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Switch

Microwave Single-Pole

Mulki-Throw Switches

DO to 18, 26.5 GHz

Fentures and description

» Exceptional refiability, long
fife (5000000 cyoles
PRI

o Excellent, rapeatability

e Compact,

s Basy HP-IB implementation
Ior ATE apglications

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

This family of HP single-pole,
multiple-throw switches wilize. |
the same proven technology as~
the well known HE 849X fumily
ol step attenuators. These prod-
unts offer the same ruggead
refiability, excellent repeatabitity
{typicatly 0,01 4B o 18 GHz and
(.05dE to 26.5 G}, long life
(greater than 5 million switching
cyctes), coppaci-ness, and
broadband perlormancs as the
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#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 g%, 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 switching

Figige 1 shows one switching
section schematic, Bach section
utilives one solenoid with dusal
ool windings, one coif 10 switoh
i the RF cornector and one coil
o switch in the the fine.

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

As asection is switched, the
infernal contacts of the activated
coi open, thus shuiing oll cur-
rent [ow. At the same time, the
irdernst contacts for the other
cof close so that B can be aoti-
vited when desired. Figare 1
shows a section that has been
switched to the EF connector
position {note the closed thra
line coil contact). The switehing
is “bresk-belore-make” type,
this a momentary interruption
of the BF signal ncewrs at switch-
ing.

Although aff sections can be
switched sirmultaneously, the
attenuator drive must not alow
both pins of the same section
{eg. Sention 1, pins 5 and 6 to
be activated con-currently, or
slse that section woudd cyole
rapidty, AH tegminals are “Hoat-
Ing”, so bipolar or unipofar
power supples may be used.
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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,
Dicde protection is required 1o pro-
teet the 10 from the solenoid vokt-
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 cle-
cuits describad herein and makes
no representation or warranties,
express of inplied, that such cir-
crdts are [ree [rom patent infringe-
e,
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LED induetor Circuit Attenuater Section
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Figure 1.
HE.IB Astenumatory HE Conmactor
Switch Driver Eir?% fé n
Emplayving programinable HP step e el e
" . o i e ‘E'Ow«-ﬁ N }
attenuators and switches inan Tevicar > T —1—_0’:_ :
f £ i
automatic test system becomes an pieey e
casy task when the HP 11718A or Oriver  fee.pnd
87130A Attenuator/Switch Driver o B
is specilied into the systent. The B o
HP 117134 has all of the necessary BF Input ‘>r§7‘~o~“"}~ Yoro s
features to provide HIP-IB controf of = %¥ naxt S &Eg;g
up to ten switching seotions of the e o Gotput

HP #766/7/8/3 series switches (e.d.,
live HP 87665, two HP 87605 ete. )

The HP 117183A inchudes an integral
power supply (with short circuit
protection that can simultaneousky
provide 125 milliamps g5 24 volts to
all contacts lor control of the attan-
vators and switches, 50 no external
power supply i needed. Bach

HEP LIT13A Is provided with two (3}
plug-in drive cables lor the program-
raable switches to simplify connec-
tion to the driver,

The HP 11713A alsa leatures conve-
pient, frond panel keys so the user
can manually sctivate the individual
switch sections when in the “local”
micde, Switehing time Lor the drivers
i5 less than 10 milliseconds

Flgmre 2.

The HP 871304 is 4 3.5 inch high,
Teadl wilth Systern T attenuator/
switch deiver capable of deiving up
tor 248 histatic electromechanical
switches or sttenustor sections.
The HP 871304 is controlled over
HP-IB via standard eommands Tor
progranunable nstrwments (SCOPD
comnancds. The HP 871804 has
been desigoned [or use in both ATE
switching systers and computer
cortrolled bench top applications.

More conliguration details are avail-
able on the HP 11713A 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
B768K is being used, use the HP
BTO8K table 1o read isolation 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.

Al isodation tables refer to
Figure 4.
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Specifications

Freguency Range: do to 26.5 GHZ all models or deto 18 Gz lor

Option 002 (3MA Gonnectors)
[Waxsmuem 5W

Fragueney (EHa: doin B Bwiz4 24t I8 Bw 268
HP B766K
HP 8787K .3 L5 1.6 18
HP 8788K
HP 8788K i.d 1.55 1.8 105
Isofation {dB)
00 G
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0 2 4 8 8 W 12 WM W 18 I 2z 24 i
Frequancy (GHa
Figure 3.
Tealniton curves
Hehotivated Viking ialation surve
eable pinfwire § and Sestion {see Tabis 3
Poti color of sihben pin § () Statns for pont
Eslected Secition 1 Seotion 2 1 Z i) 2 3
B {2 5013 8 (3} Hi
YEL ViD GRN YLK
Conn. Thru Cong. Thru
% X b4 {n On - B 3
% X {n Oif -~ [ B
2 X X (i On A - B
3 X X o Gif A A -
Wote 1: Red wive, pin{1) of viking eable, ar brown wire, pin{ ) of ribben
cable must be cornected ta + 24 vae.
Table 1.
HI* 8786K with
switch prefile with ;
conpector and pin ﬁ ;_EL Ié]‘ fi’
aeigmnenta, é [
Viking pin # or L ‘f)
Rilibors pin # ) — ™ ot T O] |
Salect connestor: B{& § 5
Bypass: 513 Y
3




