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HP 33311Amc, 33312B, 
33313A/.WC Coaxial Switches 

fiud-uct Overview 
dcto4GHZ 
dcto18GHz 
dc to 26.5 GHz 

High performance 
switches for microwave 
and RF’ k&rnmentation 
and systems 

Hewlett-Packard offers a versatile 
line of multiport coaxial switches. 
These XX2 mechanical-latching 
switches come with the perfor- 
mance and reliability that 
you have come :,o expect in 
HP microwave accessories. 

Offering excellent elect&al and 
mechanical performance with 
broadband operation, high 
isolation, low Stm long life and 
exceptional repeatability, these 
switches are designed with your 
applications in mind Frequency 
ranges are available to 4 GHz and 
16 GHz for the A and B models 
with SM.A connectors and to 
263 GHz for the 6 models with 
4.5 mm connectors. 

The HP 33311A, HP 33311B, and 
HP 33311C (Fiige i> are singIe- 
pole double-throw switches with 
high isolation, >loO dB at 4 GHz 
fortheAmode~A@dB&16GHz 
for the B model and =60 dB a~ 
26.5 GHz for the C model. Af’l 
models termina& the unused port 
with .3X2, a key feature for your 
applications where low SWR is 
required on ail ports. 

TheHP33312B (Figure2)has 
4 RF ports with one internal 50~2 
termination designed for applica- 
tions requiring a transfer switch 
or a cross switchimg element. 
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The HP 33313A, 33313B, and

33313C (Figure 3) round out the

family with 5 RF ports, giving you

flexibility to configure the switch

for your specific needs.
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Pivot
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Transfer switching

For applications requiring a

"transfer switch," as shown in

Figure 5, an HP 33312B is the

ideal choice to insert a compo-

nent, such as a filter or mixer,

into a signal path. Another popular
use is to switch between a device

under test and a through path

for system calibration. The
HP 33312B's internal load can

terminate the device under test

when in the through mode (up to

1watt).

Reverse signal path
Figure 6 shows how an

HP 33311 and HP 33313 may be

used to provide a "transceiver"

configuration. This example illus-

trates how one amplifier can be

used to transmit or receive. Any

application where the signal path
direction needs to be reversed

could use this configuration.

1 2 3 14 5

Figure 3. HP 33313A/B/C
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Applications

Multi-source switching

The HP 33311A, 33311B or 33311C

is an excellent choice for applica-

tions where you require selection

of multiple signal sources,

frequency counters, or signal
control devices such as modula-

tors or filters, or routing signals

from multiple sources as shown

in Figure 4.

Signal
source A

Figure 5. HP 33312B used as a transfer

switch (equivalent circuit action)
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Figure 6. Signal reversal
Figure 4. Multi-source switching
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Portable and

remote applications

Due to their small package size,

light weight, low power consump-

tion, and high reliability, these
switches are ideal for your

portable or remote applications.
The light weight and repeatability
make them well suited for

portable spectrum analyzers and

other portable microwave test

equipment. Their 1,000,000 cycle

life make them the ideal candidate

for system design, such as commu-

nications repeaters or remote

monitoring stations that demand

minimal maintenance. The switch's

automatic coil disconnect feature

and low current drain during
switching minimize the amount

of power needed for operating
the switches.

Dedicated Switching

For larger switching systems,
where many switches will be used

to provide complex signal routing,
a switch driver such as the

HP 87130A or 70611A is recom-

mended. The HP 87130A rack-

and-stack switch driver and the

MMS-based HP 70611A Option 001

are convenient, flexible HP-

Interface Bus (HP-IB) or Modular

Systems Interface Bus (MS-IВ)

switch controllers, providing driv-

er circuitry, indicator readback

circuitry and firmware that makes

it easy to integrate switch compo-

nents into a switching system.

