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Spectrum Elektrotechnik GmbH is a leading manufacturer of RF and Microwave
Components in the Frequency Range of DC to 50 GHz. The products are published in
eight individual catalogs, showing detailed information and comprehensive data.
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Interface Gauges
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Switches

Terminations
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Quick Connections, 50 Ohms
Blind Mate Connectors

Push - On Adapters

Push - On Connectors

Push - On Cable Assemblies

Components, 75 Ohms
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Transformers

Machines and Tools

Coax Cable Cutting/Stripping Machines
Flex Cable Cutting/Stripping Machines
Semi-Rigid Cable Bending Machines
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The Com-
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pany

Spectrum Elektrotechnik GmbH
was founded in 1981 and has
become a leading supplier of
state-of-the-art components
used in the RF and Microwave
Technology, such as Connec-
tors, Adapters, Cable Assem-
blies, Phase Shifters, Couplers,
Gain Amplitude Equalizers,
Terminations, Calibration Kits,
etc., etc. In Addition, a number
of complex and integrated
components have been engi-
neered and manufactured for
certain programs and to the
customer needs.

Throughout the world,
Spectrum Elektrotechnik GmbH
has established a reputation as
a design, development and
manufacturing center. The
Company has been recognized
as setting standards, introduc-
ing new ideas and leading into
new technologies.

The Products

The products are used in
commercial systems such as
Cellular Applications, Radios,
SatCom/VSAT, Satellites and
Space Applications, Test
Centers and Wireless Commu-
nication. The Products are used
in defence applications as well,
like Airborne Radars, Elec-
tronic Intelligence, Electronic
Warfare, Jamming Systems,
Missile Guidance, etc. When-
ever RF or Microwave
Expertise and Advanced
Manufacturing Technologies
are needed you will find
SpectrumElektrotechnik GmbH.

Capabilities and
Facilities

The departments within the
Company have been set up as
an intelligent Network,
guaranteeing complete in-house
control of every operation and
procedure, from design,
development, manufacturing,
assembly and testing.

Spectrum Elektrotechnik GmbH
is small enough to react quickly
and large enough to handle
extensive orders of important
programs successfully. This
capability enables to develop,
manufacture and test the
extensive range of Products
meeting the highest standards
of quality and performance.
Spectrum Elektrotechnik GmbH
introduced CAD design centers
already in 1984 as well as
CAD/CAM work stations to
provide data to computer
controlled machines. The
Company operates the most
advanced machines and uses
Test Centers to 50 GHz from
HP and to 40 GHz from
Wiltron. Manufacturing and
Quality Control comply to
DIN-ISO 9000, permitting to
meet strict requirements in
Commercial, Avionics, Military
and Hi-Rel applications. A
Final Inspection to 100% is
standard, Tests on electrical and
physical performance, their
tolerances, the workmanship,
and the compliance to
applicable specifications.

Support

An adequate and
knowledgeable staff is always
available to support the
Customers in respect to
Applications, Engineering and
Sales. The staff acts as a Team,
understanding applications,
specifications, needs, priorities
and problems as well. A net of
distributors assures immediate
delivery of off the shelf
products. Authorized technical
knowledgeable Representatives
will provide immediate
assistance to the customers
needs.
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Ordering Informa-

Ordering

Please include both, Spectrum Elektrotechnik GmbH
part number, and a description of the item(s) ordered. If
special features are required, describe them as com-
pletely as possible and include an engineering
sketch. Orders may be placed directly with the
factory in Munich or with any authorized Spectrum
Elektrotechnik GmbH Representative. Minimum
Factory Order is DM 100.00.

Acceptance of Orders

All orders are subject to acceptance at the discretion of
the factory and with an Order Acknowledgment from
Spectrum Elektrotechnik GmbH.

Terms

Upon approval of credit, payment is due Net 30 days
from date of invoice. Late payments are subject to a
1.5 % monthly charge on past due balances.

Shipments

Spectrum Elektrotechnik GmbH ships via the most
expedient reliable carrier. Shipment F.O.B., Spectrum
Elektrotechnik GmbH plant, will be sent freight prepaid
and billed unless other prior arrangements are made.
Spectrum Elektrotechnik GmbH will use any acceptable
method of delivery specifically requested by customer.

Damaged Materials/Shortages

All orders should be inspected upon receipt for both
completeness and to insure receipt of materials in proper
condition. All claims for shortages must be made within
thirty (30) days after date of shipment of material from
Spectrum Elektrotechnik GmbH plant. Title to goods
passes to the Buyer upon delivery to the carrier and risk
of loss or damage shall thereafter rest with the Buyer.
Claims for damage or loss while material is in transit

Cancellati(ﬂon

Cancellation of, or changes to an order acknowledged
by Spectrum Elektrotechnik GmbH are accepted only
upon terms that protect Spectrum Elektrotechnik GmbH
against loss.

Returns

Excess or unused material cannot be returned for credit
without factory authorization. Such material is subject
to a handling charge of not less than 15 % upon return
and inspection of material atthe factory. In no case will
Spectrum Elektrotechnik GmbH authorize return of
material beyond ninety (90) days after shipment from
the factory. Credit for returned material is issued by
Spectrum Elektrotechnik GmbH only to the
original purchaser. Freight charges for returned
material is the responsibility of the Buyer.

Defective Material

Claims for defective material or workmanship are subject
to verification by Spectrum Elektrotechnik GmbH
Quality Control, and must have prior factory
authorization. Upon verification, Spectrum
Elektrotechnik GmbH reserves the right to repair or
replace, as deemed necessary.

Prices / Specifications

Unless otherwise specified, prices quoted are F. O. B.
Spectrum Elektrotechnik GmbH plant. Both prices
and specifications are subject to modification without
rior notice.
Patent and Trademark Indemnity
Buyer agrees at Buyer's expense to protect and
defend Seller against any and all claims of patent or
trademark infringement arising from Seller's
compliance with Buyer's designs or specifications or
instruction and to hold Seller harmless from all losses,
damages, costs and expenses attributable to any such
claim or claims. Seller shall have the right to approve
or disapprove counsel designated by Buyer to defend
such claims

—mtst-be-made-against-the-earrier-by-the Buyer
Warranty

Spectrum Elektrotechnik GmbH warrants products of
its manufacture to be free from defects in material and
work-manship under conditions of normal use. If, within
one year after delivery of the original owner and after
prepaid return by the original owner, any Spectrum
Elektrotechnik GmbH product is found to be defective,
Spectrum Elektrotechnik GmbH shall, at its option,
repair or replace said defective item. This warranty
does not apply to products which have been disassembled,
modified or subjected to conditions ex-ceeding the

1Cable97.pm5

Spectrum Elektrotechnik GmbH reserves the right to
make design changes without notice on any of its
products and without any obligation to make same or
similar changes to items previously purchased. In no
event does Spectrum Elektrotechnik GmbH assume
liability for installation labor or for consequential
damages. This warranty is the extent of the obligation or
liability assumed by Spectrum Elektro- technik GmbH
with respect to its products, and no other warranty or
guarantee is either expressed or implied.
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Quality lillSpeetrum

Quality is a high level of superiority, a degree of excellence, something that gives especial worth and value to
the product. Quality Products conform to Specification. Quality Products work much longer wihout defect or
the need for repair than other products. Spectrum Elektrotechnik GmbH manufactures Quality Products.

Design
Material Quality Assurance Process Control
Manufacturing Environmental Test Capabilities
Stl TS
Product

Quality Assurance: Although the Design is at the very beginning, Quality Assurance is involved already
at that stage. Quality Assurance is always involved! Quality Assurance is always geared to defect prevention
and is constantly working on process improvements. The modern structured Quality Assurance of Spectrum
Elektrotechnik GmbH assures that a product will be designed and built, meeting the highest expectations.

Design: Only a good design can be the basis for reliable products of good quality. To design state-of-the-art
products, most economically and most efficiently, new techniques are needed. Spectrum Elektrotechnik GmbH
added CAD already in 1984, being one of the first companies, installing a CAD design center.

Material: The best material can be the basis for a dependable product of best quality.
Spectrum Elektrotechnik GmbH only uses best materials. Only the best can be just good enough.

Manufacturing: An almost perfect manufacturing process can be an assurance for a product of outstanding
performance and repeatability. The best machines, the best and effective tooling and highly trained personnel
are also fundamentals for manufacturing a Quality Product. Spectrum Elektrotechnik GmbH uses the most
modern CNC controlled machines and employs highly skilled and trained personnel.

Process Control: Controlling the process means controlling every step that is involved to make the product.
A good Process Control assures repeatability. At Spectrum Elektrotechnik GmbH every process is completely
documented. With every work order automatically a complete set of documentation is issued, describing the
manufacturing process in detail, step by step. Manufacturing sequences are always followed by inspection
steps, assuring that a mistake is caught right away. And: The Process Documentation is immediately updated,
whenever a change is implemented in the process.

Environmental Stress: Cables and connectors are using a number of different materials with different
behaviour, different thermal expansion. Cable and connectors are therefore being temperature cycled in a wide
temperature range and up to 32 hours, depending on the product and the application. The thermal stress reduced
the strain and makes the materials become predictable during normal operation.

Test Capabilities: Spectrum Elektrotechnik GmbH uses sophisticated test equipment. Having the Facilities
also means: using them. At Spectrum Elektrotechnik GmbH every single cable assembly is tested, either in a
"go, no go test” for commercial assemblies, or by taking complete test reports for High Performance Cable
Assemblies, hard copy data being supplied with the product, as standard, free of charge.

10 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Basic Information on Cable Assem-

sections:

in larger scale.

Electrical
Specifications

Temperature
Range

Mechanical
Specifications
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* High Performance Cable Assemblies
« Commercial Cable Assemblies (RG - Type Cable Assemblies)

¢ Quick Connecting Cable Assemblies (with PUSH - ON Connectors)
* Phase Stable Assemblies (ANA - Cable Assemblies)
» Cable Assemblies with interchangeable connectors
* Handy - Form Cable Assemblies

« Semi - Rigid Cable Assemblies

High Performance Flexible Cable Assemblies [l Spectrum

Cable - Type 100

Low Loss, Low Cost

Characteristics:
- Performance to 26.5 GHz, when terminated with K*
or 3.5 mm connectors (mating with SMA).

3 « Rugged Construction.
ngh Performance -+ Short delivery; certain lengths with preferred
DC -26.5 GHz connector styles may be in stock.
« The cable used most; significant price advantage
SPECIFICATION| Type 100 over other similar products.
- Procurement for completely terminated assemblies,
Standard 100 fully tested. The test documentation for VSWR and
Cable Code Armored 100x Insertion Loss will be supplied with the cable assembly.
X Please find Armor & Ruggedizing - Available connectors: 1.4/4.4, 2.4mm, 3.5mm, 7mm,
Options on Pages 16 19. 7118, HN, K*, N, SBX, SBY, SC, SMA, SPM and TNC.
Frequency Range DC265GHz | . For Connector Outline Drawings please refer to
Quter Diameter Standard 5.2 Page 107 f.f.
e tA’"“”e" [FeePages 18-191 . For Connector Code details please refer to Pgs. 24 - 25.
P 501 + Forinformation on armor please refer to Pages 15 - 19.
VelooTy In %, & 2% 75 « For ordering information please refer to Page 27.
Capacitance in pF/m 87
Dielectric Strength 6.0 PTFE Jacket ~ Overlapping Silver Plated
(60 Hz) in KV m\!/SI - ) 52mm Dia. /Aluminum Copper Center
Sea Loval n B e o0tz 15 Conductor
05 GHz RN R A %% \NNNNY, to%%4ta' . )
Nominal insertion | 20cHz | 040 (
Loss in dB/m vs. 132 gzz ggg
Frequency 150 G T35 37mm Dia.
265 GHz 1.70 !
05 GHz 950 Silver Platgd Silver F'Ia_ted
Nominal CW-Power | 20 GHz T2 Capper Braid Cogper Ribbon
in Watts, vs. 50 GHz 54 Braid
Frequency, atSea | 10.0 GHz 162 = r———rrrOonnr———TTTTHad——r1
Level and + 20°C 18.0 GHz 114 E F— 1+ -4+ 30801 ]
265 Ghz 91 T
Peak-Power, 10% Duty Cycle 4xCW-Power | £ < T a1 1170 T
RF - Leakage at 18.0 GHz ~100 dBC 8 )
Operating Temperature Range _ [54°Cto +110°C| & F—~ NG Hir——|—TTHHT — = <
Copper Ribbon| & %
Braid, H e,
Quter Conductor Construction : 2
Aluminum Fitm, 9
Silver Plated 3 o.
Copper Braid 2 o ialh e A o o I il
Outer Jacket PTFE 8 b———+t+HHF =L+ HHH — =4
Dielectric Diamefer in mm 3.7 =
" . N LUWDEHSITV E P T T AT I TR 1
Dielectric Material bTrE g o \&oo
Dielectric Constant 18 2 L ] }\»@“ "o I 18 A N 5 A 0 ) NG B
Center Conductor Material _Copper, H \
Silver Plated R O
Center Conductor Dia. in mm 129 2
Weight in Gramms/Meter 69 2
Minimum Bend Radius, Inside, P Y
Static _(mm) o1 02 05 1 20 30
Minimu_m Bend Radius, Inside, 60 Frequency in GHz
Dynamic (mm) * 'K Connector is a trademark of Wiltron Company.,
48 Spectrum Flektrotechnk GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (39) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Spectrum Elektrotechnik GmbH offers a wide variety of cables. They are shown in the following

Spectrum's Flexible Microwave Cables are built to withstand mechanical abuse. However, for those
extra rough applications, Spectrum Elektrotechnik GmbH offers additional protection of ruggedizing
or armoring and soft armoring. Information on armoring is given on Pages 15 - 19.

Detailed Information on every Cable is shown on the Data Sheets or Tables in the individual sections,
lining out the Characteristics, the mechanical, electrical and environmental specification. An example
of a Data Sheet for Flexible Cable Assemblies is given below. The original Data Sheets are shown

Characteristics

Cable Cross
Section

Diagram:
Insertion

Loss and Power
vs. Frequency

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Insertion Loss Calculation of Cable Assem-
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To calculate a cable assembly's insertion loss:

Use the Data Sheets provided for the cable and calculate the cable attenuation for the length of your
assembly. The Data Sheets show the cable attenuation/m vs. frequency. (If you are more used to
the length in ft., please multiply the attenuation/m by 0.305 and you will obtain the attenuation/ft.).
Add the Connector Insertion Loss and the Mismatch Loss from the Tables below.

Example:
Cable Assembly Insertion Loss.

= Attenuation (dB/m) x Assembly Length (m) + Connector 1 loss + Connector 2 loss + Mismatch loss

Where: Attenuation = value from the Data Sheet
Connector 1 loss and Connector 2 loss = value from chart below
Mismatch loss = value due to assembly VSWR, from chart below
Connector Insertion Loss (dB/Connector)
Fr(gﬁ;”cy 05 | 10 | 20 | 40 | 80 | 120 | 180 | 26.0 | 30.0 | 40.0 | 50.0
gixe_d 003 | 004 | 004 | 005 | 007 | 0.08 | 0.11 | 015 | 017 | 0.19 | 0.22
traight
SRep.'aceab'e 005 | 0.06 | 006 | 007 | 011 | 012 | 0.16 | NA | NA | NA | NA
traight
Angle 0.07 0.08 0.08 0.10 0.12 0.14 0.20 N/A N/A N/A N/A

Note: There will be variation in loss from one connector series to another. However, since the
insertion loss of a connector increases with length, and decreases with diameter, these tend to
balance, and the actual variation is relatively small. This table provides maximum values.

Mismatch Loss (dB)

VSWR 1.20:1 1.25:1 1.30:1 1.35:1 1.40:1
'”Se”zgg) Loss 0.04 0.06 0.07 0.10 0.12

Assembly VSWR

VSWR figures listed below are maximum values.

Frequency Range Cable Assembly | Cable Assembly | Cable Assembly
Cable Length q y 9 2 straight 1 straight 2 angled
(GHz)
connectors 1 angled connectors

<bm UptoDC-18.0 1.25:1 1.30:1 1.35:1

>5m Upto DC - 18.0 1.30:1 1.30:1 1.35:1
</> 5m Upto DC - 20.0 1.25:1/1.30:1 1.30:1/1.35:1 1.40:1
</> 5m Upto DC - 40.0 1.35:1/1.40:1 N/A N/A
</> 5m Up to DC - 50.0 1.40:1/1.4511 N/A N/A

12
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H“”““l”Sggtrqtetmm(;ﬂ Cable Assemblies POwer leltlng Fac-

tors
The Power Specifications, as listed on the Data Sheets, are based on Sea Level and an Ambient

Temperature of 25 °C.
Other altitudes and/or higher temperatures will limit the power. The power derating diagrams below
can be used to calculate the maximum power at certain altitudes and temperatures.

For information on Power Limits of complete Cable Assemblies, also power limiting information on
the Connectors is needed. To obtain this information, please consult the factory.

Additional Power Limits can be borne in the application, or the shape of the cable assembly. Sharp
bends or other mechanical stress can be limiting the power in addition.

A cable assembly with high VSWR will also take much less power stress than an electrical almost
ideal assembly. An assembly with high loss will also not be a good candidate for high power.

7% DERATING FOR ALTITUDE AND TEMPERATURE
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CABLE POWER CAPABILITY =
(RATED POWER) X (TEMPERATURE DERATING) X (ALTITUDE DERATING)
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Lengths Tolerances of Cable Assemblies

ll Spectrum

The Length "L of a Standard Cable Assembly is measured from the Reference Planes
of the connectors, if not specified differently in the order. For angled connectors the
center axis is used instead.

LT

\

The Standard Tolerance "T" of the Length of the Cable Assembly depends on the
actual length and the type of cable, flexible or semi rigid.

If not specified in the order, the standard tolerances below will be used. Upon request other
tolerances can be offered. But it will depend on the type of cable, the style of the connectors and
possibly also on other parameters of the customer specification. Smaller length tolerances may be
subject to surcharge.

Semi - Rigid Cable Assemblies:

Flexible Cable Assemblies:

> 610cm

whichever is greater

Length "L" Tolerance "T" Length"L" Tolerance "T"

20 cm max. + 0.5mm 100 cm max. + 2.0mm

20cm to 50cm [+ 1.0mm 100cm to 200cm | £ 3.0mm

50cm to 100cm [+ 1.5mm > 200cm = !0'0 mm or 1% of the length,

whichever is greater
100cm to 310cm |+ 3.0mm
310cm to 610cm |+ 50mm
+ 10.0 mm or 1% of the length,

14 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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ll Spectrum

Armor & Ruggedizing Options

To have armor added to the cable, please proceed as follows:

* For cable, using a 2 or 3 digit code, Types 01 - 999:
Add the code of the armor or ruggedizing option as described on Pages 16 - 19, to the cable
code (e.g.: cable of type 10, armored with type C armor, becomes 10C).

* For cable, using a 4 digit code, Types 101L - 999H:
Use the conversion table below to identify the correct coding and add it to the cable type.

In some applications it will be of advantage, or it even might be a necessity, to add some kind of
protection to the cable assembly, to withstand harsh environment or rough handling, or both.

Spectrum Elektrotechnik GmbH offers a number of standard armor and ruggedizing options. The
customer may decide which of the options fit best his requirement.

But besides these standard options, in certain programs different armoring or ruggedizing need to
be used. It can be offered on request, knowing the exact application and the specific environment,
a special Part Number will then be assigned.

per MIL-1-23053/16.

Protection against humidity. The
jacket of the cable is completely
covered with polyolefin shrink tubing

ArmorgptFi{cL:ggedlzmg 2 or 3 Digits 3 Digits + L 3 Digits +H
c C C N
D D D O
E E E P
G G G Q
H H H R
K K K T
L L L U
M M M W

Ruggedizing

A Dia,
— Type C:

1Cable97.pm5

Suggested Armoring & Ruggedizing Options,
please refer to Pages 18 - 19.
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Armoring Op-

iyl Spest:

hnik GmbH

tions

Hard armor is used where crush resistance is required and less flexibility and higher weight are

acceptable. The armor is known for its strength and toughness. The edges of the metal strip of the
armor are folded in so that the joints interlock and form a four-wall thickness. To protect the
assembly from humidity, the armor can be covered with flexible tubing. For details, please refer to
the following pictures and descriptions (figures D - L) as shown below and to the right.

Type D:
Good crush resistance.

Type E:

Good crush resistance, and excellent
protection against humidity. The
stainless steel armor of Type D is
completely covered with polyolefin
shrink tubing per MIL-1-23053/4.

