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Summary of Types

TWTs lor analog and 8 PSK digital radio link systems

Type i Application P . K, | 1P: o= | Pzoe
GHz Modulztion W dB dB | dBm |
AW B3, AW 85 D Lol Ry AFM 15 { 40 2.5 455 B3
D/BPSK 3 | 4F 12 48
AW 20, AW 80 D i BEESCET - - AFM 15 | 40 3 455 B7
DIBPSK 3 48 15 |45
AW 1125 1067117 AFM 22 40 4 A6 107
AW 1125 D 107127 AFM 15 40 35 48 111
[VBPSK 3 45 15 aG5
AW 1125 G 10.7...13.2 AT 20 41 I 3.5 45 115
1
TWTs for 16 QAM digital and single-sideband (SSB) radio link systems
Type f ' Application/ P W i 1P i | Page
GHz Maculation dBm dB dB dBm
AW 189 55... 64 S5EAM | 30 45 0.3 42 2]
59... 71 D/1a0AM | 33 425 0.6 a8
BW 1136 107007 DrtaRAM 35 43 I 123
TWTs for 64 QAM digital and AMTV radio link systems
Typa f Application/ P Vy K IP; - | Page
GHz Modulation dgm dB B ¢Bm
1 — =
BW 248 36... 42 Dig4a A 36 45 04 al 95
RW 289 FH.... 7 Die40AM 36 4B 0.4 5 99
Rw 290 7.1... 85 Dvga0AaM 36 45 0.4 51 103
BwW 2135 107117 DigaIAM 36 46 0.5 51 127
RW 1127 11.7...132 TW/AM 3.57 I75 I 04 51.4 I 113

) Viden syne. oulpul power in watts

summary of Types

TWTs for analog radio link systems {for replacement anly)

Type f P,
GHz W
AWV 2 1.3:..23 o0
AW 21 24 .28 20
AW 3 24...28 5
BW 48, RW 48 C 3.6...42 11
Al 42 36...42 16
AW 48 M 40.,..5.0 10
AW 80 58..7.0 15
7.0...B5 10
AW 81 5B...70 20
. BS 15
BwBsC 59...6425 11
RW 85 6425...7,125 22
RW 70 o B B 4

Wy Ky Page

B “dB

a0 as 36

40 3

a9 ¥ 40

39 3 52

39 3.4 48

39 | 57

a0 55 6b

39 5.5

41 35 ER

36 45

a4 4 i)

39 3 75
| a7 1




Summary of Types summary of Types
Power supply units for TWTs TWTs for satellite earth stations
Type __fur oparation of tube T Hzal Fage Type f ) W, ke Cooling Page
v dissipation GHz W dB idB
al =
YH 1047-A1 5.B5D.. 6.425 &0 46 15 torced-air 2045
RAWN 120 RWA9 D, RWaQ D, AW 1125 D RW 1125 G 24...60 | fromt | 132 g = S :
b 1 1047-A2 ...B.42 oD 4G 2 forced-air 205
RWN 121 | BW 89D, RW 30D, RW 11250 AW 125G | 2480 | rear 132 oY 104 DA A :
58925...6425 1200 33 Fi areed-alr 18
RWN 220 | RW 189, AW 1136 24.. 80 | front 140 il 10 z N 0 e “
RWH 221 BW 185 AW 1136 24 .60 | rear 140 ¥H 1041°) 54925 8425 3000 33 4 water 183
I i
RWN 320 | RwW 248, RW 280, AW 2090, BW 1127, AW 2135 | 24...60 | fromt 148 YH 10427) 5925...6.425 3po0 33 4 forced-airfwatar 189
BWHN 321 By 248 AW 2B9. RW 290, BW 1127, AW 2135 | 24, .60 | rear 148 YH 1045 5 G5 R4S BO00 34 ag water 200
YH 1422 14.0...14.5 300 a0 3 {orced-air 220
YH 1421 14.0...14.5 60D 53 3 forced-air 215
YH 1420 14.0...14.5 2300 48 3 waler 210
YH 3025 275...205 350 a0 5 forced-air 230
YH 3020 28.7...30.0 1300 43 5 forced-airfwalar 255

Siate-of-the-art O-band TWTs are available for mebile salellile lransmission systems (data upon
request).

A pulsed TWT featuring high output power i offered for military radar systems in the S-band (data
upon request).

TWTs for TV and troposcatter iransmitters (for replacement only)

Type f | P Vi . Cooling Page
MHz [ W dB
| ERN L
YH 1020 470...B60 | 5077 25 forced-air 176
YH 1010 [ 470...B80 | 2007 34 foraed-atr 162
YH 1014 755...885 B00 25 forced-air 169

*) For reptacement only
") Video sync. outpul power

i0 11




Summary of Types

Backward wave oscillators

Type f I 3 Page
GHz mvy Y

RWO 35 5 23...35 500150 500... 26500 235

RWO 50 5 33...50 a0/100 | 500...2600 241

AW 75 5 50...75 10040 500...2600 245

AWO 1108 75...110 5720 500. .. 2600 251

AWO 170 110...170 110 500...2800 | 255

Symbols




Symbols

Symbols for electrodes

Plate

Collector

Heater/filament terminal

Haatar/filament terminal, cathode terminal
Filament centar

Grid (focusing, acoelerating, modulating elecirods)
Control grid

Screen grid

Delay line (heliz)

lon getter pump

Internal connection

Cathode

Hesonator

Retarding electrode

Reflector

Capacitances

(=¥
it
Caon
Cqrgz
Cn
Ciy
Cpga
Gz
=
ooyl
Oy
G2

Currents

In

Ty Leer
I
L

e puz
fase
Lt
Iz

J

iF

g

15 Lewr
Tim
i)
fzams
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Capacitance grid to plate

Capacitance grid 1 1o plate

Capacitance grid 2 to plate

Capacitance grid 1 togrid 2

Capacitance cathade to plate

Capacitance cathode to grid

Capacitance cathode to grid 1

Capacitance cathode to grid 2

Capacitance betwsen the slecirodes x and ¥
Capacitance of the electrades x and vy with respect to the slecirode 2
Input capacitance

Dutput capacitance

OC plate currant

Zerasignal de plate current
Feak plate current

Pulse de plate current

AMS valuea of ac plate current
DC plate current. black level
DC plate current. sync. level
DC collector current
Emission current
Heater/filameant currant

DC grid current

Zero signal de grid current
Peak grid current

Pulse de grid currant

BMS value of ac grid current

—h—

Symbols

Currents (cont'd.)

Igim
T aus
Igiem
Iaisr
isz
lezzw
e
5y
Tim
I

Ik

L

Peak grid 1 current

RMS value of ac arid 1 current
DG grid 1 current, black level
DC grid 1 current, sync. level
DC grid 2 current

DC grid 2 current, black level
DC grid 2 current, syno. level
Delay line current (helix)
Peak delay line current (helix)
DC ion getter pump current
DC cathode current

Peak cathode current

Fiulse dc cathode current
Direct current, average value
Solenoid curment

Flate dissipation

Flate dissipation. black level
Plate dissipation, sync. level
Plate input power

Plate input power, black level
Plate input power, sync. lsvel
Grid 2 input power

Collector dissipation
Heater/filament power

Grid dissipation

Grid 1 dissipation

Grid 1 dissipation, black level
Grid 1 dissipation, sync. level
Grid 2 dissipation

Grid dissipation &t moduiztion
Delay line dissipation [helix)
Modulation power
Saturation power
Single-carrier level

Carrier power

Drive power

Pulse drive power

Drive power, black level

Drive power, sync. level

Drive power, sound

Dutput power

Fulse output power

Cutput power, black level
Cutput power, sync. level (video sync. outpul power)
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Symbols symbols
Resistances ‘Valtages (cont'd.)
R, Plate load resistance e Peak vollage between cathodes in push-pull circuitry
Aan Effective load resistance (plate to plates) Tisag OC solengid voltage
fa Piate ac resistance L Transformer voltage
. Anlenna resistance
R prot Resistance for plate protection Miscellaneous
Rs GHd (aniabeg ; Sas 2-tone intermodulation ratin
Aa s qu res|5Fance (abiemut conductng) Bno 3-tone intermodulation ratio
Az Grid 1 rEsmtfdncu a Sandwidth
B Cathode resistance 5 Duty cycle
dy drd order intermodulation product

Voltagas v 9 3rd order intermodulation product, 2 carriars
U DC plate voltage o Sthorder intermodulation product
Has DC plate to grid voltage f Frequency
Uap Peak plate voliage fa Vision carrier frequancy
Lo Cold de plate voltage (tube not conducting) = Max. operating frequency
Unsn Flate do pulse voliaos 1 Fuise repetition frequancy
[ e Cold de plate pulse voltage g Sideband frequency
H Peak ac plats voltage faqr Interierence frequency
U DC plate supply voltage S Sound carrier frequency
Uac DC collector supply voltage h Height above maan sea leval
Usa DG grid supply voltage 1P 3rd order intercept point
L DC collector voltage K Feedback factor
U q Cold de collector voltags k Total distortion
(I Heater/filament voltzge L= AMIPM conversion
L Preheating voltage m Modulation factor
Ly Heatar/filament to cathode voltage NE Noise figure
Ly DC grid voltags (focusing, accelerating, Py Lozd reflection

or modulating de plate voltage) Siatic system pressure, absolute
Uign Peak gc control grid voltags Coolant flow rate

betwsen grids in push-pull circuitry Transconductance
Usw Peak grid voltage Voltage standing wave ratio (VEWR)
U Peak ac control gnd voltage Power standing wave ratio (load VSWH)
Uspn DC grid pulse voltage Plate temperature

Lic ma AMS value of do grid voltage
Ut DC grid 1 voltage

Ugicwer  Grid 1 cutotf voltage Case temperature
Ut DG grid 1 bias, fixed Preheating time

Do

Q
=
5
8
I
fome Ambient temperature
i
o
A

Uy sw DG grid 1 voltage, black lsve! i‘:: Pilss dureation
ey
hom
b
iz
vﬁ
3
Ap

Collector temperature

Uarar DC grid 1 voltage. sync. level Cazthode temperature
Usiwe DC grid 1 voltage, white level Storage temperature
UGE pC grtd 2 'U'Ultﬂge Burface temperature
Unsai DC grid 2/grid 3 voltage Iniet temperaturs

Uy DC delay line voltage [helix) Cutlet temperature
thya DC cold delay line voltage {helix) Power gzin

Lhp D ion getter pump voltzge Cold lgss

Lhen OC cathode to grid voltage Pressure drop

B 17




Symbols

Miscellaneous {cont'd.)

i
Nz
izl
i
Mgz

18

Efficiency
Dscillator efficiency
Total efficiency
Amplification factor
u-factor of grid 2

Explanation of Technical Data
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Explanation of Technical Data

The data sheets on traveling wave tubes (TWTs) contain the most important technical dalz
More detailed specifications can be supplied upon request

Characteristics
Characteristics are to be understood as features describing the type of 3 tube.

Adl characteristic data rofers to brand-new tubes

Qperating characteristics

The operating characteristics are intended as recommendations for tube operstion in typical
applications with sensible utilization of the maximum ratings. Unavoidable device deviations.
howaver, result in deviations in the operating characteristics, which have o be considersd
whan designing & circuit. The device deviations are given in the techinical specifications.

Maximum ratings

All maximum ratings stated are absolute values. They mustnot bs gzeeaded under any circum-
starnces, Theretore, the circuit must be desioned such that during the lifs of the considersd
tube and eguipment, no maximum rating is excesded under the worst operating conditions
{regarding deviations insupply voltages. in adjustmentand spread valuesof othercomponents.
in lead, in signal. in environmeantal conditions, or in tube dats), The maximum ratings do not
depend on each other; it is, therefore. also impermissible (o exceed ona maximum rating just
because other maximum ratings are not completely utilized. Exceeding only one single maxi-
mum rating may damage the tube and any guaranty claim will expire.

Intermodulation product and 3rd order intercept point

A characteristic used for assessing the linearity of amplifiers is the 3rd order intercept
point (1P

With dual-carrier measurement IF: can be plotted as intersection point of sxterpolated single-

cartier level [Py s ) and exterpolated level of a 3rd order intermodulation product {(Pue) &
zhown in the disgram on the opposite paga.
In the linear range the intermodulation product dy; can be calculated for any modulation

[(Psen ) frcim the Srd order intercept point [P; a8 follows:

fap [dE] =2 (/P [dBITI] — Pismy [dBr'n]:l

Explanation of Technical Data

——
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" Pz (single carrier)
! itor fsh

3rd erder inlermodulztion produst Py
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Safety precautions

In case of incarrect handling or operational failures operation of microwsve tubes :a_nu
equipment may involve the hazards described in the following. Any personnel dealing
with such equipment should, thersfore. be informed about possible dangers and behave
accordingly.

High voltage

AsTWTs are generally aperated at high voltage. the points below are to be considersd:

a} therelevant safety Instructions for work at high-veltage eguipment ars o ba obssrved
b} foousing system and powsr supply are ta be grounded properiy

¢] thetube may anly besxchangad with the voltage disconnected. It is advisableto provide for
an automalic voltage disconnection including forced grounding of any life part.

RF radiafian

RE radiation, harmful to humans, should be as little as possibls. Antennas or 0pen waved uides
are not to be approached during tube operation. Mever look into an opsn waveguud_ﬂ - FYE
damage may result! All RF lines must ba closed and sealed to AF. The seal'should be checked
alter initial operation as well as atter maintenance work

The relevant national regulations are to be observed

X-raciation

According to the X-ray regulations, high-vaccum tubes gperated gt voltages higher than 5 kY
ara 1o be regarded as interference radiators,

The occurring X-ray dose rate depends on tuba design and maximum operaling voltzge
{consider peak AF vollage!). Msasurable dose ratas, howevar, generally sppear at operaling
voltages higher than 20 KV,

The equipment manufacturer should, therefore, provide a proper shielding particularly for
tubes with an accaleration voltage greater than 20 kY. During operation it is recommended to
check the dose rate periodically.

Test data for the individual tubes is available upon reguest.

In any case the current national regulations on tha protsction against X-rays ars authoritative
for the operation of our tubes

22
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General Instructions and Operation

Beryllia ceramic

Some TWTs from Siemens contain beryllia parts. e.g. for the mechanical support of the helix.
A=z beryllia powderis highly poisonous and may cause grigsvous injuries to health when breathed
in, broken tubss should be handled with utmost caution. Unsarviceable tubes may not be
disposed of logether with ordinary garbage. Stemens will care forthe disposal of unserviceable
tubes if they are forwarded carriegs paid and 1ogether with a written order for disposal.

Dielectric gases

Some tubes contain diglectric gases (e.g. Freon, Frigen, SF6) o assure a 5eal to microwaves or
AF. In case of 5 gas container damage and wnder certain conditions, poisonous compounds
may be developed. The gases are neither to be breathed in nor should liguids be touched; the
environmznt is to be ventilated adegquately!

Implosion

Impermigsibly high mechanical siress may ¢cause implosion, for efectron tu hes are svacuated.
Particularly tubes with large vacuum lanks consgtitute a hazard to operating personnel, as
fregmenits might whirl around.

High tempsratures

Tubes and their cooling equipment may develop very high surface lemperatures which are still
present after the tube has been turned off for quite a while. Touching those hot spots or the
coolant in case of a bresk in the cooling system, may result in burns; appropriate precautions
gre required.

General operating instructions

Traveling wave tubss, interchangeable within the magnet sysiem, may only be operated in the
suiteble magnet system. This system is 1o be grounded properly,

In principls, the heater is 1o be connected to the cathode, unless there isn’t already a connec-
tion in the tube. Compared to ground. cathode and heater are on a potential corresponding to
the delay line and/or collector voltage, and the heater transformer, tharefore, is to be designed
for that potential difference.

The alectrical operation of the tube is starled in the sequence described in section "Starting
operstion”. Voliages for grid 2 must always be applied after {or simultansously with} the
collector voliage.

With certzin opsrational sattings. the delay line current/delay lins voltage curve of a TWT may
show s decreasing delay ling currant at rising delay line voltage. This causes a negative rasist-
ance betwesn delay line and cathode. To obtain a stable operation, It is, therefore, to be con-
sidered for the SMPS dimensioning thatthe dynamic internal resistance in the delay linevoltags
source is not allowed to exceed the value (for TWTs in radio link applications 20 kE2} specified
in the "Recommendations for SMPS dimensioning”.

23




General Instructions and Operation

Modulation noise may oggur when starting the TWT operation after 2 long siorags timea, This
noise, however, will decrease during the first oparating hours and it will have dissppeared after
further operation.

When stopping the TWT operation, allvoltages may be discon nected simultaneously. They may
alternativaly be disconnectsd in the sequence described in section "Starting operation”, but
then the grid 2 and delay line voltages are to be turned off prior ta the cotlector voliage

Protective circuit

In arderto svoid damaging the tube during operation. a protsclive circuit, for example, isto be
provided to turn off the tube as soon as the indicated trip level of the delay lins current i
axceeded. Also an electronic dalay lins current limitation can be applied, for which necessary
and miore detailed information is available upon raguest If an indspendent power SOUMCE i=
used for grid 2; an interlock is 1o be provided to sssura immedizte dizconnection of the grid
2 yoltage if the delay line voltage fails or is tumad off.

If the collector voltage fails, the delay fine and the grid 2 voltage musi be disconnecied either
by the protective circuit located in the delay line supply or by a voltags interlock (the power
supplies available for the opsration of our TWTs do alresdy Include thess safaty circuits).

For separate cooling, & simultansous disconnaction afall tube supply veltagesisto be provided
in case of a cooling failura.

Meunting instructions

The tube may only be opsrated in the psrmissible mounting position. Magnet systems inlo
which the tubas can be pushed at one of the front sidss, should be miounted vertically with this
front side up in arder o guarantes easy and safe tube replacement. With operation in mobile
eguipment, the manufacturershould be consulted as regards the optimum mounting position

Here, particularly the cooling instructions should be considerad.

The magnet systems are magnet-shialded end insensitive (o stray finlds. In order to avoid any
deterioration of beam focusing, the magnest system shouid be mounted taking the iollowing
protection spacings into account:

AW 2, AW 21, RW 42, RW 70, RW 80, RW 81

Spacing to iron pars = 50 mm
Spacing to stray fislds =70 mm
24

General Instructions and Operation

"RW 4B, AW 48 C, RW 48 M, RW 85

Spacing fo large ferromagnetic parts = Hmm
{racks. doors &ic.)

stray fields at the magnel system surface = & Alcm

AW 88 C, RW 83, RW &3 D, AW 20, RW 90 D, RW 183, RW 248, RW 289, R\W 290, RW 1125,
RW 1125 D, RW 1125 G, RW 1127, RW 1136, RW 2135

Spacing 1o ferromagnetic parls = 10 mm
Spacing between two tubes =30 mm
Externzl fields at the tubs surface
dc fisld =20 Afcm
ac field, rms =DBAfcm

The spacings for tubes not listed herg, can be read in the specific standards.
The magnet system should be mounted such that no stress will occur.

Moreover, shocks should be avoided. The magnet system and especially the cooler musin't be
modified. Flexible junclions should be used for connecting waveguides or coexial cables to
the tube in order 1o avoid mechanical stress to the RF terminals.

Hester voltage

The heater voltage has essential influence on the tube life, It is, therefore, to be adjusted to the
rated value as exactly 25 possible. This rated value is principally referrad to the heater con-
nection st the tubs; the voltzge drop in the supply lines is to be considered. The maximum
permissible variations of the healer voltage indicated in the data sheets, musin't be excesded
with respect to the guaranty conditions.

Ususlly the rated heater voltage may immediately be applied, the inrush current, howevar,
must be limited io the maximum permissible value. The permissible kind of current is
ind.ical.eci for each type. As far as operation with both do and ac is allowed for MK cathodes,
ac is to be preferred. i de heating is necessary. the plus pole of the heater voltage is to ba
connected {o the cathode.

ube Tubs

Cahiz Cable

++ Powst supply 11 Power suppy

25




General Instructions and Operation

Preheating time

If specified in the datasheets, the tubaisto be preheated with rated heatervoltage for the perog
indicated in the data shest, before the operating voltages are allowed 1o be ap piizd. Fremature
applying of the electrods veltage may cause an overlnad in the TWT helix, thus damaging or
even destroying the tube. After a line failurs, turning-aon again without preheating is only
permitted for a certain maximum interruption time which is specially indicated.

Cooling

The heat deveioped in the collectorand in the delay line of high-power TWTs must be dissipatea
such that at the reference point the maximum permissible tempsralure will not be exceeded
The required kind of coaling — conduction, convection, forced-air, water — is indicated in the
data sheets. A protective circuil must be provided to turm off the tube in case of a low or failing
cooling,

Conduction cooling

Tha heat developed in the collector is dissipated to air by screwing on & radiator, The conduc-
tion coaler mustn't be machanically averstrainad neither during assembly nor during opers-
tion. Especially the additional forces caused by thermal expansion have to be laken into con-
sideration as regards dimensioning.

Convection coaling by normal &ir circulation

The cooler for convaction cooling utilizing normal air circulation is provided with a number of
cooling fins dissipating the heat to air. The cogler has to be placed suchthata good air circula-
tion is guaranteed. If necessary, the alr circulation can be improved by using a chimnay. It isio
he considered that the cooler is contaminated in course of time by the circulating air and that
therefore, the efficiency of the cooler will be influsnced. For cooler design and arrengement
& raasonable margin batwesn the collector temperature when starting operstion and the
miaximum permissible collector temparature has to be taken into account.

Forced-air conling

The cooling alr diagrams in the data sheets show the minimum air flow rate for & cerlain
collector dissipation and the corresponding pressure drop in the radiator.

Unless atherwise specified, the curves are referrsd to 1 bar (750 mm Hg)-

To avoid cooler contamination and a thersby caused affect on the cooling elficizncy it is
advizable to filter the cooling air and to clesn or exchange that filter at aporopriate intarvais

26
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General Instructions and Operation
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Water cooling

Thewater inletand outlat pipes must be insulaiad if the glectrode to be cooledis not grounded,
The water flow direction is indicated by arrows at the fittings. Tube damage due to reduced
cooling efficiency by mineral deposits is avoided by using distilied and deionized water; thisis
shsolutely required if thers is 2 potential difference between the electrode to be cooled and
ground. The use of decalcified waler Iz sufficient, if the electrode to be cooled |s on ground
potential- It should be assured that the ion exchange filling is slways renewed or reactivated
n ime-

Environmenial conditions

Treveling wave tubss—with the exception of satellite earth station tubes—can be used up to an
sititutie of 3000 m shove mean sea level and at a relative humidity of B0 %, unless otherwisa

spacified.

Transporiation and storage

The tubes and the magnet systems should principally be transported or stored in their original
packings only, which protect them comprehensively against external influences, for example
push, shock, dust etc. In case of guaranty elaim, the original packing is also io be used when
returning the tubes or magnet systems to the manufacturer,

Waveguides and coaxiai components

By using commercial junctions, the transition to other waveguide cross sections, flange types,
orcoaxial connectors is possible.

itis r_&cﬂmmended to use isolators &t &8s close a spacing to input and output of the TWTs as
pqsrrrbke, which protect the tube against imparmissibly high reflections and which atso avoid
additional noise in the voice channals of radio link systems.

Hmantm, which ocour at the outpul of a TWT due to nonlinearity of the characteristic curves,
& be supprassed by filters, for example a low-pass filter,

Accessory

To assure proper tube operation, it is recommended to use anly the accessary specified for the

Powar supply units are avallabls for state-of-the-ar radio link TWTs. In-house development of
DDWE:r ‘,-:l.r.pplies iz to be based on tha operating vollage ranges specified in the data sheets,
Lonstituting the necessary minimum ranges.
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General Instructions and Operation

Starting operation

For the tubes which are not listed in the following instructions, special regulaficns must be
taken into account.

Starting operation of traveling wave tubes RW 2, RW 21, RW 42, RW 80, RW 81

For safety reasons the magnet system must be grounded proparly. Tube opsration should be
started in the fallowing sequence.

Imitial operation and tube replacement:

1. Connect the supply leads
Using & shielded high voltage cable, the collector voltzgs is connected to the tag under ihe

removable cable duct. The helix voltage lead is connected to the grounding tag st the RF
output of the magnet system. All other electrode voltages are applied to thes tubs by the
removable connector.

The leads are color-coded as follows:

Heater F:  brown

Hzatar F:  brown-yellow®)
Cathode  K:  yellow”)

Grid 1 G1: green, rad™)
Grid 2 G2: blue

"V Connect heatar 1o cathoodn.
="y Connest grean and red leads F

2, Insert the tube into the magnet (consider the right position of the siot at the tube bags and
the pin &t the magnet system), Push the connector over the tube base and scraw on the
coupling ring up to the stop (aveid tilting the connactar).

3. Apply heater voltage (L%) and preheat the tube.
4. Apply collector voltage (LE).

5. Turn on helix (U4} and grid 2 (U] voltege simultanecusly (the time difference betwssn
applying both voltages to the electrade should not exceed 0.2 5). Makes sure that full voltages
are applied immeadiately and not turmned up slowly.

6. Set required cathode current () by adjusting grid 2 voltage (D).
7. Minimize helix current by adjusting radial and axial field correction rings.

8. Apply RF input signal and readjust helix voltage (L) to optimum gain or desired ouiput
POWET.

8, Aepeat field correction according o step 7

Turning oif:

The voltages may be turned off simullanzousty or in reverse grder 1o the ons indicatea in
"Initial operation”,

A

General Instructions and Operation

—

Repeated turming on!

apply all operating voltagss and RF signal simultaneously or apply them with their full values
in the sequence indicated in "Initial oparation”.

After operation interruptions up 1o 108, the tube can be turned cn without repeated prehaating,

starting operation of traveling wave tube RW 70

For =afety reasons the magnet system must be grounded properly, Tubs operation should ba
etarted in the following sequence.

[nitisl operation end tube replacement:

| Connect the supply leads
The helix voltage lead is connected to ground (grounding tag, see outline drawing) of the
magnst system. All other electrode voltages are applied to the tube by the supply cable.

The leads are color-coded as follows:

Heater F:  brown
Heater, cathode F. K: yellow
Grid 1 G1: green
Grid 2 G2: blue
Collsctor C:  red

The safety trip circuit for the powsr supply is 81 the line side and controlled by a changeover
contact That contact can be applied aiter opening the magnet system’'s cover and unscraw-
ing the £ screws (). Itis activaled by a knurled head screw being tightened or unscrewedat
the cover. In addition, 2 door contact has been provided and closely connected which will
apply the grid 1 supply ling 1o the magnet system’'s ground in case of open cover. The
functioning of this contact can be observed through the apertures (b) (see cutline drawing).

2 Screw bayonet ring at the opening of the system to the right till itstops. Put the tube into the
magnel system and consider that the red dot at the tube's face end has to level with thesingle
point marked on the bayonet ring. Insert fubs into system till itis arrested (tube can no longer
be turned}, turn bayonet ring to the lzf 1l the two dots on the bayonet ring level with the dol
on the tube. Connect plug,

£ad

. Apply heater voltage (L) and preheat tube for at least 2 minutes.

Y

. Apply the common voltage supply for collector (L), hefix (U,), and grid 2 (L) Please
ohserve that the vollages are fo be applied either immediately with their full values —or,
when turning them up slowly, that the ratio between the voltages is equal to the voltage
relation during operation. The negative grid 1 voltage is genarated via a cathode resistance
Fi= 1.1 k2 (do not fall below the specified value).

5. Minimize haelix current () by adjusting grid 2 voltage (Uza).




General Instructions and Operation

. Releasa locking lever (see outline drawing) and minimize helfix current ({4 by means of the
magnetic fiald corraction. Then tighten locking screw.

7. 'Apply AF input signal and readjust helix valtage (Uy) to optimum gain or desired output
powsr,

8. Repaat field correction according to step 6.

Turning-off:

The operating voltagss are to be tumed off simultaneousiy.

Aepeated lurning on

After preheating the tube, apply the common voitage supply for collector, helix, end gnd 2,
az well as the BF signal.

Starting operation of traveling wave tubes RW 48, RW 48C, RW 4B M, RW 85

For safety reasons the Integrated tube must be grounded properiy. Tube operation should be
started in the following sequancea:

Initial oparation:

1. Flug in the high voltsge connector,

2. Apply the operating voltages simultanecusly or in the following sequence:

Heaater voltage
Collector voltaga®)
Grid 1 voitage
Healix voltage®)
Grid 2 voltsge"")

*I Full voltagn waluns are apglied {max rise time 50 ms)
“*) Uss hosto be appliod with its smallest value (potentiometor enfireéy (o the =t 1§ gnd 2 volizge s suppiied by 2 soparai=
power supply, the helix voltagn must have reached its operaticnal value before grid 2 voltage will be 2pplied.

