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INTRODUCTION. Hewlett Packard has a variety
of high frequency control and conversion com-
ponents which are primarily designed for the OEM
market. Heretofore, information about these pro-
ducts has been available mostly in individual data
sheets. Now, details on all high frequency control
and conversion components have been compiled
in a single document.

We have attempted to include enough specifications
to allow the designer to determine the suitability

of these components to his system. However,

data sheets are available for all of these products
which include much more detailed information .

A call to your local HP sales office will get the
appropriate data sheets to you immediately.

Some of these components were designed to
fulfill exacting measurement requirements; others
were designed specifically for aerospace applica-
tions and similar rugged environments. They all
share certain common features: HP’s reputation
for excellent design, careful manufacturing,
conservative specification, and thorough testing.

HIGH RELIABILITY. All of these products have
been designed to operate in some level of extreme
environments. An indication of this is the opera-

ting temperature which is shown for each product.

In addition, they all have been fully characterized
for other environmental characteristics, and their
ratings for vibration, shock, altitude, moisture and
so on are listed in the individual data sheets.
Wherever appropriate, the components are rated
per MIL-E-5400, MIL-E-16400, and similar
documents.

Furthermore, most of these products have an
extensive Hi-rel history. HP switching modules
went to the moon on all of the Apollo missions,
~and these components have been included in most
of the recent major aerospace programs. The Hi-rel
programs necessary for such critical applications
were carried out by HP’s well staffed and fully
equipped high reliability department.

If your application requires high reliability, HP can
tailor a program to fit your needs. Many of the
past programs have been documented, and the
results are available for your inspection. Your local
HP component sales engineer has the details.
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APPLICATIONS. A new application note discussing
some of these products is now available: AN-932,
Selection And Use Of Microwave Diode Switches
And Limiters. A practical how-to-do-it approach is
used throughout; some of the thoroughly covered
topics are:

The effects of system mismatches, and how to
minimize these effects.

How to select the proper switch for switching,
attenuating, or modulating.

How to change the threshold and slope of a
limiter.

The tradeoffs involving selection of coaxial
modules, stripline modules, or complete
switches.

How to design bias networks.

Multi-throw circuits.

Driver circuits.

How to test switches and limiters.

How to construct module test fixtures.

If you are using diode switches or limiters, or are
considering their use in your system, AN-932 is a
must. For your copy contact your local HP sales
office.
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TYPICAL OF
33600 SERIES
33500 SERIES

TYPICAL OF
33007 A/B

DESCRIPTION. The 33500/33600 series consists of two, three, or four passivated PIN diode chips

integrated as shunt elements in a hermetically sealed 50 ohm module. When the diodes are forward
biased incident power is reflected back to the source. The amount of power reflected is a function of the
bias level, so the module can be used as a variable attenuator or a modulator, in addition to its use as a switch.

The 33007 SPDT module uses six passivated pin diodes, four mounted in shunt and two in series. The series
diodes provide the broad bandwidth double throw circuit; the shunt diodes contribute high isolation at higher
frequencies. As with the SPST modules, the 33007 package is a hermetically sealed 50 ohm transmission line.

GUARANTEED

w
2 FREQUENCY SWITCHING BIAS AL BIAS
DESCRIPTION ?j RANGE GH SPEED POLARITY A
< & FOR OFF cw PEAK N
2 High Isolation Diodes, Coax Pkg. A DC to 18 50 ns Neg 2W 80W -100
3 High Isolation Diodes, Coax Pkg. B DC to 18 50 ns Neg 2w 80W -150
4 High Isolation Diodes, Coax Pkg. G DCto12.4 50 ns Neg 2w 80W -200
2 Fast Switching Diodes, Coax Pkg. A DC to 15 10 ns Pos 2W 4w +100
3 Fast Switching Diodes, Coax Pkg. B DC to 15 10 ns Pos 2w 4w +150
4 Fast Switching Diodes, Coax Pkg. &4 DCto 12.4 10 ns Pos 2w 4w +200
2 High Isolation Diodes, Disc Stripline Pkg. D DC to 18 50 ns Neg 2W 80w -100
2 High Isolation Diodes, Rectangular Stripline Pkg. E DC to 18 50 ns Neg 2W 80 W -100
2 Fast Switching Diodes, Disc Stripline Pkg. D DCto 124 10 ns Pos 2W aw +100
Single Pole Double Throw, Stripline Pkg. F DC to 18 100 ns Neg (Off Arm) 1w 50W +50
Pos (On Arm) -50
Single Pole Double Throw, Stripline Pkg. F DCto 124 100 ns Neg (Off Arm) Tw 50W +50
Pos (On Arm) -50
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APPLICATIONS. Switching modules are used as
the heart of microwave control circuits. Combined
with the appropriate biasing and blocking circuits
these modules will perform most of the switching,
attenuating, and modulating functions encountered
in modern microwave systems. A choice of number
of diodes, type of diodes, and module package
styles mean that there is some member of the
33500/33600 family to satisfy most SPST control
requirements. The 33007 can be used as the essen-
tial part of almost any multi-throw switching circuit.

BROAD BANDWIDTH. Integration of diode chips
directly into a sealed transmission line means that
package parasitics, the bane of broadband circuits,
has been eliminated. These modules function from
DC to frequencies up to 18 GHz, and the practical
circuits are limited only by the bias circuitry. Some
switches, such as the HP 33100 series and the
33016 SPDT, operate over more than two decades
in the microwave region.

CHOICE OF PACKAGES. Available are coaxial
modules, in varying lengths to accomodate different
numbers of diodes; two varieties of stripline
modules; and a three port stripline module for the
SPDT switch.

CHOICE OF DIODES. In the SPST modules, two
types of PIN Diodes are available: the high isolation
series, for general purpose applications; and the fast
switching series, for those applications requiring
very fast rise and fall times or high frequency mod-
ulation rates. Two, three, or four diodes are
available; tradeoffs can be made between isolation
and insertion loss, package size, and cost.

WANT MORE DETAILS? The 33500/33600 Data
Sheet gives full technical and applications informa-
tion on the SPST modules; for details on the SPDT
modules, ask for the 33016/33007 Data Sheet.

SPECIFICATIONS

‘ 25 35 40 | 45 45

ISOLATION, dB

FREQUENCY, GHz
BIAS

INSERTION LOSS, dB
FREQUENCY, GHz

VSWR FREQUENCY, GHz
BIAS OPERATING

0-1(1-2]| 2-4| 4-8 |8-12| 12-15| 15-18 | VOLTS | 0-1 | 1-2| 2-4 | 4-8 | 8-12

12-15| 15-18 | VOLT3 | 0-1| 1-2| 2-4 | 4-8 | 8-12 | 12-15 | 15-18 | TEMPERATURE

30 | 35| 40| 45 45 45 45 0 05 (05| 07]1.2 148

2.0 20 0 15| 15| 15|20 20 2.2 2:2 —65°to +150°C

35 | 55 | 60 | 60 60 60 60 0 03|08 08(15 1.8

2.3 23 0 .5 | 1.2] 20:|20] 20 24 24 —65°to +150°C

43 | 65 | 80 | 80 80 0408|1013 1.8

—65°to +150°C

25 | 28| 33| 39 45 05 |05 | 0.7°] 1.2 1.5

-10 15|15 20)]|20] 20 —65°to +150°C

28 | 35| 45 | 55 60 03]05]| 0709 1.5

-10 1.5 15| 18| 12| 20 —65°to +150°C

30 | 45| 60 | 75 80 0305|0611 2.0

-10 1511515 ]|17]| 23 —65°to +150°C

25 35 40 | 45 45 45 45 0 0.7 |07 | 1.0]1.0 1.5

0 20| 20| 20(20]| 20 —65”to +150°C

0 g2 o7 10|10 15

—65°to +150°C

20 30 35 | 45 45

—65°to +125°C

70 70 70 | 60 55 +50mA | 1.0 10| 10|15 2.0

-50 mA

+50mA| 1.3 | 14| 14|14 —65°to +125°C

-50 mA

70 70 70 | 60 55 +50mA | 1.0 |10 10|15 2.0

-50 mA

+50 mA| 1.3 155:] 16 | 16 —65°to +125°C

-50 mA
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BIAS COMMON ARM BIAS
TYPICAL OF TYPICAL OF
33100 SERIES 33016 A/B

BIAS 33200 SERIES

DESCRIPTION. The 33100 and 33200 series are complete SPST switches, combining the 33600 series coaxial
switching modules with biasing and blocking networks and connectors. All of the flexibility of the 33600
series is incorporated in these components; in addition, the two series offer the user further choice. The 33100
series offers small size, light weight, and an exceptionally wide bandwidth. The 33200 series offers a wide
variety of connectors, bias networks optimized for lowest insertion loss over octave bandwidths, slightly faster
switching speed, and a greater operating temperature range.