Type G:

Good crush resistance and best
protection against humidity. The
jacket over the metal hose consists
of gray silicone-silicone caoutchouc
compound. The jacket is not only
waterproof but also resistant to most
chemicals over a wide temperature
range.

Type H:
The ultimate crush resistance. This
armor is even heavier than Type D.

A Dia.

E
H
|
|

16
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ll Spectrum

Armoring Op-

A Dia.

tions

Type K:

The ultimate crush resistance and
excellent protection against humidity.
The stainless steel armor of Type H
is completely covered with polyolefin
shrink tubing per MIL- 1-23053/4.

mv;v("’;v;v&z’):::m

AN

Type L:

The ultimate crush resistance and
best protection against humidity. The
jacket over the metal hose consists
of gray silicone-silicone caoutchouc
compound. The jacket is not only
waterproof but also resistant to most
chemicals over a wide temperature
range.

This armor is similar to Type G, but
heavier.

A

N % A — —

Type M:

For hard armor but highest
flexibility, pull relief and twist
resistance this cable armoring can
be recommended. It consists of a
stainless steel spiral, interwoven by
interlocking fiberglass yarn and
jacketed by a silicone caoutchouc
compound. The jacket is not only
waterproof but also resistant to most
chemicals over a wide temperature
range.

1Cable97.pm5

Suggested Armoring & Ruggedizing Options,
please refer to Pages 18 - 19.

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)

Untitled-2 17

19.07.01, 11:32

17



Suggested Armoring & Ruggedizing Options ||| Spectrum

—

echnik GmbH

Cable Suggested Armor Armor Diameter (mm)
Cable . Armor
Dia. Suggested Armor Type .
Type et Diameter Suggested
Cable [~ 1o D|E|G|H|K]|L E{G|H|K]|]L|M|[ Armor
Type @
O|P|Q|R|T|U P Q| R Ul w
03H
03 13.5 X[ X 23.3|127.3 03K
10 7.2 X 11.6 10L
11 3.2 X 11.6 11L
12H
12 11.2 X | X 19.3121.1 12K
14 7.4 16.2 14M
17 2.7 X 9.6 17L
21H
21 | 108 X[ X 17.3]19.0 .
37 4.6 X 9.6 37L
39 5.0 X 9.6 39L
43 4.3 X 11.6 43L
57 105 15.6 57M
65 8.7 13.6 65M
100 5.2 X 9.6 100L
120H
120 | 11.2 X[ X 19.321.1 120K
140 7.4 16.2] 140M
300H
300 135 X | X 23.3|27.3 300K
S00L | 140 X | X 23.3/27.3 500H/500K
500B | 14.0 X | X 23.3|27.3 500R/500T

18 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Suggested Armoring & Ruggedizing Options

1Cable97.pm5

Minimum Bend Radius (static) Weight of the armor (grams/meter)
when suggested armor (mm) Armor
Suggested Armor Type Diameter Cable Type
C|D|E|G|H|K|L|IM|[C|D|[E|G|H|K M | Cable Type
Plo|R|[T|uU|lwWwW PlOQ|R|[T|U|lW

95 | 105 394 | 560 03

50 146 10

50 146 11

80 | 90 321|433 12

75 350 14

40 115 17

75 | 85 284 | 396 21

40 115 37

40 115 39

50 146 43

75 325 57

65 241 65

40 115 100

80 | 90 321|433 120

75 350 140

95 | 105 394 | 560 300

95 | 105 394 | 560 500L

95 | 105 394 | 560 500B

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Connector Specifica- il Spegtrum
tions

A very important part of the cable assembly is the connector. The best cable without the best
connectors is not worth much. Spectrum Elektrotechnik GmbH designs and manufactures its own
connectors, each one especially engineered to the specific cable, to the application and even to
customer’s individual needs.

20 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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ll Spectrum

Connector Specifica-

1.4/4.4
1.8/5.6
2/5.5

7mm
7/16
BMA
BNC
C
HN
K*

N
SBX
SBY
SC
SMA
SMB
SMC
SMP
SPM
TNC
TNX

test sets, etc.

1Cable97.pm5

2.4mm

3.5mm

All the connectors manufactured and used by Spectrum 'I-':llgkﬂ(%echnik GmbH, if not specified
differently in the order, will meet the following standard specifications:

DIN 47298
DIN 47226

Spectrum Specifications

Spectrum Specifications

Spectrum Specifications
TEC 457-2
DIN 47223

Spectrum Specifications
MIL-C-39012 (IEC 169-2)
MIL-C-39012 (IEC 169-7)
MIL-C-3643
Spectrum Specifications
MIL-C-39012

Specifications

Spectrum Specifications

MIL-C-39012

MIL-C-39012

MIL-C-39012

MIL-C-39012

DESC 94007 and DESC 94008
Spectrum Specifications

MIL-C-39012 or MIL-C-87104/2

Spectrum Specifications

The Specifications listed above are available on request. The Specifications are also shown in full
detail in "The 97" Adapter Handbook", and "The 97" Connector Handbook". The Handbooks can be
supplied free of charge. An example of a typical connector specification is shown on the following
pages. Connectors that do not meet the appropriate specifications can ruin the mating connectors,

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Connector Specifications (Example)

SE Igtrcotg: hni :Gﬂ

I

The specifications below are general specifications for connectors. Specific Data for VSWR, Insertion loss, R.F. leakage etc.,
are available from the factory upon request. Specifications in the following table are recommended for any procurement documents
or drawings. In the event of any conflict between these specifications and other documentation, these specifications shall govern.
These specifications are subject to change according to the latest revision.

REQUIREMENT

GENERAL SPECIFICATIONS

|GENERAL

Standard Materials

STEEL corrosion resistant 1.4305 per DIN 17440 (QQ-S-764, class 303 or ASTM-A-582-
80).

ALUMINUM AlMg4.5Mn per DIN 1725, AlMgSi0.5 per DIN 1725, AlMgSil per

DIN 1725 (6061-T6 per QQ-A-225/8).

BRASS CuZn39Pb3 per DIN 17660 (QQ-B-626, half hard).

COPPER BERYLLIUM 33-25 CuBe2Pb H per DIN 17666 (QQ-C-530).

TFE Fluorocarbon per DIN 52900 (MIL-P-19468 and L-P403).

SILICONE RUBBER per DIN 3771 (MIL-R-5847 and ZZ-R-765, Class 11 B,) Grade 65 -

9.

Finish- for EIC[)Jl;\};[ER BERYL- BORRIUM NITRITE Dielectric for high power applications per inhouse specification.
Center Contacts shall be gold plated to a minimum thickness of .00005 inch (1.27 um) in
STAINLESS STEEL accordance with MIL-G-45204, Type II, Grade C.
ALUMINUM shall be passivated per QQ-P-35.
Conductive Parts shall have an iridited finish per MIL-C-5541.
BRASS Other parts, such as Coupling Nuts and Back-Bodies shall be anodized per MIL-A-8625.
.00003 inch (0.8 um) min.gold plating per MIL-G-45204, or nicle plating per QQ-N-190, a
VARIOUS specified.
Desien Tmoloy .000T ifch (2.5 [im) Mim. plaling, consisting ol 557 Copper 7 20% Zinc 7 25% Tin
& (on special request).
ELECTRICAL TC deSign Shall be such marmmmm

Frequency Range
Insulation Resistance

Voltage Standing Wave Ratio
(VSWR)

Contact Resistance

Dielectric Withstanding Voltage

RF High Potential
Withstanding Voltage

RF Leakage

the-assembtedcommector-shatt-meet-the-mterfacedimenstons:

Please refer to the appropriate
connector data sheet.

VECHARTCAL

Connector Durability

Cable Retention Force
Coupling Nut Retention Force
Force to Engage and Disengage
Longitudinal Force max.

Mating Characteristics

Please refer to the appropriate
connector data sheet.

TR TRGRATEATTE Foree

Corrosion (Salt Spray)
Vibration

Shock

Thermal Shock

Moisture Resistance

Specification MIL-STD-202, Method 101, Test Condition B. The salt solution shall be 5%.
Specification MIL-STD-202, Method 204, Test Condition B.
Specification MIL-STD-202, Method 213, Test Condition 1.

Specification MIL-STD-202, Method 107, Test Condition B, except high temperature shall
be +200°C.

Specification MIL-STD-202, Method 106. Step 7b (v1brat10n) shallbe omltted Insulation

22 Spectrum Elektrotechnik GmbH P.O. Box ﬁ%’t%%’é“%é&o%‘ ﬂ%nl‘c}h} @e%ﬁ’élr{lylb ﬂ]ln 8935
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ll Spectrum

(Example) Interface Mating Dimen-

Reference T’lane

FtAF

[m]

+

e — >
[n]

AtAA Dia.

B+Ag Dia.
CzAE Dia

DtAD Dia.

EzAE Dia.

Female

1Cable97.pm5

Reference Plane

Male

A:AA Dia.

Fi’AF

BtAB Dia.

CzAc Dia.

DzAD Dia.

23
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Connector Selection Chart 50 Q Spectrum
“iiaa | cowewr | omam | | m | seeremoms

255 | wae | moawe | | @ | oseommn |

straight Maxi-Nut
NMD
straight passivated
direct Connection HP-direct connection Stainless Steel
Female Bulkhead Feedthrough
2-Hole Flange Mount
4-Hole Flange Mount

PUSH-ON, Locking silver plated Brass

Male straight

passivated

straight Stainless Steel

Female Bulkhead Feedthrough
4-Hole Flange Mount

:

straight 69
HN Right Angle 67
straight 68

passivated
Stainless Steel

PUSH-ON, Locking NSB silver plated Brass
PUSH-ON, Locking, NDB P
Double "D" ND
straight PUSH-ON, Locking, NS
Male 9 Hexagonal Knurl Nut 510
51
Interchangeable Connector E51
High Power 51H
N Right Angle gi passivated
straight Interchangeable Connector E61 Stainless Steel
High Power 61H
Female straight 63
Bulkhead Feedthrough . 5A
Right Angle S8
straight 65
4-Hole Flange Mount Right Angle 5C

passivated
Stainless Steel

24 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
*'K' Connector is a trademark of Wiltron
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Spectrum 50 Q@ Connector Selection

straight
Male Right Angle
straight High Power passivated
straight Stainless Steel
Female Bulkhead Feedthrough
straight High Power

[ Male | : v |
straight bC - 40 GHz gold plated Brass

SMP Male T™J passivated
Stainless Steel

straight DC - 40.0 GHz
Test Female TMP

Male straight
straight PJ passivated
SPM Bulkhead Feedthrough PGF p
Female 7-Hole_Flange Mount PG2 Stainless Steel
4-Hole Flange Mount PG4

1Cable97.pm5  Date:01.98

PUSH-ON, locking
. 31 .
Male straight Interchangeable  Connector E31 stp_alsswatgg |
High Power 31H ainiess Stee
Right Angle 35
20 gold plated
Stainless _Steel
TNC straight 41
Interchangeable  Connector E41 passivated
High Power 41H .
Female Bukhead Feedthiough a3 Stainless Steel
straight ﬁ
4-Hole Flange Mount gold plated
Radius Right Angle 46 Stainless Steel
Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49) 25
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Frequency Range Chart of Connectors Spectrum

Frequency

in (GHz) —=1 2 3 4 8 12.4 15 18 26.5 30 40 50
T T T
Band L S C X KU K KA
1 1 1
Connector Operational Range Applicable MIL, DIN or IEC Spec
Type -

1.4/4.4 DIN 47298

1.8/5.6 DIN 47226

2/5.5

2.4 mm

3.5 mm

7 mm IEC 457-2

7116 DIN 47223

BMA

BNC MIL-C-39012 (IEC 169-2)

C MIL-C-39012 (IEC169-7)

HN MIL-C-3643
K*

N MIL-C-39012

SBX

SBY

SC MIL-C-39012

SMA MIL-C-39012

SMB MIL-C-39012/67/72

SMC MIL-C-39012/73/78

SMP

SPM

No MIL

SSMA Designation

TNC MIL-C-39012

TNC MIL-C-87104/2

TNX

* 'K’ Connector is a trademark of Wiltron Company.
26 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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ll Spectrum

Flexible Cable Assemblies

Purchasing Information on Flexible Cable Assemblies

1Cable97.pm5

Ordering Details:

The Part Number Sequence is:

AB - CDEF - GH - JK

/

GH

Connector to fit one
side of the assembly.

Please identify the
connector code from

the
Connector Selection

A wide variety of cables are
available. A Cable Selection
Chart is shown at the
beginning of each section,
identifying the various cables
and indicating specific data,
such as insertion loss,
frequency range, cable
diameter, flexibility, etc.
Further information is

 available on the individual

data sheets in this section.
The particular cable codes
are noted on the Selection
Chart and the data sheets as

Connector to fit other side of
the assembly. Please
identify the connector code
from the Connectoy

Selection
b ST D

A B:Cable Code

/

4
A
N

Note:

CDEF

Length of the assembly (mm).
Readings will be taken from
reference plane of connector
1 to reference plane of
connector 2. Use center axis
for angled connectors.

For lengths above 9.99
meters, three digits with a
leading D are used to describe
the lengths in decimetres.
Example: 22.7 meters
becomes "D227".

Some connectors might
not be available for certain
cables as standard with
short deliveries. On the
other hand, more
connectors than listed

mighf be available ‘

Ordering Example:

The cable assembly of Type 10 shall have the length of 210 cm. It shall be
terminated with a TNC straight male and a N right angle male (interface of
connector 1 to center axis of the angled connector).
AB = cable code = 10 * CDEF = length in mm = 2100 * GH and JK are the
connectors = 31 and 55.

Part Number for the cable assembly in this example: 10 - 2100 - 31 - 55.

Untitled-2
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Flexible Cable Assemblies Spectrum

28 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)

19.07.01, 11:33

Untitled-2 28

1Cable97.pm5



Nl Spectrum

1Cable97.pm5

Flexible Cable Assem-

blies

Flexible Cable Assemblies

Description: Cable Types:

Description: Cable Types:

Description: Cable Types:

Description: Cable Types:

Description: Cable Types:

Connector Outline Drawings:

Page 31 f.f.

Page 53 f.f.

Page 63 f.f.

Page 69 f.f.

Page 75 f.f.

Page 105 f.f.

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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ll Spectrum

High Performance
Flexible Cable Assemblies

Cables, covered in this section

03 10 11 12 14 17

37 89 43 51 57 60

65 100 | 120 | 140 | 300 | 500

m  High Performance Cable Selection Chart Page 32
m  High Power Cable Selection Chart Page 33
m  High Performance Cable Specifications Page 35 f.f.

Although this section offers a wide range of products, it does not show all
the flexible cables Spectrum Elektrotechnik GmbH is manufacturing and
offering. But this section lists cables which are used in approximately 90%
of the applications.

Should you require something different, please do not hesitate to contact
the factory. The product you need in your program may have been
developed already.

Note: Towards the end of this Handbook, starting at Page 105, you will
find useful information on connectors used most frequently.

Cable specification may change without notice (for equal or superior electrical
performance).

1Cable97.pm5
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High Performance Cable Assemblies for Multi Purpose Applications Spectrum

Frequency
in (GHz) =1 2 3 4 8 12.4 15 18 26.5 30 40 50
T T T
Band L S C X KU K KA
1 1 1
Cable Operational Range
Type -

03 9.5 GHz

11.0 GHz
9.5 GHz
18.0 GHz

12.4 GHz

18.0 GHz

Increasing Insertion Loss

18.0 GHz

12.4 GHz

20.0 GHz

20.0 GHz

39

43

37

11

17 18.0 GHz

26.5 GHz

26.5 GHz

26.5 GHz

26.5 GHz

32 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Spectrum High Power Cable Assemblies for High Power Applications

Frequency
in (GHz) —= 1 2 3 4 8 124 15 18 26.5 30 40 50

Band L S C X KU K KA

1
Cable Operational Range
Type -

500 11.0 GHz

9.5 GHz

300 9.5 GHz

Increasing Power

60A

60B 18.0 GHz

12.4 GHz

120 12.4 GHz

For High Power Applications a variety of High Power
Connectors in different Connector styles were developed,
using special dielectric for good heat dissipation.

1Cable97.pm5
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H||||||||”|Sﬂlﬁﬁtetm;h;ﬂ High Performance Flexible Cable Assem-

Characteristics: blies

- Ultra low loss to 9.5 GHz.

- Very Rugged Construction.

- The Ideal Receive/Transmit Cable.

- Meeting the very highest Quality Standard, as needed
in military applications.

- Procurement for completely terminated assembilies,
fully tested. The test documentation for VSWR and

- Available connectors: 3.5mm, 7mm, 7/16, C, HN, N,
SC, SMA and TNC. For Connector Outline Drawings
please refer to Page 107 f.f.

- For Connector Code details please refer to Pp. 24 - 25.

- For information on armor please refer to Pages 15 - 19.

- For ordering information please refer to Page 27.

Insertion Loss will be supplied with the cable assembly.

Cable - Type 03
Low Loss, High Power

DC - 9.5 GHz

Standard

03

Armored

Cable Code

X Please find Armor & Ruggedizing
Options on Pages 15 - 19.

03x

Frequency Range DC 9.5 GHz
Outer Diameter Standard 13.5
in mm Armored  |See Pages 18 - 19

Impedance in Ohms

Frequency in GHz

1Cable97.pm5

at Sea Level and +25°C S0+2
Velocity in %, + 2% 77
Center Capacitance in pF/m 87
Jacket Overlapping Conductor Dielectric Strength
13 5mmDia. /Aluminum Film ' (60 Hz) in KV rms 8.0
V4 Max. Operating Voltage at 20
//// Sea Level, in KV rms, 60 Hz )
1 0.5 GHz 0.06
//// _ [ 2006Hz 0.14
Dielectric t'gs’g'qs'égﬁ"\'f’s” 4.0 GHz 0.20
11.48mm Dia. Frequency ' 6.0 GHz 0.25
8.0 GHz 0.29
Silver Plated Silver Plated 9.0 GHz 0.32
Copper Braid Copper Braid Nominal 0.5 GHz 4500
= CW-Power 2.0 GHz 1960
z NEn in Watts, vs. 4.0 GHz 1380
x Ave Frequency, at 6.0 GHz 1070
- A, 79
8 Py, 9e Sea . 8.0 GHz 900
g 2 Level and + 20°C 90 GHz 850
< SN RF - Leakage at 9.5 GHz 790 dBC
g 1 \ Operating Temperature Range -54°C 1o
g F +110°C
< Silver Plated
%‘ 0.5 Copper Braid,
2 Outer Conductor Construction  [Aluminum Film,
e - Silver Plated
& rd Copper Braid
“{ 0.2 Outer Jacket PTFE
E / Dielectric Diameter in mm 11.48
E 0.1 Dielectric Material LowP_II_DFeEn sity
go o5 \xe““""{\o“ Dielectric Constant Colp.;er
"g i s Center Conductor Material Silver Plaied
§ Center Conductor Dia. in mm 3.89
< Weight in Gramms/Meter 350
0'0‘0.1 02 05 2 5 10 Minimum Bend Radius, Inside, 90

Static (mm)

Minimum Bend Radius, Inside,
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ngh Performance Flexible Cable Assem-

ll Spectrum

Characteristics:

lﬁsable Type 10

DC - 26.5 GHz

SPECIFICATION Type 10
Standard 10
Cable Code Armored 10x

X Please find Armor & Ruggedizing
Options on Pages 15 - 19.

- Performance to 26.5 GHz, when terminated with K*
or 3.5mm connectors (mating with SMA).

- Meeting the very highest Quality Standard, as needed

in military applications.

+ Procurement for completely terminated assemblies,

fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

- Available connectors: 1.4/4.4, 2.4mm, 3.5mm, 7mm,

7/16, HN, K*, N, SBX, SBY, SC, SMA, SPM and TNC.
For Connector Outline Drawings please refer to
Page 107 f.f.

+ For Connector Code details please refer to Pp. 24 - 25.
+ For information on armor please refer to Pages 15 - 19.
- For ordering information please refer to Page 27.

Outer Conductor Construction

Frequency Range DC 26.5 GHz
Outer Diameter Standard 7.0*
in mm Armored See Pages 18 - 19
Impedance in Ohms at
Sea Level and +25°C 501
Velocity in %, + 2% 75
Capacitance in pF/m 87
Dielectric Strength 5.0
(60 Hz) in KV rms )
Max. Operating Voltage at 1.0
Sea Level, in KV rms, 60 Hz )
0.5 GHz 0.18
. . 2.0 GHz 0.40
Frequency 10.0 GHz 0.97
18.0 GHz 1.35
26.5 GHz 1.70
Nominal 0.5 GHz 950
CW-Power 2.0 GHz 421
in Watts, vs. 5.0 GHz 244
Frequency, at 10.0 GHz 162
Sea 18.0 GHz 114
Level and + 20°C [ 265 GHz o1
RF - Leakage at 18.0 GHz - 100 dBC
. -54°C to
Operating Temperature Range +110°C
Silver Plated
Copper Braid,
Overlapping

Silver Plated
Copper Braid

Aluminum Film,

PTFE with add.

