HEWLETTY
PACKARD

Switch

Microwave Single-Pole

Mulki-Throw Switches

DO to 18, 26.5 GH=z

Fentures and description

» Exceptional refiability, long
fife (5000000 cyoles
PRI

o Excellent, rapeatability

e Compact,

s Basy HP-IB implementation
for ATE apelications

¢ Single-pole, mulliplethrow
raodeds avallable:
thres-throw (HP 8766K)
four-thraw (HP 8707K)
live-threw (HP 8768K)
six-throw (HEP 87G9K)

This family of HP single-pole,
muttiple-throw switches ulilize. :
the same proven technology as—
the well known HE 849X fanity
ol step attenuators. These prod-
unts offer the same ruggad
refiability, excellent repeatability
{typicatly 0,01 4B o 18 GHz and
(.05dE to 26.5 G, long lils
(greater than 5 million switching
cyeles), coppact-ness, and
broadband perlornanes as the

#40% family. Fach product con-
sists ol 2 1o b solenoid driven

switehing sections connected in

series. The solenoid armatores
are held in place with perma-
nent magnets able to withstand
shocks over 10 &%, The sections
switch within 20 milliseconds,
including contact settling time,
which is of bnportance [or
audomatio test applications,

The switches include sell-inter-
rupting contacts which minimize
power consumption and simptly
the driver cireuit design (Figure
1y. Each model is available with
a wide raripe of solenoid voltage
choleas (24 voits, standagd, or
apticrally 5 or 15 velts) to
mateh your product, or systam's
requirements. ’

Section switehing

Figige 1 shows one switching
section schematie, Rach section
utHizes one solenoid with dual
ool windings, one coil 10 switoh
i the RF cornector and one coll
o switch inthe thew line.

With a positive voltage applied 1o
the common pin, the state (RF
connhector or thru fine) of a par-
Hodar section is determined by
cornecting its KF conpector pin
or thru pin to a negative voltage
or geound. Tables { theough 4
defing the pin assign-ments or
the different switches.

As asection is switched, the
internal contacts of the activated
coi open, thus shuiting off cur-
rent [ow. At the same time, the
irdernst contacts for the other
col close so that it can be acti-
vited when desired. Figure 1
shows a section that has been
switched to the BF connector
position {note the closed thru
line coil contact). The switehing
is “bresk-belore-make” type,
this a momentary inderruption
of the BF signal ncowrs at switch-
ing.

Although alf sections can be
switched simultaneously, the
attenuator drive must not allow
both pins of the same section
{eg. Sention 1, pins B and 67 to
be activated con-cureently, or
slse that section would cyois
rapidly, AH tegminals are “fdoat-
Ing”, so bipolar or unipolar
power suppdes may be used,




Typical Driver Cirenit

Figure 1 shows an economical TTL
compatible driver clrouit for 3 single
switching section utilizing an IC
relay driver and an overter, A TTL
HP input 1o the driver switches in
the BF connector, white g *LO™ will
activate the thru fine for that sec-
tion. This provides o complieman-
fary driver for the section which
assures that only one solenoid of
fhe pair is activated ab a Time,
Diode protection is reguired 1o pro-
tect the IO from the solensoid volt-
age fvback.

Switeh position can be indicated
rermotely by utiliving the open and
closed states ol the ntermal coll
con-tacds, The shaded ares of
Figure 1 display two indicator cie-
cuits, one providing a TTL oitput
andd one that activedes sn LED,
These circuits witl output o TTL
“HI CLED famp “ON™) i the RF
cornector is in the RE cirenit, and
will cwstput o TTL “LO" {LED)Y lamp
TORF il the thra fine is inthe BF
circuit. Bince current is drawn
through the coll for these cireuits,
nadvertent switching is prevented
by iimiting the current to H mA.

Hewlett-Packard assumes no
responsibility for the use of any oe-
cuits described herein and makes
no representation or warranties,
express of inplied, that such cir-
crdts are [ree [rom patent infringe-
e,
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automatic test system becomes an pieey e
easy task when the HP 11718A or Oriver  fee.pnd
BTE30A Attenuator/Switch Driver o R
is specilied into the systent, The B S
HP? 117134 has all of the necessary BF Input y@.oﬂf Y L
leatures 1o provide HP-IB controf of = :QE nast § e?%gg
up to ten switching seotions of the e s Ousput

HP 8766/T/8/% series switches (e.d.,
five HP 87665, two HP 87095 ete.)