The RF signal can be applied simultaneously with the operating voltages. The tube iz ready
for operation after 60 seconds.

3, Adjust cathode current for the required AF output powsr by means of grid 2 voltage.

Turning off:

The voltages can be turned off simultaneousky or in revarse order 1o the one indicated in
"Initial cperation”.

Ii the tube is tumed off by a high voltage switch located in the grid 2 supply. the following must
be taken into account:

® Theelectrode G2 is to be applied to cathode after turning off grid 2 voitags.

.

Ggeneral Instructions and Operation

'@ Toobtain a long service fife, the tube should not be operated longer than 1000 hours with
i = 0 (hester in operation) during the test and sarvicing work,

Standby operation iz only permitted with a cathode current flowing.

‘Repeated tuming on:

Apply 2ll operating voltages and RF signal simultaneocusly or apply them with their full values
in the seguencs indicated in "Initigl operation™.

‘At operation interruptions, the RF signal need not be turned off

The tube is ready for operation after a period of 60 seconds.

‘Starting operation of traveling wave tubes AW BB C, RW 89, RW B3 D, RW 50, RW 20 D, RWY 183,
AW 248, RW 283, RW 250, RW 1125, AW 1125 D, RW 1125 G, RW 1127, AW 1136 and RW 2135
gsing the appropriate Siemens power supply

For safety r=asons tube and powsr supply must be grounded properly.

‘Maote: Turn off power supply betore exchanging the tube. .
For safety reasons it is not possible to turm on the power supply without thetube {intar-
lock circuit]
“Initial operation:
1. Sot opersting vollages for desirsd lubs operation by means of code switch in the power
supply
‘2. Plug in high voltage connector and establish RF connegtions.
For tubes AW 88 C. AW 85 and RW 20 the interlock circuit at the tube's connecling cable is
to be connecied a5 well
In order to 3ssure proper BF contacting the AF connectors have to be lightened with the
following torgue:

N connectors: min 2 Nm
max 4 MHm

SMA connectors: min 0,12 Nm
nom 0.8 to 1.2 Nm
max 1.7 Nm

. 3. Turn potentiometer for grid 2 voltage (cathode current) left 1o stop.
4, Apply supply voltags 1o power supply.

5. Press reset button.

B, Close standby /transmit switch.
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General Instructions and Operation

7. After approx. 5 min oparating time set desired tube oparation.

a} For analog operation set the AF gutput power at specified AF input power by means of
the potenttometer for the grid 2 valtage (cathode current). The maximum permissible
cathode and helhix current of the tube should not be exceaded.

With tubes BW B8 C. RW 89, RW 59 D, RW S0, AW 20 D, RW 1125, BW 1125 Dand AW 1123 G
it is possible to 2t the operating point near the =aturation power at two different curreni
ratings (see figure 1); therefore it should be regarded that always the lowser current is
used for setting. An operating point set incorrectly and thereby causing & considerably
higher hetix current, impairs sfficiency and service lite of the tubs

Figure 1
Favarabie
opersting rangs

—=_ ]

b}y For digital and AM/TV operation sst the cathode current specified on the tube iabel by
means of the potentiometar for the grid 2 voltage. Subssquently, sst the desired AF
output power by the RF input signal.

Turning off:

The amplifier is turned off by interrupting the supply voltage.
Repeated turning on;

1. Apply supply voltage.

2. Prass reset button.

3. Close standby/tranamit switch.

4. After the preheating period of approx. 60 s the amplifier is ready for operation.

A2

general Instructions and Operation

standby opsration (during servicing and maintenance periods):

With open standby/transmit swilch all voltages — with exception of the grid 2 voltage — remain
gpplied 1o the tube. After closing the swilch the tube isimmediately ready for operation.

To ensure long service life the tube should not be operated longer than 1000 h with open
stendby /iransmit switch during servicing and mainteénance.

Standby operation of 3 tube is only permissible with closed standby/transmit switch.
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Power Traveling Wave Tube RW 2

For replacement only
Conducticn-caoled power TWT lor broadband radio link systems with an output powerof 200W
in the frequency band 1.7 to 2.3 GHz.

The tube |s provided with PPM focusing and with & plug-in match in its associsted magns:
sysiem.

AW 2 is designed to oparate with depressad collector voltage:
The AF power is couplad in and out by way of cosxisl conneciors.

Traveling wave tube RW 2 Ordering code Q41-X3251

Tube base

Weight of tube

Weight of magnet system
Dimensions of magnet 2ystem

=pecial 8 pin lype
approx. 150 g nel, approx. 920 g gross
approx. 12 kg net, approx. 17 kg gross
approx. 100 mm = 130 mm = 384 mm
{without tube connector)
Dimensions of tube packing 170 mm % 180 mm = 350 mm
Dimansions of magnet system packing 2380 mm = 360 mm x 630 mm
RF connactors 50-0x, M connector 3/7

cogx. connsctor 7/16
Mounting position any

36
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power Traveling Wave Tube RwW 2
-

Heating

Heater voltage Ly 6.3 W
Heater currant i = LB A
Preheating fime th =45 57

“indirectly heated by ac

metsl capillary dispenser cathods

characteristics {f = 2.0 GHz, [i, = 85 mA) min nom max

Saturation powsr Paar 27 35 W
Small-signal gain 8 40 44 dBE
Powear gain (P = 20'W) V. a6 40 dBa)
VSWH s 25 ay
Cold attenuation n a0 dB
Dperating charactaristics

Frequency H 2 2 GHz
Dutput power P 20 10 W
Power gain v, =40 =37 dB
Collector voltage L 1600 1300 W)
Helix voltage Ly 1900 £200 1650 =200 W
Grid 2 voltage Uga 600 £150 E00 =150 Vo)
Gnd 1 voltage. negative —Liz 20 40 Yy
Helix current by =3 =T.5 ma
Grid 2 current len =01 =01 ma
Cathode current Iy a5 G5 ma s
Noizs figure MNF = 26 dB8
AM/PM conversion e =35 B

All voltages are referred to the cathode.

—_—

) Tha wodtage crop in e heater supply Feads must be taken inla 2osount. The vollegs masl be 581 such that it is exactly 5.3V
21 the tube connoctor. The total voltags drop in the cabie is 0.9 Vim IF the maximum varation o1 1na haatar yoltEge
Bxomects The atwolube finits ol = 3 %. (ha opeteling perormance of tha fube will beimzalrad and itf Ila sharanpd,

1ot initial operatisn the tube must be prehested =120 saconds
Th-bgam £an be changed Dy altening the cathoge current iminmmum imit $5 ma) 1 mA cattpan curreal varklion aauses
8 Qain change of 015 08

3 Hot maten af tirbe’s input ang owtpdd throadghout the frequeency band 1.7 1o 23 GHz.

qEﬂ‘llhg walyps

| The

tolerances quolind should b considored when designifg the powers supply.
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Power Trﬂ‘feﬁng Wave Tube RW 2 Pawer Tral.rel[ng Wave Tube
Maximum ratings (absolute valuas) Magnet system MRW 2
Cold collector voltags U max v
Collactor voltage U max v
Collector dizsipation P: max W
Cold helix valtage ey max v
Helix voltage L max v
Helix voltage Uiy min v
Helix current I8 max mA
Gridl Z voltags Ues max ¥
Grid 2 dissipation Prs max W
Grid 1 voltage, negative — L, Mmax
Girid 1 voltage, positive & Lig. max W
Cathode current . max A
Load VEWH g = :
Conduciion cooler temperatura i max oCA | !
Ambisnt tempearaturs g rrin A B L
Ambient tempearaturs A rax ol g Collacird cabis 4 =
Storage lemperalure b min 4 C Eed thinugh |
Storage temperatura fay max 70 e =
2
= I—
= = - .'_|
Traveling wave tube AW 2 ‘% | P
=]
__ il oo |
[ 8 mpy. —— =
- 23 — ==l m 5 |
e T4F max =
= i =gy |
1 T q i ] ——— ‘[ == |
iy = . ==\ |
Zal [} . e — ] T
[ I i — {E T |
| — L_‘“' .
e @l dmer o, e o - o =
7.5 Heli, graurd LANeE s -__'_r__‘—_J e
imens i mie _'___ EEF]. !

T TRk |l ler hieflx overcurrent protacton corcat
lite surfece tomporaturs of tha conduchon ook

Inpit

=Bl

| & &
|
(0!
Bt g

The cooler can oe aranged in
ny of faur ways

4 A= far manndig tha magre|
gyitom oronide A8 C oD
M3, max. roach of

serew B mm

Dimensions in mm
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Power Traveling Wave Tube RW 3

For replacement only
Convection-cooled power TWT for broadband radio link systermns with an cutput power of 3W
in the frequency band 3.3 to 4.3 GHz.

The tube is provided with permanent magnet focusing and with 2 plug-in malch in its
associated magnet system, The RF poweris coupled inand out by way of wavequides.

Traveling wave tube RW 3

Ordering code Q£1-X3252

Tube baze
Waight of tube
Dimensions of tube packing

special 8 pin type
approx: 200 g net, approx. 860 g gross
170 mm = 180 mm = 470 mm

40

Power Traveling Wave Tube

RW 3

Heating

Heater voltage

Heaier currant
Preheating time
indirectly heaied by dc

Characteristics

Frequency range

Saturation power

Averages power gain (P: = 3W)
Smzll-signal gain

VEWR

Operating characteristics

Frequency
Duiput power
Power gain
Cotiector voltage
Halix voltags
Grid 3 vollage
Giid 2 voliage
Grid 1 voltage
Helix current
Grid 3 current
Grid 2 current
Cathode current
Moise figurs
AM/PW conversion

U,

6.3 (£5 %}
1,15 40,12
=120

J3tod 3

= 39
o= 40
1.15

min

355

36

FF matching screws b e center Freguency with =10 MHz bandwidth.
B AMUPW oonversinh o e phase shift of the RF output signal whan shanping the input power by 1 dB:

nbkiig

39
1450

= 1350
30

1.5

40
30

max

425

24

0.1
44
33

v

GHz

dB
dB

¥

GHz

dB

ma
ma
m#a
m#A
dB
‘B

vanation of the heales voltage Excesds the abaplute limiils & =5 % the operaling perlormance of tha
red =nd itd [He shomensd Gonnact - pola wilh cethods.
tube s mpul and cuipul throughout the frequency renpe of 3.3°10 4.3 GHz and |deal adlusimdnt g1 tha
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Power Traveling Wave Tube RW 3
Maximum ratings {absolute values)

Collector valtage L max 1550 v
Collector dissipation P Max 70 W
Helix voltage 11 max 1500 v
Helix current I max 3 mA’)
Grid 3 voltage Lo max 1500 L
Grid 3 dissipation Pas ma 5 w
Grid 2 voltage Uz max 900 v
Grid 2 dissipation P max 02 W
Grid 1 voltage, nagative —Usy max 500 v
Grid 1 veliage, positive + Ly MEX 0 v
Cathode current Iy e 50 mA
Collzctor temperaturs i max 180 T

Traveling wave tube BW 3

- = —

— Wy —

! = 196

= P max

3

& hf
e 0 ]

LRI

—[=

") Tha hedls csrrrant may reacn 3.5 mA maa. a1 twbe's end of fe.
2 The codlectar irmparstura may net axcesd 15070

42

& LA may

Dimensionsinmm

A\

power Traveling Wave Tube

RW 21

i

Forreplacement only

Conduction-cooled power TWT for broadband radio link systems; with a videa synchronous
s putput power of 16 W in the frequency band 2.4 10 2.8 GHz particularly suitable for TV networks.

The tube is provided with PFM focusing and with a plug-in match in its associated magnet

syslem.

RW 71 iz designed 1o operatis with depressed collector vollage. The BF power is couplad in

snd out by way of coaxial connsclors.

Traveling wave tube RW 21

Tube baze

Weight of tube

Weight of magnet system
Bimensions of maanet system

- Dimensions of tubs packing
Dimensions of magnet system packing
“RF connectors

Moy nfing position

Ordering code G41-X3256

special 8 pin type
approx. 150 g net. approx. 820 g gross
approx. 12 kg net, approx. 17 kg gross
approx, 100 mm = 130 mm x 384 mm
{without tube connector)
170 mm = 180 mm » 5530 mm
360 mm x 360 mm = 830 mm
50 22, N connector 3/7

coax, connector 7/16
any




Power Traveling Wave Tube RW 21 power Traveling Wave Tube BW 21
Heating Operating characleristics |
Heater voltage Uz .3 v TV transmitter with combined vision and sound transmission (school TV),
Heater currant I = 0.8 A negative modulation
ing ti : =45 :
!?re_heatlng tm.-la ! #3 \ision carrier frequency f 2.6 26 26 GHz
| indirectly heated by ac & michronous oulput pewer 5 10 ) % )
tal capillary dispanszer cathod Laror s
mesalcapilia SlaeaneRr cathpde a.tone intermodulation ratio Fiaa = 44 = 47 =a4 dB'}
| I = = ; Powar gain Ve =37 =38 =37 dB
| Characteristics (f = 26 GHz. I, =85 mA) min nom max e Siicator votiaga U 1600 1500 1800 W
T | Pulsed saturation powsr Posrime 27 32 W Helix voltage Ly == 1850  =1850 = 1850 V¥
| 1 Small-signal gain Ve a9 42 aB Grid 2 volizge Lix = BOO = B00 == BO0 iy
| ]| | Powsr gain [Py = 20W) V. 35 40 dB Grid 1 voltage, negative —1he: 20 a0 a0 W
| I VEWR 5 2.6 3] Helix current T o= = 1.5 =3 rﬂ,ﬁ.3}
| Cold attenuation i 80 dB Grid 2 current Tus =0 =01 =01 ma
Cathode currant T 85 a 50 M
i Synchronous pulse compression = 30 =20 =30 %
Operating characteristics 1
Frequsncy H 2.6 GHz
Iy Outpul power Py an Wi
Power gain Vs s= 4 dB
Collector voliage Uz 1600 V3
Helix voltage Ly = 1800 ¥
Gnd 2 voltage Uiz == GO0 ¥
) Grid 1 voliage, negative — U 20 Vo)
| [ Helix current T =3 m#
| Grid 2 current Toa = {1 ma
| Cathode current I 85 mAY
Noise figura NF =25 dB
AMIPM convarsion Ko =5 “rdE

| Lewvni diagram ot}

a5y powsr kel
n

| T —
R
| -@dh | Rdi
| kg8
i
| "} Mesirmd in accordence with speshication FTZ 176 P 20 theGerman A "II-LS
Federal Postal ASministration with disianae-Tres inpul signs! - 1
T} The hefix voltsge for masimun smalk-signal gain is 4 00 Y % =
7} For pleck feves Rt
T e " The lube i designed 1o opersle 5 reduced cathode curmnt in =
'y Thie' voltege drag in Ine heater supply |2ads must be taken inlo accounl. The eoliags musl be o sl thaf i (@ exaciy 53 Y Bpplicstions tsquiting fower putput power, 10 such cases 1he 40 ]
! gl the tube cannactor The total woitage drep in the cshle i3 0.0 Wim IT e maabmum vanztion of he heatar voitags Franutaciurer snoutd be consultad L I i
exceadsing ahsoluta imils of 23%,, the oparasing pariomance of 1ha tubs will be impaireg @nd its Ide snormensd ’}5&1:1.19 values I
#) Farinitial oporation iho tube must be prehasted = 120 = T AMPHM commrsion is the phase shift of the RBF output signal when = B T ¥ 1 4. 5 &b
# Hot match at tuba’s input ind sulgul throwghout the freguency band 2.4 19 2.6 GHE chihging the inpul power by 145 e, e =
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Power Traveling Wave Tube RW 21 power Traveling Wave Tube RW 21
— —
Maximum ratings {sbsolute valuos) pMagnet system MRAW 21
Cold collzctor voltage Ueyg max 1900 v
Collector voltage Ue max 1800 L)
Collector dissipation Pe max 150 W
Cold helix voltage Ui max 2600 v
Helixz voltage Ly max 2200 v
Helix valtage Uy min 1600 v
Helix currant Iy max 7 mAt)
(zrid 2 voltage Uz max 900 v
Grid 2 dissipation Pz i 0.2 w & maurting hales for the
Grid 1 voltage, nogative — g Mmiax 100 v gating “3-’-_-'*""' gk [2Ach
Grid 1 voltage, positive + g max 0 y Hf S0rm S e
Cathode current b max 100 mA
Load VSWR & max 2 — Thi cocler can be arerged m
Conduction soaler tlemperature t max 115 T3 T 4 e e R L R =R
Ambient temperalure - min -20 C i b s T ate A RA—
L = o = | |
Ambient temperature £ ma 55 < cabie 41 [ lisdse)
Siorage temperature fag min aQ C U p—— | — 5 BTl
Storage temperature big max 70 T = _E] g s 7
| s o
| E |
| ‘ z 9
5 & |
Traveling wave tube BW 21 5 { | A _* 4
I __= | ! 4 hoees far maurding the magast
[ ~ - dEImax — — = = — 35 —37 5 i | systinm o sige h, B ot D
= | =] - ME, max. raach ol
| -— o — LT tiz—=— i - st
| —={ [ M3 max I s £ Ll e & ® & R
. F 2 .
o= z Z
! i) = L. & |
|l - 1; T L 59 =
= S Pt ﬁ
| — 1 !
( \ B || = MFP e S |
2 144 max v S ! —
7.8 Hafx, ground Colecior . i i i
Dimansions in mm -
L ] =
| ' When L=img the bant connector,
| Beendding radfiug of laad the connection may ba
=20 e aTanpze-on any of sides
\ | 4B C.orD
| '} Trip lovwal tar hatic ovaroumant protection circust _ . .
| ) Maximum pluta surtroe tamparature of the conduction cogksr Dimensions in mm
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Power Traveling Wave Tube RW 42

For replacement only
Conduction-cooled power TWT for broadband radio link systems with an output powsrof 16 W
inthe frequency band 3.6 to 4.2 GHz.

The tube is provided with PPM focusing and with a plug-in match in its associated magno:
system.

AW 42 is designed to operate with depressed collector valtage. The AF power is coupled in
and out by way of waveguides.

Traveling wave tube AW 42

Ordering codoe Q41-X3261

Tube bass specisl B pin typa

Weight aof tube approx. 120 g net, approx. 750 g gross

Waight of magnst system approx. 8 kg net. approx. 14 kg gross

Dimensions of magnat system approx. 100 mm = 120 mm = 275 mm
(without tube connector)

Dimensions of tube packing 170 mm = 180 mm * 470 mm

Dimensions of magnat system packing 360 mm = 360 mm = 520 mm

Waveguide F 40, DIN 47302
Flange UGF 40, DIN 47303
Mounting positicn any
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power Traveling Wave Tube RW 42
 Heating
Heater voltage Ue 6.3 My
Hestar current I =08 A

Preheating time fy none
indirectly hested by ac or dc (+pole to cathode)
" metal capillary dispenser cathods

Characteristics (f = 4.0 GHz, fx = TOmA) min Mo max
Saturation power Pat an W
Small-signal gain v an 47 4B
Power gain (P: = 16 W) V. 35 39 48
VEWR & 21 )
Cold attenuation i 7o dB

Operating characteristics

Frequency i 4 4 GHz

\Output power P 186 10 ED
Power gain Wy = 34 = &0 dB

 Collector voltage e 1500 1350 Wy
Hslix voitaga Uy 2400 250 2350 £ 250 Ve
Grid 2 valtage Uz 500 +150 500 + 150 V)

1 5rid 1 voltage, negative e 20 20 4y
Helix current 5 =3 =15 b
Grid Z current fes =01 =01 ma
Cathode current i 70 70 M
Moize figurs NF =20 dB
AM/PM conversion L =34 =18 BT

Al voltages are referred 10 the cathode.

'|T1"E¥E|Lagr= grop in the heater supply lepds most be teken into account The voHege must ke el such thet il is exaclly 83V
=t e tube connnctor, The todal woltege drop nothe cablg s 0.0 Wome T the maximurm varialion ol e heater vallage
SxLeecs the absolute imits of 1 3%, the oparsting perormanca of the ube will be imaaiad and ita lile shodlened.

"_'1"&&1 match at tobe’s input and output throughout tha frequeency band 3. 68104.2 GHz
T For fube cperstion 81 bower outpul power beyvels than 16 W, the cathode curmnt can be reduces oy adjusting the grid
woltages. Howsver, lowet cathode cusren! will ceuse & reduction in gain and will delaricrate the linagr performances of Lha
fabe & chanpe in cathode cusrend Oy 1 mA in thie Endge 45 10 7D mA céukes a change in gain by apprax. 0,25 08
] Beating values
3 The toismnces quoted should be considered whan designing & pawis supply.
) AMIFM conversion i the phase ehitt of tha BF output slgnal when changing the input power by 1 dB.
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Power Traveling Wave Tube RW 42 power Traveling Wave Tube RW 42
" e
Maximum ratings (absolute values) piagnet system MRW 42
Cold caollectar voltage U-; max 3000 v
Collzctar voltage Uz miax 1600 v 7
Callector dizsipatian P max 110 W I L
Cold helix voltage Ung max 3200 v I
Helix voltage Uy max 2700 b
Helix volizge Ly min 2000 v
Helix currant Iy max B mAY) s o
Grid 2 vallage Usa max 700 v = Sk C
Grid 2 dissipation P max 0.2 W
Grid 1 voltage, negative —Ugs max 100 v
Grid 1 voltage, positive +Lig: max 0 v l i
Cathode current i max 75 mA 1
Load VSWR 5 max 2 B L i i
Conduction cooler temperaturs H max 115 g ot R i ol . g
Amhbient tempearature Lo min — 20 G e i I T af efew 4 5 e
Ambisnt temparature [ max 58 o {ecemding soider =b ) :
Sforage tamperatura [ min -40 C = 2= B —- =
Storage temperature Tt max 70 G ey E
| B} : £ -
I T 12500 98 'é' E:l‘!:—c:l:r-:ahisg - i - éfd f
i = = i m
l e - - - fesd hroigh '—,'____r'é”,-”‘}@.&_.@.@ ot o =
| | = — aipe
F 52 ﬁé} T E &
2 i —_F
<[ i HE' - Y
=™ ¥ '
. | s &
| fll | Traveling wave tube RW 42 I - Q
z
' 275 max - = Er_:. 2
= ~— 3 —=Fan B
140 ————==— {HE R = B
E< D !
| | E%é E -"'-& [ G
il 3 25|
: 1 : SRS
| ——— P ——F s s i85
T 1 —E=5
@ 12 o =
1 2
Caolector E
g B
- )
| Dimensions in mm L = o
g_ T4 _BE -
£3 M e DR R
| ES M2 1A .E‘EE?
. 3= Iy E -«
' | § E: o i 37 e £ —
| o == =l 17T Bending rmous of lud
| R e e i T B e
| | | Trige vl Tar Relix avarcurment prafestion clrouit
! | 7| Meximum gfaie surface lampsrature of 10a conguction cocian N . _
‘ | Dimensions in mm
i 50
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RW 48 |

Power Traveling Wave Tube Power Traveling Wave Tube RW 48
RWa4s C RW 48 C
For replacement only
Conduclien-caoled power TWT for breadband radjo link systems with an output powsrof 11W Heating
3 4.2.GHz.
in the frequency band 3.6 to W teryoiiage m B3 <02 v
The tube is provided with PPM focusing - Haater current L =075 A
AW 48 and RW 48 C are designed to operate with depressed collector voltage. The RF power Freheating time s ALne
i= coupled in and out by way of coaxial connectors. Indirsctly heated by ac — alzo rectanguiar voltage up to 20 kHz — or de (+ pole to cathode)
_ ) 1 metal capillary dispenser cathode
Types RW 48 and RW 48 C are only differsnt in their slectrode connactions.
.Characteristics (f = 36.._ 4.2 GHz) min nom max
Power gain (f: = 11W) Ve 38 dB
VSWR g 21 B}
" Cold attenuation it &0 dB
A | Operating characteristics
| :| | Frequency f 36...4.2 GHz
| “Dutput power £ 11 W
Input power P 14 my
" Collector voltage Lz 1200 W
i Helix voltags L 1800 .. 2100 VI
il = Grid 2 voliage Ul U..— (850 ... 80V} ek
| - Grid 1 voltage, negative — Ly
l | G a a L, 20 '-.-'
| Cathode current I 30...40 maTy
Halix current T 1= méA
Grid 2 current o = 401 mé,
Moise figura NF =22 dB
[ AM/PM conversion K =3 B Ay
1
i
|
|
' |
|
| [
I
|
| | Traveling wave tube R\W 48 Ordering code Q41-X3267
| Traveling wave tube RW 48 C Ordering code Q41-X3268
Weight approx. 3.2 kg net, appro=. 3.55 kg gross = .
| D'!mgng'!nns. of tube approx. 50 mm x B0 mm x 360 mm j::';‘i:i?:;;:l:;ﬁ;;ﬁ:?l:::';::;1“19?.I‘IUHEQE excesds he absalute limits of £0.2 V. the coerating perfarmanca of the lube
Dimansions of packing approx. 140 mm x 140 mm = 450 mm T} The fofsrances quoted should be cansidered when desning the Dower sURDTY
| RF connector Siemens coaxial cannector 1.4/4.4 (30 &} ) It i adjusied 3t powar input of 14 MW 101 3 power DutpLt ol 11W
=g o} AL P comvars-on is the phase snd of the BF oulput ssgnal when changing tha input power by 1282
Mounting position any ¥) Hot match af tube's input and owlpul throughoul the frequency band 2.6 1o 4.2 GHz
I a2 53




Power Traveling Wave Tube RW 48
RW4B C
Maximum ratings {absolute valuss)
Cold collector voltage Uey max 2000 v
Caollactor voltage U= mMax 1500 W
Collector dissipation Pr max &0 W
Cold halix voltage Uy max 2800 v
Halix voltage Uy max 2500 ')
Helix current Iy max 4 mA*)
Grid 2 voltage Ugz max 2500 v
Grid 2 curranl Iz max 0.4 miA
Grid 1 voltage, negativa -y mifl 10 v
Grid 1 voltage, negative —Ug max 100 L
Cathode currant Ik max 7 mA
Load reflaction Py max 2 W
Conduction cooler temparaturs 1 max 115 T
Ambient temparature . min —20 C
Ambient temparature - max ES ©
Storage tamparalure Lig T ~40 "C
Storage temparature Lot X ] c
Height above mean sea lavel max 4500 m

'} Trig daval lor halix cwarcurment prolection oot
2} Measured at tha temperahure raference poing (569 aufling drawing)
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Power Traveling Wave Tube

RW 48
RW 4B C

Qutiine drawing BW 28

= B0 oy
é |
‘.
|
P |
| ..
: : 8
i BF ouipet
+— 84 : Fe
| |
-
| v
E |
=

=F mput

A sonrectar (lemale] |savailable,
type number RWE 96335 (ordering
comg D8 1-X0525)

4 mountng hoies M4,
max r2ach ol soew
E'mm

\"emparau.-'s relerznce
T Copk CERter
vatest spot

--55!

caopstRE

122,711 -

Screw-an surlace
far cannectar

Dimensions in mm
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Power Traveling Wave Tube

RW 48

RW4B C

Qutling drawing BW 48 C

- B0

355 mox

Halt

Colegtar, L=~

- R+t -
| pizzar-
| m 4 mowrting hotes W4
ﬁ & & 2
= .
- = N
AF cutput T—I1 4 5
i Bl 1
3 H \
ﬂ' 4} I Terperaturs relrree
point; cooler carer
| Feoitest sp0t
W
|
i |
— =55
L. Siamens coanesior L
P 1di44/500 [ #
{
B
\ ~
¥ mput gﬁ_
] x,-r
| b letedm
] T\ Tt
| -
- ' i‘
£ = | ™,
= _? = " 7 murifing hokes M4
=5
St
Gnd 1 1
PP 5T 34 ~
——— Ty M 2
Wirnchesiar inmm

Haaser, calhads

Inerfock cirguit fer powsr suopy

Dimensions

Power Traveling Wave Tube RW 48 M

For replacement only
Conduction-cooled power TWT for broadband radio link systems with an output power of 10 W
in the frequency band £.4 to 5.0 GHz.

