp heat |  4qo¢ . g5 9 | +40°C - 95 % [combined test|  Ca test Ca test 103
. . 20-702 66-3-2 MIL-STD 750
H Dry heat HTR.B  |Power burn-in| Detail spec Ba test Ba test 1038
PACKAGE TYPE ENVIRONMENTAL SPECIFICATION

T0-5/T0-8 / Flat pack / SMD

Relay header

Plastic

A2-B2-C2-D2-E2-F1-G2-H3

A1-B1-C1-D1-E1-F1-G1-H3

A3-B2-C1-D1-E1-G1-H3
Hermeticity non applicable

External visual inspection of hermetically packaged devices is performed according to MIL - STD 883
Method 2009.9
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Quality
DROP-IN TIGHT PACKAGED UNTIGHT PACKAGED
TEST Method
Without driver With driver Without driver With driver Without driver With driver
Seal test 5.10'b/em’s | 510%b/cm’s | 510°b/em’s | 5A0*bem's [ |- - M”i-()SIE?AB%
gross leak 1014/C
Humidity 56 days 56 daEs 56 days 56 days MIL-STD 202
+40°C - 40° +40° -40°C 103/D
95 % R.H. 95 % R.H. 95 % R.H 95 % R.H. : 4 : e
Temperature [ -55°C +125°C | -55°C +115°C | -55°C +125°C | -55°C +115°C | -55°C -125°C | -45°C -115°C | MIL-STD 202
cycling 100 cycles 100 cycles 100 cycles 100 cycles 100 cycles 100 cycles 107
Storage

+125°C 1000 h

-115°C 1000 h

-115°C 1000 h

-115°C 1000 h

-125°C 1000 h

-115°C 1000 h

MIL-STD 810
501

-55°C 1000 h -55°C 1000 h -55°C 1000 h -45°C 1000 h -55°C 1000 h | -45°C 1000 h 502
Sinus vibration [ 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz MIL-STD 202
20 209 20 20 20¢ 20 204/D
3 axis 3 axis 3 axis 3 axis 3 axis 3 axis
Random 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz | 20 Hz-2000 Hz | MIL-STD 202
vibration 0.6 g¥Hz 0.6 g¥/Hz 0.3 g¥/Hz 0.3 g¥/Hz 0.3 g¥/Hz 0.3 g/Hz 214
Mechanical 100 g - 6 ms 100 g - 6 ms 50g-11ms 50g-11ms 50g-11ms 50g-11ms MIL-STD 202
shock Half-time Half-time Half-time Half-time Half-time Half-time 213
3 shocks 6 axis |3 shocks 6 axis | 3 shocks 6 axis | 3 shocks 6 axis | 3 shocks 6 axis | 3 shocks 6 axis
Barometric 0.315inch.Hg | 0.315inch.Hg | 3.44inch.Hg 3.44 inch.Hg ’ MIL-STD 202
ressure 105
(‘:educed)
Acceleration 10.000 g 10.000 g 100 g 100 g 100 g 100 g MIL-STD 202
steady state 1mn 1mn 5mn 5mn 5mn 5mn 212
MICROWAVE MODULES
Technology SMD Technology Hybrids Modules
TEST Methods Methods
Qc1 ac2 Class B Class §
Seal test 'f 5.10%b/cm® s MIL-STD 883 5.10%b/cm’s 5.10%b/cm® s MIL-STD 883
fine gross leak 1014/A 1014/A
v . 1014/C 1014/C
Temperature -40°C + 85°C - 40°C + 85°C MIL-STD 883 -55°C - 125°C - 55°C - 125°C MIL-STD 883
cycling 10 cycles 10 cycles 1010 100 cycles 100 cycles 1010
Humidity e ' 10 daEs MIL-STD 202 56 days 56 daEs MIL-STD 202
- 40° 103A - 40° - 40° 103D
95 % R.H 95 % R.H 95 % R.H
Storage +85°C - 85°C MIL-STD 883 -125°C - 125°C MIL-STD 883
1000 h 1000 h 1008 1000 h 1000 h 1008 B
Sinusoidal 20 - 2000 Hz MIL-STD 202 20 - 2000 Hz 20 - 2000 Hz MIL-STD 883
vibration 20 204D 20 20¢g 2007
3 axis 3 axis 3 axis
Random 20 - 2000 Hz 20 - 2000 Hz MIL-STD 883
vibration 0.5 g°/Hz 0.5 g°/Hz 2026
3 axis 3 axis
Mechanical 30g11ms MIL-STD 202 100 g 6 ms 100 g 6 ms MIL-STD 883
shock 1000 shocks 213 J Half-time Half-time 2002
3 shocks/s 6 axis 5 shocks 6 axis | 5 shocks 6 axis
Barometric 8.88 inch.Hg MIL-STD 202 8.88 inch.Hg 8.88 inch.Hg MIL-STD 883
pressure (reduced) 105 A 1001 B
10.000 g 10.000 g MIL-STD 883
Acceleration mn 1mn 2001
3 axis 3 axis
Burn-in 168 h to T max MIL-STD 883
1015

SALES OFFICES =© -
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W \ PHASE LOCKED LOOPS
®
NE Surface mount, Low cost

Features

« RF Frequency up to 2.5 GHz
Excellent Phase Noise

Low Spurious

0.75” X 0.75"

« Surface Mount package

Tape and reel packaging available

.

Applications

« Wireless Communications systems
» Base Stations

« CATV

Pin Out for PLA Description

Pin | Application | Pin| Application This product family is designed for a low cost,

1 0SCin 9 | Vcc (VCO) medium to high volume market that may be
2 Enable 11 RF Out supplied in tape and reel for automated pick and
3 Data 15 | Vcc (Chip) place assembly on surface mount circuit boards.
4 Clock . | 16 | Lock Detect This PLL.includes a VCO, a module prescaler, a

phase comparator and a loop filter.The crystal
reference source is external.

Available PCB with software for testing

Case drawing
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PHASE LOCKED LOOPS

Surface mount, Low cost

Electrical characteristics

Frequency range: up to 2.5 GHz
Step size: 30 kHz to 1 MHz
Reference clock frequency: 40 MHz max.
Output power (typical): 0 dBm

Power change over temperature: + 2dB

Phase noise at 10 kHz: -90 dBc/Hz min.
Harmonics: -15 dBc min.
Spurious: -65 dBc min.

Supply voltage VCO:
Supply voltage chip:
Operating temperature:

PLAT90F 190 0
PLATS0  180-200 0 |

[ PLA330 330370 30 0 10 20 70
PLA445 445495 30 0 107 20 70

| PLAB0S 809845 30 0 09 20 0
PLA92S  925-960 30 0 108 20 70 ]

_PLA1075 10751115 30 0 -107 -20 70
PLAT650 16001700 200 0 93 15 65
PLA2400 _ 2400-2500 1M 0 -90 -15 65

5V /25 mA max.
3V/15mA max.
-35° Cto +85° C

SALES OFFICES ...

i en ,mmﬁ hﬂp
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VOLTAGE CONTROLLED OSCILLATORS

Selection guide

L- VOLTAGE CONTROLLED OSCILLATORS

Selection guide

SURFACE MOUNT LOW COST 430 - 2500 MHz

SURFACE MOUNT LOW COST  WIRELESS APPL. 311

- OCTAVE TUNING
BANDWIDTH 25 - 2500 MHz 313

SURFACE MOUNT THIN FILM 300 - 3200 MHz 315
THIN FILM 100 - 5600 MHz 317
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VOLTAGE CONTROLLED OSCILLATORS

Specific request

= Voltage Controlled Oscillators

- £

//-’,&0009\l (e&fﬂ‘ oo
0O ot T S f t
e ecific reques
07
N
APPLICATION
Military M Industrial / Professional [ Radiotelephone [ Low cost [

ELECTRICAL PARAMETERS

Second harmonic level (dBc): . ... ...
Phase noise (dBc/Hz)at 10 KHz: . ... ... . . . . e
T00 KHz: oo
TMHzZ: . e
TUNING VORAGE: . . ¢ e et e e e
INPUL CAPACITON. . . . .ttt e e e e
P oW SUPPIY . - oo e e
Operating temMPEratUIE: . . . vttt ettt ettt et e e
PACKAGE
SpecCifiy PAckage typPe: . . . o oo e

ENVIRONMENT

Temperature range: Storage: ...coccvvvrvecieescereen Operating: .......cocovvvevenriennne

OTHERS

Indicate specific requirements (screening, environment, important criteria, etc...). When possible, give
necessary documents (i.e. environmental specifications, MIL-spec., etc...).
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VOLTAGE CONTROLLED OSCILLATORS

Surface mount - Low cost

VOLTAGE CONTROLLED OSCILLATORS
SURFACE MOUNT - LOW COST

VL SERIES
Features Operating characteristics
« Miniature Surface Mount package + Operating temperature: -10°C/+75°C
» Frequency range: 430 to 2500 MHz « Power supply: \ B V; 25 mA
NEW ¢ 3V |.
Applications Pin configuration

e VHF / UHF communications
. CATV P1 P2 P3

« RF modems

Control | Supply

RF out
voltage | voltage

Case drawing

2 09
~ ]
ke g
B I
~ oo - H
rri L
1.7
6
N 0| b
O S
P1 J“.
P2 & P1: RF Out
P3 P2 : Vtune
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VOLTAGE CONTROLLED OSCILLATORS

Surface mount - Low cost

Electrical characteristics

3-10

i l ~ Phase  Phase |
Model Frt:::e:cv ::tw:: . Tuning  noise  noise harzl:::nic Ave;;ge
N (M:z) ( dBl:n)  voltage  @10KHz @100 KHz "E (M‘:'z )
i . (dBc/Hz) (dBc/Hz)
VL0430 430 - 450 6 +05t0+5 -90 -110 -10 5
VL0460 445 - 485 5 +05t0+5 -90 -110 -15 9
VL500 500 - 600 4 +05t0+5 - 88 - 108 -15 22
VL600 600 - 700 4 +05t0+5 - 88 -108  -15 22
VL700 700 - 800 4 +05t0o+5 - 88 -108 ¢ -15 | 22
VL7300 715 - 745 5 +05t0+5 - 88 - 108 -15 7
VL300 800 - 920 4 +05to+5 - 88 - 108 -15 27
VL8B30 = 815 - 845 4 +05t0+5 -90 - 110 -15 1
VL840 | 840 - 970 4 +05to+5 . -88 - 108 -15 30
VL900 | 900 - 1025 4 +05to+5  -88 - 108 -15 28
VL1025 1025 - 1100 4 +05to+5 - 88 - 108 -15 17
VL1050 1050 - 1200 4 +05to+5 - 88 - 108 -15 33
VL1060 1060 - 1160 4 +05t0+5 - 88 - 108 -15 22
VL1200 © 1200 - 1350 4 +05t0+5 -85 - 105 -15 33
VL1300 = 1300 - 1430 4 ‘ +05t0+5 -85 -105 -10 30
VL1350 = 1350 - 1500 4 = +05to+5 -85 - 105 -15 33
VL1400 | 1400 - 1550 4 +05to+5 -85 - 105 -15 33
VL1500 = 1500 - 1650 4 +05to+5 -85 - 105 -15 33
VL1700 1700 - 1860 3 +05to+5 -85 - 105 -15 35
VL1850 1850 - 1975 3 +05t0+5 -85 - 105 -15 28
VL1900 -~ 1900 - 2100 3 +02t0+7 -85 - 105 -15 28
VL2100 2100 - 2300 0 +03to+5 -83 - 103 -20 42
VL2250 2250 - 2380 0 +05to+5 -83 - 103 -15 28
VL2350 = 2350 - 2600 0 +03to+5 - 83 - 103 -15 53
VL2400 2400 - 2500 0 +05to+5 -83 - 103 -15 22
Notes: 1. Pushing (45t05.5V): 5 MHz max.
2. Pulling (12 dB return loss): 20 MHz
SALES OFFICES . . ..  WEB SITE: http://www.tekalac-temex.com
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VOLTAGE CONTROLLED OSCILLATORS

Surface mount - Low cost

VOLTAGE CONTROLLED OSCILLATORS
SURFACE MOUNT - LOW COST
FOR WIRELESS APPLICATIONS

Features

« Exceptional phase noise » Surface Mount package
« 3V power supply available

Electrical characteristics

~ @10k @B00KH: |
" S Bo/ (dBcMc) | {(dBoMz)
to 14 -110 130 R (
to 9 -100 1200 10 8/20 | SM1 |
to10 85  -105 20 | 5/25 | SM1

VIATG5 195220
VIA2S5 255320
VIA33S 335385

VLA360 360440 "1t 5 100  -120 10 5/25 | SM1
VLA390  380-400 0t 5 -7 37 2 5715 | SM1 |
VLA380 380430 0t 5 12 132 12 | 5715 SMI
VLA408  408-470 1t 8  -100 20 0 ] 8/25 1 SMi
VA4S 445435 0t 10 85 a0 20 | 5/25 | SMI1
VLABDS  809-845 05 o 5  -115 135 454 12 5/25 | SMI
VLA00  900-1000 05t 5  -88 -108 12 5/25 0 sMi
VA5 925-960 15 t065 -115 135 ‘54 <12 5/25 SM1
VLASS0  950-986 "1t 6 M5 3% 54 12 5/25  SM1
CRIS0  960:10 045 105 125 0 45/15  SMI
VLA1250  1250-1350 o 8 100 120 | C 2 8/l SMT
VLAT450  1450-1550 1t 8 105 25 145 | 42 | 5/25  SM1
VLA1500  1500-1650 1w 8 -9 17 A3 2 | 8/16 | SMi
VLAT511  1511-1586 1t 8 -105 125 145 12 5/25  SMI
| VLA1594 15041669 3 1 to65 105 125 145 | 5 | 5/25 | SMI
VLAT750 | 1750-1900 1t 8 97 117 a3 | a2 | 8/16 _ SMI

'VLW1800  1800-2700 8 . 105 8 12/25 0 Sm1 |

owoowNhNL—m—mrwhCwwNWWOTONOOT OO o W 3
1 i H G- E: R o

, e NN, U= Um0 R MmN O —m OO — O — —f
o

19

CRI877 187710 0t 10 100 | -120 0 | 5/10 SM1

| VLA2430  2430-2470 "0 w12 %5 15 2 8/ SM1
VLA2650  2650-2850 0t 12 %0 110 12 8/20 SM1
VI2-240 | 240-400 "1 10 15 106 | 125 T 0 | 12/12 | SM2
V2681 681716 0 1t 8 -115 135 154 15 | 8/20 SM2
VL2-746  746-785 1t 8 115 135 | 154 15 | 8/20 SM2
VL2820  820-880 15t 8 -100 120 12 1 9/30 | sm2 |
VL2-880  880-915 to 8 -0 120 2 8/40 SM2
VL2960 960-1600 11 to14 95 | -115 0 | 4745 SM2
V2990 990100 3 15 to 8  -100 -120 12 | 9/30 SM2
VI2-1079  1079-1114 5 o 8 110 130 -154 10 | 5/40 SM2
V[2-1100 11001160 3 15 to 8 = -100  -120 2 9/30 | sm2 |
VI2-1170 11701230 4 to 8 110 | -130 15 | 8/20 SM2
VL2-1450  1450-1850 11 012 -9 115 12 | 12/25 SM2
V121480 1480-1600 8 to 10 -98 -118 i 5 | 12/30 SM2
V21615 1615-1715 8 o 10 -98 118 15 12/30 SM2
V121800 1800-2300 11 013 -9 15 12 | 12725 SM2
VL2-2200  2200-2600 10 o 13 95 115 12 12/25 SM2

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 149884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340



VOLTAGE CONTROLLED OSCILLATORS

Surface mount - Low cost

Applications
» Base stations ) b\e,
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Pin configuration

Case | RFout | vame | vec | ©2%°
o \ Ground
smi |1 P2 P3 i
sm2 | 1 P2 P3 )
09
117
. SM1

VLA 8925 F=842MHz

Chpl 3048R Carrier: S42.E+6 Hz 6 Dec 189388
T

18:83:87 - 10:85:26

- e : e i e
S S T
- E
,,,,, ]
j 4
-1508 - —————
r ]
- I IR " TRRTR L
160 18K 1@ K M
K L () [dBe-Hzl vs #CHz3 an
1968MHz
fhpl 3@48RA Carrier: 1.36E+3 Hz 31 Jan 18397 15:34:37 - 15:36:57
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VOLTAGE CONTROLLED OSCILLATORS

Octave tuning & narrow bandwidth

OCTAVE TUNING BANDWIDTH - VD SERIES
NARROW BANDWIDTH - V5D SERIES

Features Operating characteristics

» Frequency range: 25 to 2500 MHz e Pulling: 0-5%

« Ultra broadband » Operating temperature range: - 40 to + 85° C
« Very good linearity « DC voltage: 16 V max.

Input capacitor: 1 nF on models up to VCO 0.9-1.6 GHz ‘
Input capacitor: 560 pF on types 1 - 2 GHz and above *

* Other values available on request

« «Bufferized» VCOs

all these VCOs are available with integral isolating amplifiers (except VD1500)

- pulling for BVCOs is 0 - 0.5 %. All other specifications are the same as the VCO series
- BVCOs up to 900 MHz are available in case D.

- to specify a BVCO, select desired VCO and add «B» (for example: BVD25)

« All VCOs and BVCOs can be supplied with modulating input and coupled output

« VCO type 500: any frequency from 30 MHz to 2 GHz with 6 % of bandwidth (case D)

Applications Ordering information

» Military and commercial telecom VD25 : Case D
V5DXXX : Type 500, Case D
BVD400 : Buffer, Case D

Case drawing
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VOLTAGE CONTROLLED OSCILLATORS

Octave tuning & narrow bandwidth

Pin configuration

Coupled | Buffer | Modu-
_output | supply | lation

D 8 5 10 1,2,3,16 9 - 1

Case RFout | Vtune vVCcC Gfouqq ‘

Electrical characteristics

MODEL N° Frequency Power | Tuning g:lggoé:; Harmonics, | USing | Driftvs | supply
range  output | voltage d«.\Bﬂset (dBc) (MHzI) i mc; N
CASED (MHz) | (dBm) v | m:/’fz) max. e oot (V/mA)
VD25 25 - 50 12 0-12  -125  -16 010 50 | +15/30
VD40 40 - 80 12 0-12 | -123 -6 0.10 50 | +15/30
VD50 50 - 100 12 ‘ 0-12 | -122 -1 0.50 50 | +15/30
VD75 75 - 150 12 0-12 | -12  -16 050 | 50 . +15/50
VD100 100 - 200 117 0-12 | -122  -20 .00 100 | +15/25
VD150 150 - 30 113 0 0-12  -116  -20 100 100 | +15/25
VD200 200 - 400 12 0-12  -114  -20 200 200  +15/25
VD300 300 - 600 2 012 -m2 -2 300 300 | +15/25
VD400 400 - 900 mo o 0-12 -1 -18 500 . 400 | +15/35
VD900 900 -1600 117 0-12  -108  -16 1000 500 | +15/45
VD902 900 -2000 117 0-15 105 -16 1800 500  +15/45
VD1000 1000-2000 107 | 2-20 | -105  -18 1800 700 | +15/45
VD1500 ~ 1500- 2500 2 2-15 102 -7 2000 800 | +15/45
V5D500 485 - 515 13 0-10  -118  -20 010 10 +15/30
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VOLTAGE CONTROLLED OSCILLATORS

Surface mount - Thin film

TEKELEC
TEMEX [

VOLTAGE CONTROLLED OSCILLATORS
SURFACE MOUNT - THIN FILM

TX SERIES
Features Operating characteristics
« Frequency range: 300 to 3200 MHz « Temperature range: - 40 to + 100° C

- Hermetic package
« Vapor phase

Applications

- Military
» Space telecom

Pin configuration

Case | RFout | Vtune VvDC | Ground NC

SMM2 1 3 2 4 -

Case drawing
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VOLTAGE CONTROLLED OSCILLATORS

Surface mount - Thin film

Electrical characteristics

Power variation m,;?:e Input Drift o
Model Frequency |Power Tuning | @ Bl Pulling] (MHz) DC
N range  |output| VS V$ | voltage |50KHz (co ntr;)l) (MHz) | max. | supply
(MHz)  |(dBm) fred- | temp. | () offset max. (-40°Cto (V/mA)
(dB) max (dBotz) | (PF) +100°C)
-40° C to +100° C max.
TX5201  300-500  +13 2 2 1 0-20 -90 @ 330 21 20 15/50
TX5301* 470-900 + 7 2 2 0-20 -90 95 20 20 12/45
TX5402 800-1200 +12 2 2 0-15 -90 % 15 56 12/50
TX5403* 900-1600 + 12 2 2 0-40  -90 95 45 30 12/45
TX5401 1050 - 2000 © + 12 2 3 0-15  -90 80 70 35 12/50
TX5404 ‘ 1100 - 1800 +12 2 2 0-30 -90 80 70 20 12/50
TX5405 1200 - 1500 +12 2 2 0-15  -90 100 60 20 12/ 45
TX5406  1500-2000 +12 2 2 0-15 -9 80 70 35  12/45
TX5407 = 1500 -2100 = +12 2 2 | 0-15 ‘ -90 80 35 60  12/50
TX5408 = 1600 - 1700 o+ 12 2 3 . 0-15 ‘ -95 80 35 60 12/ 40
TX5501* 1600-2500 +11 2 3 0-15 i -90 80 80 30 12/45
TX5502  2100-2600 +12 2 2 0-15  -90 .80 30 85 12/ 45
TX5505 i 2500-3200 +10 2 2 0-20 -90 80 60 50 | 12/ 45
TX5601 3700-4500 +10 2 25 0-20 -85 .80 60 100 12/40
* Temperature range: - 40° C to + 85° C
SALES OFFICES ' ' "WEBSITE: http/fwww.teké
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VOLTAGE CONTROLLED OSCILLATORS
Thin film