The HP 11718A inchudes an integral
power supply (with short circudt
protection) that can siltaneousky
provide 125 milliamps g5 24 volts to
alf cortacts lor controf of the atfen-
vators and switches, 50 no external
power supply is needed. Bach

HEP LIT13A Is provided with twa (2}
plug-in drive cables lor the program-
rmzble switches to simplify connec-
ticn to the driver,

The HP 11713A also featuwes conve-
pient, frond panel keys so the user
can manually sctivate the individual
switch sections when in the “local”
made. Switehing time for the drivers
i less than 10 milliseconds

Flgmre 2.

The HP 871304 is 4 3.5 inch high,
Tl widdth Systern I atterwator/
switch driver capahle of driving up
1o 248 histatic electromechanical
switches or sttenustor sections.
The HP 871304 is controfled over
HP-IB via standard commaneds for
progranunable nstraments (SCPD
comnancds. The HP 871804 has
been desigoned [or use in both ATE
switching systems and computer
cortrolled bench top applications.

More conliguration details are avail-
able on the HP 11718A and 871304
i literature pisce

HB63-2038E.




isolation and
Inseytion Loss

Isolation and inseviion loss vary
with frequency and depend on the
port selectad as shown in the
chart and tables below. The input
con-necdor 7 is always delined
as the connector gt the opposite
anad of the switch from the de
drive cable,

The cutpud ports are numbered
sequentially [rom the inpuf con-
nector, For example, ilan HP
BT68K is being used, use the HP
H768K table to read iselation to
each port. I port three (the third
connector from the inpuit) is
selected, the isolstion to ports 1
argl 2 will follow curves A
Isokation to port 4 will lollow curve
B and isolation to port 5 will Iollow
curve 0. Reading lrom Figure 3 at,
8 GHe, the worst case jsolation to
ports | and 2 will be 30 dB: to port
4, 45 dB, and to port B, 65 dB.
Note that in selecting ports L or 2,
sofation to disconnected ports
can be varied by choosing the
position of each section to “thru®
o “on”. The Important thing to
note is that, depending on the
user's apphcation, port assign-
mants can be mportant to opti-
mize performance o higher
freguencias.

At sodation fables refer to
Figure 4.

Specifications

Freguency Ramge: do to 26.5 GHZ ali models or de to 18 GHz
Optinn 002 (3MA Gonnectors)
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Tsolation cuwrves
Hehotivated Viking isolation euive
eable pinfwire § and Sestion {see Tabie 3}
Poni color of sihben pin § () Statns for pent #
Selested Soction 1 Seotion 2 1 Z i) 2 3
B {2 5013 5 (3 Hi
YEL ViD GRN YK
Coan, Thru Conn. Thru
1 X A {in On - B O
% X {n Oif -~ G B
2 X X (i On A - 8
3 X b4 Off Gff A A -

Hete 1: Red wive, pin{1) of viking eable, or brown wire, pin{ ) of ribban
cable must be comnected ta + 24 vae.

Table 1.
HP 8766K with
switch profile with :
connector sud pin ﬁ ;_}L r{i E;
aprigmmnenta, [

Viking pin # or L J) m’b

Ribbors pin # | 8 et G ey

Seleci connestor: B{& § 5

Bypass: B{13 T{H




X = Activated Yiling isplation curve
calfe pinfeiee # and Saction {see Takle 3)
color o ribhon pin#4 } Status for oty
Poxt
Selertod Seciion 1 Bastion 2 Sestion 3 * 2 3 1 2 3 4
i 85} 1 1 443} 543 5{13t
GHN BLK Bt (RN YEL Kt
Conn. Thew Cone. Thru Conn. Thru
X X 4 On Un On - B 1] £
X )4 X Un {n Qff - B E b}
X X X n (i (n - C ] G
X X X an O Hf - C € B
b X X X {4 0n an A - £} M
X X X O an it & € g
X X X ¥t (ft Gn A A - A
4 hA X X G Ot ot A A it
Nate L: Bed wive, pin{ 1} of viking esble, or brown wive, pinf &)} of
ribbon cable must be counacted to + 24 voe, |4 1 1 3 4
Tuble 2. L= 'E,j‘ A
HP R76YE with e L{Vé, é —J
. \ : Viking pin #ar ]
switeh prafile wﬂa ﬂihéﬁe}gﬁ%n #1 W"”’gﬁ&” -
epnrector and pin .
asslgnuients. £aleet conmacion g a8
Bypags: T 849 5413}
¥ = Aetivatod Vildag
caile pinfwire # and Bention fstdertion curve
soior or vibhan pin#{ } Status for port$
Pait
Heloctad Sootion 1 Seption 2 Soetion 3 Seetien 4 1 2 2 8 1 2 3 & §
iam e 85 7 1043 563 B3 5413
WHT BRN GRN BLK gLy QRN YEL Vin
Conn,  Thry Cenn, Thru Conn. Thru Conn.  Thre
1 X X X X G On On  On - B F E F
X X X X O On O On - B E O £
X X o X g O On On - & 8 0 E
X X X X e OH G On - £ £ B L
2 X X X )4  {n On On A - B 0 E
X i X X X o On Off  On A - C 8 C
3 X X X X oF 0f On On A A - B C
4 ) 4 X X X o aff Off  On A A - A
5 X X X 0% Oo#  OfF  Off A A A A -
Note 1: Red wive, pinf 1} of viking cable, or brown wire, pinfd} of r 3 3 3 4 5
vibhon cable must be conmected to + 24 voe, e e rm_ r[:l
E ; \
"Tkie 4, Wi i # E é (L o) é}
HEP 768K with §§§§‘§fg?ﬂ 0| e e ot e S— | |
switeh profile with
comector and pin Selectconmecton 124108 B0 104% 843
sseignments. Bysass: 1180 7401 Bl3y BOYE