The tubs is provided with PPM focusing.
BW 48 M is designed to operate with depressed colleclor voltage. The RF power is coupled in

and out by way of coaxial connectors

Ordering code Q47-X3270

approx. 3.2 ko net, approx. 3.55 kg gross
approx. 60 mm = 60 mm x 360 mm
appros. 140 mm = 140 mm = 450 mm
Siamens coaxial connector 1.4/4.4 (50 £2)
any

Traveling wave tube RW 48 M

Weight
Dimznszions of tube
Dimenzions of packing
BF connector
Mounting position

ar



-»

Power Traveling Wave Tube RW 48 v ~ power Traveling Wave Tube RW 48 M
N _
Healing maximum ratings {abzolute values)
Haater voltage U BAx02 VY Cold colleclor voliage Uze menx 2000 ¥
Haater current i =0.76 A Collector voltage Ue max 1500 hd
Preheating time e none Coliector dissipation Pe TR b8 iy
indirectly heated by ac — also rectangular voliage up to 20 kHz - or do (= pole to cathode Cold helix voltzge Ui max 2800 v
metal caplitary dispenser cathods, “ Helix voltage Uy mias 2500 b
‘Helix current I ax 4.5 ma)
Characteristics ({ = 4.4, 5.0 GHz) min nom max Grid 2 voltage U A 2503 N o
. . _ ) Grid 2 current faz max *0: m
ﬁg:fveg gain (F; = 10W) Vo 38.5 dB Grid 1 voltage, negative —lgs min 10 v
_ 3 . 23 3 Grid 1 voltage. negative —l, max oa v
Cold attanuation it 50 dB Cathode current I Tiax ar M
i - Eoad reflection Pa max 2 w
Operating characteristics Conduction cosler lemperature t max 115 G
Fraguency f 44...50 GHz Ambient temparature e min -20 G
Qutput power £ 10 W Ambient tempearature Bisiis max 65 :G
Input power B, 1.4 my ‘Siorags temperatura farg mir —40 "G
Collector voliage L 1200 W Storege lemperatura A max K} *C
Helix voltage T 1950 W Height above mean sea leve| Max 4500 m
Grid 2 voltage Ugz 1300 ... 1900 WV
Grid 1 voltage. negative —Ug: 20 W
Cathode current I 30...45 mAT)
| Helix current Iy =1 mé
| Grid 2 current ez = +0.1 mA
1 Moise figure NF = 22 d8
| I AM/PM conversion A =3 1484
W
|,
| |
II
I|
|
Il
1l
| —
'}IF tha maximum variation af the henter voliage éxceads the absokuts limits of 0.2 ¥, the cparating performancs af e tuss
will ba impairad and i15 lile shorenes,
‘ %) The falaranoes quated shoukd be conaidersd whan designing the gower supply.
) It is axdjusied a5 6 power input of 1.4 md for @ power cutput of 10W Traa—
¥} AM/PM conversion k5 tha ghase shittof the RF output signal whan zhanging the inbut pawer by T 4R ) i feresl It Bedfin grsrcrrent profection :.|-:u.'L .
| *) et reuteh ot tube's ingut and output throbghout the frequeney Band £ 4 t2 50 GGz ; Mo at tie tamparaturs referecice jioinl fsee Stilline drawing)
It sn 59




RW 70

Power Traveling Wave Tube RW 48 M power Traveling Wave Tube

— e
for replacement only

Convection-cooled power TWT far broadband radio link systems with an oulpul power of £ W

Outline drawing RW 48 M L
ulline drawing inihe frequency band 7110 B.5 GHz

> | _j' [ ,_E_I_:E;-.;.___ The tubs Is provided with PPM focusing and with a piug-in match in its associated magnet
I e — ! :: - : bk _I.“- srsiel M.
| ‘__‘I_'l_ el reech of seee The AE power is coupled in and out by way of waveguides.
R output z
[ I oo -"_'.-«_‘W + &
{ < -
J- L n_,"‘ Temperanrs miemnes
R |- peor; ooier Sie
| hottsst spo
. Fd | !
| |
= =
5 3 b - 55~
1
}. SiEmens connsclor |
f Fiaresisan ||
ot |
| :
AF meut i
| =
| |
i ’ '
| — L {TEL
= amr
| )
! = \‘J\ 1 Traveling wave tube RW 70 Ordering code Q41-X3258
=
Gad 1 :"E. _‘E N2 g hids it Weight of tube approx. 160 g net, approx. 600 g gross
' | Bz Waight of magnet system approx. 8.8 kg net, approx. 14.7 kg gross
Hafii 1 Dirmensions Dimeansions of magnet system approx. 130 mm = 140 mm * 240 mm
T ~E0 PRI T T + in rn;n Dimensions of lube packing approx. 240 mm * 180 mm = 340 mm
= :':lE'r:—F'r 5:!'_ F Dimensions of magnet system packing 360 mm = 360 mm = 520 mm
| Eabalr = Winchester Waveguide F 70, DIN 47302
- | Flange UGF 70, DIN 47303
e Heater, cathada L _Mﬂl.l-n!ing position any

Hapzar Irierock cenud for power saooly
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Power Traveling Wave Tube

Heating

Heater valtage

Heater curreni

Prenheating time

indiractly heated by acor do
oxide cathode

Characteristics (f = 7.5 GHz, [, =33 mA)

Pulse saturation power
Fowear gain (P.= 4 W)
VEWH

Cold attenuation

Operating characteristics

Frequency

Output power

Fowsr gain

Collecior supply valtage
Helix supply voltage
Grid 2 supply voltage
Cathode resistance
Helix current

Grid 2 gurrant

Cathode current

IF
&

Pasriag

i

5.3

=04

=120

min nom max

as ar
21

3

odfinn

| o= =
=

= 37

1700 =200
1700 £200
530 £100
1.1

=1.5
=01

=33

o aogtw
14
—

& ad

I+ I &n

238

i
=i kn

8

RW 7o

W
dB
9
dB

GHz

dgB
V3
e
V'
Lia by
mA
mé
mA

¥y Tha voliage drop in the heater supply Seads mast be Laheén inlo accaunt The woliags mus! De S Sapch thal il @ exaciiy 5.3 W
=

#l the tube. The fofal drop in the cabla g 0.05 Vim. IF the maximuem of the hegter voll2ge excesds e abesluie Bmi

the cpaerating gartormance of 1he lubs will b impaired 2nd Itz ite sharfanad:
) Hot matches al jube’s ingut and output throughaut the Irdguency band 7.1 1082 OHE
T The tolerenges quoted should ba considered whan designing the powsessupoly

) Grid T woltadge abawt ~ 85V o - 40V,

G2

~ power Traveling Wave Tube

RW 70

e

Maximum ratings {absoiule values)

fmax
max
max
max

Collecior voltage -
‘Collector dissipation P
Helix voltege L
Uttelix current T
Gl'id 2voltage Uga
Grid 1 voliags, negative — U
Grid 1 voltage, positiva +Ugs
‘Cathode current I
Losd VSWH -
‘Conduction cooler temperaturs t
‘Ambient temperaiure b
Ambient temperaiure
‘Storage temperaturs Lag
‘Storage tempesrature tees
Traveling wavs tube RW 70
el
- 40k — 794
Helm, ground

D TR bevel fot heliz ovetCTent profction circuit
) Msasyrad 21 the temperature refarence paitt (2o outline drawirig|

1900 W
it W
1900 v
4 A
a00 v
100 v
i} W
40 mé,
2
120 "Gy
—20 "
15 i
40 i 2
7o o o
a0.7 -
| !
== [l @ 118
1

Caliactar

Dimensions in mm

G35




Power Traveling Wave Tube RW 70 | I

power Traveling Wave Tube RW 80

e
For replacement only

Magnet system MAW 7O Coenduction-cooled powsr TWT for broadband radio link systems in the frequency band 5.8 to

g5 GHz with an oulput power of 15 W in the band 5.8 to 7 GHz and of 10 W up 10 8.5 GHz.

- The tube is provided with PPM focusing &nd with & plug-in match in its associated magnst
- gystem.
AW B0 is designed 1o operate with depressed collector voltage: The BF power is coupled in
and out by way of waveguides

Subaly saitzh

5ib

Selory awilch
Serew @

o

E T
! az| Tl
e | =
: ﬂ 8l =
e ' % z T "
| 3 | i
| s (B2 T
| = |y
s ' 2|3 I
L] [ = L
LI ! | [2 & o e
[+ ! 3 o E l"':lg
. T o e y
i | | =
| | | 2
| ' i 1 :
| T =y =
! I [ | ; ] l] H L ]] ” rJ I.I |.| (1 1 1
335 l 13 ! ) Temp, reforence pont
: —~ T
[l i_‘_: ]_ - _]I—
e o S 3
| =T Traveling wave tube RW 80 Ordering code Q41-X3255
. . | s “Tube base special 8 pin lyps
| ey Vi g ._Weighlnl lube approx. 120 g nat, approx. 750 g gross
I Il ; = Weight of magnel system approx. 8 Kg net, approx. 12.8 kg gross
R el ‘Dimensions of magnat system 100 mm = 112 mm = 264 mm
Mounsng- sreg Aor C \ {without tube connectaor)
i I - Dimensions of wube packing i70mm * 180 mm = 470 mm
Fisle comecriar (20 M bercuny Figize S0 v Dimensions of magnet system packing 360 mm x 360 mm * 520 mm
Clamping lever 5 uide F 7D, DIM 47302
r for field carr e Flange UGF 70, DIN 47303
i T ‘Mounting position any
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Power Traveling Wave Tube power Traveling Wave Tube

RW BO

yerating characteristics {f = 5.0 GHz, & = constani)
putputpower

' Collector voltage

Halix voltags

Grid 2 voltage

" Grid 1voltage. negative
I.ﬂi’i'.’;ﬂhude current

Helix current

“Grid 2 current

CAMIPM conversion

12,

5

Heater voltage
Heater current
Freheating tims
indirectly heatad by ac or dc (+ poie to cathods]
metal capillary dispensar cathods

-

Characteristics | {{ = 6.0 GHz. fy = 30 mA)

Fulse saturation power
Small-signal gain
Powar gain (Pa= 15W)

Cold attenuation

‘Operating characteristics {f = 7.0 GHz I, =

Characteristics Il (f = 8.0 GHz. [; = 50 mA]

Fulse saturation powar
Small-signal pain

Powsar gain (P= 10W)
Cald attenuation

“Collector voitage

il 2 voltage
‘Grid 1 voltags, negative
“Cathode current

Helix current

Grid 2 current

Operating characteristics (f = 6.0 GHz, f. = constant)

Output power

Collector voltage

‘Operafing characteristics (f = 8.4 GHz, k=
Grid 2 voltage

Grid 1 voltage, negative
Cathode currant

___}.put power

llector voltage

Grid 2 current

id 1 voltags, negative

AMPM convearsion

‘Gnid 2 current

' All voltages are referred to the cathode.

") Tha vallage grop in the healer sugply leads miust be faken into acoount Thevoitags must be sel such thel s exsstiy 83
at ihe tube connetior. The tots voliage drog in the cable is 0.7 ¥im I he maxemurm vasiation of e hester vollags sooesss
the eh=olute limilts of +3 %, the gpamting parformance of the tube will be impaised 20d s e shoneneg

7] Hel match 81 fube's Input and output throughout the fregusmoy band S8 B3 GH

| The tnlarances guolad shauld be congidamad wihen daesignimg & powar supnly
) & variation of 1 mA cathode currant in hya rangs 46 to 55 mA causes a change in gain of agproumatsly 13 95,
8| AMPH conversicn 19 the phasa shitt of e AF output signal when Shanging e inpul sowes by 108

10

=405
1300

2850 £250
550 120
40

a0

=1
=10

== 23

3

=38

1200

2800 £250
550 4120
40

i

=1

= 40,1

= 23

o ]-'_I'.tﬂm:_—.m Quoted showld be considered when designing 3 powes supply.
S A varistion of 1 mA cathods curren] in [he range 48 to &5 mA, cauees 8 chanpe in gain of apgroxmataly 0.5 48,
.I IN-L’P‘I.I commr=nh 15 the phese e Of the AT culzul signnl whan changing the inpul power by 1B

W
Wy
V1
V)
Ve
VI
miA
ma
mh
dB

"B

dB
V1
ey
|

mA1)3)

mi
md
dB

B
1)
v
Ve
Vi

i )3

mid
mé
dB




Power Traveling Wave Tube RW &80 - power Traveling Wave Tube RW 80

—

Maximum ratings {absoluiz values) Magnet system MRW 80

Cold collector valtags Ly max 2000 v o
| Collector voltages Up max 1600 v _
[ Collactor dissipation [ max B0 W N T [ T ST — |
| Cold helix voltage Uya max 4000 v
Helix voltage Uy max 3200 ' |
Helix voltage U min 2400 v =
Helix qurrent '™ max 5 mA’ A w
Grid 2 voltage Uas max T W - |
Grid 2 current fa= max =04 m& e cocler can be pranged i
Grid 1 voliags, negative Us max 100 v ﬁ ;!:?n:r:;ﬁ""'a"g'“ _i
Grid 1 voltags, positive +Ug max 0 v 1
Cathode currant Iy K 55 mA R
Load VSWH 5 max 2 -
Conduslion cooler tempsrature f max 115 CH Rk Al b
| Ambient tamperaturs tami mir —20 'C ! o \'\
| Ambient tamperatura max 55 iC e e - o S — tﬂ:'j':j'ﬂ' Er:h: 5 .
Storage temperatura & min —4Q *C ' ! -6 o a S f - =N . £
| p u 5 R | : ¥ i |
il Etorage temperatura faig max 70 C | M - B0 N S 3 B DG i af =
-|: | | P T — 9 9 o B
. Tk B mowrising holes for the e e .1_ w
I cooang fns W4, max rzach ] I hE)
ol sorew 45 mm (5 L. =
-5 & T=d
Travaling wave tube AW 80 I o = & | i
| =
’ SRS mi— i1 = £ holes e mountrg (he magne =
| 22 5 = setemonzde A 8 C =D =
- 40— e e 47— I MG, mux, cpach of 12
[ = = 35-==32.5% owiimm
I
! 1 — 1§ y @ e
i ————H -+ ¢ -
LA _t ’.—.:(. 7 i= = e
$ = g / '
) Y b = Colectr & e i
| Y
|I‘I =
Helix, ground |
Dimensigns in mo T Whan Lang the bent connectar, |
I - Ire cannactan may be | J
& nranged on Bny of sides - _
[ +«T% i by
| E o 8.0, oD “'_— —-I- { E
=] 4 I | —
| by fss) I o
| = st 18 [:,,t:_j 3
A L Ze
'ﬁj ) &
1 Trip In'ml-*_nr halix avarcurrant profection discull : ;
¥ Maximum piate surface tamparature af the conguction cooier Dimansions in mm
(5]




Power Traveling Wave Tube RW &n power Traveling Wave Tube RV 81
= ——
| Eorrepiacement only
Accessories conduction-cooled power TWT for broadband radio link systems and preamplifiers (IPA) for
- — — ateliits earth stalions in the freguency band 5.8 to 8.5 GHz. The output power is 20 W in the
Type Design Ordering code requency band 5.8 to 7 GHz 2nd 15 W up 10 8.5 GHz, respectively.
Cooler arrangsment Culi_etmr cannection  The tube is provided with PPM focusing and with a plug-in match in its associaled magnel
| at sida at gida - eystem
tagn: system MAW B0a21 | A B and C | D Q43-X2352 AW B1 is designed to operate with depressed collector voltage. The AF power is coupled in
Magn. system MAW 80a22 A C andD | B M—KE_G_EE and out by way of wavequides.

Connector cable AWZ 3430 | axial DE‘!-KES;‘—';'I

Connector cable RWZ 9431 | bentin direction A standard Q81-X2322
Connector cable RWZ 9432 | bent in direction 8 cable DB1-X2323
Connector cable AWZ 9433 | bentin direction C length 12-m OB1-X2324
Connector cable AWZ 9434 | bentindiregtion O 081-X2325

* Traveling wave tube RW &1 Ordering code Q41-X3258
Tube base spacizl 8 pin type
_"!'l'Eighl of tube approx. 120 g net, approx. 750 g gross
* Weight of magnet system approx. B kg net, approx. 12.8 kg gross
- Dimensions of magnet system 100 m o= 112 mm = 264 mm
) {without tube connector)
‘Bimensions of tubs packing 170 mm = 183 mm * 470 mm
. Bimensions of magnet system packing 350 mm x 3860 mm x 520 mm
Wavequids F70, DIN 47302
' Flange LGF 70, DIN 47303
i HDHn{'fng position any
71




Power Traveling Wave Tube RW 81
Healing

Heater voltage e 6.3 V)
Heater currant Ie = 0.8 A
Preheaalting time s nonsg

Indirectly heated by ac or dc {+ pole to cathods)

metal capillary dispenser cathode

Characteristics {f = 6.0 GHz, [, = 85 mA) min nom max

Pulse saturation powear Pait g 27 35 W
Small-signal gain v 38 42 dB
Power gain {P.=20W) Ve 7 41 dB&)
VEWR 5 21 |
Cold attenuation a 70 dB
Operating characteristics (f = 6.0 GHz)

Output power P 20 10 W
Power gain Vs = 41 =a2 do
Collector voltage Uiz 1600 1300 VI
Haliz valtags Ly 2950 £250 2920 £250 Ve
Grid 2 vollage Uz 70O £200 70O £200 Ve
Grid 1 voltage, negative — g 50 50 b |
Cathode current i B5 B5 md 3
Halix currani Iy =2 =15 mA
Grid 2 current Izz =x01 = =01 mh
Moise figura NF = 22 =22 dB
A/ PM conversion Ko =35 =3 “fdg*
Operating characteristics (7 = 5.0 GHz|

Output powar P i5 10 W
Fower gain (8 = 36 =38.5 dB
Collector voltage - 1500 1400 V¥
Halix voltags L 2850 £330 2850 £230 Ve
Grid 2 voltage Uiz 750 =200 750 =200 V=)
Grid 1 valtage, nagative =Lz 50 50 W3
Cathode current 1 [ 85 mAF)
Halix current Iy =2 =15 ma&
Grid 2 current Tz =01 =201 mA
Moize figure MNF =22 =22 dB8
AMIPM conversian k = 4.5 =25 dB

All voltages are referred to the cathode.

'| The vallage drop in the Hadter supsly [Rads mudl be 1gken inlo accounl The yalage s be 2ol such th
al the lube connector. The o] voliags dreg i Ihecable i3 001 Vim IFihe ma
the absalute limils of 23 %, L egarating performance of the ks will be i

) Hol match at fube's ingut and output throughaut the Irequency bend 3.5 0B 5 GHz

¥ Setling valuas

¥] The tolerances quoled should be considernd whan desigring o powersupgsy

) Ther gain may be reduced by changing the crbode current. 1 mA cathoos corrent samation couses 2 change m gan &

approximaioly 0,25 d8

trumm varkatian of Bee
O 2nd)is (e shanensd

Bl AMYPM conversion is the phase shifbal tha AF outpul signal whed shanging thea input pdwar by 143

filiserscify 63

wiiiage sxcends

Power Traveling Wave Tube

RW 81

e

Maximum ratings (shsolute values)

Gold colfecior valtage Uzs max 3000 v
gollactor vollage Uz frics 1700 W
Collector dissipation B max 110 W
Gold helix voltags Lhig max 4000 W
Helix voltags Uy mex 3200 W
Helix voltage Uy min 2400 W
Helix current I max o mal)
Grid 2 volizge Lz max 1000 W
Grid 2 curren! s ey +0.4 i
_Erid 1 voltage. neqgative Uz max 100 W
Grid 1 voltzge, positive +Le, max ] v
Csthode current Le max 70 mA
Load VSWH 5 max 2
mu:linn cooler tempsrature t max 115 L7
Ambient temperaturs tasin mmin —20 b i
Ambient temperatura famy iy 535 *C
Storage fempsrature tuig min —4an ®05
Storage tlemperature ki max 70 5
Traveling wave tube AW B1
She ™ HB3may ———— 75 —
L e —— a2 -I

31— = | i } 1 | 1 E,E
2 — e = e & wa— &

| i o

—1s £ / 1

- = Calictar
S T -
D
Hetix, grownd

MM beved tor Bislix SrverzuiTent ProsRction citouit

'I HEI:T-UF'I oiste suriece femparature of Ine © and el cookar

Dimensions in mm
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' | | Power Traveling Wave Tube RW B power Traveling Wave Tube RW 85
' For replacement only

I Magnst systam MAW &1 ‘gonduction-cooled power TWT Tor broadband ragio tink systems with an cutput power of 22 W
I 'in the frequency band 6425 to 7.125 GHz.
£ Fhe tube i= provided with PPM focusing.
i nggf. iz designad to operate with depressed collector voltage. The RF power js couplad in
I ‘and out by way of coaxial connectors
I
= 2
LI =
I
|
| Tha coaler can be sranged in
| |. arvy of Tour vioys 1
b
V - BD = b ?
| | ' - 34 = N
‘ 5 10 ™
v —— g pdemEE N : i
| | | b ele o ¢ ety R
| | ey c:.id;. a__ | - 999 9 4 2
R E
| | | = ! | =
ik T ““‘“““HE Smauring boes fr e P § =
| R cooirg fms MY, max macn 3 E 3
| " . of serew 45 mm = o
! % | & sl s :
| l 2 holes tor modntng the magral
| o motamensice AR CoorD I
M3, max. reach of =
<+ | 35 ==325 a5
= f
@ | i
| | ! & | &
w3
g =
Input —r 1
| £
| When using the pent connserer
| ‘ t ol | [ senndeien may be | - i
= E Emenged on ey ot 2idss A
' =] : A W BCerD e e _
%? . i i Traveling wave fube RW B35 Ordering code 041-¥3285
‘ 2= ; ?h:_',:_l:_T 3 _"._'___; Waight approx. 3.3 kg net, approx. 3.6 kg gross
r s AT 8 Dimensions of fubs approx. 50 mm * 50 mm * 381 mm
[ =3 . {without radiators)
3 Bimensions of packing approx. 140 mm = 180 mm = 450 mm
i BF connector Siemens coaxial connactor 1.4/4.4 (K0OLY)
| | Dimensions in mm Mounting position vertical




Power Traveling Wave Tube RW &5 ower Traveling Wave Tube RW 85

Heating . gaximum ratings (absolute values)
Heater voltage Lz 6302 V1) ‘Cold collsctar voltage [ max 2500 W
Heater current I = 0.57 A ' eollector voltage e min 1450 W
Preheating timea I none eollecior voltage Up max 1700 ¥
indirectly heated by ac — also rectangular voltage up to 20 kHz or dc (+ pole to cathode) ',_r- lector dissipation P max 110 W
metal capillary dispenser cathode Eﬂl‘i helix voltage Ui max 3800 W
'[-iellx voliage Ui max 3500 "
Characteristics (f = £.425 .. 7125 GHz) min nom max H&!’x current iy mar 4 M
, Fower gain (P = 22 W) v s o= Helix pulse load max 43 vis
1 YSWR s 21 %) \Grid 2 voltage U, max 3200 v
| Cotd attenuation a 80 di \Grid 2 qurrent Iz riax L0.4 Pz
i | Grid 2 pulse load max 45 Ws
- Operating characteristics Grid 1 voltage. negative = Uz min Lo o
'q - - 3 Gm: 1 voltage. negalive gy max 100 W
|I|| | Frequancy f 6425...7.125 GH: Cathode current I e &7 ma
{1 Chstpalt poyer Ps 22 w " Load reflection P max 4 E"" 2
| Input POWEFI Py 2.8 il \Conduction cooler temperature t max 120 :"3 £}
| SU:TE:E’:’I; voltage L"I: 1;% . ] i Ambient temperature fame min —30 _-.G
| elix voitage . 3250 (£0.5%) V. Ambient temperature fars max 5 C
Gr!d 2 voltage ) Uga 2300...2900 VI1F) Etumge temperaturs tus min —4a0 290G
(1104 S”I‘f’ 1 uultagte. ragatva _;"I’G' 201 a UA " Storage temperaturs Loty max 7o "c
| elix curren - =1. i =
‘ Grid 2 current Tes = +0.1 mA =
Cathode current K 53...63 mAT Wiring of the high-voltage plug Feiit VTN
Noige rigUfE NFE = 24 dB . Coaxial conrestar
AL PR aj k, =dB% 3 1
convaersion A =3 /dB Grid 2 | External caraecion in the
b [ EEMNECION S N20ES5Ary
_— . L
= L % —— Heatar [+]
T & 3 2 B ]
T o O | QO
Ji o
F) e
wed A0 Q) O
orrian Fi Heator =]
-0 O 0O OFf
‘ 4
Calizatar Cathode’)
M :,L;?;.T;;:;;“,:::::EE,‘:z::::: wollage excaeds the absalute limits of =0.2 Y, he aperating pedormanon of the fubs A female connectar i availabie, type number AW 2535 (ordering code Gﬂ.i.}{gj‘gﬁ}_
71 Tha tolerances quoied should be considered when designing the powss supply

¥ Itis adjussted ata power input ol 2.8 W Tar a pawsr palpet of 22W
Trkn bevesi for het LTS f it
41 AN/ PR conwarsion is 1na phase shiftof 1he RF oulout 2ignal when chancing the inpul powar by | o8 : : i tiy Jfrilr-ﬂzts-::ﬂf;;:.:ﬁsm outline drawing)
- Mesomd 2t the 1empefzlune raferenc i b _
F Hatwiteh ut b g and oimul eiakishl e fiiency amd 8,425 1 7025 Gt % T hesstes supaly 1624 13 MUSt 5f connEcind in tHe CORRESEOE with the Cathodn supply Sdd 2o, Fe =1 KR i3 permissitile,

7B

i




Power Traveling Wave Tube RW g5 power Traveling Wave Tube RW&EEC

_;. replacement onty
Dutling drawing RW B8 powar TWT preferably for analog radio link systems in the frequency band 5.8 1o 6.425 Ghz.

M. regch i scrw S5 mm w88 C supplizs an oulpul power of 11 Wat a gain of 38 dB.

- — 08 magx:— % i =& - g USE of 2 two-stage collector enables high elficiency to be achieved, Heat dissipation is
. nendent of the RF input power, conssquently the tempearature will net increase if the AF
r_' e power fails. The FPM structure consists of alnico magnet rings: The RF poweris couplad
"I 2 e [ and out by way of coaxizl connentors.
T | 1 T T I -
| o I ot =
o = =
Wl
e | | bre L
= - + 1 B
| -?_ 2 ok r L w1 —-t
| 2
.E FF oot '-\\
1 | | r &l Teroeratre releence = -
T = i poine, cooksr centzr, b K
' | s e o = B D
| L | 2
' o I
| | il —
II| = | |
il | = .
| || ,' _E i If, =
5 -
i E [ [
i | |
‘ 1|- | : |
il ‘ l ; '
| + | =50 Mg —— bazn o o i
I | |
| i"‘m_ |
| | AF nput ““*-i.,__h_
| . Sierens comxe! commectsr
L4/ 14 E0
=
|
RS [ taveling wave tube RW 88 C Ordering code Q41-X3296
B5:08 | — | ‘ ; ht approx. 1.6 kg net, approx. 3.1 kg gross
= ensions of tubs approx. 46 mm = 54 mm x 262 mm
e i_@?. I TEL o J; 1 ensions of packing approx. 208 mm = 145 mm = 455 mm
N i|I x Hgh-ialtzge comnector - Cimensions HiE connector N connector {female)
T (female] in mm Mounting position any




Power Traveling Wave Tube

Heating

Heater voliage L
Heater current =

Preheating time I

indiractly haated by do [+ pale to cathode) '
metal capillary dispanser cathode

Characteristics (f = 5.8 to 6425 GHz, P = 1TTW)

Power gain Ve
Fower gain slope (load VWA = 1.2) AVIAT
Cold VSWR E
Cold attanuation a

Operating characteristics

Frequency range f
Cutput power Py
IMput powsar Py
Collector 1 vollage Lz
Collector 2 voltage U
Helix voltage L
Grid 2 voltage Uas
Cathode current I
Helix current Ty
Grid 2 currant fa=
Molse figurs MNF
AMIPM conversion L

6.3 0.2 V)
= [0.55 =
naeneg

min nem Mm&x
a3 dB
0005 dB/MHz
1.8 4
aa dB

59...6425 GHz
T W
1.4(x1dB) miy
1350 v
6ol v
2375 v
1200 ... 1800 Y
=3F ma
=08 ma
= =01 md
= 24 dB
=4 *dB?

T IF e maximumn vianlich of the Healer vollage aicepds he atesjulsGmiks of =02V, he pperating perlommance of (he tuts

will be impaired and its life shaortared.

