HEWLETT ﬁ PACKARD

COAXIAL AND WAVEGUIDE
MEASUREMENT ACCESSORIES

-
.n[r!u.

Z 4], =
-D-Dlﬂn |
) : O e
. J
u.rn|]|| o Ilﬂn | ) = J
_ e B

W HPARCHIVE.COM



HEWLETTW PACKARD

COAXIAL

AND WAVEGUIDE
MEASUREMENT
ACCESSORIES

VAW HPARC HIVE.COM



)

introduction:

T ErLgEs that fallow contain complete inlormation
aboul Hewlatt-Packard's extansive line of high
frequency measuremeant accessories, These coaxial
and waveguide products, which anjoy worldwide
accpetance for guality and pracision, perform
significant functions in virtually all high frequency
measuremant applications. This axtensive listing
rapresenis but one facet of Hewleti-Packard's

1odal capability.

Hewlolt-Packard manufaciures more than 2,000
electronic products rangin-; frofm bagic st insiog-
ments 1o elaborate computational systems, In
addition to our state-ol-the-art electronic el
instruments such a5 oscillators, voltmatars, counters,
and oscilloscopes, HP manufactures computers,
sclentific calculators, medical electronkcs, and
analytical instrumeants. HP's high frequency product
liness. range from microwave devices (8.9, transisiors,
diates) and companents (eg., switches, mizera) 1o
multi-funciion compuier-controlbed instrumentation
SyBlams,

In developging a broad Hne of state-of-tha-art
ingtrumentation, HP has also made numeanous
contributions to measuremant technology. In the
arga of high frequency measuremants, HP has
pignesred the use of swepl measursments and
complete phase/amplilude-characlerization of high
freguancy networks. Thesa were made practical
through such devalopmant as high directivity
multihobe direclional couplers, pracision slotted
lines, and rotary vane attenuators. Cher high
fraquency moasurament contributions include
priscision solid-stabe signal generators and swespars;
fully calibrated spectrum analyzers, and high
accuracy power melers. HP'S reservair of measurne-
ment technology |8 available from an extensive
lbrary of application notes and video tapes. Direct
applications assistance ks no further away than thea
nearest telaphone. In addition 1o 20 domestic and
international manufacturing facilitias, HF maintains
over 170 worldwide sakes and service offices in 85
different countrias. The field offices are stafied by
trainad angineers, sach of whom has a primary
responsibility of helping you solve measurament
probbems,

The quality of the products describad hera is the
game HPF guality that has become a standard in tha
alactronics industry. Each product s designed for
high stability, wide applicability, convenient size,
and simplest possible operation. Highest guality
components and materials are used in construction
and utmast care & taken in manulactune. Advancaed
technigues of swepl frequency and compubir-
controlied testing are used to assure that each ilem
maats or exceads 15 specifications.
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general information:

HOW TO USE THIS LISTING:

The products baing presented hava bean grouped
inlo thifteen product categories. Each category has
corvenient index tabs for rapid access. A supple-
mantary HP model number indax baging on Page 4,
Within each product section waveguide product
specilications are shaded in Blue o provide visual
distinction from the coaxial product listings. The
overall summaries (waveguide accessorios on

page 81 and coaxial itams on paget2 ) indicats,

at & glance, the availability of products in any
given fraquency range.

HOW TO ORDER:

Products should e ordersd by name and HFP
model number, Your Hewlett-Packard fleld enginear
can adwise you on the availablility of special options
of features, Your order should e made oul 10 the
Hewlatl-Packard Company and sent to the nearast
Hoewletl-Packard fiald office,

PROCESSING AND SHIPMENT OF YOUR ORDER:

Hewdett-Packard's customar commitmant axiends

ta atficient arder processing. From any point in our
worldwide organization, arders are transmitted daily
owar spacial communication lines directly to tha
appropriate manufacturing facility. Most of the items
listed here are available for same-day shipmenit.

WARRANTY:

Thase Hawlatt-Packard products are all warranted
againsl defects in materiats and workmanship for
ana year from the dale of delivery. We will repair
or replace products which prove to be defective
during ihe warranty pariod,
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index WODEL NUNBER PAGE PRICE
MODEL HUMBER PAGE PRICE 4308 Coanhl Crystal Detecier 12 §a5
2814 Coaniai-Wesgude Adapier M 60 Opt. 001 matched pair 1]
HZEIA  Comnial Waweguite Adapies 54 50 KA22h  Wavepide Crystsl Detectos kR
JZHIA  Coamial Wawguide Adapier 5 55 Opt. 00U matched pait &0
52818 CemmistWaveguids Adapler 5 5 Opt. 007 Dpt. 30. iw chasscherishics 20
E7EIA  CoaniabWaeeguide Adapier, M [fj conn. 54 45 RAZ20  Wavequide Crystal Defecior 3 i
K2E18  CramslWiseguids Afapler, 8PC-T conm 5 50 Opt. 000 matched pair &0

Opl. 013 Precsien M [ conn. 15 Opt. 002 Opt. So. Law Chasachenstics 2
FiEIE  Commial Wavepnde Adapler 54 L 234 Coaxiad Crystal Detecios a2 150
IZEIE  Coasial Wavepside Adapter 54 ap GA24N  Wavepgwde Crystal Detector | 20
HEZEER Waveguide Wreeguide Adapter 54 L1 REZ4A  Wavegeade Crystal Detecior 1 190
NPIS2M Wiveguide Wivepwde Adapier Ll &0 124k Wavegesde Crystal Detector EE| 20
HA2928 Wavepeide Waweguide Adapter 54 B WAZAN  Wavegude Crystal Detector i 2490
MP9R Wavepuide Wwveguide Adapler 5 ot PE2AL  Wavepoade Crystal Datector EE] 210
MXZI7H Wavepuide Waveguide Adapiss 54 70 S24  Waveguale Crysial Detechor S 1
JSAL Blep Mienuadar n ¥4 RA74L  Wavagude Crystal Detector n 170
550 Step Misnuader 21 180 The lollowing opboss apdly 0 423A-E424A:

Opt. DOL K conn 25 Dot 001 Masched Pair 20
3550 Sup Mienuater FE| 160 Dipt. 002 Opl. 5q. Law Claracierntcs 20

fipt. 001 M % cenn. e Opt. 003 Positres Polarity Osdpet ]
3808 (Coanial Low Pass Filles 40 115 4404  Dwiscior Mount v 125
3608 Coanial Low Pass Filter 40 1105 428 Siofled Line RF Probe il 3]
360C  Ceamial Low Pass Filles a0 a5 4444 Slofied Line Defecios it 5]
3600 (Coamial Low Pass Filler 40 &0 4468 Slotied Line Delecior R .1
K362  Wavepuids Low Pess Fter 40 385 4478 Siofied Ling Defector i) 115
MIBIN  ‘Waveguide Low Pasi Filber 40 50 4484  Siofied Line Sweep Adapier Fai] 400
P3EIL  ‘Waveguide Low Pass Filer 4l ars N4358  Wwweguids Detecir Mopad E ) 150
RIGZN  Wavepuide Low Pat Filber ] £ H5328  Weveguide Frequency Mai ] B850
K353, Waveguide Low Pass Fiter 40 450 B32A  Waveguids Frequency Meter n =
PITSa  ‘Waveguide Virable SHesesio 27 250 K512 Wavequide Frequency Meter £ v
EITSA Wavepmde Variable Mieomator 7 25 FS32A  Winejuide Frequency Mejer W3
GIRZA  Wavegside Precision Varible Aftenuatar B10 B53M  Waveguide Freguency Meder v 55
H3E2A Wavepmde Precision Varisble Aftenustor a7 G175 E5I28  Waveguide Frequescy Meter W
J3R7A Wavegusde Precaion Varubie Aftenuptor 3 7oo 5%A  Coasuial Frequency Mate I
K3324  Wavegmde Preceion Variable Atbenuaior 1 125 5178 Coanial Frequency Maie -
PIRZA  Waweguide Precsion Variable Aftenustor 3 500 HTSIL  Wavepuide Direcional Coupler 4 304
R Wevegode Precaion Verabie Aftenustor i) BOD AT5H Waveguide Directonal Couplsr 14 40
SIBIC  Waweguide Precaion Variabie Attenusfer I B0 E7524  Wavejuide Directional Coupler 4 275
13874 Wawegude Preceinn Variable Altenuator T A PrEzn  Waveguide Dirsctonal Coupler M 25
3934  Coawal Variable Alieswsin i | 125 R7528  ‘Waveguide Dinectony Coupler 14 i

gt D01 Less 5084 Terminabions =M KTSRL  Wavepuide Directional Coupler LR ]
3544  Coawal Verubls Aiesgain b5 2% HTSZC  Wavepsde Directionsl Coupler 14 3m