Dynamic (mm)

Outer Jacket Polyolefin
Jacket*
Dielectric Dia. in mm 3.7
. . . Low Density
Dielectric Material PTEE
Dielectric Constant 1.8
. Copper,
Center Conductor Material Silver Plated
Center Conductor Dia. in mm 1.29
Weight in Gramms/Meter 69
Minimum Bend Radius, Inside, 26
Static (mm)
Minimum Bend Radius, Inside, 60

Center
Conductor Overlapping Jacket
1.29mmbDia. Aluminum Film\ 7.0 mm Di§.
Y \
NSYZZR8N\\\

24

NN

Dielectric
3.7mmDia.

Silver Plated Silver Plated

Copper Ribbon Copper Braid

Braid
; - — ] — — — 9 | — ]+ — —|—
4 I D I 1 I [ I I I
=
g SN (N N I 1 I N I I ) I
LIPAAN
P \4[,@ Z
=) T T T T HTIT T o
o NG
(] v
> 1
< ! p
>
= N V|
$ N e
‘50!
aga_ T I TS A T — — 1
o - _ [ O — \\_____ I I
= e N

| Ll DNy
E 0\ // N
m 0.2 A0
T e(\\)'b/ NN
- - — ] \ 1 + L4 — 41— 4 ] —_—
c ] SN
2
‘§0‘. // <
.“:.’. 7
£
<~
0.05
0.1 0.2 0.5 2 5 10 20 30

Frequency in GHz
* 'K' Connector is a trademark of Wiltron
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H||||||||”|Sﬂlﬁﬁtetm;h;ﬂ High Performance Flexible Cable Assem-

Characteristics: blies

- Low Loss Performance to 40.0 GHz.

- Small Diameter.
Rugged Construction.
Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and

- Available connectors: 1.4/4.4, 2.4mm, 3.5mm, BMA,

Insertion Loss will be supplied with the cable assembly.

Cable - Type 11
DC - 40.0 GHz

* . . Standard 11
K*, N, SMA, and TNC. For Connector Outline Drawings
Cable Code Armored 11x
please refer tO Page 107 ff XPIegse find Armor & Ruggedizing
For Connector Code details please refer to Pp. 24 - 25. Options on Pages 15 - 18.
For information on armor please refer to Pages 15 - 19. c':)feq“eD”_CV Range e 2 42-(2’ GHz
. ing i ; uter Diameter andar .
For ordering information please refer to Page 27. i mm Armored |SeoFages 1819
Impedance in Ohms at
Sea Level and +25°C 50+2
Velocity in %, + 2% 74
_ Center Capacitance in pF/m 90
Jacket Overlapping Conductor Dielectric Strength 5o
3.2mmDia. Aluminum Film 0.64mmbDia (60 Hz) in KV rms )
Max. Operating Voltage at 05
7/ \ Sea Level, in KV rms, 60 Hz :
] // 0.5 GHz 0.40
7/// 2.0 GHz 0.85
Dielectric Nominal Insertion 5.0 GHz 1.40
50 Di Loss in dB/m vs. | 10.0 GHz 2.00
~mmuia. Frequency 18.0 GHz 2.60
. . 26.5 GHz 3.20
Silver Plated Silver Plated 200 GHz 2.20
Copper Braid Copper Ribbon . 05 GHz 205
Braid Nominal 2.0 GHz 180
i CWTEC\’leet’t 5.0 GHz 105
z ;:reqlferwséyvs-at 10.0 GHz 70
4 Sea ' 18.0 GHz 48
5 Level and + 20°C | 26-5 GHz 38
g 2 > 40.0 GHz 28
o el RF - Leakage at 18.0 GHz 100 dBC
] 1 . 54°C to
g 1 4% - Operating Temperature Range +110°C
2 N Silver Plated
> 05 A Copper Braid,
_g _| Q\ Outer Conductor Construction Ov_erlappm_g
s A0 NU Aluminum  Film,
g S Silver Plated
A i \ Copper Braid
© 0.2 N
R N Outer Jacket PTFE
E \\ Dielectric Diameter in mm 2.0
@ 0.1 — . . . Low Density
3 Dielectric Material PTEE
c Dielectric Constant 1.8
.90_05 Copper
5| & Center Conductor Material _“opper,
gl 2 N Silver_Plated
g g Center Conductor Dia. in mm 0.64
8l <=, Weight in Gramms/Meter 26
- 0.02 i Bend Radi nsid
; 01 0.2 0.5 2 5 10 20 50 inimum Bena Radius, Inside, 13
3 Frequency in GHz Static (mm)
S| * 'K' Connector is a trademark of Wiltron Minimum Bend Radius, Inside,
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ngh Performance Flexible Cable Assem-

ll Spectrum

lEsable Type 12
DC - 12.4 GHz

SPECIFICATION Type 12
Standard 12
Cable Code | Armored 12x

X Please find Armor & Ruggedizing
Options on Pages 15 - 19.

Characterlstlcs
Excellent Performance to 12.4 GHz.

- Very Rugged Construction.

- Meeting the very highest Quality Standard, as needed
in military applications.
Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

- Available connectors: 7/16, HN, N, SC, SMA and TNC.
For Connector Outline Drawings please refer to
Page 107 f.f.

Frequency Range DC 12.4 GHz For Connector Code details please refer to Pp. 24 - 25.
Outer Diameter Standard 11.2 For information on armor please refer to Pages 15 - 19.
in mm , Armored  |See Pages 18- 19 For ordering information please refer to Page 27.
Impedance in Ohms 50 + 1
at Sea Level and +25°C -
Velocity in %, + 2% 77
Capacitance in pF/m 87 Center Overl .
Dielectric Strength 8.0 Conducto.r ver.applng Jacke—t_
(60 Hz) in KV rms . 2.97mmbDia. luminum Film 11.2mmDia)
I\S/Iax.LOpeIrgtingK\Yoltage6gtH 20 V7 \\
ea Level, in rms, z
0.5 GHz 0.09 k“// \\ Y
_ _ 1.0 GHz 0.14 \\\
Nomlnal Insertion ™5 "5"5HZ 0.20 Dielectric
Loss in dB/m vs. =
Frequency 5.0 GHz 0.34 8.3mmbDia.
10.0 GHz 0.50
12.4 GHz 0.55 Silver Plated Silver Plated
Nominal 0.5 GHz 3100 (B::)aFl)ger Ribbon Copper Braid
CW-Power 1.0 GHz 2100
in Watts, vs. 2.0 GHz 1349 5
Frequency, at 5.0 GHz 780 z «‘1\;\ |
Sea 10.0 GHz 515 < ,onb;»;;?\ o
Level and + 20°C ™22 Ghz 470 g K ~
RF - Leakage at 12.4 GHz -100 dBC e -
. -54°C to o
Operating Temperature Range +110°C 8 ; \
Silver Plated g
Copper Braid, i
) Overlappin = 0.5 =~
Outer Conductor Construction AluminurﬁpFilgm, :Z: | LA
Silver Plated o
Copper Braid >
Outer Jacket PTFE 2 o2
Dielectric Diameter in mm 8.3 =
. . . Low Density § 1 A0 gl
Dielectric Material PTFE g o1 e(\\ga\‘
Dielectric Constant 1.7 - >
Center Conductor Material Sil\?eorp‘;’lle;te d "Eo' 5
Center Conductor Dia. in mm 2.97 §
Weight in Gramms/Meter 280 < —_
Minimum Bend Radius, Inside, 64 0 “o4 02 05 2 s 10 20
Static (mm) Frequency in GHz
Minimum Bend Radius, Inside,

38
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H||||||||”|Sﬂlﬁﬁtetm;h;ﬂ High Performance Flexible Cable Assem-

Characteristics: blies

- Excellent Performance to 20.0 GHz

- Very Rugged Construction.

- Meeting the very highest Quality Standard, as needed
in military applications.
Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and

- Available connectors: 3.5mm, 7mm, 7/16, HN, N, SC,
SMA, and TNC. For Connector Outline Drawings
please refer to Page 107 f.f.

Insertion Loss will be supplied with the cable assembly.

Cable - Type 14
DC -20.0 GHz

SPECIFICATION | Type 14
Standard 14
Cable Code Armored 14x

X Please find Armor & Ruggedizing
Options on Pages 15 - 19.

For Connector Code details please refer to Pp. 24 - 25. Frequency Range DC 20.0 GHz
For information on armor please refer to Pages 15 - 19. | Outer Diameter | Standard 74
For ordering information please refer to Page 27. mmm_ Armored | See Pages 18 - 19
Impedance in Ohms 50 + 1
at Sea Level and +25°C B
Center Velocity in %, = 2% 76
Jacket Overlapping Conductor Capacitance in pF/m 87
,/7.4mmDia. Aluminum Film .88mmbDia. Dielectric Strength 6.0
(60 Hz) in KV rms )
/" / Q Max. Operating Voltage at
_/// N Sea Level, in KV rms, 60 Hz 15
7/// 0.5 GHz 0.13
. . 2.0 GHz 0.29
D'eleCt”(F Nominal Insertion £ Gh; 0.49
5.3mmDia. Loss in dB/m vs. . -
Frequency 10.0 GHz 0.72
Silver Plated Silver Plated 18.0 GHz 1.00
Copper Braid Copper Ribbon 20.0 GHz 1.08
Braid Nominal 0.5 GHz 2200
CW-Power 2.0 GHz 967
5 in Watts, vs. 5.0 GHz 561
= Frequency, at 10.0 GHz 372
z N Sea | 180 GHz 263
5 poh:,;ge\ Level and + 20°C 755 5 Gz 230
8 < U RF - Leakage at 18.0 GHz -100 dBC
N
o . -54°C to
g . Operating Temperature Range +110°C
g Silver Plated
< Copper Braid,
2’ [ 3 i
e 0.5 N Outer Conductor Construction Ov_erlappm_g
= S Aluminum Film,
e Silver Plated
& Copper Braid
202 Outer Jacket PTFE
E o // Dielectric Diameter in mm 5.3
@ 0.1 Koz Dielectric Material Low_ Density
T el PTFE
- Dielectric Constant 1.7
o
+50.05 ; Copper,
. *§ Center Conductor Material Silver Plated
il & Center Conductor Dia. in mm 1.88
< Weight in Gramms/Meter 118
2 0'0‘01 02 05 s 10 20 Minimum Bend Radius, Inside, 38
g Frequency in GHz Static (mm)
3 Minimum Bend Radius, Inside, a0
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Dhirn18.0 GHz

lﬁsable Type 17

Flexible as Woolen

SPECIFICATION Type 17
Standard 17
Cable Code | Armored 17x

X Please find Armor & Ruggedizing
Options on Pages 15 - 19.

Characteristics:

- Performance to 18.0 GHz.

- Small Diameter.
+ Almost no Spring Back; the cable is like Woolen Yarn.

Better System Performance because of nearly no
mechanical interference.

Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

- Available connectors: 1.4/4.4, 3.5mm, BMA, K*, N,

SMA and TNC. For Connector Outline Drawings
please refer to Page 107 f.f.

Static (mm)

Minimum Bend Radius, Inside,

Frequency Range DC 18.0 GHz For Connector Code details please refer to Pp. 24 - 25.
. Standard 2.7 For information on armor please refer to Pages 15 - 19.
Outer Diameter See P 8 . inf . f
in mm Armored ee i%es - |+ For ordering information please refer to Page 27.
Impedance in Ohms
at Sea Level and +25°C 502 Center
Velocity in %, £ 2% 76
Ca acti{anceoin F/:n &5 Jacket PTFE Conductor
apaci: P 2.7/mmDia. Serving 0.6TmmDia
Dielectric Strength 20
(60 Hz) in KV rms ' : Ty, TR
Max. Opergting Voltage at 06 8&2\\\\\\ :'“’y
Sea Level, in KV rms, 60 Hz :N .....
0.5 GHz 0.64 INNN DN
2.0 GHz 1.30 ‘ Dielectric
Nominal Insertion | 4.0 GHz 1.90
Loss in dB/m vs. 8.0 GHz 2.67 ] )
Frequency 12.4 GHz 3.40 Silver Plated Silver Plated
18.0 GHz 2.20 Copper Braid Copper Braid
26.5 GHz 5.10 5
0.5 GHz 320 E
Nominal 2.0 GHz 140 - L
CW-Power 4.0 GHz 90 s af
in Watts, vs. 3 2
Frequency, at 8.0 GHz 58 o |
Sea 12.4 GHz 46 o
Level and + 20°C | 18.0 GHz 36 g 1 a(\o(\
26.5 GHz 28 E et
RF - Leakage at 18.0 GHz -90 dBC %- 0.5 -~
Operating Temperature Range -54°C to +90°C 5 >|
) 2x Silver Plated| § PO
Outer Conductor Construction Copper Braid % O‘VQ?OQ\\
Outer Jacket PTFE 2 02
Dielectric Diameter in mm 1.65 ' £ \
Dielectric Material Low Density | & 0.1
PTFE A
Dielectric Constant 1.7 c
- Copper, 20.05 N
Center Conductor Material Silver Plated ‘g‘
Center Conductor Dia. in mm 0.61 §
Weight in Gramms (Meter) 20 < 602
. T T hWUL
Minimum Bend Radius, Inside, 6.0 04 0.2 0.5 10 20 30

2 5
Frequency in GHz
*'K' Connector is a trademark of Wiltron
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Cc

to Page 107 f.f. Standard 37
For Connector Code details please refer to Pp. 24 - 25. Cable Code | Armored 37x
. . X Please find Armor & Ruggedizing
For information on armor please refer to Pages 15 - 19. Options on Pages 15 - 1.
For ordering information please refer to Page 27. Frequency Range DC 50.0 GHz
Outer Diameter Standard 4.6
in mm Armored  |See Pages 18 - 19
Impedance in Ohms . 50 + 2
at Sea Level and +25°C
Center Velocity in %, + 2% 81
Conductor PTFE Jacket Capacitance in pF/im 79
0. Serving 4.6mmDia. Dielectric Strength 0
\ ‘ (60 Hz) in KV rms )
prsannl’” 7 77 % Max. Operating Voltage at
...... %{ Sea Level, in KV rms, 60 Hz L3
,,/ % ) 4.0 GHz 0.94
Dielectric “ ‘ 8.0 GHz 1.37
3 3ommbDia Nominal Insertion | 12.4 GHz 1.75
' ’ Loss in dB/m vs. | 18.0 GHz 2.18
. . Frequenc
Silver Plated Silver Plated quency 265 GHz 265
CopperBraid  Copper Braid 40.0 GHz 3.10
50.0 GHz 3.60
z 5 4.0 GHz 215
3 P Nominal 8.0 GHz 145
T = CWj”‘C(/Vetft 12.4 GHz 120
2 5 in Wats, VS. 18.0 GHz 97
o Frequency, at
o L Sea 26.5 GHz 80
()
=2 4, pal Level and + 20°C | 40.0 GHz 62
g ?’7,@. 906 50.0 GHz 58
< N RF - Leakage at 18.0 GHz -90 dBC
> D s
© 0.5 : -54°C to
_g o > ¢ Operating Temperature Range +110°C
= '0\‘\ H
b S 2x Silver
= P‘\/ N Outer Conductor Construction Plated Copper
2 02 N Braid
’é: / N Outer Jacket PTFE
B n4 Dielectric Diameter in mm 2.29
T 01 Low Density
: Dielectric Material PTEE
20.05 Dielectric Constant 15
©
] . Copper,
£ Center Conductor Material Silver Plated
2
< - Center Conductor Dia. in mm 0.81
0.02 - -
01 02 05 2 5 10 20 so | Weight in Gramms/Meter 49
Frequency in GHz Minimum Bend Radius, Inside, 25
* 'K' Connector is a trademark of Wiltron Static (mm)

llSpectr

hni

UM High Performance Flexible Cable Assem-

haracteristics:

blies

Performance to 50.0 GHz
- Small Diameter.

Excellent Flexibility.

Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.
+ Available connectors: 2.4mm, 3.5mm, 7mm, K*, N

and TNC. For Connector Outline Drawings please refer

Cable - Type 37

Ultimate Performance
to 50.0 GHz

Untitled-2
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PEcsible - Type 39

Ultimate Performance
to DC - 40.0 GHz

SPECIFICATION | Type 39
Standard 39
Cable Code | Armored 39x

X Please find Armor & Ruggedizing
Options on Pages 15 - 19.

Frequency Range DC 40.0 GHz
Outer Diameter Standard 5.0
in mm Armored See Pages 18 - 19

Impedance in Ohms

Cc

haracteristics:
Low Loss Performance to 40.0 GHz.

- Small Diameter.

Excellent Flexibility.

Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

- Available connectors: 2.4mm, 3.5mm, K*, N, and TNC.

For Connector Outline Drawings please refer to
Page 107 f.f.

For Connector Code details please refer to Pp. 24 - 25.
For information on armor please refer to Pages 15 - 19.
For ordering information please refer to Page 27.

Static (mm)

Minimum Bend Radius, Inside,

at Sea Level and +25°C 50+2
Velocity in %, + 2% 84
Capacitance in pF/m 79
(Eé';ﬁg;”i(; SKt\r/e:\rgtsh 2.0 Jacket PTFE Center
Max. Operating Voltage at s 50mmDia.  /Serving Conducto.r
Sea Level, in KV rms, 60 Hz : ‘ Ay - 0.91mmbDia.
05chz |02 RN
4.0 GHz 0.79 ( NN s
\ LN
Nominal Insertion 8.0 GHz 1.15 ‘ S Dielectri
Loss in dB/m vs. | 12.4 GHz 1.43 2|e9ec ”B
Frequency 18.0 GHz 1.80 .59mmDia.
26.5 GHz 2.20 . .
700 GHz 270 Silver Plated Silver Plated
. . Copper Braid Copper Braid
05 GHz 570 PP PP
Nominal 4.0 GHz 180 _

CWTPC\’L"W 8.0 GHz 120 z "T—TFJ 1" —FFFH T —F
in Watts, vs. 12.4 GHz 95 X AN )R O Ry S I I
Frequency, at “

Sea 18.0 GHz 77 g AN Y I B I N Y A ) I 2
Level and + 20°C | 26.5 GHz 62 S ,/

40.0 GHz 50 P /
RF - Leakage at 18.0 GHz - 100 dBC g’ N~ | | [T "1 TTT1Tiw 1T 1171
) 54°C to g \ pat
Operating Temperature Range o 5 1 Q>
+135°C - SNCH
2x Silver T U%z'ge
. > N Al
Outer Conductor Construction Plated Copper s \ v
Ri ; S o5 N A
ibbon Braid o 0.5
R o ______"'%\\':7/__'_'__ T — T — |~ 171
Outer Jacket cross linked H [ [ [0 | T T — T
Polyolefin = O A \
Dielectric Diameter in mm 2.59 - K%
_ £ F T xS T T T 17
Dielectric Material Low Density @ 02 v \\\
PTFE i N
Dielectric Constant 1.4 c 7 Ui T T \'\:' 1
. Copper, 2 . M
Center Conductor Material Silver Plated 5 0.1
Center Conductor Dia. in mm 0.91 § \\

Weight in Gramms/Meter 67 26&‘

Minimum Bend Radius, Inside, o5 o1 02 0.5 L 10 20 50

2 5
Frequency in GHz
*'K"' Connector is a trademark of Wiltron
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H||||||||”|Sﬂlﬁﬁtetm;h;ﬂ High Performance Flexible Cable Assem-

Characteristics: blies
- Performance to 26.5 GHz, when terminated with K*
or 3.5mm connectors (mating with SMA).
Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