Controlling the HP 87130A is

simple using either a PC or work-
station based HP-IB controller

and HP Interactive Test Generator

(HP-ITG) or HP-Visual

Engineering Environment

(HP-VEE). The HP 70611A gives
manual control via the MMS user

interface or can also be controlled

via an HP-IB equipped PC
or workstation.

In addition, the built-in firm-

ware makes it possible to define
often used switch paths. With the

path command, macros can be

designed which open and close

the right solenoids to select the

desired switch port, and the path

may be given a meaningful name.

Remember that only one select

pin should be activated at one

time to prevent rapid cycling of
the switch.

Both the HP 87130A and 70611A

provide position monitoring and

reporting, which make it possible

for a program to determine if all

the switches are in their proper

state (position) before the pro-

gram continues with testing.

A programmable wake up condi-

tion makes it possible to ensure

that the matrix or switching sys-

tem starts up in a predetermined
state, to prevent damage to deli-

cate equipment from excessive

power. This would also be the

state that the system returns to

after a power interruption.

Reference literature number

5091-3268E, HP 87130A

Attenuator/Switch Driver and

literature number 5952-3715E,

HP 70611A Attenuator/Switch
Driver.

Accessory cables and adapters

make it easy to quickly get the

HP 33311/12/13 working with

the HP 87130A or HP 70611A.

Reference literature number

5963-2038E, Switch Attenuator

Driver Configuration Guide.

For smaller switching needs, the

HP 11713A attenuator/switch

controller provides simple

HP-IB control for up to ten

HP 33311/12/13 switches.

Connecting cables can be ordered

which make it easy to connect the

switches to the HP 11713А.

Help for your special needs

For more information on the

applications of Hewlett-Packard

Switches, request Application

Note 332, Microwave Switching
from SPDT to Full-Access Matrix,
literature number 5953-6466,

or contact HP for your special
switching needs.

Application Note 332-1, Novel
Combinations of Microwave

Switches and Step Attenuators

for Programming Applications,
literature number 5954-8892,

expands on some interesting

product capabilities.
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Operation and use

How the switch works

All the switches are "break before

make"; the switched ports are not

connected to each other prevent-

ing possible damage to sensitive

circuits. The standard configura-

tion switch uses 24 Vdc for the

switching voltage, Option 011

specifies a voltage of 5 Vdc, and

Option 015 specifies 15 Vdc.

Driving the switch

For standard, Option 011, and 015

switches, switching is accom-

plished by applying the supply
voltage to pin "C" and grounding

the appropriate pin to actuate the

switching mechanism. Avoid

grounding both RF path select

pins as rapid cycling may

occur. After the switch is fully

latched (30 ms), the drive current

is automatically disconnected.

If the drive circuit is pulsed, the

pulse duration must be at least

30 ms to ensure that the switch

will fully latch.

Remote Indication

The position of the switch may be

determined by utilizing the open
and closed states of the internal

coil contacts. Figure 7 displays
two indicator circuits, one to pro-

vide a TTL output and one that

directly activates an LED. The

circuits will output a TTL "HI"

and LED "ON" if the switch is in

the state shown in Figure 7. When

drive pin 1 contact is closed (as

shown), RF port 2 is connected

to common port. For the

HP 33311/12/13, see Figures 2, 3,

and Table 1 for corresponding

RF port connections. The circuits

shown are designed to operate
with coil voltage of 24V. If other

voltage switches are used, the

circuit components must be modi-

fied to accommodate that voltage.

Since current is drawn through
the solenoid for these indicator

circuits, inadvertent switching is

prevented by limiting the current

to 5 mA. Additional design infor-

mation may be required from the

component manufacturer for the

circuits described in Figure 7,
depending upon specific applicа-
tions. Hewlett-Packard assumes

no responsibility for use of anу

circuits described herein, and

makes no representations or

warranties, expressed or

implied, that such circuits are

free from patent infringements.