VOLTAGE CONTROLLED OSCILLATORS
THIN FILM
F57, TO5 & TF5 SERIES

Features Operating characteristics

« Frequency range: 100 to 5600 MHz « Temperature range: - 40 to + 100° C
« Hermetic package

Applications Ordering information
« Military F57XXX: TO8 144 package
+ Space telecom TOBXXX: TO8 124 & TO8 144 package

TF5XXX: BMH161 (flatpack) package

Pin configuration

Cqse RFout | Vtune vbe Ground NC

TO8 124 4 2 1 3 -
TO8 144 4 2 1 3 -
BMH161 4 5 1 2,3,6,7 8

Case drawings

T08 124 BMH161 T08 144

o . 3-17
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VOLTAGE CONTROLLED-OSCILLATORS
Thin film

Electrical characteristics

! ! M | '

| g I R N Pulling, Drit = |

Frequency ?PoweriE Power 'g’\lanauong Tuning | "'Z';e ] Input (MHz‘)T (Mﬂz) ‘ DC ;

Model ‘ i vs | vs . voltage | cap. |

N° range ontput; freq. temp. (V)  50KHz| (control) max. ~max. . supply | Case

(MHz) | (dBm) Hﬁﬁﬁ_*_ﬂ ;(":;f;:t,} (oF) (vswr: (-40°Cto, (V/mA) |

| i max . 2)! . o) |

; | -40° C to +100°C | " max. | il i C)E
T05101 100 - 130 12 2 1 0-15 -100 470 15 8 +12/45 TO08 144
T05103  125-175 10 1.5 1.5 0-20 -100 470 15 8 +15/35 TO08144
T05102  175-225 12 2 1 0-15 -100 330 15 10 +12/40 TO8 144
T05204 200 - 300 11 2 2 0-15 -100 470 20 15 +12/40 TO8 144
T05203* 250 - 500 11 2 2 0-20 -100 330 15 12 +12/40 TO8124
F57535 400 - 600 12 2 2 0-15 -90 95 20 30 +15/50 TO8144
T05304* 400 - 750 10 2 2 0-20 -90 95 20 20 +12/45 T08124
F57515% 470 - 900 7 2 S 2 0-20 -9 95 20 20 +12/45 T08144
T05301 600-1000 11 2 2 0-30 -90 95 30 28 +12/45 T08124
T05303  650-1200 10 3 3 0-15 -90 95 25 25 +15/60 TO8 144
F57516 800-1200 12 2 2 0-15 -90 95 15 56 +12/50 TO08 144
TO5405  800-1400 18 3 2 0-20 -9 80 25 100 +15/80 TO8124
F57511*  900-1600 12 2 2 0-40 -90 9%5 30 45 +12/45 TO8 144
T05410* 950- 1600 10 25 2 0-15 -90 None: 25 30 ' +15/100 TO8 124
TO5402  960-1215 13 2 2 0-10 -9 9% 25 50 +12/45 TO08124
F57532  1050-2000 12 2 3 0-15 -90 80 35 70 +12/50 TO8 144
F57517  1100-1800 12 2 2 0-30 -90 80 20 70 +12/50 TO8144
F57518  1300- 1500 12 2 2 0-20 -90 80 20 56 +12/45 TO08144
TO5401  1300-1500 12 2 2 1-10 -90 80 25 56 +12/45 TO08144
F57520 1500 -2000 12 2 2 0-15 -90 80 35 70 +12/45 TO8144
TO5501 1600 -2500 11 2 3 15-40 -90 = 80 30 80 +12/45 TO08124
TO5510* 2000-4000 10 3 3 0-15 -85 80 35 130 +15/35 T08124
TO5502 2100-2600 12 2 2 0-15  -90 80 30 85 +12/45 TO8124
TO5503 2250-2900 12 2 3 3-15 -85 80 35 110 +12/45 TO8 144
F57526  2500-3200 10 2 2 0-20 -9 80 50 60 +12/45 T08144
TO5601* 3700-4500 10 2 25 1-20 -8 80 60 100 +12/40 TO08124
TO5602* 4500-5300 10 2 4 0-20 -80 80 80 150 +12/40 TO8124
TO5610% 4600 - 5600 10 2 3 0-15 -80 47 80 150 +12/45 TO08124
TF5202 250- 500 13 2 3 0-20 -100 80 20 20 +15/22 BMH161
TF5412  1000-2000 12 2 3 0-20 -9 80 25 50 +15/22 BMHI161
TF5404 1200 - 1500 12 2 2 0-15 -90 100 20 60 +12/45 BMH161
TF5504* 2100-2600 12 2 3 0-10 -90 80 35 100 +12/50  BMH161
TF5602* 4600 - 5600 10 2 3 0-15 -8 47 80 150 +12/45 ' BMH161

Note: Please consult our sales office for SM package

* Temperature range:

SALES OFFICES
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AMPLIFIERS

Selection guide

L AMPLIFIERS

Selection guide

PAGE
THIN FILM GaAs FET SURFACE MOUNT 5-2700MHz 321

THIN FILM GaAs FET TOS8 400-4500 MHz 322
THIN FILM BIPOLAR TOS8 1-2100MHz 323
THIN FILM FLAT PACK 1-2000MHz 325
THICK FILM 5-600 MHz 3-26
MODULAR 0.05-3000 MIHz 3-27

) . . . . e 3.19
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 149884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 258 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340



AMPLIFIERS

Specific request

- o 0
" Amplifiers

Toom Specific request
APPLICATION
Military M| Industrial / Professional [ Commercial [J

ELECTRICAL PARAMETERS

Temperature range (° C):
Gain at 25° C (dB):

VSWR input and output:
Power supply:

ENVIRONMENT

Temperature range: 5] (o7 To [ Operating: ....c.ccoecevreevecreennen.

OTHERS

Indicate specific requirements (screening, environment, important criteria, etc...). When possible, give
necessary documents (i.e. environmental specifications, MiL-spec., etc...).
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AMPLIFIERS
Surface mount - Thin film - GaAs Fet

AMPLIFIERS
SURFACE MOUNT - THIN FILM - GaAs FET
TX1000 & TX2000 SERIES

Description Features

« Medium power amplifiers « New products with + 5 VDC supply
» Frequency range: 5 to 2700 MHz

Applications + Hermetic package

« Vapor phase
» Military and space
« Telecommunications Operating characteristics

Case drawing « Impedance: 50 Q nominal
« Temperature range: - 40° C to + 100° C

o 8E NS T Pin configuration
| — S -
= e Case | Input | Output| |
itz [l
fm?xm?;o) (‘0321 ' (253;) SMM2 3 1
SMM2
Electrical characteristics
Power y . . 3rd
Frequency range Noise | . . DC
output Gain | order A Flat
Model (MH) (g7 gg 998 | (4p) iner, |(zdB) VoVT|  SUPPIY
N comp {d8) min | point | max b
min | max gy | max | U gpy) (V) | (mA)
TX1301 100 1800 14 8 9 21 1 2 12 50
TX1401 100 | 2000 135 | 15 9 28 1 2 12 50
TX1403 1000 | 1200 6 | 5 10 = - 05 1.6 5 | 12
TX2401 1200 | 2400 8 7 10 19 1 2 15 50
TX1402 1620 = 1670 -2 4 12,5 8 05 15 5 6
TX1501 1960 | 2040 -2 43 | 17 8 0.2 15 12

5
TX1404 1620 = 1670 -2 43 17 8 02 1.5 5 12
TX2402 1400 | 1600 | 18 3 12 30 02|15 5 90
TX2501 2050 | 2300 | 18 4 m 30 02 15 5 90
TX2502 2050 | 2300 | 13 6 18 24 02 15 5 70
TX2504 2100 | 2600 | 18 4.5 g 30 05 1.5 2 120
TX2601 3500 | 4500 | 19 5 8 28 1 2 2 130

‘ i 3-21
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33(0) 1 49884900

BELGIUM: +32 (0) 2 7169020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 149884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340




AMPLIFIERS
Thin film - GaAs Fet

TEKELEC
TEMEX.

AMPLIFIERS
THIN FILM - GaAs FET
T02000 SERIES

Description Features

+ Medium power amplifiers » Frequency range: 400 to 4500 MHz
« Hermetic package

Applications Operating characteristics
- Military and space « Impedance: 50 Q nominal
« Telecommunications » Temperature range: - 40° C to + 110° C
Case drawing Pin configuration
Input | Output VDC | Ground
”_1
' L, 2 4 1 3
=3
-
T08 124
Electrical characteristics
Frequency range| T®W' | Noise Gam zi' At | f Dc
Model (MHz) | WM Gy | COIR |order | FIat loup  cupply
N . @1dB (dB) (#dB) | inter. |(+dB) -
P o | COMP: min. | point | max. L mA}
i max. (dBm’ max. (dam, » 4l
T02502 400 2500 15 5.2 8 28 1 2 8-16' 70
T02507* 600 2400 18 5 9 33 1 2 8-16 110
T02501* = 600 3600 19 6 9 30 1 2 12 115
TO2504* 1000 3500 18 5.5 9 30 1 2 8-16 120
T02505 1000 ~ 3500 10 45 7 17 1 2 8-16 40
T02506 1300 2700 16 43 8 30 1 2 8-16 70
T02503 1300 3000 10 44 7 23 1 2 8-16 35
T02401 1350 1850 15 42 9 15 1 2 12 20
T02406 1350 1850 20 5 1" 30 1 1.7 12 115
TO2601* 3500 4500 20 5.5 7 30 1 2 12 130
T02602* 4000 ' 4400 18 5.2 9 30 1 2 8-16 120

*T=-40°Cto+85°C
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AMPLIFIERS
Thin film - Bipolar

TEKELEC
TEMEX

AMPLIFIERS

THIN FILM - BIPOLAR
T01000 & F56300 SERIES

Description Features

« Low noise amplifier « Frequency range: 1 to 2100 MHz

« Medium power amplifier « Hermetic package

Applications Operating characteristics

+ Military and space » Impedance: 50 Q nominal

« Telecommunications - Temperature range: - 40° Cto + 110° C

Case drawing

al

vl

@14 0.4 Max [T

P24

4!

o114 E
915

I
1a

47

T08 144 | 708 124

Pin configuration

Case ‘ m ' Output VDC | Ground

TO8 144 2 4 1 3

TO8 124 2 4 1 3

. e U : . . . . 3.23
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AMPLIFIERS
Thin film - Bipolar

Electrical characteristics

3-24

Power poise . 3rd
N° @1dB (dB) (+dB) | inter. | (+dB) max Case type
X comp. min | point | max
min | max | gpo max (dBm) (V) | (mA)

F56341 1150 17 8 125 | 28 05 | 2 15 65 T08 144
F56342 B 1 2% 1 6 145 21 1 2 15 30 T08 144
F56341 B* 1 g0 , 17 85 12 | 28 1 2 15 65 TO8 144
F56334 5 50 7 6 15 21 1 2 12 y! T08 144
TO1211** 5 50 8 35 95 19 1 2 15 32 T08 144
F56335 A* 5 1000 18 0 95 3 13 | 2 15 75 T08 144
F56336 A 5 1000 4 5 13 15 1 2 12 17 T08 144
F56337 A 5 1000 76 122 1 2 12 2% T08 144
F56338 A 5 1000 14 7 125 28 1 2 12 4 T08 144
F56338 100 1100 | 14 7 12 28 1 2 12 44 T08 144
F56336 100 1100 4 55 13 15 1 2 12 17 T08 144
F56345 B 100 1800 15 75 9 27 1 2 12 45 T08 144
F56344 A 800 1400 17 12 730 1 2 12 60 T08 144
F56345 A 800 1400 14 95 1 28 1 2 12 42 T08 144
F56346 900 1400 7 7 9 20 1 2 12 26 T08 144
T01104 5 250 10 27 19 21 2 15 28 T08 124
T01209* 5 40 24 10 13 37 1 2 12 120 T08 124
T01215 | 5 50 20 8 12 k7] 1 2 12 80 708 124
T01205 5 50 2 8 12 34 1 2 15 100 708 124
T01207 5 50 185 75 @ 29 29 1 2 12 120 708124
101208 5 50 18 37 13 33 1 2 12 53 708 124
T01216 5 60 2 25 11 20 1 2 12 9 T08 124
T01206 5 6O - 45 25 11 20 1 2 15 15| T08124
T01212 5 600 145 7 14 30 1 2 15 56 T08 124
701313 5 1000 2 10 9 32 1 2 12 80 T08 124
T01304* 5 1000 2 10 9 34 1 2 15 100 T08 124
T01305* 5 1000 7 139 31 1 2 15 60 T08 124
T01306 5 1000 0 3 13 18 1 2 12 1 T08 124
T01307*** 5 1000 10 37 13 7 2 12 24 T08 124
T01308 5 | 1000 125 38 24 | 25 1 2 15 48 708124
T01106 10 100 12 27 21 211 2 15 36 708124
T01103 0 | 150 2 4 135 32 05 | 2 15 90 T08 124
T01105 0 0 300 N 3 192 1 2 12 30 T08 124
T01301 100 100 7 6 125 21 1 2 12 p! T08 124
T0131 100 1500 7 5 19 19 15 | 2 15 50 T08 124
T01404 100 2000 14.5 7 95 28 1 2 12 45 T08 124
T01406 300 1300 20 8.5 7 34 15 | 2 12 80 T08 124
T01401* 300 1300 22 9 7 36 15 | 2 15 100 T08 124
T01405 300 2100 16 9 75 28 1 2 12 40 708 124
T01403 800 1300 3 35 13 14 1 2 12 15 T08 124

Note : Please consult our sales office for 5V DC Supply

* T=-40°C+85°C
*x 30 dB typ. reverse isolation
Yxx Gain variation typ. < 0.5 dB (T = - 40° C + 110° C)

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33(0) 149884900
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AMPLIFIERS
Thin film - Flat pack

AMPLIFIERS
THIN FILM - FLAT PACK
TF0000, TF1000 & TF2000 SERIES

Description Features
» Low noise amplifiers « Frequency range: 1 to 2000 MHz
+ Medium power amplifiers « Hermetic package

» Bipolar and GaAs Fet

Applications Operating characteristics
» Military and space « Impedance: 50 Q nominal
» Telecommunications » Temperature range: - 40° Cto + 110° C
Case drawing Pin configuration

3.8Maxi 20.5Min Input Output vDC Ground

5.5Min 5.5Min
19 95
i D 5 4 1 2,3,6,7
o Date-Code
. BMH161

Electrical characteristics

Power |y . 3rd
Model | outpat :::: Gain | order | Fimt o OC
il @1dB| 0. | (dB) | inter. |(zdB) PPy
N (xdB)| . p max.

s comp. min. | point | max.

min. max. (dBm) max. ‘dBM) ‘V) (H‘A)
TF0342 B 1300 1 6 14 2 1 2 15 30
TF1207 5, 50 185 75 29 28 | 1 2 12 120
TF1206 5 600 2 25 11 2 1 2 12 9
TF1308 5 1000 125 38 | 24 25 | 2 26 15 48
TF1103 10 150 23 4 135 32 | 05 @2 15 90
TF1404 0 1400 15 | 65 9 28 | 1 2 12 42
TFO336 100 | 1100 4 55 13 15 |1 2 12 17
TF0337 100 1100 7 6 125 21 1 2 12 24
TF0338 100 1100 14 | 7 12 28 |1 2 12 44
TF1401 300 1300 20 | 85 75 | 3 | 15 | 2 12 80
TF1313 650 | 1400 7 | 52 17 20 | 16 | 2 15 50
TF1403 800 | 1300 3 | 35 13 14 1 2 12 15
TFO345A | 800 | 1400 14 | 95 n 28 |1 2 12 42
TF2506 1500 2000 16 | 45 9 | 30 1 2 12 70
TF1409 | 1600 | 2000 11 45 12 | 25 05 | 2 12 30
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AMPLIFIERS
Thick film

AMPLIFIERS
THICK FILM - CS SERIES

Description Features
« Medium power amplifiers » Frequency range: 5 to 600 MHz
« High ICP3
Applications Operating characteristics
« Military » Impedance: 50 Q nominal
» Telecommunications « Temperature range: - 40° C to + 85° C

Pin configuration

Case Input | Output VDC | Ground
A 2 4 1 3 L
2,3,
F 5 1 4 678
2[ 3’ 4I
G 5 10 1.6 7,89

Case drawings

3.8Maxi 20.5Min
5.5Min 5.5Min
9.5

I aa— — —
<1 o 9T Ara — —
{ @l S s — —
e %« =
o p Oaf:‘(ode __791}‘_#':;,,5{
A F G
Electrical characteristics
Power , : 3rd ‘
Noi . |
Model qu“(i:;yz)mnge o | ﬁou:: Gain | order | Flat VSWR suncl
N° @1dB (:B) (dB) | inter. | (+dB) i, PPy Case type
: m comp. min. | point | max. W mA)
| min. ax. (dBm)! max. (dBm) |
CS74 10 150 23 45 14 39 0.5 15 12 105 A
CS12M 10 200 18 3 8.5 37 0.3 1.7 15 38 A
CS32 500 600 " 3 15.8 23 0.3 1.5 15 21 A
CS24 10 100 12 25 20 29 0.5 1.5 12 25 F
CSo4 5 200 24 3 29 40 1 15 24 157 G
CS04-02 20 300 28 3 225 4 1 1.6 15 190 G
CS05 20 500 28 45 20 41 1 1.7 15 190 G
326 MERiCA: 41 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: 433 (0) 149884900 / AFRICA: +33 (0) 1 49884900
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AMPLIFIERS
Modular

TEM

MODULAR AMPLIFIERS

CDM SERIES

Description Features

» General purpose amplifiers * Frequency range: 0.05 to 3000 MHz
» High reverse isolation

Application Electrical characteristics

« Commercial * Impedance: 50 Q nominal

+ Telecommunications « Temperature range: - 40° Cto + 85° C

+ Military * Max input power: + 20 dBm CW

How to order Pin configuration

Add the case type to the P/N Case Input | Output voc | Ground

Example: COM27K

Case drawings

o e
QLaMaxd. | o 3
S 0.4 Max o
7 9
, .
] [Yo
:1 3] = 3
® s = = S
8|
——
A A
1 1
A K
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AMPLIFIERS
Modular

Electrical characteristics

Power | , . 3rd
Model Frequ(eaﬁi ;‘anﬂe output ::;‘:: Gain | order | Flat VSWR su[:;ly
N° @1dB (dB) (d_B) int-er. (+dB) | out Case type
min. | max. comp. oy min. | point | max. | max. V)  (mA)
(dBm) (dBm) ; |

CDM28-1 005 100 +12 38 15 +23 15 2  +15 40 A
CDM40 10 100 +165 18 115 +29 15 17 +12 15 K
CDM45 25 9% +2 18 115 +34 15 17 412 30 K
com27 1 0 +16 24 175 +30 14 2 +15 50 Aor K
COM24 10 100 +10 21 19  +2 15 -17  +12 25 AorK
CDMoT 10 50 +3 3 105 +17 17 15 +12 10 AorK
COM11 10 1000 0 26 12 415 17 22 +12 10 Aor K
COM14 10 1000 + 1 26 13 +16 2 2 | +12 10 AorK
COM21 10 1000 +16 55 12 +29 2 25 +12 60 Aor K
COMO2 20 200 +8 2 85 +2 15 15 +12 10 AorK
CDMO3 20 200 +11 3 85 +27 17 11 +12 15 AorK
COM23 20 25 +10 16 85 +22 15 15 +12 10  AorK
CDM36 20 2000 + 4 55 125 +10 2 3 | +12 20  AorK
COM12 30 300 +16 25 85 430 17 17 +12 25  AorK
cCOMO4 . 30 90 +1 36 10  +16 2 2  +12 10 | AorK
COMO6 30 900 +11 4 105 +26 15 16 +12 30  AorK
COM16 30 100 +8 23 14  +24 15 15 +12 20  AorK
COM30 50 300 +19 3 85 +30 17 2 | +12 5  AorK
COM35 50 400 +16 3 185 +30 2 2 | +12 45  AorK
COM0O9 900 1400 +12 35 85 +22 2 21 +12 25  AorK
CDM20 1000 2000 +10 36 105 +24 25 25 +12 30  AorK
COM29 2000 2500 + 8 45 10 | +21 25 2  +12 25 AorK
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SIGNAL PROCESSING MODULES

L SIGNAL PROCESSING MODULES

Selection guide: page 3-30 to 3-31

Specific request sheets: page 3-32 to 3-34
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SIGNAL PROCESSING MODULES

Selection guide

MIXERS SELECTION GUIDE (Mixers are available in SMMZ2 package)