Dgt D01 Less SR Tarminstand i} 11520 Wavegude Direclisnal Doupler 14 1] 0
4208 Coamial Crystal Debachor n ] K520 ‘Wavepsde Directional Coupler 14 75
]
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MODEL NUMEER PAGE PRICE MODEL NUMBER PAGE PRICE
PIS3C  Waveguide Direchonal Coupler 14§25 KETOA  Wavegede Shde Screw Tuner 19 $250
R752C ‘Waveguide Direchonal Coupler 4 3 JBESA  Waveguide Phase Shiftar 6 %50
K750 Waveguide Directonl Coupler W 20 PEESA  Waweguide Phase Shilter B W0
HTS20  Waveguide Directional Couley 14 30 XBESA  Waveguide Phase Shifter %15
I7520  Waveguide Direchionsd Couples 14 400 S05A  Cossial Slidng Lesd 51 300
KBTS0  Waveguide Directionsl Cougler 4 275 S07A  Coanial Shdng Lead 51 450
F7520  Waveguide Directional Compler e 225 @A Ceaial Termnatien 51 45
RTSI0  Waveguide Directional Coupler 4 300 9094 Coanial Termination 51 &
KTS20  Waveguite Disectiomal Couplsr 14200 Dt 012 Nm) Cann. 15
7D Coaxial Dual Directional Coupler 13 300 Dpt. 013 N[ Cona. 15
7750 Coanial Dual Directional Couplar 13 38 HI10A  Waveguice Termination 50 B0
TI60  Counial Dual Directionsl Coupler 13w 19104 Waveguide Termination 50 a5
7770 Coanial Dual Directional Coupler 13 X0 PELOA  Wavequide Tormination 50 50
T80 Coaniad Duad Directional Coupler 13 4% 1108 Waveguide Terminabon 50 i85

Ot 018 APC-T Dutput Conn. b 91IA  Comriad Siding Load 51 250

Opt 012 N jm) Dutpot Conn. [ GO144  Waveguide Siding Load L' R
7790 Coaxial Directonal Goupler 13 550 HI14A  Wavegude Slisng Load R

Opt. 010 fagut Nif, sutput Kl 0 1914k Wavequide Shiding Load 50 25
TEAA  Coswal Directional Dejecion 15 625 PYlaA  Wirveguide Shiding Load L
TEED  Coamial Directional Detector 15 300 K948 Wavequids Shding Load 50 350
TETD  Cownial Ditechional Detector 15 135 RO14E  ‘Waveguide Shding Losd 50  4p0
BB Counial Directional Detector 15 350 X314B  Wavepuide Siding Load 50 95
THAC  Coanial Dimectional Detector 15 550 HEOA  Wavegumde Mowing Sharl 50 i85

The ielizming optias spply to TEG0-7800: 19208 Waveguide Meving Short 80 20

Opt. 002 Opt. Sq. Law Characierntics 20 REOE  Waveguady Mowing Shor ] kvl

Dpt. 003 Positive Pelasity Dutput 0 PR20B  Wavegude Moving Shart w1
1560 Coasial Dectonal Coupher 13 5 REZOB  Waveguide Moving Shorl 50 350
7970 Coaial Direcsional Coupher 11 300 X923 Warreguide Sliding Short 8150
7980 Coaxal Dwrectionad Coupher 13 X5 N930A  Waveguide Shorting Swilch T
BSC  Cossial Slotted Line 15 1000 POAZA  Waveguide Harmonic Miver -
BSC  Universal Carriape 0 300 G34A  Coaxial Haimenic Mizes a7 Is0
HEIDE  Waveguide Siotied Section 13 215 37504 75 08m Coaxial Variable Step Miessator 23 165
IBI0B  Wveguide Siotied Section 13 2715 B430A  Bandpass Fiter 138
PEIDB  Waveguide Siotied Section 13 25 BAIIA  Bandpass Filter o 335
XB108  Waveguide Siotted Secbos 13 x5 BAIA  Bandpass Fitier 0 135
Bl48  Carriage o B&334  Bandpass Filter 0 35
KEISE Waveguide Siotted Section 15 &5 BAMA  Bandpass Filler 0w ns
FEISE  Wavepeide Shtted Secion 1 Tl BA354  Bandpass Filles 0 33
8164  Coaxad Shatted Section 1\ 0 BA3GA  Bandpass Filler 0o

Opt. 011 Two APL-7 Conn, b 24384 Motch Fitle 80 &0

Opt. 022 Nim) and Nif) Cann, 15 BATOA  Cosmal Crystal Detector E T
BI7A  Coanial Swept Slotted Line Sysiem w10 BATIA  Coaxial Crystal Delector w 50

Opt. 022 Nim) and NIy Cona 15 BATZA  Copsial Crystal Detector oo
PRTOA  Wavegude Shide Screw Tuser 1w BA91A  {3-3048] Coaxial Fined Afenustor 2 &0
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MODEL NUMEER FAGE FRICE NODEL HUMBER PAGE PRICE
BAGIA  (40-60 dB) Coasial Fined Attessator 25§85 1154241 15884 Wavaguide Clamps % §5
BABIE (330 0By Cosxial Fined Mtwoatn T 115654 Shert, APC.7 51 25
BAS1E  (40-50 dB) Cossisl Fived Atiessalor 25 110 [15818 Attenuator Sel. B4914 & B
BADPA  (3-30dE) Coaxial Fined Afenuator %5 140 115824 Atimnusbor o1, BA91E % 30
B4924  (40-50 dB) Coaxisl Fosed Ailessains 25 175 15838 Aftenuator Set, BE974 Fo T T
BA03h  Coanal Fuest Atenuabor 25 b5 I158RE Coaxisl Rastary Jeint 58 200
B4938  Coaxal Fined Attenustor % 80 115854 s Metwork 59 7%
B721A  Coanial Directional Bridge Mo 150 Opt 001 APC-7 Conm 20
Cipt. 008 TS ohm Yersien b1] 1159048 Bt Metwork 54 55
E731A  Fin Modulalor 42 50 Opt. 001 APC-7 Comn 30
E7318  Pin Modulator 42 115914 APC-7 Connectr Senvice Kit 8 80
Opt. H10 0.4-09GHZ, 35 dB 0 115008 Transistor Fixture 88 600
B7374  Pin Modulaior 4 450 Opt. 001 Precision Ml Cenn. 30
87328 Pin Modulaio: a2 00 1IB028 Transsstor Ficture 58 600
E733A  Fin Modulsior 47 &5) Opt. 001 Precision W{f) Cenn, -3
§7338  Pn Modulstor 82 700 116054 Flendie Arm 51 800
ET3A  Pin Modulator 82 450 116064 Coaxial Retary Br Line % 150
E7348  Pin Modulator a2 700 11608A Transistor Fixtwe. fopt 0O1) 58 375
ETI5A  Fin Modulalor 4] 450 Opt. 100 kN Conn. 30
7358 Pin Modulafor T 11608A Transistor Fintwre. (opt D02, 003) 5§ &0
ETEIAE Coanigd Sweich 47 150 Opl. 106 KN Cenn. -30
Qpt. TAX APC-T Comn 35 106754 Leveling Cable Assembly &7 =0
Opt. X7% APC-T Conn 15 155204 Myt 15 108
10S0LA Cable Azsembly 56 B Opl. 002 Semens 25 mm Cenn. 51
105024 Cable Assembly 6 12 Opt. 003 Smens 1§ mm Cann 51
105034 Cable Assembly T 155224 75 Odm Termisation 51 3%
105144 Dowble Balinced Miner /9 Opl. 002 Swmens 75 mm Cann, o
105054 Frequency Doubler 44 150 Qpl. 003 Semens 1.6 ma Conan. i
105344 Dowbie Balinced Mroer L 155374 Hybnd 15 105
115004 Cable Assembly 56 2 13000C  Kisorptree Modulator 43 365
11500 Cable Assembly 5 20 330000 Absoiplive Modulalor 3 55
115034 Flenible Waveguide 5 60 300MC Abserptive Modulator TR
115044 Flenible Waveguide 57 W 330010 Absotplive Modusstor a3 55
115104 Shert, NEA 5t 10 3300EC Absorptive Modulator a3
115124 Shert, Nim| 51 10 30020 Absonptive Moduiator 43 550
115154 Adapter. K-band M 60 J33000'E Programmable Step Aftensators 3 s
115164 Adapéar. R-band 54 50 133000/D Pragrammatie Stap Anlenustors 73 60
115174 Waveguide Mizer FT T J30IME Programmabie Step Aflenuators ™ e
[1518A Mieer Tapar Secton T 33301C/D Pregrammable Step Mienuaiors I 60
1I5134 Miser Taper Sechon 7 125  333MAB Programmabie Step Afienuators 3 W
115208 Muxer Tager Sectien 3 125  YE0AL/D Programmable Shep Miemuators N
11521A Waveguide Mites ¥ 1 TIA0SAE Programmabis Step Aienustons P
115404 Wavegade Stand 55 10  J33050/B Frogrammabie Sep Allenoaioe: [ s
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microwave measuring techniques