#Fatingut and oulput of codd tube in e Irequency band 5.3 bo § 425 GHz

BO

) AN PM convarsion is fha phase shittobihe BF oufput signal whan changing ine inpat powsr oy 1 o3

er Traveling Wave Tube RW&8sC
“Maximum ratings (zosolute values)
‘Cold collector 1 voitage ez mEx 2800 W
egtor 1 voltage Lizs e 1500 W1y
‘Gollecior 1 dissipation Pey sEF 30 W
collector 2 voltage Uese max 1200 W
‘Collector 2 voftage Ui max B0 Wy
“Collector 2 dissipation = max 30 W
d helix valtage Uyo max 3200 Y
Ly max 2000 v
I max 4 mias)
L= max apon Y
jd 2 current Tz fiax +0.3 mé,
thode current Iy mex 40 s,
d r=flection P rax 2.5 W
g temparziure | max 100 “ay
nbisnt temperaturs fams min a0 Lo
jient lemperaturs amb max &Ga G
age temperalure tag min —4( i
rage temperature feq max 75 i ¥
age life max b yearss)
Height above meaan sea laval max 2000 m

_ ‘operating instructions and detailed data refer to performance specitications.

1B coltectof 1 voltags mazy not fail bolow the oparaling valus by mers than S0 (Including seiting stcuraey and voltige

Stahilty]

= Shahiliny)

BN TED devel for funtie overgument profection cirouit

: Aﬂ'n‘.cltl-m:ﬂ:! = the femperature raference point (see outling drawing)
SiEier 1o (he guaranty conditinns

E5Tha colipcinr 2 wodiape may nol fall below the sparating wafue by mare than 30V (including sefiing accurecy and voltage

a1




Power Traveling Wave Tube

RWaBB C

Qutlinz drawing RW 880

§ mounting halos At

max, reach of scraw 5.3 10 13mm

smpurature ralererncs pont
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Dimensions in mm

Power Traveling Wave Tube RW 89

RWESD

ar TWT preferably for analog and 8 PSK digital radio link systems in the frequency band
o 7.1 GHz

@ tube supplies an cutput power of 15 W al a gain of 40 dB.

H'SE of & two-stage collector enables high efficiency to be achieved. Heat dissipation is
ndependent of the RF input power, consequently the temperature will not increase i the RF
put power falls. The PPM structure consists of samarium cobalt magnet rings. The RF power

is coupled in and oul by way of cosxial connectars,
W 89 and AW 83 D only differ in their high voltegs connectors.

pwar supply AWM 170 is available for operation of varsion AW 8% and AWM 120 or AWN 121
it control unit 8T 300 for version RW 88 D. The rated mput voltage ranges from 24 to 60V
without switching.

Traveling wave tubs RW B9
Traveling wave tube RW B3 D

aht
ensions of tube
ensions of packing
bk connector

L ounting position

Ordering code Q41-X3297
Ordering code Q41-X3283

approx. 2.0 kg net, approx. 3.3 kg gross
approx. 48 mm « 54 mm o« 280 mm
aporox. 210 mm = 1585 mm = 480 mm
N connector {female)

any




Power Traveling Wave Tube RW 8g
BRW 83 p
Healing
Heatar voltage L 63 %02 V1
Heatar current I = 0:55 A
Preheating time iy = B z
indirectly heated by dc (+pole to cathods)
metal capillary dispenser cathods
Characteristics (f=59... 7125 GHz, P: = 15'W) min Mo max
Pawar gain Vo 40 aB
Powear gain slope (load VSWH = 1.3} AVLIAT 0.005 dB/MHz
Cold VSWH 5 1.8 I
Cold attenuation i a0 dd
QOperating characteristics
Application Analog Digital 6 PSK
Fraguency range f 597025 59...7135 GHz
Qutput power P 15 3 W
Fower gain Ve 40 =1 =47 dB
Cotlector 1 voltage e 1150 1150 v
Collector 2 voltage U 550 550 v
Helix voltane
(5.9 ... 6425 GHz) Ly 2500 2500 v
(6:4...7.125 GHz) Ly 2500 2500 v
Grid 2 voltage Uss 1250 ...2000 1300...2100 W
Cathode currant e =55 55 2 mé
Helix currant I =1 =1 mA
Grid 2 gurrent T =201 =+01 mA
Moigsea figure NF =22 =22 dB
AMIPM conversion K =25 =12 sdB3
3rd order intercept paint IP: =455 = 46 dBm

1} if the maximurn variatlon of the haator voitage sxeeeds the sosolute Nmits of =02 V. the operating ssriermancs of 73

tube will bix impairad and ks lite shorlened. N
2 AL input and oulput of cold tube in the frequency Dand 5.9 0 7123 GHe
3 AP conversion |5 the phase shill of the AF culput 2ignat when changseg the pul powess by | 0B

84

‘power Traveling Wave Tube RW 89
. RW&a3aD
.
aximum ratings (absolute values)
ald collector 1 voltage Uera miax 2500 W
Collector 1volizge U max 1400 WY
‘gollector 1 dissipation Pei max 40 w
“Cold collector 2 voltage Ueaa max 1200 W
| Gallector 2 vollags Ura max 800 Wy
" Collector 2 digsipation Fe- max a0 W
“Cold helix voltage Uya i 3200 v
i Helix voltage Uy max 5000 W
Halix current K max 4 maT)
\Grid 2 voltage Ugs max 3000 W
Grid 2 current oz max +0.3 md
| Gathode current I max &0 i
Lnad reflection o max a5 W
Gaze temparature rreh max 100 oH
ent lemperalure [ PN FTHI —30 Lo
mbient lemperalure . max RS "G
prage temperature tig min —40 '
rage tempearature g max 75 i
age life max. 5 years®)
fginht above mean sea level max 4500 m

‘For operating instructions and detailed data refer to performance specifications.

TFhe collestar 1 voilage mzy not fall beiow the operating value by more than 53 ¥ incluging sathing 2ccuracy and
= ¥olians stanility)
__‘_“B colbector 2 voltags may no! fell below the operaling vales by more than 30 ¥ {inciuding satling accuracy and
L, ¥oitags siability)
ST beresd for helix overcurent protection cirouin

M red w1 the temperature referenca point (see cutline drawingl,
E¥ Beder in guaranty oonditions.




Power Traveling Wave Tube

Temperstura refarence pant
.
{

Outline drawing RW B2/89 D
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" Bimensions of lubs

E-n'EE 5-LHriI L'.l' L!I

SU3) = fiarock crom i Dimensions of packing

Dimensions n mm

power Traveling Wave Tube RW 80
RW90D

| power TWT preferably for analog and B PSK digital radio link systams in the frequency band
711085 GHz

e tube supplies an oulput power of 15 W at a gain of 40 dB.

e use of & two-stage collector enables high efficiency to be achieved. Heal dissipation is
dependent ol the RF input power. conssquently the temperature will not increase if the RF
power fzils. The PPM structurs consists of samarium cobalt magnet rings. The RF power
upled in and cut by way of coaxial connectors.

W o0 and RW 20 U only differ in their high voltage connectors,

=r supply RWN 110 is available for operation of version RW 20 and AWN 120 or RWHN 121
ith control unit BT 200 for version AW 20 0. The reted input voltage ranges from 24 1o G0V
hout switching.

Traveling wave tubz AW 90 Ordering code 041-X3255
Traveling wave tube RW 90 D Ordering code Q41-X3273

'welght approx. 2.0 kg net, approx. 3.3 kg gross
approx. 43 mm = 54 mm = 230 mm
approx. 210 mm = 155 mm = 460 mm
\HF connector W connector (femals)

" Mounting position any




Power Traveling Wave Tube

RW g0
RWEop

Heating

Heater voltage

Healar current

Preheating time

indiractly heated by dc {+pole to cathedse)
metal capiliary dispenser cathods

e

tn

Characteristics {f = 71 .._B5GHz, P, =15 W)

Power gain

Power gain slope {load VEWR = 1.2}
Cold VBWR

Caold attenuation

Operating characteristics.
Apnlication

Freguency range
Dutput power
Fower gain
Collector 1 voltags
Collectar 2 voltage
Helix vaoltage

Grid 2 vollage
Cathode currant
Helix current

Grid 2 current
Maise figure
AMSPM conversion
3rd ordzr intercept point

Va

AVL /AL
8

KL

63102
= (.55
=6&0
min nom max

ak

0.005

1.8

80
Andlog Digital 8 PSK
fi=z..85 71_..85
13 3
40 =1 =45
1130 1150
550 550
2350 2550
1300... 2000 1300...2100
=55 53 +2
=1 =1
=201 =+01
=25 =25
= =135
=455 = 46

Wt e

dB

dB Mz

%

B

GHz

“rdB7
dBm

M I the maximum variation of the beates voltage exceeds the zbsolute limits of 0.2V, tha operating perfomance of the uss

will be impaired end (L3 lila shormensd.

) At input gnd outpet of 1he codd ute i the freguenaey range 7.1 10 8.5 GHz
¥ Al P convarsion is tha phase shift of the AF output signal whaen changing the inpul power by 185

BB

sower Traveling Wave Tube

RW S0

| Height sbove mean sea level

L =abiy )
By

,_ﬁdlrln guaranty canditions.

=) 'ﬂ‘ip lewel fod higdix overcurrent protection circuit
) Maasireg 51 the temperatum referpnca point (spe odtine Zrawing).

“For operating instructions and detalled data refer to performance specifications.

RWSOD
dmum ratings (absolute values)
enld collector 1 voltage Uein max 2500 W
Mlector 1 voltage Les max 1400 V)
actor 1 dissipation Poy max 40 W
ald collector 2 valtage Uz max 1200 W
ollector 2 vollags U max B0 W
collector 2 dissipation Pes max 40 w
“Gold helix voltage Uaa max 3200 W
ixvoltage L frias 3000 W
Iy mas 4 mA%)
L miax 3000 W
1z max +0.3 ma
S max el ma
P max 25, W
Leaze max 100 G4y
bient temperature tams min -30 G
bient temparature Tarnice max 65 %G
a0e lemperaturs tuig miri —40 o
ge lemperature Faig max 75 j
e life e 5 years®)
max 4500 m

d_ﬂ'k'mlbdi:-'r T voltage may no! fzll bifow the operaling valiss by more than-50 ¥ {including eetiing accuracy and voliage

T} Tha colisctor 2 voltage may not 12l balow the operating velue by more than 33 ¥ iincluding satling accuracy and voliage

By




Power Traveling Wave Tube RW gp
RW 20 p
Qutline drawing BW 80/90 D
Tempesitiune pafarence paint B mountrg heies M4,
mexreach of zorew L3 i mm
S
&
mcm
-170+ 0,3 — 4-!
EELES 4 —-—LF
BF mput y
M connectoe)
| o |
: =

- Binoy ————————— -
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Canrectar
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300 210-
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RW 800
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2 Dimensions in mm

g

power Traveling Wave Tube RW 189

ly linear power TWT preterably for SSB and 16 QAM digital radio link systems in the
noy band 5.9 1o 7125 GHz.
tube supplies a continuous output power of up to' 8 W and a peak output power of up to
: the average power gain amounts to 45 dB. The 3rad order intercept point is at least
"ﬂB_m. Within the ambient temperature range the output power is kepl constant by means
compensation

yse of 3 two-sizgs collector improves efficiency. The PPM structura consists of samarium
alt magnet rings. The BF power is coupled in and oul by way of coaxial conneclors.

ipation hzat is removed by conduction.

supplies RWHN 220 or RWN 221 with control unit BT 300 are avallable for tube operation.
Fhe rated input voltage ranges from 24 1o 680 V without switching.

aveling wave tube RW 189 Ordering code @41-X3302

ght approx. 2.0 kg net, approx. 3.3 kg groes
gnsions of fubs approx. 49 mm = 54 mm * 280 mm
ensions of packing approx. 210 mm = 155 mm = 460 mm

| ‘connector W connector (female)

isounting position any




Power Traveling Wave Tube

Heating

Heater voltage

Heater current

Prehzating timea

indirectly heated by de (+pole to cathods)
metal capillary dizpenser cathode

L 6.3 =0.2
I =055
I = gBd

Characteristics (f =5.9... 5425 GHz. 7. = 30 dEm) min nom max
Power gain Ve 43 45 47
Powsr gain slope (load VSWH = 1.2) LUALY 0005

Ird order intercept point 1P 49

Cold YSWA = 1.8
Cold attenuation @ 80

Dperating characteristics
Application

Frequency range
Cutput power

Fower gain

Collector 1 voliage
Collector 2 voltags
Hali= voltags

Grict 2 voltags

Cathode current

Halix current

Grid 2 current

Moise figure

AM/PM convarsion
Intermodulation product
[Pz = 27 dBm)
(PscL = 32 dBm)

will pa impaired and itz lite shortensad.

558
/ 59, .6425
P ap
Vo =45
Uiy 1450
Ues 400
Ly 2700
Uz 1800 ... 2400
I = 100
I =05
I =02
NF =21
ki =03
gz o= i

N ALEnput and autout of the cold fubs in the Fequency band 5.9 0 712568
1 AM/PM somaarsion isthe phasa shitt af the AF guipad signal whan changing the moul power by 145

Digital 16 QAM

59_ ., T.125
35

= 425
1450

400

2650

1750 ... 2300
=80

=05

= +02
=21

=0.6

"1 W e meaximmen vasiglion of the healsr vailage exceeds the aksolute limits of =022 ¥, the opammating performancs of the 55

dBE
dBE /s
dBm

dB

B

abB

wer Traveling Wave Tube

RW 189

dmum ratings (absolute values)

d collector 1 voltage o max
ector 1 voltage Uy min
lecior 1 voltage Uz max
or 1 dissipation Pry max
collectior 2 voltage Uezgn max
ctor 2 voltage L min
pllector 2 voltage U max
allector 2 dissipation P i
oid helix voltage Uyo max

Jix voltage Uy max
% currant e max
rid 2 voltage U max
d 2 current I max
ode current I max

d refiection P max
P max

oulput power

50 ms, D =30%]) Pas max
temperature max

ent iemperature tambs min
pient temparature - max
ge temperature Taig min

ge tEmPEmtul‘E‘ *a.l; max
ge lifz max
ght above mean ses lavel max

) Ftip devel for hplix ovprcurren profeetion s et

&) With satting for 30 dBm operation max & W

T BAsasicred af the temperatuie teisrence point 566 outling draweno)
¥ Beder to guaranty eomditions

2700
1400
1800
45
1500
370
900
T
3200
000
4
3000
—-0.2/+0.5
110
2.3

5]

15
a0
—20
65
—40
ih

=]
4500

~. or operating instructions and dstailed data refer to performance specifications,

s ECcsCawEa g
T

=13
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o
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Power Traveling Wave Tube RW 139 power Traveling Wave Tube RW 248

iy linear power TWT preferably lor 84 0AM digital radie link systems in the frequency band

Cutline drawing RW 185 q
10 4.2 GHz. BW 248 can alzo be used lor analog opsration.

Tamperalee elerance pam i mountng Rales b4 i Fn - ¥
i e ol e i 15 15 15 e The lubzs suppliss 3 continuous output powar of up to 10W and a peak oulpul power of up to
W: the averags power gain amounis to £6 dB. The 3rd order intercept point is-at least
«dBm. Within the ambient tempergiure range the output power Is kept constant by means

o \d / il i compensation.

5 s == — »

-i"'{; e use of a two-stage collecior improves efficiency. The PPM structure consisis of alnico
Q. F gnet rings. The RF power is couplad in and oul by way of coaxial connectors.

L 'Eji--. ipation heat is removed by conduction.
0 e L2 179= ¢ =
a3 Power supplies RWN 320 or RWN 3271 with control unit BT 300 are available for tube operation.

'_'1 e reted input voltage ranges from 24 to 82V without switching.

T L

RF utpul iF o
+ (M connector M carrestar]
a—

=P R o -}

AE] mm.t

B
'
_.r

| s
irelel eloluly)
{ EJ-U o0
Q000
(o} - fulats’
odogoo
SOOG0
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3 Traveling wavs tube RW 248 Ordering code Q41-X3311
Dimensions in mm | b
i ! eight approx. 2.6 Ko net. approx. 4.4 Kg gross
B Bimensions of tube approx. 53 mm = 54 mm = 380 mm
Dimensions of packing approx. 210 mm = 155 mm = 560 mm
BF connector N connector (femalg)
Mounling position any
95




Power Traveling Wave Tube RW 245 power Traveling Wave Tube RWY 248
Heating dmum ratings (absolute values)
Heater voltage Us 63=02 V) \Gold collector 1 voltage Uero max 3200 v
Heatsr currant I =0.55 A Collector 1 voltags ey min 1950 W
Prahealing tima ts =60 = (Gollector 1 vollage Lig; max 2300 i
indirectly heated by de (+pole to cathods) Ce l;ctt:lllr 1 dmﬂpat:ton s;, max :gm ?
metal capillary dispanser cathods Cold coflector 2 voliage =26 max
HETAIEeR Soliecior 2 voliage Lhen mirn ano ")
Characteristies {f=3.6... 4.2 GHz, F; = 36dBm)  min nom miax Ballector 2 voltage Uss miax 800 W
g iz 48 Coilector 2 dissipation Py max B0 W
Fower gain L A5 4% = ' Gold helix voltage o max 4100 W
Power gain slope (load VEWA = 1.2) AV IAf 0,005 dEMHz U, i a0 !
Ard order intercept point P2 51 . :,‘Esrr Jix current L g1 4 mA)
Ol iaiR s ; 5 \Grid 2 voltage U max 3500 v
Cold attenuation " a0 S rnent e o s ik pii
- hede currant e max 140 maA,
Operating characteristics Load reflection P ikt % i
Application Digital Analog B, max 15 W
f 4. 36...42 GHz U e i
FgretQU ancy range :;. E.EE 2 - She - —S0ms. D =30%) 5. o 4 i
PS\'feurt;a?:EF V. =48 40 B -ase lemperature fiime ik a0 2
Collzctor 1 valtage Uy 2000 2000 v ' th“i:: ::: WE:E :2 :m mla I'Ix ?—ﬂED g
Collector 2 voltage Uy 3ao0 330 ¥ pe ke : :
Helix voltage U 3700 3600 v e lemperature fung min —40 c
G?l de ro]tgge u; 9700 ...3400 2100.. 3000 W RIoga temperature tag mex 75 *C
Cathode currant & = 120 = 40 mA rage life mas 5 yaars®
Mitie aarrrant I —05 =08 i hiabove mean sea level max 4500 m
= =M. R
Girid 2 qurrent laa = +0.2 = =02 ma ‘Foroperating instructions and detatied data refer to performance specifications:
Moise figura NFE =21 =21 dE_' )
AMPM convarsion ks, =04 =5 *dB?
Intermadulation product :
{Pec, = 33dBm) (2P == 38 4B
110 e mawimam variation of the hegler voltage axceeds INg aosoiute Bmits of =02V, e operaing parfomance of fne 1= T
will e impairod and s life shortenad, e Trip bevel for helix overcurment protection i, ) )
33 At inpat and cutpul af the eald lube 0 1he frequanicy range 3.6 to 4.2 GHZ L l?d a1 :!-eze.-rq;era_luru reference poin {see owliine drowing
1y 40/ PM conversson is the phase snift of the RF output signal when changing ihe input power by 1 28 i rsden o guaranty conditions
=6 g7




Power Traveling Wave Tube

Dutline drawing RW 248

Termeraturt refernce paist

B mounsng holes M4,
mex rach ofsosw 1o
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o
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6] = tempecie compersaic

Dimensions in mm

wer Traveling Wave Tube

RW 288

compsnsation.

o

Traveling wave tube 258

ensions of tube
ensions of packing

HF connecior

Mounting position

tube supplies a continuous output power of up fo IDW and a paak output power of up 1o
< the average power gain amounts 1o 48 dB. The 3rd order intercept point is at least
dBm. Within the ambignt temperature range the output power is kept constant by means

s us= of a two-stage collector improves efficiency, The PPM structure consists of samarium
magnet rings. The RF power is coupled in end out by way of coaxial connaciors.

jpation hest is removed by conduction.

‘Bowarsupplies AWN 320 or RWN 321 with control unit BT 300 are available for tube operation.
The rated input voltags ranges from 24 1o 60V without switching.

Ordering code 041-X3310

appros. 2.2 kg net, approsx. 4.0 Kg gross
approx. 489 mm = 54 mm = 320 mm
approx. 210mm = 155 mm = 560 mm
N connector (femala)

any



Power Traveling Wave Tube

Heating

Heater voliage
Heater current
Preheating time

indirectly heated by de | +pale to cathode)
metal capillary dispenser cathods

L

Is
ty

Characteristics (f = 5.% ... 7125 GHz, F. = 36 dBm)

Fower gain

Fower gain slope (load VEWR = 1.2)

3rd order intsrcepl point
GCold VSWH
Cofd attenuation

Operating characteristics

Frequancy range
Dutput power
Fower gain
Collsctor 1 voltage
Collector 2 voltage
Helix voltage

Grid 2 voltage
Cathode currant
Helix current

Girid 2 qurrent
Moise figure
AM/PM conversion
Intermaodulation product
{Per =33 dBm)
{Piry = 35dBm)

Uy | tin maximum varisiion al the baslee vallage sxgeeds Me abealuls Nmidz of <02V ihe operating parommance of the 1us
will B impaired and iz lite shorensd.

L3

AV IAF
12

tlyz
ez

min
45

51

a0

59.
3

= &6
1800
300
4000

2600...
=110
=0.5

nNm

AB

0.005

7.125

3300

==+0:2

=21

=04

=38

2y At input and oulpud of the ¢old tuba in he trequancy bang &% 10 7135 GHr
I AMIPM convars:on is tha phase saift of the AF cutpuet signal whon changing the input power by 1¢8

100

1.8

59___6435
38

= 46

2000

330

4000

2600 ... 3300
=110
=05

= =02
=21

=6

o =

d8
dE s
dBm

dB

GHz
¢Bm
dB
||.I'

mA
mAa
dB
=da?

dg
d8

swer Traveling Wave Tube

RW 289

Maximum ratings {gbsolule values)

d collector 1 voltage (17
sctor 1voliage Uea
or 1 voltage Lz
or 1dissipehion (=
collector 2 voltage Ueag
acior 2 voitage U
‘Gollector 2 voltage Ues
flector 2 dizsipation Py

Ly
Iy
2 yoltage Ug:
d 2 currant Iez
ode currsnt T
d reflection Fr
riput power P;
I=e oulpul powsr
=50ms. D =30%) Pzg
2 tfempesralure Loaee
bient tempearature Tamo
Ambient temperature -
nrage temperature Tig
age temperature Ty

ght above mean sea level

T} Trip foved for hietix overCUrTEnt Frotecton circuls,
a_ﬂ&!m.lrna a1 the temperature mference point (sae cartiine drwing)
¥ Fates 0 goaranty conditions

max
max
min

max
min

MExX
mex
max

3000
1750
2200
i)
1500
270
900
a0
A500
4300
3
3300
-0.2/+0.5
130
3

10

aa
g0
—20
Fiy
—40
75

5
4500

roparating instructions and detailed data refer to periormancs specifications,

cjzsescsssss o<
EE;;{__ ;l: = =

years )
m
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Power Traveling Wave Tub

e RW 2ag

Cutline drawing RW 2B%
Tempetong rafarence paint

[

& mauriting hales M4
max resch af screw 10 mm

N

oEs1

AF cutpuat
M conneciian]

330G =
Cable fength

Q0 QOO0

OQSEQEQEIQDUI

|oogao0oeood |

gc:-ul::r:: cacoo|

SOoo o g%ooll
CRPoolnonoo = = fichy, rouna
£ rerioch croed

ISnpaEhes popenaats

Dimensions in mm

power Traveling Wave Tube RW 290

ghly finear power TWT preferably for 64 QAM digital radio link systems in the frequency band
i 1to8.5GHz
& tube suppliss & continutus output power of up to 10 W and & peak oulput power of up to

0 W: the average power gain amounts to 46 dB. The 3rd order Intercept point is at lsast
dBm. Within the ambient tempsarature range the outputl power iz kept constant by means

= use of 2 two-stage collzctor improves efficiency. The PPM structure consists of samarium
| gobalt magnet rings. The AF power iz coupled in and out by way of ocoaxial connectors,
issipation heat is removed by conduction

e

: var suppliss RWN 320 or AWN 321 with confrol unit BT 300 are available fer tube oparation.
rated input voltage ranges from 24 to 60 V withou! switching.

Ordering code Q41-X3315

gpprox. 2.2 kg net, approx.£.0 kg gross
: gpprox, 4% mm < 84 mm = 320 mm
D‘Fﬂ&ns[nns of packing approx: 210 mm & 155 mm = 560 mm

B connector N connecior (female}

“Mounting position any

Traveling wave tube RW 230
- Weight

imensions of tube




Power Traveling Wave Tube

Heating

Heater voltags Ly
Heater current IS

Freheating time &

indirectly heated by dc {—pole to cathode)
metal capillary dispenser cathode

Characteristics {f = 7.1... 8.5 GHz, F; = 36 dBm)

Power gain Vs
Power gain slopa (load V3WR = 1.2} AV AT
3rd order intercept point 1P
Cold VSWR 5
Cold attzniation o]
Operating characteristics

Frequancy range f
Cutput powar Py
Power gain Ve
Collactor 1voltage L
Collactor 2 voltags Uea
Halix voltage U
Grid 2 voltage Uz
Cathode current L
Helix current Iy
Grid 2 current Tog
Moise tigure NF
AMPM conversion L1
Intermadulation product

[Pgey = 33 dBm) (2

will b iimpaired and is fife shortonad.

B3 +0.2
= [.55
=60

rrin i
45 48

0.005
31

8a

T1___85

2000

330

4400

2500 ...3400
= 100

= 0.5
=02

=38

1 Al input and output of the cold 1ube in the fraquancy hand 7.1 1o 8.3 GHe
WAMPM onyersion |s the phase shill of the AF culpet signal whan chang:ng the mput power oy 1

104

max
a7

dBb

dB/Mbz

dgBm
#
dB

GHz
dBm

s

db
rdE

dB

1 the naxirnem vaniation of tha-haated voltaga excaeds the absalute fimits of <0.2 V) 1he opesating perdormance of the fu2s

power Traveling Wave Tube

RW 290

imum ratings (absolute vaives)

d collector 1 voltage
: or 1 voltage
or 1 voltage
or 1 dissipalion
colleclor 2 voltage
ector 2 vollage
factor 2 voltage
lector 2 dissipation
old helix voliage

yoltage

glix current
2voltage
Ei_d_z curr=nt
hode current
pad reflzction
tput power

se pulputl power
= 50 ms, D=30%)
e temperature
ent temperaturs
ent temperaturs
ge temperature
temperalure
ge life
t above mean sea level

.I I"Fl?l'E-l o7 Fe=fin; peSrpUrmeEnt prodecion circudd

h‘lﬂ' t0 guaranty congdions.

famy

tag

) M=wrrred 3t the temperatute refamenco point |ste outline drawihg)

rhax
oA
min

max
min

max
max
maEk

3200
1350
2300
70

1500

00
B0
4300
4600

3600
—0.2/405
130

10

aa
a0

70
-40
Fit+]

4500

yF operating instructions and detsiled data refer 1o performance specifications.

cleEsss=sCsso
EE;% % = =
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years?)
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Power Traveling Wave Tube

Outline drawing RW 220

Temperture teference poirt

B mourdng foks M4,
max. resch of screw 10 mm

N

{
;}Tq ] E=

—

e
&l

—% &

—-J 0 L—m:qa_
—'-I i —

¥ anrpa

[M connecioe)

m:u.aJ

Hhr —

AF raict
(N eanrectar)

3
Cabla length

| ]
4155 DafEd * 27

BLES = fiela, m.-."-:
HLUB0 = rmdnc et

B =i e LTl

Dimensions in mm

wer Traveling Wave Tube RW 1125

wer TWT praferably for analog radio link systems in the Ireguency band 10.7 to 11.7 GHz.
1125 supplies an oulput power of 22'W at 5 power gain of 40 4B,

use of 3 two-stage collector enables high efficiency to be achieved, Heat dissipation i3
dependent of the AF input power. conseguently the temperature will not increase | the AF
ut power fails. The PPM structure consists of samarium cobalt magnet rings. The RF power
pled in and out by way of coaxial conneciors.