PART FREQ. RANGE FREQ. RANGE L0 POWER PACKABE PAGE
NUMBER (LO-RF MHz) (IF MHz) __ (dBm) NUMBER
C56691 0.5-500 DC-500 +3 SMM1 3-38
C56692 1-1000 DC-1000 +3 SMM1 3-38
56682 10-1500 DC-1500 +3 SMM1 3-38
56662 0.5-500 DC-500 +17 SMM1 3-38
C56650 1-1000 DC-1000 +7 SMM1 3-38
56669 15-1500 DC-1000 +7 SMM1 3-38
C56660 600-3000 DC-1000 +7 SMM1 3-38
C4010 10-4000 1-1000 +13 SMM2 3-38
C56664 0.5-500 DC-500 +17 SMM1 3-38
C56685 1-1000 DC-1000 +17 SMM1 3-38
C56688 15-1500 DC-1000 £17 SMM1 3-38

I/Q MODULATORS / DEMODULATORS SELECTION GUIDE

PART FREQ.RANGE | FREQ.RANGE | LOPOWER o PAGE
NUMBER (LO-RF MHz) (1&0) (dBm) PRORARE NUMBER
F56010-01 54 - 66 DC-10 +3 FP5 3-40
F56010-02 66 - 78 DC-15 +3 FP5 3-40
F56011-02 66 - 78 DC-10 +3 FP4 3-40
C56010 20-40 DC-15 +10 SMM4 3-40
F56010 20 - 40 DC-15 +10 FP5 3-40
C56011 40 - 80 DC-20 +10 SMM4 3-40
F56011 40 - 80 DC-20 +10 FP4 3-40
C56012 80 - 160 DC - 40 +10 SMM4 3-40
F56012 80 - 160 DC - 40 +10 FP5 3-40
C56013 110 - 250 DC - 50 +10 SMM4 3-40
F56013 110 - 250 DC-50 +10 FP5 3-40
C56014 250 - 500 DC-50 +10 SMM4 3-40
F56014 250 - 500 DC - 50 +10 FP5 3-40
C56015 850 - 950 DC - 50 +10 SMM4 3-40
F56015 850 - 950 DC - 50 +10 FP5 3-40
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SIGNAL PROCESSING MODULES

Selection guide

VTEKEL_EC}
TEMEX

POWER SPLITTERS SELECTION GUIDE
(Power splitters are available in SMMZ2 package)

PART FREQ. ‘ PAGE
NUMBER RANGE | COMMENTS | PACKAGE NUMBER
C54701 10 - 500 2-Way SMM1 3-41
C54702 10 - 2000 2-Way SMM1 341
F54709 1-200 2-Way T039-1 3-41
F54701 10 - 500 2-Way FP3 3-41
F54751 10 - 500 2-Way T039-1 3-41
F54726 10 - 500 2-Way T08-1 3-41
F54702 10 - 2000 2-Way FP3 3-41
C54725 5-500 3-Way SMM3 3-43
C54727 1-300 3-Way SMM3 3-43
C54730 200 - 1000 3-Way SMM3 3-43
F54727 1-300 3-Way FP4 3-43
F54730 200 - 1000 3-Way FP4 3-43
C54722 0.1 - 400 4-Way SMM4 3-44
90° POWER SPLITTERS SELECTION GUIDE
(Power splitters are available in SMM2 package)

PART FREQ. RANGE PACKAGE PAGE
NUMBER min. - max NUMBER
C53008-01 20 - 40 SMM1 3-42
F53008-01 20- 40 FP2 3-42
€53008-05 30 - 60 SMM1 3-42
F53008-05 30 - 60 FP2 3-42
€53008-09 30-90 SMM1 3-42
F53008-09 30-90 FP2 3-42
C53008-08 40 - 80 SMM1 3-42
F53008-08 40 - 80 FP2 3-42
C53008-22 50 - 130 SMM1 3-42
F53008-22 50 - 130 FP2 3-42
C53008-07 -66 - 78 SMM1 3-42
F53008-07 66 - 78 FP2 3-42
C53008-03 80 - 160 SMM1 3-42
F53008-03 80 - 160 FP2 3-42
€53008-04 100 - 200 SMM1 3-42
F53008-04 100 - 200 FP2 3-42
C53008-10 110 - 250 SMM1 3-42
F53008-10 110 - 250 FP2 3-42
C53008-20 120 - 160 SMM1 3-42
F53008-20 120 - 160 FP2 3-42
C53008-25 250 - 500 SMM1 3-42
F53008-25 250 - 500 FP2 3-42
F53008-16 1000 - 2000 FP2 3-42
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MIXERS

Specific request

TR Mixers
= Specific request

APPLICATION

Military J Industrial / Professional [ Commercial [J

ELECTRICAL PARAMETERS
Frequency range: RF: .. ......... LO: ... ..l |

* Low power available: . . ... ... ...
* RFinputat 1dB compressionlevel: ...... ... .. ...
* Intercept point, 3rdorder: .................... Input d Output |

* Two-Tone,3rdorderIM. . ................ dB ........ at dBm, RF input

Specify measurement conditions (i.e. with two-tone intermodulation: LO level and LO frequency,
levels and frequencies of RF signals):

Maximum CONVErSION [0SS: . . . .ottt e e e e e e e e

Isolation: LO-RF(min).......... LO-IF (min)........... RF-IF (min) ...........

PACKAGE

ENVIRONMENT

Temperature range: Storage: ...cooeveeeeieeviiee e, Operating: ...cccceceveeeeecceenene

OTHERS

Indicate specific requirements (screening, environment, important criteria, etc...). When possible, give
necessary documents (i.e. environmental specifications, MIL-spec., etc...).

CROSS REFERENCE
Manufacturer: .. ........ ... . ... .. .... Part Number: . ........ ... ... .. .. ... ..
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POWER SPLITTERS

Specific request

Power splitters
Specific request

APPLICATION

Military d Industrial / Professional D Commercial [

ELECTRICAL PARAMETERS - -
Number of way: 2 [ 3 [ 4
0o 90c (1 180°

Insertion loss (above ideal dB mMin): ... oot ittt it i i it et e e

The following chart indicates the ideal loss of a power splitter:

No of way 2 3 4

Ideal loss (dB) 3.01 4.78 6.02
Internal load dissipation (Watt):. . . .. ..o it ittt i ettt s
Input maximum power (Watt):. . .. ... ottt i i
PACKAGE
SPeCifiy PACKAGE tY PO « . . oottt et

................................................................................

................................................................................

ENVIRONMENT

Temperature range: (51 10] - o[- Operating: ..c.cccoeveeveeerrinceennns

OTHERS

Indicate specific requirements (screening, environment, important criteria, etc...). When possible,
give necessary documents (i.e. environmental specifications, MiL-spec., etc...).

Manufacturer: . .. ..ottt nnnnnnnn Part Number: .
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Frequency mixers

General information

FREQUENCY MIXERS
GENERAL INFORMATION

Description Features

« RF double-balanced mixers « Frequency range: 0.5 to 5000 MHz
e From + 3dBm to + 23 dBm LO power
« High IP3, High isolation _ <
« Surface mount, low cost packages ‘

+ Custom products
« Screening option

Main characteristics

« Operating and storage temperature: - 55° C / + 100° C

» Soldering heat: 10 s at 265° C

« Impedance: 50 Q

Applications

« Commercial, Cellular telephone, Wireless LAN’s

- Military

Case outline

01,62 140038

@ 04738

— Ttowmoa |
(== b
— i
3| A
= —— | .
ol
u

Bmin_ | 670max (018 -HoiA)
Tmn 5121 max 2641

12,40

T039-1 (L8801 TO8-1
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FREQUENCY MIXERS

General information

Other packages
_ 185 olm oG 04l
NE 1 020 B NS fow]
—_—— HH ; (.008) .
[—— ] 4 = ~+ ll ) ?
[——— —_ _ —+— & :E' -2 ! =P —= =
CoglE| . alz ™ : S S
o et 4_ Si< ~NZ ~
[ E————— ———— s |7
' gr.g. |l.l'3 | IA 30max _190 6.35
[— | I = 1450 Imax .170) {075) (250)
N '
| iz
9 max 950 9 max 38ma|” 2
Tmax 3501 1.374) (max 3500 Imax 154)
FP1 SMM2
13 Ground Tab
o
—— 5 10 r
s S, Fo [ o3
c—— I L H
r— y
ecm—— | G 1 ; I
9,80 4, 30m:
l 8,00 15,90 8,00 J 1385) Tnax 1707
(.314) 1.625) (.314)
Qrientation Mark
SMM1
FP4
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FREQUENCY MIXERS

Pin connections

Pin connection

LEVEL 3
Series i) RF IF { GND
£56682 3 4 2 " Other pins
C56691 3 4 2 | Other pins
56692 3 4 2 } Other pins
LEVEL 7
Series Lo RF IF _ Internal GND | External GND
C56650 3 4 2  Otherpins
C56660 3 4 2 Other pins
C56662 3 4 2 Other pins
C56669 3 4 2 Other pins
LEVEL 13
Series L0 RF IF GND
C4010 1 3 | 2 | 4
LEVEL 17
Series L0 RF IF Internal GND External GND
Cs6664 3 4 2 Other pins
C56685 3 4 1 2 Other pins
C56688 3 | 4 | 2 Other pins
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FREQUENCY MIXERS

Features ;
TEKELEC
Frequency Conversion Loss LO - RF isolation
Model (MHz) e (dB) — (dB)
o i ota
v % Band  Range L M v L M| U
s Typ. / Max. | Typ. / Max. Typ./ Max. |Typ. / Max. Typ. / Max. Typ. / Max. Typ. / Max. Typ. / Max.

Level 3 - SMM1 package

* +3dBm LO power

* Upto0dBm RF

« 3rd order intercept point L band: 16 dBm
M and U band: 11 dBM typ.

110-1500  DC-1500

56691 ;0.5-500 'DC-500 5/6.5 6/7.5 50/45 40/30 30/25 55/50 | 35/30 | 30/25
C56692  1-1000  DC-1000  6/7.5 7/8.5 50/45 40/30 30/25 55/45 35/30 | 30/20
" |Cc56682 6/7.5 7/9 45/40 40/35 30/25 45/40 35/30 = 25/20

Level 7 - SMIM1 package

« +7dBm LO power

« Upto0dBmRF

+ 3rd order intercept point L band: 18 dBm typ.

C56662 DC-500 60/50 50040  40/35 5545  40/35

C56650 11000 |DC-1000 57 68 50/45 4030 | 3530 | 4540 3530 30122
C56669  15-1500 DC-1000 57 79 5045 | 3530 3530 4540 40/30 3025
C56660 68 79 330 2520 2520 20118

t
|
|

0.5-500

600-3000 DC-1000

5.5/6

557

M and U band: 13 dBM typ.

|
|
] 30/25
|

Level 13 - SMM_2 package

* +13dBm LO power

« Upto 7 dBm RF

+ 3rd order intercept point L band: 22 dBm typ.
M and U band: 17 dBm typ.

C4010  10-4000 11000 6575 89

|

45/35

30/25

30/20

1

55/30

30/20

25/20

Level 17 - SMM1 package

* +17 dBm LO power

« Upto 15 dBm RF

+ 3rd order intercept point L band: 30 dBm typ.
M and U band: 25 dBm typ.

05-500 DC - 500

|
|
|
i
|
|
i
i

|

C56664 5/6.5 5/7 55/50 45/40 40/35 50/45 45/30 35/25
C56685  1-1000 DC-1000 6/7 79 55/50 45/40 40/30 50/45 35/30 30/25
C56688  15-1500 DC - 1000 6/7 8/9 55/45 45/35 35/30 45/40 35/30 30/25
L =Low range (FL to 10 FL) M = Mid range (10 FL to FU / 2) U = Upper range (FU /2 to FU)

3-38 .
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 258 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883240



l/Q

Modulators / Demodulators

TEKELEC
TEMEX J. | ‘ ‘ .
1/Q MODULATORS / DEMODULATORS

Features

» Octave bandwidth » Good phase and amplitude balance

Main characteristics

» Operating and storage temperature : -55°C/+100°C
» Soldering heat : 10 s at 265° C

+ Total input power : 1w

* Impedance : 50 Q nominal

« LO Carrier suppression : 30 dBc minimum
« SSB rejection : 30 dBc minimum

Ordering information
» To specify a demodulator, add a «D» at the end of the part number.
Example : F56010-01D

+ To specify a QPSK modulator or demodulator, please consult our local sales office.

Case drawings Pin connection
FP4 FP5 SMM4
A Eié LO 5 8 1
J— S °‘=.,I=, glz RF 1 1 4
-, — £1= I 6 9 8
La,oo 15,90 8.00 J [ 038 Q 10 16 5
B esl (3w WD GND Others Others Others
FP4
1,52
(.06)
-
: ) = 1 SpP
‘a 31'5) (mg) : ;';) —~ i J
) #8 b = NG
= = % ¥ e
p— — C 0|
— S = 4 8~
_— —
— g 20,45 3,99
Rk (.805) 157
FP5 ( ) SMM4
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I/Q MODULATORS / DEMODULATORS

Level 3 & 10
Level 3 (+ 3 dBm Carrier Level)
Frequency Conversion| Amplitude Phase Isolation 1
Model (MHz) loss unbalance unbalance (dB) Packane
N° LORF | o (dB) (dB) (Deg) FO-RF  LO-IF *3
FL-FU Max. Typ. | Min. | Typ. E Max. | Min. | Min.
F56010-01 5 55 - 66 DC-10 10.5 0.15 0.4 1 2 40 35 FP5
F56010-02 ‘ 66 - 78 DC-15 | 10.5 0.15 0.4 ‘ 1 2 40 35 FP5
F56011-02 66-78 DC-10 | 105 = 015 ; 0.4 1 P2 40 35 FP4
LO Carrier Suppresion 30 dBc minimum
SSB Rejection 30 dBc minimum
Level 10 (+ 10 dBm Carrier Level)
Frequency Conversion.  Amplitude Phase Isolation
Model (MHz) loss unbalance unbalance (dB) Package
N° | LoRF o (dB) (dB) (Deg) | FO-RF LOIF | ¢
FL-FU / max. Typ. | Min. | Typ. | Max. | Min.| Min.
FS6011 4080 | DC-20 105 015 04 1 2 4 3% FP4
F56010 20-40 DC-15 105 0.5 0.4 1 2 40 35 FP5
F56012 | 80-160  DC-40 05 05 1 1 3 35 30 FP5
F56013 ; 110-250  DC-50 10.5 0.5 1 1 3 35 30 FP5
F56014 250-500 @ DC-50 10.5 0.5 1 1 4 35 30 FP5
F56015 850-950 | DC-50 105 = 05 1 1 4 35 30 FP5
|
C56010 20-40 r DC-15 10.5 0.15 0.4 1 2 - 40 35 SMM4
C56011 | 40-80 | DC-20 105 015 04 1 2 4 3B SMWM4
C56012 80-160 DC-40 10.5 05 1 1 3 3h 30 SMM4
C56013 110-250  DC-50 10.5 0.5 1 1 3 35 30 SMM4
C56014 250-500 | DC-50 10.5 0.5 1 1 4 3 30 SMM4
C56015 850-950 DC-50 105 0.5 1 1 4 35 30 SMM4
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POWER SPLITTERS

2 Way 0°
TEMEX I , ‘ L
POWER SPLITTERS - 2 WAY 0°
Features
« Broadband frequency range * High isolation « Surface Mount package available
Operating characterstics
« Operating and storage temperature: -55°C/+ 100°C » Soldering heat: 10 s at 265°C
» Total input power: 1w « Impedance: 50 Q nominalL

Case drawings <

L
i
HE
e P
o]
e —erar
Bown | 670 max E .
{min 5121 (max 264) 5504 | 4,70
(21748 (185
T039-1 T08-1

4 30max
{max .170)

L

FP3 R SMM1

: g Isolation Insertion loss Amplitude * Phase
| oe | | e

N MHz) | L | M U L M
F54701 | 10-500 | 35/30  40/30 | 30/25 0.25/0.5 0.3/06 03/06 02 02 02 05 1 1 FP3
F54702 | 10-2000 @ 30/25  25/20 | 20/15 | 1.1 13 18 103 0406 3 4 5 FP3

C54701 | 10-500 | 35/30 | 40/30 | 30/25|0.2/0.5 0.3/06 03/06 02 02|02 1 15| 15 SMM1
C54702 | 10-2000 | 28/23 | 22/18 | 18/12 1.1 13 18 103 04 06 4 6 8 SMM1

F54709 | 1-200 | 35/30 | 40/35 | 35/30 | 0.2/0.4 0.2/05 03/06 02 02 02 1 1 15 T039-1
F54751 | 10-500 @ 35/30 | 40/30 | 30/25 0.2/0.5 0.3/06  0.3/06 02 02 02 05 1 1 T039-1

F54726 | 10-500 | 35/30 | 40/30 | 30/25 0.2/0.5  0.3/06 03/06 02 02 02|05 1 1 T08-1
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POWER SPLITTERS
2 Way 90°

POWER SPLITTERS - 2 WAY 90°

Features

» Broadband frequency range * High isolation « Surface Mount package available

Operating characteristics

» Operating and storage temperature: -55°C/+ 100°C + Soldering heat: 10 s at 265° C

Case drawings

Ground Tab

2 ; 3/
A

U3 e

4,30max
{max .170)

.

9.50 max
ax 350) 3] Imax 350}

Orientation Mark

FP2 SMM1
Freq. range Insertion loss Asmplitude ﬂum!ra.ture Isolation
Model (MHz2) (dB) unbalance deviation
N° (dB) (degree) (dB) Package
min. | max. | typ. | max. | typ. max. | typ. | max. | typ. min.
F53008-01 20 = 40 0.3 0.5 0.5 0.75 0.5 2 3 20 FP2
F53008-05 30 | 60 0.6 0.75 0.5 0.75 1 2 2 2 FP2
F53008-09 30 90 06 08 06 1 1.1 2 25 18 FP2
F53008-08 40 80 03 05 0.4 075 1 2 25 20 FP2
F53008-22 50 130 075 @ 1 0.9 1 L 2 2 16 FP2
F53008-07 66 78 06 075 0.1 0.2 1 2 2% 20 FP2
F53008-03 = 80 160 05 | 0.75 06 1 1 2 30 | 20 FP2
F53008-04 100 + 200 06 | 075 06 | 1 | 05 2 25 20 FP2
F53008-10 110 250 0.75 1 07 1 P 2 25 2 | FP2
F53008-20 120 160 05 0.75 02 04 0.8 2 25 20 FP2
F53008-25 250 ¢ 500 02 | 05 05 1 1 2 25 20 | FP2
F53008-16 1000 2000 : 02 03 05 | 1 1 3 25 |20 | FP2
i L i i |

C53008-01 20 40 03 | 05 0.5 0.75 0.5 2 30 0 | sMm1
C53008-05 30 60 06 ' 075 0.5 0.75 1 2 28 20 SMM1
C53008-09 30 90 0.6 0.8 0.6 1 1.1 2 2% . 18 SMM1
C53008-08 0 = 80 03 | 05 0.4 0.75 1 2 25 20 SMM1
C53008-22 50 130 075 | 1 0.9 1 1 3 2 16 SMM1
C53008-07 66 78 0.6 0.75 01 02 1 2 25 20 SMM1
C53008-03 80 160 05 0.75 0.6 1 1 2 30 20 SMM1
C53008-04 100 200 0.6 0.75 0.6 1 0.8 2 25 20 SMM1
C53008-10 110 250 0.75 1 0.7 1 1 2 25 20 SMM1
C53008-20 120 160 05 0.75 0.2 0.4 0.8 2 25 20 SMM1
C53008-25 250 500 0.2 0.5 0.5 1 1 3 25 20 SMM1
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POWER SPLITTERS

3 Way 0°
Features
» Broadband frequency range » High isolation « Surface Mount package available
Operating characteristics
« Operating and storage temperature: -55°C/+ 100°C * Soldering heat: 10 s at 265°C
+ Total input power: 1TW * Impedance: 50 Q nominal

Case drawings

152
‘ (.060)
= _E_l_iaF
= . o, | 2=
l__nb %30 1 ; 6.=__L
(3% 6251 15.24 3.90 max
(.600) (max .15)
FP4 SMM3
Isolation Insertion loss Amplitude Phase
 Model | F°% | @8) | (dB) | unbalance (dB) unbalance deg)
ooy, L] M UL M DL MIUTLM U
F54727 1300 3530 3530 30/20 0307 03/07 051 025025025 2 2| 3 FP4
F54730  200-1000 20/15 ' 2520 25/20|03/05 07/1 0815 03 06 06 FP4
C5727 | 1-300 3530 3530 30/20 0307 0307 051 025025025 2 2 | 3| SMM3
C54725 = 5500 3530 30/25 2520 03/07 0812 0812 03 06 06 05 11 25  SMM3
C54730  200-1000 2015 2520 25/20 0305 0J/1 0815 03 06 06 SMM3
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POWER SPLITTERS
4 Way 0°

TEKELEC

POWER SPLITTERS - 4 WAY 0°

Features

« Broadband frequency range * High isolation « Surface Mount package available

Operating characteristics

» Operating and storage temperature: -55°C/+ 100°C * Soldering heat: 10 s at 265°C
« Total input power: 1w * Impedance: 50 Q nominalL

Case drawings

152
BN
il B
g iIFE
g, Bl
20,45 3,99
(.805) (157)
SMM4
B o Isolation
(dB) i deg) |
Modsl | oot oo R e Y Puckape
N imMH | L MU L. N U |[LiM UL M U