Cable
DC -

26.5 GHz

- Type 43

- Available connectors: 1.4/4.4, 2.4mm, 3.5mm, 7mm, Standard 43
*
7/16, HN, K*, N, SBX, SBY, SC, SQ8,.SMA, SPM Cable Code Armored 43x
and TNC. For Connector Outline Drawings please refer X Please find Armor & Ruggedizing
tO Page 107 f f Options on Pages 15 - 19.
For Connector Code details please refer to Pp. 24 - 25. Frequency Range DC 26.5 GH=
For information on armor please refer to Pages 15 - 19. | Outer Diameter ita”dar: — 4.3 —
L . in mm -
For ordering information please refer to Page 27. : fmored [>ee rages
Impedance in Ohms 50 + 2
at Sea Level and +25°C -
Velocity in %, + 2% 72
Capacitance in pF/m 79
Dielectric Strength (60 Hz) in
5.0
C Overlappi Jacket AL
ter verlapping acke Max. Operating Voltage at Sea 0.7
iuminum Level, in KV rms, 60 Hz :
Film 7 0.5 GHz 0.28
’0.0‘0.0
/,;:0: 00 //// Nominal Insertion 4.0 GHz 0.85
) . . Loss in dB/m vs. 8.0 GHz 1.28
Dielectric Frequency 12.4 GHz 1.70
2.95mmDia. 18.0 GHz 2.10
. . 26.5 GHz 2.70
Silver Plated Silver Plated
Copper Braid Copper Braid 0.5 GHz 800
pp pp Nominal 2.0 GHz 340
CWjPC\’leetft 4.0 GHz 220
5 in Watts, vs.
E Frequency, at 8.0 GHz 150
- Sea 12.4 GHz 120
g L~ Level and + 20°C | 18.0 GHz 90
5 2 26.5 GHz 75
P 4,,8 LA RF - Leakage at 18.0 GHz -90 dBC
o =) 1 S
g 1 N Operating Temperature Range -54°C 1o
g perating Temp 9 +110°C
< Silver Plated
3 05 Copper,
2 ,X Outer Conductor Construction  Aluminium Film,
© yZd Silver Plated
8 o\\o/
@ @\“/ N Copper
2 02 & q Outer Jacket PTFE
E NN Dielectric Diameter in mm 2.95
3 . . . Low Density
m 1
s 0.1 Dielectric Material PTEE
c Dielectric Constant 1.9
o
5 0.05 ; Copper,
5 Center Conductor Material Silver Plated
§ Center Conductor Dia. in mm 0.94
2&" Weight in Gramms/Meter 45
o ,02 — - -
5 04 0.2 0.5 2 5 10 20 30 M|n|'mum Bend Radius, Inside, 40
2 Frequency in GHz Static (mm)
S| *'K' Connector is a trademark of Wiltron Minimum Bend Radius, Inside,
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Insertion Loss in dB/m respectively CW-Power in (KW

0.68 dB/m Insertion
Loss at 18.0 GHz
SPECIFICATION| Type51
Cable|Low Power Assembly<10W| 51
Code |High Power Assembly>10W 51H
Frequency Range DC 18.0 GHz
Outer Diameter in mm 17.0
Impedance in Ohms at
Sea Level and +25°C 50+2
Velocity in %, + 2% 84
Capacitance in pF/m 79
Dielectric Strength 6.0
(60 Hz) in KV rms )
Max. Operating Voltage at 15
Sea Level, in KV rms, 60 Hz )
0.5 GHz 0.10
. _ 2.0 GHz 0.21
Nomlnal Insertion 4.0 Ghz 0.30
Loss in dB/m vs.
Frequency 8.0 GHz 0.43
12.4 GHz 0.55
18.0 GHz 0.68
0.5 GHz 1250
Nominal CW-Power 2.0 GHz 640
in Watts, vs. 4.0 GHz 450
Frequency, at Sea 8.0 GHz 320
Level and + 20°C 12.4 GHz 260
18.0 GHz 220
RF - Leakage at 18.0 GHz -90 dBC
Operating Temperature Range -54°C to +110°C
2x Copper
Outer Conductor Construction Braid, Silver
Plated
Stainless steel
Outer Jacket Armor,
silicone jacketed|
Dielectric Diameter in mm 6.02
. . . Low Density
Dielectric Material PTEE
Dielectric Constant 14
) Copper,
Center Conductor Material Silver Plated
Center Conductor Dia. in mm 2.24
Weight in Gramms/Meter 640
Minimum Bend Radius, Inside, 70
Static (mm)
Minimum Bend Radius, Inside,
. 350
Dynamic (mm)

Characteristics:

Ultra Low Loss to 18.0 GHz.

- The ideal receiver cable.
- Meeting the very highest Quality Standard, as needed

in military applications.

- Cable always will be ruggedized by armor:

- For assemblies to a length of 10 m: Cotton woven
stainless steel spring, silicone jacketed.

- For longer assemblies: Interlaced stainless steel
spiral, polyolefin jacketed.

- Procurement for completely terminated assemblies,

fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

- Available connectors: 3.5mm, 7mm, 7/16, HN, N, SC,

SMA and TNC. For Connector Outline Drawings please
refer to Page 107 f.f.

- Specify power level when ordering:

51 : Power less than 10 Watts.
51H: High Power.

- For Connector Code details please refer to Pp. 24 - 25.
+ For ordering information please refer to Page 27.

Jacket PTFE Center Contact
‘ /10.5mmDia./coatengass /2.24mmDia.
,// VNN
N 2
y/% }\\\}-I'I-}l %4
SN s A2
/% k\“ 2 Low Density
laminated PTFE
6.02mm Dia.
Armor Silver Plated 3 layers
17.0mmDia.  Copper Braid helically wound
(9
. er \\\
0.5 - Pz
TN
0.2 ]
A
0.1 o o
35
D
0.05
0.02
0.1 0.2 0.5 5 10 20

Frequency in GHz

1Cable97.pm5
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Characterlstlcs ‘ able - Type 57
- Performance to 18.0 GHz. .
- Low Loss at Low Price. 0.80 dB/m Insertion
- ldeal as a Test Cable and a System Cable as well.
- Procurement for completely terminated assemblies, Loss at 18.0 GHz
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.
- Available connectors: 3.5mm, 7mm, 7/16, HN, N, SBX
SBY, SC, SMA and TNC. For Connector Outline A-ssvlnf’awfiow 57
Drawings please refer to Page 107 f.f. High Pogver
- Specify power level when ordering: Cable[assembly>10W 57H
57: Power less than 10 Watts. Code |57 Armored 57X
57H: ngh Power Assembly. X gor & Ruggedlzmg
: H ﬂ—:ﬂnn on lé;ms 15 - 57Hx
- For armoring please use the following codes:
57X: Armored Low Power Assembly.
57HX: Armored High Power Assembly. Frequency Range DC 18.0 GHz
+ For Connector Code details please refer to Pp. 24 - 25. Outer Diameter Standard 10.5
+ For information on armor please refer to Pages 15 - 19. in mm Armored | See Pages 18- 19
-+ For ordering information please refer to Page 27. Impedance in Ohms at 50 + 2
Sea Level and +25°C B
Center PTFE Jacket Velocity in %, + 2% 84
onducto servmg\ 10.5mm Dia Capacitance in pF/m 79
2.24mm Dia. Dielectric Strength
> ) 6.0
Z, /// (60 Hz) in KV rms
- Max. Operating Voltage at
X 15
LowDensity Z /// ’ Sea Level, in KV rms, 60 Hz . —
laminated PTFE gg EHZ 8-24
6.02mm Dia. : ; 2 o :
Nomlnal Insertion 2.0 GHz 0.35
) . Loss in dB/m vs.
Silver Plated Silver Plated Frequency 8.0 GHz 0.51
Copper Braid Copper Braid 12.4 GHz 0.64
5 18.0 GHz 0.80
0.5 GHz 1250
E Nominal CW-Power | 2.0 GHz 640
e C in Watts, vs. 4.0 GHz 450
z 2 W, ,
5 By Frequency, at Sea| 8.0 GHz 320
;. /d \\\ Level and + 20°C 12.4 GHz 260
5 1 18.0 GHz 220
> RF - Leakage at 18.0 GHz -90 dBC
2 ke J . -54°C to
ag 0.5 Operating Temperature Range +110°C
@ N 2x Copper
2 ‘\ Outer Conductor Construction Braid, Silver
é 0.2 Plated
o » Cross linked
-g o //// Outer Jacket Polyolefin
~ 01 \“56‘“ Dielectric Diameter in mm 6.02
2 e i Low Density
9 Dielectric Material PTEE
5005 Dielectric Constant 1.4
e . Copper,
§ > Center Conductor Material Silver Plated
—0!_02 Center Conductor Dia. in mm 2.24
0.1 0.2 0.5 2 5 10 20 | Weight in Gramms/Meter 196
Frequency in GHz Minimum Bend Radius, Inside, %0
Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49) 45
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Cable - Type 60A Characteristics:
- High Power applications to 18.0 GHz.
60B - Excellent heat dissipation at the connectors because
. of the Design and the special Dielectric.
H]gh Power to 18,0 GHZ - Ruggedized by a third braid made from stainlesss
. steel, and in addition a stainless steel spring,
0.75 dB/m Insertion Loss interlaced with fabric material.
+ Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.
SPECIFICATION | Type 60 | - Available connectors: 7/16, HN, N, SC, SMA and
S TNC. For Connector Outline Drawings please refer to
Ten‘:peratugre 60A Page 107 ff. .
Cable | -54°C to + 90°C - For Connector Code details please refer to Pp. 24 - 25.
Code | Operating + For ordering information please refer to Page 27.
Temperature 60B - ldentify operating temperature when ordering:
-54°C to +150°C Type 60A operates to  90°C.
Frequen.cy Range DC 18.0 GHz Type 60B operates to 150°C.
Outer Dlamgter in mm 12.0 Center
e e 50 + 2 Stainless  PTFE Conductor
ea Level and +25°C - - -
Velocity in %, £ 2% B4 /Steel Braid /Servmg 2.24mm Dia.
Capacitance in pF/m 79 ®— 888 N
Dielectrip Strength 6.0 N %
(60 Hz) in KV rms / \\\ 7 — )
Max. Opergting Voltage at 15 Low Density
Sea Level, in KV rms, 60 Hz stainless \Jaminated I_DTFE
0.5 GHz 0.11 steel Spiral 6.02mm Dia.
‘ ‘ 2.0 GHz 0.23 interlaced with
tlgglril?lc;gﬁ”g” 4.0 GHz 0.33 fabric material \Silver Plated Silver Plated
Frequency 3.0 GHz 047 ] 12.0mmDia.  Copper Braid Copper Braid
12.4 GHz 0.60 S
18.0 GHz 0.75 E s
Nominal 0.5 GHz 2600 E powéL ]
CW-Power 2.0 GHz 1300 g 2 —
in Watts, vs. 4.0 GHz 950 o \
Frequency, at 8.0 GHz 670 ! ™~
Sea 12.4 GHz 550 z
Level and + 20°C [ =0 Gz 750 L_; R
RF - Leakage at 18.0 GHz ~90 dBC Los o
2x Copper E A
Outer Conductor Construction . Braid % /
Sllyer Plated o 0.2
Stainless steel £E -
Outer Jacket ponamide % /,/
Spiral £ 01 e({\o“/
Dielectric Diameter in mm 6.02 @ \(\/5’4
Dielectric Material Low Density 3 2
PTFE =0.05
Dielectric Constant 1.4 -%
. Copper, o
Center Conductor Material Silverplglate d E
Center Conductor Dia. in mm 2.24 0‘020_1 0.2 0.5 2 5 10 20
Weight in Gramms/Meter 332 Frequency in GHz
Minimum Bend Radius, Inside,
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Characteristics: C bl T 6 5
- Low Loss Performance to 26.5 GHz. a € - ype
Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and 1.4 dB/m Insertion
Insertion Loss will be supplied with the cable assembly.
- Available connectors: 2.5/5.5, N, SC, SMA and TNC.  LLOSS
- For Connector Outline Drawings please refer to
Page 107 f.f.
For Connector Code details please refer to Pp. 24 - 25.
For information on armor please refer to Pages 15 - 19. Standard 65
For ordering information please refer to Page 27. Cable Code Armored 65%
X Please find Armor & Ruggedizing
Options on Pages 15 - 19.
Frequency Range DC 26.5 GHz
Outer Diameter Standard 8.7
in mm Armored  |See Pages 18 - 19
Impedance in Ohms . 50 + 2
at Sea Level and +25°C
Velocity in %, + 2% 84
Center C ); n 0'n F/(:n 79
Conductor PTFE Jacket Diaepl)zgtlr?c Csirelzngpth
1.65mm Dia. i i
Servmg\ 8.7mm Dia. (60 Hz) in KV rms 6.0
e L ] Max. Operating Voltage at
S %/,% Sea Level, in KV rms, 60 Hz 15
""" / 0.5 GHz 0.16
. 7/
Low Density % ‘ ) 2.0 GHz 0.34
laminated PTFE Nominal Insertion 2.0 GHz 050
4.37mm Dia. Loss in dB/m vs.
Frequency 8.0 GHz 0.75
) ) 12.4 GHz 0.95
Silver Plated Silver Plated 18.0 GHzZ 115
Copper Braid Copper Braid - -
5 Nominal 0.5 GHz 1350
s CW-Power 2.0 GHz 590
E in Watts, vs. 4.0 GHz 380
g 4"@ Frequency, at 8.0 GHz 260
$ 2 o%f\ege Sea 124 6Hz 200
> P \\ | Level and + 20°C 18.0 GHz 160
g B RF - Leakage at 18.0 GHz -90 dBC
o =20
3: Operating Temperature Range filg’o(t:o
% 0.5 2x Copper
-E N Outer Conductor Construction Braid,
§ N Silver Plated
] 0.2 M Outer Jacket Cross linked
= 0.2 TN Polyolefin
= Rl NG Dielectric Diameter in mm 4.37
£ \e‘\/ -
@ 0.1 » Dielectric Material Low Density
> PTFE
c Dielectric Constant 1.4
o
5 0.05 ; Copper,
5 Center Conductor Material Silver Plated
§ Center Conductor Dia. in mm 1.65
26-6" Weight in Gramms/Meter 153
. o1 0.2 5 10 20 30 M|n|_mum Bend Radius, Inside, 65
Frequency in GHz Static (mm)
Minimum Bend Radius, Inside,
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Cable -

Type 100

Low Loss, Low Cost
High Performance

DC

-26.5 GHz

SPECIFICATION Type 100
Standard 100
Cable Code Armored 100x

X Please find Armor & Ruggedizing
Options on Pages 15 - 19.

Characteristics:

- Performance to 26.5 GHz, when terminated with K*
or 3.5 mm connectors (matmg with SMA).

- Rugged Construction.

- Short delivery; certain lengths with preferred
connector styles may be in stock.

- The cable used most; significant price advantage
over other similar products.

- Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

- Available connectors: 1.4/4.4, 2.4mm, 3.5mm, 7mm,
7/16, HN, K*, N, SBX, SBY, SC, SMA, SPM and TNC.

Static (mm)

Minimum Bend Radius, Inside,

Frequency Range DC 26,5 GHz For Connector Outline Drawings please refer to
Quter Diameter Standard 5.2 Page 107 f.f.
'&';ergance | Eﬁrmored ScePages 8191 - For Connector Code details please refer to Pp. 24 - 25.
Sen Level and +25°C 50 £1 - For |nforrr_1at|c_>n on armor please refer to Pages 15 - 19.
Velocity in %, £ 2% 75 - For ordering information please refer to Page 27.
Capacitance in pF/m 87
Dielectric Strength 6.0 PTFE Jacket Overlapping Silver Plated
(60 H2) in KV rms : .ZmmDia. /W opper Center
el B : Conductor
0.5 GHz 0.18 &% oA \\\ '
(R
Nominal Insertion 2.0 GHz 0.40 ( k\\ .”".‘b‘\\\
Loss in dB/m vs. 5.0 GHz 0.63 Dielectric
Frequency 10.0 GHz 0.97 —
18.0 GHz 1.35
26.5 GHz 1.70 . .
Norminal 05 GHz 950 Silver Platgd Silver Pla_ted
~W-Power 2.0 GHz 2421 Copper Braid Copper Ribbon
in Watts, vs. 5.0 GHz 244 : Braid
Frequency, at 10.0 GHz 162 2 [ —rthat———t+tHHddt——F1
Sea 18.0 GHz 114 x -+l -
Level and + 20°C [ 265 GHz 91 5
Peak-Power, 10% Duty Cycle |4 x CW-Power g N Tt it
RF - Leakage at 18.0 GHz - 100 dBC % < N 4,
Operating Temperature Range -54°C to = - 04,,8'9\9_ AT =~ T T HTT =
+110°C 5 NG /
~ Copper z ! \\‘
Ribbon Br‘ald, > N >
Outer Conductor Construction Ov‘erlappm.g .g N A
Aluminum Film,| 5 g .
siver Plated | &~ F———F+T+HHEF—NFTHHT ——F1
Copper Braid e L T HHHE AT HHHAE — [
Outer Jacket PTFE = v N
Dielectric Diameter in mm 3.7 E - T 'Té{ o T ‘>< T ]
Dielectric Material Low_Density % 02 \>°> N
PTFE - - — J A HH T — —— T+ HH ™ — 1
Dielectric Constant 1.8 5 v \
. Copper, S 0.9 N
Center Conductor Material Silver Plated g /// ~
Center Conductor Dia. in mm 1.29 i)
Weight in Gramms/Meter 69 20755
Minimum Bend Radius, Inside, 2% o4 02 0.5 2 5 10 20 30

Frequency in GHz
* 'K' Connector is a trademark of Wiltron
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Characteristics: C bl T 12 O
- Excellent Performance to 12.4 GHz a € - ype
- Rugged Construction.
Procurement for completely terminated assemblies, DC -12.4 GHz
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.
- Available connectors: 7/16, HN, N, SBX, SBY, SC,
SMA and TNC. For Connector Outline Drawings Standard 120
please refer to Page 107 f.f. Armored T20x
For Connector Code details please refer to Pp. 24 - 25. Cable Code X Please find Armor & Ruggedizing
For information on armor please refer to Pages 15 - 19. Options on Pages 15 - 19.
For ordering information please refer to Page 27. Frequency Range DC 12.4 GHz
Outer Diameter Standard 11.2
in mm Armored |See Pages 18 - 19
Impedance in Ohms . 50 + 1
at Sea Level and +25°C
Velocity in %, + 2% 77
Capacitance in pF/m 87
Center - -
. Dielectric Strength
Conductor Overlapping Jacket (60 Hz) in KV mgs 8.0
2.97/mmDia. Aluminum Film\ 11.2mmbDia. Max. Operating Voltage at
< Sea Level, in KV rms, 60 Hz 20
\\\ 05 GHz 0.13
N , , 1.0 GHz 0.17
N Nomlnal Insertion 2.0 GHz 0.28
; ; Loss in dB/m vs.
Dielectric 5.0 GHz 0.48
8.3mm Dia Frequency . .
. : 10.0 GHz 0.70
. . 12.4 GHz 0.80
Silver Plated Silver Plated i 0.5 GHz 2710
Copper Ribbon Copper Braid Nominal :
Brari)g pp W-Power 1.0 GHz 1900
B in Watts, vs. 2.0 GHz 1183
= I Frequency, at 5.0 GHz 682
-l A:%'\iq Sea _ [100cmz 450
5 XN Level and + 20°C =525, 395
n? 2 \\ RF - Leakage at 12.4 GHz - 100dBC
) . -54°C to
g . Operating Temperature Range +110°C
2 Silver Plated
< % Copper Braid,
> .
3 0.5 . Overlapping
2 A N Outer Conductor Construction Aluminum  Film,
8 Silver Plated
> Copper Braid
g 0.2 p> Outer Jacket PTFE
= xud Dielectric Diameter in mm 8.3
£ 0"°>\/ Low Density
@ o1 o . i )
s 0. S Dielectric Material PTEE
c Dielectric Constant 1.7
o
0.05 ) Copper,
g Center Conductor Material Silver Plated
§ Center Conductor, 1 Dia. in mm 2.97
< —. Weight in Gramms/Meter 280
0. ‘0.1 02 05 2 s 10 20 Mini_mum Bend Radius, Inside, 64
Frequency in GHz Static (mm)
Minimum Bend Radius, Inside,
Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49) 49
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C bl T 140 Characteristics:
a € - ype - Excellent Performance to 20.0 GHz
- Rugged Construction.
DC -20.0 GHz + Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.
SPECIFICATION Type 140/ . aysilable connectors: 3.5mm, 7mm, 7/16, HN, N, SBX,
SBY, SMA, SC, and TNC. For Connector Outline
Standard 140 .
Drawings please refer to Page 107 f.f.
Cable Code Armored 140x .
X Please find Armor & Ruggedizing - For Connector Code details please refer to Pp. 24 - 25.
Options on Pages 15 - 19. - For information on armor please refer to Pages 15 - 19.
Frequency Range DC 20.0 GHz | . For ordering information please refer to Page 27.
Outer Diameter Standard 7.4
in mm Armored See Pages 18 - 19
Impedance in Ohms . 50 + 1
at Sea Level and +25°C
Velocity in %, + 2% 83 Center
Cgpacitgnce in pF/m 87 Jacket Overlapping Conductor
Dielectric Strength 6.0 7 4mm Dia. uminum Film 1.88mmDia.
(60 Hz) in KV rms )
Max. Opergtmg Voltage at 15 ///
Sea Level, in KV rms, 60 Hz ] A
0.5 GHz 0.15 7//
_ _ 2.0 GHz 0.32 4 Dielecti
Nomlnal Insertion 5 3"5Hz 053 ielectric
Loss in dB/m vs.
Frequency 10.0 GHz 0.75
18.0 GHz 1.05 Silver Plated
20.0 GHz 114 Copper Ribbon
Nominal 0.5 GHz 2200 Braid
CW-Power 2.0 GHz 967
in Watts, vs. 5.0 GHz 561 5
Frequency, at | 10.0 GHz 372 S %L |
Sea _ [18oGHz 263 - D5 99
Level and + 20°C 20.0 GHz 245 g ) N
RF - Leakage at 18.0 GHz -100 dBC e - N
. -54°C to o
Operating Temperature Range +110°C 8 }
Silver Plated g
Copper Braid, <
i e
Outer Conductor Construction ngrlappln.g g 05
Aluminum Film,| .2
Silver Plated o
Copper Braid >
Outer Jacket PTFE 2oz »{\0“/
. " . . P VoL A
Dielectric Diameter in mm 5.3 e
- £ [
Dielectric Material Low Density Q o1
PTFE T
Dielectric Constant 1.4 c
. Copper, 20.05
Center Conductor Material Silver Plated g
Center Conductor Dia. in mm 1.88 §
Weight in Gramms/Meter 118 <
Minimum Bend Radius, Inside 0.02
i ' ' 38 0.1 0.2 0.5 2 5 10 20
Static (mm) Frequency in GHz
Minimum Bend Radius, Inside,

1Cable97.pm5 Date: 10.97
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Uit o oot 1095 GHz Cable - Type 300

Rugged Construction. Low LOSS, ngh Power
- The Ideal Receive/Transmit Cable.

