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7] HEWLETT
f8 paCKARD

HP 8765A/B/C
Microwave
SPDT Switches

DC - 4, 20, 26.5 GHz

Technical Data

Features and
Description

* High Isolation

* Exceptional reliability, long life
» Excellent repeatability

* Unterminated

The HP 8765 family of switches
is designed for microwave instru-
mentation and ATE aystems use
and features excellent electrical
and mechanical performance,
The HF B765A comes with SMA
conneclors for use from DC to 4
GHz, the HP BTG58 also has
BMA connectors and covers DIC
to 20 GHz, and the HP 33314C
has 3.6 mm connectors and
covers the DC to 26.5 GHz range.
All the switches are available
with veltage options covering any
drive voltage between 4.5 volta
up to 30 volts D, Optional
performance data is available as

Option 890,

This family of switches was de-
signed from the ground up for
maximum dependability. The
design goale included lowering
cost and increaging the life. To
do this, it was necessary to take
full advantage of Hewlett-
Packard's capabilities in machin-
ing and plating processes.

Long Life and Elegance

In electromechanical switches, to
achieve long life, it was necessary
to reduce or eliminate as many
causes of failures ns possible,
Among the possible failure modes
are structural failure of switch-
ing eomponents, failure of the
magnetic eircuit, or degradation
of microwave performance
through debris collection or cor-
rosion on internal microwave
contacts.

The HP 8765 family of switches
uses only four moving parts to
accomplish the switching action.
This means that there are fewer
parts that can break, and fewer
surfuces to generate frictional
debris, The parts that do move
are the rocker arm, whach 1s the
link between the magnetic circuit
and the sliders, the 2 sliders,
which move the edge-line jumper
to form a transmission line
between two of the three connec-
tors at a time, and the return
spring, which provides the link-
age between the sliders.

The magnetic circuit was de-
signed to work through a wide
switching voltage range to give
the user & more versatile and
rabust switch, The rocker arm,
which is controlled by a coil and
permanent magnet circuit, never
comes in contact with the coils.
This eliminates the possibility of
impact damage and debris gan-
eration.

The sliders used to move the
edge-line center conductor to the
conneciors Lo complete the micro-
wave path are precision molded
in Hewlett-Packard's plastic
molding facility. Control over the
dimensions of the finished
molded part is eritical to the
reliahility of this switch family.
In particular, these sliders have
guide channels in them which
work with precisely ground and
positioned dowel ping to precisely
control the motion of the sliders
in two waya. The first minimizes
misalignment and torqueing of
the sliders as they move, keeping



them perpendicular to the plane
of the RF contacts. The second
dimension controlled is the
distance the sliders can travel.
This is very important, as it will
determine the contact pressure
betwesn the jumpers and the RF
contacts. The contact pressure
between the jumper and RF con-
tact is eritical to the long life and
repeatability of the switch. Too
much pressure will damage both
the jumper and contact, too little
will not provide enough for a
repeatable electrical contact.
The RF contacts on the edge-line
jumpers and the RF connector’s
center conductors are plated in
Hewlett-Packard's plating
facility to assure plating quality.

The spring, which links the two
sliders, has been designed to pro-
vide consistent pull back pres-
sgure on the unselected jumper/
glider combination. It ia also
designed to work in conjunction
with the alignment dowel pins to
prevent any unwanted torque on
the sliders as they are moved.