Typ/Min TVW‘"' TywMin| TypMax | Typ/Max | Typ/Max | Max Maxﬂu Hﬂx Max | Max
C54722  0.1-400 | 40/35 | 30/25 30/25! 0.4/06  0.6/1 |08/15 (02 | 04 06 2 3 4 SMM4
i

L =Low range (FL to 10 FL) M = Mid range (10 FL to FU / 2) U = Upper range (FU/ 2 to FU)
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POWER SPLITTERS

Pin connections & Phasing diagram

Pin connection 2-WAY 0°
Series E S1 S2 GND
C54701 1 2 4 Other pins
C54702 1 2 4 Other pins
F54701 1 2 4 Other pins
F54702 1 2 4 Other pins
F54709 2 1 3 4
F54726 2 1 3 4
F54751 2 1 3 4
Pin connection 2-WAY 90° HYBRID
Packages A B c D GND
FP2 1 2 4 3 Other pins
SMM1 ! 1 2 4 3 Other pins
Phasing diagram 2-WAY 90°
IN/OUT A B C D
A Isolated 0° -90°
B Isolated -90° 0°
C ‘ 0° . -90° Isolated
D -90° 0° Isolated
Pin connection 3-WAY 0°
Series ' E s1 S2 S3 GND
C54725 2 4 | 5 6 Other pins
C54727 2 4 | 5 6 Other pins
C54730 2 4 1 5 6 Other pins
F54727 3 6 | 3 5 Other pins
F54730 3 6 8 ; 10 Other pins
Pin connection 4-WAY 0°
Series | E S1 $2 $3 S4 GND
54722 1 2 4 Other pins
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TEKELEC
TEMEX
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REFLECTIVE LIMITERS

REFLECTIVE LIMITERS - MH300 & KA7 SERIES

Features

+ Broadband frequency range

Operating characteristics

« High power, low loss

« Peak power: Rating is defined at 1 ps pulse width/duty cycle: 102 and 25° C
» Spike leakage: 0.2 ERGS (typical)
« Operating temperature: - 55° C to + 125° C

+ Maximum flat leakage is tested at 1 ps pulse width/duty cycle: 10°® and 25° C with external DC return

of less than 1 Q

Case drawings

INPUT 1
SMA FEMALE CONNECTOR

=l

235

\_SMA MALE CONNECTOR

-

.SMaxi

3.2

BMH2 BMH16
Electrical characteristics
Frequency 1dB ow o Insertion ; Pgak ~ Leakage power
Model e comp. st ~ loss | power (mW) | Package

N° &) point | oy 4B) (M) CWmax| Peak |

(dBM) N max. ‘ max. 1 [ max.(2) [
MH305 0.5-2 7 2 0.6 \ 200 80 | 150 ‘ BMH2
KAT7120 0.5-2 10 1 07 100 50 55  BMH2
KA7130 0.5-2 10 3 0.7 1000 100 200 BMH2
MH306 2-4 7 2 0.8 200 80 150 BMH2
KA7220 2-4 10 1 1 100 50 55 BMH2
KA7230 2-4 10 3 11 1000 100 200 BMH2
MH303 2-12 7 2 1.7 200 80 150 BMH2
KA7620 2-12 10 1 1.7 100 50 55 BMH2
KA7630 2-12 10 3 2 1000 100 200 BMH2
MH307 4-8 7 o2 1.4 200 80 150 BMH2
KA7320 4-8 10 Lo 1.4 100 50 55 BMH2
KA7330 4-8 10 3 1.6 1000 100 200 BMH2
MH308 8-12 7 2 1.7 200 80 150 BMH2
KA7420 8-12 10 1 1.7 100 50 55 BMH2
KA7430 8-12 10 3 2 1000 100 200 BMH2
MH310 8-18 7 2 25 200 80 - 150 BMH2
KA7720 8-18 10 1 25 100 5 55 BMH2
KA7730 8-18 10 3 2.6 1000 100 200 BMH2
MH309 12-18 7 2 25 200 80 150 BMH2
KA7520 12-18 10 1 25 100 50 55 BMH2
KA7530 12-18 10 3 26 1000 100 200 BMH2

- Leakage power:

1. Measured with 1 W CW input power

2. Measured with 100 W, 1 ps pulse for MH300 and KA7*20 series
. Measured with 1 KW, 1 us pulse for KA7*30 series

‘SALES OFFICES
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REFLECTIVE LIMITERS

——

Model - comp. ke loss power | VSWR (mW) Pack
Ne oy | pomt | NI 8) w) CWmax.| Poak | 00
(dBM) " max. max. max. (1) |max(2)

MH341A 0.5-2 7 2 05 200 1.5 80 150 BMH16
MH381A 0.5-2 10 1 0.6 100 1.5 50 55 BMH16
MH383A 0.5-2 10 3 06 1000 15 100 200 BMH16
MH341B 2-4 7 2 08 200 1.6 80 150 BMH16
MH381B 2-4 10 1 1 100 1.6 50 55 BMH16
MH383B 2-4 10 3 1 1000 2 100 200 BMH16
MH341J 2-8 7 2 1.25 200 1.7 80 150 BMH16
MH381J 2-8 10 1 1.25 100 1.8 50 55 BMH16
MH383J 2-8 10 3 15 1000 2 100 200 BMH16
MH341F 2-12 7 2 1.6 200 1.9 80 150 BMH16
MH381F 2-12 10 1 1.6 100 2 50 55 BMH16
MH383F 2-12 10 3 2 1000 2 100 200 BMH16
MH341H 2-18 7 2 24 200 2 80 150 BMH16
MH381H 2-18 10 1 24 100 2 50 55 BMH16
MH383H 2-18 10 3 25 | 1000 22 100 200 BMH16
MH341C 4-8 1 2 125 | 200 1.7 80 | 150 BMH16
MH381C 4-8 10 1 125 100 1.8 5 | 55 BMH16
MH383C 4-8 10 3 15 1000 2 100 200 = BMH16
MH341D 8-12 7 2 16 200 1.9 80 150 BMH16
MH381D 8-12 10 1 16 100 2 50 55 BMH16
MH383D 8-12 0 3 2 1000 2 100 200 BMH16
MH341G 8-18 72 24 200 2 80 150 BMH16
MH381G 818 = 10 1 24100 2 | 50 | 55 BMH16
MH383G 8-18 0 | 3 | 25 1000 22 | 100 200 | BMH16
MH341E 12-18 72 24 200 2 80 150 BMH16
MH381E 12-18 0 1 24 100 2 50 5 | BMH16
MH383E 128 = 10 3 25 | 1000 22 | 100 200 BMH16

* Leakage power: 1. Measured with 1 W CW input power
2. Measured with 100 W, 1 ps pulse for MH341 and MH381 series
. Measured with 1 KW, 1 us pulse for MH383 series
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REFLECTIVE ATTENUATORS

REFLECTIVE ATTENUATORS - MH128 & KB8 SERIES

Features
« Wide dynamic range * Hermetic package

Operating characteristics

» Bias requirements: Normal bias: - insertionloss: 0V
- attenuation: 0 to + 100 mA ; maximum ratings + 150 mA
Inverse bias: - Insertion loss: 0V
- attenuation: 0 to - 100 mA ; maximum ratings - 1560 mA
- RF power: CW: 5W Peak: 500 W @ 1 ps max. pulse width Duty cycle: 10°?
Cw: 4w Peak: 400 W @ 1 pys max. pulse width Duty cycle: 10°(¥)
(*) for KB and KS 8131 ; MH128 A
- Operating temperature: -55°Cto+125°C
Case drawings o Y
g -
HEE ;ﬁ—'%

2 \Sm MALE CONNECTOR

| BMH3 BMH16
Electrical characteristics
o F “Insertion | Attenuat. . Transition |
Model TeQUENCY | 1oss  dynamic = VSWR | time e
N "anI®  (4B)  range (dB) . 10-90/90-10 ' 2°X29°
(GHz) P | |
| max. | min. max. . (ps) 4
KB8135 ; 0.5-2 0.6 35 14 1 BMH16
KB8235 2-4 0.8 40 15 1 BMH16
KB8935 ‘ 2-8 1.2 40 1.6 1 BMH16
KB8635 2-12 1.7 40 19 1 BMH16
KB8835 2-18 2.1 40 2.1 1 BMH16
KB8335 4-8 1.2 45 1.6 1 BMH16
KB8435 8-12 1.7 48 19 1 BMH16
KB8735 8-18 2.1 48 2.1 1 BMH16
KB8535 12-18 2.1 48 2.1 1 BMH16
MH128A 0.5-2 0.6 35 14 1 BMH3
MH128B 2-4 0.8 40 15 1 BMH3
MH128J 2-8 1.2 40 16 1 BMH3
MH128F 2-12 1.7 40 19 1 BMH3
MH128H 2-18 2.1 40 2.1 1 BMH3
MH128C 4-8 1.2 45 16 1 BMH3
MH128D 8-12 1.7 48 19 1 BMH3
MH128G 8-18 2.1 48 2.1 1 BMH3
MH128E 12-18 2.1 48 2.1 1 BMH3

BALES OFFICES -« o rgren 1) WERSITE: http//www.telelen-tamex.cam
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VOLTAGE CONTROLLED ATTENUATORS & LIMITERS

VOLTAGE CONTROLLED ATTENUATORS & LIMITERS
Operating characteristics
« Operating temperature: -40° C to + 100° C

« Storage: -565° Cto + 125° C

Case drawings

116

=3

47

TO8 144 T08 125
Electrical characteristics (limiters)
| i i Ins.loss  input ' Limiting output ievel vs control volt.
Model reduency Control —yeup 4B)  power (dBm) typ.
N range | voltage Max. T=2°C (dBm) 5 Package
(MHz) v) g { V1V 15V 20v
' | Max. | Max. | |
F57903 | 1-1500 5-20 2 35 1 +25 -0 -5 -2 +03  T08144
F57902 ; 30-1500 5-20 2 } 35 +25 -10 -5 J -2 +0.3 TO8 144
Electrical characteristics (attenuators)
. Insertion .
Model  Frequency  loss Attenuation, VSWR DC supply Control
Ne ranae (MHz)f[ (dB) (dB) : voltage | Package
¥ Min. Max. (V) (mA) )
Max. ‘
F57102 5-1500 25 20 2 12 ! 15 0-12 T08 125
F57101 50-1500 3 22 2 12 15 0-12 T08 125
(*) Input power (-1 dB) compr.:

+ 19 dBm from 50 to 100 MHz
+ 26 dBm from 100 to 1500 MHz
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CIRCULATOR + ISOLATOR + LIMITOR
C Band - Ultralight

CIRCULATOR + ISOLATOR + LIMITER
C BAND - ULTRALIGHT

Description Features

 Integrated duplexer and limiter + 5.3 GHz

« Ideally suited for use in Phased Array systems » 0.2 dB typ. insertion loss for Tx
* Optimized for size and weight * 0.9 dB typ. insertion loss for Rx
» Can be designed at other frequency * VSWR less than 1.2:1

* Flat leakage less than + 13 dBm
(Pin = + 40 dBm)

Weight < 3 grams !

Size < 1.1" x 0.4" x 0.2"

This 3-port device includes a circulator, an isolator and a
limiter on a single Kovar baseplate. It is designed to be
used in Phased Array active modules where insertion
loss, weight and size have to be optimized.

Performance guaranteed over a temperature range of - 40° C to + 85° C

Applications Maximum absolute ratings

* Max. input power (40 ps +10 %): 15 W
» Operating temperature: - 40 ; + 856° C

+ Storage temperature: - 55 ; + 125° C

» Space radar
» Military radar

Electrical characteristics

Characteristics Conditions Min. Typ. Max.
Frequency range o 5.3 GHz — 5.36 GHz
Bandwidth i | 2%

VSWR Pin =20 dBm 5 ) 1.2
Insertion loss: Pin = 20 dBm '
from1to 2 0.2dB 0.3dB
~ from2to3 I 0.9dB 1.1dB
Isolation:
from 2to 1 25
from3to 2 | | 40
from 1to 3 1 ! ‘ 25
i from3to1 | - - | | 15 B
Flat leakage Pin = 10 W (40 ps/10 %) f ‘ 20 mW -
Recovery time B o 500 ns
1dB compr. input power From2to3 . +7dBm
Spike leakage During 5 ns 10 nd
half point power
Environmental ratings TESTS CONDITIONS
Mechanical shocks 1500 g - 0.5 ms - axe Yy
Our devices meet the environmental o 5 shocks
specifications indicated in the tables below: Random vibrations Overall: 50 g RMS
Temperature cycling 20 - 2000 Hz
-55° C/ +125 ° C 200 cycles

SALES OFFICES
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CIRCULATORS + ISOLATOR + LIMITOR

S Band - Ultralight

CIRCULATOR + ISOLATOR + LIMITER
S BAND - ULTRALIGHT - SPACE & MILITARY APPLICATIONS

Description

* Integrated duplexer and limiter
+ Ideally suited for use in Phased Array systems
» Optimized for size and weight

Features

* 3GHz
* 0.35 dB typ. insertion loss for Tx
* 1.1 dB typ. insertion loss for Rx

» Can be designed at other frequency

This 3-port device includes a circulator, an isolator and a
limiter on a single Kovar baseplate. It is designed to be
used in Phased Array active modules where insertion
loss, weight and size have to be optimized.

* VSWR less than 1.2:1

* Flat leakage less than + 13 dBm
(Pin = + 40 dBm)

* Weight < 13 grams !

+ Size < 1.1" x0.4" x0.2"

Performance guaranteed over a temperature range of - 40° C to + 85° C

Applications

« Space radar
» Military radar

Electrical characteristics

Maximum absolute ratings

* Max. input power (40 ps+10 %): 15 W
» Operating temperature: - 40 ; + 85°C
» Storage temperature: - 55 ; + 125° C

Characteristics | Conditions Min. Typ. | Max.
Frequency range 3 GHz H 3.3 GHz
Bandwidth 2% ! ) |
VSWR Pin =20 dBm 1.2
Insertion loss: Pin=20dBm o - S

from1to 2 0.35dB 0.4dB
~ from2to3 1.1dB 1.2dB
Isolation:
from2to 1 18
from3to 2 36
from1to 3 18
from3to1 v
| Flat leakage Pin = 10 W (40 ps/10 %) 20 mW
Recovery time 50ns |
1dB compr. input power From2to 3 +7dBm
Spike leakage During 5 ns 10nd
half point power

Environmental ratings

1500 g - 0.5 ms - axe Yy

Mechanical shocks

Our devices meet the environmental o 5 shocks
specifications indicated in the tables below: Random vibrations Overall: 50 g RMS1
’ Temperature cycling 100 - 2000 Hz

-55° C/+125° C 10 cycles
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D.R.O.

D.R.O.

Features

« Frequency: 4 to 24 GHz « Low amplitude noise

+ High stability « Mechanical and electrical tuning
« Low phase noise « Phase lockable

Description

This range of Dielectric Resonator Oscillators (DRO) has been designed to meet the most exacting
requirements in terms of phase noise and frequency stability. The use of very low 1/F noise transistors
and very high Q dielectric resonators gives rise to state of the art performance.

These DROs are used as local oscillators in transmitters and receivers for a wide range of systems.
The end use of these systems includes satellite telecommunications, microwave radio-links, Doppler
radars, FMCW Doppler radars, radio-altimeters and counter measures.

These sources are developped to meet specific customer requirements from a set of standard models.

Different options may be specified by the customer: the precise fixed operating frequency,
mechanical and electronic tuning and auxiliary coupled outputs. The coupled output together with the
electronic tuning allows the device to be phase locked to a stable frequency reference (quartz).

The use of thin film gold on alumina technology in hermetic enclosures ensures the operation of the
DROs in hostile environments.

The phase noise of the products can be specified whilst the oscillator is subject to mechanical
vibration.

Silicon bipolar transistors are used for low frequency devices up to around 8 GHz, whereas GaAs FETs
are used at higher frequencies. These choices give the optimum phase noise performance for a given
frequency. The output is protected by a buffer amplifier or a passive isolator so as to minimise the
frequency pulling due to load variations. Output power levels between 10 dBm and 25 dBm may be
specified.

TEKELEC TEMEX's capability also include microwave sources.
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DELAY LINE FREQUENCY DISCRIMINATOR

DELAY LINE FREQUENCY DISCRIMINATORS

Features

+ For radar signal processing
- High speed frequency measurement
» Pulse or Cw operation

Description
I/Q mixer based system. The input signal is delayed by a coaxial line and compared with an un-

delayed version of the signal in the I/Q mixer. The I/Q mixer measures the relative phase (= Arctan Q/l).
The delay has linear phase response so that input frequency is proportional to phase.

Characteristics

* Operating bandwidth: Octave

« Center frequency: from 50 MHz to 1 GHz

» Frequency accuracy: < +1 MHz (50 ns line at 300 MHz)

» Frequency accuracy at amb. temp.: < + 0.3 MHz (50 ns line at 300 MHz)
* 2 % settling time: < 90 ns (50 ns line)
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UP/DOWN CONVERTER

UP/DOWN CONVERTER

Transposition of base band signal to microwave frequency and inverse.

Applications
Telecoms and radar simulation

Very good image (- 65 dBc) and parasitic response (- 80 dBc)

Typical block diagram:

Fc = Fe + OL1-0L2

| BANDPASS BANDPASS
FILTER FILTER

0
—

Fc = Fe + OL1

oL1 oL2
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FILTERS, DUPLEXERS & CERAMIC RESONATORS

General information

GENERAL INFORMATION

TEKELEC TEMEX designs and manufactures a complete range of filters and duplexers operating in
the frequency bands from a few MHz up to 40 GHz.

Filters are made by coupling several
resonators, with the best compromise
between the different parameters:
number of resonators, bandwidth,
insertion loss, attenuation, return loss.

When designing filter with more
cavities, either attenuation or bandwidth
or both should increase with an increase
of the insertion loss. Improving Q-factor
~ of the cavity will reduce insertion loss,
for instance in using bigger cavity
section for air or dielectric filters.

Filters are generally based on
Chebyshev types. Other designs are
available on request (Butterworth,
Bessel types...). Duplexer is the assem-
bly of two filters (Tx/Rx) with a coupling
to the same antenna.

- U '
1000 16000 100 000

Frequency (MHz}

Various technologies are involved to meet the highest quality and performance requirements:

- Quartz and Lithium Tantalate crystal filters are proposed under various designs: Butterworth,
Chebyschev, Cauer, Gaussian, Bessel and combinations of Bessel and Butterworth are available under
sealed packages covering the frequency bands 1 to 200 MHz.

- Saw filters : From 10 MHz to 700 MHz

« Lumped element filters can be used to optimize power handling capability under space saving cases,
including SMD packages operating up to 1000 MHz frequency bands.

+ Resonant air cavity filters and duplexers are manufactured with line or helicoid resonators with a
theoretical length of 1/4. Designs are integrating low cost packages with a range of cavity sections: 27
x 27, 42 x 42, 50 x 50 and 100 x 100 mm to improve Q-factor in the frequency bands from 30 to 2000
MHz. Tunable filters for any customer field tuning are also available. Duplexers can be optimized with
additional zeros reducing number of cavity when keeping this attenuation.

- Ceramic coaxial filters are designed with external and internal metallization to make the cavity and
the line of the resonator. The expertise in dielectric materials and metallization are mandatory to
propose the lowest insertion loss features. Frequency range is 300 to 4000 MHz.

+ Microstrip & stripline filters are based either on ceramic substrates (alumina, ...) with multilayer thick
film technologies or soft substrates (Teflon®, glass reinforced Teflon®, ceramic loaded
polycarbonate, cyanate ester, ...). Process technologies are used to reduce cost for mass series.
Integration of additional microwave and RF functions (circulators, isolators, couplers, detectors, ...)
can be performs for customer designs. Frequency range is 500 MHz to 20 GHz.

« Mechanical filters such as waveguide or combline designs cover the microwave frequency bands
from 2 GHz to 40 GHz. Designing is based on customer design.

Filters and duplexers are conform to ISO9001 ;
Clean room and dedicated staff are used for space products.

SALES OFFICES : s T WWHERR SETE: httpi//www.tel
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FILTERS

Selection guide

Selection guide
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PROFESSIONAL CRYSTAL FILTERS

Selection guide

PROFESSIONAL CRYSTAL FILTERS

Selection Guide

Main features Frequency range Designation Page
Temp. range: -55° C to +125° C QUARTZ Filter
Insertion loss: 1 to 6 dB 1 to 200 MHz General . 45
Spurious: 15 to 80 dB Data
Bandwidth: 1.10* to 4.10% of FO QUARTZ Crystal filter
Ripple: < 3 dB } 1 to 200 MHz Butterworth, Chebyscheyv, 4-6
Shape factor: < 1.2 Cauer Chebyschev,...
Bandwidth: 1.10* to 2.10° of FO ; Linear Phase
Ripple: n.a. 1 to 200 MHz | QUARTZ Crystal filter . 4-6
Shape factor: < 6 | ' Gaussian, Bessel,...

. Semi-linear Phase
Bandwidth: 1.10* to 2.10° of FO

110 200 MH ‘ QUARTZ Crystal filter 47
© z ~ Combinaiton of Bessel and )
Shape factor: < 3
Butterworth
Temp. range: -55° C to +125° C . LITHIUM TANTALATE
Insertion loss: 2 to 8 dB 3 1 to 200 MHz filter 4-8
Spurious: 15 to 60 dB ‘ General Data
. k | LITHIUM TANTALATE
Bandwidth: 4.10° to 5.10% of FO ‘ .
Ripple: <3 dB | 1 to 200 MH Crystal filter 4-10
1< ‘ o z -
PP ‘ Butterworth, Chebyscheyv,

Shape factor: < 2
pe factor Cauer Chebyschev...

