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“WN" TELEDYNE
MICROWAVE

All Teledyne Microwave
products can be ordered by .
contacting an authorized factory
representative or directly from
Teledyne Microwave (415)968-2211
Inventory stock is normally
delivered within two weeks,

Custom Engineering

Microwave components and
subsystems can be built to
specification. Contact Teledyne
Microwave Marketing with your
requirements.

Ordering

Information

Terms
Net 30 days from date of invoice

Shipping

All orders are FOB, Mountain
View, CA and shipped via UPS
surface unless otherwise
specified.

C_oaxfal Switch Part Numbe_rs

® cs

Switch (2 or 3 characters) |

Coaxial Switch — Reduced Height

Coaxial Switch dard Height
>rnally Terminated Coaxial Switch

witch Attenuator

Switch Matrix

Series Type (2 characters)

-33S1C-

Customer Service

1-800-832-6869 (Outside CA)
1-415-960-8613 (Inside CA)
Our dedicated Customer
Service Department can be
contacted for:
e Delivery status
e Order expediting
e Returns and repairs
Please contact Customer
Service prior to returning any
material.

33 Miniature SPDT DC - 22.0 GHz
Designate inboard mount (21 GHz Max)
with the letter | (Example: CRI-33)
Standard SPDT DC - 12 .4 GHz
Miniature SPDT DC - 26.5 GHz
Miniature DPDT DC - 18.0 GHz
Miniature Transfer DC — 18.0 GHz
Standard Transfer DC - 12.4 GHz
Miniature Multi-Throw DC - 18.0 GHz
Standard Multi-Throw DC - 12.4 GHz
Miniature Multi-Throw DC - 26.5 GHz
Latching Multi-Throw DC - 18.0 GHz

Connector Type

S SMA Female B
N N Female T

BMNC Female 6
TNC Female X

Mixed Connectors
SC Connectors
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TTL Switch Driver Option

As a special option, on both failsafe
and latching type switches, drivers

Performance Parameters

vs Frequency
Generally speaking, the perform

Truth Tables
SPDT Failsafe

can be provided which are compati- ance of coaxial switches degrades . \oQ‘__’,'t--"""" a\“
ble with industry standard low power with increasing frequency i.e., the \ng_‘: ?‘ff’_,_..--"
Schottky TTL circuits. VSWR and insertion loss increase .
and the isolation decreases. All 1 IN to 1 IN to 2
VCC Inpui Teledyne Microwave data sheets Normaily Closed Normally Open
The V.. may or may not have to specily these three parameters as 0 on Oft
cc 'HIE - o L . ) e S S
be connected to 5 volts as follows: worst case’” at the highest oper 1 Off On
ating frequency, either 12.4 GHz or
1. For a low current interface, 18 GHz depending on the type of
connect V.. to 5 volts. All units EWITC.h \_J._->E_,d If the SWI\TCh. IS used‘_ SPDT Latching
are provided with a 5 volt (V..) _onl_y over a band whose upper fimit
connection and internal pull up is limited, much petler sﬁpec:mca- \ni:“f--- o
resistor (R1). With a 5 volt connec- tions can be achieved. Special W o pe
tion made, the logic input current applications such as this. should be Ve
drain is compatible with two low called out so that better perform 1 2 IN to 1 IN to 2
power Schottky TTL loads. (40 uA. ance can be offered. 0 0 No Change
[ rrent 1 0 On Off
high current) Actuator Current — 5 fL o
2. For a high current interface, the VS Temperature 1 ] “Forbidden

V.. connection is optional. If a
high level logic input current drive
(450 A @ 2.4 volts) is available,
the 5 volt (V..) connection need
not be made.

Due to the fact that actuator coil
resistance will vary as a function of
temperature, there 1s a resultant
inverse relationship between switch
operating temperature and actuator