The 33016 is a complete SPDT switch, combining wideband bias networks with aversion of the 33007 module
optimized for coaxial interface. Like the 33007, two bandwidths are available: 0.1 to 18 GHz and 0.1 to

12.4 GHz at a lower price. GUARANTEED

w
g SWITCHING BIAS POWER HANDLING
DESCRIPTION ¥ FREQUENCY RANGE POLARITY Pl
Q SPEED mA
: FOR OFF cw PEAK
2 High Isolation Diodes, Broadband G 0.1 to 18 GHz 50 ns Neg 2w 80w -100
3 High Isolation Diodes, Broadband H 0.1 to 18 GHz 50 ns Neg 2w 80W -150
4 High Isolation Diodes, Broadband J 0.1 to 12.4 GHz 50 ns Neg 2w 80W -200
2 Fast Switching Diodes, Broadband G 0.1 to 15 GHz 15 ns Pos 2w 4W +100
3 Fast Switching Diodes, Broadband H 0.1 to 15 GHz 15 ns Pos 2w 4w +150
4 Fast Switching Diodes, Broadband J 0.1 to 12.4 GHz 15 ns Pos 2w aw +200
2 High Isolation Diodes, Octave B.W. K 1to 18 GHz in Octaves 50 ns Neg 2w 8ow -100
3 High Isolation Diodes, Octave B.W. L 1 to 18 GHz in Octaves 50 ns Neg 2W 80w -150
4 High Isolation Diodes, Octave B.W. M 1to 12.4 GHz in Octaves 50 ns Neg 2w 80W -200
2 Fast Switching Diodes, Octave B.W. K 1to 15 GHz in Octaves 10 ns Pos 2w aw +100
3 Fast Switching Diodes, Octave B.W. L 1to 15 GHz in Octaves 10 ns Pos 2w 4w +150
4 Fast Switching Diodes, Octave B.W. M 1to 12.4 GHz in Octaves 10 ns Pos 2W aw +200
Single Pole Double Throw, Broadband N 0.1 to 18 GHz 100 ns Neg (Off Arm) 1w 50W +50
Pos (On Arm) -50
Single Pole Double Throw, Broadband N 0.1 to 12.4 GHz 100 ns Neg (Off Arm) 1w 50W +50
Pos (On Arm) -50
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APPLICATIONS. The 33100 series, 33200 series,  Typical Part Number:
and 33016 are complete components, ready to plug
into a microwave system. Only the appropriate
video pulse or signal is needed to control the switch.

BROAD BANDWIDTH.

Both the 33100 series

port lowpass filter is used

SPST and the 33016 SPDT are fully specified over
the frequency range of 100 MHz to 18 GHz.

VERSATILE. The 33200 series switches are

designed for maximum flexibility. Combinations of
diode types, number of diodes, frequency bands,
connectors, and filters add up to 1152 possible

versions.

SPECIAL ORDERING INFORMATION.

33016:

33100:
Any member of the 33100 series can be ordered
with Option 001; this replaces the Conhex (SMC)

Jack with an SMA Jack.

33200:

Order 33016A for 0.1 to 18 GHz
33016B for 0.1 to 12.4 GHz

33202 A - 010

Basic part number defines
number and type of diodes

Letter suffix defines if bias

.

Freq RF Ci Bias C:
0 1-2 N Plug BNC Jack
1 2-4 N Jack SMA Jack
2 4-8 N Plug/Jack TNC Jack
3 8-12.4 SMA Plug
4 12-18* SMA Jack
5 8-18* SMA Plug/Jack
6 12-151 TNC Jack
7 8-151
. Typical Bias
Letter | Filter Used? Port Isolatioh
A No > 30 DB
B Yes >70DB

* Only available with 33202, 33203 and SMA RF Connectors
t Only available with 33222, 33223 and SMA RF Connectors

WANT MORE DETAILS?

For information on
Broadband Miniature Switches, ask for the 33100

Series Data Sheet. To investigate the versatility of
the Octave Modular Switches, ask for the 33200

Series Data Sheet. |f you are interested in Multi-

Throw Switching, ask for the 33016/33007

Data Sheet.

Must be ordered with a three digit option number
as follows:

SPECIFICATIONS

WWW.HPARCHIVE.COM

ISOLATION, dB INSERTION LOSS, dB R

FREQUENCY, GHz BIAS FREQUENCY, GHz BIAS FREQUENCY, GHz OPERATING

0.1-1|1-2|2-4 | 48| 8-12| 12-15 [ 15-18 | VOLTS | 0.1-1 [ 1-2 [ 2-4 [ 4-8 | 8-12 | 12-15 | 15-18 | VOLTS [ 011 [ 12 | 24 | 4-8 | 8-12 | 12-15 | 15-18 | TEMPERATURE
33 |35 | 40| 45| a5 | a5 | 45 o f10 |10]|13|20]|20] 25 | 25 0 17 (17| 18] 20| 20 | 25 | 25| -s4°rw0471°C
3 |55 |60|60| 60 | 60 | 60 o |10 |10|14]20] 20| 27 0 17| 17| 20| 20| 20 —54° 10 +71°C
42 |65 |80 | 80| 80 15|21 22 20| 20( 20 —54° t0 +71°C
26 |28 | 33| 39| 45 12| 18] 24 20| 20| 22 —54° 10 +71°C
30 |35 |45 | 85| 60 vz | aw| 24 20| 22| 25 —54° 10 +71°C
60 | 75| 80 13|19 27 20| 22| 27 —54° 10 471°C

40 | 45 | 45 10|16] 20 20( 20( 20 —55° to +125°C

60 | 60 | 60 1119 20 20| 20| 20 —55° t0 +125°C

80 | 80| 80 13|17 20 20| 20| 20 —55° 10 +125°C

33| 3| 45 10| 16| 20 20| 20| 20 —55° 10 +125°C

45 | 55 | 60 10]13] 20 20| 20| 20 —55° t0 +125°C

60 [ 75 | 80 10| 15| 25 20| 20 —55° to +125°C

70 | 60 | 55 15| 15| 25 14| 186 —55° to +125°C

70 |70 | 70 | 60| 55 10 |15|15] 15| 25 15| 18 —55° t0 +125°C
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DESCRIPTION. The 33000 series Absorptive Modulators combine 33600 coaxial switching modules,

quadrature hybrid couplers, and internal loads to form non-reflective control elements. When the unit is biased
to attenuate some or all of the input signal, this unwanted power is absorbed in one of the internal loads,

rather than reflected to the source.

The modulators are available in six versions, covering three frequency ranges (1-4 GHz, 3.7-8 GHz, and
8-18 GHz) and two attenuation ranges (40 and 80 dB). The 33602A modules are used in the 40 dB version,

the 33604A in the 80 dB version; and the characteristics of the modules are reproduced in the modulators.

Video blocking filters and bias networks are integrated into the modulator.

GUARANTEED

w
Q POWER HANDLING
DESCRIPTION g FREQUENCY RANGE sv‘g:::;NG POSL\AFIslTY snl‘ﬁs
g FOR OFF cw PEAK
Medium lIsolation, L-S Band P 1to4 GHz 50 ns Neg 2W 100W 100
High Isolation, L-S Band P 1to 4 GHz 50 ns Neg 2w 100W 400
Medium Isolation, C Band Q 3.7 to 8 GHz 50 ns Neg 2w 100W 100
High Isolation, C Band Q 3.7 to 8 GHz 50 ns Neg 2W 100W 200
Medium Isolation, X-P Band R 8 to 18 GHz 50 ns Neg 2W 100W 75
High Isolation, X-P Band R 8 to 18 GHz 50 ns Neg 2W 100w 75

WWW.HPARCHIVE.COM
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APPLICATIONS. The absorptive modulars canbe WANT MORE DETAILS?

application where diode control elements are appro-
priate. They are particularly suited to measurement
systems, oscillator leveling, and other applications
where reflective components cause measurement
errors, frequency pulling, or other unwanted effects.