Procurement for completely terminated assemblies, DC - 9-5 GHZ

fully tested. The test documentation for VSWR and

Insertion Loss will be supplied with the cable assembly.
- Available connectors: 3.5mm, 7mm, 7/16, C, HN,

1Cable97.pm5

: ’ Standard 300
N, SC and TNC. For Connector Outline Drawings A r 300
| fer to Page 107 f.f Cable Code | 7000 .
p €ase refer o age e XPIez_ase find Armor & Ruggedizing
For Connector Code details please refer to Pp. 24 - 25. Options on Pages 15 - 19.
For information on armor please refer to Pages 15 - 19. Frequency Range DC 9.5 GHz
For ordering information please refer to Page 27. Outer Diameter Standard 135
in mm Armored See Pages 18 -19
Impedance in Ohms 50 + 2
at Sea Level and +25°C B
Center Velocity in %, + 2% 77
Conductor Overlapping Jacket Cgpacitgnce in pF/m 87
3.89mmDia. uminumFim \  13.5mmDia. Dielectric Strength 8.0
(60 Hz) in KV rms
Max. Operating Voltage at
7/ \\\\ Sea Level, in KV rms, 60 Hz 2.0
N 0.5 GHz 0.07
N 2.0 GHz 0.15
Dielectric Nominal Insertion 2.0 GHz 022
11.48mm DDia. Loss in dB/m vs. - -
Frequency 6.0 GHz 0.27
. . 8.0 GHz 0.32
Silver Plated Silver Plated
m— - 9.0 GHz 0.35
Copper Braid Copper Braid 05 GH 2500
Nominal . z
CW-Power 2.0 GHz 1960
5 in Watts, vs. 4.0 GHz 1380
s T Frequency, at
E )11,% X quency, 6.0 GHz 1070
- e ea | 8.0 GHz 900
= o
g A Level and + 20°C 90 CHz 850
o < RF - Leakage at 9.5 GHz - 90 dBC
NN -54°C t
o ) 0
N
g ; g Operating Temperature Range +110°C
g S Silver Plated
i Copper Ribbon
E 0.5 Outer Conductor Construction Bra|d, .
= Aluminum  Film,
9 T Silver Plated
2 L1 Copper Braid
2 o2 P Outer Jacket PTFE
E / Dielectric Diameter in mm 11.48
Py . . . Low Density
[11] 4
3 0.1 o0 Dielectric Material PTEE
c N\et\“a Dielectric Constant 1.7
o
+=0.05 ; Copper,
5 Center Conductor Material Silver Plated
§ Center Conductor Dia. in mm 3.89
< —_ Weight in Gramms/Meter 350
0.0‘01 02 0’5 : 10 Minimum Bend Radius, Inside, 90
Frequency in GHz Static (mm)
Minimum Bend Radius, Inside,
Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49) 51
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Cable - Type 500
DC - 11.0 GHz

SPECIFICATION]|Type 500
Low Power Assembly<10W] 500L
Cable|High Power Assembly>10W 500B
Code|500L Armored 500H/500K
500 |500B Armored 500R/500T
X Please find Armor & Ruggedizing
Options on Pages 15 - 19.
Frequency Range DC 11.0 GHz
Outer Diameter Standard 14.0
Inmm Armored  |See Pages 18 - 19

Impedance in Ohms

Characterlstlcs
+ Performance to 11.0 GHz.

- ldeal as a Test Cable and a System Cable as well.

- Procurement for completely terminated assemblies,
fully tested. The test documentation for VSWR and
Insertion Loss will be supplied with the cable assembly.

- Available connectors: 7/16, HN, N, SC, SMA and TNC.
For Connector Outline Drawings please refer to
Page 107 f.f.

- For Connector Code details please refer to Pp. 24 - 25.

- Bead captivated connectors available for low power
applications.

- Specify power level when ordering:

500L: Low Power Assembly: <10 W (DC-11.0 GHz).
500B: High Power Assembly: >10 W (DC- 7.0 GHz).

- The Frequency Range is limited by the connector designs.

- For information on armor please refer to Pages 15 - 19.

Dynamic (mm)

50+ 1 - For ordering information please refer to Page 27.
at Sea Level and +25°C
Velocity in %, + 2% 81.6
Capacitance in pF/m 82 Jacket Fiber Glass Center
Dielectric Strength 50 40mmDia. /Serving onductor
(60 Hz) in KV rms ’ 3.94mmbDia.
Max. Operating Voltage at s 7//
Sea Level, in KV rms, 60 Hz ) v4 A
0.5 GHz 0.07 ////
Nominal Insertion 2.0 GHz 0.15 Dielectric
Loss in dB/m vs. 4.0 GHz 0.22 1029mlea
Frequency 8.0 GHz 0.32
10.0 GHz 0.36 Silver Plated Silver Plated
) 0.5 GHz 4500 opper Brai opper Braid
Nominal CW-Power 2.0 GHz 2260
in Watts, vs. 5
Frequency, at Sea 4.0 GHz 1610 E \’?!J:J g
Level and + 20°C 8.0 GHz 1050 - 'ege
10.0 GHz 950 5 Poug
RF - Leakage at 11.0 GHz - 100 dBC 8 < v N
Operating Temperature Range -65°C to +150°C| o NN
- o NN
Silver Plated & 1
Copper Braid, g
i <
Outer Conductor Construction Fiber Qlass >
Serving, o 0.5
Silver Plated 2 F
Copper Braid o - 1
o =
Outer Jacket Neoprene @ A
Dielectric Diameter in mm 10.29 = 0.2 /
. . . Low Density £
Dielectric Material PTEE & 01
Dielectric Constant 15 3 \@\‘\O“
i Copper, c we®
Center Conductor Material Silver Plated _go. 5 3
Center Conductor Dia. in mm 3.94 g
Weight in Gramms/Meter 360 8
Minimum Bend Radius, Inside, 9% <502
Static___(mm) 0.1 0.2 0.5 2 5 10 20
Minimum Bend Radius, Inside, 180 Frequency in GHz
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Commercial Cable Assemblies

(RG - Cable Assemblies)

RG-400/U 40 60

] Connector Outline Drawings: 131 f.f.
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Spectrum Commercial Cable Assem-

Frequency
in (GHz)—= 1 2 3 4 8 12.4 15 18
T I
Band L S C X KU
1 1
Cable Operational Range
Type -

1Cable97.pm5

Increasing Insertion Loss

21 10.0 GHz

23 10.0 GHz

42

40

58

32
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Cable - Type 21
DC - 10.0 GHz
SPECIFICATION| Type 21
Cable Code 21
Frequency Range  y pieace fing Af
Outer Diameter Seatigeren Pqoes 15 -119.8
inmm Armored [See Pages 18 - 19
Impedance in Ohms
atpSea Level and +25°C 502
Velocity in %, + 2% 65.9
Capacitance in pF/m 106
Dielectri_c Strength 10.0
(60 Hz) in KV rms )
Max. Opergting Voltage at 3.7
Sea Level, in KV rms, 60 Hz
0.5 GHz 0.22
Nominal Insertion | 2.0 GHz 0.55
Loss in dB/m vs. 4.0 GHz 0.86
Frequency 8.0 GHz 1.39
10.0 GHz 1.60
Nominal 0.5 GHz 370
C\’l‘:]f’/\fl’;‘;g " 2.0 GHz 180
Frequen’cy, at 4.0 GHz 120
Sea 8.0 GHz 80
Level and + 20°C 10.0 GHz 70
RF - Leakage at 10.0 GHz -90 dBC
Operating Temperature Range [-40°C to +85°C
2x Silver
Outer Conductor Construction Plated Copper
Braid
Outer Jacket PVC
Dielectric Diameter in mm 7.24
Dielectric Material PE
Dielectric Constant 2.3
Center Conductor Material Silver Plated
stranded copper
Center Conductor Dia. in mm 2.25
Weight in Gramms/Meter 209
Minimum Bend Radius, Inside, 55
Static  (mm)
Minimum Bend Radius, Inside,
Dynamic (mm) 165

Characteristics:

+ Performance to 10.0 GHz.

- Commercial applications or Test Centers where
Insertion Loss and price are of importance.

- Procurement for the raw cable only, or completely
terminated assemblies, 100% tested in VSWR and
Insertion Loss.

- Available connectors: 7mm, 7/16, HN, N, SBX, SBY,
SC, SMA and TNC. For Connector Outline Drawings
please refer to Page 131 f.f.

+ For Connector Code details please refer to Pp. 24 - 25.

+ For information on armor please refer to Pages 15 - 19.

- For ordering information please refer to Page 27.

Center
Silver Plated Conductor
Copper Braid 2.25mm Dia.
(7x.75mm)
D, sseaees RN
atel —
Dielectric
Jacket 7.24mmDia.
10.8mmDia. )
Silver Plated
Copper Braid
z S
&
)
2 2
5 ’
1
& d
o 1
(]
2 4
V
$ o5 S
2 /a
3 T A
o o™ T N
8 02 o S
= A I~
£ NS
a o1 [~
T
=
20.05
©
3
c
]
< -
0.02
0.1 0.2 0.5 5 10

Frequency in GHz
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Characteristics:

Ll Spectrum

hnik GmbH

RG - Flexible Cable Assem-

blies

Performance to 10.0 GHz

Double shielded for lower leakage.

Usage in Commercial Systems.

Low Price.

Procurement for the raw cable only, or completely
terminated assemblies, 100% tested in VSWR and
Insertion Loss.

- Available connectors: BNC, N, SMA and TNC. For

Attenuation

( dB/m ), respectively Average Power ( KW

Connector Outline Drawings please refer to

Page 131 f.f.

For Connector Code details please refer to Pp. 24 - 25.
For ordering information please refer to Page 27.

Cable - Type 23

RG -223/U
DC - 10.0 GHz

SPECIFICATION

Cent Cable Code Standard 23
enter
i Frequency Range DC 10.0 GHz
Conductor Silver Plated Outgr Dia)r/neterg
0.89mm Dia. Copper Braid in mm Standard 5.5
Impedance in Ohms
D +
24/ 3 at Sea Level and +25°C 502
— Velocity in %, + 2% 65.9
""" Capacitance in pF/m 101.0
Dielectric Dielectric Strength 50
2.95mmDia. Jacket (60 H2) in KV rms '
5 EmmDia Max. Operating Voltage at 19
Silver Plated : : Sea Level, in KV rms, 60 Hz i
Copper Braid 0.5 GHz 0.38
Nominal Insertion | 2.0 GHz 0.80
Loss in dB/m vs. 4.0 GHz 1.22
5 Frequency 8.0 GHz 1.85
10.0 GHz 2.00
Nominal 0.5 GHz 170
2 1 CW;E?XIVStrtS Vs 2.0 GHz L
1 , .
/// Frequency, at 4.0 GHz 51
. Sea 8.0 GHz 35
' Level and + 20°C | 10.0 GHz 30
RF - Leakage at 10.0 GHz - 90 dBC
0.5 0 A Operating Temperature Range  |-40°C to +85°C
R 2x Silver Plated
A i
P\\e Outer Conductor Construction Copper Braid
Outer Jacket PVvC
0.2 Ave P —— .
A '.9\\ Dielectric Diameter in mm 2.95
N
Sy N . . .
01 ~N Dielectric Material PE
Dielectric Constant 2.3
0.05 Center Conductor Material Silver Plated
.05 Copper
N Center Conductor Dia. in mm 0.89
Weight in Gramms/Meter 61
0.02 Mini_mum Bend Radius, Inside, 30
0.1 0.2 0.5 2 5 10 20 Static (mm)
Frequency in GHz Minimum Bend Radius, Inside, 80

Dynamic _(mm)
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RG - Flexible Cable Assemblies

ll Spectrum

RG -316/U
DC - 3.0 GHz

Cable - Type 31

Dynamic (mm)

SPECIFICATION | Type3l
Cable Code [ Standard 31
Frequency Range DC 3.0 GHz
Quter Diameter Standard 25
in mm
Impedance in Ohms
at Sea Level and +25°C 50+2
Velocity in %, + 2% 69.5
Capacitance in pF/m 105
Dielectric Strength 20
(60 Hz) in KV rms )
Max. Operating Voltage at 0.9
Sea Level, in KV rms, 60 Hz )
) ) 0.5 GHz 0.70
Frequency 2.0 GHz 1.57
3.0 GHz 1.89
Nominal
CW-Power 0.5 GHz 170
in Watts, vs.
Frequency, at 1.0 GHz 130
Sea 2.0 GHz 91
Level and + 20°C 3.0 GHz 75
RF - Leakage at 3.0 GHz -80 dBC
. -54°C to
Operating Temperature Range +110°C
1x Silver
Outer Conductor Construction Plated Copper
Braid
Outer Jacket PTFE
Dielectric Diameter in mm 1.52
Dielectric Material PTFE
Dielectric Constant 2.0
Stranded
Center Conductor Material Silver Plated
Copperweld
Steel
Center Conductor Construction 7x.17 mm
Center Conductor Dia. in mm 0.51
Weight in Gramms/Meter 17
Minimum Bend Radius, Inside, 24
Static  (mm)
Minimum Bend Radius, Inside, 60

Characteristics:

-+ Performance to 3.0 GHz

- Usage in Commercial Systems for low frequency
applications.

+ Low Price.

+ Procurement for the raw cable only, or completely
terminated assemblies, 100% tested in VSWR and
Insertion Loss.

- Available connectors: 1.8/5.6, SMA, SMP, N and TNC.
For Connector Outline Drawings please refer to
Page 131 f.f.

+ For Connector Code details please refer to Pp. 24 - 25.

- For ordering information please refer to Page 27.

Center
Jacket Conductor
(2.5mmDia. mm Dia.
@ :S:Ill. \\\\- p—
( E-:I X \\\ §
Dielectric
1.52mm Dia.
Silver Plated
Copper Braid
I ) S U R Ry P ) S S B
T e e s s B Bt
- | I ] ]
% F— =T A AT =TT+ —F 1+
o 2 i i 1 I I
3 S A A Y I . ot
s | HERR /r/ |
> 1 1 1 | 1 1 1
< ! 1 1 | I I I
]
= ] I - I I
2 [ Lo d | |
§ o5 ——fryeni=r 1 ——
N R e N e e
‘L’_ == ;_'_I__I_'I____“__I___I__
£ = 'po"efa\ge‘,&—%ﬁ————-———-l———-l——
o 0.2——Wr— 4\\ i I
- I D D A \____J___J__
5 | | ||| N | |
o
g oH——t—t—f—t 1 T~
g : -+ ——t
2 ! 1 ! !
<"_“05 1 1 ] 1 1 1
0.1 0.2 2 3

0.5
Frequency in GHz
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m“”“mlsﬂﬁﬂt;ﬂ RG - Flexible Cable Assem-
r ristics: l
Characteristcs: v or blies Cable - Type 32

- This cable is similar to the RG316/U, but it is

double shielded for lower leakage. RD - 316/U

- Usage in Commercial Systems for low frequency
applications.

- Low Price. DC - 3.0 GHz

- Procurement for the raw cable only, or completely
terminated assemblies, 100% tested in VSWR and
Insertion Loss.

- Available connectors: 1.8/5.6, SMA, SMP, N and TNC.

- For Connector Outline Drawings please refer to
Page 131 f.f.

- For Connector Code details please refer to Pp. 24 - 25.

-+ For ordering information please refer to Page 27.

1Cable97.pm5

Center Cable Code Standard 32
Conductor Silver Plated Frequen.cy Range DC 3.0 GHz
0.5TmmDia. Copper Braid rﬁ;;er Diameter Standard 3.1
b Impedance in Ohms . 50+ 2
727 at Sea Level and +25°C
—— 7 ¥ . Velocity in %, + 2% 69.5
SN Capacitance in pF/m 105
Dielectric Dielectric Strength 20
. (60 Hz) in KV rms )
1.52mmDia. Jacket . Max. Operating Voltage at 0.9
. 3.1mm Dia. Sea Level, in KV rms, 60 Hz :
Silver Plated _ _ 0.5 GHz 0.70
Copper Braid Noml_nal Insertion 1.0 GHz 110
Loss in dB/m vs. >0GH 157
Frequency d z :
3.0 GHz 1.89
= 5 r— T — T T 7 T T I T 1 11— — T 1 T ] Nominal
< — _I — _I — | _ I_ o o I I_ — I_ . CW—Power 0.5 GHz 170
= | I A | | 'é‘rréigigf' at 1.0 GHz 130
g r—A—tA— A H 1T+ +1 ke ' 20GHz o1
o 2 i i - l I Level and + 20°C 3.0 GHz 75
g I R T O A Y O I = RF - Leakage at 3.0 GHz _80 dBC
5 | RN / | . 54°Cto
o . | | | | | | Operating Temperature Range +110°C
< ! - ! ! 2x Silver
) T T T I I I Outer Conductor Construction Plated Copper
2 I = | | Braid
3 0.54— N‘el\g'— ——+H—T—TTTT——+—T—+ |OuterJacket PTFE
§ ) } —— i i Dielectric Diameter in mm 1.52
= zg T r it T T Dielectric Material PTFE
£ Lt AVer ) I | e — e | Dielectric Constant 2.0
@ 0.2 Po, Ia\gle\\ | : : Stranded
T ! . Silver Plated
I~
: L g = - — I I Center Conductor Material Copperweld
S | | ||| \\L | Steel
® 0.1 } } —— i f Center Conductor Construction 7x.17 mm
g } } —— i ¢ Center Conductor Dia. in mm 0.51
= | | | | | | Weight in Gramms/Meter 24
< 6‘:05 ] ] ] | | | Minimum Bend Radius, Inside, 24
0.1 0.2 05 2 3 |Static (mm)
Frequency in GHz Minimum Bend Radius, Inside, 60
Dynamic (mm)
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RG - 400/U

DC -12.4 GHz

Cable - Type 40

Characteristics:

+ Performance to 12.4 GHz, degraded Performance to
18.0 GHz.

- Almost identical to RG-142/U, with the exception of
the center conductor: RG-400/U has a stranded
center conductor.

Usage in Commercial Applications where price is of
utmost importance.

Procurement for the raw cable only, or completely
terminated assemblies, 100% tested in VSWR and
Insertion Loss.