Traveling wave tube RW 1125 Ordering code 041-X3294

: ht approx. 1.6 kg netl, approx. 2.3 kg gross
Dimensions of tubs approx. 48 mm x 47.5 mm * 265 mm
timensions of packing approx. 210 mm = 155 mm = 460 mm
AE connacior Siemens coaxial connector 1.4/4. 4 (50 87}
_”_i!m'ing position any

8 Coaxia) soapters to SMA s avaliiols

oy




Power Traveling Wave Tube

Healing

Heater voltage
Heater current
Freheating time

indiractly heated by de {+pole to cathode)

matal capillary dispenser cathode

Li=
I
b

Characteristics (f = 10.7 ... 1.7 GHz, 7, = 22W)

Powsar gain

Power gain slope (load VEWHR = 1.2}
Cold VSWR

Caold attanuation

Operating characteristics

Frequency rangs
Cutput power
Inpul power
Collector 1 valtage
Collector 2 voliage
Helix voltage

Grid 2 voltage
Cathoda current
Halix current

Grid 2 current .
Moize figura
AM/PM conversion

Ve

AV AT
5

i §

6.3 0.2
=055
=60
min nom max
40
0.005

1.8
BO
107 ... 117 10.7..:11.7
22 11
2(=1dB) 1(=1dB)
1450 1350
T00 650
3250 3150
2300...2900 1900 ... 2500
=55 =45
=1 =1
= +0.1 =+01
=325 = 25
=4 =35

b 4

i

L G
o om

BE

=3
o

" I the maximum variation of the haater voltage axgesds ihe abaodute Emits af =0.2 V. the cpemting pedormanos =f

Iibe whl Be irmpaired and its fife shortennd.

71 At input Bad oubbul of the old bebe b e frequency band 107 o 1017 GHr

168

T AMIPM conversion ig the phese $hilt of the AF cutput signal whan changing the inoul Dowes by 1 4B,

Mz

yer Traveling Wave Tube

RW 1125

wroximum ratings {zbsolute valuss)

d collectar 1 voltags
ctor 1 voltage
lector 1 dissipation
gollecior 2 voltage
lector 2 volizgs
lector 2 dissipation
helix volizge
ixvoltage

l_x.cu rrenl

d 2 voltage

d 2 current

pde current

d reflection

e temperature

mient temperature
bient tempearature

& temperature

BiEhdity].
Laliny).

W Rader to guaranty conditions:

-‘) A0m bewel for helia overcurment profection citoutl.
2 M=asy red 51 the temperature refemence point (e outling drawing|

min
mas
min
max
max
max

ano0
18H00
i)
1000
800
30
3800
3800

3600
£0.3
104

=30

—40
75

4500

s=s==s<<

mag)

ma
mA

04

“C
oo
i
years ")
m

¥ The colipotor 1 voltege may not 12| polow thn operating walue by mare than 51 ¥ (including setling accuracy and vollage

B The cofiecior 2 voltaos may nios fall below the oosrating valus By morm than 30V including satting acturacy and vallage



Power Traveling Wave Tube

Outline drawing BW 1125

Tomparsiura relsrence pomd G reyriting boles ML
\ max reach of screw 10 mm
e )
c.
S — =
1= g o ®
- I_ i 25 £03 J
0233
3 —— st . Comna sdzpmer tn 14
R output Siemenz conrect R inplt LS Ra—
1LL, S0g

Halar, grourd

— Int=rhock circuit for powses ooy

Dimensions i mm

power Traveling Wave Tube RW1125 D

et TWT preferably for analog and B PSK digital radio ink systems in the frequency band
Ti012.7 GHz.

y1125 D supplies an output power of 15 Wat a gain of 40 dB.

The 1:5E of a two-stage collector enables high efficiency to be achieved. Heat dissipation is
pendent of the RF input power, conssquently the temparature will not increase if the RF
power fails. The PPM structure consists of semarum cobalt magnet rings, The RF power
pled in and oul by way of coaxial connactors.

ar supplies AWHN 120 or AWN 121 with control unit BT 300 are available for tube oparation.
The rated input voltage ranges from 24 to 60 ¥ without swilching. When oparated with an RF
t power = 12 W the rated inputvolizge of the power supply is betwean 48 and 60 V,

aveling wave tube RW 1125 D Ordering code Q41-X3281

ight approx. 1.6 kg nat; epprox. 2.9 kg gross
mensions of ubs approx. 45 mm o« 47.5 mm = 265 mm
nsions of packing approx. 210 mm = 1585 mm = 460 mm
HE connector SMA connector {fernale)

founting position any

111




Power Traveling Wave Tube

Heating

Heatar voltage
Heater current
Praheating time

indirectly heated by do [+pole to cathods)

metal capillary dispenser cathods

U=
=
8

Characteristics {f = 10.7 ... 127 GHz, P, =15 W)

Power gain

Powar gain slope (lead VEWR = 1.2)
Cold VSWH

Cold attenuation

Operating characteristics
Application

Fraguency range
Qutput power
Power gain
Collector 1voltage
Collector 2 voltage
Helix vallage

Grid 2 voitage
Cathode current
Helix current

Grid 2 currant
Maise figure
AM{PM conversion
3rd arder intarcept point

L
AVLIAF
]

s

1Py

6.3 £0.2
=10.55
=60

min nom

40

0.005

BOD

Analog

107 ,..127
15

40 1

1450

700

32040
2100 ... 2700
=50

=1

==0.1
=23

=35

= 4B

1.8

Digital B PSK

107 .. 127
3

== 45
1450
700
3200
56 +2
=1

= 0.1
=25
=15
=455

T

WMHz

MmO
1T W m

1
(8]

GH:
W

mA
dB
/a8
dBm

1) 1 the riskimum variation of fhe haater sollage exceeds the stsaluts (|mits of + 02V the aparating performance of 02 55

will s impaired and Hs lite shorfenod.

&y At input and gutput of the cold ke in the freguency bang 10.7 1o 127 GHe

1) AP canunrsion is the phase @it of the RF output signal whan changing the inout pawar oy 1 oB.

112

jer Traveling Wave Tube RW1i25D
mum ratings (absolute values)
yid collector 1 voltage Uzin max 3000 W
diector 1 voltage Uiy max 1800 Vil
or 1 dissipation Py max 55 W
lector 2 voliage Uy max 1000 v
tor 2 vollags Ues max &00 W)
tor Z dissipation Pes max 50 W
helix voltage Uia max 3800 Y
voliage Ly max 3600 W
£z max 4 T}
d Uga max 3600 W
2 current Ieg max +0.3 mé
thode current T max Bi m
reflection P max 5 W
temperature [ max 100 o]
ent tempsraturs g min —30 °“3
inient temperature tess max 85 b i
e temperature fug min —40 M
e temperatura [ max 75 =
a [ife max 5 years S}
fabove mean sea lovel max 4500 m

‘operating instructions and detailed data refer to performance specifications.

Ecllacios 1 voltage may not {all below the operating value by more than 50V (including seliing accuracy and

Be stebiling).

Eollectnr 2 vollspe may not fall below the opirating walue by mose thea 30 ¥ (iMcluding setting accurncy and

e 0 =Rty
| B kel o el cvercurment protection circuit

BF 10 ety coniitinns

= =t the temperature reterence pomi [see ootiine drawing)




Power Traveling Wave Tube

RW 1125 g

Ouytling drawing AW 1125 D

Temparatura relerence peint
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L‘jﬁ——-—— oy ———

Cosorigl sczpeer for
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T
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1
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i = T
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5 CO000000 Lo e
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114

45 = oolackoe 2
BLT0 = hedfr. groond
SLEE = imerioch ortel

Dimenszions i mm

-wer‘!‘ra*.reling Wave Tube RW 1125 G

war TWT preferably for analog radio link systems in the frequency band 10.7 to 13.25 GHz.
gW 1125 G supplies an output power of 20 Wal a gain of 41 dB.

uss of a two-stage collector enables high efficiency to be achiaved. Heat dissipation is
gpendent of the RF input power, consequently the temperature will not increase if the BF
t power {zils. The PPM structurs consists of samariem coball magnet rings. The RF power
coupled in and out by way of coaxisl connectors.

ersupplies AWN 120 aor BWN 121 with control unit BT 300 are available tor tube operation.
e rated inputvoltage ranges from 24 1o 60 V withoul switching. When operated with an RF
ol put power = 12'W the rated input voltage range of the power supply is between 48 and 60 Y.

aveling wave tube AW 1125 G Ordering code Q471-X3301

t appros. 1.6 kg net, approx. 2.9 kg gross
sions of tube approx. 45 mm = 47.5 mm = 265 mm
isions of packing approx. 210 mm = 155 mrm = 480 mm
SMA connector (female)

mling position ROy




Power Traveling Wave Tube

Heating

H=atar valtags

Hezter current

Preheating time

inidirectly heated by de (+ pole 1o cathode)
metal capiliary dispensar cathode

Uy
e
ty

Characteristies [f= 1071325 GHz, P, = 20W)

Power gain

Power gain slopa (load V3WR =1.2)
Cold VSWA

Cold gttenuation

Operating characteristics

Frequency rangs
Output power
Input power
Collactor 1voltage
Collector 2 voltage
Helix wvoltage

Grid 2 voltage
Cathode currant
Halix current

Grid 2 current
Moise figura
AMIPM conversion

63 =02
=055
=60

min Aom max

a9

0.005
1.8
80

10.7 ..
20

1.6 (£0:5dB)
1450

ey

3200

2300 ... 2900
=55

=1

= =01

=25

=35

13.25

[ S

miA
dB

MBT)

1y [# thie maximuim yariastion of tho heater yoitage excesds e sosalute s of 20.2V, the cxedating pariormanss o e fUTE

will B impaared and s lite shorlened

£ ALinput and oulput of the cald tuce In the Fregueney band 1007 to 13,25 GHr
3) AM /PR conversion 5 1ha phase shift of the BF output signal when changing The input powsar By T &8

116

jector 1 voltage

retlection
temparaiure

g life

Bt lo guaranty conditions.

i
“1[}1’1:&5“ ovsTyTTent protectsod Sl
B0 21 thie {emperature reherehoe poinl (ses putline armwing)

r Traveling Wave Tube RW 1125 G
rimum ratings {absolute values)
d collector 1voltage Uzin max 3000 W
Lhey mmax 1800 W1y
ar 1 dissipation Py MEx 55 W
collector 2voliage Upeap Max 1600 W
tor 2 voltage s max 800 L
or- 2 dissipation Pes max &0 W
'UH:\- max 3800 W
1 e 3600 W
I max 4 maA
U max 3600 W
b max +043 m,
i max &l mid
P max 4 W
Fipen max 100 T8
temperature e min —3aD o]
tiempersiure Tt max 65 g
rage temperaturs tug min —40 G
e femperaiure luy max 75 'c
rrian B yearss)
Jht above mean saa level max 4500 m

perating instructions and detgiled data refer to parformanos specifications.

W= coflecior 1 valtags may not e Delow the operaing valus Oy more than 50 W fincluding selting accurgsy and voltaga

Enliscine 2 yollage may nad tall befow the operating vatse oy mard than A0 W fincluding setting accurasy and voltage




Power Traveling Wave Tube

QOutline drawing RW 1125 G

Tesmpesaturs rifansnce paint

4 maurniting Folas BL
maw reach af screw 10 mm

has

A 3
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ENE — — 3=
e ® L
-=15 lg:,ﬂﬂ* 5 =03 Coaryl adipter for
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70 20—
Cabée lanath

0COC00D0000
(o te]n Glolas sL8[aln]
oodo0000000

b
Ge/BS SefE0 & 40 0T

27 = beater {-]

27 = heatzr [#), cathogs

4T = r}-ﬁdf

31 = colectar 1

43 = colects 2
B0 = helm, grousd
SED = interiook oot

Dimenzions inmm

power Traveling Wave Tube RW 1127

ly linear power TWT preferably for AM TV radio link systems in the frequency band 11.7
.25 GHz

e iube supplies a continuous output powerofup to & W and features an average power gain
47.5 dB. The 3rd order intercept point is at least 51.4 dBm. Within the amblent temperaturs
ge the cutput power is kept constant by means of compensation,

= us= of 2 two-stage collector improves efficiency. The FPM structure consists of samarium
t magnst rings. The AF output powsr is coupled in and out by way of coaxial connectors.

ipation heat is removed by conduction.

wersupplies AWN 320 or RWHN 321 with control unit BT 300 are available for lube operation,
e rated input voliage rangss from 24 to 60V without switching.

Traveling wave tube AW 1127 Ordering code 041-X3312

Ejght approx. 1.6 kg net. approx. 2.9 kg gross
approx. 45 mm = 47,5 mm x 265 mm
Dimensions of packing approos 210 mm = 1535 mm = 460 mm
HE connector SMiA connectar {female)

| Mounting position any

A

imensions of tube




Power Traveling Wave Tube BRW 1127 sgwer Traveling Wave Tube RW 1127

Heating um ratings [absolute values)
Healer vollage U 6.3 £0.2 Ty collector 1 voltage Lo max 3300 W
Heatar current I= = (.55 .1 or 1 voliage U min 2350 W
Preheating time fy =60 z or 1 voliage Loy max 3000 W
indirectly heated by dc (+pole to cathode) or 1 dissipation Pz, max &0 W
metal capillary dispenser cathode ollector 2 voltage Uean max 1500 W

Upa min aro W
‘Characteristies ([ = 11.7 ... 13.20 GHz. Py = 3.53W) min nom max Uga max 0o v
Power gain v, 35 375 40 dB b & clisaiputicin e mas i z"
Power gain slope {load VSWR = 1.2) AV, FAF 0.01 dB /M Uﬂu il £400 i
ard order intarcapt point =N 514 g8m H TIvE

= T max 3 it
Cold VSWR 5 1.8 o
’ o Uas max 5400 v

Cold attenuation x 80 dB P g 0.9/40.5 i

I max 130 mif
Operating characteristics o Sy 3 W
Frequency ranga f 11.7 .. 1325 Ghiz - max 5 W
Qutput power, syno. level Py 35 W F max 50 ‘0
Power gain Vo =37.5 dB ttemparature L min =20 o
Collector 1 voltage e 2400 ' t temperature i max i '
Collector 2 veltage Ues 400 W By min —40 st
Helix voltage Uy 5000 v g max 8 o
Grid 2 voltage Uzs 3600 ... 4600 v = lita o 5 yaars?)
Cathode current I =115 L ioht sbove mean s=3 lavel fmax 4500 m
Efil;xzc;;?::;t j:z Z igi ;;‘: W““g instructions and detailed data refer to performance specifications.
Moize figure MF = db
AM/PM conversion K =04 *dB3
3-tone intermodulation ratio - =60 dB4

III
1 H tho maximuwm warintion of the hoalorvoliage axcescs tha abscluty hmiis of +0 2V, the oppmting performanoes of the 152 ¥
will Ber irmptired aned its life shortansd.
2 At input and dutput of the cold fubie in the frequancy band 11.7 10 1325 0He
1) AMSPM convarsion is the phass shilt of the AF culout signil when changing e npul pows: by 1 dB. . vl for afix overcurTent protection circuit;
) Magsured In accordance with specification FTZ176 Fil 2 04 the German Faderal Posial Acminestration with gistortas- 7= e at tha temporaiure reforence paint (see outline droawing)
ingrd signal: Inval diagram: fu: —8d8. fir - 1008, fee: <1608 NFESSE f0 guatanty conditions.
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Power Traveling Wave Tube RW 1127 ver Traveling Wave Tube RW 1136

Qutline drawing BW 1127 shiv linear power TWT preferably for 16 QAM digital radio link systems in the frequency pand
o 11.7 GHz.
TmROLeE RIS DR ,E__;G':EFE ;Fi;:lm e = fube supplies a continuous cutput power of up o 8 W and a peak ocutpul power of up to
\ ' - the average powsr gain amounis to 46 dB. The 3rd order inlercept point is at least
L B, Within the ambient temperature range the output powser is kept constant by maans
m¥ = * nsation.
o J‘ \i COmpe . _
my N use of & two-stage collector improves efficiency. The PPM structure consists of samarium
j_L_'_ = \ 4 it magnet rings. The RF power is coupled in and cut by way of coaxisl conneclors.
L]
5 I__ ME =03 pation heat is removed by conduction.
s L_ 5 e 1 ar supplies AWN 220 or RWN 221 with control unit BT 300 are availzble for tube operation,
y The rated input voltage ranges from 24 10 60V without switching.
AF oipil 3F ogut pe:
=1 e W
I 2 2 |
T | | S
8 = o ]
e = &
l [ 5
¥ o
#5 i
: - - T
[—& &
e = H
r 280 max
13 # W] :
Cable kngih o
o)
ol
4]
O
.j]_
&
B ensopada i a afling wave tube 1136 Ordering code Q41-X3314
ansions
¥eight approx. 1.6 kg net. approx. 2.8 kg gross
Bimensions of lube approx- 45 mm x 47.5mm » 265 mm
Himensions of packing approx. 210 mm = 155 mm = 460 mm
connectar SMA connector {female)
unling position any
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Fower Traveling Wave Tube RW 113g wer Traveling Wave Tube RW 1136

Heating ximum ratings {gbsolute values)
Heater vollage e 63 =02 W collecior 1voltage Ucio max 2700 v
Heater current = =055 A or 1 voltage Uy min 1300 W
Preheating time & = g0 5 or 1voltage Ups MiEx 1800 W
indirectly heated by de | +pole to cathoda) or 1 dissipation Pea MiAx 50 W
metal capillary dispenser cathode ‘Gold collector 2 voltage Uezo (i 1600 v
Eaollecicr 2 voltegs U= min 330 'l
Characleristics {f=10,7 .. 11.7 GHz, F;, =35 dBm) min nom max jector 2 voltage Ve max 500 v
Bt galie v, s a5 &7 o 'm.:m_rz dissipation [ max 40 W
- - id helix voltage Uap max 3800 \
Power gain slops (load VSWR = 1.2) AV IAS 0.005 dB/MHz lix voltage N U, max 3600 W
3rd arder intercent paint 1P 48 d8m 7 v Az 4 mAY
Cold VSWR s 1.8 2) et H 4
Cold attenuation a 80 a8 Zvoliage U iy i
2 current e max —D2/+0.5 mh
Operating characteristics ot ;:t?c?:! ;j:,., Tmni EU 'lun'-:l'A
Fraguency range. f 107 117 10.7...TLT GHz powsr P, max & W
QOutput power P 35 a7 dBm g outpul power
Fower gain Ve =45 =a4.5 o =50 ms. D =30%) Pin Miax 15 W
Collactor 1voitags Uigr 1350 1450 ¥ fempearaiurg s masx ad S
Collector 2 voltage Uza 360 400 v imbiznt tempersture biny min —20 °C
Helixvollage Ll 3250 3250 v bient temperature [ max 65 "G
Grid 2 voltage Uas 2100...2300 2100...20000 WV sge temperatura fa mirn 40 i
Cathode current =568 =3 mA age femparature g max =] G
Healix current Iy =0.5 =035 ma age life ' max & years?]
'Grid B currant Iz ==+02 =02 mA ht 2bove mean sea level mas 4300 m
::I;?;!:il:;:\rerslnn EF ; 08 : fu Lﬁﬂl ,gilgnpera’ling instructions and detailed data refer to performance specifications,
Intermodulation product | ]
[PscL = 32 dBm) O3z =33 dB h
{PscL = 34 dBm) Oz =28 dg
|
|
|
'} i she maximum variation of iho teater ieitage oxceeds the ab=alufs limeids of =02V, {he operaling pariadrmancs of the 1L0= AT
will ber impaired and its il shorteaosd. L T Asved Yoo Foelin ervecaridfit Frodesiion cireuit
AL input wad suloul of the 2ald lube in e freguency range 10710 11,7 G5z ! &t the temperalurs rafesance point {see outline drawing)

T AW (P convarsion is tha phese shift of the AF outpit slgnal whan changing tha input :\m:wr'.:l',' 1g8 “ Biefer to guaranly conditions
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Power Traveling Wave Tube

Quthine drawing AW 136

Temparalure elerance peird

& mguntig hicles M4
max r2sch of sorew 10 mm

ot

- -
mooe - =
Ty &
Lits o N
—-{15 +|+ e 15 £03
ETEhE =R
) - og=1 i
RF autpul RF mpout
ShA S R

— B0 10—
Cable lengli |

-E — !:

ﬂjl | L]
foglooooooo 22 = bter {-)
-:GﬁDGD{‘.ID{:GC; I = pester &), ceshoos
lofn; fatalel- [aleiels] =gl

tulndal - falel-Toluls! 3] o orolectar |
g Tulat {v sivls atets 40 = colecse 2

o el = colecioe 1

2 - e 2L 5 D? BHES = heliy, grooes
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Bl = =mpersmrs comoensiis’

Dimensions in mm

power Traveling Wave Tu be RW 2135

v linear power TWT preferably for 64 QAM digital radie link systems in the frequency band
o 1.7 GHz.

tube supplies a continuous oulput power of upto 10'W and a paak output power of up to
W: the average power gain amounts to 46 dB. The 3rd order intercept point is at least
Em. Within the ambient temperature range the output power is kept constant by means
compansation

use of a two-stage collector improves afficiency. The PPM structurs consists of samarium
It magnet rings. The BF power is coupled in and out by way of coaxial connectors.

pation heal Is removed by conduction.

=r suppliss AWN 320 or BWHN 321 with control unit BT 300 are available for tube operation.
rated input voltage rangss from 24 to 60 V without switching.

Ordering code O41-X3307

approx. 1.8 kg net, approx. 3.1 kg gross
approx. 45 mm x 47.5 mm = 285 mm
approx. 210 mm > 155 mm = 460 mm
SMA connector {femalg)

any

aveling wave tube RW 2135

gight

ensions of tube
limensions of packing

AEconnsctor

Mounting position




Power Traveling Wave Tube

Heating

Heater voltage e 63=02
Heater currant I= =0.55
Praheaating time (9 = 60

indirectly heatad by de {+pole to cathode)
metai capiliary dispenser cathode

Characteristics (f=10.7 ... 1.7 GHz, P = 3 dBm] min

Power gain Ve 45
Power gain slopez {load VEWR = 1.2) AV SAS

arg order intercept point 1B, 51
Cold VEWR 4

Cold attenuation 7 80

Operating characteristics

Frequancy rangs H 0.7 ...
Qutput power Py 36
Fower gain Ve = 4B
Callector 1 voltage Ly 2400
Collectar 2 voltage Lles 400
Helixz vollage Uy 5100
Grid 2 vollage s 3430..
Cathode current fe =110
Helix currant Iy =5
Grid 2 currant T = +0.2
Moise figura NF =25
AMPM conversion fa =05
Intermadulation product

(Pax = 33 dBmy) gz =
{Pec, = 35 dBm)

will b2 impaired and = life shortenad.
A3 Atinput-and oulzut of the cold tube in the frequency band 10.7 1o 11,7 GHz

A AMPM conversson is the phase shifi of the AT gutpul signal whon changing tha epiut powsr by 1 68

naom mgx
46 A7
0.005

1.8

4300

107

= 45
2400
400
5100
3430 ..
=110
= 0.5
=2

"1} the rmaximum variation of the haater yoilage excoods tha absoluts limis of =02V, the cperating partarmancs of the 1255

power Traveling Wave Tube

RW 2135

dg

dB/MH;

dBm
7

dB

cimum ratings (sbsoluts values)

d collector 1 voltage Upyg
or 1 voltage Uy

or 1voltage Ligy
actor 1 dissipation Pr:
d collecior 2 voltage Uezp
or 2 voltege -
scior 2 voltage Uz
pliector 2 dissipation P
d helix voltage Uya
voltage Ly
efix curment Iy
rid 2 voliage Ugs

id 2 current Tz
fic
F|1I
Fz
& cutput power
.= 50ms. D =30%) Pap
2 lemperature teusa
ent lemperaturs Tamt
bient temperature L
age tempearalure Ly
orage temperaiure g

orage life
ht above mean sea level

S Erip beved for heliz overcimmont protschon cireult

&1 the lemperature reforenca point (58 oUtiing drawing).

1 Retee to guaranty condiliote

max
fmin

max
max
min

max
min

max
max

3300
2350
3000
B0
1500
ard
Qo0
&0
5600
5400
3
5400
-0.2/=0.5
130
3
10

30
a0
—20
70
=40
]

5
4500

or operating instructions and detailed data refer to performance spacifications.
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o
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Power Traveling Wave Tube

Qutline drawing AW 2135

Tempesatura rafarence paint
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hegter ()
hester (+1, cathode

Illlﬁ; [L 1)

b R~
i

M = eollerter

45 = hel, ground
5450 = werinex ot

f1 = temperstre corpenston

Dimensions ™ mam

Power Supplies
for Radio Link TWTs




Power Supply Unit
for Radio Link TWTs

BWN 129
RWN 129

Fower supply unit to operate radio link TWTs, such as AW 83 0, AW 80 D. AW 1125 0 2n4
AW 1125 G.

The unitis designed for s rated input voitage range between 24V and 80 V (without switching
and includes all necessary safely. monitering, and control functions B
The power supply can be adjusted to the individua! tube opersting valtzgss Dy infarng
switching.

The heat is dissipated by conduction via the mounting surface. With BWN 120 the arid 2volizge
is adjusted at the mounting side. with AWN 121 at the opposite side.

A plug-in control unit |5 additionally available, comprising power switch, standby switch ross
button, alarm and prealarm indicators, as well as outputs for remoie preslarm, remoie resst
cathode and haliz current measduremeant.

Ordering code OBT-X344
Ordering code Q&7-X318

approx. 2.4 kg net. approx. 3.2 kg gross
approx. 310 mm = 50mm = 190 mm
approx. 530 mm = 160 mm % 310 mm
Low-voltage connectar 0 subminiature connector, 15 pins
High-voltage cannactor (famalg) MRAC 6654, Litton /Winchester
Mounting position any

Power supply unit RWN 120
Power supply unit RWHN 121

Weight
Dimensions of powear supply
Dimensions of packing

132

er Supply Unit RWN 120

Radio Link TWTs

RWRMN 121
‘characteristics, inpul
sd voltage range Uz 24 ._.BO Vdc!)
ating voliage renge Uiy 20...75 Wode
consumption Py max, 110 W
zl inpul prolection (pico fusea) T il

put is ungrounded. Plus or minus Us and power supply housing have to be grounded,

ng! Turming on without grounding desiroys the device.

cteristics, outpuls
ating voitages for the tube)

ar voliage U= 6.3 0.2 i
rcurrent Ie a5__ 06 A
Uz &00,...2800 W#)
Iz =01...+05 frid
Ly 2150 . ,. 3250 W)
Iy max. 4 md
or 1valtege Ly 1150/1250/ 1350/ 1450 V!
HE or 1 current Iey max. 40 mhE)
olisctor 2 voltage e 5a600/650/700 W3
ollector 2 current fes max. 60 AT

A dsfective fube does not impair the power supply unit.

Dperztion of iubes AW 1125 0 and BW 1125 & with an outpul pawer = 12'W i& only permissibla within tho ritedinpul vellage
| mEnge 461050 ¥

Continuously 3d)stabie a1 th front panel (within Sub-range £1e0s That can of Bet according 1o tube type inside (he davica),
Aglitrstahis inFice the davice in steps af S0V

7 CI'I B =pf insade the device.

)} The sum of collectar T current 2nd collEctor 2 curment may nat recoed B0 mA




Power Supply Unit RWN 129
for Radio Link TWTs RWHN 124

Environmental conditions
Operating tempsrature at front pansl

{see temperature reference point) 20 +70 T
Turn-gn temperatura mire. —20 =
Storage temperature —40 ... +75 =
Ralative humidity max. 95 e
{during operation) (no dew precipitation)

Application altitude ma. 4300 m

Heat dissipation

The heat is dissipated by conduction via the mounting surface. Thereby, it has lo be absoluialy
obsarved not 1o excead the maximum permissible temperature of 70°C (hot 2pot} — not sven
at maximum ambient temperature — at the mounting surface of the power su pply.

To obtain s long service life and high reliability it js. howsver, advisable to ksep the power
supply temperature as far below its maximum value &3 possible.

As regards reliability, a thermally conductive con nection botween tube and power supply has
to b avorded.

Response of the pratective devices

The power supply unit is automatics!ly cut off upon excesding the maximum parmissible helis
load of the tube.
Atter the protective devices (used against helix overload) have responded, the turm-on

procedure for the powsr supply is repeated 8 times. Only if the overlosd exists =till after that
the final disconnection will be carried out.

A new chack cycle is started by pressing the reset button. Every two hours an automaiic resat
command sets the error counter to Zero.