BROAD BANDWIDTH. The 33000 series
Modulators cover 1 to 18 GHz in 3 bands which
range from over an octave to two octaves. All of
these modulators can be used at frequencies out-
side of their specified range; in some cases with
little or no degradation of specifications. Check
with your HP Components Sales Engineer for
details.

MINIMUM VIDEO FEEDTHROUGH. Each
modulator incorporates a bandpass or highpass
filter at each RF port, resulting in a minimum
leakage of the switching pulse or video control
signal at the RF input and output.

Ask for the 33000
used for any switching, attenuating, or modulating Series Absorptive Modulator Data Sheet.

SPECIFICATIONS

ISOLATION dB INSERTION LOSS dB
FREQUENCY, GHz BlAS FREQUENCY, GHz

VSWR at ANY BIAS
FREQUENCY, GHz

1-2 2-4 3.7-8 8-12 12-18 VOLTS 1-2 2-4 3.7-8 8-12 12-15 15-18 1-4

35 40 0 1.8 25 1.86

65 80 0 2.0 3.0 1.86

45 0 23
80 0 2.5

45 45 0 3.0 3.2 43

80 70 0 3.0 35 45

WWW.HPARCHIVE.COM

3.7-7

7-8

22

8-18

QPERATING
TEMPERATURE

—54° to +95°C
—54° to +95°C

—54° to +95°C

22

2.2

—54° to +95°C

—54° to +95°C

22

—54° to +95°C




DESCRIPTION. The 33700 series consist of two special passivated PIN diode chips integrated into a

hermetically sealed 50 ohm coaxial module. When combined with an external DC return, the module

functions as a complete limiter circuit; no additional components are required, and no bias is necessary.

GUARANTEED

N

w
<} VSWR (Pin = TmW)
s FREQUENCY RECOVERY POWERTHANDLING SPAKE FREQUENCY GHz
DESCRIPTION o S ANGE FIE. NTAR LEAKAGE
g ’ cw PEAK MAX 0.4-4 48 8-12.4
Module A 0410124 20 ns W 75W 0.1 erg 1.4 1.5 19
Module with Connectors S 0.41t012.4 20 ns w 75W 0.1 erg 1.4 15 1.9
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APPLICATIONS. Primarily designed as a
protection circuit for sensitive mixers, detectors,
and amplifiers, the limiter is also usable as a
leveling circuit. In addition, the limiter can be
biased and used as a switch, modulator, or
attenuator.

WIDE FREQUENCY COVERAGE. These limiters
are broadband matched from DC to 12.4 GHz;
limiting is specified from 0.4 to 12.4 GHz.

LOW LIMITING THRESHOLD. Typical limiting
threshold is 15 mW at 0.4 GHz, 5 mW at 12.4 GHz.

ADJUSTABLE THRESHOLD. The application
of small bias voltages will raise or lower the thres-

" hold by several dB.

ADJUSTABLE LIMITING CURVE. The optimum
limiting curve is attained with a DC return of one
ohm or less. Changing this resistance alters the
slope of this curve for tailored applications.

SPECIFICATIONS

AVAILABLE IN TWO PACKAGE FORMS. For
simple installation, the 33711A is available with
SMA Connectors. For integration with other com-
ponents, the 33701A is available in the modular
form.

USABLE AS A SWITCH. The 33701A and
33711A limiters can be externally biased, so they
can be used in dual applications as a combination
limiter and switch, modulator, or attenuator.

SPECIAL ORDERING INFORMATION. Order
33701A in modular form or 33711A with SMA
Connectors.

WANT MORE DETAILS? Ask for the 33701/
33711 Data Sheet.

INSERTION LOSS (Pin = 1mW) CW LEAKAGE (Pin = 1W) FLAT LEAKAGE
FREQUENCY, GHz FREQUENCY GHz (Pin = 75W) OPERATING
1 042 | 2-4 28 | 8124 0.4 12 2.4 | 48 | 8124 FREQUENCY, GHz TEMPERATURE
\ 5.6 9.4
4.
0.4dB | 0.8dB | 1.2dB| 1.9dB 80mwW | 70mwW [ 60mw | 40mw [ 30mw 150mW 120mwW —65°C to +150°C
0.4dB | 0.8dB | 1.2dB | 1.9dB 80mW | 70mW | 60mW | 40mw | 30mw 150mW 120mwW —65°C to +150°C
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RF INPUT

RF INPUT

& "'...Zﬂ

IF OR VIDEO OUTPUT
AND dc BIAS INPUT

J

. g

TYPE 33801 — REQUIRES POSITIVE dc BIAS

IF OR VIDEO OUTPUT
AND dc BIAS INPUT

1' | ‘ A

TYPE 33802 — REQUIRES NEGATIVE dc BIAS

DESCRIPTION. The 33800 series consists of a passivated hot carrier diode chip, a bypass capacitor, and a
DC return, all of which are integrated into the hermetically sealed 50 ohm coaxial module.

et~ =

GUARANTEED

Note 1. Specs below guaranteed from 2 to 12.4 GHz; Device is usable to frequencies above 18 GHz.

Note 2. NF, Z|r and VSWR measured with LO Power of 0 dBm and = 0.4 volts DC Bias. v
1
&
< POWER HANDLING
X FREQUENCY PULSE BURNOUT
DESCRIPTION Q
g RANGE (NOTE 1) cw PEAK (1 dB INCREASE IN NF)
Uses Positive DC Bias T 21t0 12.4 GHz 100mW | 200mwW 2 ergs 1 '
‘Uses Negative DC Bias T 210 12.4 GHz 100mW | 200mW 2ergs
Matched Pair, 33801 and 33802 T 21t012.4 GHz 100mW | 200mW 2 ergs
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APPLICATIONS. Designed for use as a mixer or
detector, the 33800 series is particularly useful
where wide RF bandwidths are used.

WIDE FREQUENCY COVERAGE. Specified
from 2 to 12.4 GHz, usable to frequencies above
18 GHz.

SMA INPUT AND OUTPUT CONNECTORS. Also
available on special order as module without
connectors (Package Style B).

COMPLETE CIRCUIT. With the diode, bypass
capacitor, and DC return all internal to the module,
the 33800 series is a complete mixer/detector cir-
cuit. Used as a mixer, the only external circuit
needed is a coupler to combine the LO and RF
signals; as a detector, nothing else is required: RF
in, Video out!

CHOICE OF BYPASS CAPACITORS. Available
off the shelf with 17 pF (33801/2/3A) or 10 pF
(33801/2/3B) bypass capacitors. Other values are
available on special order.

HIGH SENSITIVITY AS A DETECTOR. Typical
TSS of 33800 series is —50 dBm with 2 MHz video
bandwidth and 50 uA Bias.

CHOICE OF POLARITY. Available with positive
bias (33801) or negative bias (33802) configuration.

MATCHED PAIRS FOR BALANCED MIXERS.
The 33803 consists of one 33801 and one 33802
matched for noise figure and video impedance.

SPECIAL ORDERING INFORMATION. The
basic part number defines the bias polarity (or a
matched pair of each polarity); the letter suffix
defines the bypass capacitor value.

WANT MORE DETAILS? Ask for the 33800
Series Mixer/Detector Module Data Sheet.

SPECIFICATIONS

SSB NOISE FIGURE AT 10 GHz

MAX.
(Includes 1.5dB Amplifier NF) ANF; MA

IF IMPEDANCE Ohms
(IF=30MHz)

OPERATING
TEMPERATURE

AZjg, Ohms MAX

VSWR MAX

8.5 dB Max

80 Min, 130 Max

8.5 dB Max

80 Min, 130 Max

0.3dB

8.5 dB Max

80 Min, 130 Max

25 —65° to +125°C
25 —65° to +125°C
25 —65° to +125°C
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INPUT I I

X

]

. 4 -9

B VERSION

INPUT

OUTPUT

A VERSION

DESCRIPTION. The 33002/3/4/5 SRD Modules combine a step recovery diode, a two element drive
network, and a two element matching network into a hermetically sealed 50 ohm integrated circuit. The B

version (indicated by the suffix ““B’* on the Part Number) is the module; the A version combines the module

with two SMA connectors and a broadband DC return.