Static

(mm)

SEECIRICATIONSIIVREO ., zilabie connectors: 1.8/5.6, BNC, N, SMA and TNC.
Cable Code | Standard 40 For Connector Outline Drawings please refer to
Frequency Range DC 12.4 GHz Page 131 f.f.
Outer Diameter For Connector Code details please refer to Pp. 24 - 25.
. Standard 4.95 . . .
in mm For ordering information please refer to Page 27.
Impedance in Ohms 50 + 2
at Sea Level and +25°C B Center
Velocity in %, + 2% 69.5 Silver Plated Conductor
Capacitance in pF/m 105 Copper Braid 0.98mm Dia.
Dielectric Strength 5.0
(60 Hz) in KV rms ' 2 3 N
Max. Operating Voltage at 14 JI—
Sea Level, in KV rms, 60 Hz ) QX N
gg g:i 823 Dielectric
Nominal Insertion 4'0 ch 1'40 Jacket 2.95mmDia.
Loss in dB/m vs. . z - 4.95mmDia.
Frequency 8.0 GHz 2.24 Silver Plated
124 GHz 3.00 Copper Braid
18.0 GHz 4.00
Nominal 0.5 GHz 400 = 5
CW-Power 2.0 GHz 192 < /
in Watts, vs. 4.0 GHz 132 g Bz
Frequency, at 8.0 GHz 92 s o
Sea | 1246Hz 75 o L
Level and + 20°C 18.0 GHz 60 o v
RF - Leakage at 18.0 GHz -80 dBC s ! p
Oerat 54°C to S ﬁ&
perating Temperature Range o '%¢ pd
+110°C > 0.5 gL\
2x Silver g™ N A
Outer Conductor Construction |Plated Copper 5 /)g\
Braid 8 Qo
o 40
Outer Jacket PTFE o 0.2 //\)’b\\
Dielectric Diameter in mm 2.95 = /,1(@0 N
Dielectric Material PTFE FEJ . \\
Dielectric Constant 2.0 5 01
Stranded :
Center Conductor Material Silver Plated 20.05
Copper wire S
Center Conductor Construction | 19 x 0.20 mm S
Center Conductor Dia. in mm 0.98 E —
Weight in Gramms/Meter 74 0 ‘o 02 o5 ! s 10 20
Minimum Bend Radius, Inside, 40 ) ) “Frequency in GHz

60 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Characteristics:

llSpectrum

hnik GmbH

RG - Flexible Cable Assem-

blies

Performance to 12.4 GHz, degraded Performance to
18.0 GHz.

- Almost identical to RG-400/U, with the exception of

the center conductor: RG-142/U has a solid center
conductor.

Usage in Commercial Applications where price is of
utmost importance.

Procurement for the raw cable only, or completely
terminated assemblies, 100% tested in VSWR and
Insertion Loss.

- Available connectors: 1.8/5.6, BNC, N, SMA and TNC.

For Connector Outline Drawings please refer to
Page 131 f.f.

Cable - Type

RG - 142B/U
DC - 12.4 GHz

Cable Code Standard

42

42

For Connector Code details please refer to Pp. 24 - 25. Frequency Range DC 12.4 GHz
For ordering information please refer to Page 27. O“)ter Diameter | ¢ dard 4.95
mm
Center at Sea Level and 125°C 5042
Conductor Silver Plated —
0.94mm Dia Copper Brai Velocity in %, + 2% 695
Capacitance in pF/m 105
Dielectric Strength
Y777 P9 (60 Hz) in KV rms 50
s 4 Max. Operating Voltage at 14
Sea Level, in KV rms, 60 Hz )
Dielectric 0.5 GHz 0.34
2.95mmDia. Jacket _ ) 2.0 GHz 0.87
Z.95mmDia. Nominal Insertion ™—7"q"G 1.40
Silver Plated Loss in dB/m vs.
_ 8.0 GHz 2.24
Copper Braid Frequency
PP 12.4 GHz 3.00
= 18.0 GHz 4.00
E Nominal 0.5 GHz 400
- CW-Power 2.0 GHz 192
g " i in Watts, vs. 4.0 GHz 132
kS 2 »” Frequency, at 8.0 GHz 92
s pd Sea _ [[12acHz 75
& 1 N Level and + 20°C 18.0 GHz 60
2 41,% RF - Leakage at 18.0 GHz -80 dBC
> ﬁ%\% . 54°C to
< 0.5 _L\\ » Operating Temperature Range +110°C
>
3 N 2x Silver
g Pz Outer Conductor Construction |Plated Copper
4 ot Braid
¢ oz o
= e . Outer Jacket PTFE
£ / \\ Dielectric Diameter in mm 2.95
2 o1 u Dielectric Material PTFE
= Dielectric Constant 2.0
.§0 5 Silver Plated
§ - Center Conductor Material Copperweld
£ Steel
E Center Conductor Construction | 1 x 0.94 mm
0.02 Center Conductor Dia. in mm 0.94
0.1 0.2 0.5 Frequency irfGHz ° 10 20 ["weight in Gramms/Meter 69
Minimum Bend Radius, Inside, 40

61
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RG - Flexible Cable Assemblies

ll Spectrum

Applications
DC - 3.0 GHz

Cable - Type 58
RG - 58C/U

For Lower Frequency

SPECIFICATION | Type 58
Cable Code | standard 58
Frequency Range DC 3.0 GHz
Outer Diameter Standard 4.95
mm)
Impedance in Ohms
at Féea Level and +25°C 50+2
Velocity in %, + 2% 65.9
Capacitance in pF/m 106
Dielectric Strength 5.0
(60 Hz) in KV rms )
Max. Opergting Voltage at 14
Sea Level, in KV rms, 60 Hz )
) ) 0.5 GHz 0.55
Frequency 2.0 GHz 1.42
3.0 GHz 1.89
Nominal
CW-Power 0.5 GHz 82
in Watts, vs.
Frequency, at 1.0 GHz 58
Sea 2.0 GHz 39
Level and + 20°C 3.0 GHz 32
RF - Leakage at 1.0 GHz -80 dBC
Operating Temperature Range |-45°C to +85°C
Outer Conductor Construction 1x Tin PIat_ed
Copper Braid
Outer Jacket PVC-II A
Dielectric Diameter in mm 2.95
Dielectric Material PE
Dielectric Constant 2.3
Center Conductor Material Stranded Tinned
Copper
Center Conductor Construction | 19 x 0.18 mm
Center Conductor Dia. in mm 0.90
Weight in Gramms/Meter 39
Minimum Bend Radius, Inside, o5
Static (mm)

(o

- Available connectors: BNC and SMA. For Connector

haracteristics:
Performance to 3.0 GHz.

Usage in Commercial applications or Test Centers
where the Insertion Loss is of little importance.

Procurement for the raw cable only, or completely
terminated assemblies, 100% tested in VSWR and

Insertion Loss.

Outline Drawings please refer to Page 131 f.f.
For Connector Code details please refer to Pp. 24 - 25.
For ordering information please refer to Page 27.

Center
Jacket Conductor
4.95mm Dia. .90mm Dia.
(19 x.18mm)
00N
N
( NN
Dielectric
2.95mmDia.
Tin Plated
Copper Braid
5 I I I 1 1 1
S i EEER i i
- i 1 i i
e | | | || | |
S | HERE [
) | | [ |1 |
g 1 i 1 / i
2 ! ——— | |
> n& I I I | |
g %0 NS | |
= et T ' '
5 L PET L | |
- || 1] | |
= . 'AVera I ] | |
- Powpede 1| | | |
@ 0.1 | ] ! | |
T I I T 1 1
~ 1 1 1 1 1 1
£ cos : BEEEIEES | |
'*5 e I I N I |
L ==
E 0702 1 1 1 | | |
0.1 0.2 0.5 2 3

Frequency in GHz
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Quick Connections
Cable Assemblies
with
PUSH-ON Connectors

[ | Cable Types available with PUSH-ON Connectors

[ Detailed Information on the Cables
Type Page

m  Quick Connection Cable Selection Chart Page 65

®  Quick Connections Specifications Page 66

m  Purchasing Information Page 68

m  Connector Outline Drawings
- for PUSH - ON Connectors Page 67
- for High Performance Cables Page 107 £.f.
- for Commercial Cables Page 131 f.f.

for ANA - Cables Page 143 f.f.
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Spectrum Quick Connections (PUSH-

Frequency

in (GHz) =1 2 3 4 8 12.4 15 18 26.5 30 40 50
T T T
Band L S C X KU K KA
1 1 1
Cable Operational Range
Type -

14
Page 39

20.0 GHz

140
Page 50

20.0 GHz

10 26.5 GHz

26.5 GHz

Increasing Insertion Loss

26.5 GHz

26.5 GHz

12.4 GHz

12.4 GHz

Regular Connectors Pages 24-25

Connector Selection Charts

PUSH - ON Connectors Page 67

Regular Connectors Page 105f.f.

Connector Outline Drawings
PUSH - ON Connectors Page 67

1Cable97.pm5
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Quick Connections (PUSH-ONs) Specifications ||||||||||”|SEFEFFG£!E

The specifications below are general specifications for all PUSH -ON connectors. Specifications in the following table are
recommended for any procurement documents or drawings. In the event of any conflict, these specifications shall govern.The
Push-ON Connectors were developed to eliminate the time consuming lightening, torquing and loosening of connectors during
test. The connector slides directly onto any Female of the same connector style, allowing quick connecting and disconnecting. Its
mechanism locks safely onto the standard thread of the Female connector.

GENERAL

Standard Materials

STEEL corrosion resistant 1.4305 per DIN 17440 (QQ-S-764, class 303 or ASTM-A-582-
80).

ALUMINUM AlIMg4.5Mn per DIN 1725, AIMgSi0.5 per DIN 1725, AlMgSil per

DIN 1725 (6061-T6 per QQ-A-225/8).

BRASS CuZn39Pb3 per DIN 17660 (QQ-B-626, half hard).

COPPER BERYLLIUM 33-25 CuBe2Pb H per DIN 17666 (QQ-C-530).

TFE Fluorocarbon per DIN 52900 (MIL-P-19468 and L-P403).

SILICONE RUBBER per DIN 3771 (MIL-R-5847 and ZZ-R-765, Class 11 B,) Grade 50 -

19,

Contact Resistance
Dielectric Withstanding Voltage

RF High Potential
Withstanding Voltage

RF Leakage

Insertion Loss

1.0 milliohms max.
3000 VRMS, 60 Hz

4000 VRMS @ a 5 MHz

90 dB max. to 3.0 GHZ
-80 dB max to 7.5 GH%

0.15 dB max. at 7.5
GHz

1.0 milliohms max.
2500 VRMS, 60 Hz

1500 VRMS @ a 5 MHz

-90 dB max. to 3.0
GHz
-75 dB max to 18.0
GHz

Finish- for E%P;\P/)[ER BERYL- BORRIUM NITRITE Dielectric for high power applications per inhouse specification.
Center Contacts shall be gold plated to a minimum thickness of .00005 inch (1.27 um) in
STAINLESS STEEL accordance with MIL-G-45204, Type II, Grade C.
ALUMINUM shall be passivated per QQ-P-35.
Conductive Parts shall have an iridited finish per MIL-C-5541.
BRASS Other parts, such as Coupling Nuts and Back-Bodies shall be anodized per MIL-A-8625.
.00003 inch (0.8 pm) min.gold plating per MIL-G-45204, or nicle plating per QQ-N-190, as}
VARIOUS specified.
Design Tmoloy .UU0T inch (2.5 pm) min. plating, Consisiing ol 55% Copper 7 20% Zinc 7 25% I1in
(on special request).
ELECTRICAL | 1€ ACS1SH qaindt | LINC QITCHSION A €L T RgHTion,
Frequency Range DC to 7.5 GHz DC to 18.0 GHz DC t0 26.5 GHz DC to 18.0 GHz
Insulation Resistance Not less than 1.000 Not less than 5.000 Not less than 5.000 Not less than 5.000
megaohms. megaohms. megaohms. megaohms.
Voltage Standing Wave Ratio (VSWR) 1.10: 1 1.15:1 1.15:1([DC-18.0 1.15:1
GHz)

120 :1 (18.0 - 26,5
GHz)

3.0 milliohms max.
1500 VRMS, 60 Hz

1000 VRMS @ a 5 MHz

-80 dB max. to 3.0
GHz

1.0 milliohms max.
2500 VRMS, 60 Hz

1500 VRMS @ a 5 MHz

90 dB max. to 3.0 GH3
-65 dB max to 18.0
GHz

0.2 dB max. at 18.0

Longitudinal Force max.

Not applicable.

Shall not exceed 6 inch

Impedance -65 dB max to 26.5
. 0.2 dB max. at 18.0 GHz
Corona Level Voltage 50 Ohms Nominal GHz GHz .
2800V els+-0-f ey 1Q 50 Ohms Nominal
MECHANICAL e ) 50 Ohms Nominal %LUD R ol 200 Valte @ 70 000 ft
500 Volts @ 70,000 ft. Ohms Nominal
Connector Durability 500 mating cycles min. | 500 mating cycles min. §80 méHlsﬁg C%Té[sl%ﬂin. 500 mating cycles min.
250 Volts @ 70,000 ft.
Temperature -55°Cto+155°C -65°C to+100°C -65°Cto+165°C -65°C to+100°C
Force to Engage and Disengage Not applicable. Not applicable. Shall not exceed 2 inch Shall not exceed 24 inch
pounds (0.226 Nm) pounds (0.452-0.678Nm)

Not applicable.

Not applicable.

Thermal Shock

Moisture Resistance

Specification MIL-STD-202, Method 107, Test Condition B, except high temperature

shall be +200°C.

Specification MIL-STD-202, Method 106. Step 7b (vibration) shall be omitted.

pounds (0.678 Nm).
ENVIRONMENTAL
Corrosion (Salt Specification MIL-STD-202, Method 101, Test Condition B. The salt solution shall be
Spray) 5%.
Vibration Specification MIL-STD-202, Method 204, Test Condition D.
Shock Specification MIL-STD-202, Method 213, Test Condition 1.

1Cable97.pm5
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Spectrum Quick Connections (PUSH-ONs) Specifica-

passivated /_'
Stainless Steel 2716
J— AT
Brass, Silver 3 2
in|+
Plated for lower \ 5
Intermodul ation
Products 1681"
42,7
passivated
Stainless Steel N
e s I I S V0N
- 3le
Brass, Silver -
Plated for lower
Intermodul ation
1.223"
Products f 31
n n
Stainless Steel sl
1= I I P =
g. e
Brass, Silver
Plated for lower
Intermodul ation 1;12?
Products ‘
5/16"Hex.
9
L
M max.
Available mid 1997
TNC &
ajo
-S—~—~——-——-| — | — ¢ oon ufS
§ 1.256"
IS 319
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Quick Connections (PUSH-ONs) lll Spectrum
Purchasing Information on Quick Connecting Assemblies

Ordering Details:

The Part Number Sequence is:

AB - CDEF - GH - JK

GH

\Connector to fit

Connector to fit one other side of
/ side of the assembly. the assembly.
Please identify the Please identify

connector code from AB . Cable COde the connector

| the table on Pages 24- code from the

| 25 for table on Pages

24 - 25 for
regular

(connectors,

and for PUSH-

67.

CDEF

Length of the assembly (mm),
- Readings will be taken from
reference plane of connector
1 to reference plane of
Please note: connector 2.

Some connectors might
not be available for certain
cables as standard with
short deliveries. On the
other hand, more
connectors than listed
might be available.

For cable assemblies, made to customer specification, or complying to special requirements, the
company will issue a special part number.

Ordering Example: The cable assembly of Type '18' shall have the length of 80 cm. It shall
be terminated with "TNC PUSH-ON locking' (Code from Page 67) and 'SMA
female' - (Code from Page 25). Length is from interface to interface.

AB = cable code = 18 * CDEF = length in mm = 0800 * GH and JK are the
connectors = TS and 21.

Part Number for the cable assembly in this example: 18 - 0800 - TS - 21.

1Cable97.pm5
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Phase Stable Assemblies (ANA-Cable Assem-

ll Spectrum

IbhﬁS)Cable Assemblies of Series 16, 18 and 22
are Phase Stable Assemblies, designed for the
Vector Network Analyzers of HP and Wiltron.

The Cables of Types 18 and 22 operate to 26.5
GHz, while Cable Type 16 works to 50.0 GHz
(when supplied with 2.4mm connectors).

One end of the Assembly is usually terminated
with a "special" 2.4mm, 3.5mm, or K* connector.
These connectors are designed with a larger than
standard coupling nut for greater stability, mating
directly with the RF ports of the Network
Analyzers.

The other end of the ANA - Assembly may be
terminated with any of the connectors available
and needed in the customers test application,
mating in direct connection with the device under
test. By eliminating expensive adapters the test
setup becomes simple and trustworthy.

The cable assemblies can be manufactured in
various lengths up to 6 meters (20ft.). All
necessary piece parts will be carried in stock,
helping to facilitate fast deliveries.

Cable assemblies of the most popular lengths,
e.g. 30 cm. (11.8") and 45 cm. (17.7"),
terminated with preferred connector styles, such
as 2.4mm and 3.5mm for the Hewlett-Packard
8510 and K* for Wiltron 360, will be available, in
most cases, within a few days of order
placement.

Note:

For special requirements, the cable can be
terminated with almost any connector style.
Please call your nearest Spectrum Representant
or contact our Marketing or Engineering Staff.

ANA Cable Assembly Characteristics:

Cable Code 16 18 22
Frequency Range 50.0 GHz 26.5 GHz 26.5 GHz
Cable Outer diameter 9.2mm (.36") 6.0mm (.24") 9.2mm (.36")

Mechanical length

custom-made up to 6m

custom made up to 6m

custom made up to 6m

Electrical length

~ 1.44 x mechan. length

~1.36 x mechan. length

~1.36 x mechan. length

Bend radius min.

6 cm. (2.36")

6 cm. (2.36")

6 cm. (2.36")

Pull resistance

10 kg. (22 pounds)

2 kg. (4.4 pounds)

10 kg. (22 pounds)

Crush resistance

62 kg./cm? (880 psi)

16 kg./cm? (225 psi)

62 kg./cm? (880 psi)

Return loss, min. /Assembly
2.4mm connectors

17 dB up to 50.0 GHz

3.5mm connectors

20 dB up to 26.5 GHz

20 dB up to 26.5 GHz

20 dB up to 26.5 GHz

7mm connectors

20 dB up to 18.0 GHz

20 dB up to 18.0 GHz

20 dB up to 18.0 GHz

K* connectors

20 dB up to 40.0 GHz

20 dB up to 26.5 GHz

20 dB up to 26.5 GHz

N connectors

SMA connectors

TNC connectors

20 dB up to 18.0 GHz

20 dB up to 18.0 GHz

20 dB up to 18.0 GHz

Return loss stability

40 dB min.

40 dB min.

40 dB min.

Phase stab., 2 x 45 cm. assies

manual flexing/torque

Please see also
Diagrams on Page 71.
5.0° max. @ 40.0 GHz

Please see also
Diagrams on Page 71.
4.0° max. @ 26.5 GHz

Please see also
Diagrams on Page 71.
4.0° max. @ 26.5 GHz

Straight vs. 90° bend

4.0° max. @ 40.0 GHz

2.5° max. @ 26.5 GHz

2.5° max. @ 26.5 GHz

Straight after 3 x 90° bends

3.0° max. @ 40.0 GHz

2.0° max. @ 26.5 GHz

2.0° max. @ 26.5 GHz

Amplitude stab., 2 x 45 cm.

assies manual flexing/torque

<0.05dB @ 40.0 GHz

Straight vs. 90° bend

<0.05dB @ 40.0 GHz

<0.05dB @ 26.5 GHz

<0.05dB @ 26.5 GHz

Straight after 3 x 90° bends

<0.05dB @ 40.0 GHz

<0.05dB @ 26.5 GHz

<0.05dB @ 26.5 GHz

1.0 GHz 0.65 0.40 0.40
10.0 GHz 2.50 1.34 1.34
Insertion Loss / m 18.0 GHz 3.60 1.80 1.80
(39.37") 26.5 GHz 4.50 2.20 2.20
40.0 GHz 5.70 - -
50.0 GHz 6.60 - -

* 'K’ Connector is a trademark of Wiltron Company.
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Connector Selection Chart

2.4 mm

TNC

DC - 50.0 GHz1)

Male

Female

straight

Phase Stable
Cable Assemblies

HM
Maxi Nut M2
The H2M and H2
developed at Spectrum,
have larger than standard H2Mm
coupling threads for
greater stability. The
connectors are used on
test ports, test port H2

adapters, and test port

cables.

straight, Contact 4 equally spaced slots

DC - 18.0 GHz Connector

straight, Contact 6 equally spaced slots

DC - 18.0 GHz straight

Male
DC - 18.0 GHz straight

Female

PUSH-ON, locking

31

PUSH-ON, locking

TS

41

Ll Spectrum

passivated
Stainless Steel

passivated
Stainless Steel

passivated
Stainless Steel

passivated
Stainless Steel

1) DC - 26.5 GHz for Cable Type 18 and 22.
Note: For Connector Outline Drawings please refer to Page 143 f.f.