X = Activated Vildog isplation curve
calfe pinfwice # nog Saction {see Takle 3
color o ribhon pin g ) Status for oty
Poxt
Selertod Seciion 1 Bastion 2 Sestion 3 * 2 3 1 2 3 L]
i 85} 1 1 443} 62 5{13t
GHN BLK Bt (RN YEL Kt
Conn. Thew Cone. Thru Conn. Thru
X X it On Un On - B 1] £
X )4 X Un {n Qff - B E 0
X X X n (i (n - C g &
X X X an O Hf - C G B
b X X X {4 0n an A - B i
X X X Qff an {Hf & ¢ B
X X X it (Of n A & - A
4 hA X X G Ot ot & A it -
Nate L: Bed wive, pin{ 1} of viking esble, or brown wive, pinf &)} of
ribbon cable must be counacted {6 + 24 voe, |4 1 1 3 4
Tuble 2. £ & 'E,j‘ L,
HP R76YE with e L{Vé, é
. \ : 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 Vldag
cable pinfuire & and Bention faniation sirve
ooior or dbhan pin&{ ) Status for port
Pait
Heloctad Sootion 1 Seption 2 Seetion 3 Seetien 4 1 2 2 8 1 2 3 4 5
iam e 85 7 106 563 B3 5413
WHT BRN GRN BLK BiU QRN YEL Vin
Conn,  Thry Cenn, Thru Cann. Thru Conn.  Thre
1 X X X X G On On  On - B 8 E F
X X X X Os On 0OH On B E O E
4 )4 x X g Off On  On - & B 0 E
X X X X e OH G On - £ £ B C
2 X X X )4 af On On On A - B 0 E
X i X X X o On Off  On A - £ 8 €
3 X X X X oF 0f On On A A - B €
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, pinf6} of r 3 3 3 4 5
vibhon cable must be conmected to + 24 voe, e e rﬂ_ ,E].
E ; ;
"Tkie 4, Wi i # E é (L o) é}
HEP 768K with §§§§‘§fg?ﬂ 0| e e oW CeS— |
switeh profile with
comector and pin Selectconmecton 12005 B 1049 S
sseignments. Bypass: 1180 7{U¥ Bl3)  BOTH)
F: R
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{
K = Aotivated Viking
cable sinfuive 4 and Sectisn solatan susve
i soler oy sitbon pin #{ } Status for port §
| Pon
i delected]  Sectien ] Spotion 2 Seotion 3 Seotion 4 Seotion & T2 3 4 % 11 2 3 & % O
RO @ es T Do 403 | B 503 3@ 40
WHT BRN | GRN  BLK | BLU QRN | ¥Y&L VIO | BRY  WT/RD
Conn. Thru | Conn. Fhew | Conn Thrw | Thiw Thru | Thry Thiy
1 X X X X n On On On B0 [~ B O £ F G
X X X X X X tn Gn O O 0 - B 0 F E F
X X X X Oon On O On O~ B E O E F
X X X X X d GF & OIn ni- © B 0O E F
X X X X X On Of Off On On |~ C € B8 € E
X X ¥ X X X fn Off O G G~ C £ € B O
X X X b 4 X n O O O G- € € C © B
z X x X x X G On On On OMjA - B 0O E E
X X X 4 )4 Off On OFf On GniA - C & © F
% X X b4 X M On GF M OIA - C C € 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 VI I 1
4 X b4 X X X X Of O Of OF O A A A - C
§ X X X X X Gff G Off O GF &8 A &4 & - B
B x X X % Of O O OF 0|8 A & & A -
Hate 1: Bed wire, oind 1) of vikking cable, o hrown wive, pin{63
of ribbon cable mugt be connected to + 24 voe. |4 1 4 3 4 _§ &
Table 4, L R I A Ny
HF 8768E with Viking ple # 08 ’Cg JJ CS
switeh prefile with ; : oY alls® al L
connector and pin Risban pin #} _ I
RAEIZIRORS. Select comnector: 124160 805 104} fiEz; 24
Bypass:  THU 700 90 B3 AR
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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 (min )