I an automatic disconnaction dus to excess helix curment or line feilure lasts 5 seconds of (255
the tube will be ready for operation immediately after the automatically repeated turn-on.

Should the failure or disconnection last longer than 5 seconds, a delay of grid 2 voltzaz
becomes effactive,

134

power Supply Unit RWN 120
'__ Radio Link TWTs RWHN 121
= at high-voltage side Bin

aterf/cathods +F/K 27
. —-F 22
G2 47

H/L 64/85
1 51
c2 40

54—E0
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Power Supply Unit
for Radio Link TWTs

RWN 129

Ground or Gem;
pind

Uy
+pins7, 14
—pins &, 13
Stby/Trm:
fpin 4
—pin 12
Rasat:
“+pin 3
—pin 11

Aux..
pins
Indic.:
+pin 2
—pin 13

pin 8

f
pin 1

RWN 124

Pins at low-voltage side

The grounding pin connection to houging is electrically conductiva

It is exclusively intended ss reference potantial for f. and f meaz.,
ment, not for grounding the unit

Vaoltage supply
(ungrounded)

At this input & dc voltage of 6 to 30 V switches the grid 2 valizge 1o 150
tube &fter the preheating period. The input is ungrounded and fias an
impedance of approx. 3.3 kL.

Al this input a de voltage of & to 30 V is shortly applied to set the errop
counler to zero and to turn on the power supply again aiter automate
disconnection. The input is ungrounded gnd has an impedancs of
33Kk

Positive output voltage with respect to —Uz, approx. 15 V o 23 v
(A approx. 100 £3) to opearate functions Sthy/Trm. Reset, Indic.

An MPN transistor (Use mas 35 Vil s 100 mA) conducts (ungroundsd -
opan coliactor) if

a} the power supply is autoematically checked for the last time,

b} the power supply has turned off completely,

¢} the helix current exceeds 3 0.3 ma.

Fin to measurs the cathode current with respact to ground. 1V maa
suring voitage corresponds to 2 10 mA cathode current with 2n sxtsrna
load of 100 kL2 (grror max. =3 ma& at fx = 100 mA).

The impedance of the measuring output is aporox. 2.2 KO,

Control unit BT 300 has anather calibration of the Jx measuring ourput
The manufacturer is respansible for adjusting the [, measuring cutout
in the power supply unit.

Fin to measure the hefix current with respect to ground. 1V mezsurnng
vollage corresponds o1 mA helix current (error fax. =50 pA st L =
1 mA with an eéxternal load of = 100 k).

This measuring output can be switched to "1V measuring valtags corr
ta 0.5 mA halix current” by a coding switch,

The impedance of the measuring output is 1 kD or 2 kO, respactivels

er Supply Unit
Radio Link TWTs

RWN 120
RWN 121

~uit example for low-voltage connectar

= 00 (= 55 f;.@

Lowyaltage canneator
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Stangly/ Transmif
| .
1513
{- —
F I'I.n.
{: =
.rlE
Com =
Cethooe arrant
Pk
LS

= &
Is
Heiu cament

33k
1 -

Inpiut fitar
a— fizlerenie petential for ) and |y measuramen|

~m— | MEEELAD CifCUl

fram + hels voltage

o th

EZ) S oante

—-— .
el Ea froen prealam

b0 RIFOr DTnter

¢

Ferwear supizly Loy AV




Power Supply Unit
for Radio Link TWTs

power Supply Unit

Outline drawing BWHM 120
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D subministure commector, |5 cins

Dimmnsions in mm

rﬂadiu Link TWTs

RWN 121

putling drawing RWN 121
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R
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max. rzach of screw & mm

Dimensions in mm
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Power Supply Unit
for Radio Link TWTs

RWN 235
RWN 221

ar Supply Unit
‘Radio Link TWTs

RWN 220
RWN 221

Powar supply unit to operate radio link TWTs, such as AW 189 and RW 1136, -cteristics, input

d voltage range

sting vollage range

Br consumpiion

input protection (pico fuse)

Thiz unit is designed for a rated input voltage range betwaan 24 V and 60 V {without switching,
and includss all necessary safely, monitoring. and control funciions.

The power supply can be adjusted to the individusl tubs operating voltages by interagy
switching.

The heat is dissipated by conduction via the mounting surface. With BWN 220 ths grig 2
voltage is adjusted at the mownting side, with RWHN 221 at the opposite side.

& plug-in centrol unit is additionally available, comprising power switch, siandby switch rezat
button, alarm and prealarm indicators, as well as outputs for remots prasiarm, remote rezzt
cathode and helix currant measuremeant.

aracteristics, outpuls
ating vollages for the tuba)

ztervoltage
ter current
2 voltage
2 current
lix voltage
¢ current
pllector 1 voltage
pliector T current
gctor 2 vollage
or 2 current

Power supply unit RWN 220 Ordering code QB7-X349
Power supply unit RWHN 221 Ordering code Q&7-X323

Weight approx. 2.6 kg net, approw. £.3 kg gross
Dimansions of power supply approx. 340 mm- =< 50 mm = 190 mm
Dimensions of packing approx. 550 mm = 160 mm = 310 mm
l.ow-voltege connectar D subminizgture connector, 13 pins
High-voltage connector (famaleg) MBAC 865, Litton "Minchester
Mounting position any

Bdusizhie insids she devioe in sieps 0l 50V,
i1 Can be 5ot incide the device

140

U=
I3
Usz
laz
Ly
i
Uz
Iy
Uz

oz

24 .. B0
20...75
max 120
15

ing! Turning on without gro unding destroys the davice.

6.3 0.2

0.5,.. 06

SO0 ... 2800

-1 +05
2150...3250

max 4
1350/1450/16001700
ey 440
A60/400/430/450
max 140

“& defectivo tube doss not impair the powsr supply unit.

" The sum of coflectar 1 curtend and collactar 2 curment mey. not-xcaad 140 ma.

Vde
Y do

W1
i
Wy
mA
Wy
maY
W)
A%

Confinuawsty 20justabin at tho froml patel {within sub-range sieps thel can be eat according 1o tube type insida tha dovica).



ywer Supply Unit RWN 220

Power Supply Unit RWN 22q _
for Radio Link TWTs RWN 221 Radio Link TWTs RWN 221

Environmental conditions = at high-voltage side Fin
Operating tempearature at front panel sater/cathods +Fik 27
{see temperature reference point) -F 22
Continuous operation 0...70 T Gz 47
Temporarily for max. 8 h Hf B4 /65
and for max. 86 h annually max 75 C C1 2
Turn-on temparatura min —20 " c2 40
Storage temperature —40... +75 0 : 54—l
Relafive humidity max 95 & perature compensation B1
(during operation;) (rio dew precipitation)

Application altitude max 4500 ™

Heat dissipation

The heat is dissipated by conduction via the mounting surface. Thereby. it has to be absaluizly
absernved not to exceed the maximum permissible temperature of 70°C (hot spot) — nof sven
at maximum ambient temparature — at the mounting surface of the power supply.

To obtain a long service [ife and high raliability it is, however, advizable to keep ths power
supply tempearalure as far befow its maximum value as possible.

As regards reliability, a thermally conductive connection belween tubs and power supply haz
to be avoided.
Response of the protective devices

The power supply unit is sutomatically cut off upon excesding the maximum permissitls helix
load of the tuba.

Aler the protective devices (used against helix overload) have responded, the turm-on :
grocedure for the power supply is repeated 8 times. Only if the overload exists still after that
the final disconnaction will be carried out.

A new check cycle is started by pressing the reset buttan. Every two hours an automatic ress!
command sets the error counter to zero.

Itan-automatic discannection due lo excess helix current or line failure lasts S seconds or le52
the tube will be ready for operation immediately after the automatically repeated turn-on.

Should the failure or disconnection last longer than 5 seconds, a delay of grid 2 voltags
becomes effective.




Power Supply Unit
for Radio Link TWTs

RWN 22n

RWN 254

Pins at low-voltage side

Ground or Com:
pin 8

Ug.’
+ping 7, 14
—pins 6. 13

Sthy/Trm
+pin4d
—pin 12
Rasat:
Tpind
—pin 11

Aux,:
pin 5
Indig.:
tpin 2
—pin 10

C

pind

=

pin 1

The grounding pin connection to housing is electrically conductive
Itis exciusively intended as reference potential for I and /. Moesyra.
mant, not for grounding the unit.

Voltage supply
(ungrounded)

At thig input a de voltage of 6 to 30 V switches the grid 2voltags 10 e
tuba after the preheating period. The input is ungroundsd and has an
impedance of approx. 3.3 kL.

At this input a dc voltage of 6 to 30V is shortly applisd to 58t the 21
counter to zero and to turn on the powear supply again after automate
disconnection. The input is ungrounded and has an Impsdance af
33 kex

Positive output voltage with respect to —Uy, approx. 15 V 1o 23
(A approx. 47 £2) to operate functions Sthy/Trm, Reset. Indic.

An MPN transistor (Uee mz. 35 VIz mas 100 mA) conducis (ungrounded —
open collector) if

a) the power supply is automatically chacked for the last tims.

) the power supply has turned off complately,

¢} the helix current excesds 3 £0.3 mA

Fin lo measure the cathode current with respect to ground. 1V msz-
suring voltage corresponds to 2 10 mA cathode current with an extarnal
load of 100 k€2 (error max. £3 mA &t [ = 100 mA).

The impedance of the measuring output is approx. 2.2 k.

Control unit BT 300 has another calibration of the f measuring cutput
The manufacturer is responsible for adjusting the £ measuring cuiput

im the power supply unit,

Pin to measure the helix current with rezpect to ground. 1V messunng
voltage corresponds to T mA helix current with an external (oad of
= 100 kQ. Due to the temperature compensation the indicaled helx
current value may be up to 0.2 mA too high.

This measuring output can be switched to 1V measuring voltage corm
to 0.5 mA helix current” by a coding switch.

The impedance of the measuring output is 1 k{2 or 2 kG, respechvely

wer Supply Unit
Radio Link TWTs

RWN 220
RWN 221

uit example for low-voltage connector

Low-waltzge compciee Figtvotaps connectar (lemnle)
{prs)
5
+ —}— —
Auxiliary . []
1
& moliary voltsge — Ly
A "
1w g
Indicator 7 7 ) fromm ceunier
_[ 0
froen ezl
5
e ...--’" ! *{ 3 e
Resat 33k
o 6 5 io ermor countar
“__( n
_“_,.-"";___ . lis
— f———y
Stondby/ Transmut 13k ;"_E B
o G £ gy ¢
- 12
—
603
g -
Irpes it=r
. |".'_11. n
)
o £ '8 = Helerance potenta for b and &y measirement
Cthods curent
El |
I‘@" { - |, mEALLETG chrut
L
= " #11
T @ {: —— finm + Rzl valtage
H
et crrant Ijﬁ [
= Fowar supaly urit BWN'™*
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Power Supply Unit RWN 22 awer Supply Unit RWN 221

for Radio Link TWTs or Radio Link TWTs
Dutline drawing RWHN 220 3 i drawing RWN 221
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Power Supply Unit RWN 329

ower Supply Unit BWN 320
for Radio Link TWTs RWN 321 :

- Radio Link TWTs RWN 321

Power supply unit to operale radio link TWTs, such as RW 248, RW 282, AW 290, AW 1127 zn. acteristics, Input

it ast: voltage range Uy 24 8D Ve
The unit is designed for a rated inputvoltage ranges between 24 Vand 80 V (without swiiching ng voltage range Uy 20...75 Y de
and includes all necessary safety, monitoring, and control functions. consumpfion Pa max 150 W

al input protection (pico fuse] 15 A

The power supply can be adjusted to the individua!l tube opersting voltages by interng
switching.

The heat Is dissipated by conduction via the mounting surface. With RWN 320 the grd 2
voltage Is adjusted at the mounting side, with BWN 321 at the opposite side.

pit Is ungrounded. Plus or minus Us, and power supply housing have to bz groundsd.
srning! Turning on without grounding destroys the device.

acteristics, outputs
ating voltages for the tube)

A plug-in control unit is additionally available, comprising power 2witch, siandby switch. res
button, alarm and prealarm indicators. as well as outputs for remote presiarm, rEMoLE reso

cathode and helix current measurarmant. Lir 6.3 =02 i
Ir 05...06 A
Ugs 2300 ... 4700 V1)
Ies —0.2...+04 mA,
Ly 3600 ... 5100 V)
Iy max 3 mé
or 1 valtage Uy 1600 /1800200072400 W2
or-1 current fer max 30 mad)
or 2 voltage U 270/300,/330/400 v
ector 2 currant I max 140 maF

A defective tube does not impair the power supply unit.

Power supply unit RWN 320 Ordering code Q87-X317

Power supply unit RWN 321 Ordering code QB87-X322

Waight approx. 2.8 kg net, approx. 4.3 kg gross

Dimenzsions of power supply gpprox. 340 mm x 50 mm = 190 mm

Dimensions of packing approx. 350 mm = 160 mm = 310 mm

Low-voltage conneatar D subminiature connector, 15 pins —

High-voltage connector (famala) MRBAC B6SJ. Litton/Winchester M Continuoysly sojustznie 5t ine front panet (within sub-range slaps that can be sat accorsing to tubs ypa insiss the device)

Adjustabip in steps inskde the oevica

Mounting position any b1 Tha sism of collactor T curmng and collector @ cumment may not excoed 1£0mA
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Power Supply Unit RWN 32q “power Supply Unit RWHN 320
for Radio Link TWTs RWHN 324 i _Hadia Link TWTs RWN 321
Environmental conditions s at high-veltage side Pin
Oparating temperature at front panel jeater/cathods +FiK 21
[see temperature reference paint) =F 22
Continuous operation 8...70 G G2 38
Temporarily for max. & h Hf & B4/65
and for max. 96 h annually max 73 [ c1 51
Turn-on temperature min —20 " c2 3
Storags temperature —40 ... +75 4 ock circuit 54 &0
Relative humidity max 35 % perature compensation 61
{during operation] (mo dew precipitation)
Application altitude max 4500 m
Heat dissipation
The heat is dissipated by canduction vis the mounting surface. Thereby, ithasto be absolutsly
observed Aot to excead the maximum parmizsible temperaturs of 70°C (hot spot) — not oven
at maximum ambient temperature — at the mounting surface of the power supply.
To obtaln a lang service life and high reliability it is, however, advisable to kesp the power
supply temperature as far below its maximum value as possible.
As regards raliability, s thermally conductive connsstion between tube and powsr supply has
to be avoided.
Response of the protective devices
The power supply unit is automatically cut off upon excesding the maximum permissible neix
load of the tube.
After the protective devices (used against helix overload) have responded, the turn-on procs-
dure for the power supply is repeated B times. Only if the overioad exists still after that. ih2
final disconnection will be carried out.
A new check cycle is started by prassing the resst button. Every two hours an automatic re=at
command sets the error counter to zero,
|fan automatic disconnection due to excess helix current orline failurs lasts & seconds or 1955,
the tube will be ready for aperstion immediately after the automatically repeated turm-an.
Should the failure or disconnsction last longer than 5 ssconds, 2 delay of grid 2 volfeds
becames effective.

L
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Power Supply Unit RWN 32g power Supply Unit RWHN 320
for Radio Link TWTs RWN 334 ¢or Radio Link TWTs RWN 321

Pins at low-voltage side cuit example for low-voliage connector

Ground or Com: The grounding pin connection fo housing is electrically conductiq _ _
pin B Itis exclusively intended as reference potential for I, and 1y meas,.., Low-valtage connectar High-valizge connector [femais]
ment, not for grounding the unit. {pie)
Un: Voltage supply il
+pins 7, 14 {ungrounded) 1 o — C
~ping &, 13 Agriliory i T %] |
Sty Trem: At this input a dc voltage of 6 to 30 V switches the grid 2 voltags o1 ] It
+pin 4 tubz after the preheaating peried. The input is ungrounded and hz I
— i i f ; A |
pin 12 impedance of spprox. 3.3 k2 P e i
Reset: Atthis input a de voltage of 6 to 30 V is shortly applied to sat the =5 A
+pin 3 counter to zero and ta turn an the power supply again after automan: ’ ,_H_D_*[ z . —
polesS ; ; : P i PN e 15k wo | -
pin 11 ;I;Tém gction. The input is ungrounded and has an impsdancs af o ey = E@ ——
e = 1 i
Aux: Positive output voltage with respect to — Uz, approx. 15 V fo 22y r ——
ina A i i v . Indie. J—
pin (A approx. 47 Q) to operaste functions Stby/Trm, Resat, Indic = 5@ S i
Indic.: An NPN transistor (Uzs mue 35 Vil o 100 mA) conducts (ungroundss — ®
+pin2 apen collector) if | - g 3 i
=pin 10 a) the power supply is automatically checked for the Iast time. Reset EET [ == ) I
b} the power supply has turned off complatety, ? @E e, bz prfoe ciunle! I
c) the helix current exceads 2.5 +0.3 mA "_,(__‘_‘—__ :
Iz Pin to measure the cathode current with respect 1o ground. 1V maz-
pin 2 guring voltage corresponds to 2 10 mA cathode current with an ext=rozl
]nad.nf 100°'kR2 {error max. £3 !11.#. gt = 100 ). T ‘[—i—l:'.
The impadance of the meaasuring output is approx. 2.2 kO Stondbyi Tronsmit 33k —
Control unit BT 300 has another calibration of the I, measuring outout. : _ . GZ = 12 G 2 ralay ZSMY
The manufaciurer is responsible for adjusting the f, measuring output - L .—{ 12
in the powersupply unit.
y: Fin to measure the helix current with respect to ground. 1V measuring
pin1 vollage corresponds 1o 1 mA hefix currant with an external load o #4813 ey
= 100 k2. Dye to the temperature compensatian the indicated neiix * gt i
currant level may be up to 0.3 mA too high. AL
The impedance of the measuring output is 1 k0. - ]
= { 8 = Heleronce potertial fae  and &y maasuramen|
=]
B Cathags crrent .
:-EI:T M5 0 {: = feamptating i
t_;lr; E f‘ ®' £ S ~=— tom + halw vallage
: H
Hakx cyrent 1
= Power suppyy unit BN
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Power Supply Unit
for Radio Link TWTs

Cutline drawing RWHN 320
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wer Supply Unit

) Radio Link TWTs

RWN 321

putline drawing AWN 321
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Control Unit

- BT 30g
for TWT Power Supplies

Controd unit BT 300 is suitable for TWT powsr supplies of the series ARWN 1°°, RWN 2+~ o
AWM 3**; it contains all control elemants, Indicators, measuring and slarm outputs neces
tor operating these power supply units. The control unit iz plugaed in the powesr supoly |
and fixed by two clamps.

Control unit BT 300

Weight

Dimensions of the control unit
Dimensions of packing
Connectors to the

TWT power supply unit

Ordering code Q87-X355

approx. 0.2 kg net. approx. 035 kg gross
approx. 30 mm x 55 mm x 180 mm
approx. 85 mm = 105 mim = 305 mm

2 D subminiature connectors, 15 pins,
connection aptionally to power supply unit
for front or for rear mounting

Input connector MRAC 14 P, Litton/Winchester
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rol Unit BT 300

TWT Power Supplies

rol elements, LED indicators and measuring outputs on front panel
OFF power switch

o switch for disconnecting the supply voltege.

ANS/STBY swilch
ch for changing from standby to RF operation.

bution

ton for resatting the error counter in the power supply unit and for renewed furning an
ar disconnaction.

ON indicator
gorsen LED lights up when a cathode currenl = 20 5 mA flows in the lube.

indicator

yellow LED lights up when ths helix current reaches the prealarm threshold sst in the
ar supply unit or when the last automatic switch-on cycie s initiated.

red LED lights up

during the preheating period

\during standbyy operation

the cathods current falis below 20 26 'mA

‘when the power supply is cut off for helix overload or after B short disconnections of the
- supply voltage within 2 hours (the error counter registers short disconnections of the
supply voltage).

in case d) the yeilow LED PREAL also lights up,

jack for Ju [+

¥ lest voltage corresponds 1o 10 mA cathode current at an external load resislance of 100 k2
% ). Impedance of the measuring cutput is approx. 2.2 k. _

The control urit BT 300 has another calibration of the Iy measuring outpul. The manufacturer
' ‘fe'sponsib[e for adjusting the I output in the power supply unit,

Testjack for b [+)

V lest voltage corresponds to 1 mA helix current st an eaternal load resistance = 100 k.
pedance of the measuring output is 1 kL.

TWTs with temperature compensation the helix current indicated is up to 0.3 mA higher
n the actual valus.

jack COM and GND

erence potential for J, and J; measuramant, must not be used for grounding the device,
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Control Unit BT 300
for TWT Power Supplies

Pins of the input connector

Supply voltage Us of the power supaly unit
{pins O/F (=) and H/¥ { +. ground)

The supply voltage range is given in the data shest on the power supply unit. It shouid gg
ragarded that the lower rating becomes up to 1 V higher dus to the voltags drop in .
contral unit. -
Warning! +Uz is connected to the housing.
The power supply unit must be properly grounded before it is turmed on. Turning an
without grounding destroys the device. =

e and [y megsuring outpuls
(pins B, M, N)

These outpuls ars parallel to the corrasponding test jacks on the front panel.

Remote reset
ipins A and C)

These pins are intended for the remote actuation of the reset command {same function 2z
reset button on front panel).

Alarm outpuls
{pins E and J)

Depending on the operating condition pins E or J are connected through to ground by the

switching contact of a monostable relay (contact data: max. 1 A/20 VA/0D Vi

a) During normal oparation (LED ON lights up) the alarm relay is excited and pin E connacted
through to ground, while pin J is not connected.

b} In case of alarm (LED AL lights up} the relay drops. Now pin E is not connected and pindis
connacted to ground.

Prealarm outputs
{pins P and A)

Depending on the operating condition pins P or B are connected through to ground by ih=

switching contact of 2 monostable relay (contact data: max. 1 A/20 VAMOO vk

&) During nermal operation (LED PREAL does not light up) the prealarm relay is excited 210
pin P connected through to ground whils pin A is not connected.

b} In case of prealarm {LED PREAL lights up) the relay drops. Now pin P is not connectsd 2nd
pin R is connected to ground.

ntrol Unit
TWT Power Supplies

BT 300

con guration
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e
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| High Power TWTs
for Satellite Earth Stations,
| TV and Troposcatter Transmitiers




High Power Traveling Wave Tube YH 101 ih PowerTraveling WaveTube YH 1010

For replacement only

Forced-air cooled power TWT for the frequency band 470 to BBO MHz. supplving s vipa,
synchronous output power of 160 W {band IV} or 200 W (band V). YH 1010 is particuizn
suitable for preamplifiers and TV frequency convertars with combined vision and sojny
fransmission.

U B3 [HE%) Wy
I =26 A
heated by dc (+pole to cathode), supplied in parailel

capiliary dispenser cathode

The tube is provided with FPM focusing and can be replaced in the magnet system

The RF power is coupled in and out by way of coaxizl connecions. ) )
racteristics (F = 700 MHz, . = 1.0 A) min nom max

Iﬂtﬁ]ﬂ power Psar 450 550 wﬂ}

Fgain (Pa= 200W) ¥, a2 34 dG

- E 1.35 1.85 3

oid attenuation P 70 dB

ting characteristics for TV translators with combined vision and sound transmission

=ncy [ 470 700 MHz
sync. output power Pasy 180 200 w
Wsound ratio 1001 131

v, =29 =32 dB
ntermedulztion ratio Hiy =40 =40 dB9)
| Ue L— (350 £50)  Liy—(350 £50) W4
| X voltags L = 3650 = 3350 V)
i 2wvoltage s == 850 = 1040 v
rid 1 voltage. negative — Uz 100 100 v
arding electrode voltage Flaey 0 ] YTy
o CuTent T =3 =5 mé
id 2 current T3 =405 = +0.5 ma
de currant I 1.0{=2%) 1.00E2%) A
Traveling wave tube YH 1010 Ordering code Q42-X4610
Tube base special 8 pin type he veltage crop in the Cable s 10 be taken Into 2CCOUNt for 30 &xact sefling of the heater voliags &l the ube canneclar,
woltage drop ot the heater supply 2ds of the S1enderd cable, supplied &5 8n aocessory, @31V m.
We!g htattube approx; 2.7 §g el approx: 0.5 ko gross S manimurm deviation of the hegler vollage excesds ine ebsolute Iimits of =2 % the operating perfarmanca of tha tubs
Weight of magnat systam approx. 37.5 kg net. approx. 85 kg gross DeEmpaired and Hs e shortensd, Fod standoy cosration (withowl eppliad electroda voliages), 1he heater voltage mist
Dimensions of magnet sysiem approx. 195 mm = 220 mm = 720 mm iy Bl t0 56 V. The tube can be operated with full output powss immediataly aiter theheatarvaliage has saon incraised
B R . : il value and letiroda di im
D!I‘I‘IE!‘IS!DI‘!E oftube packing . appraox. $30 mm » 430 mm = 1030 mm h xﬁn“;ﬂmﬁuﬁ;::c m“,f‘,,“iﬂﬁ';ﬁ]i‘;“:;:ﬁ.ﬁ?"’““a“““"*
Dimensions of magnet system packing approx, 430 mm x 820 mm x 1250 mm lm:ﬁmd output of the cold tube in the frequency Band 470 to 850 MHz
' m = 56 48 = achirved by means of phese compansation, .
RF El.'."'! HEEIOT. . CDEI’.;HEII Al ﬂEﬂ'!U.L 500 . e with undsstored mput signel in accordanos with the specification FTZ 176 Pil 2 of the Garman Post Oéfice.
Mounting position in stationary equipment: any. When mounted S el Fopen: —E B F S 1B dB: Frng: —10 4B,
vartically. the bast position with respect to cooling *Profechion resistor of 5T o 100 £2 is required in the cathode fead
ks with th liect & hefix woltage can b2 adjusted 1o achieve cotimum AE linganty {566 dlagram Uy versus i
bl R S B § 8 parding slectrocs should be coonactad to the cathoda via 5 resistor of T ML O0W k),




High PowerTraveling WaveTube YH 1019 PowerTraveling Wave Tube

YH 1010

Maximum ratings (absolute valuss) eral operating instructions
Gollector voltage Us = 1500 Vhis The TWT YH 1010 can only be operated in its magnet system MY H 1010,
Cold de collector voltage Uz max 4000 v ::l-", roperating instructions and detailed data reter lo performance spacifications.
Collector dissipation P max 2500 W "
Halix voltags U max 500 v
Cold helix voltage Uy max 4000 ¥
Helix currant I mran 30 AT
Grid 2 voltage Uaz max 1700 v i
Grid 2 current laz max E ma4 | i
Grid 1 voltage, negative =ity min 50 v Lo FRF Skput
Grid 1voltage, negativa - Uy max 200 L) EL n____)_l I M -
Retarding elsctrode voltage (hegy max 0 VY Tiiee —t | |
Cathode current I max 1100 A T B & 7 :
Load reflection P max 20 W i
Collactor temparaiure i max 200 G5 ‘h'hl:l ik I—B—l o 100
Ambiznt tampearaturs tom min i i | —I
Amblent temparaturs max 50 T ur - le
Storage temperature for tubeang magnst e, min —50 1= Usi Usz Uy
Storage tempearature fortubs and magnet . mas 63 G o = =
e : i PR
i :-- voltage connections
5 Fsupply cable attached to the lube base individual leads altached to the

)

elding of the supply cable (ground); black

Fi¥ forown-elon) "

K fyeliow)™!

L — " 51 {gresn)
") Tha collectorvoltags miest be 350 =50 ¥ lower than the halx woitage.

7|4 profection rasistor of 50 to 1006 s raquired in o coibodo feed.

¥ Trip laval for helix svercurrant proteghion circuit

4] Tha returding electrada shauba be connaciag to the cathoda via 2 resistor of 1AL {10 WAL RV
=) Sew cooling requiramants.

T} Tha cathods = ntetnally ConNMBctnd 1o the heatet |+ oals|
P Cennec: red and yellow leads

164

magnel sysiem

c yellow

RET red

H, ground around termingl on
magnet system
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High PowerTraveling Wave Tube

Cooling

The requirad air flow rate for cooling the collector for operation at mean sez level iz shown
the pertinent diagram. The pressure dropin the air inlet and sir outlet has not besn consider=4

The magnet system is designad such that the air inlet is from side A {side at which the magoa.
system is mountad), The air outlet is at zide C.

If the cooling system fails. the tube supply volteges including heater volizge must beswitckzo
off automatically.

The cooling circuit must be designed such that the absolule mazimum admissiblz collectar
temperatura of 200°C iz not exceeded.