LED indicator circuit
+5V

0.62 k 0.13 k

w

4.22 k S
Driver

(DM7406N*)
LED

HP 5082-4880

HP 33311/12/13 switch

Port 2 ☐ RF port1
drive pin

Common
drive pin

Transient

suppressior
circuit

+24V
Common port

Port 1

drive pin

Transient
suppressionsuppre

circuit

·tul

☐ RF Port 2

4.22 k Inverter

(DM 7404N*)

TTL Output

0.62 k

TTL Indicatior Circuit *National Semiconductor part numbers also supplied by other vendors.

Figure 7. TTL and LED remote indicator circuits
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Model Number Pin 1 Pin 2 RF Path

Ground Open
HP 33311A/B/C

1 to C closed

2 terminated

Open Ground

Ground

HP 33312B

Open Ground

Ground

HP 33313A/B/C

Open Ground

Open

Open

2 to C closed

1 terminated

1 to 2 closed

3 to 4 closed

1 terminated
2 to 3 closed

4 open

1 open

2 to 3 closed

4 to 5 closed

1 to 2 closed

3 to 4 closed

5 open

Table 1. Switching logic table
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Specifications

HP model numbers HP 33311A

HP 33313А

Frequency range

Insertion loss

dc to 4 GHz

<0.20 dB, dc to 2 GHz

<0.25 dB, 2 to 4 GHz

HP 33311B

HP 33312B

HP 33313В

dc to 18 GHz

<0.20 dB, dc to 2 GHz

<0.50 dB, 2 to 18 GHz

>100 dB, dc to 4 GHz >90 dB, dc to 18 GHz

HP 33311С
HP 33313C

dc to 26.5 GHz

<0.25 dB, dc to 2 GHz

<0.50 dB, 2 to 18 GHz

<1.25 dB, 18 to 26.5 GHz

>90 dB, dc to 18 GHzIsolation

between ports

>50 dB, 18 to 26.5 GHz

SWR through line <1.10, dc to 2 GHz

<1.20, 2 to 4 GHz

Into internal

502 load

(HP 8762s and

HP 8763s)

<1.10, dc to 2 GHz

<1.20, 2 to 12.4 GHz

<1.30. 12.4 to 18 GHz

<1.15, dc to 2 GHz

<1.25, 2 to 12.4 GHz

<1.40, 12.4 to 18 GHz

<1.10, dc to 2 GHz

<1.20. 2 to 4

<1.10, dc to 2 GHz

<1.20, 2 to 12.4 GHz

<1.30, 12.4 to 18 GHz

<1.80, 18 to 26.5 GHz

<1.15, dc to 2 GHz

<1.25, 2 to 12.4 GHz
<1.30, 12.4 to 18 GHz

<1.80, 18 to 26.5 GHz

3.5 mm (f)Connectors SMA (f) SMA (f)

Insertion loss repeatability
dc to 18 GHz 0.03 dB maximum 0.03 dB maximum

18 to 26.5 GHz

0.03 dB maximum

0.5 dB maximum

(Up to 1,000,000 cycles measured at 25° C)

General operating data

Maximum power rating
Life

Switching solenoid

Switch drive data

Parameter

Supply voltage
Standard

Option 015

Option 011

Supply current
Standard

Option 015

Option 011

Impedance
Standard

Option 015

1 watt average; 100 watts peak (not to exceed average power rating); +7 Vdc

1,000,000 сycles minimum
Switching speed 30 ms maximum

Test conditions Minimum Nominal Maximum Units

20 24 32 V

12 15 20 V

4.5 5 7 V

Switching; pulse width ≥ 30 ms maximum
@Vcc = 24 Vdc

@Vcc= 15 Vdc
@Vcc=5 Vdc

120 mA

182 mA

400 mA

200 ohm

127 mH

82 ohm

57 mH

13 ohm

8 mH

Option 011

Environmental

Operating Humidity Vibration Shock

temperature
-25° to +75°C

95% RH, 40°C,
5 days

0.05",

10 to 55 Hz
50 g's,
3 ms

Physical specifications

Dimensions: Per Figure 9

Weight: 245 g (9 oz.)
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Figure 9. Product outlines
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Expanding Possibilities

For more information about

Hewlett-Packard test and measure-

ment products, applications,
services, and for a current sales

office listing, visit our web site,
http://www.hp.com/go/tmdir. You

can also contact one of the following
centers and ask for a test and

measurement sales representative.