Finally, the bodies of the
gwitches and the moving parts
have been selected and designed
to provide sustained trouble free
life. ‘The surface finishes of the
internal portions of the body
which come into contact with the
sliders, springs and rocker arm
are machined to a smooth fnish
and then plated to mimmize
wear, Thia helps prolong life in
two ways, first by reducing the
degradation of materials by
removing material and second by
reducing the generation of wear
debris. Wear debris can eventu-
ally find its way between the
jumpers and RF contacts, in-
ereasing Insertion Loss and
decreases switch repeatability,
By controlling the amount of
wear debrig, and providing a

Driving the
HP BT65A/B/C

The HP 8765 Switch family is
available with two methods for
hooking up to the de control cir-
cuitry. The standard switch
comes with a ribbon cahle termi-
nated with a single in-line five
pogition male connector with one
pin removed. The user has the
option of ordering solder termi-
nals {Option 100) where they are
required. (Figure 3)

The HP 87656 Switches have both
sides of the switching solenoids
available to the user. Typically,
as is the case with the HP B762
gwitches, the switching solenoids
will have a commaon positive ter-
minal or & commaon ground, By
making both sides of each coil
available, users can select the de
drive method that best suits their
needs. The suggested methods

1) Common Negative Dirive
2) Common Positive Drive
3) Polarity Reverasal Dirive

Regardiess of which method is
chosen for switching, two condi-
tions will always apply: 1) the
awitch is positive latching and
2) since there are no de current
interrupts, the supply may be
continuous or may be switched
ofl after the 20 mSec awitching
Eime.

Common Negative Drive
With the common negative drive
method, the two outside pins on
the ribbon eable or the two out-
gide terminala on the solder
block are connected together to
form a common negative or
ground. Switching is then ac-
complished by applying the ap-
propriate pogitive voltage to
either of the inner pins or termi-
nals, (Figure 1)

I Control Cirowit

wiping action of sufficient foree Conitgrabion.

between the jumpers and con-
tacts, repealability is main-
tained.
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Common Positive Drive

‘To drive the switch with a com-
mon pogitive arrangement, the
two inner pins or terminals are
tied together and then to a posi-
tive voltage. To affect switching,
one of the two outer pins or ter-
minals is brought to ground.
(Figure 1)

Polarity Reversal Drive

To drive the switch using a po-
'Iml:'_l.r rmwnnl scheme, the two
inner pins or lerminals are tied
together. The switch will com-
plete a circuit between the two
RF contacts on the side of the
gwitch to which the negative or
pround potential has been
connecbed. (Figure 1)

The smingle in-line male connector
will accommaodate any receptacle
which mates to 0.64mm (0.025
inch) square ping on 2,54 mm

(0. 100 inch} centers (for instance
the DuPont Berg Mini-FV recep-
tacle). Crptions 108 and 116 add
an 8 inch or 16 inch extension
cable., Option 100 specilies
solder terminals in the place of
the ribbon cable.

Easy HP-1B
Programmability

The HP 8765 switch family can
be eagily used in ATE systems
with HP-IB control using the

HP 11713A Attenuator/Switch
Driver. Connections for drive
control are easily made by order-
ing the HP 117614 cabla/
adapter, which plugs into the
HF 11713A and will connect up to
four HP BTG5A/B/C switches.
Interconnecting between the HP
11713A and the HP B765A/B/C
gwitches with golder terminals
(Option 100) is possible with the
standard cables supplied with
each HP 11713A. Each HP 8765
Option 024 continuously draws
120 mA, dui to this constant
draw of power, the HP 11713A
can only accomodate five

HP B785's at a time.

Specifications
HF Modael: HF 8785A HP 87658 HF 8785
Frequency range: de—4 GHz de—20 GHz d-u—-ﬂﬂ.-lj-ﬂl—]’.: :
liisartion loss (dR): 0.2 + D0ZEF 0.2 + (sl 0.25 + 0,07
11'1! u.:nqr:l.n GHe)
inesertinn loss: 0.3 4 GHz 0.2 @4 GH=z 0.2 @4 GH:z
0.5 @ 20 GHz 0.5 & 20 GH=z
3 . 0TeIESGHs
Isolathon (df): 120-2, 25f 120.2.25F 120-2.60
iFis in GHz
*Pypical isolatbon 1206 4 GHz 190 @ 4 GHx 1200@ 4 GHz
&0 & 20 GHz &) @ 30 GHz
. = Gl & 3.6 GHe
EWH: 1.2 de-d GHr <12 dec-4 GHe <125 de -4 GHz
<135 4-124 GHz <146 4-18 GHx
<145 124 -18 GHz «1.7 18- 285 GHz
<17 18-20 GHz )
Connectors: SMA (N EMA (D 4.5 mmif)
Hepeatabilivy:
{Up bt 5,000,000 Cycles
mensared at 25° , de) <003 dB <0.03 dB <0.03 dB