The collector temperature is measured with a thermocouple atthe surface of the two outerang
ane center cooling fins at the air outlet side (attention: collector voltage is applied).

Accessories
Dasignation Design Ordering code
Magnat systam MYH 1010 Qd3-%2410

¥
Coaxial connectar!) M cannector 0B1-X2405
{for RF input)
Coaxial connactor?) 7B OE1-X2404
(for AF output)
Connactor YHZ 5461 bent in direction A Q871-X2341

cable length 25 m

'} The AF connectors should be ordered sopamiely and can ba rewssd when e wbe = repizced
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igh Power Traveling Wave Tube YH 1010
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225 max —-I

:?ﬁﬂ!ﬂ'mgtama!m comnecior Dimensions in mm

167




High PowerTraveling Wave Tube YH 101p Power Traveling Wave Tube YH 1014

replacement only

fa dp O cad-air conled power TWT for the frequency band 755 to 985 MHz. The tube supplies an
%0 mbar mifmin put power of 800 W and is suitable for use in troposcatier systems,
w T e R LI} Aircooling diagram 014 is provided with PPM focusing and can be replaced in the magnet system.
[ 1 1 Airintet temperature .= 25°C The RF power is coupled in and out by way of coaxial connectors
W~ 54 45 1 ] | for operation st mean s8a level
: FiE| Maximum radisior temperalure = 170 ¢
| F.
1 ¥
- 81 a0 - LA
L v :
oA
@t 7+ 38 H Aoty N
= } Hrf# T 1
| Bl i 1 ! h
F{I E‘ T 3,'1 | & . ] ] I
H = amnm
g0+ 5+ 25H e !
| |
L 5] I =
sl 4l 70 1] S
25 E1] IG5EW
— = F

=

3 Uy = ()
The helix voliage can be readjusied
Uy e throughout ithe parmissible lolerance
y range to oblain optimum AF linearity
35
AL AL | Traveling wave tube YH 1014 Ordering code Q42-X4614
i B = Tube base special B pin type _
L3 e e — ht of tube approx, 2.7 kg net, approx. 6.5 kg gross
R st L] 3 Bight of magnet sysiem aoprox, 7.5 kg net. approx. 85 kg gross
| AEENEE | Th A =NN ensions of magnet system approx. 195 mm x 220 mm > 750 mm
5T — L B ] Dimensions of tube packing spprox. 430 mm = 430 mm > 1050 mm
f B e mensions of magnst system packing  approx. 490 mm x 620 mm 1280 mm
| S 1 : nnector coaxial conneciors, 5062
3 : LA | IMounting position in stationary equipment: any. Whan mounted

400 TRV 111 700 H0 900 MHz

=

vertically: the best position with respect 1o cooling
iz with the collector up.
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High PowerTraveling Wave Tube YH 1014 h Power Traveling Wave Tube YH1014

Heating jmum ratings (2bsolute values)
Heatar valtage R 5.3 (=2%) W , or voltags g max 3500 W)R}
Heater current 5 =25 A | collector voltags Usa max 4000 W
Preheating tims ty nane ar dissipation Pe max 3500 W
indiractly haated by de | +polz to cathods), supplied in parallel Ly max 3ron v
meial capillary dispenser cathode Una Max 4000 W
L max a0 mAd)
Characteristics (f = 850 MMz, f; = 330 mA)} min nom max Uz max 2000 L
42 currant T maEx =1 mé

Sutput pewer P o g i 1 voltage, negative — Uz min a0 W
VEWR s 135 1.85 9 id 1 voltage, negative ~ U max 200 v
Cold attenuation i3 70 dB ing electrade voltage T rran ] Y

e ) de current Ix max 1050 m#,
Operating characteristics for use in roposcatter sysiems '\!.'SWFI s, i 14 5
Fraquency band F 755...885 MEz raflection including
Qutput power P a00 W onic 2nd spurious emission P MmaEx 30 W
Input power By 1...35 W lor temperslure I max 200 CE
Collectorvoltage Uy U —{280 =40) V2 ttemperature tee min 0 ©
Helix voltage Uy 3000 ... 3500 v jent tempersture Fanits max a0 C
Grid 2 valtags (- 400 ... 1800 iy e temperature fortube and maanet o rmin —50 °C
Grid 1 valtags, negative o 100 LV ge temperature for tube and magnet  fa. max 65 C
Retarding electrode veltage Ueer o V)
Helix current f =70 ma
Grid 2 current Frz = =05 ma
Cathode currant Iz =850 ok
Merise figurs MNF =37 dB
AM/PM conversion = oA

") The voitage drop iniha cabia has to be 1aken infe account far an exact satting of the heatar yoltags at the fuse conns 07
The vallage drop of tha heater supply leads of the standard cable. supplad 35 an accessorny 201 Vim
ITthe maximum deviation of the heater vollzps exceads the at=olute limits of £2% the operating performanss of [hs b0
will B impaired and its life shoraned, For siandoy operetion [without 2pplied electrode volizgest. the heater walizge -
be raducad to5.6 V. The tube can be cparatad wiin full output power irnmediately after the heatervaitsgs s Do inores ==
I Its nominal valusand the elzcliode voliagos have baen aopiied simultlareoussy

A3 At inputand autput of the eold wbe in tho fmquency band 755 1o 985 MHz

Tyt protoction resistor of 506 10 100 0 i= reguired in the cathode fad

* The miarding efactroga should be cannected to tha cathods vig 8 resistor of 1 MO (10W/L V)L

T AMIPM conversion is the phasa shitt of tha AF autput signal. whan changing the inout pewsr by 1 28

S ooilacto yollages must be Z80 £ 20 ¥ lpwar 1han the Dol woliage

Pietection resisior of 53 0 to 100 £ 5 required in the cpibode lead.

berel for habie overcurient protechiod Sitgil

= (Blarding slecirocs shouid be connecled to Lhe cathiode via' e tesistor of 1L (10008 kW)
o 100D MMz,

E Conting requinemenis
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High Power Traveling Wave Tube YH 1014 Jigh Power Traveling Wave Tube YH 1014

General operating instructions

The TWT ¥H 1014 can only be operated in its magnst system MYH 1014,

requirad air flow rate for cooling the coliector for aperation at mean sea level and 2000 m
e mean sea level is shown in the pertingnl diagram. The pressure drop in the alrinlat and

For operating instructions and detalled data rafer to performance specifications.
outlet has not been considered.

magrnet system is designed such that the airinlet is from side A (side at which the magnst
tem is mounted), The air outlet iz at side C

cooling syst=m fails, the tube supply voltages including heater voltage must be switched

[
RF et | RF ovtpe auto matically.
Fid —i I T cooling circuit must be designed such 1hat the absolute maximum admissible collector
F|:|D—;}2-J l T 1 I O L= I peraturs of 2007°C iz not excesded.
3 |Er 62 lgt‘ z collector tamperature is measured with 2 thermocouple at the surface of the twe outer and
| - center conling fins at the air oulle! side (attention: collector voltage is applied).
|
| 'Il: comtant | i | — =
Requiatar | '€ oo t :;{I 1|;|'.D D'ug —B— ™ D:;_r ssories
1 I—' o - . -
B I A [_ ssignation Design Crdering code
| rorar 3
N5V L0 WoOy| I S i R i .
L 1 shmt [—' T lad l 11a net system MYH 1014 D043-X4074
T e
r - J izl connectar’) M connector QE1-¥240a
| AF input)
a2l connector?) TG Qa1-X2404
RF output)
gCior YHE 9461 bant in direction A QA1-X2341
cable length 2.5m
High voltage connections
supply cable attached to the tube base individual leads attached to th2
magnet system
Shielding of the supply cabils (ground): black c y=liow
RET rad
E ) H, ground ground terminzl om
(brown , magnetsystem
Fik, (brown-yaiow]")
K {yetawl?
G¥ [graen)
| 'I:hB cathoga s interrally connactad 10 the naatar {-poiai ‘ -
*L{annact red and yallow mads. A E T contectors should be grdedsd separaiely and can ba ressod when the tubeis replaced.
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High Power Traveling Wave Tube

Magnet system MYH 1014

A irind, side A
Hgh valizge cable ior i cutlst, side G
Hgh walizge cable I miEdng electroge ol magnet system

cofector (2.3 m fongl (2.3 m fong) red

[3eme cmss sechar}
yellaw

£
t
14

i -

_'\.
R, OB /RN R B L2

- T4 =
&
=
[]

Rk ]

RF autput

g4
— Various slandardized eornpetians
=l
i
L
\
T3 = \] .
_l_

RF o T —

S

Focusg g =———""" 1] '

Comnecioe

oo il

“Yecocording Io Soakial cannaclar

174

Fisstil aspaghitines

Senw Far mowting 1he feld
atstightanes an g be

- ME, max reach of screw M e

[maunting foles on s A
of magnel wysten)

120 max_ 138 man*} e I

- | |
=115 ML eIV P

755 mar —

a—

Dimensions in mm™

High Power Traveling Wave Tube

YH1014

Air cooling diagrams

Alrinlet tempearature t= 25°C
for oparation at mean sea lavel
Maximum radiatar temperature = 170°C

Airinlet temparature t; = 48°C

for operafion &t 2000 m

ahove mean sea lavel

Maximum radiator temperature = 170°C
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High Power Traveling Wave Tube YH 1029 1 ;‘: gh Power Traveling WaveTube

YH 1020

For replacament only

Farced-air cooled power TWT for the frequency band 470 to 8BS0 MMz, particulariy suitan, ‘Healing

for preamplifiers gnd TV translators with a video synchronous output power fo 30 W voltage U

¥H 1020 is provided with PPM focusing and can be replaced in the magnet sysiem current Ir
rectly heated by ac
al capillzry dispenser cathods

The RF powaer is coupled inand out by way of coaxial conneciors.

eristles (f = 700 MHz, Iy, = 750 mA)

ration power Peas

[l signal power gain W
R 5
attenuation i

uency band i

o synchronous output power Pooy
gain Wy
or voltegs U
voltags i
2 voltage U
1 voltage, negative =Ly
carrent I

£ current Iz
de current I

rity

Traveling wave tube YH 1020
Tube hase

Ordering code Q42-X4651

special B pin type i

Weaight of tube approx. 2.5 kg net, approx. 5.2 kg gross

Waight of magnet system approx. 37.5 kg net, approx. 83 kg gross =
Dimensions of magnet system approx. 200 mm « 220 mm = 730 mm T
Dimensions of tube packing approx. 430 mm = 430 mm = 1050 mm

Dimensions of magnet system packing approx. 490 mm < 620 mm = 1250 mm

Mounting position : in stationary equipment: any. When mountad
vertically: the best position with respect to cocling
iz with collector up.

6.3(=2%)
=25
rmin RGm max
350
33 a7
1.35 1.85
70

rating characteristics for preamplifiers in TV transmitters

470...790
50

=295
2800
2800
0...500
100
=15

= +0.5
500
=085

¥h

EN

*
dB

MHz

a8
V4

ma,

mé

I The vosene drop in tha cabio 1as to be faken im0 Sccount for an exact satling af the healer voliage 5t the foko canmaclor,
“tRevoiage diop of the henter supply InRds of the standard caois. supplhed as &n accessery, s 0.1 Vim,
! mEzimum deviation of the heater voltage axceads the absohds imits 01 =2%, ihe operaling perlormuance of tholuba

= B mmp2ired and i18 lite shortsned. For standby oparation [without gppliad electrode volleges), the eaber voltogs musi

RF connector coaxial connector, 50 SEreduced t0 5 BV The 1ubs tan bs oparated with full output powar iImmediately alter the heater wollage hesbeenincreasad

5 nomingl valus and tne slestrode wolteges have been applied smultaneausly,

FEluration power may onky be measured in pulsed operation.

K00t and ouiput of the cold tuba in the freguency band 47D io BED M.

codiecior woltages mast be 200V lowar than ihe helix vollage




High Power Traveling Wave Tube

Maximum ratings ¢gbsalum veluss)

Collector voltage U=
Cold collector veltage Lizg
Collector dissipation Pe-
Helix valtage Wy
Cold helix voltage Lfiia
Helix current T4
Grid 2 voltags U
Grid 2 current Iz
Grid 1 voltage, negative =Ll
Grid 1woltage, positive bldg,
Cathode current I
Load reflaction P
Callector temperatura fe
Ambient iemperature Liyme
Ambigni temperalura tumbs

Storage temperature fortube and magnet g
Storage temperature for tube and magnet g

11 The collactsr volizge must be 200 Y |ower thzn tha nalix voitdge
7] Trip taval far nalix evergurmant pratection clesuit
2| Saf cooling reguiramanis.

178

min
max
min
max

Z600

4000
i
1100
=3

750
20
200
—20
35
—50

Ao o

gigh Power Traveling Wave Tube YH 1020
gral operating instructions
.;.= TWT YH 1020 can only be operated in its magnet systerm MYH 1020.
For operating instructions and detailed data refer to performance specifications.
3F input 1 AF cutput
G2 H c

500 mh,

h voltage connections

FElhode m intemally connected to the heater [+ pale}.
T g End yellow lBads

individual leads altachad o the

magnet sysiem
c yallow
H. ground ground terminal an

magnet system
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High PowerTraveling Wave Tube

Cooling

| i above mean sea level isshown in the pertinent dizagram. The pressure drop in ths Sir inlet zq4

i_ The requirad air flow rate for cooling the collector for cperation st mesn sea level and 2500
| | air outlel has not been considered.

|
111 if !: The magnet system is designed such that the air inlet iz from side A (side at which the magng,
‘ [ ‘ system is mountad). The air outletis at side C.
|

|

If the cooling system fails, the tube supply voltages including heater voltags must be swilchag
off automatically.

| The gonling circuit must be designed such that the absolute maximum 2dmissible collecinr
| temperature of 200°C is not excesded.

| The coliector temperature is measurad with a thermocouple at the surface of the two outsr ang
one of the center cooling fins at the alr outletside (attention: collector voltage is spplied)

T -

I Designation Design | Oveering code
| .
Magnet system MYH 1020 e wangy
Ll
Coaxial connector') N connector 081-X2405

{tor RF input}

| | Coazial connector) T8 O81-X2404
{far RF input}
|
Connectar YHZ 9281 bant in diraction A Ca1-X2341

|
Accessories

cable length 2.5 m

'h The AF conngrtors shouid pe ordoned separntely end can be rewsdd when the tube s replzoed.

||| 180

h PowerTraveling Wave Tube ¥H 1020

agnet systsm MYH 1020

cE
=223 f
p- el i
;:,_E'E::r .
§ il
= = —32-BE&
= ey !
] TR £
i l—d: | o3 i) b
: = "’“2 &
IT—= = = -
- =
: == |z s 3 £
. e ! "_Ez &
£48 o
I = e By I 1=
el i £2 3 g
. - | = gso
5 | £EE =
Z =2
= I B
| = i L] Foousing fing
£ 1 | ~
= i == = i
é = E " l E
E ) g x K i
= o 2 M, i, reach ol sciew 14 miy
!5 - \mauiting hales an side &
= | = &f magnet sysiem]
= [ Gide I
= 170 mayx... 538 man”}
= [ T M —
Crpened
lor luze
T replacemant
== ] 1
]
E
g

225 may -

mu'!umma:inimemlm Dimensions in mm
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High PowerTraveling Wave Tube

i7
=

=

i e e g
i

(<5}
=

=

W by B

Ao Q

mbar  miimin

mibar  mAmin

a1 B

!
2|

Air cooling diagrams

Airinlet tempersture £, = 25°C
for oparation at mean sea level
Maximum radiator ifemperature = 170

Alrinlet temperature {,=35°C
for operation et 2500 m
above mean ss2 level

Maximuom radiator temperature = 1853°C

High Power Traveling Wave Tube Y¥H 1041

{ ﬁ' replacemant only
.

Hi High power TWT for salellite earth stations in the frequency band 5.925 to 6.425 GHz.

1t _gmg!HaerEI operation the tube supplies & continuous output power of 3 KW ata minimum
n of 23 dB. In dual-carrier operation with 500 W per carrer, the 3rd order intermodulation
wct i= at least 24 dB.

1041 iz provided with PPM focusing and operates with depressed collector valtage.
= 1wbe is saslly replaceable in the magnet system MYH 1041, The RF power |5 couplad in
out by way of waveguides.

‘ollector and delay line are water-cooled.

Taveling wave tube YH 1041 Ordering code Q42-X4653

eight of tube approx. 8.2 kg net, approx. 38 kg gross
Epprox. BA0 mm

660 mm = 680 mm x 1520 mm

FT0. DIN 47 302

LIGF 70, DI 47 303

Mounting posilion vertically, collector down
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High Power Traveling Wave Tube

Heating

Healer voltage Us
Preheating voltage e
Heater current iz
Prehsating tims i

indirgctly heated by ac or do (+pole o cathode)

metal capillary cathode (MK cathode)

Characteristics (f = 5.925 ... 5.425 GHz)

Power gain {Fa=3 kW) V.
Gain slope (F.= 2 kW)

YSWH 5
Cold attenuation a

Harmoniocs up to 40 GHz

=]
AV

=g.5
0.85 % U
=25
=5
min nom
2g
02.03
1.5
60 B0
a0

Operating characteristics for 3 KW CW single-carrier operation

Frequency band f
Cutput power Py
Power gain ¥
Collector valtage U
Diarlay lina voltage Uy
Grid 2 voltage Ue=
Grid 1 voltage. negative — Uy
Collector current I
Delay line current L
Grid 2 current faz
AM/PM convarsion k.

5925... 6425
3

=29

11

16 ... 18

25.. 4

80 ... 400

1.2 1.5
= 150

=2

= 4.5

1 The optintem:sating value is indrcatad dn 1he tibg card, supsiied with asch fubas
] i the maximum deviation af tha permissible hasisr vbliage exceeas e acloalty S8l vilned by mesre lhan =3 %, [he ol 7=
parformance of the tube will be impakrad and 18 118 snansned. For standby operation, the tube can be operslsd 30 55 0
of thn rominal heatar waitage withaut the oiner elecirmda voitages soplied
The tube can be opermiod with tull BF powar immedistaly after tha haater voitage has bean incressed to nomingi valus 175

. Ihe olhir glecirode yoitages are applicd simulaneousty.

) Al inpul and outpul ol the cald ube throughout the frequency band 2923 10 8.425 GHr.
'] Lavel of-all harmonics bakow the lundamentalin the lrequency band 5925 10 £435 GHe

At load VEWH = 11

184

21

o s

min

dB
dB/MHz
3

dB

454

GHz
kW
dB
KV
KV
KVT)
v
AT)

mA

“idB

digh Power Traveling Wave Tube

YH 1041

=d 5 MHz apart

Frequency band

Putput powear

Fowear gain

ird order intermodulation product
Eollector voltage

Pelay line vollags

Brid 2 voliage

arid 1volizge, negative
Eollsclorcurrent

Delzy ling currant

Grid 2 current

Maximum ratings (gbsolute values)

-_- llector voltage

Eollector voltags (P-= 3 kW)
(X P.=2KW)
(EP.=1EW)
(£ P.=0.5KkW)

Follector dissipation

Pialay line voltage

Palay line current without RF
Palay ling current with RF
Brid 2 voltage

arid 2 dissipation

Brid 1 voltzge. negative
Grid 1voltage, negative
Eathode current

outpul power

Eoad VEWHR

Rmbient temperature
mbient temperature

U
Ue
te
Lz
e
Ly
Tua
T

Pas
=Lz,
= U,

Iy

H
tare

fame

5025 ... 6425

1

=M

=24

iR

18 ..-- 18

24 .4

BO ... 400

o

=150

=2

max 14
mirn T3
min 125
min Fi-
min 55
max 20
max 185
max &0
max 160
max 45
max )
max 2.2
min 50
miax 1.F
max 3.5
max 1.2
min =20
max ae]

IJ _'lhE optimam sstting valos & indicated on the tube card, supplied with each lube.
B A circulaior must bo proviced af the input and output af the lube. The load WSWR mey not exeend 1.2:1 in the reguency

Eand 5555 10 8.425 GHr and 2.1 oul ol the band

erating characteristics for multi-carrier operation with two carriers each of 500 W,

GHz
feh
dB
dB
B
BV
KV
V1)

m#a
i

kY
kW
e

o
K
Eal)
ma
mé
kv

kY
ke

&
o
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ngh PowerTraveling Wave Tube YH 1041 High Power Traveling WaveTube YH 1041

General operating instructions | Magnst system MYH 1041

The TWT ¥H 10471 can only be operzated in conjunction with the magnet syztem MYH 1021,

1 74 = 116 - —-I
When mounting the magnsat system the distance between the magnet system and largs ferro. r Tiomroae —I "_Hg |
magnatic parts (e.g. mounting supparts) should be 50 mm and betwean tha magnet system ang /ﬂm-'lﬂ'-"-mi "7 4—‘
small ferromagnatic parts je.q. scraws) 10 mm. The spacing betwsen two magnet systems I ‘ ‘\-.\Iéf
should be at least 170 mm. In order to replace the tube, the magnet system can be swung opsn ; | i i | | [z
alang its axis of symmeatry. . | b \1_ . = ‘ 1
W
Details on power supply such as glectrical data, current and voltage monitoring etc,, and ! | 4 - 'r?
operating instructions are contained in separate specifications. ; ! MjF—r =
= o o T
Cooling T E=
To dissipate the heat developed, the collector and the delay line must be cooled by delonizsd % fpat __:_-j ™ | ~Wavzpuide unction
water, _1 S == F‘ 2 L.
) T i 1
Collector; | N B |
Water flow rate 30 l¥min b, | |
Pressure drop 4 bar | L |
Inlet temperature max 65 'C I ] |
Qutlet tamperature miax 83 G 3 — HE-— 1 g | M- m- H
Delay line: ! 8 ||| L ‘ |
Water flow rale i [frmiin F\ L u U
Prassure drop 4 bar | : LA -3
Inlet temperature miax BS C tuL
Dutlet temperatura max 85 s
The magimum permissible static pressure in cooling lines must not excesd B bar. F oumut F
In view of the voltage difference hatween collsctor and delay line. it must be ensured that the | - - ::
watersupply lines areappropriately insulated. The tubs must be protecied such that the supply - — b
voltages are disconnectad from tube if there = a failure in the cooling system. i 2 :‘
T 5
h'l F-HF__?; o1 l
Lrepromuey] 1 1
| Il
- T /f
T o |
AT i / ;
Colectos /. Célecior cosiing Hokecis- ¢ Deley ine codiing
PR sesem meler 12 mm system

Dimensions inmm
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High Power Traveling Wave Tube YH 1044

Iy = fiduration of heating interruptian)
for sz.n.:?" 90 % of PE nam

H]
M T

Jl di -

0 50 W00 0 200 70s
—— Cureticn of hestting interruption

High Power Traveling Wave Tube YH 1042

" Far replacement only

High power TWT for satellite earth stations in the frequency band 5.925 10 6425 GHz.
il

(! ; single-carrier operation the tube supplies a continuous output power of 3EW ata minimum
of 28 dB. In duzl-carrier operation with 500 W per carrier, the 3rd order intermodulation
yroduct is at least 24 dB.

YH 1042 is provided with PPM focusing and opsrates with de pressed collector voltage.
= tube is egsily replaceabls in the magnet system MYH 1042 The RF poweris aoupled inand
it by way of waveguides.

The collecior is forced-air cooled and the delay line water-cooled.

Traveling wave tube YH 1042 Ordering code Q42-X4654

I}_‘i‘&ight of tube spprox. 9.5 kg net, approx. 38 kg gross
Length of tube approx. B30 mm
-Dimensions of tube packing B60 mm * 650 mm = 1520 mm

Yiavequide F 70, DIN 47 302
“rignge UGF 70, DI 47 303
Mounting position vertically, collector up




High Power Traveling Wave Tube High Power Traveling Wave Tube YH 1042
Heating erating characteristics for multi-carrier operation with two carriers each of 500 w,
Heater voltage e E ad 5 MHz apart
Freheating '.r?:ultaga s : . requency band f 5.926...6.425 GHz
Heater current ' e ; Cutput! power Py 1 KW
Preheating time f : ; ‘Bower gain V. =594 dB 3
indirectly heated by ac or dc (+pole to cathode) ‘order intermodulation product d: =24 dE
metal capillary cathode (MK cathode) tactor voltage Uz 1 ki
ay line voliage i 16... 18 kY
Characteristics (f = 5.925 .. 6.425 GHz) i G rid 2 voltage Ugs 504 iy -:fuu ::"u:;}
Fower gain (Ps = 3 &W) Vs d8 | Grid 1 voltage, negative I;'m 1 b i A
Gain slope (P; = 2 kW) AV IAL dBIMHz = ||e¢mr{:urreﬁlt fc = ISEI . s
Gain variation [P = 1.5 kW) AV dBss) zllnuer::;;rlren ;HE o mA
valeh g 15 : 7 Gri . =
Eﬁaﬂ?&ﬂﬂ 40 GH=z % gg - zg 5 __ﬂ_.a.:imum ratings (sbsolute values}
\Collector voltage L maEx 14 KV
Operating characteristics for 3 kW CW single-carrier operatian _. lizcior voltags (Po = 3 kW) U mim -:r:l] , ‘::
| rp.= in .
Frequency band f 5925 . 6.425 5 Pt :m El'f i ks oA
Es:f;tgﬁ?:er - i = _ | (EP=05KW) Ue min 55 m
Collsctor veltage 11 Collector dissipation Fe max 20 i
Delay line voltage 1618 Delay line voltage Uy max 185 Y
Grid 2 voltage 25 s : Delay line current without BF /- mEx BO m
Grid 1 voll ; i A Delzy line current with AF T miEx 160 mh
e t 0 e 3rid 2 voltag U max 4.5 kv
Collactor current 14... 15 Rl 2 voltags Pre max g W
Delay line currant = 150 Bﬁd o capaten: UGE 22 kv
Grid 2 current =3 Grid 1 voltags, negativa —Ug, max e ¥
AM/PM convarsion _:_: 45 and 1 voliegs, negative —Ulgs min
=R thode current ix max 1.7 &
output power P max 1:.; ;W
d VSWR 5 max .
lent lemperaiurs tums min —20 i
bient temperaturs tars max =18 "G

'} The agtimum satting value 18 imdicated on tha tube card, seoolied with sacs tusa

2} I 1 maximum devietion of the pormississs heater voltAge eaxceeds tha acluaily Sot valuss by more than =25 102
gpergling performanca of the tubie will be impairad @ng i85 1112 shartenss. For stangoy opSraticn. the fube can be operied
at B3% of tha nominal heater voltage without tha other sizctrode vollsge= appbed
The tube can be operated with Ul AF power immaditely attarthe heater voltage s inorassed b0 nominel vale and the 2802
aleciroda voltages ore apphad simullanscusly,

’:I AbInput and culout ef the cald futa throughout the fregquency bans 5928 106 435 GHo

‘) Lovel of all harmanics Bélow the fundamantas in the regquency Sand 5925 10 £ 425.GH:

5 Afnfnnd VEWA = 11

. E925 sp £ 425 GHz end 21 outof 1he band
] Wilh gain aqualizer,

) With cain egualier
180

M The optimim setting velie is noicates on the tube card, sUpplied with each jube, )
-"‘l.lu Eirculator muest be provided attho input &nd oultal of the uta. Trelped VEWR may not exenad 1.2:1i0 Lhae Treguancy band
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High Power Traveling Wave Tube YH 1042 High Power Traveling Wave Tube YH 1042

i

General operating instructions :Ha.gﬂ&t systam MYH 1042

The TWT YH 1042 can only be operated in conjunction with the magnet system MYH 1042

[—=a175

When mounting the magnet system the distance between the magnet system and large 155 —— i ————— ____E;ﬂf:"“‘
farromagnatic parts {e.g, mounting supports) should be 50 mm and between the magns i = 4 1 e MEes e el b 5
system and small farromagnetic parts (e.g. screws) 10 mm. The spacing between Iwo maong [ — I % —— ﬂ
systems should be at least 170 mm. In order to replace the tube, the magnel systam can fe ' [ .__' :
swing opan along its axis of symmetry. s ' |
: agtar
Detallsonthe power supply, such as electrical characteristics, current and vollzge monitonng z | ,-’ﬂ:::thh
etc., as well as starting the YH 1042 are contained in separate specifications 1 i
3 o len gurz
Cooling I | TE, o _/Wﬂﬂﬂdlm
To dissipate the heat developed, the collector must be cooled by forced air and the detay Iine o ' Diday fine
: e L f
by decalcified water. - 1‘h 11 ' ,lJ iy weolrg
Collsctor: i * L'_',..r =l ] iz
Collector dissipation 18 kW rulll= e | =5 S8 31
Air Now rate 5 m3/min 1 [ ==
Preszure drop 20 mbar X 5
Inlet temperature max 55 C =
Clutlet temperature max 140 °C 1
Delay lins: 2 {i} 1
Watar flow rate 4 I/min -
Pressura drop 4 bar =
Inlat tamperature max s G =
Outlet temperature max 85 © SF frpat
; . . = E G340
The maximum permissibie static pressure in cooling lings must not excesd § bar. = : — —_
The lube must be protectad such that the supply voltages are disconnected if there s afailurs [ —':_5;_'1'| ::=~&“'-""ITW raial fizid
I z ozl
in the cooling =ystam, squalizes . sl
—--—__ Auigl tigkd
cormestion
= Electrode connections
Hester brawen
FealedCathote  yellow
Grid 1 CIEEn
Grig 2 b

Dimensionsin mm
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High Power Traveling Wave Tube

I gh Power Traveling Wave Tube YH 1043

t, = f {duration of heating interruption)
for Pas = 90 % of Paaam

5
Kl - 1T I A
SESscasicsisssmssmassauss
A RaErmasa(UUA
60 - SRS EmmsmmEd
fh N _-;’l’r._..'_ i_. i. 1 .;

194

L] 150
— Duration af heating intzmupticn

i

qh powsr metal-ceramic TWT for satellite earth stations in the frequency band 3.925 to
5.425 GHz.

b

In single-carrier cperation the tubs supplies a continuous output power of 1.2 KW at a
‘minimum gain of 30 dB. In dual-carrier operation with 75 W per carrier the 3rd order nler-
‘modulation product is &l leag) 24 dB.