Hewlait-Packard affers a8 complate line of micro-
wiave tast equipment from which systems can ba
assambled for making accurate reflection, trans-
misgion and frequency measurements. Equipmeni
ranges from inexpensive CW systems which
measure a magnitude response to powerful
nabwork analyzers which lurnish a dynamic CRT
display of frequancy swapt magnitude and phase.
Measurement technigues and eguipment functions
are distussed briglly in the following paragraphs.
More detailed information is available in Application
Motes 64, 65, and &4, complimeniary copies ane
avaifable from Héwlsll-Packard sales offices.

FREQUENCY MEASUREMENTS

There are two general classes of Irequency
measuring devices —active and passive fypes.
Electronic couniers, transier oacillators, and fre-
quency converbers ane examples of aclive types, HP
manufaciures a complete line of these instrumants
which measure frequancy well into e microwave
region with accuracies of a fow parts in 108,

Where the accuracy of aclive devices is noi
requirad, passive dovices offer direct readoul at a
considerable saving in cost. Fassive ransmission-
type frequency meters, such as the HP 532, 5384
and 53TA, are two-port devices that absorb part of
the imput power in a tunable cavity. When the cavity
i tunad 1o Mesonance, 8 dip ocours in tha trans-
mitted power leval. This dip can be observed on a
mhster of oscilloscope display of the detacted AF
voltage. Frequancy is then read from a calibrated
dial driven by the cavity wuning mechanism.

The accuracy al cavily frequency meters depands
upon the cavity Q, dial calibration, backlash, and
eftects ol lemperature and humidity variations. Tha
Hawlatt-Packard waveguide and coaxial passive
frequency meters achleve accuracles of a

few patrs in 104,

IMPEDANCE MEASUREMENTS

Impadanca-matching a load to kits source is one

of the most important considerations in microwave
transmission sysiems. If the load and source ara
mismatched, part of the power is reflected back
along the transmission ling toward the sourca.
This reflection not only limits maximum posern
transfer, but also can be responsiole for erroneous
meazuremants of other parametars of evan cause
circuil damage in Mgh-power applicalions.

The signal reflecied from the load interleres with
tha incident {(forward) signal, causing standing
waves of voltege and current along the line, SWHR
which is the ratio of standing wave maxima to
minima |5 directly related to the impadancs mis-
match of ihe load, The standing wave ratio (SWH),
therafore, provides a valuable means of datarmining
impedance magnitude and mismatch,

Thare ane iwo Commaon mathods for measuring

SWH; siotted line technigues and refleciomeater
techniques. A skolted line measures the ratio of
standing wawe maxima to minima while a
rellectometer saparates the incident and reflacted
voitage waves and then measures their ratio.

Slotted Line Techniques —Singbe Freguentcy

Standing-wave ralio can ba measured directly
with a slotted ling bn & setup like the one shown
in Figura 1. The slotted line probe is loosaly
coupled to tha RF field in the ling, thus sensing
relative amplitudes of the standing-wave pattern
as the probe s moved a tha fing. The ratio
of maxima to minima (SWR) is displayed directly
on e SWH mater.

:r%.

i:l.ﬂhhﬂ-n -ll'rln

T

FIGAE 1. Temes setup b SR sedsoremenils ) Gols

Shotted lines feature low residual SWHR (high
dirgciivity] and have the capability of inexpensive
phase measuraments compared to reflectometer
technigues. While these methods works well for
single-frequency testing, thay are lime-consuming
for broadband applications,

The Swepl Stolted Line

A maasuring system which combines the spaad
and convanience of swept-frequency measurements
and the inherent accuracy of the slotled line can

be built around ihe HP 817A Siotted Line Systam.
The setup s identical 1o Figure 1 excapt that the
source i replaced with a sweep ascillator, the
stotted line s an 817A option HO3, and the 415E is
replaced by the HP BTS5A/181A. This ayatem will
operate throughout the frequancy range from 1.8

W HPARCHIVE.COM
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microwave measuring techniques continued

1o 18 GHz. The measurement resulls are displayed
an a storage oscilloscope as an envelope of the
SWHR In dB. Ses Figure 2. At any given frequancy,
the ratio of the maximum and minimum amplitude
of the envelope is the SWH. A plol of S\WH can be
aeneraled in a fow seconds and retained on the
CHAT for evaluation or pholography. Accuracy

of slotted-fine measuraments is limited primarily
by the residual SWR of the lne itsell, 1,07 in
wivaguide and 1.02 1o 1.06 in coax depending
wpon the lrequency and typa of connacior.

ARefecicmaler bechnigiees

The refiection coeffickent {2) of a device or sysiem
i% another useful berm in establishing the impedance
match of microwave devices, The Tollowing relathon-

I-hc:.l?h! ol p and SWR are frequently used in impedance
L i

I':,_IE-.--..;...:I_ SWH=1
_lE Al IH SWH+1

Raflaction coafficient (0] iz a linear quantity vanying
betwedn fend and one. The legarthmic axpression
of @ ks known as return loss and defined as:

dB * -20 Log, 9. & reflection coefficient of 1.0
i(total reflection) therefore, cormesponds to a retunn
loss of 0 dB and a rero reflection coeflichnt
correspands to infinite dB return loss. For example,
il the reflecied signal Trom a tasi device is 26 dB
balow the incédant signal lavel, the reflaction
coefficlent of the device = calculated as 0,05,

Tha load reflection coelficient s measured by
gaparating the incident and reflaciod waves
propagated in the transmission line connecting
the source and load, The reflectometer uses either
coaxial or waveguide coupbers 1o accomplish this
CUIRGo00p RSpIAYS O PGt 1LY 1o

BEei isplays or anant X-¥ recordin
of mﬁacﬂuF: ncmflchllmt nmurn lOsS SCross "
complete operating bands,

Tha waveguide reflectometer satup shown in
Figure 3 is designed 1o hold the incident power
constant by leveling. With automatic leveling, only
the relative amplitude of the reflected wave need
be maasured (o determing roflsction coefficient.

To calibrate the refleciometer, 8 shor circuit is
placed al thi oulpul porl, thus reflecting all of tha
incident power (zero dB return loss). The detecior
in the reverse-arm coupler samples the reflected
poweer and provides a proportional de woltage for
readout. By placing a calibrated aftenuator ahead
of the detector specilic amounts of return loss may
be pre-inserted for calibrating the recorder gain.
The attenualor is than retumead 19 2érd, the short
removied, and the test device connecied and
measured on the pre-calibrated display, Meagurs-
mints ang also possible without the pre-insartion
atbenuator If the delector remains within its sguare
law reglon.