The SRD modules, either A or B version, are available with four standard input frequencies: 100, 250, 500
and 1000 MHZ. The modules can be easily converted to other input frequencies by simple two element

external matching.

GUARANTEED

w
Q
DESCRIPTION ; INPUT FREQUENCY INPUT POWER
g NOMINAL USEFUL RANGE INPUT VSWR
100 MHz Input, with Connectors u 100 +5 MHz 500 mW 100 mW to 750 mW 2
100 MHz Input, Module Form {2 100 +5 MHz 500 mw 100 mW to 750 mW 2
250 MHz Input, With Connectors U 250 +12.5 MHz 500 mwW 100 mW to 750 mW 2
250 MHz Input, Module Form (o3 250 +12.5 MHz 500 mW 100 mW to 750 mW 2
500 MHz Input, With Connectors U 500 +25 MHz 500 mw 100 mW to 750 mW 2
500 MHz Input, Module Form C 500 +25 MHz 500 mW 100 mW to 750 mW 2
1000 MHz Input, With Connectors U 1000 +50 MHz 500 mW 100 mW to 750 mW 2
1000 MHz Input, Module Form c 1000 +50 MHz 500 mW 100 mW to 750 mW 2
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APPLICATIONS. When driven with a sine wave
signal at a level of about 1/2 watt, the SRD module
produces at the output a train of very narrow
pulses (typical pulse width is 130 picoseconds) at a
PRF (Pulse Repetition Frequency) equal to the
input frequency.

The SRD modules have two normal modes of oper-
ation. First, as a pulse generator or comb generator,
the module is operated into a broadband load, and
the entire output spectrum is utilized. Second, as
the vital element in a multiplier, the SRD module
is terminated with a resonant network that selects
a particular line of the output spectrum and, if
properly designed, enhances the power available in
that line.

BROADBAND OUTPUT. AIl SRD modules have
guaranteed output power up to 12.4 GHz. The
output spectrum distribution is a smooth rolloff
from the fundamental to 12.4 GHz, with no
“missing teeth’” in the comb.

HIGH OUTPUT POWER AVAILABLE. The
power generating capability of the SRD modules
makes them suitable for use in LO multipliers. For
example, a x100 multiplier using a 33002 (100
MHz input) develops 0.5 mW at 10 GHz; with a
33005 (1 GHz input) 10 mW can be obtained at
10 GHz.

NEEDS NO BIAS. The SRD module is self-biased
when driven by RF power levels of 100 mW or
greater. For unique applications the B versions can
be externally biased.

STABILITY. When operated into a broadband
load, the SRD module is stable over a wide ambient
temperature range (—55°C to +75°C).

WANT MORE DETAILS ? Ask for the 33002/
3/4/5 Step Recovery Diode Module Data Sheet.

SPECIFICATIONS

OUTPUT, TIME DOMAIN MINIMUM OUTPUT PER LINE
PULSE HT. PULSE WIDTH OUTPUT, FREQUENCY DOMAIN OPERATING
MIN. MAX. finto 4 GHz 4 to 8 GHz 8 to 12.4 GHz TEMPERATURE
10 volts 140 ps Line every 100 MHz to 12.4 GHz —15dBm —25dBm —30dBm —55° to +75°C
10 volts 140 ps Line every 100 MHz to 12.4 GHz —15dBm —25 dBm —30dBm —55° to +75°C
10 volts 140 ps Line every 250 MHz to 12.4 GHz —5dBm —15dBm —20 dBm —55° to +75°C
10 volts 140 ps Line every 250 MHz to 12.4 GHz —5dBm —15dBm —20 dBm —55° to +75°C
10 volts 140 ps Line every 500 MHz to 12.4 GHz +5 dBm —5dBm —15 dBm —55° to +75°C
10 volts 140 ps Line every 500 MHz to 12.4 GHz +5 dBm —5-dBm —15dBm —55° 10 +75°C
8 volts 140 ps Line every 1000 MHz to 12.4 GHz +5dBm 0dBm —10dBm —55° t0 +75°C
8 volts 140 ps Line every 1000 MHz to 12.4 GHz +5 dBm 0dBm —10dBm —55° t0 +75°C
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DESCRIPTION. The 10514/34 Double Balanced Mixers combine a matched set of four hot carrier mixer
diodes with two transformers, forming a mixer/modulator circuit with all three ports isolated from each oth
by balancing rather than filters. This feature, in conjunction with the multi-decade bandwidth, gives rise to
an extremely versatile product.

The Double Balanced Mixers are available in two frequency ranges (200 KHz to 500 MHz and 50 KHz to
150 MHz), and three package styles; accessory model, with a choice of connectors; PC board model, for

X PORT

maximum economy; and miniature PC model, for minimum size and weight.

GUARANTEED

g OPERATING FREQUENCY CONER HANGLINE
DESCRIPTION g RF PORTS VIDEO PORT MHz mA MAX
500 MHz, With Connectors v 200 kHz to 500 MHz DC to 500 40
500 MHz, PC Board Mounting w 200 kHz to 500 MHz DC to 500 40
500 MHz, Miniature X 10 MHz to 500 MHz DC to 500 40
150 MHz With Connectors v 50 kHz to 150 MHz DC to 150 40
150 MHz, PC Board Mounting w 50 kHz to 150 MHz DC to 150 40
150 MHz, Miniature X 50 kHz to 150 MHz DC to 150 40
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APPLICATIONS. Almost any application
involving frequency conversion can be filled w

a double balanced mixer. Up-conversion, down-

HIGH ISOLATION BETWEEN PORTS. Operating
ith as a mixer, the LO power is isolated from the RF
and IF ports by a minimum of 35 or 40 dB over

conversion, broadband mixing, phase detection, a 2 decade bandwidth.
AM modulation, and balanced modulation (DSB

suppressed carrier) are some examples of common

applications. In addition, many control functions,

such as pulse modulation, switching, and variable
attenuation can be done with the double balanced

mixer.

LOW NOISE. Guaranteed SSB noise figures range

from 6 dB to 9.5 dB depending upon frequenc
In addition, these mixers exhibit very low |/f

noise (less than 10 nV per root cycle at 10 Hz) a OPTION CODE CONNECTOR TYPE
must for phase detectors and low frequency IF
systems. 001 TNC Jack

002 SMA Jack

003 Sealectro Screw-On
SWITCHING APPLICATIONS. As aswitch or 004 Sealectro Snap-On

pulse modulator, fast switching (1 ns) can be

obtained with low current (10 mA). Also, the

Y.

SPECIAL ORDERING INFORMATION. The basic
part number defines the frequency range; the letter
suffix describes the package style. In addition, the
A versions which use BNC Jack connectors as
standard equipment can be obtained with other
connectors by ordering the following options:

balanced isolation between ports means that the

switching speed is independent of the RF fre-
quency, and very low frequency signals can sti
be switched in 1 nanosecond.

Il WANT MORE DETAILS?

Ask for the 10514/

10534 Double Balanced Mixer Data Sheet.

SPECIFICATIONS

SSB CONVERSION LOSS SSB NOISE FIGURE Tg:ﬂi’:::':‘fm

7 dB, 0.5 to 50 MHz; 9 dB Full Range 6.5 dB, 0.5 to 60 MHz; 9 dB Full Range —54 1o +75°C

. 7 dB, 0.5 to 50 MHz; 9 dB Full Range 6.5 dB, 0.5 to 60 MHz; 9 dB Full Range —54" to +75°C
7.2 dB, 15 to 250 MHz; 9 dB Full Range 6.5 dB, 15 to 2560 MHz; 9.5 dB Full Range —54° to +75°C

6.5 dB, 0.2 to 35 MHz; 8 dB Full Range 6 dB, 0.2 to 50 MHz; 8 dB Full Range —54° to +75°C

6.5 dB, 0.2 to 35 MHz; 8 dB Full Range 6 dB, 0.2 to 50 MHz; 8 dB Full Range —54° 10 +75°C

6.5 dB, 0.2 to 35 MHz; 8 dB Full Range 6 dB, 0.2 to 50 MHz; 8 dB Full Range —54° to +75°C
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DESCRIPTION. The 8761 Coaxial Switch is a solenoid operated SPDT switch featuring very low VSWR ar
insertion loss, and exceptional repeatability over a long lifetime. Available in either 12 or 24 volt versions,

this switch has a large variety of connectors or connector/load combinations as standard options.