{
K = Aotivated Viling
cable sinfuire & and Sectisn solation suive
i soler oy titbon pin 81 } Status forpost §
| Porl
i delected]  Sectien ] Spotion 2 Sestion 3 Seotion 4 Seotion & T2 3 4 5 11 2 % o4 5§
Os @ es T poE s B 503 3@ 40
WHT BEN | GRN  BLK | BIU OBN | YEL VIO | GRY  WT/RD
Conn. Thru | Conn. Fhew | Conn The | Thiw  Thru | Thry Thiy
1 X X X X dn On On On B0 [~ B O F F G
X X X X X X n Gn O O 0~ B 0 F E F
X X X X On On O On OG0!~ B E O E F
X % b4 X X dn GF & On i~ © B B E F
X X X X X On O O On On - C € B € E
X X X X X X On Off O O Gni~ C £ C B O
X X X X A {n G Off O0F GF ¢ ¢ ¢ ¢ B
z X x X x X G On 9n On OnjA - B 0 E E
X X X 4 )4 Off On OFf On GniA - C B © F
% X X b4 X M On Off 8 Ot 1A ¢ ¢ ¢ B
3 X X X X X Gff OF On On On:A A - B 0 E
X X X X X O O On 0 ORIA A - A B D
¥ X b4 X X Gf O On 04 OF A A C. ¢ A
4 X b4 b4 X X X Of O Of OF OfF A A A - A O
§ X X X X X Gff G Off O GF 8 A &4 A -~ B
B x X pd % Of O O OF O 1A A & & A -
Hate 1: Bed wire, oind 1) of vikking cable, o brown wive, pin{63
of ribbon cable mugt be connected to + 24 voe. |4 1 4 3 4 _§ &
Table 4. I N N I N o5 iy
HF 8768E with Viking ple # 08 ’Cg JJ é@’é) J}g
switeh prefile with ; . oY alls® al [ il -
connector and pin Risban pin #} _ o
RAEIZIRORS. Select comnector: 124160 805 104} fiEz; 2
Bypass:  THUE 700 90 B3 AR




Maximen Insertfon Loss

Port 1 G.2dB +0.05 dB/GHz
Port2 0.2dB +0.06 dB/GHz
Port3 0.2 dB +0.08 dB/GHz
Port 4  0.25 dB +0.095 dB/GHz
Port 5 Q.85 dB +0.108 dB/GHz
Port& .25 dB +0.12 dB/GHx

BF Inpwt Power (max )

1 watt average, 100 watts pesk
{10 1 pudse width)

Life (ain):

& mition cycles per section
Repeatability

(.01 dB, typ. to 18 GHz, 0.05 4B,
Typ. to 205 GHx (up 1o 5,000,040
cyeclas)

Envivonment Capabilities

Temperature, Operating:

-2 tn +TH°C

Temperatme, Non-Operating:
~BB® to +85°(

Altitade, Operating

15,000 [t (4 570 meters}
Altitude, Non-Operating:
50000 It (13,700 meters)
Humidity:

Cycling 5 days, 40°C at 95% RH
with condensation

Bhock, Operating:

16 #%, 6 ms, on six sides, thres
blows Shock, Non-Operating: 56{
2%, L8 mg, in six directions
Vibwation, Operating:

5 ', 34 10 2000 Hz

TR,

Radiated Interlerance s within the
requirements of MIL-8TD-4618
method REOZ, VDE 0871 and
CTEPR Publication 11

Ordering Information

HP 87668 Single-pale, three-throw
HE 8787¥F Single-pole, lourtlrow
HP 8788K Single-pole, livethrow
HE 8709¥ Single-pole, six-throw

Option

862 S A RBI Connectors (or use to 18 GHz)

0188 8 inch ribbon cable

011 5 volt sofenoid assembly

{15 15 volt solenoid assembly

€16 16 inch ribbon cable

UES SWER and Insertion Loss Data messured with an sitomatio network
analyzer with very small uncertainties; divectly traceable to NiST stan-
dards. Calibration [requencies: 1.5 to 26.5 GHz, every 0.25 GHz,

Oiher combinations can be erealod for yonr anpieations, refoy 1 A Note 3852- 1




Mechanical Information

Netweight: HP 8766K HEP 8767K HP B768K HPE BT60K

178 grams 235 grams 292 grams 349 grams
(6.3 0z} {83 o) {10.8 ox) {123 ox)
HMounting position: For any orientation, holes are threaded
[or a metric sorew (m 3 2 0.5 x 5.1 deap) 4
HE connectors: 3 hom lemale {SMA computible)
Option G02 SMA (for use anby to 18 GHy)
Switching speed: Maximum 20 msec including setiling time.

Mominal coil

Sslenoids Cafl voltage Switching cmrentdd  fmpedance
Standard 24V 180 ma 185 Qluns

{20 1o 30V) {at 24V
Option 815 15Y 187 mA 80 Ohuns

{1310 22V) {at 16V}
Owdon 611 BV 382 mA 17 Obwns

{4 10 7V) {at 5V

B Omrent per section; approzttinaioly 8 mece dupation
before intornal cordacts open the eoll elzenis.

Aceceggory provided (exeopl Option (K18 and 018} Soleneid drive plug on S-fool cabie ineluded.
{Boplacement plog sl cable asscrobly avallable as BY Parl Konbor 8120-2478, exeoept
HHY BTEOR PN S061-0868.)
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For more information about
Hewlett-FPackard test and mensuyre-
ment products, applications,
services, and for 2 current sales
office Heting, visit nour web site,
httpdiwww b com/goitmadisn ¥oa
can aleo contact one of the hllowing
conters aund ask for s test and
measureRent sales representntive.

Undted States:

Tewlett:-Packard Conmpany

Test and Measuremont Call Conter
PO, Box 4020

Englewood, CO BHNO-4026

1 800 452 4844

Senade:
Howlett-Packard Canada Lid,
5150 Spechrimy Way
Mississangs, Ondario L4W 6GL
(ORI 206 4720

Hurope:

Tlewlett-Fackard

Europesn Marketing Contre
B{L Dox 950

1180 AZ Arestelvoon

The Netherlands

(31 20) 547 9000

Japan:

Tewictt-Packard Japan [4d.
Moasurenient Assistance Contor
-1, Takalkure-Clho, Hachiofi-Sht,
Tokyo 192, Japan

Tel {81) 426-H6-7822

Fam: (81) 4206-568-7540

Fatin Ameriva:

Ilewlett-Packard

Lafin Aweriean Roeglon Toadonmiors
6200 Bivce Lagoon Brive, dth Floor
Miamd, Florida 33126, U5A

(305) 267 42454220

Anstralin/MNew Zealand:
Tlewictt-Packard Ausiralia Lid,
#3141 Joseph Streoct

Blackbuen, Victoria 3130, Australia
1808 G298 485

Aain Pacifie:

Hewlett-Fackerd Asia Pacifie Lid.
1721 Shel Towes, Times Square,
1 Mathoson Stroef, Canseway Ray,
Hong Bong

Tol: (8B} 2508 777

Fam (BD2) 25046 4285

Data Subject to Changs
Copyright & 184%
Hewlett-Packard Company
Priuwted i U.8.4, 5/88
59258-7T831




Low Prefile Multiport

Spueitications

TPravides position senging when used with HP 871300708114 switsh drivor or customar suppliad axiornal ciroditry
ot to cxcend 1 W avorane inan-switciing).

*Measurcd at 25 °C.

*Usn io 18 GHz only.



Low Profile Multiport

Bimplified Schematics

RIP BGGE

Yidng pind or

R%}htm pin #1| (3w B

stect aninr F i

M s 5HY 7010
P BRI

e
2

5 1

iling min & o .