Transfer Failsafe

. drive current. For switches operating o
Mu“"Thmwt _ at 28 volts D.C., the approximate Qg'\c_,‘_f\?"" 9?3,_‘?/-/
Teledyne Microwave has two actuator drive current at tempera- i i
options ava”alb_lerjof e _f:‘f?'mpé“h'e ture. T, can be calculated from the 1 1-2 3-4 1-3 2-4
drivers on multi-throw switches: equation 0 On_ On_ O of
T-Option Iy = 28 28 ~ 1 Off Of On On ‘:*"-
This option uses a circuit similar Ta [1 + .00385 (T — 20)] Transfer Latching .
to the SPDT and Transfer circuit.
There is one control input for each Where: CS-37S60-T or CS-47N60-T
position. It = Actuator current at tempera o~ ~
) ture T oQ‘E-}E‘E’/ o ?3\/"},/,
D-Option ln = Room temperature actuator i -
This option includes a decoder. current—see catalog specifi- 1 2 1-2 3-4 1-3 2-4
The control input is a B-b_it parallel cation page 0 0 No Change
word that is decoded to internally T = Temperature of interest in 1T 0 off Off On On
select the appropriate position. degrees celsius > : = n i
: ; o 1 On  On Off Off
1 1 Forbidden
Multithrow Multithrow
CS-38516-D CS-38516-T
w7 ot w7 ot
o2~ R R SN
1 2 3 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
0 0 0 On oOff off Off C_Jﬁ Off 10 0 6 0 0 On Off Off Off Off Off
1 0 0 Ooff On Off Off off Off 0 1 0 0 0 0 Off On Off Off Off Off
0 1 0 oOff off On Off Off Off 0 0 1 0 0 0 Off Off On Off Off Off
1 1 0 off off Off On Off Off ¢ 0 0 1 0 0 Off Off Off On Off Off
0 0 1 off Ot Off Off On Off 0 0 0 0 1 0 Off Off Off Off On Off
1 0 1 Off Oft 0Ooff Off Off On o 0 0 0 ©0 off  Off Off Off Off On
PinC Common Pin C Common
Pin J Vsw +28 Vdc Pin J Vsw +28 Vdc
Pind4 &5 Spares PinB Vece +5 Vdb
Pin 7,8,D,E,F Spares
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Applications

The transfer switch, whether it
is adapted to coaxial or waveguide
transmission lines is basically a
modified double-pole-double-throw
(DPDT) device. A true DPDT switch
1S a six port device that contains two
completely independent transmis-
sion paths. in a transfer switch the
two transmission paths are provided
but are not totally independent as
shown in Fig. 1

DPDT Transfer
C 3 1o -~ 3
10 -
1 1
- 4 20Ot 4
» o5 - Pos. 1 connection
2o
o6 - Pos 2 connection
Figure 1

The transfer switch ha
interesting applications as

everal

follows:

Circuit Insertion

A complete microwave circuit or
circuit element can be inserted into
a transmission line by using a trans-
fer switch as shown in Fig. 3.

 Circuit =
19 -3
In o—— ------2—)) - -\14 < Qut

Figure 3

In the event that the 1-3 shorting
of the microwave circuit 1s undesir
able, this leg can be left out

Basic Driver Schematic
SPDT and Transfer Switches

Vsw
(+ 24 to 30 Vdc)

Series Application of
Multi-Throw Switches

Many times requirements for
greater than six position switches
are encountered. Since it is difficult
to design a high performance unit
that has more than eight throws or
positions, one solution is as shown:

So————01 b

P D -0 2
In—o o— O— 03
O T —0 4
SP3T —‘ —/._J'/rr O = Out
[oE—
i o — 7
—" o—— 08
O

-{19_

The example shows a single-pole-
9-throw unit made up of 4 three-throw
switches. The number of throws pos-
sible using this technique is essentially
unfimited and is equal to the total
number of throws available in the out-
put stage. If a 2 stage unit were set
up using 6 position switches, the
resultant would be a total of 36 out-

y —T puts or a SP36T switch bank.
. cc o ) <)
TWO Tfansm!fters to (+5 + .5Vdc) \_> R1 s :f’j
. : > =
Either of Two Antennas N —
Two microwave transmitters can Logic Input e {\ | Magnetic Sensitivity
be connected to either of two alter 6.2K | b The switch can be sensitive to
nate antennas as shown in Fig. 2. s 5 ferrous materials or external
c 27K S ‘ magnetic fields. Neighboring
(Common) o b ferrous materials should be no
[ xmTR ¥ - _ closer than 0.5 inches and external
L ! ! Failsafe uses 1 circuit magnetic field should have a flux
Latching uses 2 circuits density less than 5 gauss.
I N - -
M ! (Vsw, Vec, & C are common
| > o < ll XMTR to both circuits)
Figure 2
Basic T Schematic Basic D Schematic
Vsw Vcc . o
+28V 5V Logic Input #Com Y Com 1 0
J B 1.2 3 4 5 6 321 cJ
6.2KQ i : T 6.2K0 AR
LA~ Y — 1| [
"\.r"v"‘\.'——i
AL ; | Valtage |
- ——ee Ae |
S | N | ;gé!
| =y | | | }_A"'\\’ TJDI
| _ Lan |
—Ay ! i | A |
J .'_ _J_______L__'.___J_‘ ol I
5 IC(S) .
T—][ T —1
1 61 ELIEL &
- &l e F-? ellel B -
[1] As required s A i A ) 1] As required
e e e R_F_ [I ]r 1
AR AEAE [ ; posttion | LA ATk 4 A
RF Paosition E\ 3 é E |8 8 3