The unique design of this switch maintains the integrity of the 50 ohm transmission line over a very wic
bandwidth, and is fully specified from DC to 18 GHz.

GUARANTEED

‘{(" POWER HANDLING
DESCRIPTION g FREQUENCY speED, MAX VoLTAGE T LIFETIME MIN
SPDT, 12 volt Y DC to 18 GHz 50 ms +12 volts 10w 5kW 1 million cy
SPDT, 24 volt Y DC to 18 GHz 50 ms + 24 volts 10w 5kW 1 million cy
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APPLICATIONS. Primarily designed for instru- SPECIAL ORDERING INFORMATION. Must be
mentation systems where errors cannot be tolerated, ordered with a three digit option number as follows:
the 8761 switch is ideal for any application where

low AND consistent VSWR and insertion loss are

of prime importance. Typical Part Number: 8761 A - 056

Basic part number — 17—Connector on common port

Letter suffix denotes Connector on second switched port
solenoid voltage Connector on first switched port

OUTSTANDING REPEATABILITY. The singular OPTION CODE CONNEGTOR TYPE
characteristic of this switch is the design which o Type N Jack
eliminates sliding contacts yet exhibits almost no 1 Type N Plug
stray reactances. This combination leads to repeat- 2 7 mm Jack”

s 2 . 3 7 mm Plug*
ab-lllty not en(?ountered |n_ other mechz.lr_ncal 3 et oy
microwave switches. Typical repeatability after 5 SVIA Jack
1 million cycles is 0.02 dB! 6 SMA Plug

7 50 ohm Terminationt

* Mates with APC-7 Precision Sexless Connector.
t Available only on one Switched Port.

SELF LATCHING. Permanent magnet latching e —
allows pulse operation, with pulse widths of only A =
) 30 ms. The switch is a break-before-make con- B 2

figuration.

INTEGRAL TERMINATION AVAILABLE. In WANT MORE DETAILS? Ask for the 8761
addition to six varieties of connectors and one cable cqaxial Switch Data Sheet.

adaptor, the 8761 switch can also be provided with

abuilt-in 50 ohm termination on one switched port.

SPECIFICATIONS

INSERTION LOSS, MAX ISOLATION, MIN. VSWR, DC-12.4 GHz VSWR, 12.4-18 GHz
OPERATING
DC-12.4 GHz | 12.4-18 GHz DC-12.4 GHz 12.4-18 GHz 7mm Type N SMA 7mm Type N SMA TEMPERATURE
0.5dB 0.8dB 50 dB 45dB 1.15 1.20 1.25 1.20 1.25 1.30 —20° to +65°C
05dB 0.8dB 50 dB 45 dB 1.1% 1.20 125 1.20 1.25 1.30 —20° to +65°C
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INDICATOR

CONTACT
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|

SECTION ELECTRICAL DIAGRAM
33300/1/4/5

DESCRIPTION. HP offers four electrically controlled programmable step attenuators: 0-70 dB in 10
dB steps, 0-42 dB in 6 dB steps, 0-11 dB in 1 dB step and 0-110 dB in 10 dB steps. The design and

operation of all four varieties is the same.

Three or four attenuation sections are connected in cascade on a 50 ohm transmission line. Each section con

SECTION DRIVER
CONTACTS

RF TO NEXT

OR OUTPUT

sists of: a thin film attenuation element; a lossless transmission line; and a pair of ganged SPDT switches that
connect the input and output to either the attenuation element or the lossless line.

A combination of tantalum-on-sapphire attenuation elements, unique switch designs which allow center-
conductor-only switching with no sliding contacts, and careful elimination of reactances results in low VSWF
and insertion loss, high accuracy, and unprecedented repeatability. All of these characteristics are maintaine:

from DC to 18 GHz.

*Tentative Specifications

GUARANTEEL

w
[}
g POWER HANDLING
DESCRIPTION o FREQUENCY ATTENUATION SWITCHING SOLENOID
: RANGE STEPS | TOTAL cw PEAK SPEED, MAX. VOLTAGE ‘
Al
Programmable, 70 dB AA DC to 18 GHz 10dB 70 dB 2w 500W 50 ms +12 or 24V
Programmable, 42 dB AA DC to 18 GHz 6 dB 42 dB 2w 500W 50 ms +12 or 24V
Programmable, 11 dB BB DC to 18 GHz 1dB 11dB 2W 500W 50 ms +12 or 24V
Programmable, 110 dB BB DC to 18 GHz 10dB 110 dB 2W 500W 50 ms +12 or 24V
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APPLICATIONS. The 33300 series programmable
attenuators are primarily designed for measurement,
checkout, or calibration systems. Their low cost
allows them to be used in any application where
precise and repeatable attenuation changes are
required.

HIGH REPEATABILITY. Typical repeatability
ranges from 0.02 dB to 0.05 dB depending upon

number of sections and frequency.

INDICATOR CONTACTS AVAILABLE. The
programmable version can be provided with indica-
tor contacts for each attenuation section. When
the section is in the high attenuation mode, the
’contacts are closed; in the zero attenuation mode,

they are open.

SPECIAL ORDERING INFORMATION. The step WANT MORE DETAILS?
attenuators must be ordered with the basic part

33300 Series (Programmable):

Typical Part Number:

Basic part number defines —I

total attenuation and steps

Letter suffix defines solenoid
voltage and if indicator contacts

are used.

Always zero
Connector on Port 1
Connector on Port 2

33304 C - 055

OPTION CODE

CONNECTOR TYPE

0

Type N Jack

Type N Plug

7 mm Jack*

7 mm Plug*

SMA Jack

D[ W[N| =

SMA Plug

® Mates with APC-7 Precision Sexless Connector

12 volts, no contacts

24 volts, no contacts

12 volts, with contacts

olO|® >

24 volts, with contacts

Ask for the 33300

Series Programmable Step Attenuator Data Sheet,

number, letter suffix, and three digit part number

as follows:

SPECIFICATIONS

ACCURACY
st | Loss (f s DC 4 GHiz 4124 GHe 12.4 18 GHz TEMPERATURE
' MIDRANGE | MAX SETTING | MIDRANGE | MAXSETTING | MIDRANGE | MAX SETTING
1,000,000 cy (0.5 + 0.08f) dB +1.2dB +2.1 dB +1.2dB +2.1d8B +1.6 dB +2.8 dB —20° to +65°C
1,000,000 cy (0.5 +0.08f) dB +0.8 dB +1.2 dB +0.8 dB +1.2 dB +1.0dB 42,0 dB —20° to +55°C
1,000,000 cy (0.7 +0.1f) dB +0.3 dB +0.5 dB +0.4 dB +0.6 dB +0.8 dB +0.9 dB —20° t0 +55°C
1,000,000 cy (0.7 + 0.1f) dB +1.8 dB +3.3dB +1.8 dB +3.3dB +2.4 dB +4.4 dB —20° t0 +55°C
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A,B,C

T
A 430 (10,92)
186 B 530 (13.46)

e (4,72)
DIA c 650 (1651)

WEIGHT, MAX: 0.08 (2)

g® ©
@ ©
© o
o
e ®
4°  ©
& &

20

] WEIGHT, MAX
L AA 6932 (176,07) 19 (545)
I 88 9.282 (235.76) 23 (652)
o« 1500
(38,101
1240
(3150)

cCcDbD

=] (=] 562 500
14,27) 12,700
I |
170
- - (a32)
i WEIGHT, MAX 145 .
(3.68) o
l cc 3.979 (101,06) 8 (227) WEIGHT, MAX. 015 (4,3)
| oD 5.064 (128,63) 95 (270)
245
622)
123
" 312) l‘
405
(10,29)
330
e
123
@12)
——— e WEIGHT, MAX 0,08 (2)
WEIGHT, MAX = 0.08 (2)
G,H,J K,L.M 0500
L 700 la—(12.70) -—(
[ 0778~ DiA
o |
I I
. 1 WEIGHT, MAX
' G 1.250 (31,75) 08 (23) 1.180
29.97)
. H 1.350 (34,29) 0.9 (26)
\ 0.625
J 1.470 (37,34) 1.0 (29} \ 15,88}
DIA
PR
1 WEIGHT, MAX.
g K 1.660 (39, 62) 5.11(145)
420:010.69) L 1,660 (42,16) 5.3 (150)
M 1.780 (45,21) 5.5 (155)
S S S S — T —————— e




WEIGHT, MAX: 1.6 (45)

P.Q,R o
h&

h w ' WEIGHT, MAX & 5
P $18 (15,70} 3850 (97.79) 4.900 (124,46) 18 (511)
a 625 (15,88) 2625 (66,68) 4500 (114,30) 12 (340)
R 625 (15,88) 2000 (50,80) 3200 (81,28) 7 (200)

S, T,U

B ‘eJeIeLE:

2312
[ - -~
(58.72)

4 -
%—J 1200
= (30,48)
d ] WEIGHT, MAX
s 247 (6.27) 1.060 (26,92) 02(55)
T 247 (6,27) 1.160 (29,46) 02(55)
u 312(7.92) 1.423 (36,18) 036 (10)
WEIGHT, MAX 21 (59)
o o
350

T oo

700
17.78)

¢ oo oo

00 0000

430
1092

1630
e (41.40) .