] Linear Phase
Bandwidth: 4.10° to 2.5.107 of FO

. ; LITHIUM TANTALATE
Ripple: n.a. 1 to 200 MHz 4-10
Crystal filter
Shape factor: < 6 !
Bessel...

Semi-linear Phase

Bandwidth: 4.10° to 2.5.102 of FO LITHIUM TANTALATE
1 to 200 MHz Crystal filter 4-9
Shape factor: < 3 Combination of Besel and
Butterworth
SALES OFFICES | ' WWEB SITE: http://Mww.tekelec teinex.¢
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PROFESSIONAL CRYSTAL FILTERS

Quartz filter general data

Quartz filter general data

QUARTZ CRYSTAL FILTER

Frequency range 1 to 200 MHz

Mode fundamental mode or overtone 3 and 5

Irnrsertion loss 1 to 6 dB depending on FO, width and number of poles
Spurious 16 10 80 dB depending on FO, width and number of poles

generaly for 100 kHz < FO < 500 kHz

Cor;tiﬁﬁoursrirﬂlprutrbowerr Up to +i0 dBm

I\;I;ximrurrrn input power | Up to +10 dBm ”

Working temperature range i o -55° VC’tﬁoW+1275r°WC”max

Storage temperature range W | -;55° Cto+125° C”maxr
VRT -55° C to +125° C max., 5 cycleé, Gt= 25‘; C/m;n ]

Vibration test (sinewave) Sine: 10 Hz to 2006 Hz~/20 g/ Random: 0.1 g2/ Hz

Shéck rtest j ‘ - "100 g, 6 ms »

Humidity | ‘ 5(;3"dﬂakys / ‘Hr; 95 % -

Salt spray | | - 48 Hs 5 % NaCl -
Number of poles 11012

Marking COE + date code + referreﬂnrce
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PROFESSIONAL CRYSTAL FILTERS

Quartz filter and Linear Phase filter

Quartz Crystal Filter

TRANSFERT FUNCTIONS BUTTERWORTH, CHEBYSCHEV, CAUER CHEBYSCHEV....

Bandwidth ‘ 1.10* to 4.10* of frequency FO
(limited to 2.5.10° for monolithic filter)

Ripple | < 3 dB depending on width and number of poles

Shape factor ; < 1.2 (ratio of 60 to 3 dB bandwidth)

from 20 dB to 100 dB depending on case, frequency
and number of poles

Out of band rejection

Applications | IF, Antenna and general applications

Linear Phase Filter

TRANSFERT FUNCTIONS GAUSSIAN, BESSEL...

Bandwidth 1.10* to 2.10° of frequency FO
(limited to 1.5.10% for monolithic filter)

Shape factor < 6 (ratio of 60 to 3 dB bandwidth)

Out of band rejection ! from 20 dB to 80 dB depending on case frequency
and number of poles

Phase linearity | 5 % to 80 % of 3 dB bandwidth
| and 10 % on of the remaining 3 dB bandwidth

Group delay 1°: depending on bandwidth and number of poles
A1°: 5 % on 80 % of 3 dB bandwidth
At°: 10 % on the remaining 3 dB bandwidth

Applications Linear phase (data transmission)

SALES OFFICES . - " 2 WEBSITE: hatpifwww.tel
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PROFESSIONAL CRYSTAL FILTERS
Quartz Semi-linear Phase Filter (SLP)

Quartz Semi-linear Phase Filter (SLP)

TRANSFERT FUNCTIONS - COMBINATION OF BESSEL AND BUTTERWORTH...

Bandwidth 1.10* to 2.10° of frequency F°
(limited to 1.5 .10 for monolithic filter)

Ripple see attached curve

Shape factor < 3 (ratio of 60 to 3 dB bandwidth)

Out of band rejectio from 20 dB to 80 dB depending on case frequency
and number of poles

Phase linearity 10 % on 70 % of 3 dB bandwidth
Group delay 1°: depending on bandwidth and number of poles
At°: 10 % on 70 % of 3 dB bandwidth

Applications Data transmission
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PROFESSIONAL CRYSTAL FILTERS

Lithium Tantalate Filter General Data

Lithium Tantalate Filter General Data

TRANSFERT FUNCTIONS ~ LITHIUM TANTALATE CRYSTAL FILTER
Frequency range 10 to 200 MHz
I\rl;c;cieﬂ - 7 fundamental mode
|niserti(7)"n loss e 2 to i;dB depending on FO, wigt;\ arrwcrjirnijumber of poles”
Spurious 151060 dB depending on FO, width and number of poles
Continuoiusi irnpiut pro;/verr” - o Up to +10 dBm -
Maxiin:umiinpiut rpowe:r h 7 Upi)ito +10 dBm
| Working temperature range 55°Cto+125°Cmax
*S;c;;g;emper;tur; ra;;e 7 —55° C to +125° C max
7VI;T7 | ” N -55°C to +125° C max, 5 cycles, Gt = 25° C/mirr1ﬁ 7
| Vibration test (sinewavel | Sine: 10 Hz 10 2000 Hz /20 g / Random: 0.1g2/H2
| Shock test - 10gems
| bumigty 56 days / Hr: 95 %
saltspray 48 Hs 5 % NaCl
Nuin;bier of poles 2to 8 7
Marking - CQE + date code + reference -

48
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 1 49884900 / AFRICA: +33 (0) 149884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0) 895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340



PROFESSIONAL CRYSTAL FILTERS
Lithium Tantalate Semi-Linear Phase Filter (SLP)

Lithium Tantalate Semi-Linear Phase Filter (SLP)

TRANSFERT FUNCTIONS COMBINATION OF BESSEL AND BUTTERWORTH... -

Bandwidth 4.10° to 2.5.10* of frequency F°

Ripple see attached curve

Shape factor < 3 (ratio of 60 to 3 dB bandwidth)

Out of band rejection from 20 dB to 80 dB depending on case frequency
and number of poles

Phase linearity 10 % on 70 % of 3 dB bandwidth

1°: depending on bandwidth and number of poles
AT°: 10 % on 70 % of 3 dB bandwidth

Group delay

Applications { Data transmission

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900
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PROFESSIONAL CRYSTAL FILTERS

Lithium Tantalate crystal filter and linear Phase Tantalate Filter

Lithium Tantalate Crystal Filter

TRANSFERT-FUNCTIONS - BUTTERWORTH, AMYSGHEV, CAUER CHEBYSCHEV....
Bandwidth 4.10° to 5.107? of frequency FO
7 R”iipi)r;le : | < 3 dB depending of width and number of poles
W:.:‘r;h;be factor } < 2 (ratio of 60 to 3 dB bandwidth)
i O;Jt of band rejection from 20 dB to 80 dB depending on case frequency
and number of poles
Applicatibns IF, Antenna and general applications

Linear Phase Filter

TRANSFERT FUNCTIONS | GAUSSIAN, BESSEL...

Bandwidth ? : 4.10° to 2.5.10? of frequency FO

Shape factor ‘ < 6 (ratio of 60 to 3 dB bandwidth)

Out of band rejection from 20 dB to 80 dB depending on case, frequency

and number of poles

Phase linearity on to 80 % of 3 dB bandwidth
| and 10 % on of the remaining 3 dB bandwidth

Group delay 1°: depending of bandwidth and number of poles
AT°: 5 % on 80 % of 3 dB bandwidth
A1°: 10 % on the remaining 3 dB bandwidth

Applications Linear phase (data transmission)

SALES OFFICES . ... 27 WEB SITE: http://www.tekelsc-femex:com
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PROFESSIONAL CRYSTAL FILTERS

Packages
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1 - 2 Insulating pin @ 1 x 6.5
2-2Ground pins @ 1x6.5
3-2Screw@M2x4.5

1- 2 Insulating pin @ 1 x 6.5
2 -2 Ground pins @ 1 x 6.5
3-2Screw @ M2 x 4.5

BF1 BF2
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1- 2 Insulating pin @ 1 x 6.5 4 : GND pin @ 0.8 x 3.6
2-2 Screw @ 3 x 6.5 BF3 5:0UT or GND pin 0 0.8x 36 BFQ /1 2
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BF9

3-2Screw @ M3 x6.5

BF5

1- 2 Insulating pin @ 1 x 6.5

2 -3 Ground pins @ 1x6.5
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PROFESSIONAL CRYSTAL FILTERS

Packages
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PROFESSIONAL CRYSTAL FILTERS

How to specifiy a crystal filter

HOW TO SPECIFIY A CRYSTAL FILTER ?

A - Electrical characteristics

1. Reference frequency ......... ... ... ... .. .. MHz
2. Central frequency vs. reference frequency .......... ... Hz
3. Pass band width ................. kHz .............. at ... dB
4, Insertion loss (max of transmission) ................... .. ... ... .. ... .. ... . dB
5. Ripple peak to peak . .............oiii dB
6. Stopband relative to IL:

from.................... kHz,to .................. kHz> .. .................. dB

from ... ... . L. kHz,to .................. kHz> .................... dB

from ....... .. ... ... ..., kHz,to .................. kHz> .................... dB
7. Spurious attenuation: <

from ... ... ... .. kHz,to .................. kHz> .................... dB
8. Input level (continuous or peak) .............. ..o dB
9. Matching:

50 Q or input R L C

output R L C

10.  Percentage phase linearyover: ...................... 0o % of 3 dB bandwidth
11.  Differential group delay over: ................. ... .. . .. . . . . ... . % of 3 dB bandwith
12. Third order interception point: ............. ... oo dBm

Twotones @ ................ ... 0. ... dBm / kHz

B - Package

Length ... mm
Width . mm
Height .. ... mm
Pinout ...
Marking ...

1 Operating temperature range: ... .................. Cto oo °C

2 Storage : . ... Cto oo °C

3 SROCK ...

4 Sinusoidal vibrations: from ........... Hzto ................ kHz, ................ g

5 Randoms vibrations: from ............ Hzto ................ kHz ................ g
operating / non operating

6. Others

Our technical expert are of course ready to advise customer on their approach and to supply all the

information needed to reach the best possible agreement.

. . 413
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STANDARD CRYSTAL FILTERS

Selection guide

STANDARD CRYSTAL FILTERS

Selection Guide

Main features “ Frequency range Designation = Page
Monolithic Crystal Filters | | TE 5000 |
Standard f 10.7 MHz | to 4-16
Channel spacing 12.5/20/25/50 kHz TE 5150

. 3 TE 5180
Monolithic Crystal Filters » 21.4 MHz | to : 4-17
Standa rd ' | TE 5330 ;
| TE 5360 |
Monol_ithic Crystal Filters | 21.4 MHz : to ‘; 4-18
Subminiature | TE 5500 |
‘ TE 9420 |
Monolithic Crystal Filters 45.0 MHz and | 4-19
Standard TE 9310 i
Monolithic Crystal Filters | TE 7420
} TE 7450 ‘
Monolithic Crystal Filters | 1 TE 7730 &
Standard ? 45.0 MHz \ and |49
;‘ TE 7740
[ o . et o N D
Monolithic Crystal Filters | ‘ TE 10400 |
Standard | 70.0 MHz | 0 | 4-20
; TE 10430 ‘
Monolithic Crystal Filters l TE 10440 ‘
Standard | 90.0 MHZ ’1 to 1 4'20
‘ TE 10480 L
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Our complete range of standard crystal filters is
designed and manufactured in the United
States by TEMEX ELECTRONICS Inc., a
subsidiary of TEKELEC TEMEX.

Over 13 years expertise in crystal filter and
discriminator design, extensive use of CAD and
industrial manufacturing allow TEMEX to deli-
ver extremely competitive priced components
that best suit the purposes of its customers.

Ordering information

Please state the part number + package type.
Example:

TE5280M3

TEMEX filter prototyping kits

You can start your prototyping phase now !
We deliver filter prototyping kits in 10.7, 21.4,
45, 70, and 90 MHz, each containing:

* 10.7 MHz or 21.4 MHz centre frequency:

7.5 kHz 3 dB BW: 2 x 2 poles and 2 x 4 poles
13 kHz 3 dB BW :2 x 2 poles and 2 x 4 poles
15 kHz 3 dB BW : 2 x 2 poles and 2 x 4 poles
30 kHz 3 dB BW : 2 x 2 poles and 2 x 4 poles

* 45 MHz centre frequency:
7.5 kHz 3 dB BW: 2 x 2 poles and 2 x 4 poles
15 kHz 3 dB BW :2 x 2 poles and 2 x 4 poles
30 kHz 3 dB BW :2 x 2 poles and 2 x 4 poles

* 70 MHz centre frequency:

15 kHz 3 dB BW :2 x 2 poles and 2 x 4 poles
20 kHz 3 dB BW :2 x 2 poles and 2 x 4 poles

* 90 MHz centre frequency:
15 kHz 3 dB BW : 2 x 2 poles and 2 x 4 poles
20 kHz 3 dB BW :2 x 2 poles and 2 x 4 poles
30 kHz 3 dB BW : 2 x 4 poles

Ordering codes:

* 10.7 MHz: MCFPK-1 0.7
* 21.4 MHz: MCFPK-21.4
* 45 MHz: MCFPK-45
e 70 MHz: MCFPK-70
* 90 MHZ: MCFPK-90

Refills available

STANDARD CRYSTAL FILTERS

Filter design and manufacturing
capability

Should Your application require custom de-
signed filters not listed in this documentation,
please don't hesitate to contact our sales desk.
Our company designs and produces a very
wide range of filters using quartz or lithium
tantalate resonators with frequencies ranging

from about 1 MHz to 400 MHz.

One of our areas of expertise is time domain
crystal filters: guaranteed group delay and
group delay variation, matched sets on a wide
operating temperature range, phase tracking

and amplitude matching.

We design and manufacture filters for space

application too: earth-observation SPOT

program and military programs.

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900
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STANDARD CRYSTAL FILTERS
10.7 MHz for channel spacing 12.5/20/ 25/ 50 kHz

B0 g Insertion| _. ‘|Uttimate Lo
Stopband attenuation {
" Passhand opban loss Ripple inejectit Termination
Part no. "h's , « ’ ovar e | = Package
dB |xkHz| dB | +kHz | dB | zkHz dB  -20/+70°C| dB min | Q//pF+3pF
TE50000 2 3 20 180 - @ - 2 1.0 50 1800/ +4  M3orM4
— 3 ‘ S D G S . S — _— . i . - —— B
TES010 4 30 140 - - 3 60 ~ 2x(M3 or M3
I 1375 | ‘ ‘ ‘,, . .~ M5toM9
TES020 6 | 60 125 - - 4 20 70 1500/ +3 3x(M3orMd)
‘ 1 ‘ | ‘ | ‘ | M5, M6, M8 or M9
| _ ' 6 ! S BN S | - ‘, } L, — SR S
TE5030 8 ‘ ! ‘ 4 x (M3 or M4)
| | 60 100 9 125 5 - 80 | 76 o M9
TE5040 2 | 20 30 - - 1 10 50 2700//0  M3orMé
TE5050 4 | 30 150 - - 2 75 2x (M3 or M4)
[ R ‘ 6.5 L ! i I 1 L M5 toMS i
| - | o Z | 3x (M3 or M4)
TE50601 6 6 | j? 195 - 3 2.0 ,,4?4(,),_, 3100//0M5 M, M8 or Mg
| ﬁ Can | | | 4 x (M3 or M4)
TE5070 8 | 60 ‘j?.o | 80 E17.5i 4“0 100 L MG or M9
TES080 2 20 30 - - 1 10 50 3000//0  M3orM4
- | PV R T 1 2x(M3or M4)
TE5090 4 . 30 517'5f - 2 75 V510 M9
Tesi0 6 2 I 20 90 3300//0 | 3x (M3 or Ma)
08, (0B - 0 90 3300770 5 6, M or M9
j ? | | | 4 x (M3 or M4)
TES™M0 8 60 T30 80 200 3 10 Mearmg
| : I ! | I
TES120 2 20 700 - - 1 10 3 M3orM4
TES130 4 30 30 - - 2 60 2"“%3:&2"4)
L T — . B000/ 1
Tes1a0) A | | 3x (M3 or M4)
TE5150 8 60 300 80 400 3 00 X (M3 or MA)
‘ Do | &Y | ‘ - M6orM9

Notes:

- Parallel termination capacity is adjusted for optimum filter response.
- These models are available in other packages not shown in this brochure

How to order

PART NUMBER and PACKAGE TYPE: Example: TE5000M4
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STANDARD CRYSTAL FILTERS

21.4 MHz
Passband | Stopband attenuation | 'MSertion Ripple (itimle Termination
No loss rejection
Part no. ﬁEI;s e Package -
B |+kHz| dB | skHz| dB |:+kHz| dB |-20470°C| dB min | Q/fpF13pF
| dB max
TE5180 2 15 (125 - | - 2 | 10 50 | 850//+6 M1, M2orM3
— S— 3 | - § — i [
| f 2x(M1, M2 or M3)
TES190 4 30 125 | 3 70 M5, M6, M7, M8 M9
TE5200 6 60 125 - | - 4 20 90 850/ +5 3x(M1,M2orM3)
S S | | I ] M5, M6, M8 or M9
| | | 4x(M1, M2 or M3)
TES210 8 | 60  10. 125 5 | /

o J i 00 80; ° | 100 | M6 or M9
E— | - to—t L B —
TE5220 2 ; 15 200, - - 2 1.0 50 1300//+2 M1, M2orM3
- — Z 3 | | I— | L ‘ i U S

| | ‘1 2x(M1, M2 or M3)
3 F 22, - - !
TES20 4 a5 DB . 2 M5, M6, M7, M8, M9
| e ? | | | '3x(M1, M2 or M3)
I 60 225 - | - 4 20 90 | 1400//0
Rt A i ‘ M, M5, M8 or M9

j ‘ | T T S - ot ]
TE5250 8 | 60 175 80 225 4 100 4x(M1, M2 or M3)
I I I f | | | | . MBorMg
TE5260 2 5 250 - - 2 10 50 1500//0 MI,M2orM3
T3y | TR o “2x(M1, M2 or M3)]

o R | 3x(M1, M2 or M3)
TE5280 6 | 60 250 - - 4 20 90 1600//0 '

5 6 | | | i | | M5, M6, M8 or M9

6 | N *

TE5290 8 | 60 200 80 250 4 | 100 4x(M1, M2 or M3)
| ! | j M6 or M9

i ; B T T T T
TE5300 2 f 15 500 - | - 2 10 45  3000//0 M1, M2or M3
Bkl R , Rt E Bhatut L AL Meoris )

‘ ! 2x(M1, M2 or M3)
[TE910 ¢ | e OB o M5, M5, M7, M, Mg
TES320 6 60 (450 - - 3 | 20 90 3000/ -1 3xM1.M2orM3)
- 5 ’ R R e e L ‘M5, M6, M8 or M9
TE5330 8 60 330 80 450 4 - 100 4x(M1, M2 or M3)

ﬁ‘ ' } ; | ; | M6 or M9

Notes:
- Parallel termination capacity is adjusted for optimum filter response.
- These models are available in other packages not shown in this brochure

How to order

PART NUMBER and PACKAGE TYPE: Example: TE5220M2
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STANDARD CRYSTAL FILTERS
Subminiature 21.4 MHz

- . (insertion .. . |Ultimate . . .
: o Passhand mﬁﬂﬂd attenuation loss | Tipple’ retoction Termination
dB tkHz | dB . =kHr | dB |zkHz 4B  |-20/+70°C| - dB min | Q//pF23pF:
dB max
TE5360 ' 4 3 30 3 1.0 70 - SM1, SM2, SM3
[ 125 S S — | SM4, SM5, SM6.
TES370 . 6 375 | 4 90 850//+45 gm: gm
L 6 60 - 20 o A9
TE5380 ' 8 100 80 125 5 100 SM3 or SM6
T | . ~ SM1, SM2, SM3
el U L B B Py IR B - SM4, SMs, SM6.
TES400 6 65 | 4 W wwgo g ::nng
- 6 60 2.0 e 2R ST
TE5410 | 8 | 175 80 25 4 100 SM3 or SM6
7 i! | ’ | | ~ SM1, SM2, SM3
EsiZL fg 3 » 250 | 3 R . SM4, SM5, SM6
T o : T ' . o

TES0 6 75 ‘ 4 %0 1600//0 | gmg gmg
- 6 60 20 S SR
TE5440 8 200 8 250 4 o100 ~ SM3or SM6
I S [ i - - - . - - . e e e

L. , | | | SM1, SM2, SM3
TESS0 4 3 30 s 3. 10 6 " SM4. SMs, SM6

| — %0 - - : Csm,

TE5460 « 6 15 | 3 90 3000//-1 235 gmg
- —— 6 60 - — 20 LI
TE5470 8 330 80 430 4 100 | SM3or SM6
] S ER SN S S S R

| | | | SM1, SM2, SM3
7“33‘4?3;”4} ’ i » I 480 ' 3 10 - ¥ _ SM4, SM5, SM6
TE5490 « 6 18 | 3 90 3300//-1 gm; gmg
e 60 - e 20— e
TES500 8 350 8 450 3 100 SM3 or SM6
Notes :

- Parallel termination capacity is adjusted for optimum filter response.