Glossary of
Switching Terms

Failsafe

A switch with an actuator that
contains a spring return mechanism
that provides RF connection to one
selected position when no voltage is
applied to the power terminals. This
type of switch requires continuous
voltage to maintain RF connection
to any other position. For multi-posi-
tion switches, the no voltage condition
is all RF connections open.
Latching

A switch with an actuator that
contains a mechanism, either mech-
anical or magnetic, that will maintain
a chosen RF contact path whether
or not voltage is maintained after
switching is accomplished.
Self-Deenergizing/Self-Cutoff

Applies to latching switches only. A
switch that has the ability to discon-
nect the actuator drive circuit so that
D.C. current will not be consumed after
switching has been accomplished.
Self-cutoff can be accomplished either
by using mechanical contacts or IC
drive circuits
Indicator Contacts

A set of internally mounted D.C.
contacts that are mechanically con-
nected to the actuator and transfer
in one-to-one correspondence with
the RF contacts. These contacts are
usually wired to indicator lights to
remotely show switch position, but
in many cases, can also be used as
interlock contacts. Indicator contact
rating (max.) is 30 VDC, 50 mA, or
1.5 watts resistive load.
Switching Time

The total amount of time between
application of voltage to the actuator
terminals and completion of switch-
ing including all contact bounce, if
any. Total switching time is made up
of three parts, namely (1) inductive
delay in the actuator caoil, (2) trans-
fer time of the RF contacts, and
(3) bounce time of the RF contacts.

Actuator

The electromechanical mechanism
that transfers the RF contacts from
one position to another. Most Teledyne
Microwave actuators use either linear
or rotary solenoids acting on mech-
anical linkage to the RF contacts.
SPDT Switch

Single-Pole-Double-Throw. A switch
with one input and two output ports.

Multi-Throw Switch

A switch with one input and more
than two outputs. Standard Teledyne
Microwave switches (CS-38, CS-58,
CS-18 and CS-39) provide up to 8

outputs operating from a single input.

Transfer Switch

A four-port switch that provides
two independent pairs of RF paths
through it. These pairs are actuated
simultaneously, such actuation being
similar to that of a double-pole-double-
throw switch. See application notes
as to typical usage.
Isolation

The measure of the power level at
the output connector of an uncon-
nected RF channel as referenced to
the power at the input connector.
Specified in dB below input power
level.

Internal Termination

Applies to SPDT and Multi-Throw
switches. An unselected input or
output port will be connected to an .
internal 50 ohm termination. Switches
without internal termination will open
circuit the unselected ports and the
VSWR will be infinite,

Attenuator Switch

A two state switch that has a low
loss and a high loss state. The low
loss state insertion loss is typically
0.5 dB or less. The high loss state is
precision level of attenuation such
as 10, 20, 30 dB.

Arc Suppression Diode

A diode connected in parallel with
the coil. The diode will clip the back
emf spike to 0.7 volts when the coil
is de-energized. The diode cathode
is connected to the positive side of
the coil and the diode anode is con-
nected to the negative side
Date Code

Either serial numbers or date
codes are marked on the switches.
The date code is in accordance with
MIL-STD-1285A and consists of four
digits. The first two digits are the
year, and the last two digits are
the week of that year (YYWW).
Thus, 8604 will be switches which
went through final inspection during
the fourth week of 1986.

100

Power Watts (CW)

o Lt Lol

B CW Power Handling

) 1 [ | |
100 MHz 1 GHz 10 GHz 18 GHz 265 GHz
Frequency

Power Handling Notes:
Capability (watts CW) 1. This graph is based on the

following reference conditions:
There are several factors which A/ Ambient temperature 40°C
determine the power handling capa- B/ Sea Level operating
bility of a given switch design. The C/ 1.2 VSWR load
following graph, however, may be D/ Non Switching
used as a baseline for selecting an

appropriate switch model.

2. For applications calling for low

pressure, high altitude or severe tem-

perature requirements, the above

power ratings would be derated

Please contact factory for specific ‘
information.
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CS-33 Series
DC-22 GHz*
SMA Connectors

Description

The Type CS-33 Failsafe Switch
is a broadband SPDT electro-
mechanical switch designed to
switch microwave signals from
a common input to either of two
outputs. Designed for 50 ohm trans-
mission lines, the unit is set up
for minimum size compatible with
SMA connector spacing. Two differ-
ent mounting hole configurations
are offered: standard and optional
inboard mounting.