WEIGHT, MAX: 0.5 (14)

-

«— 0 __
110,16

WEIGHT, MAX: 0.053 (15)

NOTES:

. 1.482 »
(37.64)

DIMENSIONS IN INCHES (MILLIMETERS)
WEIGHT IN OUNCES (GRAMS)

HEWLETT E PACKARD

WEIGHT, MAX: 8 (220)
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UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

2336 E. Magnolia St.
Phoenix 85034

Tel: (602) 244-1361
TWX: 910-951-1330

5737 East Broadway
Tucson 85711

Tel: (602) 298-2313
TWX: 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

TWX: 910-592-1288

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

6305 Arizona Place
Los Angeles 90045
Tel: (213) 649-2511
TWX: 910-328-6148

1101 Embarcadero Road
94303

Palo Alto
Tel: (415) 327-6600
*TWX: 910.373-1280
2220 Watt Ave.
ento 95825
Tel: (916) 482-1363
TWX: 910-367-2092

9606 Aero Drive
San Diego 92123
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Blvd.
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 13910

6177 Lake Ellenor Dr.
Orlando, 32809

Tel: (305) 859-2900
TWX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

HAWAII

2875 So. King Street
Honolulu 96814

Tel: (808) 955-4455

ILLINOIS
5500 Howard Street
‘skekie 60076

‘INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

LOUISIANA

P.0. Box 856

3239 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

21840 West Nine Mile Road
Southfield 48075

Tel: (313) 353-9100

TWX: 810-224-4882

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOURI

11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087

148 Weldon Parkway
Maryland Heights 63043
Tel: (314) 567-1455
TWX: 910-764-0830

*NEVADA
Las Vegas
Tel: (702) 382-5777

NEW JERSEY

W. 120 Century Road
Paramus 07652

Tel: (201) 265-5000
TWX: 710-890-4951

1060 N. Kings Highway
Cherry Hill 08034

Tel: (609) 667-4000
TWX: 710-892-4945

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuguerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

6 Automation Lane
Computer Park
Albany 12205

Tel: (518) 458-1550
TWX: 710-441-8270

1219 Campville Road
Endicott 13760

Tel: (607) 754-0050
TWX: 510-252-0890

New York City

Manhattan, Bronx

Contact Paramus, NJ Office
Tel: (201) 265-5000
Brooklyn, Queens, Richmond
Contact Woodbury, NY Office
Tel: (516) 921-0300

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
TWX: 510-221-2168

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 885-8101
TWX: 510-926-1516

OHIO

25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300
TWX: 810-427-9129

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-459-1925

1120 Morse Road
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tel: (405) 721-0200
TWX: 910-830-6862

OREGON

17890 SW Boones Ferry Road
Tualatin 97062

Tel: (503) 620-3350

TWX: 910-467-8714

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX: 710-797-3650

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

*TENNESSEE
Memphis
Tel: (901) 274-7472

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723
P.0. Box 27409
6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
TWX: 910-881-2645

231 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-4171
TWX: 910-871-1170

UTAH

2890 South Main Street
Salt Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 285-3431
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

*WEST VIRGINIA
Charleston
Tel: (304) 768-1232

WISCONSIN

9431 W. Beloit Road
Suite 117
Milwaukee 53227
Tel: (414) 541-0550

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia...
North Hollywood, California. ..
Paramus, New Jersey . . . Skokie,
Illinois. Their complete ad-
dresses are listed above.

*Service Only

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11748 Kingsway Ave.
Edmonton

Tel: (403) 452-3670

TWX: 610-831-2431

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd.
4519 Canada Way

North Burnaby 2

Tel: (604) 433-8213

TWX: 610-922-5059

MANITOBA

Hewlett-Packard (Canada) Ltd.
513 Century St.

Winnipeg

Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Dutch Village Rd.

Suite 206

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd.

1785 Woodward Dr.

Ottawa 3

Tel: (613) 255-6180, 255-6530
TWX: 610-562-8968

Hewlett-Packard (Canada) Ltd.
50 Galaxy Blvd.

Rexdale

Tel: (416) 677-9611

TWX: 610-492-4246

QUEBEC

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at

the complete address listed
above.
CENTRAL AND SOUTH AMERICA
ARGENTINA BOLIVIA ECUADOR NICARAGUA PERU . URUGUAY
Hewlett-Packard Argentina Stambuk & Mark (Bolivia) LTDA.  Laboratorios de Radio-Ingenieria Roberto Terén G. Compaiiia Electro Médica S.A. Pablo Ferrando S.A.
S.A.C.e.l Av. Mariscal, Santa Cruz 1342 Calle Guayaquil 1246 Apartado Postal 689 Ave. Enrique Canaual 312 Comercial e Industrial
Lavalle 1171 -3° La Paz Post Office Box 3199 Edificio Terdn San Isidro Avenida Italia 2877
Buenos Aires Tel: 40626, 53163, 52421 Quito Managua Casilla 1030 Casilla de Correo 370
Tel: 35-0436, 35-0627, 350341  Telex: 3560014 Tel: 212-496; 219-185 Tel: 3451, 3452 Lima Montevideo
Telex: 012-1009 Cable: BUKMAR Cable: HORVATH Quito Cable: ROTERAN Managua Tel: 22-3900 Tel: 40-3102
Cable: HEWPACK ARG Cable: ELMED Lima Cable: RADIUM Montevideo
CHILE EL SALVADOR PANAMA
BRAZIL Héctor Calcagni y Cia, Ltda. Electronic Associates Electrénico Balboa, S.A. PUERTO RICO VENEZUELA
Hewlett-Packard Do Brasil Casilla 16.475 . Apartado Postal 1682 P.0. Box 4929 San Juan Electronics, Inc. Hewlett-Packard De Venezuela
I.E.C. LTDA. santiago Centro Comercial Gigante Ave. Manue| Espinosa No. 13-50  p.0. Box 5167 C.A.
Rua Frei Caneca 1119 Tel: 423 96 San Salvador, EI Salvador C.A.  Bldg. Alina Ponce de Leon 154 Apartado 50933
01307-Sao Paulo - 3, SP Cable: CALCAGNI Santiago Paseo Escalon 4649-4° Piso Panama City Pda. 3-PTA de Tierra Caracas
Tel: 288-7111, 287-5858 ) Tel: 23-44-60, 23-32-37 Tel: 230833 San Juan 00906

Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
I.E.C. LTDA.

Praca Dom Feliciano 78
Salas 806/808

9000-Porto Alegre RS

Rio Grande do Sul (RS)-Brasil
Tel: 25-8470

Cable: HEWPACK Porto Alegre

Hewlett-Packard Do Brasil
I.E.C. LTDA.

Rua da Matriz 29

2000-Rio de Janeiro, GB

Tel: 266-2643

Cable: HEWPACK Rio de Janeiro

COLOMBIA
Instrumentacién

Henrik A. Langebaek & Kier S.A.

Carrera 7 No. 48-59
Apartado Aéreo 6287
Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46
Cable: AARIS Bogota
Telex: 44400INSTCO

COSTA RICA

Lic. Alfredo Gallegos Gurdian
Apartado 10159

San José

Tel: 21-86-13

Cable: GALGUR San José

Cable: ELECAS
GUATEMALA
IPESA

5a via 2-01, Zona 4
Guatemala City

Tel: 63-6-27 & 64-7-86
Telex: 4192 TELTRO GU

MEXICO

Hewlett-Packard Mexicana, S.A.
de C.V.