[Z5 T8 s
SWINFSACILLATON  CONDCTERS

FIGLIAE 1 Tyfelil sdivajiietio rafael 1T

The reflectometer technique described is an
aconomical way for making swept measuremenis
[See HP Application Mote 65 far mare information)
Howawer, grealer speed and convenience |5 poasible
with the HP 8755 Seriea Frequency Rasponss Tes|
Sats. These sats make precision measuraments of
return loss (SWHR) over a conlinuous 60 dB dynamig
range compared to the 25 dB sguare law ranga of
most crystal deteciors. Messured data can be elthar
plotied on an X-Y recorder or read directly from a
fully calibrated CRT display. See Figure 5 and
Hewleil-Packard Application Nate 155,

Accuracy of reflectometer measurements is

limited by directional coupler directivity, &
reskdual SWH of 1.02 (40 dB directivity( s common
in waveguide and 1,02 12 1.1 in coax depending
an the frequancy range and connectors.

ATTEMUATION MEASUREMENTS

Attenuation s defined as the decrease in power
{at thi load) cuased by inserling a dévice between
a &y source and load. Under this condition, the
measured value is & property of the device akone.
Tha tarm Z, is used to describe a unity SWH
candition where the load and source impedances
edguil the Iranamission ling impédanca,

There are thres common maethods for maasuring
RF attenuation: 1) sguare-law detection with audio
substitution, 2) direct AF substitulion, and 3)
linear detection with IF substitution. Aceurabe
square-law measuremonts and AF substitution are
possible using crystal detectors such as the HP
4234 coaxial, and 4244 waveguide series,

Square-law delection technigue

Figure 4 shows & waveguide system for swopt
attenuation measuremants of 25 to 30 dB. Source
power is leveled wsing a singhe 752-sanes 10 dB
directional coupler in ihe AL loop, Coupling varia-
tion varsus frequancy in the leveling loop causes
leveded power vanations of about 1 dB al the point
of tasi davice inserfion. This power variation ks

WWW. HPARCHIVE.COM
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FIGLME 4 Seampd snisruahon 1yem o roasoremenin

up i 30 Al

mearly equal o, bul opposite, the coupling varation
af tha readoul coupler, Therelore, grid lings ang
plotted to remove the frequency response arror

and increase measurement resolution.

With the BE20A sweeping the frequincy range o
interest. a zaro-dB refarence kevel 15 established on
the x-y recorder withoul the test device In the
system. The dévice is then inserted as indicated
b Figure 4 and its atbenuation wersus frequency
determined by the amplitude decrease (rom tha
referance lovel previously eslablishad,

MGUNE & Seiug tor pemuflarssos waepl mesau e
of rasden glin s and refurm e

A much improved square-law detection technigue
uses the HP BTS5L Freguency Response Test Set.
Tha setup diagram in Figura 5 parmits simul-
taneous measuremenis of attenuation and returm
loss over a continuous &) dB dynamic ranga.
Aeadout i either on a CRT display calibrated
directly in dB or & X-¥ recorder. The 87554 i
plug=in compatible with the 180 Series oscil-
loscopes and has a frequency range of 100

MHZ to 18 GHz.

AF subsifiubion lechnique

Swepl attenualion measuremanis up 1o 45 to 50
dB can be made using the RF pre-insertion, X-¥
recorder system shown in Figure 6. Couplars
iracking and dedacior errors are aliminabed by
plotting a calibration grid on the K=Y recorder
prior 1o the actual measuremenl. The grid is
plottied by setting in specific values of atltenuation

)

@n the 3824 near the anlicipated test device
attenuation and triggering single 30-second
swesps. The 383A s then set 1o 0 dB and the tesl
device inserted as shown in Figune 6. & final
sweap plois allenuation of the test device over
the calibratkon grid,

IF subsiihuicn technigue

The IF substitution techrique of attenuation
measurament involves conversion of tha micro-
wava irequancy 1o A constant, much lower
Tregquency for which very accurataly calibrated
attenuators ara available, Detection at & constant
IF frequency improves the system sensitivity
parmitling maasuraments ower & wide (60 dB)
dynamic range. Both the HP 8405A Vector
Valimeter and HF B410A Network Analyber
shown on “190 10 use thesa IF signal processing
techniques, The B405A measures the absolute
lwel of bwo signals and the phase differenca
batwean tham on a CW basis from 1 to 1000
MH2. Phase sccuracy s 1.5 10 3.0 degroes and
wollage accuracy 2% 1o £6% of full scale depanding
on the frequancy and amplitude range sattings.

The 8410 Famlily of instruments dizplay amplitude
and phase infarmation of reflection cosficient,
raturn |oss, attenuation, or gain on a swopt
frequancy basis in the range from 110 MHz to

40 GHz. The 8410 Family includes a complete sot
of test sals for making both wiaveguide and
coaxial component Measufements over a
canlinuous 80 9B dynamic range, This equipmant
faatures a maximum IF attenuator accuracy of

£.2 dB and a dynamic CRT display of all measured
quantities. Compared 10 a slotled line thesa
systems have a much improved accuracy and
riadoul of phase inlermation, Comparaed to tha
other tachnigues menthonad in this saction they
offer the latest in speed, measurement pracision,
and user convenkence,

FIGURE B ITF pio- maerios etnagus o gl
= | 3 i)t erresly
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features:

HIGH DIRECTIVITY

FLAT FREQUENCY RESPOMNSE

LOW SWR

LOW INSERTION LOSS

WIDE FREQUENCY COVERAGE

HIGH POWER HANDLING CAPABILITY

— DIRECTIONAL
applications: COUPLERS

Powcer Moniloring

Powar Leveling

Freguency Monitoring

Reflection Coefficient (5WHR) Measuring
Impedance Messuring

1
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DIAECTIOMAL COUPLERS
AMD DETECTORS
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Madal 780 Modal T740 /TS
q'ﬁﬂ- —
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|
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DIRECTIOMAL COLIPLERS
AND

DUAL BIRECTIONAL COUPLEES DIRECTROMLL, COMPFLEES
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MRECTIONAL COUFLERS
AND DETECTORS

SPECIFICATIONS
RECTROMAL RS
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DIRECTIOMAL COUPLERS
AND

SPECIFICATIONS
DHRECTIONAL DETECTORS BIRICTIONAL BRFDGES
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SLOTTED LINE EQUIFMENT
AND ELIDE SCREW TUMERS

SPECIFICATIONS

i
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SLOTTID LINE SECTIONS ﬂw

L1S0LK, 1k
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SLOTTED LWE EQUEPMENT
AMD SLIDE SCAEW TUMERS

SPECIFICATIONS
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coaxial and

waveguide attenuators

for a wide variety ATTE N UATOHS
of functions: F'XED’ vAR|ABLE

Reduciion of Power Levels

Reduction of Source Mismalch AND

Reduction of Detector Mismalch

essrement f Retucion Contiins PROGRAMMABLE

Messuremen| of Transfer Characterisbcs

by AF Subslitulion

by:

Users of Bench Setups
Imstrumant Manulaciuren
Systems Manulaciurers

'ﬂfj

T |

&-’
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ATTERUATORS,
FLEED, vARIABLE.
AND PADGRAMILARLE

SPECIFICATIONS

Mode af Operabos

Frequemey Range:

Incismantal Atensaton (i8]

Power Emdling Capabdity.