The failsafe switches on this
page are provided with a spring
operated actuator which is
particularly desirable in
applications where the switch is
connected to one position
(normally closed) most of the time
and only periodically is switched
to the alternate position. In this
type of application, holding power
is required only when operating in
the alternate position. Also,
switching circuitry is simplified,
since only one d-c circuit is
required.

RF Performance

CS5-33510

Specifications
RF Contacts:
Break before make
Actuator Voltage:
24-30 VDC; 12, 15, 20 VDC, and
115 VAC on special order
Actuator Current:
80 mA @ 28 VDC and 20°C
Switching Time:
20 msec.
Weight:
1.65 0z. max
Temperature Range:
- 54°C 1o +85°C
Life:
1 million cycles
RF Power Handling:
See graph in front of brochure

Optional Features

® Indicator Circuits

®m Special Actuator Voltages
m TTL Compatible Drivers
®m Arc Suppression Diodes
m Power Connectors

® |nboard Mounting

Failsafe DC-22 GHz

Miniature SPDT Switches

Outboard Mounting

Indicator Terminals
{optional)

N Power
[ 8 Input
o Terminals

- 1.50 -
2.20 For CT Series

- 1.34 -
1
P
25 max | 4f : E
L Ay =y
i
B .
:C
A +®
H
. .120 dia thru
) 2 mig holes 9
i
200
1
- Connector
SMA female
3 places

1.75 For CT Series

H 1.20 max CR Model
options may add
height. Consult factory

H = 1.55 max STD Model

H = 2.10 max TTL Model

N i 1 T

e,(\r‘ - G\’\/ G\‘}E’, G‘A C.,\‘\
?‘e’c\‘{ o© ,6’ 5‘«}'"/ ‘\.1,‘\3 \ﬁ—'ﬂ' >
VSWR 1.25:1 1.40:1 1.50:1 1.70:1
(maximum)
Insertion Loss 0.2 dB 0.4 dB 0.5 dB 08de
(maximum)
Isolation 70 dB 60 dB 60 dB 50dB

(minimumy)
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CS-33510

2>

In > »i
[

[
-t

Position
De-energized
Energized

Power
Input

Terminals
/_A\—\

+
[}

b

T

RF Continuity
IN &1
IN &2

Cs-33S1C

Indicator
Terminals

tn S

1 >0

Position
De-energized
Energized

RF Continuity
IN &1
IN &2

Power Input
Terminals

Indicator
A-C
B-C

CR33S1C-99
Inboard Mounting
Indicator Terminals
{optional)
i T - Power
, ! @r | Input
.50 '\ I Terminals
1
t — 1.34 ) -
.25 max S, II._
i
- .
L
+ &
H
120 dia thru
g 2 mig. holes }:
- poe 1
L ) 093
2410 .30
1 § RSs E Connector
=440 = SMA female
=440 == 440 -~ 3 places
H = 1.20 max CR Model
options may add
height. Consult factory
H = 1.55 max STD Model
H = 2.10 max TTL Model
Part Number Table
All units have SMA-Female
conneclors
For TTL Drivers add -T to Part No.
S
0 5
e LAY (S -
o .‘q".) ‘“‘9\’0 6\(‘3‘0 ~
e -‘\Y\‘__’i’.»-"" \t“f‘f.»-""
pot” W W
Failsafe CS-33510 CS-3351C

A Q4043 o 415-968-2211 « FAX 415
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CS-33 Series
DC-22 GHz*
SMA Connectors

Description

The Type CS-33 Latching Switch
is a broadband SPDT electro-
mechanical switch designed to
switch microwave signals from a
common input to either of two
outputs. Designed for 50 ohm trans-
mission lines, the unit is set up for
minimum size compatible with SMA
connector spacing.

The switches on this page are
provided with a magnetic latching
actuator which is particularly
desirable in applications where
actuator power consumption must
be kept to an absolute minimum,
The latching type actuator
requires less switching current
than the failsafe type. In the self-
cutoff version, power is applied
only for the very short duration
(approximately 50 msec. max.) of
the actuator transfer from one
position to the other. This makes
this type of actuator especially
suitable for space vehicles or
portable battery operated
systems.