Hibkon pin #1] £ S
Salact conrector £ Wim &
Bypass conneectar i 8@ 5013

HP $3EK

Yikitg pin # o

Ribshon pin #1} i i
Select canmetor LGS A2
Bypess connectar: W S8 5013

Hi ST60K

Viking pin # or

Rilbon pin #i )
Selent eonmecter:
Bypass cannactor:

WZHE8G W e 3
TTH 7O 98 5003 4

Wik Plag Batadl ¥®
14— POy

ST 8 , -7
Option 008, 016

YOG drive imterface cably has cotor sodod thned loads &t opposiio ond.
*Supply voitage i Pn 5 fred wirg),
* Supply voltage is Pin 6.

Dimongions are In millrectors (inehas) nemingl, usloss otherwdse spoeifiod.

Yigit our waob site by/fwaanaslip cofgolana




Low Profile Multiport

Signal Path Control Dats

The tables helow ean be used 1o hetter understand how 10 pin 1 (red lead) and that pin 140 (blue Jead) and pin 7

o sebaor a signal path for each swisch. The standard {black Teacl) are grounded. This will “bypass” porr 1 and
dejve connector for each switeh i a Viking connector “select” port 2. Note that section 3 can be selected or
with 2 5 ft, cable. Alvernately, g Oas ribbon cable with a hyvpassad: however, izolation performsanee will be alfectad

14-pin DU plog is available ag an opiion. As an example, {ree next page for further information). Additional infor-
o eofnect the path from pors G to pors 2 of the standard  metion relaved te signal path confrol can be found inthe
UIP B76TK, it is reguived thar the supply voliage be applied  product data sheet,

HIF ETGR SPET Bwitch HP BRI SPAT Bwinh

SRS . . s y ctord o : a0y ation parformance
m \gm Sections idertificd by this cross-hateh svmbol can be selocted or bypassed; howover, isofation parforme

= will ke affected {see next page for further informationl.



Low Profile Multiport

Isolation Caleadiation Chorscteristics

Igolation and insestion Joss vary with freguency and
depend on the port selected as shown in the ehaet and
rables Below. The input connector "C7 is abvays defined
as the connector at the end of the switeh opposine the
de drive cable. The output ports are muunbered sequen-
tiafy [rom the inpot connector. For example, if an

HP 8768 is being nsed, use the P 876HE table o
deternine the isclation o each post. I pors duee (the
third conpector eom the input) Is selected, the isolation

Isolation {dBj

o pets 1 oand 3 will foflow aurve AL Isolation to pors 4

will [(llow curve I and isolation to pogt 5 will follow
curve (G, A% 8 Gllz, the worst case isclation 1o perts 1
s 2 will e I dAB3; 1o pors 4, 45 a5, and 1o port B, 65 B3,
Note: it selecting ports 1 or 2, isolation to disconnected
poELs can he varied by choosing the position of each
section 1o "bypass” or “seloct”. Depending onthe user’s
applivation, port assignmernts can he ceitiead for oprigdng
paxlormance at higher freguencies.

120

104

T O

80

s O

B d TR B w i e
Froquency [GHz)

W 18 20 3%

M g7l SPEY Bwitteh

Wisit our web site hitpwaniip.com/gofmia

R




Low Profile Multiport

salation Calewlstion Chavacteristios

HP 200K BPUT Bwitch

Yiste aur waby stic it /wenve hp comige/nna



Low Profile Multiport

{rpthine Drawipges

HE 8766 HP 8767K
. i 6331
e 59,84 i i 13,262} ’
i i - B _
, 4558 : 5 1‘ lz.aﬁur——ﬁ’_
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LI .
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18,58 P R EE.SE;T
~1 i
7540 I {7083 i l 2540 \}f I
i o | o 741
" 3153 - . —
fa.2100} | 7
BP {785/B7/63
ALE11 750
) , WPpre
HP gresl HP 876K i W5
. 130,98 y 4§
| [54?5; Bl wle T
| DY 7 EL
--}

his dimension apphies
10 fannesiors o each
end af the syiich,

442011 740}

- 1084 {1 8551 E i Il le——i24210 765 Canmectors between the
BEY BER -&1 “ P I S b 109 10,7953 ends are 005 inchies ialier
LKL I g3
-# 3 lax 5t desp
wr
= n
.73 13132 ol
g 4 D84 40 16176 i
.60 . f1.70 ! !
" 13230 16002 >
A 18200} i

Alicermactors are 3.5 mm {f). Dimensions are in millimeiors {inehics nominal, unless othorwise spocified.

Drvderving Information

HP RIO5/ET/E5/6% Sevios Ordoring Example