United States:

Hewlett-Packard Company

Test and Measurement Call Center

P.O. Box 4026

Englewood, CO 80155-4026

1 800 452 4844

Canada:

Hewlett-Packard Canada Ltd.

5150 Spectrum Way

Mississauga, Ontario 14W 5G1
(905) 206 4725

Europe:

Hewlett-Packard

European Marketing Centre

P.O. Box 999
1180 AZ Amstelveen

The Netherlands

(31 20) 547 9900

Japan:

Hewlett-Packard Japan Ltd.

Measurement Assistance Center

9-1, Takakura-Cho, Hachioji-Shi,

Tokyo 192, Japan
Tel: (81) 426-56-7832

Fax: (81) 426-56-7840

Latin America:

Hewlett-Packard

Latin American Region Headquarters

5200 Blue Lagoon Drive, 9th Floor
Miami, Florida 33126, U.S.A.

(305) 267 4245/4220

Australia/New Zealand:

Hewlett-Packard Australia Ltd.

31-41 Joseph Street

Blackburn, Victoria 3130, Australia

1 800 629 485

Asia Pacific:

Hewlett-Packard Asia Pacific Ltd.

17-21/F Shell Tower, Times Square,
1 Matheson Street, Causeway Bay,
Hong Kong
Tel: (852) 2599 7777

Fax: (852) 2506 9285

Data Subject to Change

Copyright © 1998
Hewlett-Packard Company
Printed in U.S.A. 9/98

5968-1860E
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and

Technology (NIST, formerly NBS), to the extent allowed by the institute's calibration facility,
and to the calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and
workmanship for a period of one year from date of delivery. During the warranty period,
Hewlett-Packard Company will, at its option, either repair or replace products which prove to
be defective.

For warranty service or repair, this product must be returned to a service facility designated by
HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the
product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products
returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will
execute its programming instructions when properly installed on that instrument. HP does not
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or
error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
outside of the environmental specifications for the product, or improper site preparation or
maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard Products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses
are provided at the back of this manual.
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General Information 
This information sheet supplements the instruments Technical Data Sheet. The data sheet 
describes the instrument, its specifications, options, and accessories. The instrument is certified 
and warranted as indicated in this document. For further information contact the nearest 
Hewlett-Packard Sales and Service offices (see Sales and Service section). 

Initial Inspection 
Inspect the shipping container for damage. If the shipping container or packing material is 
damaged it should be kept until the contents of the shipment have been checked mechanically 
and electrically. If there is mechanical damage or if the instrument does not meet its 
specifications, notify the nearest Hewlett-Packard office. Keep the damaged shipping materials 
(if any) for the carrier and a Hewlett-Packard representative to inspect. 

Packaging 
The following general instructions should be used for re-packaging with commercially available 
materials: 
a. Wrap the instrument in heavy paper or plastic If shipping to a Hewlett-Packard office or 

service center, attach a tag indicating the type of service required, return address, model 
number, and full serial number. 

b. User a strong shipping container. A single-wall corrugated carton made of 200 
pound-per-square-inch test material is adequate. 

c. Use enough shock-absorbing material around all sides of the instrument to provide firm 
cushion and prevent movement inside the container. 

d. Seal the shipping container securely. 
e. Mark the shipping container FRAGILE to assure careful handling. 