- These models are available in other packages not shown in this brochure

How to order

PART NUMBER and PACKAGE TYPE: Example: TE5420SM1
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STANDARD CRYSTAL FILTERS

45 MHz
e b tenuation | toss | PPHI® rgigcggyTomination
Part no. wolas Mode . = - Package
dB | xkHz | dB tkHz| dB |-20/+70°C dBmin | Q//pF23pF : |
ol ‘ dB max
TEQ420 | 2 | 8 160 3 w0 ~ M2orM3
| % 375 2000//-1.0
TES310 4 | 0 125 3 70 M0 2x(M20r M3
| I . M5MEM7orMs
TEZ420 | 2 18 280 2 %  M2orM3
|  3doT A |
TE7430 | 4 | 75 | 40 | 300 3 70 1 3000//-1.0 2x(M2orM3)
| ! 3 - . | M5, M6, M7 or M8
L | 15 40 2 w0  M2orM3
‘ ‘ o T B000//15 e
‘ | , I 2x(M2orM3)
TEMG | 4 . D 03 o M5, M6, M7 or Mg
TETT0 2 ‘ 15 50 2 0 1100//+415  M2orM3
o Rund R e e RETTTTT
z : | 60.0 | | | 0
TETW0 4 e 3 ST ore

Notes :
- Parallel termination capacity is adjusted for optimum filter response.

- These models are available in other packages not shown in this brochure.
Standard package of the 2-pole types is M2

- 50Q /0 impedance available in our M5 or larger packages

How to order
PART NUMBER and PACKAGE TYPE:

Example:  TE7430M6 for standard or,
TE7430SM1 for subminiature
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STANDARD MONOLITHIC CRYSTAL FILTERS
70.0 MHz and 90.0 MHz

e

NO. QDE T PA | .
IPOLE‘ |__PMN dB | =kHz | dB | =kHz | dB | kHz | dB L QtpF
2 3-0T TE10400 3 7.5 18 30 35 910 2 1 2000//-1
4  3-0T TE10410 3 75 35 25 80 -910 3 1 2000//-1
2 3-0T  TE10420 3 10 15 30 35  -910 2 1 2500//-1
4 3-0T  TE10430 3 10 35 40 80 -910 3 1 2500//-1

90.0 MHz MONOLITHIC CRYSTAL FlLTERS -
NO. TEMEX | PASSBAND ! - STO! ! : TERM.
OLES PPN  dB +kHz dB =+kHz dB ~ kHz dB dB  Q/pF |
2 3-0T  TE10440 3 75 18 30 35 -910 2 1 2000//-1
4 30T TE10450 3 75 35 25 80 910 = 3 1 2000//-1
2 | 30T TE10460 3 10 15 30 35 910 2 1 2500//-1
4 3-0T TE10470 3 10 35 40 80 -910 3 1 2500//-1
4 30T TE10480 3 15 30 50 80 910 3 1 i4000//—1
NOTES:
1. Maximum inband ripple over temperature range - £poles package selection
20°Cto70°C o ,
2. Parallel termination capacity is adjusted for 2 M2
optimum filter response Nominal parallel capacity, 4 | M2(x2),M5, 6, 7, 8 or 9

Cp: = 3 pf Impedance, Rp specified above.

3. A tandem set is a combination of matched 2 pole
filter units making up multipole filters (example: 4
pole response: (2) 2 pole units - matches).

4. These models are available in other packages not
shown below. Consult our sales office.

5. Most types available in 50 Q. Consult our sales

office.

How to order
PART NUMBER and PACKAGE TYPE:

Example:  TE10400M2 for standard or,
TE10400SM11 for subminiature

SALES OFFICES .. . i % WWEB SITE: http:/iwww.te
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STANDARD CRYSTAL FILTERS

Packages

—t—

== h
pkg A
pkg| L | W | H | P | D |equivalent max.
SM1 | 851 |4.45
M1 | 762 |254|7.87 (290 | 04 | HC-44/3
SM2 | 11.0 |7.39
M2 | 787 |318|8.76 {3.76 | 0.4 | HC-45/3
SM3 | 13.46 | 9.53
M3 | 11.0[470 (114 {488 | 04 | HC-49/3
M4 | 19.0 | 8.90 |19.0 {123 | 0.76 | HC-6/3
T i o~
i_ N : &
5£ -T;! H ‘ nil “I °
e I
qj_!;,_u’ U A =00 A
T Ny,
L
Pkg | max, | A
SM4 | 17.02 {3.94
SM5 | 254 [7.87
SM6 | 33.27 |11.81
pkg | L | W | A
M5 1150 | 120 ] 9.0
M6 [18.92 | 12.6 | 13.41
) 59
I , | 1
| ; ] R
| i ; i =
| BE ; =t Please consult our sales desk for
E I ‘ your custom filter requirements.
T Tl T
Important notices
L
PKg | max. | A - drawings not to scale
M7 | 226 549 - all specifications subject to change without notice.
M8 | 33.53|11.05
M9 | 44.45 |16.61
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SAW BANDPASS FILTERS
FB70-.12

SAW BANDPASS FILTERS

FB70-.12

FB70-.12 is a filter which fills a niche between
crystal and conventional SAW filters. It has linear
phase and offers noise bandwidth less than 150 KHz
with excellent rejection characteristics.

Features

 Center frequency: 70 MHz
« Linear phase

« Ultimate rejection: >80 dB * Bulk spurious rejection > 50 dB
Specification Package
Units Specification Typical
Center frequency MH:z 70, defined 70 = .02 WM
Bandwidth -3 dB MHz .12, minimum | .145 + .005 ~— SrrTrrTTTTTT S
Bandwidth -40 dB | MHz .48, maximum .40-.01, +.05 o - s
Phase in 3 dB BW DEG 6 P-P 3P-P © BA 1900
lnsertlon 'OSS dB 20 18-5 * 1 ] ®00000000000000000
Ultimate rejection dB 65 80 7% ' * ‘!n
Temp. coefficient .03 ppm/°C? | TV .1 I
Tuning infout . Series L
Source/load Z Q 50 |
Input/input return Pins 5/3
Output/output return| Pins 36/38
Typical frequency response Reproducibility
] Ref. Loss (dB) -
ey -10 .
oo ;\\, -30 ‘
s> DEGDIV / /_\/\j V\ _40 priasi: 5 DGOV
: W Wi 50 i ( it
W«/”f Vo e -60 g Y |
S v 70 H
?AgHz( | K/?Hz -80 ?AQH z V ’ 7M1Hz
Typical frequency response wide band Inpulse response 10 us / Div.
Ref. Loss (dB)
—— ; ‘ -10 R oy
VY
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SAW BANDPASS FILTERS
FB30.4-.174

TEKELEC
TEMEX

FB30.4-.174

FB30.4-.174 is centered at 30.4 MHz, has a -3 dB bandwidth of 174 KHz and offers > 65dB rejection
including bulk spurious.

Features

* Center frequency:  30.4 MHz * Linear phase

* Ultimate rejection: > 80 dB * Bulk spurious rejection > 65 dB
Specification Package

Units | Specification | Typical

Center frequency MHz  30.4, defined = 30.4 + .02 l-

Bandwidth -3 dB MHz  .174, minimum .199 + .005 muay
Bandwidth -40dB | MHz .7, maximum |.645-.01, +.05 ~ T ——
Phase in 3 dB BW DEG 3P-P 1P-P T Lo
Insertion loss dB 26.5 241, 4+ 2 © seso oy
Ultimate rejection dB 65 ‘ 80
Temp. coefficient .03 ppm/°C* ,L =
Tuning in/out - Internal | N Brveosssensaoncand) 1
Source/load Z Q 50 4
Input/input return Pins 1819 |
Output/output return| Pins 38/39 1
Typical frequency response Reproducibility
o . Ref. Loss (dB)
LOSS 10 DRIV //\ -10 LOSS 10 DBDW
/) | -20
| ".\ L -30
st orcoy | ] -40
N R R
ool ! -60
et AV A it -70
Typical frequency response wide band Inpulse response 20 us / Div.
oo o | Ref. Loss (dB)
i f 10 e 1
i -20 o
' -30 B
40
| 50
-60 i M
N Y 70 A? i
5 105 _80 ez uso A = ‘i :
MHz MH: oT 3T
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OTHER PRODUCTS

Other products

TEKELEC TEMEX manufactures RF signal processing components and subsystems based upon

surface acoustic wave (SAW) technology. Hereunder is an listing of catalog devices.

Center Bandwidth Center Bandwidth
Model Frequency Model Frequency
MHz MHz MHz MHz
FB10.7-5 10.7 5 FB160-5 160 5
FB29.75-6 29.75 ; 6 FB160-20 160 20
FB30-2 30 f 2 FB160-50 160 50
FB30.4-.174 30.4 j 174 FB161.85-3.7 161.85 3.7
FB35-4.9 35 l 4.9 FB165.55-3.7 165.55 3.7
\

FB36.375-7.5 36.375 3 7.5 FB169.25-3.7 169.25 3.7
FB38-1.65 38 1 1.65 FB172.95-3.7 172.95 3.7
FB40-.23 40 | .23 FB175-50 175 50
FB40-2 40 | 2 FB176.65-3.7  176.65 3.7
FB60-3 ,‘ 60 i 3 FB178.1-2 178.1 2

‘ ; |
FB60-12 60 12 FB178.1-6 | 178.1 6
FB70-.12 ’ 70 ‘ 12 FB178.1-12 ‘ 178.1 12
FB70-.215 70 \ .215 FB178.1-24 * 1 24
FB70-.7 70 ‘ 7 FB180-6.3 180 6.3
FB70-2 ‘ 70 2 FB180-12 180 | 13

w |
FB70-5 j 70 : 5 FB180-11/20 180 11
FB70-10 } 70 10 FB180.35-3.7 @ 180.35 3.7
FB70-12.6 | 70 | 12.6 FB184.05-3.7 ‘ 184.05 3.7
FB70-16 70 | 16 FB187.753.7 = 187.75 37
FB70-20.5 ‘ 70 % 20.5 FB199.5-6 L1995 6
FB70-24 | 70 ‘ 24 FB230-20 230 | 20
FB70-40 | 70 | 40 FB274.2-36 274.2 36
FB71-.3 7 | 3 FB282-8.8 282 | 8.8
FB75-2 1 75 2 FB300.2-16 300.2 ?5 16
FB75-6.25 \ 75 6.25 FB312.2-8 312.2 8

;
FB90.1-2 i 90.1 2 FB314-.8 314 .8
FB132.25-3.7 132.25 3.7 FB317.7-3 317.7 3
FB135.95-3.7 135.95 3.7 FB326.7-3 326.7 3
FB139.65-3.7 139.65 3.7 FB332.2-8 332.2 8
FB143.35-3.7 143.35 3.7 FB340-7.5 340 7.5
FB147.05-3.7 147.05 3.7 FB344.2-16 344.2 16
FB150-3 150 3 FB350-.5 350 5
FB150.75-3.7 150.75 3.7 FB370.2-36 370.2 36
FB154.45-3.7 154.45 3.7 FB400-1 400 1
FB158.15-3.7 158.15 3.7 FB420-.5 420 5
FB160-.68 160 .68 FB575-1 575 1
FB160-1.3 160 1.3 FB700-36 700 36
FB160-2 160 2 FB708-18 708 18

SALES OFFICES . 1 17 WWEBSITE: http//www.1
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AIR CAVITY FILTERS
900 MHz frequency ; E-GSM band

AIR CAVITY FILTERS

900 MHz frequency ; E GSM band ; CFL-900-35-xx series

Features Mechanical specifications

« This band pass filter has been specially

developed for the GSM band: 900 MHz :.:-ngﬂl mm 1;(7)
frequency range. ',‘m' mm
Height mm 27
 This filter is designed for the new extended Mass g 500
bandwidth of 356 MHz.
+ The filters are delivered factory adjusted on
that frequencies. CH1 S;;  log MAG 10 dB/_REF O dB 2 -20.208 d8
CH2 Sp; log MAG 10 dB/& REF D dB 2 —-1. 4896 dB
//E 91S. )00 040 MHz
» The standard connectors used are SMA !

model on cables or directly on filter, other =" /
connectors are available.This filter is a 7 air
cavity with tunable lines.
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Electrical characteristics
Center frequency MHz 897.5
Bandwidth MHz 35
Insertion loss dB 14
Return losses MHz 16
Attenuation f < 860 MHz dB 53
Attenuation 925 < f < 1.2 GHz| dB 53
Attenuation 1.2 <f <3 GHz dB 40
Operating temperature °C -10° to +55°
Storage temperature °C -20° to +70° For special electrical or mechanical
Max. power© w 50 specifications, please contact
Standard connector SMA your local sales office.

: 4-25
AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 13204160 UK: +44 (0) 1256 883340



AIR CAVITY FILTERS

Tunable filter ; 450-470 MHz frequency ; Passband

450-470 MHz frequency ; Passband ; CFLA-450-04-xx series

Features

This filter can be tuned from 450 to 470 MHz,
with a bandwidth of 0.8 MHz.

The filters are delivered factory adjusted on
frequencies specified on order, but can be

Mechanical specifications

« Private, public, trunked networks
(PM.R.,,3RP)

» Mobiles (Austria, Portugal)

» Base stations (for two ways radio)

» Repeaters for cellular networks

tuned by customer on a network analyser.

- The standard connectors used are N model
directly on filter, other connectors are
available.This filter is a 4 air cavity filter with CH1 S33/M log MAG 10 dB/ REF O dB 4 -. 4033 dB
. CH2 Sz3;/M log MAG 10 dB/ REF O dB 4, -66. 868 dB
tunable lines. - xR +75. 150 odo wna
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CENTER 466. 100 000 MHz SPAN 22. 000 000 MHz

Electrical characteristics Electrical specifications

Center Frequency (fo) MHz 450-470 + Frequency tunable

Bandwidth MHz +04 .

Insertion losses dB <1.0 * Bandwidth tunable

Return losses MHz 16 « Low losses

Attenuation f=fo + 9MHz dB > 50

Attenuation f=fo + 11 MHz dB > 50 « High attenuation

Attenuation fo -11 > f > fo +11 dB >30

Operating temperature °C - 10°to + 65°

Storage temperature °C - 20°to + 70°

gt::.d:’:r:;nnemr ’ w 1;0 Filters can be delivered pretuned by
: TEKELEC TEMEX or can be easily

Mechanical specifications tuned by the customer.

Length mm 153 For special electrical or mechanical
Width mm 100 specifications, please contact
Height mm 103 your local sales office.
Mass g 1200
SALES OFFICES v o1 NER SITE: http/iwvww.
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AIR CAVITY FILTERS
Tunable filter ; 470-606 MHz frequency; TV band

470-606 MHz frequency ; TV band ; CFLA-470-04-xx series

Features Applications
» This filter can be tuned on part of the TV * Private, public, trunked networks
range from 470 to 606 MHz, with a bandwidth (PM.R.,,3RP)
of 6 or 8 MHz. * Mobiles (Austria, Portugal)
+ Base stations (for two ways radio)
» Special adjustement of attenuation can be * Repeaters for cellular networks

made upon request.

» The filters are delivered factory adjusted on

frequencies specified on order, but can be 4‘
tuned by customer on a network analyser. CH1 S;;/M log MAG 10 9B/ REF O dB 4 -.0848 dB
CH2 Sz3;/M log MAG 10 dB/ REF O dB 4; —-27. 408 dB
482. 00 OCO MHz|
+ The standard connectors used are SMA v
model on cables or directly on filter, other N
connectors are available.This filter is a 4 air 4{
cavity filter with tunable lines. -
i
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START 461.000 000 MHz STOP 48S. 000 000 MHz
Electrical characteristics Electrical specifications
Center Frequency (fo) MHz 470-603 * Frequency tunable
Bandwidth MHz 6to8 .
insertion losses dB <16 « Bandwidth tunable
Return losses MHz 20 + Low losses
Attenuation f=fo + IMHz dB >20
Attenuation f=fo + 12 MHz dB >30 » High attenuation
Attenuation f=fo + 70 MHz dB > 60
Operating temperature °C - 10°to + 65°
Storage temperature °C - 20°to + 70°
::‘ mm' - w S:Ao A Filters can be delivered pretuned by
ndard connector TEKELEC TEMEX or can be easily

e L. tuned by the customer.
Mechanical specifications y cu er.

Length mm 104 For special electrical or mechanical
Width mm 135 specifications, please contact
Height mm 27 your local sales office.

Mass g 400
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AIR CAVITY FILTERS
Tunable filter ; 606-860 MHz frequency ; TV band

606-860 MHz frequency ; TV band ; CFLA-606-04-xx series

Features Applications
« This filter can be tuned on part of the TV  Private, public, trunked networks
range from 606 to 860 MHz, with a bandwidth (PM.R.,,3RP)
of 6 or 8 MHz. * Mobiles (Austria, Portugal)
» Base stations (for two ways radio)
» Special adjustement of attenuation can be » Repeaters for cellular networks

made upon request.

The filters are delivered factory adjusted on

frequencies specified on order, but can be  tH! Si1/M 1eg Mac 10 d8/ REF O a8 4 -.3338 o8
CH2 Sz3;/M log MAG 10 dB/ REF O dB 4; —26. 104 dB
tuned by customer on a network analyser. % 517 oo odo
2 3
+ The standard connectors used are SMA \
model on cables or directly on filter, other 4;/ V\

connectors are available.This filter is a 4 air
cavity filter with tunable lines.
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START 5893. 000 000 MHz STOP 617.000 000 MHz
Electrical characteristics Electrical specifications
Center Frequency (fo) MHz 606-860 + Frequency tunable
Bandwidth MHz 6to8 .
Insertion losses dB <16 * Bandwidth tunable
Ret“m '03533 MHz 20 « Low losses
Attenuation f=fo + 9MHz dB >20
Attenuation f=fo + 12 MHz dB > 30 - High attenuation
Attenuation fo = + 70 MHz dB > 60
Operating temperature °C - 10°to + 65°
Storage temperature °C - 20°to + 70°
g};ﬁ:dwr w S:/? A Filters can be delivered pretuned by
RiRrd conngctar TEKELEC TEMEX or can be easily
Mechanical specifications tuned by the customer.
Length mm 104 For special electrical or mechanical
Width mm 100 specifications, please contact
Height mm 27 your local sales office.
Mass g 400
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FILTERS

Specific request

FILTERS
SPECIFIC REQUEST

FREQUENCY RANGE: from 138 to 2000 MHz
POWER: up to 400 Watt

How to define a filter ?

General electrical specifications

Attenuation dB 0 dB (ref.)
1 Center frequency
2 Insertion loss 5 2
3 Attenuation
4 Return loss
5 Bandwidth
6 Ripple -
i /3
!
\\/y\ \/’\_/
1
Frequency
How to order
CFH 900 } 35 07 zZz
! S I
Cavity Center Bandwidth Number of Mechanical
Helicoidal Frequency cavities specification
Filter in MHz
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BANDPASS CERAMIC COAXIAL FILTERS

General electrical specifications

{TEKELECl
TEMEX

BANDPASS CERAMIC COAXIAL FILTERS

General electrical specifications

Center frequency Attenuation dB 0 dB (ref.)
Insertion loss

Attenuation
Return loss
Bandwidth

Ripple

5 2

OO WN =

Absolute maximum ratings
Operating temperature: -10° to +55° C

o

o With bandwidth < 3 %
1

Ceramic cavity filter

Max. power handling capability: 2W-CW Frequency

1 i | 215dB @ 280 MHz
CROBTE-301wesx | R e BMH: @108 <30(1K2 >14  ssBomME 40 x42x125
~ CFOBT3-420-xxxx i 420 . 0.700 ] <20 >14 >30B@Fo+30MH:  19x7x24
| ] | . 286dB @865 MH: |
CFOBT6-905-xxxx 905 L %5 MHzﬁ@ 1dB | <6.0(1) i >10 >30dB@ 1005 MH: 47x 3)5%54
" CFOBT3-897xx . 8975 ‘ £125 . <15 >15 >0dB@9375MHz | 19x7x17 |
CFOBT3-947-xxxx_ 975 £125 L <15 >15  >20dB@/5MHz | 19x7x17
~ CFOBT3-1030-xxx 1030 ! £125 <15 >15 " >20dB @ Fo + 40 MHz 17x7x14
) . o ) >15dB ~ 220B@Fo+40MHz
CF12T4-1030-xxxx 1030 or 1090 B 112MHZ@3dB , <1.0(1) @ +15 MHz > 40 dB @ Fo + 60 MHz 49x135x12
: ; ' >30dB@ 1350 MHz
» CFO€5J31472X}XX ) 714127 ] 7 + 10 MHz <12 | 213 >22 4B @ 1529 MHz 19x7x12
! | 230dB@1350MHz
CF]Z,Y?j,Ll_?Z-XXXX , 1472 + 10 MHz <07 | 213 >22dB@1529MHz 375 x 135x 14
CF12V4-1550-xxxx 1550 =3 7 <20 ‘ >15 >35dB @ Fo + 26 MHz 494x135x 14
CFI2Va-164300x . 1643 +3 Co<20 1 218 >35dB@Fo+26MHz  494x135x 14
 CFOBT3-1747-xxxx 17475 5 | <16 L 216 > 20 dB @ Fo + 40 MHz 19x7x13
~ CFOBT3-1842-xxxx 1842.5 5 : <16 >16 >20dB @ Fo + 40 MHz 19x7x13
(CFOBT3-188000x 1880 +5 <18 216 20 dB @ Fo 40 MHz 19x7x13
CFOBT3-1960-xxxx 1960 5 3 <16 >16 >20dB @ Fo + 40 MHz 19x7x13
e With bandwidth > 3 %
Center . Insertion Return . Dimensions
Model frequency Ba::;\;'v;?‘th Loss Loss : Aﬂe{:;:)ﬂo" 1 (3)
(MHz) (dB) (dB) (mm)
CFOBT7-1500-xxxx 1500 +50 <3 >14 >40 dB @ Fo + 125 MHz 52x12x7
CF04V10-3500-xxxx 3500 +250 <4 >135 >40 dB @ Fo + 385 MHz 60x9x5
Notes:

(1) Insertion loss @ Fo
(2) Ripple <+ 0.1 dB
(3) Max. dimension without tab or ground tab.
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BANDPASS CERAMIC COAXIAL FILTERS

Outline drawings

Test jig

Ceramic and drop-in filters are measured in custom designed test jigs, in order to simulate operating
environmental conditions. Special customer application and environmental details must be specified
when ordering, to avoid correlation problems between TEKELEC TEMEX's tests and customer
results. TEKELEC TEMEX's test jig is recommanded to verify product performances.