[Fower Semistredty:

Power Reguieed 13 Swiich Dase Section:

Salenaid Yattupe:

Switching Speed:

Repsatability (typ after 10 cychial:

1
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Waight (I gl

i
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ATTENUATORS;
FIXED, VARIABLE, E

AND

%y | |22 B
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E ATTENUATORS;
FINED, VARIABLE,
AND PROGRAMMABLE
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ATTEMNUATCRS
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FIXED, WARLABLE,

E ATTEMUATORS:
AND PROGRARARLE

B o
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AND PAOGRAMMABLE

SPECIFICATIONS

WAVIGUIDE ATTENUATONS
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FRECHIENCY METERS
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advantages:

* HIGHRAESOLUTION, EASY-TO-AREAD DIAL
* DIRECT AREADING
* BROADBAND

® ACCURACY SPECIFIED OVER 207 C AND
0 TO 100% RELATIVE HUMIDITY

FREQUENCY
METERS
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E FREQUENGY METERS

SPECIFICATIONS
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features:

FLAT FREQUEMNCY AESPOMNSE

LOW SWR

HIGH SENSITIVITY

EXCELLENT SQUARE LAW CHARACTERIETICS

WIDE FREQUENCY COVERAGE

Feonomca CRYSTAL
- DETECTORS

applications:

AF Deleciion

Power Levaling

Power Moniioring

Reflsction Coslicienl Measuremenis
Altenuation Measursmenis

Fizk Power Measurements
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e
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CRYSTAL
DETECTORS

SPECIFICATIONS
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CRYSTAL
DETECTORS

SPECIFICATIONS
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used for:
Harmomic Miging

Balanced Mixing
Balanced Madulating

MIXERS




SPECIFICATIONS
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SPECIFICATIONS

Adpaisl 1EETTA il 175074
) a1 HEITR 1s1A
Irest Fraqesncy Rasge (GHI1: 12448 2124 (R R EL]
Wasiman bapal Pows: 105 mi 100 m 1 oW 10 ml
, b 48 ot 15 Gz <8
Typaa! Semptreity |dim] o Eﬁl:lll:lt-H. T
Wiremun Vides futpt™ 04 m¥ peak-peak 1.l =¥ pesh-peak
Gulpa brgedance: 1000 0N shumiesd by S pF | 1000 (1 mied by 35 oF 5011 80
Comneciors: o el W W W
' e e by B 1)
s A by ey
LS W ML 38100 gr.
Weight 15 1" A8 100 g
S 3 e mpra g
TR IR G B afism 18264 GHr 7Y dBec I 5ll) GR 4 dllm
ADAPTERS FOR 11517A MIXER
. Hs1ak 11518 115208
Frasqusncy Reege (GHIT: Erd-1d 18265 40
F Sige, Nom. 0.0, | T2 = 8391 0560 123
Im'ﬂqﬂr on i x # % )
Lsngih | fo/mn]: A e s
Wight (e kg L7t m 00
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features:

LOW INSEATION LOSS THROUGH PASSBAND

GAEATEA THAN 50 dB ATTENUATION BEYOND
CUT-OFF FREQUENCY

HO SPURIOUS RESPONSES

uses:

Specirum Analyzer Presclection
Eiptied Line Measuremenis
Aesponse Determinalion
Chesciing Fliter Characteristics

FILTERS
LOW PASS,
BANDPASS
AND NOTCH

WAW. HPARCHIVE.COM




SPECIFICATIONS

Wodel: 3804 »ie 0c 00
Catal? Frequancy (GHr: 00 12 1 il
Pacssand Fraquency (LHs1
$tapbund Freguescy (GHak

Seaphnsd Winawym
Rujectisn (B
Minimgm SWE; 1§ 1ge 165 16
Fits Warvnguide Sire, Nom. 0.0,
{ink
Length in/mal: 105376 Th/123 16y, 218 Ta/LE?
Shippsing Weaghl (a/hgc 05 P 208 10,45
| BANOPLES TILTEES NETEE
FILTER
Wodal: kT A AT il L BLISK BAIEL W A
Paasbund Fregueaey [THaj: T 14 46 64 L5 43 E-lT4
My Fasstand AHegaton (88 2 k] F 2 2 2 2
Baiow Porihasd Wenamgm Bepction (851 =0 5
1 = DBy = LA (Mr SE?EHI !‘-ll?lllr 5??“ sl?ﬁh: -:al?!nﬂt
Maews Passbind Winimm Rajection (dB) 45 &5 45 45 45 a5
1700 GHy 4430 GHr BS5-J0 e E%N GHr | 18517 GHz “#Ht L1517 GHe
Dimmnsise (in/m s I Al 1] | 1 Thanla]
1Iﬂlts!ﬂ| 1lm LIRS ] i 1Im mﬂ Fﬁhﬁﬂﬂ 19Tl
Thipping Weight (i ig): Wi Vs 08 s 2na 1y FHIL] R VT ]

Cowntwctort b ol cowsl oo T W, oo e, oo il ; Vet @
* ot et siphins susible: Fbwd, WP 113138 Rl PP 125160 Sew coimions mecion, e 51 “*—-F==
1 Misgused bews 15 b sl ol egussy 5'—*




features:

MATCHED AT ALL ATTENUATIONS

GREATER THAN OCTAVE BAND COVERAGE
LOW INSERTION LOSS
HIGH ISOLATHON

uses: MODULATORS

Amplitede and Pulse Modulaie Sources
With Minimum Incidenial Fi

Level Losd Sengitive Sounces Wilkouwl
Frequency Pulling

Switch 1o High Isolalicn, Presersing
Good Makch

W HPARCHIVE.COM
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SPECIFICATIONS

Madai HTELA Il ] H-ATHF i Eram T34 e ATMA ETHE
Frequeacy Range (S} fdia 0824 D40 1345 1845 AT43 AT43 Th-124 10124
amec Eaape (98] 5 ) L} 15 B} kL] ] B "
My Aeaidunl 15 9 ih Fill ¢ 135, L34 Fi) 19 40
Arpatan (401 I.,ul'l-qj. !-ﬂ
TWE, Minamum ATietinicn 15 1 135 1E 184
@ 15 1‘:::14! 1= 18 i3 n
SHE, Mavmym BSsaption 14 in 15 18 8 bl i - 2
Trpieal Rivs Timw (raas™: ] i1} & ] 3 ki
Typical Decay Tima [ngee)™: » A k] » F i} ko) A
Farmard Biag
lnpul 30 100 1] o 108 g 1y
Baziman B Pewsr 1w I W 1w I W 1w W 1w W W
{-lrl-l]:_' 1 I 1
Manirmm B = ® = - ® ® ™ (o & 5 =
MMH“ ) R ] 10 12 +20 0 B g =10 by =30 PO =20 10 ke +20 10 4e =20 B0 e 20 10 =30
Ledkage: 1 t 1 t 1 1 3 1
Conmachus: Typm M Type N Type M Tope W Type K Type N Tyge N Type B Type W
ety (in/mmf 11 e 3ua2t P 1154 ] 1 Tiadu
GESRtaT | deseioeen )| GESASAN | (iovich | (Frhaen | AUl | ImESeen | Brsan
LT Nt kI E &7 ) Wl i 3 ar L
SAippeng LT 3736 l-l'ii 5.!'!'; .0 -l-u"H- E‘H gﬂ i
® adermal gy pirki: ilery roguored
= Apruied levarfes o et el o el Lo, st ekt 14 solfy Bk
3 gy hagh pidn Shedi

= Jr by HP BT Mpidaleios Pirbd i HP st Comalg bor tacht on iy imiiruategl
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MODULATORS E

SPECIFICATIONS

Nodel: | 87TISA FiEt 13000 10000 130016 1eain 13008 110089
Froqeancy Rusgs (G853 §7-124 £2124 i4 14 B8 ks 1148 1748
Dytbmic 13 ) 12 B 12 GHz T B-12 GHr a5 w0

——— ﬁuw ﬁ:w& E‘?'qnmlm
Masimgm Rusidus! Atensatios (487" v Lot 18. 120 |7 812 GHg | 30, 812 GHz 23 28
e 75, 24 GHy iiiugﬂ ﬂ]:-lsﬁiﬁ: %ﬁ
RS 15
SWR, Mirimum Aflertion: L7 0 185 155 22 12 22 22
W, Manimem Afterasticn. 10 FF] 188 188 2 22 22
" Tygscal Wik T { it 30 ° W % 0 5 5 5
Typical Decay Tima (nsec) m = m e 5 0 5 50 5
Feranrd Bias Dapai Aesiataace (ohan | 0 168 lem 1w 1t | v 1w | tvpe
Manmum b Input Powss LW ave LW IN | IWmm N | IWam INme | W
100 W pesk | 100W peak | OO Woash | 10OW pead | 100W peak | 100W pesi
Maemun Ban Yostage Limits (ssits). e | -0t | -2wesd | 2wes0 | TS0 | -2mem0 | 2w | 2ees
Leaiage . - i i b i ¥ 1
Camnsciorr L L T SHA L] WA fL L) fL ]
(G bwlew| | [Sbw below) raie ferale e female [ [
Fits Warvaguide Sipe. Mem. 0.0 (i8] 1 133
i meis | sy
[——— s bk | 3 Teadhak | Sclek Saley
H BEnanan | piionds | (s 16 | PedIs | (RFTIRE | LEE
Weight {1/ Net VA 114 L1 1145 o | sans | omam | aman
Slpping 4718 Lo