Adolfo Prieto 622

Col. del Valle

Mexico 12, D.F.

Tel: 543-4232; 523-1874

Telex: 017-74-507

WWW.HPARCHIVE.COM

Telex: 3481003, Curundu,
Canal Zone
Cable: ELECTRON Panama City

PARAGUAY

Z.). Melamed S.R.L.
Division: Aparatos y Equipos
Médicos

Salén de Exposicién y Escritorio:

Chile 482

Edificio Victoria—Planta Baja
Asuncion, Paraguay

Tel: 4-5069, 4-6272

Cable: RAMEL

Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

Tel: 71.88.05, 71.88.69, 71.99.30
Cable: HEWPACK Caracas
Telex: 21146 HEWPACK

FOR AREAS NOT LISTED,

CONTACT:
Hewlett-Packard
Inter-Americas

3200 Hillview Ave.

Palo Alto, California 94304
Tel: (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493
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EUROPE

AUSTRIA
Hewlett-Packard Ges.m.b.H
Handelska 52/3

P.0. Box 7

A-1205 Vienna

Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewleﬂ Packard Benelux

Avenue du Col-Vert, 1
B-1170 Brussels

Tel: (02) 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

DENMARK
Hewlett-Packard A/S
Datavej 38

DK-3460 Birkerod
Tel; (01) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hp as

Hewlett-Packard A/S
Torvet 9

DK-8600 Silkeborg
Tel: (06) 82-71-66
Telex: 166 40 hp as
Cable: HEWPACK AS

FINLA

Hewlett-Packard Oy
Bulevardi 26

P.0. Box 12185

SF-00120 Helsinki 12

Tel: (90) 13730

Cable: HEWPACKOY Helsinki
Telex: 12-15363 hel

Hewlett-Packard France
4 Quai des Etroits
F-69321 Lyon Cedex 1
Tel: (78) 42 63 45
Cable: HEWPACK Lyon
Telex: 31617

Hewlett-Packard France
29 rue de la Gare
F-31700 Blagnac

Tel: (61) 85 82 29
Telex: 51957

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

D-6000 Frankfurt 56

Tel: (0611) 50 04-1

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 fr:

Hewlett-Packard GmbH
Vertriebsbiiro Bdblingen
Herrenbergerstrasse 110
D-7030 Béblingen, Wiirttemberg
Tel: (07031) 66 72 87

Cable: HEPAK Boblingen

Telex: 72 65 739 bbn

Hewlett-Packard GmbH
Vertriebsbiiro Diisseldorf
Vogelsanger Weg 38
D-4000 Diisseldorf

Tel: (0211) 63 80 31/35
Telex: 85/86 533 hpdd d

Hewlett-Packard GmbH
Vertriebsbiiro Hamburg

Hewlett-Packard GmbH
Vertriebsbiiro Miinchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel: (0811) 601 30 61/7
Telex: 52 49 85

Cable: HEWPACKSA Miichen

(West Berlin)

Hewlett-Packard GmbH
Vertriebsbiiro Berlin
Wilmersdorfer Strasse 113/114
D-1000 Berlin W. 12

Tel: (0311) 3137046

Telex: 18 34 05 hpbin d

GREECE

Kostas Karayannis

18, Ermou Street
GR-Athens 126

Tel: 3230-303

Cable: RAKAR Athens
Telex: 21 59 62 rkar gr

IRELAND
Hewlett-Packard Ltd.

224 Bath Road

GB-Slough, SL1 4 DS, Bucks
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 84413
Hewlett-Packard Ltd.

The Graftons

Stamford New Road
Altrincham, Cheshire, England
Tel: (061) 928-8626

Telex: 668068

ITALY

Hewlett-Packard Italiana
Vicolo Pastori, 3
1-35100 Padova

Tel: (49) 66 40 62

Telex: 32046 via Milan

Hewlett-Packard Italiana S.p.A.
Via Colli, 2:

110129 Turin

Tel: (11) 53 82 64

Telex: 32046 via Milan

LUXEMBURG
Hewlett-Packard Benelux
S.A/NV.

Avenue du Col-Vert, 1
B-1170 Brussels

Tel: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494

S.p.A.

NETHERLANDS
Hewlett-Packard Benelux, N.V.
Weerdestein 117

P.0. Box 7825

NL-Amsterdam, Z 11

Tel: (020) 42 77 77

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 149

N-1344 Haslum

Tel: (02) 53 83 60

Telex: 16621 hpnas n

PORTUGAL
Telectra-Empresa Técnica de
Eléctricos S.a.r.l.

SPAII

AIN
Hewlett-Packard Espafiola, S.A.

Jerez No 8
E-Madrid 16
Tel: 458 26 00
Telex: 23515 hpe

Hewlett-Packard Espafioia, S.A.

Milanesado 21-23
E-Barcelona 17

Tel: (3) 203 62 00
Telex: 52603 hpbe e

SWEDEN
Hewlett-Packard Sverige AB
Enighetsvagen 1-3

acl

$-161 20 Bromma 20

Tel: (08) 98 12 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan 9C

$-431 41 Milndal

Tel: (031) 27 68 00/01
Telex: 21 312 hpmind| s

SWITZERLAND

Hewlett Packard (Schweiz) AG
Ziircherstrasse 20

P.0. Box 64

CH-8952 Schiieren Zurich
Tel: (01) 98 18 21/24

Cable: HPAG CH

Telex: 53933 hpag ch
Hewlett-Packard (Schweiz) AG
9, Chemin Louis-Pictet
CH-1214 Vernier—Geneva

UNITED KINGDOM
Hewlett-Packard Ltd.
224 Bath Road
GB-Slough, SL1 4 DS, Bucks
Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 84413
Hewlett-Packard Ltd.
‘'The Graftons'
Stamford New Road
GB-Altrincham, Cheshire
Tel: (061) 928-8626
Telex: 668068

Hewlett-Packard Ltd's registered
address for V.A.T. purposes

only:
70, Finsbury Pavement
London, EC2A1SX

Registered No: 69057

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 52/3

P.0. Box 7

A-1205 Vienna

Ph: (0222) 33 66 06 to 09
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard S.A.

Rue du Bois-du-Lan 7

P.0. Box 85

CH-1217 Meyrin 2 Geneva
Switzerland

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva

Wendenstr. 23 Hewlett-Packard Italiana S.p.A. E Tel: (022) 41 4950 Telex: 2 24 86
FRANCE D-2000 Hamburg 1 Via Amerigo Vespucci 2 Rua Rodrigo da Fonseca 103 copje. HEWPACKSA Geneva
Tel: (0411) 24 05 51/52 1-20124 Milan $.0..Box 2531 Telex: 27 333 hpsa ch
Hewlett-Packard France . ’ P-Lishon 1 : P
Quartier de Courtaboeuf Coble HEWPACKSA Rambure  Tal: (2) 6251 (10 lines) Tel: (19) 68 60 72
Boite Postale No. 6 i phnid Cable: HEWPACKIT Milan Cabie: TELECTRA Lishén TURKEY
F-91401 Orsay Telex: 32046 Telex: 1598 Telekom Engineering Bureau
Tel: (1) 907 78 25 Hewlett-Packard Italiana S.p.A. Saglik Sok No. 15/1
Cable: HEWPACK Orsay Piazza Marconi Ayaspasa-Beyoglu
Telex: 60048 1-00144 Rome - Eur P.0. Box 437 Beyoglu
Tel: (6) 5912544/5, 5915947 TTRIIS:IQH%I
Cable: HEWPACKIT Rome e
Telex: 61514 Cable: TELEMATION Istanbul
AFRICA, ASIA, AUSTRALIA
ANGOLA cvpnus Blue Star, Ltd. Yokogawa-Hewlett-Packard Ltd.  PAKISTAN TAIWAN
Telectra Empresa Técnia Kypronics 1-1-117/1 Nitto Bldg. Mushko & Company, Ltd. Hewlett Packard Taiwan
de Equipamentos Eléctricos 19 Gregmlns & Xenopoulos Road  Sarojini Devi Road 242 Shinohara-Kita Oosman Chambers 39 Chung Shiao West Road
SAR P.0. Box 1 Secunderabad 500 003 Kohoku-ku Abdullah Haroon Road Sec. 1

Rua de Barbosa Rodrigues
42-1°

Box 6487
Luanda
Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-Packard Australia
Pty. Ltd

2226 Welr Street

Glen Iris, 3146

Victoria

Tel: 20-1371 (6 lines)

Cable: HEWPARD Melbourne

Telex: 31 024

Hewlett-Packard Australia
Pty. Ltd.