Outline drawings
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Ceramic Cavity Filter: CFO6T3-1472-xxx Ceramic Cavity Filter: CF12V3-1472-xxx
Filters are also available with integration tabs for SMD application
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SMD ceramic cavity filters CFO6T3-1030 Ceramic cavity filters CFO6T2-1200-xxx
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BANDPASS CERAMIC COAXIAL FILTERS

How to order

How to order

CF 06 T 6 900 Y444
Y v y Y { i
Ceramic Resonator Dielectric Number Center Specification
Filter square size constant: of frequency
inmm resonators in MHz
Vfore=21

04 Tfore=37

06 Sfore=82 3

08 4

12
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LOW COST CERAMIC FILTERS
Multilayer Thick Film - DC Block Devices - High pass filters

LOW COST MULTILAYER THICK FILM
CERAMIC FILTERS

DC block devices - High pass filters

These integrated filters are manufactured using thick film technology on ceramic substrates. Different
dielectric constant values are available according to specifications or particular applications. These
devices are designed for consumer, industrial or military applications.

Low profile packaging is designed to minimize clearance and save space on circuit boards.

Typical applications

» Wide band DC block:
This filter can be integrated upon request with a wide band Tee for bias polarisation of active devices
(amplifiers, oscillators, etc.)

* High pass filter:

The high pass filter is made with short circuit stub technology, allowing filtering with high rejection.
It is combined with the DC blocking function.

Filtre passe-hant' 100 um
B Diélectri

R S

Zone couplée /

Mires de test intermédiaires 50 Ohms
i ﬂ ﬂ ﬂ H ﬂ U U Filtre passe-hautl

DC BLOCK 18 GHz

81

§ TT ' /1 E 4

\ N

N, /

AN / -
s {8
@

° o
= T B

0.0 Hz Freq 20.0 GHzC 0.0 Hz Freq. 20.0 GHz8

Above figures are representative of our capabilities.
Please contact us for specific applications.
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SOFTBOARD TRIPLATE FILTERS

SOFTBOARD TRIPLATE FILTERS

Operating frequency range: 1 to 20 GHz

Main advantages of these filters are:

* low mass
* space saving packages
« cost reduction

A complete range of filters is under development. Insertion losses are function of the materials
chosen.

i

Various technological processes are under evaluation and characterization, for consumer, industrial
and military applications.

Fully qualified materials are used for these technologies, such as Teflon®, glass reinforced Teflon®,
ceramic loaded Teflon®, ceramic loaded polycarbonate, cyanate ester, etc.

Example of realization:

Integration / Dimensions Typical curves

n
©
m

o

B e aara— .
— b CHA: §1{ F¥O REFL . CH3: S24 FWD TRANS
o 0§ ¥ L0B MAGNITUDE CH 3 - 521
®REF= 0.000 08 PREF= 0,000 08 REFERENCE RLANE
5.000 (B/DIV 0.000 dB/DIY o 0.0000 mm
408 ~ /('E\ PMARKER 3
o 2 ]\ 1,413000 B4z
37 =n0z °! ‘( -3.727 8

MARKER TD MIN

! 4 1.330000 GHz
\ : J \ -44,559 o

\ HARKER TU MAX

2 1.376000 BHz
\ -4.976 o

4045

. TR L e
i

LE A ! I It

i 1

L . MARKER READOUT
+,200000 ez +,600000 FUNBTIONS

=]
/
/
/
f

Above figures are representative of our capabilities.
Please contact us for specific applications.
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DUPLEXERS

Selection Guide

Selection guide

PAGE

SPECIFIC REQUEST 436 <l

1800 MHz FREQUENCY DCS 1800/PCN BAND
CDL-1710-95-14-XX 437

900 MMHz FREQUENCY E GSM BAND
CDL-880-45-14-XX 4-38

156 MHz FREQUENCY MARINE BAND
CDV-156-05-08-XX 4-39

40 MHz FREQUENCY CDH-036-05-08-XX 4-40

TUNABLE DUPLEXERS

- 66- 88 MHz frequency CDHA-66-ZZ-NNN 4-41
- 138-175 MHz frequency CDHA-140-ZZ-NNN 4-42
- 138-175 MHz frequency CDH4A-140-ZZ-NNN 4-43
- 175-220 MH:z frequency CDHA-175-ZZ-NNN 4-44
- 406-470 MHz frequency CDHA-406-ZZ-NNN 4-45
- 406-470 MHz frequency CDH4A-406-ZZ-NNN 4-46
MECHANICAL ADAPTATIONS 4-47
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DUPLEXERS

Specific request

SPECIFIC REQUEST

FREQUENCY RANGE: from 35 to 1800 MHz
POWER: up to 400 Watt

How to define a duplexer ?

General electrical specifications

l 1 l Filter “low” Attenuation (dB) 0 dB (ref.)
2 | Bandwidth “low” 2 5
3 | Frequency separation <
| 4 | Return loss / \ 7/ N
k 5 | Insertion loss , A
6 | Attenuation \\ 4 ] 6
7 | Filter “high” \ )
N 3/\ /\‘/
AV /
3
How to order: 1 7  Frequency
o - ’ i I - - o o e T .
CDHA 406 G B | 001
Tunable Frequency Mechanical Connector Electrical
helicoidal range in specification specification || specification
cavity MHz for mounting
duplexer plate A for SMB 001 to 999
066 Ex: B for BNC
Cavity 140 A: without plate E for SMA
Duplexer 175 B: with BNC
Helicoidal 340 connector
Adjustable 406 on plate...
N e
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DUPLEXER 1800 MHz FREQUENCY
DCS 1800/PCN band - 14 cavities

1800 MIHz FREQUENCY
DCS 1800 / PCN BAND
CDL-1710-95-14-XX SERIES

Features Mechanical specifications

+ This duplexer has been specially developed

for the 1800 MHz cellular network. Length mm 177
Width mm 50

« The frequency separation is 95 MHz for an Height mm 54
extended bandwidth of 756 MHz. Mass g 700

+ On this duplexer the transmitter can be
connected on High or Low.

CH1 S3;, log MAG 10 dB/ REF 0O dB 2 -23.106 dB
CH2 Sz log MAG 10 d8/2 REF O d8 2, -1. 4598 dB
. . wa 1| 785. §0
« The duplexers are delivered factory adjusted /le 4\ 3 9\
on that frequencies. 2 \
« The standard connectors used are SMA /
LN

model, other connectors are avalaible upon
request. This duplexer is a 14 cavity duplexer,
made with two band pass filters.

A ey
LY

et
D

Sl ||

N
MVARATAVAZ81 A Va1
18 7 " ¥ / V¢
' 1
Electrical characteristics S-TART 1 670.000 000 MHz STOP 1 920.000 000 MHz
LOW Freq. MHz 1710 - 1785
HIGH Freq. MHz 1805 - 1880
Bandwidth MHz 75
Attenuation dB 60
Frequency separation MHz 95
Insertion losses dB 16
Return losses dB 18 For special electrical or mechanical
Max. power w 50 specifications, please contact
Operating temperature °C - 10° to + 55° your local sales office.
Storage temperature °C - 20° to +70°
Standard connector SMA

Attenuation on harmonic 3: 50 dB

437
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DUPLEXER 900 MHz FREQUENCY
E-GSM band - 14 cavities

900 MHz FREQUENCY
E GSM BAND
CDL-880-45-14-XX SERIES

Features Mechanical specifications

* This duplexer has been specially developed

for the GSM band: 900 MHz frequency range. Length mm 177
Width mm 90

+ The frequency separation is 45 MHz for an Height mm 56
extended bandwidth of 35 MHz. Mass g 1000

* On this duplexer the transmitter can be
connected on High or Low.

* The duplexers are delivered factory adjusted ~ ch2 Sia/m log Wae 1o card mer o oo 2 Tir 260 aB
on that frequencies. A [ S1S- poage M=
* The standard connectors used are SMA \
model, other connectors are avalaible upon
request. This duplexer is a 14 cavity duplexer, \
made with two band pass filters. / X
NG o1
~ A/ s [ '
M NN ~
\Y u V \ v T
EI t . I h t . t' START 860. 000 D00 MHz STOP 980.000 000 MHz
ectrical characteristics
LOW Freq. MHz 880 - 915
HIGH Freq. MHz 925 - 960
Bandwidth MHz 35
Attenuation dB 56
Frequency separation MHz 45
Insertion losses , dB 1.5
Return losses dB 16 min. For special electrical or mechanical
:"“- power V\é 30 specifications, please contact
perating temperature ° -10° to + 55° your local sales office.
Storage temperature °C - 20° to + 70°
Standard connector SMA

Attenuation on harmonic 3: 45 dB
Attenuation on harmonic 5: 50 dB.
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DUPLEXER 156 MHz FREQUENCY

Marine band - 8 cavities

MARINE BAND

CDV-156-05-08-XX SERIES

Features ' Mechanical specifications

» This duplexer has been specially developed

for the marine band: 156 MHz frequency Length mm 131
range. Width mm 63
Height mm 30

+ The frequency separation is 4.6 MHz for an Mass g 170

extended bandwidth of 2.4 MHz.

+ On this duplexer the transmitter can be

made with two band reject filters. \

CH1 S;;/M log MAG 10 dB/ REF O dB 2 -16.513 o8
connected on High or Low. CH2 S3;/M log MAG 108dB/ REF O dB 2 -1.76883 dB
) —4 F——F7%8. §35 od0 Wiz
» The duplexers are delivered factory adjusted |
on that frequencies. T / \
« The standard connectors used are SMB / \ ‘
model. This duplexer is a 8 cavity duplexer, N / \ '
/\V<‘—§f 1

/
‘\@7Y 3 N/<

|

START 1S55. 000 000 MHz STOP 164, D00 000 MH=z
Electrical characteristics
LOW Freq. MHz 156
HIGH Freq. MHz 160.6
- Bandwidth MHz 24
Attenuation dB 60
Frequency separation MHz 46
Ingertion losses dB 19
Return losses - dB 14 min. For.special electrical or mechanical
Max.power w 30 specifications, please contact
Operating tsmperature °C - 10° to + 55° your local sales office.
Storage temperature °C -20° to +70°
Standard connector SMB

439
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DUPLEXER 40 MHz FREQUENCY

8 cavities

40 MHz FREQUENCY
CDH-036-05-08-XX SERIES

Features Mechanical specifications

» This duplexer has been specially developed

for the 40 MHz frequency range. Length mm 200
Width mm 131

+ The frequency separation is 4.4 MHz for a Height mm 103
bandwidth of 1.15 MHz. Mass g 3600

* On this duplexer the transmitter can be
connected on High or Low.

+ If the frequencies are stated when ordering,

the duplexers are delivered factory adjusted. SHL S11/M log A g 19 ros 2 -32. 893 a8

va A 36. |50 000 MHZ]

» The standard connectors used are SMB i \/ S B
model. This duplexer is a 8 cavity duplexer, /
made with two band reject filters. ]

/

\

\N \
\\ / \\ - |
™~ N\
\( B /\7
i

=<
mhg

Electrical characteristics START 34. 000 000 MHz STOP 41. 550 000 MH=z
LOW Freg. MHz 35.0
HIGH Freq. MHz 39.4
Bandwidth MHz 1.15
Attenuation dB 75
Frequency separation MHz 44
Insertion losses dB 09
Return losses dB 14 min. For special electrical or mechanical
ra"n power w 50 specifications, please contact
perating temperature °C -20° to +60° our local sales office.
Storage temperature °C -20° to +70° ¢
Standard connector SMB

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 2813 9826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900
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DUPLEXER 66-88 MHz FREQUENCY

Tunable duplexer - 6 cavities

66-88 MHz FREQUENCY
CDHA-66-ZZ-NNN SERIES

Features Applications
» This duplexer can be tuned on the range of * Private, public, trunked networks

66 - 88 MHz. (PM.R.,3RP)

« Mobiles (Austria, Portugal)

» The frequency separation is from 4 to 8 MHz - Base stations (for two ways radio)

for a bandwidth from 0 to 1 MHz. » Repeaters for cellular networks
« On this duplexer the transmitter can be cHi s;,/M 109 MAG 10 da/ REF O o8 1 -20.791 o8B

A cH2 Spy1/M xéﬁ MAG 10 dB/ REF O dB 1, -.8237 dB
connected on High or Low. ] 6. 560 0G0 MHz|

-\/

+ If the frequencies are stated when ordering,

the duplexers are delivered factory adjusted. // \
/ K
+ The standard connectors used are BNC
model. The standard duplexer is a 6 cavity / \
duplexer. \ / /] T \ 2 I
/
! \\Q/// vV X\
/ N
\WI \}'V J
START 77.000 000 MH=z STOP 84. 000 000 MH=z
Electrical characteristics Electrical specifications
Frequency range MHz 66-88 - Frequency tunable
Bandwidth MHz 0-1 max. Buol bi
Attesuation dB 85 uplex space tunable
Frequency sepamtion MHz 4 min. 8 max. . Bandwidth tunable
Insertion losses dB 1
Return losses dB 14 min. * Low losses
Max. power w 50 . .
Operating temperature °C -10° to + 55° * High attenuation
Storage temperature °C - 20° to + 70°
Standard connector BNC Duplexers can be delivered pretuned
Specify operating frequencies when ordering. by TEKELEC TEMEX or can be easily

" tuned by the customer.

Mechanical specifications

Length mm 154 For special electrical or mechanical
Width mm 88 g s

B specifications, please contact
Height mm 21 your local sales office.
Mass g 370

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 149884900
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138-175 MHz FREQUENCY

Tunable duplexer - 6 cavities

138-175 MHz FREQUENCY
6 CAVITIES
CDHA-140-ZZ-NNN SERIES

Features Mechanical specifications
» This duplexer can be tuned on the range of » Private, public, trunked networks
138 - 175 MHz. (PM.R.,,3RP)
* Mobiles (Austria, Portugal)
+ The frequency separation is from 4.5 to « Base stations (for two ways radio)
10 MHz for a bandwidth from 0 to 1.5 MHz. » Repeaters for cellular networks

On this duplexer the transmitter can be

. CH1 S31/M log MAG 10 dB/ REF O dB 2 -25.04 dB
connected on ngh or Low. CH2 S331/M log MAG 10 dB/ REF O dB 2 -8 0341 dB
=3 \y/-——“ T60. 600 040 MHz[
 If the frequencies are stated when ordering,
the duplexers are delivered factory adjusted. T
+ The standard connectors used are SMB \

model. Other connectors (BNC, N, SMA are 1
available upon request. The standard r

|
duplexer is a 6 cavity duplexer. A 4 cavity X N \ e /
duplexer is also available (see page 4-13). a\ / .
S~ \ ﬁ

Wi N
W ) y i

-4
™~

START 155. 000 000 MH=z STOP 161. 600 000 MH=z
Electrical characteristics Electrical specifications
Frequency range MHz 138-175 * Frequency tunable
Bandwidth MHz 0-15 max. . Dupl tunabl
Attenuation dB 90 uplex space tunable
Frequency separation MHz 4.5 min. 10 max. « Bandwidth tunable
Insertion losses dB 1.2
Return losses dB 14 min. * Low losses
Max. power w 50 ) )
Operating temperature °C -10° to + 55° * High attenuation
Storage temporature °C -20° to + 70°
Standard connector 1 SMB Duplexers can be delivered pretuned
by TEKELEC TEMEX or can be easily
Mechanical specifications tuned by the customer.
Length mm 154 For special electrical or mechanical
Width mm 78 specifications, please contact
Height mm 27 your local sales office.
Mass g 370
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138-175 MHz FREQUENCY

Tunable duplexer - 4 cavities

4 CAVITIES
CDH4A-140-ZZ-NNN SERIES

Features Mechanical specifications
» This duplexer is specially designed for » Private, public, trunked networks
applications where low insertion losses are (PM.R.,, 3R P)
preferred to high attenuation. « Mobiles (Austria, Portugal)
- Base stations (for two ways radio)
« This duplexer can be tuned on the range of + Repeaters for cellular networks
138 - 175 MHz.
« The frequency separation is from 4.5 to ¢ SiaoM 1o pac 1o d8/ REF O o8 i -23.877 oA m‘
10 MHz for a bandwidth from 0 to 1.5 MHz. = \//— 00 040 Mhz
« On this duplexer the transmitter can be /
connected on High or Low. N
- If the frequencies are stated when ordering, a
the duplexers are delivered factory adjusted. / \ /
/ Q
« The standard connectors used are SMB \ / \/
model. Other connectors (BNC, N, SMA are ' , &
available upon request.This duplexer is a 4 J/
cavity duplexer.
START 158. 000 000 MHz STOP 165. 800 D00 MH=z
Electrical characteristics Electrical specifications
Frequency range MHz 138-175 » Frequency tunable
Sendwidth MHz 0-15 max. » Duplex space tunable
Attenuation dB 70 P P
Frequency separation MHz 4.5 min. 10 max. « Bandwidth tunable
Insertion losses dB 09
Return losses dB 14 min. * Low losses
Max. power W 30 Hiah .
Operating temperature °C -10° to + 55° » High attenuation
Storage temperature °C -20° to +70°
Standard connector SMB Duplexers can be delivered pretuned
Specify operating frequencies when ordering. by TEKELEC TEMEX or can be easily

Mechanical specifications tuned by the customer.

Length mm 104 For special electrical or mechanical
Width mm 78 specifications, please contact
Height mm 27 your local sales office.

Mass g 300
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175-220 MHz FREQUENCY

Tunable duplexer - 6 cavities

175-220 MHz FREQUENCY
CDHA-175-ZZ-NNN SERIES

Features Mechanical specifications
+ This duplexer can be tuned on the range of » Private, public, trunked networks
175 - 220 MHz. (PM.R.,3RP)
* Mobiles (Austria, Portugal)
» The frequency separation is from 5 to 10 MHz + Base stations (for two ways radio)
for a bandwidth from 0 to 3.2 MHz. * Repeaters for cellular networks
« On this duplexer the transmitter can be CH1 S;,/M lag MAG 10 @8/ REF O dB
. CHZ2 S31/M log MAG 10 dB/ REF O o8 &
connected on High or Low. =
+ If the frequencies are stated when ordering, / \\
the duplexers are delivered factory adjusted. / N\

* The standard connectors used are SMB

model. Other connectors (BNC, N, SMA are : T / .
available upon request). The standard UL \ \ 74
duplexer is a 6 cavity duplexer. A 4 cavity / //\\//\ .

duplexer is also available. \4_'// \ S(_?_.
] )
| W

START 216.700 000 MHz STOP 223.300 D00 MHz
Electrical characteristics Electrical specifications
Frequency range MHz 175-220 * Frequency tunable
Bandwidth MHz 0-15 max. . Dupl bl
Attenuation dB % uplex space tunable
Frequency separation MHz 5min. 10 max. « Bandwidth tunable
Insertion losses dB 1.0
Return losses dB 14 min. * Low losses
Max. power w 50 . .
Operating temperature °C -10° to + 55° * High attenuation
Storage temperature °C -20° to+70°
Standard connector , SMB Duplexers can be delivered pretuned

by TEKELEC TEMEX or can be easily

Specify operating frequencies when ordering. " d by the custom
uned by the customer.

Mechanical specifications

Length mm 154 For special electrical or mechanical
Width mm 78 specifications, please contact
Height mm 27 your local sales office.