* Eepadical Al o i reisTed B 0 Peaad s
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OTHER DEVICES

e phase shifters

e waveguide shorting switch
e coaxial switches

o frequency doubler




) OTHER DEVICES
el

PHASE SHIFTERS

Madal: JEISA EERSA FERSA
Frequincy Risps. £ A2 GHe B2 s 124 GHr 124 4s 18 GH:
Diffecuatial Phads Anghn Eange: =360 % 30", Can be thited conlia- =360" 8 = 360", Can be PANd Coalin- =3507 1 +360°, Caa b hifted] combn: (
aeutly Treagh oiy namier of cpillen iy Thraggh ary sunbst o Cyclel whuily Mhosigh drry Sumier of Spoie
Accprsoy =1 o lNof dr¥erence n de =3 o 1N of deflprenca n de- " or 0% ol diferaacy if gy
'u.:hthﬁm - EH:“H:L ¥ -rnllﬂ- :nli-hﬂnrm
phate ditieossce in daprers, which-
e 1 beia, B2 % 10 GHE
Ingartion Lo Less man 7 08 lml-liulﬂﬂt Less than X dl
Lew Bae T dB, 19 80 128 Gz
nsertin Witk Apprawrrately | 3B Bpgracmaiely | & Appuenimaiely | &
ﬁl—l'l'-iﬂ'l_m'l
nnertay Lows Tanabos With Phass 48 GHr LY. ]
Lriting Fued frequency seing J S anﬁﬁf&m S,
R 135 man L35 . L35 man.
Pawer Ruiing: 16 watts 16 watts 5 walts
e
%M 12k 0792 1 039
(ir o WA 137 Wt 50 WR B2
i!-!i L] 15% nﬁ]lﬂ I!!I-l!.ﬂl!ﬂ
. .
TH n ELE R
23 b e ) )
'ﬂ 14 posnd .lraldtﬂ.l- 7 &5
Shisguay mmﬂﬂﬁ 1 mm'fn IIIMH.!-%
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X930A WAVEGUIDE SHORTING SWITCH

Reflection Cosiflchent: <001 (1.02 SWHA, 40 dB return [988) A
“apen” podition; 0084 (125 SEWHA, 014 dB retwrn [o8s) A
“sharl™ position.

insertion Loss: Lass than 0.05 98 in "opan® position

Fits ‘Waveguide Slza:
Haminal ©.0, fin): 1 x Y
Eis: W 8a,

Frequency Range: B.2-12.4 Gz,
Dimanelons (maximinem anyeloDs).
Length {flange to Mange): 3'%, in, (84 mm).
Halght: 2% in. (80 mm).
Width: 4, in. (108 mm).

Wedght: Nat, 1%, ba. (0.8 kg). Shipping, T 1ba. (0.9 kg

8761A/B COAXIAL SWITCH

CharsciarisBe impedance: 50 ahms,
Fregquency range: dc 1o 18 GHz,

Standing-wave rallo: locking info one of the connecied pors
with 30 ofms [or buili-in ermination) on the other, thind pon

open

o [ Connector type
b . N
Frequency | 7-am ] | 3-mm (SMR)
de-12.4 GHe 115 1200 120 (115 125 [1.30)
d¢-18 GHr 120 [1.25) 130 {135)

126 130) |
SR in parenihesis apphes 1 swich with buil-ia femmingbon

Theis Spatiiculanm apply whin Strnsthed Borll dni oF I Sifs Sornadhor |
P rraned CoRrcle Bysen, D largee of o b VW § ol Posnachas VEWR
apstafEalond Bpdly 10 DEEH 4 COMHEREN

inseriion loss: <0.5 4B, de-12.4 GHz, <0.8 dB, do-18 GHe
isointion: 50 d8, de-12.4 GHE; =45 dB, dc-18 GHz.

Power: safaty nardies 10W average, SkW paak, withoul Buwdlt-in
rarmination; Buili-in isemination rated & 2W average. 100W

paak
Switching snengy: 1.5W for 20 ms (permangnt magnet katching)
Solencld vollsges (do or pulsed): 12-18, 8TE14A; 2430, ATE1E
Switching spead: 35-50 ma (includes settling time)
Life: »1,000,000 switchings.

Cimanaiong: 1.6x1.521.5 in. (41230238 mm), excluding can-
neslors ard selanssd arminals

‘Walght: nat 5-8 oz (140-220gm); shipping, 8-11 oz (320-300 gm)

Ordaring Infarmiaticn

Spacily solenoid vodiage and conneciors (including tuili=in
&) ohm feemination) by the alphabetic suffix on the switch
modal number and the appropriate nse-digil oplion numbsar,

Porl1 Porl2 Porl G
e 0

B761A Optlon 001

Solenoid voltage
A 12-15V; B: 24-30V

" Option |
r!uh Connector Type

Connector Configuration

.._.iM —
Conmecior Type

o N Jack 4 | 7.mm for UF.250 Cosx
1 N Plug 5 3am Jack
2z T-mm Jack [ 3-mm Plug
k| i-mm Pleg I 52 Terminatan
= Jiciy m“hwﬂﬂhﬂrm?ﬂ-mrﬁﬂm

k=
SIS (Tl e i il

ar
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10515A FREQUENCY DOUBLER

Frequancy Range: 0.5-500 MHz mput
11000 MHz oulput

impedance: 50 chm nominal (seurce and load)
input Signal Voltage: 0510 v
Irpull Sigral Power: 180 mW {maximum)

Conversion Loas:®
<13 &8 [ypically <11 dB] far =1 valt
=14 o8 [ypically <12 dB) hoe *0.5 wolt

Suppression of 1st and 3rd Harmondc of Inpui-*
=30 dB for 08 1o B0 MHz input [Typically =35 dB)
=10 8 for inpul to SO0 MHz (typically =15 dB)

Dimenslons: Diameter: 0.7 (18 mm)

Langth: 257 (Bdmm}

Conneciors: Inpul: BNC male

Dutpul: BNC hamale

Weight: approymately 3 cunces {56 grams)

RN b SO Sk Tkl 1Bed Bfd @ RGN iEu) Ineduensy SupBression sk am
Fulgrreigd N Ve <o) QUi e
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TERMINATIONS

FIXED AND MOVING
SHORTS AND LOADS

N 1

Welindiet BN, Mndel J0A et HITTIA
o kil #0%
kit H L PED
. ... R S
P _—
g JHRDA
| ——————————————— el
Lo
osdial @77 A
43
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SPECIFICATIONS

[ JLb Eii0A Hitd PHLBA [Ty FTTY 3148 PR
kb oy g e i b ) e g ot
Finquiniy Reage [lHak L <1 TI6-i0D § S 12 4180 537 5100 Rizd 124-180
Misimem EWR: 1 1 108 1@ 1ot 18 1o Loy
Fiowts Ritiag 1 W 1o 1 Wam 1 W 2 W 1 W 1 W 4 W e
iy gt wRan | melin | mse | Cwea | ween | ewin | eesn | pess
Frurvaiant Flange 116384/ UGAL UG- G418/ T TTET UGS UG138 UG 418/
Lingih {in/meal B 206 5141 168 NI 154384 W67 185 4
s | | v [ W | v | oam | | W o

Modsl: i E41E Mk [T ] 3208 Ea08 (LT
Sy | ot e | v | w | W | o | w
Fonqutncy Runge (GHe): e ®400 | 53RN 105100 124180 WS 265400 120124
- 1ot 108 175 7% 1 180 i 135

LT T mn man ] A L] L]
P Eting i W e W
e | VAR | g | o | VAN | ow | vm |
Erpaivilar] Flangs: G585 UG5 G344 UES1AU CATENT] T ] ([ 161381
Lemgi {in manfe B/ 156 5130 B/ 150 (T 5 186 Bl 180 L 127330
o o | oW | v [ we | s | owe | e | o | oW
Agotazores Rvailable LE5L5A 115144 115158 115184

T Ie Midriae Serlad fai ]
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TEAMINATIING E

SPECIFICATIONS

Medst | S0SA WA SLIA B0EA B 108L1A 115124 1154 ISsxt
f Fived Taed
. Frmqumcy Range (GHz| 1578 118 18 [ o-16 Be- L& bE-14 D18 nhlr
Wasiman SWE 105 105, 1518 s 108 t e
it
Powis REling: LW awe 1 W I W ve W W e 2 W W
GEWpeak | 5 MWpesk | & KWpeak | 1 KW 300 W peak
Mimmam Loasd Travet b % '
ellty | @iy | e2cw
Coanectars . . e Wt e WM Wil et B
Leagth {in mmf iwao | TR | s 2751 251 20 %18 1% 1 1hezt
WS e | TR | GURD | WA | WEE | uRE | BT | WAY | S | MW
Becepsonet Furtished: i : 8
Diptioas Aviilabbe oLz, ok3 Linli ]

" imirdangalie tonsedior boderi Bl codie s B o el BRCT g Trpe M male gad I, ronapcip Fes o gach iype pa gt

= Caywy cow ardl wewnch lof chingag covaecisl badir.