RF Performance

CS-33560

Specifications
RF Contacts:
Break before make
Actuator Voltage:
24-30VDC; 12, 15, 20 VDC, and
115 VAC on special order
Actuator Current:
60 mA @ 28 VDC and 20°C
Switching Time:
10 msec.
Weight:
1.65 oz.
Temperature Range:
—54°C to + 85°C
Life:
1 million cycles
RF Power Handling:
See graph in front of brochure

Optional Features

® Indicator Circuits

® Special Actuator Voltages
m TTL Compatible Drivers
®m Arc Suppression Diodes
m Power Connectors

® Inboard Mounting

Latching DC-22 GHz
Miniature SPDT Switches

Outboard Mounting

Indicator Terminals

{optional)
i 1 Power
£ Input
=0 Terminals
1
- 1.50 -
- 1.34 -
'
T T
25 Tnax H Ly j_I: A
[}
B +2e
C ~Ce
+1e
H
120 dia thru 5
Q 2 mtg holes 9
ey ot

.200

b B BT EL

~ 440 —- 440 ~
- 1.312 -

3 places

H = 1.20 max CR Model
options may add
height. Consult factory

= 1.55 max STD Model

H = 2.10 max TTL Model

¢ 09-7'?""' o 11’..? ) '\Bi.-?' '
VSWR 1.25:1 1.401 1.50:1 1.701
(maximum)

Insertion Loss 0.2dB 0.4 dB 0.5dB 0.8 dB
(maximum)

Isolation 70 dB 60 dB 60 dB 50 dB

(minimum)
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Inboard Mounting

Indicator Terminals

(optional)
i T Fower
! Input
0 |} © _ 1 Terminals
. @
p - 1.34 -
Lo
25 max AT, fﬁ‘
Al
i
B +2e
C —-Ce
A +1e
H
120 dia thru
[ 2 mitg. holes n
] !
<} ey !
1 L 093
: i
2410 .30 !- J
T Conneclor
- 440 - SMA female
- 440 —— 440 3 places

H = 1.20 max CR Model
options may add
height. Consult factory

H = 1.55 max STD Model

H = 2.10 max TTL Model

TTL Option
Indicator Terminals (optional)

Power
Input
Terminals

B C  Com Vsw

Part Number Table
All units have SMA-Female
connectors

For TTL Drivers add -T to Part No.

1492 o
a‘o‘_ - 7

A KA
pet- WY

CS-33860

1>—0

--1] +1
Power
—o —-C Input
Terminals
--4 1] +2

Position Voltage RF continuity
1 +1& -C IN &1
2 +2& -C IN & 2

CS-3356C

Indicator
Terminals

T
BCA

T o +1
Power
-0 - Input
Terminals

0000 —o+2

Latching without
Self-Cutoff

C5-3356C

Latching with

33560
Self-Cutoff Loaaset

CS-3356E

For Models C5-33560 and
CS-3356C power is applied in a
pulse form of sufficient duration
(20 msec. min.)1o cause switching.
For Models CS-3356D and C5-3356
steady voltage may be applied con-
tinuously, but switch only draws
current during the actual switching
cycle

YT TELEDYNE MICROWAVE .« 1290 Terra Bella Ave. « Mountair

2 Position Voltage RF continuity Indicator
1 +1& -C IN &1 A&C
2 +2& -C IN &2 B&C
CS-33S6D
PR N
—M— — 41
o L LT Dt .
[ ower
In: p/ 7 > =C ) Input
_/ . i Terminals
» + 2
2> J
Position Voltage RF continuity
1 +1& -C IN &1
2 +2& -C IN & 2
CS-33S6E
Indicator
Terminals

1>—
P +1
S 11 Rt
— 3 N Power
In>— “w,*'- —oa —C ) Input
|/ Terminals
L!‘\_x_ [N b -
b ¢ +2 |
2 -
Position Voltage RF continuity Indicator
1 +1& -C IN & 1 ALC
2 +2& -C IN & 2 B&C
- ¢ 10713 « A1 ¢ - s
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1000
- CW Power Handling Mz | Puis(w)
1e0
XY
Yoo 6%
o0 32
21
— 200
3
e
2
$ o
[ o
o £o
e So
Lo |
T | 4/
|
oLt RN N e Ll | ||
100 MHz el 1 GHz 2 3 4 5 ¢ 10GH: 18GHz 265GHz
Frequency
Notes: 2. For applications calling for low

1. This graph is based on the

following reference conditions:
A/ Ambient temperature 40°C
B/ Sea Level operating

pressure, high altitude or severe tem-
perature requirements, the above
power ratings would be derated.
Please contact factory for specific



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