*Bpecification duseribe the instrument’s warmmmbed

E-IJWLﬂ'I'Hﬂ'I‘-Il and

performance.
typical charncteristics are intended Lo provide information useful in applying the in-
strumant by giving typical, but not warranted performance parameters.
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General
Operating Data

Maximum Power Rating: ¥ wall pverage for switching with power applied.
140wtk peak, non-switching

Life: > 5,000,000 Cycles
Switching speed: 16msec maximam

Solenoid Elescirieal Specifications and B‘r‘ﬂ-:-hln! \"nll:n!n Options

Crptioms Yoltage  Currend Impedanoe
005 S(4.56—TIVde 386 mA @8 Vic 14 ahm, § mH
010 10 (T—12) Vde 300 mA @ 10 Vde 33 ohm, 25 mH
018 15 { 12-20) Ve 200 mA @ 15 Vie 75 ohm, 55 mH
024 24 (20—30) Ve 120 mA @ 24 Ve 200 ohm, 136 mil

HP Model Calibration Freguencies
ETESA 200 o 400 MHz every 200 MHz
47660 S to 18000 MHz ewary 200 hHz
BT65C 1500 to B6500 MHz every 250 MHz :

Environmental Ordering

Operating Temperature: Information
-26° to 75°C Bpecify switching voltage option
s B}E‘é‘m"m (005, 010, 015, or 024),

Temperature Cycling: Bpecify Nexible cable extensions if

-567 to 867C, 10 cycles
MIL-STD-883 method 1010

Vibration:

Operating: 7 g's; 5-2000 Hz @
0.25" p-p

Burvival: 20 g'a; 20-2000 Hz @&
0.06" p-p 4 min/cyele, 4 cycles’
per axia MIL-STD-883
method 2007

Random: Survival: 2,41 girms)
10 minfaxis

Shock:

Half Sine: 500 g's @ 0.5 m5,
3 dropa/direction, 18 total per
MIL-STD-883 method 2002.1

Operating: 50 g's @ 6 m5,
§ directions

Moisture Resistance: 65°C,
95% RH, 10 days per MIL-STD-
£83 method 1004

Altitude Storage: 50,000 ft.
(15,240 meters) per MIL-STD-
883 methed 1001, for = 1 hour

RFT: per MIL-STD-461C, RE02,
part 4

Electrostatic Discharge:

25 kV max

Abuse: 2W, CW, 1 kW peak pulse

(10 psl, 2 minute duration
Life:
»05,000,000 cyeles

nesded:
Option 108: 8 inch (20,3 em)
Option 116: 16 inch (40,6 cm)

Option 100 solder terminals are
avadlable in place of ribbon drive
cahle.

HP11T61LA Eahl-a.l’ﬂdapher: this -
foot cable conmects directly be-
tween the HP 11713A Attenuator/
Bwitch Driver and the rihbon
eable of up to four HP B765A/B/C
switches,

Option 88 BWR and insertion
loss data measured with an auto-
matic network analyzer with very
small uncertainties; directly
traceable to NIST standards.

HEWLETT
PACKARD

For meore infarmuatsan,

call your local HF sales
olfice listed (n the tele-
phene direclory while

pajges. Ask for the
Componenis Department,
or write to Hewlett-Packard-

United States

P, Box 10301

Fale Alte, CA 84303-0850
U.5.A.