Mass g 370

Cemsil s T WERSITE: httpi/ivww.tekelss-temen
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406-470 MHz FREQUENCY

Tunable duplexer - 6 cavities

406-470 MHz FREQUENCY
CDHA-406-ZZ-NNN SERIES

Features Mechanical specifications
« This duplexer can be tuned on the range of » Private, public, trunked networks
406 - 470 MHz. (PM.R.,,3RP)
+ Mobiles (Austria, Portugal)
» The frequency separation is from 5 to 10 MHz + Base stations (for two ways radio)
for a bandwidth from 0 to 3.2 MHz. » Repeaters for cellular networks
+ On this duplexer the transmitter can be
connected on High or Low. ‘<
CH1 S;;/M log MAG 10 98/ REF O dB 1 -23. 944 dB
CHZ2 Sz1/th log MAG 10 d8/ REF O dB L -.68838 dB
« If the frequencies are stated when ordering, - T /{ -1 e
the duplexers are delivered factory adjusted. ><
+ The standard connectors used are SMB /
model. Other connectors (BNC, N, SMA are
available upon request. The standard // \\
duplexer is a 6 cavity duplexer. A 4 cavity / P S 4
duplexer is also available ( see page 4-16). // \\ \
=7 NN
LA
I
START 448. 600 000 MHz STOP 460. 800 003 MH=z
Electrical characteristics Electrical specifications
Frequency range MHz 406-470 + Frequency tunable
- Bandwidth MHz 0-3.2 max. . Duplex space tunable
Attenuation dB 90
Frequency separation |  MHz 5min. 20 max. « Bandwidth tunable
Insertion losses dB 0.9
Return losses dB 14 min. * Low losses
Max. power w 50 . .
Operating temperature °C -10° to + 55° * High attenuation
Storage temperature °C -20° to +70°
Standard connector SMB Duplexers can be delivered pretuned

" by TEKELEC TEMEX or can be easily

Specify operating frequencies when ordering. tuned by the custome
r.

Mechanical specifications

Length mm 154 For special electrical or mechanical
Width mm 18 specifications, please contact
Height mm 27 your local sales office.

Mass g 370
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406-470 MHz FREQUENCY

Tunable duplexer - 4 cavities

TEKELEC
TEMEX

406-470 MHz FREQUENCY
4 CAVITIES
CDH4A-406-ZZ-NNN SERIES

Features Mechanical specifications
+ This duplexer is specially designed for + Private, public, trunked networks
applications where low insertion losses are (PM.R.,3RP)
preferred to high attenuation. * Mobiles (Austria, Portugal)
» Base stations (for two ways radio)
» This duplexer can be tuned on the range of » Repeaters for cellular networks
406 - 470 MHz.
« The frequency separation is from 5t0 20 MHz ~ crz Shirt 1og was 16 onr ner o oo £ 25080 a8
. F N o MNZ“l
for a bandwidth from 0 to 3.2 MHz. T~ ]
<
* On this duplexer the transmitter can be /
connected on High or Low. //
* If the frequencies are stated when ordering, / ]
the duplexers are delivered factory adjusted. i
7 P A\
+ The standard connectors used are SMB \JL \ [
model. Other connectors (BNC, N, SMA are
. . . N &
available upon request. This duplexer is a 4 3
cavity duplexers.
START 429. 000 DOO MH=z STOP 441.000 000 MHz
Electrical characteristics Electrical specifications
Frequency range MHz 406-470 + Frequency tunable
Bandwidth MHz 0-3.2 max. . Dublex space tunable
Attenuation dB 70 uplex sp
Ffequency Selml‘ation MHZ 5 min. 20 max. . Bandwidth tunable
Insertion losses dB 0.8
Return losses dB 14 min. * Low losses
Max. power W 50 ioh .
Operating temperature °C -10° to + 55° * High attenuation
Storage temperature °C -20° to +70°
Standard connector SMB Duplexers can be delivered pretuned
Specify operating frequencies when ordering. by TEKELEC TEMEX or can be easily

Mechanical specifications tuned by the customer.

Length mm 104 For special electrical or mechanical
Width mm 78 specifications, please contact
Height mm 27 your local sales office.

Mass
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TUNABLE DUPLEXERS

Mechanical adaptations

MECHANICAL ADAPTATIONS FOR TUNABLE DUPLEXERS

CDHA-406-AA-xxx CDHA-406-AB1-xxx
154.0
3 102.0£0.2
l =
B
i ; 5
T 12 1jala]y
s £ 32 B
1]
= 57.20 L 77.00
CDHA-140-ED-xxx CDHA-140-CC-xxx
1160 1949 N
"ol— - 1o 4x03.5‘v
: e
e [
| g
23 | @
0 i >
<
=
%)
SMB BNC SMB
CDHA-406-AH-xxx
1 I 10.0 4430 100 ~ |
r 2 Holes ¢4 é

1793
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TUNABLE DUPLEXERS

Mechanical adaptations

CDHA-406-BB-xxx CDHA-406-AJ-xxx
— 154.0
102.0£0.2
1540 .
= 144.00
‘—q l—. 5.00 4 Holes $4.5 g i
3 | | 11510100
i | ' !
J_, N2/ ' %0~
n___ 5 g 58.8 772
BNC BNC BNC

CDHA-406-AE-xxx CDHA-406-AB-xxx
154.0
102.0£0.2
e -
1111100
9.0 —
L, 58.8 772 ~i
f— 3 STRAI’G'IT SMA PNEL-—'
CDHA-066-AB-xxx CDHA-140-SL-xxx
15.50 —~
170.00
i o —— . » J
I CIERS 1E 1
3 1 §
e !
™ d
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CERAMIC COAXIAL RESONATORS

Selection guide

L~ CERAMIC COAXIAL RESONATORS

Selection guide

SPECIFIC REQUEST 4-50

HOW TO ORDER 4-50

GENERAL CHARACTERISTICS o1
Main features

Frequency: 250 MHz to 5 GHz
Size: 4 to 12mm
Dielectric constant: €82, €37, €21

QUARTER WAVELENGTH

OR HALF WAVELENGTH

WITH OR WITHOUT CONNECTION
VEB SITE: http/ivnww.tokeles-t
4-49
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CERAMIC COAXIAL RESONATORS

Specific request

CERAMIC COAXIAL RESONATORS
SPECIFIC REQUEST

Electrical characteristics:

Mechanical characteristics:

"""""""""" & s
) —

(Face (1) Face (2)

Resonator size:

Length : L I T T T mm max.
Square : S A mm max.

Tab size:

11 e T R T T mm
12 T e et e e e e, mm
e S, mm

How to order

CR s 06 T Q@ 1500 F s 1 E

T e

Coaxial Shape Size  Material  Application Resonant Frequency Metallization Connection Tape
Resonator S:Square in  S:er=82 Q:A/4  frequency ~ tolerance S: silver 1: one &
- mm  Ter=37 H:A/2  (MHz) D=+05% C:copper 0:none  reel
- Veer=21. CF=£1% covered

- 1=+1MHz by silver

5

+5MHz
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CERAMIC COAXIAL RESONATORS

General characteristics

CERAMIC COAXIAL RESONATORS

General characteristics
- Dimensions and configurations

The TEKELEC TEMEX coaxial resonators are available over a frequency range of 250 to 5000 MHz with
four preferred square cross section sizes having side length of 4, 6, 8 and 12 mm.

Other square section dimensions (S) and circular request can be obtained upon request (please
consult your local sales office).

Table 2 summarizes the choice of sizes and dielectric materials which are available. <

The length of the component (L) can be determined fromrthe chosen frequency and dielectric constant
(er) as follows:

(M4 application) (A2 application)
Lo Ao Lo Ao
A T 2vE
with Ao = 3 wa“ mm

A simplified formula for A /4 applications:

Cer=21 L= 1637
‘ F (GHz)
er=37 L= A,_,Ei
j o F(GHz)
er =82 ‘ L =7_.8'L~ |
| [ F(GHz) 1

« Impedance Z

The impedance of a coaxial resonator used in TEM mode is a direct function of its dimensions and of
the permittivity of the dielectric material.

Table 2 indicates for each standard side length, and for each dielectric constant, the impedance value,
independant of the resonator length
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CERAMIC COAXIAL RESONATORS

General characteristics

Applications

TEKELEC TEMEX coaxial ceramic resonator provide the users with «High Q» higher parallel resonant
impedance and better temperature characteristics than inductor coils and associated lumped constant
elements used in RF amplifiers and oscillators circuits.

These coaxial resonators are perfectly suitable for:

+  DRO/VCO oscillators

» cordless telephone

» cellular telephone

* tuned oscillators

*  UHF (LC) coupled amplifiers

* narrow band filters

*  Global Positioning systems (GPS)
* duplexers

Table 1: Dimensions

with simplified formula for L (mm)

L S (mm) 4 6 8 12
I @ (mm) 1.5 2.5 2.75
J """"""""""" @ S Note:
Y (A4 application): all faces but (1) are metallized
Face (1) Face (2) (A/2 application): all faces but (1) and (2) are metallized
Table 2: Impedance Table 3: General characteristics
S= 4mm | 6mm | 8 mm [12 mm , " Standard S = 4. 6, 8
er=21 |138Q 125015001540 Cross section square O o0
er = 37 104Q | 94Q [11.3Q]11.6Q I 2142
er=82 700 |63 |760Q]780Q Dielectric constant er | 37 £1
' 82+2
Temperature ceefficient 21=+2+3ppm
of the dielectric T 37= 0+3ppm
(Standard values) _ 82 =47 +3 ppm

Resonant freq.range  Fo  see tables

 Standard: + 0.5 % (D)
Frequency tolerance +1%(F)
Other on request

Quality factorm Q ‘ see tables and curves
rlmpedance Z seetable?2
Metallization Standard: Silver
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CERAMIC COAXIAL RESONATORS

Application note

Application notes

- Soldering recommendations

Before any soldering operation is implemented, the coaxial resonator must be preheated in order to
avoid a thermal shock and a subsequent mechanical stress liable to initiate failure mechanism.
TEKELEC TEMEX recommends a minimum preheating time of 2 minutes at 120° C with a maximum
heating rate of 2° C/ sec.

« Frequency adjustment
When the frequency tuning adjustment is needed, two solutions can be adopted:

a) mechanical lapping of the ceramic,

(in this case the frequency will increase), «

b) using a TEKELEC TEMEX air or sapphire dielectric tuning capacitor («Air trimmer or
Gigatrim»): in this case, the frequency may be increased or decreased depending on
the trimmer capacitance range.

This provides an additional advantage ofmounting /terminating resonator to the assembly by
utilising the leg configuration of the tuning capacitor.

QUALITY FACTOR Q

The Q factor of a coaxial resonator is essentially determined by the metallization.

The dielectric material, having low losses, does not have a direct effect on the “Q" (secondary
influence).

The table and the curves show the range of «Q» factor versus resonator size and frequency range.

Curves show that Q min. increases as frequency increases (proportionally to \Fo).

» 500 Dielectric Constant = 21
A R =
1] i * ) * 1]
S 1900 4------- Aomemoa- bocomnns J-*.{-:- ...... Ao
5 : R D =
N # il o J w——
& 1000 4------- : """"" 1" ----- -:---#-'# ----- - o
: # . ] :
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0 + + + + + —— % 6
0 200 1000 1 900 2 000 2 500 3000 m— =g O
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CERAMIC COAXIAL RESONATORS

Application note

Dielectric Constant = 37
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Q-Factor

0 00 1000 1 500 2 000 ¢ 500 3600
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NOTES :
* Q factor versus frequency range for silver metallization.

* For Silver over coffer metallization (chemical process), Q factor is above curves minus 10 %.
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RUBIDIUM FREQUENCY STANDARDS

Contents

RUBIDIUM FREQUENCY STANDARDS

L ULTRA HIGH STABILITY, MINIATURE, LOW COST
ATOMIC STANDARD o 5.2

L LOW COST, LOW PROFILE, HIGH STABILITY,
MINIATURE ATOMIC STANDARD | 56

L- ULTRA HIGH STABILITY, MINIATURE ATOMIC STANDARD 510

L- SPACE QUALIFIED CRYSTAL OSCILLATOR 511
SELECTION GUIDE

‘ ~ MODEL |  LPFRS MCFRS-01 HPFRS-01
Dimensions 76 x77 x36.5mm | 50x57x90mm | 76 x51x10.2 mm
3x3.03x 1.44inch | 2x2.25x 3.5 inch 3x2x4inch
Volume, weight 0.22 liter, 290 g 0.26 liter, 470 g 0.40 liter, 490 g
~ Stability 1x 10"/ month 4 x 10" / month 4x10" / month
Pin compatilility
with other industry std yes no yes

5-1

AMERICA: +1 (602) 780 1995 / ASIA PACIFIC: +852 28139826 / EUROPE: +33 (0) 149884900 / AFRICA: +33 (0) 1 49884900

BELGIUM: +32 (0) 2 7159020 GERMANY: +49 (0)895164-0 NORDIC: +46 (0) 8 590 303 00 NL: +31 (0) 793461430
FRANCE: +33 (0) 1 49884900 ITALY: +39 (0) 2 58 01 91 06 SPAIN: +34 (0) 1 3204160 UK: +44 (0) 1256 883340



LOW COST AND ULTRA HIGH STABILITY
MINIATURE ATOMIC STANDARD

L THELOW COST AND ULTRA HIGH STABILITY
MINIATURE ATOMIC STANDARD - TYPE MCFRS

for communication, navigation, instrumentation and timing systems

Product characteristics:

* Small volume : 2x225x3.5in.
» Frequency offset over temp. range : < 1.10™
+ Stability : 1.10"2/ 100 sec.
* Long term stability : 5.10™ / year
* Low warm-up current : <06 A
Main features: Main applications:
* Very low temperature sensitivity * Synchronisation telecommunications
* Excellent short term stability (SDH, SONET, SS7, GSM, TETRA)
* Low power consumption » Digital Audio Broadcast
» Fast warm-up » TV transmissions (analog & digital)
+ Small volume / low profile » Military communications
+ Rb lamp extended life expectancy (20 years) * Navigation
* Industry standard pin out * Instrumentation
* RS232 interface for centre frequency » Tracking and guidance control
adjustment and monitoring of the working
parameters

Parameters accessible through RS232

The working and monitoring parameters of the HH: DC-Voltage of the photocell (0 to 5 V)
MCFRS are accessible for read and write GG: peak voltage of Rb-signal (0 to 5 V)
operations through the serial RS-232 port FF:  not used

(1200 bits/sec., no parity, 1 start bit, 8 data bits, EE: wvaractor control voltage (0 to 5 V)

1 stop bit). DD: Readback of the user provided frequency
There are three different commands, which are: adjustment voltage on pin (0 to 5 V)

M, Cxx and Fxx followed by a carriage return. CC: Rb-lamp heating current (0 to 500 mA)

BB: Rb-cell heating current (0 to 500 mA)
AA: Automatic gain control voltage of the
rubidium RF section (0 to 15 V)

M: monitors the basic factory adjustments
of the atomic clock.
The returned answer looks like
HH GG FF EE DD CC BB AA <CR> Cxx: output frequency correction 'Fhrough the
synthesizer, by steps of 2 x 10™, where xx
is a signed 8 bits word. This value is

Where each returned byte is an ASCIll coded automatically storeed in a EEPROM.

hexadecimal value, separated by a <Space>

character. All parameters are coded at full scale. Fxx: output frequency correction through C-
field, by steps of 1 x 10", where xx is a
signed 8 bits word.
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LOW COST AND ULTRA HIGH STABILITY
MINIATURE ATOMIC STANDARD

Electrical characteristics

Type MCFRSO01 /02

Standard version Options
Frequency 10 MHz ‘ Optional 20 MI:I;/SMAHi B
Frequency change within operating |

temperature range
(Thermal chamber with air flow) ‘ |
MCFRS-01 <2x10"over -0° C to +60° C j <+15x10" over -20° C to +65° C
| (< +1x10™ typical ref. to 25° C) | operating range (option code E)
‘ <+1x10" over -25° C to +65° C
operating range (option code G)

MCFRS-02 <3x 10" over -5° C to +60° C | Same option as MCFRS-01
(< £1.5 x 10 typical ref. to 25° C) | o
Long term stability MCFRS-01 +4x 10"/ month +1x 10"/ month (option code A)
MCFRS-02 . +1x 10"/ month ‘

(Measured after 2 months of continuous operation )

Improved short term stability (option code S)

Short term stability 3x10"/1s 1x10"/1s
1x10"/10s | 3x102/10s
3x10™/100s j 1x10™/100s

-70 dBc/Hz at 1 Hz | -80 dBc/Hz at 1 Hz
-80 dBc/Hz at 10 Hz | -100 dBc/Hz at 10 Hz -
Phase noise (10 MHz) ‘ -115 dBc/Hz at 100 Hz | (option code S)
! -135 dBc/Hz at 1 kHz |
-140 dBc/Hz at 10 kHz

Frequency retrace (in stable temperature,
gravity, pressure and magnetic 3 <2 x 10" within 1 h after 24 h off
field conditions) ‘

. standard version ! fast warm-up (option code F)
Warm-up time 5 x 10 after 10’ at +25° C 5 x 10 after 5" at +25° C
Analog frequency adjustment | Large analog freq. tunning
For stable operation, an external ‘ (option code 0)
voltage adjust. value shall be applied
(DC voltage of 0to 5 V) 25x10°+20 % 5x10°+20 %
Typically: the cursor pin of a 10 kQ
variable resistor connected between
pins 3 and 8 can provide this
adjustment voltage. o
Digital frequency adjustment +2.5 x 10* (resolution: 2 x 10™)
through serial RS-232 port. 2.5 x 10*{resolution: 1 x 10") + 20 %
Output level sinewave 0.5 Vrms + 10 %, 50 Q
Return loss -20dB
Harmonics - <-30dBc
Spurious fg + 100 kHz ’ <-80 dBc
Subharmonics <-60 dBc o
Supply voltage o 2to28V
| warm up: 15W at 24V warm up: 25 W at 24V
i {with option code F)
Input power -20°C:<10W -20°C<10W
i +25°C: <8 W +25°C: <8 W
R +65° C: <5 W - +65°C:<5W
Electrical protection
power +24 V An internal diode protects against reverse polarity connection
heating +24 V Protected against a reversed polarity connection <0.5 s
RF output ESD and short-cut protected
Tx D output | ESD and short-cut protected
xtal mon. output | ESD and short-cut protected
5V ref output ESD and short-cut protected
R x D input - ESD protected
freq. adj. input ESD protected
lock monitor Over current protected
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LOW COST AND ULTRA HIGH STABILITY
MINIATURE ATOMIC STANDARD

ENVIRONMENTAL (for other environmental qualifications, consult sales offices)

Magnetic field sensitivity : <5x 10"/ Gauss

Storage temperature ' ' -55° C to +85° C

-25° C to +65° C (65° Crirs thrér haximal temperature of the therm'al
chamber with air flow around the unit)

Operating temperature

Overall Environment Effects *
(Altitude, Vibration, Shocks)

Helium concentration sensitivity

Meets or exceeds MIL-T-28800B for Type Ill, class 5 equipment

< 1x10™ per ppm of Helium concentration changes

<2x10"/ g onx or y-axis

g-tip-over test <6x 10"/ g on z-axis

PHYSICAL
Size 50 x 57 x90 mm. (2.0 x 2.25 x 3.5 inches)
Weight 470 g max. (1.025 Lbs. max)

Volume 1/4 liter (16 cubic inches)

C ¢ 10 mrailéﬂconrtactsrl 1 female coaxial contact
onnector . Mate with ITT-Cannon Series DAM11W1

How to order

| MCFRS010r02 XX 10 M |
Y Y Y
Type Option Frequency
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LOW COST AND ULTRA HIGH STABILITY
MINIATURE ATOMIC STANDARD

Package: (all dimensions in mm)

= il 110
?\\. 4x M3 : ™~
! I Mcounting screws drill
! | length: 4mm moximum
I |
| 5
o~ ' !
© | z |
i | Connector type: D-SUB 11W15 male
i ’ Coax. female
| |
! |
@ 9 —- -
v 6 30 14
b 95 S—
! ! ;
S | E
! |
L !
L UV — 9
N t\;;x” M3 I
3 ! !
| |
/ < B e e ]
; /1 50 4 |t 82 4
i -
mounting plane

Connector front view:

[ ]
7
1 : lock monitor Out Lock indicator (open coll.) Open = locked -
———2 : frequency adj. In Analog center frequency adjestment (0-5 V)
{ —3 : GND /0 Voltage frequency adjustment return
L4 TXD (TTL) Out Transmit pin for RS232 operation
L* 5 RXD (TTL) In Receive pin for RS232 operation
10K 6 : heating + 24V In Heaters power supply
L 7 : xtal monitor Out Status: indicates the VCXO voltage
—8 +5 Vref. Out Reference for frequency adjustment
9 : power + 24V In Electronics power supply
10: GND I/0 Supply return line
A1: freq. output ouT Frequency output
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LOW COST AND LOW PROFILE
ULTRA STABLE RUBIDIUM CLOCK

L LOW COSTAND LOW PROFILE
ULTRA STABLE RUBIDIUM CLOCK - TYPE LPFRS

for communication, navigation, instrumentation and timing systems

Product characteristics

* Small volume : 13in.
» Frequency offset over temp. range : < 1.107
» Stability : 1.10" /100 sec.
* Long term stability : 5.10" / year
* Low warm-up current : <09 A
Main features: Main applications:
* Very low temperature sensitivity * Synchronisation telecommunications
» Excellent short term stability (SDH, SONET, SS7, GSM, TETRA)
* Low power consumption + Digital Audio Broadcast
+ Fast warm-up » TV transmissions (analog & digital)
* Small volume / low profile * Military communications
* Rb lamp extended life expectancy (20 years) * Navigation
* Industry standard pin out * Instrumentation
* RS232 interface for centre frequency + Tracking and guidance control
adjustment and monitoring of the working
parameters

Parameters accessible through RS232

The working and monitoring parameters of the HH: DC-Voltage of the photocell (0 to 5 V)
LPFRS are accessible for read and write GG: peak voltage of Rb-signal (0 to 5 V)
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