Environment 

Non-Operating 
The instrument should be stored in a clean, dry environment. The following environmental 
limitations apply to both storage and shipment (unless otherwise stated in the data sheet): 
n Temperature, -55 to + 75°C 
n Humidity, less than 95 % relative at + 40°C 
n Altitude, less than 15,300 metres (50,000 feet) 

General Information 1 

--.---. 



Operating

The operating environment of the instrument should be within the following limitations (unless

otherwise stated in the data sheet):

■ Temperature, 0 to +55°C

■Humidity, less than 95% relative at +40°C

■Altitude, less than 4,600 metres (15,000 feet)

Note Storage or operation of the instrument within an environment other than that

which is specified may cause damage to the instrument and may void the

warranty.

Adjustments

No adjustments should be attempted.

Repair

If the instrument fails to operate within the specifications listed in the data sheet, it should be

returned to Hewlett-Packard for repair.

Note Attempting to service or repair the instrument may void the warranty.

2 General Information



Hewlett-Packard Sales and Service Offices

IN THE UNITED STATES IN AUSTRALIA
California

Hewlett-Packard Co.

1421 South Manhattan Ave.

P.O. Box 4230

Fullerton, CA 92631

(714) 999-6700

Hewlett-Packard Co.

301 E. Evelyn
Mountain View, CA 94039

(415) 694-2000

Colorado

Hewlett-Packard Co.

24 Inverness Place, East
Englewood, CO 80112
(303) 649-5000

Georgia
Hewlett-Packard Co.

2000 South Park Place

P.O. Box 105005

Atlanta, GA 30339

(404) 955-1500

Illinois

Hewlett-Packard Co.

5201 Tollview Drive

Rolling Meadows, IL 60008
(312) 255-9800

New Jersey

Hewlett-Packard Co.

120 W. Century Road
Paramus, NJ 07653

(201) 265-5000

Texas

Hewlett-Packard Co.

930 E. Campbell Rd.
Richardson, TX 75081

(214) 231-6101

Hewlett-Packard Australia Ltd.

31-41 Joseph Street

Blackburn, Victoria 3130
895-2895

IN CANADA

Hewlett-Packard (Canada) Ltd.
17500 South Service Road

Trans-Canada Highway
Kirkland, Quebec H9J 2X8

(514) 697-4232

IN FRANCE

Hewlett-Packard France
F-91947 Les Ulis Cedex

Orsay
(6) 907-78-25

IN GERMAN FEDERAL

REPUBLIC

Hewlett-Packard GmbH

Vertriebszentrale Frankfurt
Berner Strasse 117

Postfach 560 140

D-6000 Frankfurt 56

(0611) 50-04-1

IN GREAT BRITAIN

Hewlett-Packard Ltd.

King Street Lane

Winnersh, Wokingham
Berkshire RG11 5AR

0734 784774

IN OTHER EUROPEAN

COUNTRIES

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 Widen (Zurich)
(0041) 57 31 21 11

IN JAPAN

Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku Tokyo 168
(03) 331-6111

IN PEOPLE'S REPUBLIC

OF CHINA

China Hewlett-Packard, Ltd.
P.O. Box 9610, Beijing

4th Floor, 2nd Watch Factory
Main Bldg.

Shuang Yu Shu, Bei San Huan Rd.

Beijing, PRC
256-6888

IN SINGAPORE

Hewlett-Packard Singapore
Pte. Ltd.

1150 Depot Road

Singapore 0410
273 7388

Telex HPSGSO RS34209

Fax (65) 2788990

IN TAIWAN

Hewlett-Packard Taiwan

8th Floor, Hewlett-Packard

Building
337 Fu Hsing North Road

Taipei

(02) 712-0404

IN ALL OTHER LOCATIONS

Hewlett-Packard Inter-Americas
3495 Deer Creek Rd.

Palo Alto, California 94304

3



HP

TECHNICAL DATA SHEET SUPPLEMENT

PRINTED: JAN 1995 EDITION:

HP PART NUMBER : 5951-5993



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

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

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

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