Cannda

G877 Gorewny Drive
Mississnaga, LAY 1ME
Umtario

Europs, Africa,
Middle East
Central Muailing Dept.
F.0. Box 539

11680 AM Amstelvesn
The Mathorlands

dapan
Yolopawn-Hewleit-Pochard Led.
E0-21, Takajdo-Higashi d-chame
Haginnmi-ku, Tokyo 168

Elsewhors im the World
Hewleit-Packard Company
Intercontinental Headgunrters
3485 Deer Creek Road

Palo Akta, CA 94304-1303 U.5.A.

Data Bubject to Change
May 1988

Primted in T84,
Si5F-2351



CERTIFICATION

Hewiett-Packard Company certifies that this prodwct met ity publiskesd specifications ai the time shipmeal from the
M-Mwwfﬂhﬁﬂﬁmrmmmmnmﬂfﬁdmmm
Bureau of Standurds, fo the extent allowed by the Burean's calibration focility, and to the calibration fecilities of other
Intermational Standards Organization members,

WARRANTY

Thia Hewlett-Packard instrament product is warmanted agninst defects in material and workmanship for 8 period of two
year from the date of shipment During the warranty period, Hewlett-Packard Company will, at its option, sither repair or
replsce products which prove io be defective.

For warmanty service or repair, WMHHHWHImmdﬁIMhE.MMm
#hipping charges o HP and HP shipping charges to return the product to Buyer. However, Bayer ahall all
shipping eharges, ﬁhﬂmhm&muﬁ&_mmﬁ‘ i

HF warranta that it software and firmware designated by HF for use with an instroment will sxseuts its
instructions when progerly installed on that instromemst, doss not warrant that the operation of the insbrument, or
software, or irmwars will be uninterrepiad o srror-free.

LIMITATION OF WARRANTY

The f warranty aball not apply to defecia resulting from improper or inndeguate mainisnance by Buyer,
foware or ing, wnasthorized eodification ouixide of the environmental
B.I.:wfu“ﬁ-nﬂnﬂ.tmﬁ . or mismee, operation

NO OTHER WARRANTY 15 EXPRESSED OR IMPLIED, HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTIBILITY 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 AMY DIRECT, INDIRECT, SPECIAL, ]I‘l'ﬂ]l:l!.ﬂ'l‘.igi O CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL Y.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements ore available for Hewlett-Packard

HEWLETT-PACKARD SERVICE OFFICES

To obiain servicing informotion, comisct the nearesi HewlettPacknrd Balea and Ssrvics Office in HP Catalog, or
contac the nearest regional office listed below,

UNITED STATES CANADA NETHERLANDS

B CALIFORNIA (han Franssss Al Hewleti-Packard 0Csnsdal Lid Hirelett-Packard Bensizz 5.,
551 Logee Ave ERTT Goprmay Dnive ¥an FAsuven Dosdbarilass 171
ML View, C4 8043 Mississsugs, Cntasio P B 57

B0 CALFPORNLA (Laos Asgeles Armak Cansda L4V 1 ME NlrAmaishveen 113
e LY
Flertan, CA 83631 s e oS B, UNITED KINGROM

GEMRGLA “.E Hirwlstd-Faciiard Lid
450 Enierwinis M, Parkway Bl Havi T King Strwei Lane
Adlancs, A (03 wriglio GE-Winnemh,

TLLINGIS FRANCE Barkea, G 11 SAK
EX11 Talbvirw [y Hrwrleti: Pacisird Frases
Rolling Msadews, 1L G008 Irumrier ds Ui beeal

NEW JERSEY Bl Postale Mo & W AND
W, 130 Camiury Rd. F-pLa0) Owsay Ceden
Parsmus, NJ 07657 GEAMAN FEDEMAL REPUBLIC Hrwbeti-Fackand Inserongtinen cal

AL TRALIA Hewlett Pachard Qb —s =

Hwle Pichnrd Acstrabhis Lid YWertrsthaisntraly Frankirt
Hial Jisegh Strest Barunrairnmes 117
Blachivarn, Victons 3130 Pestlich (50 140

D) Frankfur 56
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