+ ok 108 Dk, B2 L b SR 4104 G L3S B, 1P 418 Ghle S0k ptaws E1T amal 0015 |96 598 DC-L G 010 SR 4 120 CHr | 00 WRL E2A- I Gs
=R L] PWE, 24 Cdr: 107 SR, &0 GHe ) S S B0 G

& Al ronmarise Sretey amd oendey pun b o e SMN e el b (T i el Trpe e et

tmh—unnﬂ

EERlREE
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e adapters
WAVEGUIDE-TO-WAVEGLIDE,
WAVEGUIDE-TO-COAX, COAX-TO-COAX

® waveguide clamps & stand
e cable assemblies

® airlines

e rotary joints

o flexible waveguides

e transistor fixtures

¢ bias tees

ACCESSORIES

e APC-T connector service kit

W HPARCHIVE.COM
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E ACCESSORIES

ADAPTERS

lloednd HIP2ENA

Bagdel L0 ISR A

Wagal L2E1A GHIA 131 LRI Lla IR FZEIE 115154 [RESTE)
Kiaprei Typeic WE-Loae WE-Cain WG Wi-Loax Wi Coan 'WiiiLoam Wi Coun Sosane- Sqanre-
Cocular Coruar
Flarge Flarge
Finguiacy Rangs (GHL) TERLES B85 545 5500 Tag10.0 230-134 BA-124 12458 1018 ] MAa00
Manmim THE [F- 115 1.3, 5355 175 125 155 L%
L35 55420
Waanguide Sue. Rom. © 0 (n) Ials | 1LY [T Lk I a M
[l 1Ty Ilﬂ!?] WHILH fREm ] -‘ﬁﬂ-
Costitsal Cpeibaetiai wm R W WM R AP BPC-T
Leegth [in'mm ] Yasl40 Ahrgh 5] 15741 1535 155 A
Shigpareg Wesghl [Ba kg L8505 58I 145 1A% 17045 L% LY
Opfosss Nwailable: 1] a3
Mradel 115348 LES2S5A 115334 11534A HIZ2R [ikaos L L] | LLewbil WK
Adagter Type: Losicx-Caan Coan Loaa Coagir-Cane Cnic-Coan WA LimlH L H Wi Ly
Freguersy Rangs (GHz | bl BC-18 D18 13 B20-10.0 (il 124150 IS0-128 LRG0
Masrum TWE 1.0% 105 138 (. L%
‘Woreguide Tire, Nom. 0.0 (ia)’ WPL-T AFLC-7 T WL Lk DESATS | Rl ATS | D505 Mﬁlﬂb
Coanual Comecier [NRELH fWRT: WRT Ll I
.I'I'I:ﬂﬂli.ﬂ.‘ll. 0.04im) N N SHL | SHIL (% 1 I 1] k| I i gy
Ceaanal Commaectonr f’gﬂ [WRED % w (k]
Lengih (i mem 1438 (LT Lo 3 1 (T PR TR R0 TR
Shipping Weight | ks g WLl S LR T LN LN N 025 LY L i 11,14

Dot 13 Faridend wilh skt deel Iype B bisiin dasanrion
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ACCESEOMES E

WAVEGUIDE STAND AND CLAMPS

115404 Waveguide Siand

HPF 115404 Waveguide Stands nre cast and machined from
oG allay. They ane dessgned fos 115401048 throwgh 11548 A Wave-
guide Clamps and ook the clamps at amy height from 23" to
5% (70 to 13 mim). The 1154604 is 2" (84 mm) high, and its
bhata measured 4% (121 mm) in diameder. Shipping woight

1 . (0.8 kgl

Wavegulde Clamps

Thess [:.'.Ium;:;. congisl of B plastic molding, Thay ana oitarad
in ¥ sires 1o it waveguide sguipmend covering Nogieancies Iiom
26 to 0.0 GHz. Thoy am designed for use wilh tha 115404
Wavegusde Stand, and when mownied 0 the stand can be ad-
jusfted wpiward or dowrward b confoom wilh A waveguade sel-ip

Woded ''IEPIJ-':::mrr::'ﬁjﬂiﬁt Nom. n.nﬁ::.ﬁﬂ = EIR 12]'““‘76:
115424 G 211 WR 187 8 n
11543 I Wk WR 137 #

11548 H 1% Wit 112 B e
i1 X ix% WR 50 B n
[ 15458 P 0.2 202350 WhEX ] 2
115478 K Ty WR 42 g 20
115458 H 3e0 a2 Wh 28 B |

W HPARCHIVE.COM



a ACCLESOTIES

CABLE ASSEMBLIES, AIRLINES, JOINTS, C
AND FLEXIBLE WAVEGUIDES

1001 A Cable Assambly
44" of 50 coaxial cable terminated on one end only with
UG-8AG/L BNG maks connecior

105024 Cable Assembly
9" of 50 coaxial cable lenmengted on both ends with UG-
BHC BHNG make connaciors

105034 Cable Assembly mm i L 55

4 of 50 ecoaxial cable terminatod on both ends with UG- ok et T
BAC/L) BNC mala conracinrs il ez | L
1
110854 Cable Assembily

4% of 50 coaxial cabls terminaied on bobh ends with LIG-
BAC/U BNC male connecions

1158804 Cable Assembily
& of speially reshed 50  conxsl cables terminaied on Bobh
ends willy LiG-210VL Type N mads connaciors

115014 Cable Assembily
& of 80 coaxial cabde terminated with UG-210/U Typa N
male and LG-23000 Type N femals connecions.

116064 Coavial Rotery Alr Lime
Frequency Range: oo o 124 GHL
SWR: <1.1
Inserlion Loss: <05 dB.
Unceriainty Veclor: -57 dB [dua 1o sotalsen)
Connectorss” Ona T-mm plug and ona T-mm jack,
Dimasnalona: 318, in, & % in, = %, . {100 = 19 = 19 mm).
Met Wekght: 515 oz (154 gmi),
Shipping Weight 1 Ib (0,45 kg)

115884 Coaxial Rolary Jokni
Frequency Range: dc lo 124 GHe
SWR: 1.1
Inderlian Loss: <05 dB.
Unesrininly Vector: -57 dB8 [due 1o rotabon),
Conmectors; One precision T-mm jack and one standard
APC-T
Dimmsnsbons: 1%, im0 2%, inox 1%, in. (43 258 5 3 mm)
Mat Welghi- B oz (224 gm).
Shipping Weight: 10 oz (280 gm).

Hoprrpen |, OF Ninnaeed ARC-T Typs W g rarsaiuey DGL-ype connecinm
i e LAk (e L T il
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ACCESSOAES E

—

3 118054 Flexible &rm

Impadance: 50 shms

Aeflection Cosificlent of Portsc =017 {128 SWR), DC 1o
12.4 GHz,

Conneclors: Hybrid, APC-T*

Inserion Lo =2.5 dB, DC o 12.4 GHE.

Welght: 4 it (1,8 kg) net.