* 'K’ Connector is a trademark of Wiltron Company.
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liyl Smectrum
Purchasing Inf®Hgsation on Phase Stable Assemblies

M (ANA-Cable Assemblies) Phase Stable Assem-

Ordering Details:

The Part Number Sequence is:

AB - CDEF - GH - JK

side of the ass
Please identi

l |/Connector to fit one
embly.
fy the

GH

knnector to fit
other side of the

assembly.
Please identify
the  connector

code from the
ble on
Page 72.

jp—
A B:Cable Code

16 : DC - 50.0 GHz
18 : DC - 26.5 GHz
22 : DC - 26.5 GHz

N

CDEF

Length of the assembly (mm),

A

Please note:

Readings will be taken from
reference plane of connector
1 to reference plane of
connector 2.

Some connectors are not
available for certain cables
as standard with short
deliveries. On the other
hand, more connectors
than listed might be
available.

1Cable97.pm5

For cable assemblies

company will issue a special part number.

Ordering Example:

, made to customer specification, or complying to special requirements, the

The cable assembly of Type '16' shall have the length of 65 cm. It shall
be terminated with '3.5mm’' - female and 'K*' - male connectors (length is
from interface to interface).

AB = cable code = 16 * CDEF = length in mm = 0650 * GH and JK are the
connectors = 92 and KM.

Part Number for the cable assembly in this example: 16 - 0650 - KM - 92.

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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ll Spectrum

1Cable97.pm5

Cable Assemblies with

interchangeable Connectors
(Field Replaceable Connectors)

Types 22 & 100
Connector Selection Chart Page
Field Replaceable Interface Options Page
Purchasing Information Page

Connector Qutline Drawings

- for Field Replaceable Connectors Page
- for regular Connectors for Cable Type 22 Page
- for regular Connectors for Cable Type 100 Page

Detailed Information on the Cables:
Type 22, a Phase Stable Cable Page
Type 100, a High Performance Cable Page

76
77
78

77
143 ff.
107 £f.

70
48

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)

Untitled-2

75 19.07.01, 11:34

75



Connector Selection Chart

7mm

Connector

straight

Interchangeable

Connectors

Contact 4 equally
spaced slots

E90

Contact 6 equally
spaced slots

E96

passivated
Stainless Steel

SMA

Male

Female

straight

Maxi-Nut

E21

passivated
Stainless Steel
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Il Speet

hnik GmbH

Interchangeable Connectors

t:t\“ ral
1OTLYS

75" Hex.

19.05 "\ ’

E

Tmm
Reference Plane _| Code E90
75 and Code E96
LLS ' respectively.

Spectrum Elektrotechnik GmbH offers a series of field replaceable connectors for Cable Types 22
and 100, allowing the user to repair worn connector interface parts quickly and easily. Replacement
of the damaged or worn connector parts can be accomplished in a matter of minutes, using two
standard wrenches.

Field Replaceable Interface Op-

Additional the connector head of one connector
style can be exchanged with a connector head of
another style, a 7mm can be substituted for an
SMA, or an N, or TNC, a male can be replaced
by a female, etc. Instead of using adapters, the
customer can modify within minutes his cable
assembly for the connector style and sex needed
in the application.

For Connector codes please refer also to Page 76.

11/16" Hex.
115
N
Mate
N\ Wire Holes
3 Places
Reference Plane Reference Plane
1.67" "
) Code E61 1Z§ Code E51
- 9/16"Hex.
- 16.29
UNS-2A
SMA SMA
Female Male

Reference Plane

Maxi Nut

Wire Holes
3 Places

Reference Plane

75 153" Code E11
5 Code E21 9 Maxi-Nut
628 9/16"Hex.
UNEF-2A 1.3
= TNC

| ) / Female —E

Reference Plane Reference Plane 3 Places
17" ..
i3 Code E41 L Code E31

1Cable97.pm5
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Interchangeable Connec- il Spegtrum

|lhl’ﬂchasing Information on Field Replaceable Cable Assemblies

Ordering Details:

The Part Number Sequence is:

AB - CDEF - GH - JK

e %
. tor to it
AB:CableCode | oot

/J\

side of the assembly.

Please identify the

§ connector code from

22 : DC -18.0 GHz
100 : DC - 18.0 GHz

assembly.
Please identify
the connector
code from the

able
Page 76.

)\

J

the table on Pge 76 %%

\_.___

CDEF

Length of the assembly (mm).
- Readings will be taken from
reference plane of connector
Please note: 1 to reference plane of
In case you require at your cable connector 2.

assembly only one Field
Replaceable Connector and you
would like the other end of the
assembly to be terminated with
a standard connector, please
refer to Pages 24 and 25 for
standard connectors and their
codes.

For cable assemblies, made to customer specification, or complying to special requirements, the
company will issue a special part number.

The cable assembly of Type '22' shall have the length of 75 cm (length is
measured from interface to interface). It shall be terminated with Field
Replaceable Connectors, N-female.

Ordering Example:

AB = cable code = 22 * CDEF = length in mm = 0750 * GH and JK are the

connectors = E61 and E90.

Part Number for the cable assembly in this example: 22 - 0750 - E61 - E90.
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Handy Form

Spectrum

422-900-3

422-121-3

422-800

Increasing Insertion Loss

422-800-3

422-700-3

422-600

422-600-3

422-100-3

422-130

422-130-3

20.0 GHz

26.5 GHz

26.5 GHz

Frequency
in (GHz) —=1 2 3 4 12.4 15 18 265 30 40 60 110
I ) I
Band L S KU K KA
1 1 1
Cable Operational Range
Type -
422-250-3 20.0 GHz

40.0 GHz

36.0 GHz

36.0 GHz

60.0
GHz

40.0 GHz

40.0 GHz
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ll Spectrum

Handy Form I

Characteristics:

Easily formable by hand. Electrical Performance is close to regular Semi - Rigid
Cable with slightly higher insertion loss. The outer conductor consists of a
tinned copper braid with almost 100% coverage.

Cable Model No. 502-13 501-19

Cable Co_de for Cable 66 67

Assemblies

Max. Operating Frequency (GHz) 26.5 26.5

Outer Diameter in inch 0.086" 0.141"

Dia. in mm in mm 2.18 3.58
. Copper/Tin Composite

Outer Conductor Construction 100% shield coverage

Dielectric Diameter in mm 1.68 2.98

Dielectric Material PTFE PTFE

Dielectric Constant 2.00 2.00

Center Conductor Material

Silver Plated Steel

Silver Plated Steel

Operating Temperature Range

1Cable97.pm5

-54°C to +110°C

Center Conductor Dia. in mm 0.51 0.91

Weight in Gramms/Meter 22 48

Minimum Bend Radius,

Inside, Static (mm) 35 70

Impedance in Ohms at Sea

Lef/’el vt 50 + 1.0 50 + 1.0

Velocity in %, + 2 % 69.5 69.5

Capacitance in pF/m 29.1 29.1

Dielectric Strength ( 60 Hz ) in 25 5.0

KV ms

Max. Operating Voltage at 15 19

Sea Level, in KVrms, 60 Hz ) )
0.5 GHz 0.39 0.26

. 1.0 GHz 0.63 0.42
Nominal 5.0 GHz 1.88 1.22
:zsgg'/‘r’n” \"/255 10.0 GHz 3.10 2.05
Frequency 18.0 GHz 4.90 3.30

26.5 GHz 6.00 3.90
40.0 GHz - -

) 0.5 GHz 130 450
Nominal 1.0 GHz 88 290
CWV‘;‘ESO%‘*SF in 5.0 GHz 32 110
Frequ’ency, at 10.0 GHz 22 72
Sea Level and 18.0 GHz 13 48
+20°C 26.5 GHz 12 40

40.0 GHz - -

-54°C to +110°C

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Handy Form I1

ll Spectrum

Characteristics:

Easily formable by hand. Electrical Performance is identical when compared to
regular Semi - Rigid Cables. Outer Conductor consists of a seamless
aluminum tubing, resulting in lower weight.

SPECIFICATION Handy-Form-lI
Cable Model No. 422-130 (422-130-3( 422-600 [422-600-3( 422-800 (422-800-3(422-121-3
| for |
Cable Code for Cable 145 146 165 166 168 167 150
Assemblies
Max. Operating Frequency (GHz) 110.0 110.0 40.0 40.0 36.0 36.0 20.0
Mechanical Requirements
Outer Diameter in inch 0.047" 0.047" 0.087" 0.087" 0.141" 0.141" 0.250"
Dia. in mm in mm 1.19 1.19 2.20 2.20 3.58 3.58 6.35
Seamless Seamless Seamless Seamless Seamless Seamless | Seamless
Outer Conductor Construction Aluminum Aluminum Aluminum Aluminum Aluminum Aluminum | Aluminum
Tin Plated Tin Plated Tin Plated | Tin Plated
Dielectric Diameter in mm 0.94 0.94 1.68 1.68 2.99 2.99 5.31
Dielectric Material PTFE PTFE PTFE PTFE PTFE PTFE PTFE
Dielectric Constant 2.00 2.00 2.00 2.00 2.00 2.00 2.00
. . . . . . Silver
. Silver Silver Silver Silver Silver Silver
Center Conductor Material Plated Steel[Plated SteelPlated Steel|Plated SteellPlated SteellPlated Steel g:)?)ts:r
Center Conductor Dia. in mm 0.29 0.29 0.51 0.51 0.92 0.92 1.63
Weight in Gramms/Meter 3.6 3.6 11 11 24.5 24.5 77.5
Minimum Bend Radius, 15 15 15 15 3.0 3.0 6.5
Inside, Static (mm)
Electrical Requirements
Impedance in Ohms at Sea 50+05 | 50+05 | 50+1.0 | 50+ 1.0 | 50+1.0 | 50+1.0 | 50+ 0.5
Level and +25°C
Velocity in %, + 2 % 69.9 69.9 69.9 69.9 69.9 69.9 69.9
Capacitance in pF/m 105 105 105 105 98 98 97
Dielectric Strength ( 60 Hz ) in 20 20 5.0 5.0 50 5.0 75
KV ms
Max. Operating Voltage at
Sea Level, in KVrms, 60 Hz 1.0 1.0 15 15 1.9 1.9 3.0
0.5 GHz 0.81 0.81 0.42 0.42 0.28 0.28 0.19

) 1.0 GHz 1.15 1.15 0.64 0.64 0.41 0.41 0.29
’I\‘°m'tr,‘a' L 5.0 GHz 2.80 2.80 1.60 1.60 1.05 1.05 0.71
igsgéﬁ:‘ Vgss 10.0 GHz 4.60 4.60 2.40 2.40 155 1.55 112
F P 18.0 GHz 6.50 6.50 3.40 3.40 2.20 2.20 1.50

requency
26.5 GHz 8.10 8.10 4.20 4.20 2.70 2.70 -
40.0 GHz 10.50 10.50 5.45 5.45 - - -

_ 0.5 GHz 50 50 195 195 680 680 2000
Nominal 1.0 GHz 32 32 130 130 450 450 1400
(i/\\;v't'fower in 5.0 GHz 12 12 47 47 170 170 470
Fr:qjén\g} at 10.0 GHz 8 8 31 31 120 120 300
Sea Level and 18.0 GHz 55 5.5 22 22 74 74 210
+20°C 26.5 GHz 45 4.5 17 17 59 59 -

40.0 GHz 35 3.5 13 13 - - -
Environmental Requirements
Operating Temperature Ranae -40°C to | -40°C to | -40°C to | -40°C to | -40°C to | -40°C to | -40°C to
perating femp 9 +125°C | +125°c | +125°C | +125°C | +125°Cc | +125°C | +200°C
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Low Density Handy Form

Characteristics:

Easily formable by hand. Electrical Performance is identical when compared to
Low Density Semi - Rigid Cables. The outer conductor consists of a seamless

I

aluminum tubing, resulting in lower weight.

Cable Model No. 422-100-3 422-700-3 422-900-3 422-250-3
Cable Co_de for Cable 471 85L 141L 250L
Assemblies
Max. Operating Frequency (GHz) 110.0 60.0 40.0 20.0
Outer Diameter in inch 0.047" 0.087" 0.141" 0.250"
Dia. in mm in mm 1.19 2.20 3.58 6.35
Outer Conductor Construction Copper/Tin Copper/Tin Copper/Tin Aluminum/Tin
Dielectric Diameter in mm 0.95 1.68 3.05 5.31
Dielectric Material LOV\.' Den_S|ty LOV\.' Den_S|ty LOVY Den_sny LOVY Den_sny
Dielectric Dielectric Dielectric Dielectric
Dielectric Constant 1.5 1.5 1.5 1.5

Center Conductor Material

Silver Plated Copper

Silver Plated Copper

Silver Plated Copper

Silver Plated Copper

1Cable97.pm5

Center Conductor Dia. in mm 0.32 0.65 1.16 2.05

Weight in Gramms/Meter 6.25 20.53 41.66 75.9

Minimum Bend Radius,

Inside, Static (mm) 32 32 15.9 254

Impedance in Ohms at Sea

Level and +25°C 50 + 2.0 50 + 2.0 50+1.0 50 £ 0.5

Velocity in %, £+ 2 % 81 81 81 81

Capacitance in pF/m 105.0 87.3 85.9 85.0

Dielectric Strength ( 60 Hz ) in 20 5.0 5.0 75

KV ms

Max. Operating Voltage at

Sea Level, in KVrms, 60 Hz 06 1.0 1.0 18
0.5 GHz 0.80 0.31 0.17 0.14

) 1.0 GHz 1.15 0.46 0.25 0.20
'I\:]c;’:r'tri‘g:] Loss 5.0 GHz 2.55 1.20 0.62 0.52
in dB/m. vs 10.0 GHz 3.66 1.74 0.92 0.67
Frequency 18.0 GHz 4.98 2.55 1.31 1.05

26.5 GHz 6.10 3.20 1.66 -
40.0 GHz 7.60 4.10 2.15 -

) 0.5 GHz 92 410 1400 4300
Nominal 1.0 GHz 60 260 900 2800
C\X,V't'fowe' in 5.0 GHz 23 100 300 1000
Fr:qjén";; at 10.0 GHz 15 70 200 700
Sea Level and 18.0 GHz 11 43 110 420
+20°C 26.5 GHz 9 35 83 -

40.0 GHz 7 26 60 -

Untitled-2
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Handy Form: SL - Flex

ll Spectrum

Cable - Type 33

Exceptional Flexibility
DC - 24.0 GHz

Characteristics:

- Performance to 24.0 GHz.

- Electrical Performance identical when compared with
regular Semi - Rigid Cables of Dia. 0.141".

+ A weight reduction of 15% is achieved with improved
mechanical strength when compared with standard
Semi-Rigid Cables.

- Exceptional flexibility due to a perpetual convoluted
seamless Stainless Steel Copper Composite Tubing.

- The Stainless steel ensures ruggedness, whilst the
inner copper tubing contributes to excellent electrical

SPECIFICATION | Type 33 |  ,erformance.
Reduces assembly costs.
Cable Code Standard 33 - Can be easily flexed and formed down to small bends
Frequency Range DC 24.0 GHz without degradation.
Outer Diameter - Available connectors: 3.5mm, N, SMA and TNC. For
. Standard 4.4 f .
in mm ' Connector Outline Drawings please refer to
Impedance in Ohms 50 + 1 Page 149 f.f. (regular connectors as used for 0.141"
at Sea Level and +25°C - S i-Riaid
emi-Rigid).
Velocity in %, + 2% 69.5 Jacket
Capacitance in pF/m 95 Svoletn Seamless
Dielectric Strength 4.0 Y Convulated
(60 Hz) in KV rms ' Stainless Steel
Max. Operating Voltage at Sea 3 N B per_ ]
Level, in KV rms, 60 Hz ' . NN agosite Tubing
0.5 GHz 0.25 L
2.0 GHz 056 | frecees \ Center
Nominal Insertion | 4.0 GHz 0.84 R, ontact
Loss in dB/m vs. 8.0 GHz 1.25 0.91mm Dia.
Frequency 12.4 GHz 1.59 4.4mm Dia. Dielectric
18.0 GH 2.00 Jacket 2.96mm Dia.
z QuterConductor
24.0 GHz 2.40 36mmDia.
0.5 GHz 650 5
Nominal 2.0 GHz 300 S
CWjP%’vver 4.0 GHz 220 -
in Watts, vs. 8.0 GHz 135 2, -
Frequency, at o 4
Sea 12.4 GHz 115 o j
Level and + 20°C | 18.0 GHz 90 s ™\l4 sl
24.0 GH 78 S 1 & a
. z s o
RF - Leakage at 18.0 GHz -110 dBC < &\
. -54°C to 2 aE ™
0.5
Operating Temperature Range +110°C 'g | N~
n B 2
steet- Copper | & ST
i A 0 O
Outer Conductor Construction Composite 8 0.2 P"@ ] N
Tube = e N
Outer Jacket Polyolefin £ N
Dielectric Diameter in mm 2.96 % 0.1
Dielectric Material PTFE -
Dielectric Constant 2.0 20.05
T ©
Center Conductor Material Silver Plated 2
Copper °
Center Conductor Dia. in mm 0.91 -
: : 0.02
Vv.el.ght in Gramms/Meter ' 40 o1 02 05 2 L 10 20 30
Minimum Bend Radius, Inside, Frequency in GHz
. 13
Static (mm)
84 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Semi - Rigid

Cable Assemblies

Semi-Rigid Cable Selection Chart,

Cables with Solid Dielectric Page
Semi-Rigid Cable Selection Chart,
Cables with Low Density Dielectric Page

Semi - Rigid Cables with solid Dielectric Page
Semi - Rigid Cables with Low Density

Dielectric Page
Low Density, Regular and Solid

PTFE Comparison Page
Custom Made Cable Assemblies Page
Purchasing Information Page
Connector Outline Drawings Page
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88 ff.

90

92

94

95
149 ff.
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Semi - Rigid Cables with solid Dielectric Spectrum

Frequency
in(GHz) —= 1 2 3 4 8 124 15 18 26.5 30 40 60 109 150
1 1 I
Band L S C X KU K KA
1 | 1
Cable Type Operational Ranie

421-608 14.0 GHz

421-250 19.0 GHz

421-252 19.0 GHz

421-669 33.0 GHz

Increasing Insertion Loss

421-670 33.0 GHz

421-086 60.0 GHz

421-087 60.0 GHz

421-669SS 33.0 GHz

109.0

421-047 GHz

60.0 GHz

421-086SS

421-034

421-669SSSS 33.0 GHz

1Cable97.pm5
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Spectrum  Semi- Rigid Cables with Low Density Dielec-

Frequency
in (GHz) —= 1 2 3 4 8 124 15 18 26,5 30 40 50 60
1 T T
Band L S C X KU K KA
L L L
Cable Type Operational Range
g 421-202 10.0 GHz
o
-
c
Ol  421-227 14.0 GHz
-
S
)
n
£
o 421-281 20.0 GHz
=
n
©
%’ 421-336-3 20.0 GHz
£
421-336-1 20.0 GHz
421-336 20.0 GHz

Y 421-298-3 35.0 GHz
421-298-1 35.0 GHz
421-298 35.0 GHz

421-307-3

421-307-1

421-307

1Cable97.pm5

65.0
GHz

65.0
GHz

65.0
GHz
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Semi - Rigid Cables with solid Dielectric
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** Only the most common cables are listed on this page. A number of special cables were developed and manufactured for
ndividual
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“||||||||”| Jectrum Semi - Rigid Cables with solid Dielectric

Specification

)]
Y
[E

w

M17/130
-RG402

Mechanical Requirements

w
a
o

@]
c

I o N

o h H

: N Q © ©
o [ [e°]

N

Electrical Requirements

50£1.0 50£1.0 50£1.0 50+0.5

5.0 5.0 5.0

1.9 1.9 1.9

-54/ -54/ -54/
+115 +115 +115

** Only the most common cables are listed on this page. A number of special cables were developed and manufactured for
ndividual
Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49) 89
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Semi - Rigid Cables with Low Density Dielectric  |[[J[[[ SPectrum

421-
298-1

421-
336

421-
336-3

421-
227

w
[¢)]

(e]
N w
o (o]
[EnY
N

w
N

(o]

N

141" .250" .250" .375"

2.95 5.28 7.80

C

@]

=
©
e c
=
©
©

@]

o
N
c 1)

>
c

-
S

Silver

..

136.2 137.7 159.2

N
©
~

84

82.0 82.0 82.0 78.7

0.6

0.6 0

- (631
o o
=
(6]
=
(6]

1Cable97.pm5 Date:10.97

** Only the most common cables are listed on this page. A number of special cables were developed and manufactured
or individual

Programs and unigue requiremen Please
90

onta if vou need her assistance
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Semi - R

ll Spectrum

Cables

Data for Semi - Rigid Cables with regular Low Density Dielectric and with solid PTFE.