5 million 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
Vibration, Operating:

5 g's, 34 10 2000 Hz

TMC:

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

HP 87668 Single-pale, three-throw
HE 8787F Single-pole, lourtlrow
HP 8768K Single-pole, live-throw
HP 8769¥% Single-pole, six-throw

Option

862 5MA RBI Connectors (or use to 18 GH)

B08 8 inch ribbon cable

D11 5 volt sofenoid assembly

{15 15 volt solenoid assembly

816 16 inch ribbon cable

UES SWER and Insertion Loss Data messured with an sitomatio network
analyzer with very smalfl uncertainties; divectly traceable to NIST stan-
dards. Cslibration [requencies: 1.5 to 26.5 GHz, every (.25 GHe.

Giher combinatons can be erealoed for yonr anpieations, refoy 1 Apy. Note 3892 4




Mechanical Information

Mot weight:  HP 8786K 0P 8767T% HP B768K HP 8768K
178 grams 235 grams 292 grams 349 grams
(6.3 0z} {83 0x3 {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 houm female {SMA compatible)
Option G02 SMA (for use only to 18 GHy)
Switching speed: Maximum 20 msec including setiling time.

Mominal coil

Sslenoids Cofl voltage Switching cwrentdd  fmpedance
Stendard 24V 180 mA 185 Oluns

{20 1o 30V) {at 24V
Option 815 18V 187 mA 80 Oluns

{1310 22V) {at 15V
Owdon 611 BV 382 mA 17 Obwns

{4 10 7V) {at 5V

B Omrent per section; approxttnaioly 8 mece duraiion
before intornal cordacts open the eoll eizeil.

Aceceggory provided (exeopl Option (K18 and 018); Soleneid drive plug on S-fool cabie ineluded.
{Boplacement plog sl cable asscrobiy avallable g HP Parl Konbor 8120-2478, cxeoept
B BTEOK PN 506 1-0860.3

114
i & et
. i3.
L% T g DBI6____ | L 17a(ne0y
{1.7951 {2715} A %
4260 y
1848 | RF e WP aare
- 16,64 {1.75]
‘”’}(ﬁ.ﬁs;ﬁt ) = WP 768
e rva.se t0.35} B @3.&9%(&.35} 7S 95
P TN 2 TR VO ‘] T T N i S ‘114;’;5?
] I ! - .45
b e . e e o 82.83
YT HP BYBBK & ‘}5 AT HP 8767K - (2651 i
— .4
1100} {100 (.45}
YA S— 8.2
b le (2,088 . ‘ t (3.0000F ¢ e
81.53 1049
- (32108 o - 4.13}
{0, Thig dimension spplies o con
.m—-————-%g ggﬁ——m— -«s————{?ggsgr——-—a» neetore on cach end of the
e 1 swileh, Connestors holbwoeen
%.%%tl%}__” (142 %g;”m”"’ 1he enda are (L05 inches tadlor,
- 96.47
i i
"W‘{?%ggﬁ’ (2 54T
e 84,201 {7,740}
-«—l e 1554 (1.655) b~ 18,43 (0,765}
g r»&ss .35 _bi —] Ed—ﬁ.aﬂ {.35)
LHP‘;.EHER R Liﬂaﬂ;ﬂaﬂﬂﬂrﬂa
b L 1 i
marp HPEESK T na|p HPEmEK QM Figure 4. Dimensiens i
{1.40} {v.20 s )
4 —— § - milliveiers and (Inches)
SRR | < A S & £ . -
e 8.054) ® N S
1323 ol 160.02
- {5211 {8300} -
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For more information about
Hewlett-FPackard test aud measure-
ment products, applications,
services, and for 2 current snles
office Heting, visit our web site,
httpdiwww b com/goitmdiy, You
can aleo contact one of the hllowing
conters aund ask for 5 test snd
measureRent sales ropresentative.

Undted States:

Tewlett:-Packard Conmpany

Test and Measuromont Call Condor
PG, Box 4826

Englewood, G0 80100-4026

1 800 452 4844

Senade:
Howlett-Packard Canada Lid
5150 Spechrimy Way
Mississangs, Ondario L4W 5G1
(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 Lid.
Moasurenient Assistance Conder
-1, Takalkure-Clho, Hachiof-Shi,
Tokyo 192, Japan

Tel {81) 426-H6-7822

Fam: (81) 4206-568-7540

Latin Amories:

TlewletEPackard

Lafin Aweriean Roeglon Doadoaaiors
6200 Bivce Lagoon Brive, Sth Floor
Miami, Florida 33126, USA

(305) 267 42404320

Aunstealin/Mew Lealand:
Tlewictt-Packard Austyalia Lid,
#3141 Joseph Streoct

Blackbun, Victoria 3130, Australin
1808 G298 485

Agin Pacifie

ewlett-Fackeard Asia Pacifie Lid.
1721 Shel Towes, Times Square,
1 Matheson Stroet, Cansoway Bay,
Hong Bong

Tl (8B 2588 777

Fam (802 2004 9285

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




Low Prefile Multiport

Spueitications

TPravides position senging when used with HP 87130070611 A switsh drivor or customar suppliad axiornal ciroditry
ot to cxcend 1 W avorane inan-switciing).