Lengiic 10.7 in, (25685 mm) closad, 25.5 In. (8477 mm) ax-
fended

r/
11675A Leveling Cable Assembly
Langth: & it (18258 mm}
Construction: AF (RG-214) cablp and levebing cable coversd
with single sheath
Connsclomn: Male BHC's for levaling cable, Male Type N For ]
u,,‘

AF cable

115004 Flexible Wavegubde

Fraquency: 12.4-18.0 GHz.
Typical YSWHA: 1.1
Connecbon: WH-62.
Lengih: 12 inches (305 mm)
Welght: ' Ib (D45 kg) net

0 115044 Flexible Waveguide
Fraguancy: 8.2-12.4 GHz.
Typicsl VEWR: 1.1

Conmeciors: WR-30,
Length: 12 inches (308 mm).
Weight: 1 15 (0,90 kg) net.

115684 Alrine Exfension
Impedance: 50 ohms
Frequency: DC-18 GHz.
Aeflecton Coatfclenl; 018 « 001 (freg. i GHZ)
Connechon: APC-T
Lanmgih: 10025 cm.
Weight: "5 Il (0,45 kgh nat

Eo=- i

11567 & Alrling Exiension
Impedamnce: 50 ohms.

Frequency: DC-18 GHe, .___- - =
Reflaction Cosficlent: 018+ 001 (feg. in GHz)

Connaciors: AFC-T.
Langth: 20,25 cm.
Walght: 14 Ib (0,45 k) pet

* Fupge W1Te] iraspeeniarh, Amphanal AF Drenion, Desbury, Conneci=out

a7
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TRANSISTOR FIXTURES

L

Mol H LS ] 11608 1 LEORA™
Facinge Typen TO-ETD-73* TR5/0-131 MLTeEinp
Fraquancy Raags D02 GHy DE-2 e BE 124 GHe
Lead Lisagihes- J w0 iw 1.5 mches up o |5 ischey
Lead Digmeieng: DOLE % DD LF ek 0006 ta DO meh
LR TR 500y =360 LILRE AT 501 =21)
ﬂ:uun:. APE] AT [Tk
:nldl Pewsi . B 10 % 15 W 13w
Dimanetioes i man: ”:';-:l':'s':‘-!':jm .-|*-;:;F§?«,:m ||£i?|.3!§.?lﬂ
Weigh? | iba. kgl 2W 10 FEY N HaR3T
Daliemi l.wl.; - = ] 03 03, 0, DO

|l Ry o e Sl Pa lor Bpadin wad e e FET
I' Umi & bes vup o dain b booian

Sanplen walth 000 we® madeiad FD000] sd padi
" Ml DRy i O whed R R

58

Dptoers. | D500A. I LWEE B0E Perivess Tyie M opanecis i @pl a0
155580 02

aapd
| iiiobes I, gemreny wed € OIGRNE vl bor cuttmm. wd Semeny
0 A T0-8] pachags 15 790" da )
(KN Aecaph = Pe 500 ke 5004 o)
A iy, enpepl §PROA, apd 00| aew iwppied with @ ibeet croed ereeuiles cakie s 5 901
griy

Hcaarh e qadis.
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J

MISCELLANEOUS

e

!t‘s . Hs m :‘l‘l-.ﬂurl L ta i
SPECIFICATIONS 115834 115508 e S L

:"‘;'i'..'r-h.
Fieguency Range (GHz): 13 1-124
Banimum SWH: 1.2 12

Mighed | ] 530

Waximum insertion Loss (dB): 0.8 oA
Mammum Power. 50 W 50w
Mammum Biat Cwtrenl: 1A 1 &
RF Conneclors: Type N Type H
Option Avwilabis: 1] ook

(ipeson 001 APC-T conneciars

Mot | 40

APC-7 CONNECTOR SERVICE KIT

Item Quantity Description U
Na.
| I Canlsc! Extracton Toal Inrér conducind contact ramaval
2 ] Face Spanner Wiench Couphng aisesbly rémoval, replacement
L] i Dipsn-psd Wiench ':II-I.IIJME assempbly remaval eplaiesan
Connecior remoyval, replaceman
4 5 Inner Conduciod Contac] Reglacements Ior damaged conlach
5 2 Fin Ve innar conduciod contact holdes removal, replacement
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INSTRLUMENTATION
CROSS REFEAENCE

WAVEGUIDE INSTRUMENTATION

Feequancy coverage by band—GHr
Instremeet Eiz%ﬁrﬂiﬁa—uﬂuﬂ-uﬁ-ﬁﬂ
Name lises iﬁ S5 | B20 | 100 | 124 | 150 | 1m0 | 265 | 400
Adapiesy Inlescannect eorctl-wiveguide syateres ﬂ:..lu I ] I ] ﬁ g
Intescannect tes difleres! wiveguide fystsms % y ¥ | i
Low-pass Siters | Oulpul libers b ssgnal ssurces by sliminate IE2 1 X i I B
larmamncs
Varable m of rellecton :IIHHI. inartian | X 4 I L I | i
attedmalon fass. tranafder p ' 2 E I |
mismakch i
Crystad Deteciors | RF detechon: meflection cosfficsnt, stfenuation | 424K | X I i K | 1 K
EALUTETIENS A77R i I
Detector mound | Tunable detecior mount for gccurate malching of | 4258 K
wavepede sechons i crystal of bolomater
meters | F rEmenty LER I 1 i I K
o Fisgusncy FEQUEnCY Mmissy i v
Diresctionad Powst messuremants; fvaing refigction K X i i K
Couplar mm” % X | i 1 i X
TaH X i i | X 1
Sotied lna Megumenen| ol SWH, 1 ]e ] ¥ I I I
Eyileng fined and swept-irequency dofled ine measure-| E158 K ]
iR medulstors | Sewssdsl snd AM o BF of I
mﬂm-ﬂqﬂﬂ g‘.l'rﬁ I
Fined and Fixpd Enads for | 9104
s SIS0, | s I ot Trmins ot el o Vgl X
other zyviem Sl4A
2048 X i I
Fined measuement eliectizn G204
" ﬂmrﬁﬁum e ﬁ : » i I X
i
Shoreng swiiches | Establsh removable ston circud m wavepnde | 3304 i
Mgy Hamonic Misess 9234 |
Comect dscontnuibes in 4704 I I
P T it s contmy S BasA X X '
IJ syl Padsl wemher ooy of Sy rede paembe et By e o aenguete b B0 05T oriden ) biead mpanpuaet 1 pod b ad i

61
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COAXIAL INSTRUMENTATION

Frequency towerige by moded

| R R | [ £ TR 1) 1 R R A ) e T
65 i I % 7 [ AN Y I 1 0 2 1 10 A O e =) |
T, 177 £ N D O R 6 o Y Y

I B O[5~ 35 A Y I 6 O N IO
N Y L NI 17 I O % I 0 10 O S S - 360

B Y ) Y Y SR I U B B 9 6 0 O O O Y O Y S
==z [ | E | 1[

37 -I--II--'I--E sasrl L g B
O R ) —"0 0 B S 3 R O 49 D O Y [ D Y
O O 2. Y SN U 0 N O 0 0 O O 3 O I N Y
WA e R R A D E S T O T 1Y N

B ) e ) 4 N O O 1 4 O O ]
AR R Gy e I ¢ VR T B R M S Y I W

Lises

. - sest i i £
NS T R
do i Bl d [ (B
i (B it e .3 flg |

lairument
nami

Adapters
Low-pass lifters
Bandgais
filters
Yaruble
ablssuainrs
Fizsd
attenuators
e
Crrstal
[htectoes
Frequency
neliL
Dal
directizaal
couplirs
Directional
delechars
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COAXIAL INSTRUMENTATION

A E—— N 1 G M Y B G - S N () ] e
e o — N I S G T - D I = S S
O N IV - S 'Y Y 50 I - - 0 O D e SR i e e
= (e af Y] LIS asablial g &1 | &1 11 (11 J1]
IR I U o N Y T - Y D I O i B B W R 0 A

¢t 17 I J& j=r ] __J Il J¥&|a] 11&]

0 L e (B U [ ] (5 . W U 1 ) R e

i $32 | jEEx | g2 i |2 4| i) £
ar %mw Mol mm JEHE
mm 4 | mmwum i5F E | gf 32|12 m mm
m T.MW BEREE | 3es 5 |eg fel g2 mm
s (o [den (we| BEO| 7 |& om|d) | B
3 £ mm m 5 m
LT N m 1ils

WWW. HPARCHIVE.COM






WWW. HPARCHIVE.COM



HEWLETT @ PACKARD
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