Corner Bridge & West Streets
Pymble, New South Wales, 2073
Tel: 449 6566

Cable: HEWPARD Sydney

Telex: 21561

Hewlett Fa:kard Australia

Pty.
97 Churcnlll Road
Prospect 5082
South Australia
Tel: 65-2366
Cable: HEWPARD Adelaide

Hewlett Packard Australia
Pty. Ltd.

2nd Floor, Suite 13
Casablanca Buildings
196 Adelaide Terrace
Perth, W.A, 6000

Tel: 25-6800

Cable: HEWPARD Perth

Hewlett Packard Australia

Pty.
10 Woulley Street
P.0.
nlcksun A.&T. 2602
Tel: 49-8194
Cable: HEWPARD Canberra ACT

Hewlett Packard Australia
Pty. Lf

2nd Flnur 49 Gregory Terrace
Brisbane, Queensland, 4000
Tel: 29 1544

CEYLON

United Electricals Ltd.
P.0. Box 681

60, Park St.

l:nlomhu 2

Tel:

Cable HOTPOINT Colombo

CY- Nncnsm
Tel: 45628/29
Cable: KYPRONKS PANDEHIS

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P. 0. Box 718

58/59 Cunningham St.

Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG KONG

Schmidt & Co (Hong Kong) Ltd.
P.0. Box

1511, Prlnce 's Building 15th Floor
10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd.
Bombay 400 020
Tel: 29 50 21

Telex: 3751
Cable: BLUEFROST
Blue Star Ltd.
Band Box House
Prabhadevi
Bombay 400 025
Tel: 45 73 01
Telex: 3751
Cable: BLUESTAR

Blue Star Ltd.
14/40 Civil Lines
Kamuur zos 001
Tel:

Cable BLUESTAR

Blue Star, Ltd.
7 Hare Street
P.0. Box 506
Calcutta 700 001
Tel: 23-0131

Tele) 55

Cable: BLUESTAR
Blue Star Ltd.
Blue Star House,
34 Ring Road
Lajpat Nagar

New Delhi 110 024
Tel: 62 32 76
Telex: 463

Cable: BLUESTAR

Blue Star, Ltd.

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel: 51473

Telex: 430

Cable: BLUESTAR

Tel: 763 91,7 7393
Cable: BLUEFROST
Telex: 459

Blue Star, Ltd.
23/24 Second Line Beach
Madras 600 001

Tel: 2 39 55

Telex: 379

Cable: BLUESTAR
Blue Star, Ltd.

1B Kaiser Bungalow
Dindli Road
Jamshaﬂnur 831 001
Tel:

Cal ble BLUESTAR
Telex:

INDONESIA

Bah Bolon Trading Coy. N.V.
Djalah Merdeka 29
Bandung

Tel: 4915; 51560

Cable: ILMU

Telex: 08-809

IRAI

Multicorp International Ltd.
Avenue Soraya 130

P.0. Box 1212

IR-Teheran

Tel: 83 10 35-39

Cable: MULTICORP Tehran
Telex: 2893 MCI TN

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: 33569

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

1-59-1 Yoyogi

Shibuya-ku, Tokyo

Tel: 03-370-2281/92

elex: 232-2024YHP

Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd.
Nisei Ibaragi Bldg.

2-2-8 Kasuga

Ibaragi-Shi

Osaka

Tel: (0726) 23-1641

Telex: 5332-385 YHP OSAKA
Yokogawa-Hewlett-Packard Ltd.
Nakamo Building

No. 24 Kamisasazima-cho
Nakamura-ku, Nagoya City
Tel: (052) 571-5171

Yokohama 222
Tel: 045-432-1504
Telex: 382-3204 YHP YOK

Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.

Rm. 603 3,
2-Chome
1ZUMI-CHO,

Mito, 310

Tel: 0292-25-7470
KENYA

Kenya Kinetics
P.0. Box 18311
Nairobi, Kenya
Tel: 57726

Cable: PROTON

KOREA

Amtraco Corporation
Industrial Products Div.
Seoul P.0. Box 1103

8th floor, DaeKyung Bldg.
107 Sejong Ro
Chongro-Ku, Seoul

Tel: 73-8924-7

Cable: AMTRACO Seoul

LEBANON

Constantin E. Macndls

P.0. Box 721

RL-Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.
2 Lorong 13/6A
Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur
MOZAMBIQUE

A. N. Goncalves, LDA.
4.1 Apt. 14 Av. D. Luis
P.0. Box 107

Lourenco Marques
Telex: 6-203 NEGON MO
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
94-96 Dixson St.

P.0. Box 9443

Courtenay Place
Wellington, N.Z.

Tel: 56-559

Telex: 6-203 NEGON MU
Cable: HEWPACK Wellington
Hewlett Packard (N.Z.) Ltd.
Box 51092

Pukuranga

Tel: 56-9837

Cable: HEWPACK, Auckland
NIGERIA

Teil (MesaCom Division)
25 Moronl! St, Suru-Lere,
P.0. Box 5705

Lagos
Cable: THETEIL LAGOS

Karachl 3
Tel: 511027, 512927
Cable: COOPERATOR Karachi

Mushko & Company, Ltd.
38B, Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES
Electromex Inc.

5th Floor, Architects
Center Bldg.

Ayala Ave., Makau Rizal
C.C.P.0. EO)(

6-18-87, 87-76-77
Cable: ELEMEX Manila

SINGAPORE

Mechanical and Combustion
Engineering Company Ltd.

9, Jalan Kilang

Red Hill Industrial Estate

Singapore, 3

Tel: 642361-3; 632611

Cable: MECOMB Singapore

Hewletbl’ackard Far East
Area Office

P.0. Box 87

Alexandra Post Office
Singapore 3

Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

P.0. Box 31716

Braamfontein Transvaal

Milnerton

30 De Beer Street

Johannesburg

Tel: 725-2080, 725-2030

Telex: 0226 JH

Cable: HEWPACK Johannesburg

Hewlett Packard South Africa
(Pty.), Ltd.

Breecastle House

Bree Street

Cape Town

Tel: 3-6019, 3-6545

Cab EWPACK Cape Town

Telex: 5-0006

Hewlett Packard South Africa
(Pty.), Ltd.

641 Ridge Road, Durban

P.0. Box 99

Overport, Nata|

Tel: 88-6102

Telex: 567954

Cable: HEWPACK

WWW.HPARCHIVE.COM

Overseas Insurance
Corp. Bldg. 7th Floor

Taipei
Tel: 389160,1,2, 375121,
Ext. 240-249

P824 HEWPACK
: HEWPACK Taipei

THAILAND

UNIMESA Co., Ltd.
Chongkoinee Building

56 Suriwongse Road
Bangkok

Tel: 37956, 31300, 31307,

3
Cable: UNIMESA Bangkok

UGANDA

Uganda Tele-Electric Co., Ltd.
P.0. Box 4449

Kamnllx

Tel: 5727

Cable: CDMCO Kampala

VIETNAM

Peninsular Trading Inc.

P.0. Box H-3

216 Hien-Vuong

Saigon

Tel: 20-805, 933!

Cable: PENTRA, SAIGON 242

ZAMBIA

R. J. Tllbury (Zambia) Ltd.
P.0. Box 2792

Lusaka

Zambia, Central Africa
Tel: 73793

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard
Co-ordination Office for
Mediterranean and Middle
East Operations

Via Marocco, 7

1-00144 Rome-Eur, Italy
Tel: (6) 59 40 29

Cable: HEWPACKIT Rome
Telex: 61514

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard
Export Trade Company
3200 Hillview Ave.
Palo Alto, California 94304
Tel: (415) 326-7000

(Feb. 71 493-1501)
TWX: 810-373-1267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

E 373



HEWLETT @ PACKARD

Sales, service and support in 172 centers in 65 countries.

5952-1167

WWW.HPARCHIVE.COM
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