*Measurcd at 25 °C.

*Usn io 18 GHz only.
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Low Profile Multiport

Bimplified Schematics
Wik Plag Batadl ¥® BIF Plag®
B BE6K 14 Pf;ug ]
i 1 : 3

Yidng pind or

R%}htm pin #1 - &% g
B e 503 70
i -7
. ST
#P o Optian 008, 016
3 i

¢ 1
YOG drive interface cably has cotor sodod thned loads &t opposiio and.
*Supply voitage i Pn 5 fred wirg),

iling min & o .

fibkon pn #141 & . S
Salact connector B Wi 5 s -
Bypass connestor Tl 8@ 513 Supply voltage 8 Fin &

FH g

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

Dimongiong are in millrectors (inehas) neminel, usloss othorwise spoeifiod.

Yigit our waob site by/fwaanaslip cofgolana
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Low Profile Multiport

Signal Path Control Dats

The tables helow ean be used 1o hetter understand how 1o pin 1 (red lead) and that pin 14 (blue Jead) and pin 7

o selaor a signal path for each swisch. The standard {black Teacd) are grounded. This will “bypass” pat 1 and
dejve connector for each switeh i & Viking connector “select” port 2. Note that section 3 can be selected of
with 2 5 ft, cable. Alvernately, g Oas ribbon cable with a hyvpassad: however, izolation performsnee will be allecied

14-pin DU plog is available ag an opiion. As an example, {ree next page for further information). Addional infor-
o eofnect the path from pors O 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,

HI LT5H BPEY Switch HEF BRI BRAT Bwieh

SRS . . s y ctord o : a0y ation parformance
m \gm Sections idertificd by this cross-haizh symbol can be selocted o bypassed; hewover, isofation parforme

= will ke affected {sec next page for further Informationl.
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Low Profile Multiport

Isolation Caleadiation Chorscteristics

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

P 8768K is being used, vse the 1IP 8768K rable wo
deternine the isclation o each port. I pors three (the
third conpector Leom the input) Is selected, the isolation

Isolation {dBj
120y

o perts 1 oand 3 will foflow aurve AL Tsolation 0o port 4

will [(llow curve I and isolation to pogt 5 will follow
curve (G, A% 8 Gllz, the worst case isclation 1o ports 1
s 2 will be 3 d3; 1o port 4, 45 48, and 1o port 5, 65 dB.
Note: it selecting ports 1 or 2, isolation to disconnected
poets can he varied by choosing the position of each
section o “hypass” or “select”. Depending on the vser’s
application, port assignments can be opitical for optimidng
paxlormance at higher freguencies.

104

80

Froquency (GH

V214 18 I8 20 4%

M g7l SPEY Bwitteh

Wisit our web site hitpwaniip.com/gofmia
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Low Profile Multiport

salation Calewlstion Chavacteristies

HP 200K BPUT Bwitch

Yiste aur waby stic it /wenve hp comige/nna
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Low Profile Multiport

{rpthine Drawipges

HE B76RK HP 8765K
| 58 4 j 1;
B {2750} i E
. 4554 :
lwn.?am “““*1 E
T LI R - i
CHL I } | s ! AW 9E L
10 3501 J Lo [ am
. L B
vy , 127 ]
.55 B - zsz.sn;?
e P
7540 I {78800 i l 548
| w153 ;i .08 )
sz 1
HP Bresk HP 878K
; 130,30
5488 *
12251

73
14 0t

e 132,30
[ s

Alicermactors are 3.5 mm {f). Dimensions are in millimetors finchics) nominal, unless othorwise spocified.

Drvderving Information

¢—- 1§ 64 fil 665 | E [ 1
Baw B +1 “ 110
TR %

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

wr
s .
135,52 !
Eulatiz | 16,1701 i
1208 . ,
16300} 1

www.valuetronics.com

447013 740}
m—
¥l (B3 10,75

*.._u-«.
; [agw B.88 10 35}

BP S785/07/68
445175

" Yhis dimension apphies
10 [ENneLinss o each
end af the syiich,
Connecioes bejween the
s are §.05 inches talier

-# 3 lax 5t desp