Insertion Loss and Power Handling
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Comparison of Regular PTFE and Low Density PTFE |||||||||||” S@ﬁﬁtgﬁm?ﬂ!}

Mechanical
Stability

VS.
Temperature

Phase Stability
VS.
Temperature

Change in
Propagation
Time vs.
Temperature

Attenuation

Power
Handling

Weight

Regular PTFE Dielectric

Poor

Poor

Poor

Higher

Lower

Higher

Low Density Dielectric

Lower coefficient of
thermal expansion
results in improved
dimensional

stability from -100°C
to +250°C.

Good

Lower coefficient

of thermal

expansion results in
lower Phase Shift vs.
Temperature.

Good

The change in
propagation time
of Delay Lines is
70 - 80% less than
when using solid
PTFE.

Improved

Lower dissipation
factor of the dielectric,
lower dielectric
constant, larger center
conductor result in
lower attenuation.

Lower

Good temperature
stability allows higher
operating

temperature, and
therefore higher power.

Higher

Low density
dielectric results in
lower weight.

Lower

92 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Semi - Rigid Cables

Phase vs. Temperature

Comparison of Solid PTFE and Low Density PTFE.

| = Total length of cable that is exposed to the
temperature change (expressed in cm).

t =Time delay. This is approximately 1.25 for our
Low Density Dielectric cables and 1.44 for solid
Teflon cables.

f = Frequency in GHz.

1Cable97.pm5

2000
>
1500 A
1000 = 2
= 2—=—1" 0.141" Dia. solid PTFE
% yd Semi - Rigid Cable
500 4 -
= /
2
- 0 =
£ 7
/ S
n co0 S/ 5, 0.141" Dia. Low Density _
o - oS iy < PTFE Semi - Rigid Cable
® <
£ / 1S
Q_ -1000 . e N
o) / T
= /
e
= 1500 ¥
5 4
X 000
e
2500 -
-3000
60 -40 20 0 20 40 60 80 100 120

Temperature in Degrees Centigrade

To determine the phase shift (due to temperature) that is contributed to your system by any
particular Semi - Rigid Cable assembly or assemblies, first find the relative phase shift 3 im ppm
from above diagram. Then calculate the phase shift § using:

§ =118 * 105 * B * 1 * ¢t * f (°)

R = Relative shift in ppm = §/dl * 10°-.

dl = Total electrical length of cable (in degrees) that
was inside of the temperature chamber for the
test results plotted above.

Note: Approximately 30' (9.15m) of 0.141" Dia. Semi -
Rigid Cable was inside the chamber. Other sizes of solid
and Low Density PTFE cables have diagrams that are
similar to the ones above.

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49) 93
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Semi - Rigid Cable Assemblies lulSpectrum

Custom Made Cable Assemblies

The manufacturing of high performance cable assemblies and connectors with integrity and
reliability of performance, requires the use of fully trained personnel, specialized techniques, tools,
jigs and machinery.
Spectrum Elektrotechnik GmbH has developed over more than 15 years processes, and
specialized equipment, many unique to Spectrum, to enable the production of state-of-the-art cable
assemblies, for customers' individual needs. Only
materials of the highest grade, conforming to IEC, DIN,
MIL-Specifications and DIN ISO are used.
Spectrum Elektrotechnik GmbH ensures optimum
electrical and mechanical performance between
connector and the coaxial cable by designing and
Cable Type / manufacturing their own extensive range of
connectors. A stringent quality assurance program
ensures that every product, leaving the factory, meets
the highest quality level. All products are 100% tested.
With the exception of the "Low Cost" assemblies, RF
test plots are supplied with each individual assembly.

Connector Connector
Type 1 Type 2

Our Sales and engineering department will respond
promptly to every inquiry. With the request for
quotation, please send the complete specification and
a mechanical drawing, or sketch, showing the
e complete information on the mechanical configuration,
mechanical tolerances on all lengths and radii, etc. The
electrical specification should mention all key
parameters, such as VSWR, insertion loss, power,

Angle

Radius

b phase match. Our engineering department will assist
T you with your specification and can discuss possible
r 3 alternatives on cable materials and connectors,
l 4| b suitable to your application.
i

For cable assemblies, formed to customer specification, or complying to special requirements, the
company will issue an individual part number. For cable assemblies being ordered in straight lengths,
the customer can develop his own part number, using the Purchasing Information shown on the
next page.

94 Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Semi - Rigid Cable Assemblies

Purchasing Information on Semi - Rigid Cable Assemblies

I connector code

Connector to fit one
side of the assembly.
i| Please identify the

A from the table on

Ordering Details:

The Part Number Sequence is:

AB - CDEF - GH - JK

—

A B:Cable Code

A wide variety of cables are available.
Pages 88 - 90 show 2 Selection
Charts, identifying the various cables
and indicating specific data, such as

mechanical, electrical and

environmental properties.

Please note:

Some connectors may not
be available for certain
cables as standard with
short deliveries. On the
other hand, more
connectors than listed may
be available.

CDEF

Length of the assembly (mm).
Readings will be taken from
reference plane of connector
1 to reference plane of
connector 2. Use center axis
at angled connectors.

For lengths above 9.99
meters, three digits with a
leading D are used to describe
the lengths in decimetres.
Example: 22.7 meters
become "D227".

N

G H

Connector to fit other
side of the assembly.
Please identify the
connector code from the
table on Pages 24 - 25.

With the order please specify
operating Frequency range.

Ordering Example:

1Cable97.pm5

angle male.

AB = cable code = 69 * CDEF = length in mm = 0450 * GH and JK are the
connectors (their code has been identified from Pages 24 - 25) = 31 and 55.

Part Number for the cable assembly in this example: 69 - 0450 - 31 - 55.

For cable assemblies, manufactured and shaped to customer specification, or complying to special
requirements, the company will issue a special part number. For cable assemblies being ordered in
straight length, the customer can develop his own part number, using the code shown on the Connector
Selection Chart on Pages 24 - 25. An example is given below.

The cable assembly of Semi-Rigid Cable 421-669 Cable Code 69 shall
have the length of 45 cm. The length of the assembly is measured from
the interface of a straight connector to the center axis of an angled
connector. It shall be terminated with a TNC straight male and a N right

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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Special Products & Services

Delay Lines Page 98
Quick Response Manufacturing Page 99
Amplitude & Phase Matched Cable

Assemblies Page 100
Design & Engineering Page 101
SQ-8, the RF-Multipin Connector Page 102 ff.
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Special Products & Ser- il Spegtrum

IViﬁ%fay Lines

Microwave delay devices are designed and manufactured to meet delay requirements in frequency
ranges from UHF through KA-Band. Several techniques are used to achieve the delays. It is the
responsibility of the design engineer to decide about the best method for delaying the signals in his
particular application. The decision depends on the frequency range, the delay needed, the desired
VSWR, the suppression of undesired signals, the size of the device and its form, and last but not
least, the price of the device will be an important factor.

The coaxial delay line is the classical device. The length of the delay line can easily be calculated
from the propagation delay of the signal within the coaxial cable and the delay needed. Other
advantages are the good electrical performance of the professional delay line, the usually fast availability
and the attractive price. Disadvantages are in some cases the large size and the high insertion loss,
especially for longer delays at higher frequencies.

Spectrum Elektrotechnik GmbH offers a wide variety of coaxial delay lines. All the designs use
Semi-Rigid Cable, from very small diameters, such as 0.047" up to diameters of 0.250", for certain
applications even bigger. The Semi-Rigid Cables are using either Solid Dielectric, or Low Density
Dielectric. The advantage of the Low Density Dielectric is lower insertion loss, a wider temperature
range and smaller delay changes over temperature.

All Delay Lines are made to the customer specifications: a specific delay that is needed in the
applications, a maximum attenuation, a minimum return loss, a maximum change vs. temperature, a
certain mechanical configuration and an environment that often only allows the best.

Delay Lines Packaging Options

The delay line can be packaged in a number of different ways, such as:
* An especially designed housing: it can be made of any kind of material, although
mostly used is aluminum excarvated.

* 19" Rack Mounting: this is common for larger delay lines, or for applications in
laboratories or test sets.

* Spool Mounting: this is an economical way of packaging, using a spool
as supporting and mounting fixture.

* Free Coils: this is definitely the most inexpensive packaging, winding the delay line in a
free coil and then using either tape, plastic or stainless steel ties, or just solder, to hold
the delay line together.

1Cable97.pm5
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I““”““”sﬂﬁﬁtetm(;ﬁ} Special Products & Ser-
vices

Delay Lines:
The following Table can be used as a quick reference. Comparing the data of the different cables
listed in attenuation, diameter, length and weight will allow a fast decision which of the cables may be
suited best in any specific application.

421-307 | 05 0.085" 5.00 | 24.9 | 49.8 15.2 2.33 | 11.6 | 23.3 54 272 544
422-700-3 - 0.085" | 4.20 | 21.1 | 43.3 15.0 | 243 | 12.2 | 24.3 50 250 501
421-069 - 0.116" | 3.10 | 15,5 | 31.0 Best 17.80 | 2.35 | 11.7 | 23.5 82 408 816

Low "
Density 421-298 | 98 0.141 2.40 | 12.0 | 24.0 Best 254 | 243 | 12.2 | 24.3 100 499 998

422-900-3|141L| 0.141" | 2.24 | 11.2 | 22.4 254 (243|122 | 243 | 102 | 508 | 1017

421-336 | 36 | 0.250" | 1.12 56 | 11.2 Best 50.8 | 2.40 | 12.0 | 24.0 | 327 | 1633 | 3266

421-281 | 81 | 0.250" | 1.12 56 | 11.2 Best 50.8 | 2.40 | 12.0 | 24.0 | 181 | 907 | 1814

RG-405 89 | 0.086" | 5.22 |26.10 | 52.2 |Note "A™| 5.1 | 2.12 | 10.6 | 21.2 45 226 | 454
421-086

RG-402 N wpn

421-669 69 | 0.141 2.92 |14.60| 29.2 [Note "A™ 8.9 [ 2.12 | 10.6 | 21.2 | 100 | 499 | 998

Solid

RG-401 N wpn

421-252 52 | 0.250 1.80 9.0 | 18.0 |Note "A™| 12.7 | 2.12 | 10.6 | 21.2 | 318 | 1588 | 3175
421-250 [ 50 | 0.250" | 1.80 9.0 | 18.0 12.7 | 2.12 | 10.6 | 21.2 | 315 | 1575 | 3150

*"A" - At higher temperatures, 21 to 120 degrees C, microporous PTFE dielectric Cable has only slightly better
phase response than solid PTFE dielectric cable. However, from 21°C to -50°C microporous cable displays
far superior phase response.

Quick Response Manufacturing

The Quick Response Manufacturing is another good example for the commitment to providing excellent
Customer Service. The Quick Response Group was implemented to react immediately to customer
needs. Sometimes Products will be shipped within 24 hours. All Products manufactured in the Quick
Response Area will meet the same Quality Standard as all the other products, they are submitted to
the same inspection criteria, they are tested to the same procedures.

1Cable97.pm5
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IVlfﬁﬁse & Amplitude Matched Cable Assemblies

Since 1981, Spectrum Elektrotechnik GmbH has been manufacturing high quality phase and amplitude
matched cable assemblies. Experience staff is available to assist the customer to select the proper
cable for the specific application and to provide information on the product performance.

Matching cable assemblies must not necessarily mean to trim the cables to the exact lengths. Spectrum
Elektrotechnik GmbH manufactures a variety of Phase Adjusters that can be attached directly to the
cable. Using these devices, cable assemblies can easily be matched to perfection, at any frequency.
An example of phase adjustable connectors are shown below.

Phase Adjustable SMA Connectors

Adjustable coaxial Phase Shifters

Models LS-0141-02 and LS-0085-02 7.94 H_e><-
Frequency Range | DC - 26.0 GHz SMA (6/16%
: Max. 126° at 26.0 = .

Adjustment GHz male a.n
Impedance 50 Ohms | P
Max. VSWR 1.05 + .008f(GHz) '

Insertion Loss (.05 SQT(f(GHz)))dB 5217 ((18075)) Tnc:rf

R.F. Leakage -90 dBC A .

Adjustable coaxial Phase Shifter
Model LS-0085-S001

PHASE ABJUSTMENT

9.0 Hex.

7.0
Frequency Range DC - 18.0 GHz SMA 276"
Adjustment Max. 50° at 18.0 GHz female
Impedance 50 Ohms
Max. VSWR 1.12:1 at 18.0 GHz 965
Insertion Loss 0.25 dB at 18.0 GHz Sgr T 5’,,
R.F. Leakage -90 dBC 318 (125" max. LOCKNUTS
Temperature Range| -65°C to +115°C 29.3 (115") min.

The Models LS-0141-02 and LS-0085-02 are adjustable coaxial Phase Shifters, covering the full
frequency range of DC to 26.0 GHz with an adjustment capability of max. 127°C at 26.0 GHz.
Phase Shifters practically eliminate the need to trim cables to predetermined lengths, in order to
achieve the exact phase requirements of a microwave network. Cables only need to be trimmed to
the approximate electrical length. The Phase Shifter then allows to make the necessary adjustment
between the other components in the system. As a result of the small size and light weight, these
Phase Shifters can be used in applications with space limitations, such as airborne and satellite
equipment.

Phase f Nom. Phase Tir(ne Del)ay h
Frequency [VSWR|Insertion : No. o i psec.) [Weight
Part Number|Cable Type Range e liie Shlft Hirne Shift i max.
min. Deg./GHz/Tur
max.
0.141"
LS-0141-02 i , . 9¢g
Semi Rl'gl]ld C - 26.0 GHz 1.25: 0.26 dB 127° at 9 0.55 722 876
LS-0085-02 0.085 1 26.0 GHz 9
) ) Semi-Rigid ’
| S-0085-S00 0.085" C-180 GH7 112: 025 dB 50° at 5 055 853 037 9g
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Design & Engineering:

Spectrum Elektrotechnik GmbH is a very innovative Company. It employs a strong and successful
team of experienced engineers. If your application requires a product that is not available as standard,
Spectrum Elektrotechnik GmbH is the Company to contact. Our engineers are ready and willing and
capabile to listen to your problem and they will try their best to propose something that will fit your
needs perfectly. There is also a possibility that we may have solved already a similar problem for
somebody else and that we have a solution available, almost off the shelf.
Following, a few examples of areas where our engineering staff has proposed and designed and
manufactured hardware to the customers requirements, or has developed Products to widen and
strengthen the Product Range.

vices

The Cable Assembly Group:

* Low Loss Cable Assemblies

* Extra Light Weight Assemblies

* High Velocity and Thermal Stable Cable Assemblies
* High Power Cable Assemblies

* Light weight, low loss delay lines

The Component Group:

* Products designed and manufactured to customer specifications, such as Duplexers,
Limiters, Gain Equalizers, Phase Shifters, Mismatches, etc.

* Widen and strengthen the Standard Product Line, by designing Products, such as
Phase Adjustable Adapters, Precision Terminations, Calibration Kits, etc.

The Connector Group:

* Designing and manufacturing successfully new Connector Series, e.g. of Types SBX,
SBY and SPM, connectors that were not available with the physical and electrical
performance, as needed for specific programs.

* Adapters for special applications and programs to fit exactly the customers needs
mechanically and electrically.

* Designing a complete series of Right Angle Connectors, showing electrical
performance similar to straight connectors.

* Developing a wide range of High Power Connectors and Adaptors using unique
techniques for heat dissipation.

* Engineering of a whole new Product Line: the PUSH - ON Connectors & Adapters.

* Developing the RF-Multipin Connector, the SQ-8 in a MIL-C-38999 Shell,
Series lll, Size 21.

Process Engineering:

* Developing Tools and Machines and Processes that are needed in manufacturing but
not available on the market as standard.

* Design and manufacturing of the CNCA-700, an Automatic Cable Cutting and
Stripping Machine.

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)
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RF-Multipin Connector SQ-

ll Spectrum

ISSpectrum's new 'SQ-8' Multipin Connector incorporates EIGHT NEW GENERATION precision

microwave connectors. The advantage of being able to connect and disconnect EIGHT microwave
links simultaneously is one of its major benefits. The 'SQ-8' is blind mating and automatically locks
the individual links into place. The need for a torque wrench, and the difficulties sometimes
experienced with mating miniature connectors in confined space, is also eliminated. Although de-
signed and constructued with reliabily and performance foremost in mind, every individual
microwave assembly within the component is field replaceable. These connector inserts can be
exchanged or replaced in the very minimum of time, by the simple task of disengaging or engaging
a bayonet catch. When using the 'SQ-8' Multipin Connector, the design, manufacture, and
servicing of RF and microwave systems and test equipments is made infinitely easier. Electrically,
the individual RF connector inserts used, offer an excellent performance, and are comparable, and
in some cases better than those exhibited by SMA series connectors. 'SQ-8' Multipin Connector
has been designed to accommodate a variety of different cable types. These include cable
diameters from 3mm to 5mm; from ultra flexible to extremely rugged; electrically phase stable and

very low loss.
developments.

The 'SQ-8' is the fore runner of a series of NEW MULTIPIN CONNECTOR
Other choices of outer body shell styling with different number of microwave
inserts, are to be made available. Frequencies up to 40.0 GHz, and above, with combinations of
RF-Inserts and regular pins are available.

1614" 1417
g 410 S 360
ol 394" 697" 8l 394" 492"
ols 10.0 177 ole 10.0 125
o /img@ N
= T @ = THE K
— il — 4
f g f
(=153 =}
o SIS
Als e
~N o~
SPECIFICATIONS
ELECTRICAL

Frequency Range

Insulation Resistance

Voltage Standing Wave Ratio (VSWR)
Contact Resistance

Dielectric Withstanding Voltage
RF High Potential Withstanding
Voltage

RF Leakage

DC -24.0 GHz min., DC - 40.0 GHz optional.
The insulation resistance shall not be less than 5,000 megohms.
1.02 +.005 * f (GHz)

The center contact resistance drop shall not exceed 3.0 milliohms and the outer
contact resistance drop shall not exceed 2.0 milliohms.

The magnitude of the test voltage shall be 1,000 volts rms at sea level.
The RF high potential withstanding Jvoltage is 670 volts rms at 5 MHz. Leakage
is

not applicable.
- (100 - f (GHz)) dB

WRYPANICRL

03-SaQTfHSHz)))dB

Connector Durability

Cable Retention Force

Coupling Nut Retention Force
Force to Engage and Disengage
Longitudinal Force max.

Mating Characteristics

Untitled-2 102

The connector is to be tested and its mating connector shall be subjected to 500
insertions and withdrawal cycles at 12 cycles per minute max. The connector
shall show no evidence of mechanical failure and the connector shall meet the
mating characteristic requirements.

60 pounds (267 N) min., without stress relief.
Not applicable.

Not applicable.

Longitudinal force is not applicable.

Applicable to Females only: oversize pin .0372 inch (.945 mm) max. dia.,.045 inch
(1.14 mm) deep; insertion force 3 Ibs. (13.34 N) max. with .037 inch (.94 mm) min. dia.
pin; withdrawal force 1.00 oz (.278 N) min. with .0355 inch (.90 mm) max. dia. pin.
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RF-Multipin Connector SQ-
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SQ-8 MALE Cable Connector

P/N SQ-8MLE

RF-Multipin
Connector

SQ-8

4.93+02
¢—¢325*°-13 (4 Places) ;7 |
4

912079

ey
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SQ-8 Bulkhead Feedthrough Jack P/N SQ-8BFJ

i ] ] R ]
© 36,12 min. - Sxe
s SS9 3
] o n < *
8¢ R ge:
8 Qe T
Q R £
b 4
fofeeccd
3~2"—j e 1179 min,
SQ 3175 29.36 16.92max. e
Recommended 3175 te—20.1max.—=
Mounting Hole SQ 39.7+03——= pe———31.5max.——
SQ8 4-Hole Flange Mount P/N SQ-8FMJ
158 min.
32 max. 13 — 9.12:079
¢524*03V 0.51max
| SN\ l
'\ ¢38.28°0% @@ =3 528
% o)\l HE
o 0 2
S 1= et <
[ DA ¢ o m
m s ? ~
N\ 2 °
S
&/ - i
3=
Recommended 4247 -—2_2’6 o =—13.2 max.
Mounting Hole SQ 49.2+04 32.5mc1x. SR

Spectrum Elektrotechnik GmbH P.O. Box 45 05 33, 80905 Munich, Germany Tel. (89) 354 804-0, Fax (89) 354 804-90 (Country Code: 49)

Untitled-2

103

19.07.01, 11:34

103