:~. 1043 is provided with PPM focusing and operates with depressed collector voitage.
The tube iz easily replacesble in its magnet syslem. The AF power is coupled in and out by way
‘of wavequides.

The complete system comprising collecior, helix, and solaneid is forced-air cooled.

eling wave tube YH 1043 QOrdering code Q42-X4655
pight of tubs approx. 11 kg

Cl. cooling air duct approx. 32 kg

ght of tubs incl. packing approx. 70 kg
ight of maghet system
Cl. cocling airduct and pecking approx. 107 kg

= length approx. 610 mm

‘Dimensions of magnet system with tube  appros. 630 mm = 400 mm = 565 mm

Dimensions of tube packing approx. 1160 mm s 900 mm = 830 mm

mensions of magnet system packing  approx. 680 mm = GB0 mm = 1000 mm
eguide WH 137

o= LG 3440
DUnting position vartically. coliector up




High Power Traveling Wave Tube

Heating

Heater voltage

Preheating voltage

Heater current

Preheating time

indirectly haated by ac or dc
meatal capillary cathode

Characteristics {f = 5925 ... 8425 GHz)
Fowsargain (Pa= 1.2 kW)

VEWR
Cold attenuation

6.0

0.85 = U

32

=5

min nom max

1]
15 21
i)

Operating characteristics for 1.2 kW CW single-carrier operation

Frequency band
Output powsr
Fowsr gain
Collector vollage
Helix voltage

Grid 2 voitaga
Cathode resistance
Helix current

Zrid 2 current
Collector gurrent
Solenoid valtage
Solenold currant
AM/PM conversion

" dhe makimum devigtion of (e permizsible heatar vollige exceeds +1 % {ab=olile masmum ratings), the agsmat =3
parormance of the tuse wiil be impaired ang 15 1ifs shortesnad. For stand-oy opsraton, e fube can be operstad ol 557

5825 .. 6425
1.2

= 30

7.0
BE.._28
55...60
108

= 15
=23
0.8...095
=190
10...125
=4a

al the pominal haator voltaga withoil tho other alactrode soltages applad

Thar lube can be ogparaled with full BF poweor immedately aftor the heator volfiage = incraessd to nominal value and 178

clher glectrade voilages ara applied Smulianecusly.

AL Inpul Bed oulpot alhe cold lube ihrorg Boul the freguwency bend 5525 10 5425 0H:
* The optmum sRtting Yalus s indioslad on the tue cand. supphsd with e2ch fube
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GHz
kWY
o8
kY
AT
PUED

ma
ma
A7

A
“gE

'High Power Traveling Wave Tube

YH 1043

=

ced 5 MHz apart

T

requancy band f
Dutput power P
Bower gain V.
\Gain variation AV,
Gain siops ol
Frd order intermodulation product s
Coliector valtage Lig
| i:l'ali:t voilage Uy
Bnd 2 voltzga ez
| Gathoda resistance Ry
\Helix current T

rid 2 current Te
fector current fe
lenoid voltage Ll
Solenoid current fan
AM/PM conversion ks

Maximum ratings (sbsoluts valu g5

lector volisge e
ector voltags U
eciorcurrent Ie
Gollector power digsipation Pe
Helix voltage U
Helix current I
id 2 voltage Ugs
Grid 2 dissipation Prz
Grid 1voltage, negative — Uy
Grid 1 voliage, negative — U
Output powsr =

Drive power (=
Load VSWHA 5y

Ambien! temperature tumn

Ambisnt temperature Ty

5,025 . 6405
150

=23

=3
=008
=24

4.0
BB...08
45, .60
100

=15
=25
08..085
=180
10... 125
=3

max
min

max
max
rax
s
max
max

nmEmEEﬂ-—-mm

min
max 1.4
max 25
maex 1.2
min —40
max 55

v Thcqpnm-,;rr. cefung value m indiceied on the lubs cand. suppl=d with sach tuba
.’iﬂuﬂ:;p-pfu;q.:-,-pn fiiter musl be tanneaied o the 8F owpgal. Farthe AF input, & circulator (WSWR < 1.9) israquired

At 2 foad VEWR = 135

erating characteristics lor multi-carrier operation with two carriers each of 75 W,

GHz
W
dB
dB
dB/MHz )
dB
LA
kW 1)
v 1)
0
ma
mé
ATy
W
A7)
“dB

Ky
kW

KW
KV
mé
K

KV
ke
]

i
G
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High Power Traveling Wave Tube YH 1043

General operaling instructions

Thia TWT YH 1043 can only be operated in canjunction with 2 magnst system M3 1043.
Cretails onpower supply, such as electrical characteristics, current and voltage monitoring o -
a5 well g5 starting the YH 1043 are contained in separate specifications.

Cooling

To dissipate the heat, collector, helix, and solenoid arz air-cooled inacommon cooling sysiem
The following coaling data apply to oparation at mean sea laval.

Extraction air coaling;

Air How rata mir 8 m3/min
Pressure drop approx. 8 mbar

Inlet temperature max. 55 G

Dutiet temperature max 140 “GT)
Forced-gir cooling:

Air flow rate min 8 mimin
Prassure drop approx. 14 mbar

Inlet temperature max 53 g

Outlet temperatura max 143 "GY)

Ordering codes

Designation | Ordering code
TWT YH 1043 O42-X4655
Magnet system MS 1043 D43-X3043
Air cooling duct YHZ 85835 ; Q81-x801

'y Mesisures 30 mm bohind collesior

138

Hi gh Power Traveling Wave Tube

YH 1043

Magnet system MS 1043

JAir et YHE 8585

o

RF input
- AF atput

|
SO0 max
BITRgy —————————————=1

kil =
an
120
L]

el
i moacs mosss B ko
4._ E..\_t_\r,_'\. = =]
e of ieore et pels

N

icennod be mentEns,
e tube smiatiene
r-l" b= icomsati=g

i

=]
i3

g|
g

F— T4 max

'

]
Graurding
—=— ferminal lor magnet
1

— Grounding términal
= faor tuba |

0t
i
M ——

Dimensions in mm
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YH 1045

High Power Traveling Wave Tube

YH 1045 High Power Traveling Wave Tube

i

High power TWT with a saturation output power of 10 kW for satellile earth stations in the ;'[_-I:auiing

frequency band 5.925 to B.425 GHz. e voltage m an 5 Vi

in single-carrier operation the tube supplies a continuows output power of B KW at a minimur H eating voltage Uy 0BS5S = Uy Y

gain of 30 dB; in multl-garrier gperation at an output power of 1 kW the tube s gain is greats 'Hﬂﬂlﬂrgurrenl = =15 B

than 34 dB. In dual-carrier operation with 500 W per carrier the 3rd order intermodulation Preheating lime Iy =0 min

product iz at least 28 dB. indirectly heated by sc or de

YH 1045 is provided with FPM focusing and operates with depressed collector voltaos gtal capiliary cathode

Tha tube s easily replaceable in its magnet system. The RF power is coupled in and out b, ebiaracteristios (f = 5.925 ... 5,425 GHz)

way of waveguides. = min Mo max

Collector, dalay lins and sofenoid are water-cooled. Saturation pawer Paar 10 KW
‘Power gain (Pa= B kW) V. 30 34 dB
VEWR 5 1.5 26 7
Cold sitenuation i 80 dB

Traveling wave tube YH 1045

Weight of tubs

Waight of magnel sysiam

Lenagth of tube

Dimensions of magnet system with tube
Dimensions of tube packing
Dimensions of magnet system packing
Waveguids

Flange {for RF input

Flange for RF output

Mounting position

200

Ordering code Q42-X4657

approx. 35 kg net, approx. 145 kg gross
approx. 310 kg nei, approx. 435 kg gross
approx. 1045 mm

approx. 2-420 mm = 1090 mm

approx. BP0 mm = 1030 mm = 1770 mm
gpprox. BG4 mm = 834 mm = 1074 mm
WR 137 or B 70, DIN 47302

CPR 13T or PDR 70, DIN 47303

CMR 137 or UER 70, DIN 47303
vertically, colisctor up

‘Operating characteristics for 8 kW CW single-carrier operation

T) The optimum setling vaise i indiszied of 1he LeDe cand, supplied wiih each tubn

Frequency band f 5.925 ... 6425 GHz
‘Dutput power P. B kW
Power gain I'A = 30 dB
Colleciorvoltage U 135 kW
‘Delay line voltage Uy ¥ KV
2Grid 2 voltage Vg g._. 115 V)
Grid 1 vollage, negative — s 50...400 WY
“Collector currant without RF feo 27 .82 Al
‘Delay line current s =110 i
Grid 2 currant Jes =25 mi
“Solenoid voltage 1 Liaic =12 W
‘Selenoid voltage 2 ] = 350 W
“Solenaid current 1 Tatn 1 02 8 At}
“Solenoid current 2 A B...125 A
CAMSPM convearsion [Py = 4 kW) iy =13 “dB

T4 the cmarishem deviahion of The mas fealsr votage exceeds the BLIUEIY 58t valuss by mara than 1%, the operating
peiformancs of tha tube will be impaied and #e fife shorlened,
For stand-try operation, the tubs can be oparsted af B5 % ol the nomingl keater voltage without the oiier electiode voltages
appiked. The tubs can be opetated with Tell BF power immeadeately attar tho haaler waflage s inprmased o nominal valueand
tha pther slectrods wollsges 8re appied simulznesusly B
B AY the ingert amd output of 1ha cold tube throwghout # frequancy Sand 5,885 1o £ 4256 GHz.
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High Power Traveling Wave Tube YH 1045 High Power Traveling Wave Tube YH 1045

=

Operating characteristics for mulli-carrier operation with two carriers each ol 500 W,

‘General operating instructions
spaced 5 MHz apart i

-T]‘heTWT YH 1045 can be operated anly in conjunction with the focusing system MS 1045,

Fraguency band f 5825 5435 GHz || otails on the power supply, such as electrical data, current and voltage monitoring etc.. and
g{':‘pm pan_war ff ' 5 :"‘; operating instructions ars contained in separate spacifications.
WEr gain E: =
Gain variation {500 MHz) A =5 aB Cooli
i in
Gain slops AVJSAF =008 dB/MHz faooling : .
Ard order intermadulation product o =28 dE ‘o dissipate the heat developed, collsctor. delay line, and solenoid have to be tooled by
Collector vollage U= 135 kY distilled 2nd delonized waler
Dalay lina valtage Uy 1721 kV=) ~oilaet
3 scior

Grid 2 voltage Lz 6... 115 kY2 :E?Ellec;ur dissipation 70 A0 A0 J
Grid 1voltage. nzgative — Ui 50 . 400 V) -'-;ﬁ'alET Horw ra‘;.n oS an 75 |Fmin
Collector current without RF fen 27..32 AZ) Pressurs nrnp_ = =05 =2 bar
Uty fine gt A =% A Pressure at outiet =4 =4 ) bar
Solenoid voltage 1 Uzar + =12 v Delay lina: i
Solenoid valtage 2 Heara =35 Y  Water flow rate 12 b""“
Solenoid currant 1 | A 02.._ 8 AT - Preszure drop 4.3 ar
Salenald current 2 foma 8 .._125 A%) = lanoid: P i

= | Water flow rate mn
Maximum ratings (absolute valuss) : :w?- ure drop =15 bar
Collectar voltage Ue maEx 20 KV : max 85 G

! eralure
Collector voltage e min 13 kW | 'Eiuet}:mr:nemture max BS .
Collector dizsipation P max 70 kW \ ’ ) )
Callectar current Iz Tax 35 A The maximum psrmissibile static pressure in cooling lines amou nts o 10 bar.
Celayline volinge: Us i i n¥ B vicw of the voltage difference between collector and delay line (ground terminal} appro-
gz{:: :::Z z:zz:: ::::uﬁuﬁ A ::H : $§ :Jlgg Ei_" priate insulstion of the hose pipes has to be ensured.
= H
Grid 2 vollage Uga max 125 W | Goolant conductivity =2 ns
Grid 2 dissipation = max 50 w | Lesksge current betwesn collestorand ground =1 ma
g::g : :3:232' EEEZ:'[:: :EE‘ ??ﬂx EE" E\" :"I'he hoss pipes are not allowed to touch metal parts
CW output power F‘: a 10 FA !
% Ordering codes
Load VEWR 5 max 1.15 5 prdeding _
Ambiant lamperaturs [ min —20 T9 Designation | Qrdering code
Ambign! lemperaturs b max 55 i
TWT YH 1045 (42-X4857
Magnet system MS 1045 | Q43-x3045
AR In:u:; 'J'.S.;.;I'H. =11
3y The pplimum setiag values iS indigaled on the Wube card. suppliod with gach tube
A} Witt-a naw tubo tha dalay line curmnt withogt 85 3Har WMng-on most e edual B0 or lses i S0 mb
A} Agirculator must ba provided atine AF input nd odiput of the fube. The losd VEWR may nod aoeed 13301 m ke freguesm
bond 59250 6,435 GHzand 21 ol of Band e —

T Wikl waler in {he tocling Svsibm ) open cooling circuit
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High Power Traveling Wave Tube

Magnet system MS 10435

¢ !

Cofecior coaneciion

Y =500 mm, red II."i @00 e -

lar pump
T
£

__—Callecter coolng

hoae pipe Tt 3 B2

'High Power Traveling Wave Tube

¥YH 1047 —A1
YH 1047 —A2

: High power TWT for satellite earth stations in the frequency band 5.850 1o 6.425 GHz.

In singie-carrier operation the tube supplies 3 continuous output power of up to 700 W aka

- Jhe tubs is {orced-air cooled:

| minimum gain of 43 dB. In dual-carrier operation with 50 W per carrier the 3rd order inter-
“modulation product is at least 26 dB.

¥H 1047—-A" is provided with PPM {ocusing and operates with depressed collector voltage,
" A coaxizl connsclor iz provided for the BF input and & waveguide for the RF output.

i w |
thdiiig: | i
dalay [ris -] o
hoe pipeing. dia. 58" 4 Sic=ncic: cooling -
{ e 100 e (51 n o poe it g2 3@
i
.| B
I o=
s
=
i :
:'_:I Solongd - _ T
& ™ |
= (
T &Ko = ¥ 14
f - i
& :
- -
==
I — Epace for sokned
Tibe —_ | £oging system
!
Traveling wave tube YH 1047—A1 (600 W) Ordering code Q42-X4659
| Traveling wave tube YH 1047—A2 (700 W)  Ordering code Q42-X4661
Electroda connzctians Hexitle, | = 200 mm .
Heiter Graver e Weight of tube approx. 7,3 kg net, approx. 19.3 kg gross
Haatar brawn, i | LS Dimensions of tube approx. 545 mm » 135 mm ® 138 mm
gfg?de etk g Dimensions of packing approx. B85 mm » 460 mm = 450 mm
g 2 EiT L ‘HF input N connecior (femala)
AF output flange CPR 137 F with 10-32 UNF thread
Dimensions inmm Mounting position any

*| Haatar santdr connacind to cathods
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High Power Traveiing Wave Tube YH 1047 —Aq High Power Traveling Wave Tube YH 1047—A1
YH 1047 A2 YH 1047—A2
Heating Maximum ratings (absoluts values)
Haater voltage L= 6.3 v Collecior voltage [ max F KW
Heater gurrent I: =32 A Collzctor voltage Uz min 5.7 kW
Preheating tims 1y =3 min Helix voltags Uy max 117 kM
indiractly heated by ac or de [+pole to cathode) | Halix voltage Ly min 0.2 (A%
metal capillary dizpanser cathode Helix current Ty max 25 a1
B Grid 2 voliage Uz max Uy+0.25 Ky
Characteristics ({ = 5.850 .., 6.425 GHz) TTin nom max Grid 2 current T fmax 25 md
Cathode current T max 450 ma
Power gain |Pe=BOO/TO0 W) Yo 4 E[E | RF oulput power Py max oo W
WEWR at input = 1.6 o ] ; .
Cold attenuation ot 50 il F input poter P A ico m
Load VSWHR 5 max 1.7
Operating characteristics YH1047-A1  YH 1047 A2 | ﬂg:ﬁ:; P 0100 i o o .
Frequency band f 5.850.., 6425 5850_. 6425 GHz | Storage temperature min —40 o0
Cutput power F: 600 700 W " Storage temperature foi max 75 g
Power gain Vs =43 =4 a8 “Height above mean sea level iz 3000 ¥
Callectar voltage U 5.7...58 fir s A 8y - For general instructions, recommendations for designing a power 1 d detailed dat
Helix voltage U 109.. 113  108..113 kv il latim i RIghing-a power.supply. and detalied data
Grid 2 voltage Ll Ly Uiy kY L PoAOIMANCE SHECHCHAS
Helix current Iy =20 =20 méd
Grid 2 currant iz —04... +2 ~0.4...4+2 mA
Catheds current te = 445 =450 A
AMPM conversion kg = 1.5 =2 A
Operating characteristics ¥H 1047 -4A1 ¥YH 1047-A2
Fraquency range f 5:850°...6.425 5850...6425 GH=
Cutput power Fa B0 70 W
Fower gain Vs =43 =43 dB
Gain variation AV, =g =2 dg<
Gain slopa AV /A =002 =01 dB Mz
Jrd order intermodulation product
{2 = 30W) fr & =305 Wiz
{2 35W) dy =315 dB
Collector voltage Ue 5T ..-5B9 5.7...5.8 kY
Halix valtage Ly 108...11.3 109...71.3 kv
Grid 2 voltage Vg Uy Ly KV
Helix currant I =20 =30 ma
Girid 2 current - 04, 2 —04. 42 mA
Cathode current " = 445 = 460 A

"} I the maximum daviation of the heater veltage exceeds tha absaiuta limits of £0.3 Y, the cperating pertormanos of the s
will Be impaired and Hsbifa shorsmed,

1Al fube b peration throughout the frequenoy band 5630 1o B 435 GHg

') The cplimum setting valuo is indicated on tha fube card. =bpplied with aacn fise k-

‘I AtnlnRg VEWR = 1.1, P T deeed 100 hstin pwvps o profeciion sl

—
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High Power Traveling Wave Tube YH 1047 —44 High Power Traveling Wave Tube ¥H 1047— A1
YH 1047— a2 I ¥H 1047—-A2

Cooling __'qutline drawing YH 1047 —As

& farced-air flow is used to dissipate the heat developed by the collector dissipalion. The
following cooling data applies to operation at mean sea level

Callector dissipation 2600 3250 w g &
Air flow rale 170 230 m3h = . z £
Pressure drop =5 =85 mbar ” : ETEET
Indet temperature 25 25 *C i = EEET
5 = SEsg
The temperaturs is monitered by the integrated thermal switch. The thermal switch has fo b= gﬁ = E_ ‘“_,_.,: f
part of an Interlock gircuit which is provided to disconnect the tube upon excesding the max | -: L = gf S
permissible temperature. E’_a i BEEE
£ I =
- | by —TA
= :t ! ') | —| 54
L2 % I |
s = & I ot I | b i -
e = | & =
e 6,35 @ S
= = == | i B | = =k
= = 12507 =3 E o
N SU] Lz | =
[ = 1 - - =
E &S H—“E[— ‘e_[ | é‘ o B 2
=5 = P
;.g E i : ] I I F”}
= E- _ P
%_. = & | E38 P |
b - e = | =
E 123 | : | [ ;i oy pr=]
= I i . = - T BT '
Z ! _’.._ F: - fl202 EE %E—Ej
e ) e [ 23 | & 522
Sl I 5 | L-7a8
= 7 - 1L 1 | 9 & | 3 ot e
E T % z L S wmESs
= | 1 | 2 B /
= L £ T -
- o b e o - -
=B | ; = 3
5 T e PGS 7 /
&% 1z 1= ./
B = A I
. J + ® .
2 5 | 1 i+ & o i
= i 0 3,
i | L T @ & - B
I" £ | 1 1 _@-I@- i A S BT
) T Tiz
[ T, _.Jﬂj_-—— |_|| ul_ : EE HE :
= - _ T
_._15?;? - =—T17E. 2 max—m— =
- 135 My ————
Dimansions in mm
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High Power Traveling Wave Tube

High powar TWT for satellite earth stations in the frequency band 14.0 10 14.5 GHz.

In single-carrisr operalion the tubs supplies a continuous suiput power of up lo 23 kW 51 3
minimum gain of 45 dB, In dual-carrier operation with 50 W per carrier the 3rd order int=..
modulation product is at least 30 4B,
The ¥H 1420 is provided with an integral PPN focusing system, consisling of samanum capai
rings. The tube is designed to operate with depressed collsctor yoltage. Waveguides aro
provided for AF input and RF output

The coliector is forced-aif cooled. the delay lina is waisr-cooled.

Ordering code Q42-X4513

approx. 15 kg net, approx. 67 kg gross
approx. 608 mm x 158 mm x 180 mm
approx. 1160 mm x B0 mm = 760 mm
Flangs UG $19/U. waveguide WH 62
vertically, collector up or down

Traveling wave tube YH 1420

Weight

Dimensions of tubea
Dimensions of packing
AF conneclors
Mounling position

210

High Power Traveling Wave Tube YH 1420

Heating

Heater voltage Ly g5 W1
Preheating vollage Ur 5.9 W
Heater current = =31 A
Preheating time I =5 min
indirectly hested by dc (+polz to cathode)

metal capillary cathode

Characteristics (f = 14.0_.. 145 GHz) min nom max

Power gain (P; = 2 kW) Ve 45 dB
VSWH L 1.5 21 E|
Gold atienuation it 70 dB

'ﬂpa raling characteristics

Frequency rengs f 14.0...145 140,145 GHz
\ Output power P 2 1 Al
Power gain Ve =45 =45 dB
Gain variation over the band AW =22 =3 dB¥)
Gain slope AV AT =003 =008 dB/MHz®)
Collecior voltage Ly 12 12 kW
Delay lina voltage Uy 1821 18...21 kW)
Grid 2 voltage Ligz B...13 B...18 k4
Delay line current Iy =50 =30 mh
Grid 2 current I —01...+2 -01.., +2 ma
Cathode current ' 0.6... 075 0.6... 075 AN
lon gelter pump voltage Lip 3 3 kW
AM/PM conversion Ky =24 =1 “dB
3rd order intermodulation product
{2 > 500 W) sy =17 dB
(2 x 100 W ds =130 d8

—_—

I the mEwrmem divislien ol the permizsipis beater valtage excaeds she actually 50t vahsms by mom than =2 %, the
operating performance of 1he tube will b Impaired and its life shortaned. For Ginnd-by opretien, the bebe cun be opemabied
&1 2 hasler voltage reduced to 5 5 Y withoit siectrods voltages appliod
Thetube can be operatad with tut AF power immpdiaielyaiter the heater vollage i incressed [o adminal valiee and the other
electinos vwoltages are appling simuttanesolsh

_"]M inpt and output of 1he cold tube throwghoul Lhe frequendy Band 14.89 1o 14,5 GHE.

T AL8 Inad VEWH = 115

i The sstsminn s=fing value f2 ingiceied on the fubecard. supplied with each tuba

1




High Power Traveling Wave Tube YH142p - High Power Traveling Wave Tube YH 1420

Maximum ratings (absolute valuss) Mounting instructions

Collector voltage e max 14 kW  The tube should be mounted at a distance of at least 5 om to large ferromagnetic parts {rack
Collzctor valtage Ue min r kW panels, doors, elc.). External fields at the fube’s surface should not exceed 40 Afcm.
Collector dissipation Fo max 11 kY
Dalay line voltage Uy max 22 kv Cooling
DE.EE? s A fn G i oy Todissipate the heat developad, the collector must be cooled by forced air and the delay line by
Grid 2 voltage Wes max 14 kW ‘ B olciRedwater
GErid 2 currant, positive +iez max 2 m& : Z
Grid 2 currant, negative —f max 0.2 mA Collectar;
Grid 2 disslipation Paz hEX 26 W Colisctor dissipation -] i kW
Cathode current e miax 0.85 A Air flow rate 8 10 m3fmin
CW output power Fs max 3 KW Pressure drop 8 15 mbar
Input powsar £y max 1 W Iniet temperature max 55 maxad "G
Load VEWH 5 max 1.35 Dutlat tamperature max 150 max 150 il
Ambient temparature Lams min 5 o o
Ambient terparature tank max 55 Lo ‘ &Hlfy If'I”E' 3 Wmin
Storage temparatura tuy zily} 40 TH - e L
Storage teamperature firg max 70 Y Pressure drop 2 Pg'
Height above mean s&a [eval max 1000 m inlet temperaturs max 89 z

Qutist temperature miax 70 C
For-general instruclions, recommendations for designing & powsr supply, 2nd detailed datz
refar o parformance specifications.

I‘

1} Cosling ehinpels denpdrasd B ks et i i B - Eniates
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High Power Traveling Wave Tube YH 1420 High Power Traveling Wave Tube - YH 1421

Outline drawing YH 1420 High power TWT for satellite sarth stations in the frequency band 14.01014.5 GHz.

The tubes supplies a continuous output power of B00W at a minimum gain of 50 dB. In dusal-
carrier aparation with 30 W par carrier ihe 3rd order intermodulation product |5 at least 30 dB.

¥H 1421 Is provided with an integral PPM focusing system, consisting of samarium cobalt
[ rings. The tubs s designed to operate with depressed colleclor vollage. A coaxial connector
is provided for the RF input and a waveguide for the BF oulpul

The fubs s forcad-air cooied.

W, maa: B mm deep

Callezlar canrgshan

P TR G R

=
F H |
. - — — u
i z & | 11 O vet |
= | 2 % T
= L o \\.\ =
= 8 m
= | g I
- |

—

Flange LA A1 IR B2

=
Traveling wave fube YH 1421 Ordering code Q42-X4624
Macdsticr st bl Weight of tubs approx. & kg net. approx. 18 kg gross
Feates/ i ek - Dimensigns of luba approx 500 mm = 150 mm = 110 mm
t::-:ﬁ ping - Dimensions of packing approx. 895 mm = 460 mm = 450 mm
= T "RF input SMA connector (female)
) o -BF output Waveguids WH 75, flange UBR 120
Rimensions in mm Mounting position any
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High PowerTraveiing Wave Tube YH 1421
Heating

Heater voltage Ue 6.3 v
Heater currant Iz =2 A
Praheating time th =3 i
indirectly heated by ac or dc (+pole to cathode)

metal capillary cathods

Characteristics {f = 14.0 ... 145 GHz) i nom max

Power gain (P, = gl0 W) Vo 50 dB
VEWH at input 5 1.6 2
Cold attenustion i 20 dB
Maise figura (P, =0} NFE 32 dB
*Operating characteristics

Frequancoy rangs f 14.0_.. 145 140_._145 GHz
Dutput powsr P &00 &0 w
Powergain W =50 =53 dB
Gain variation ovar the band AV =05 =3 dB 3
Gain slope Av/ar  =0.015 =002 dB/MHz*:
Collector voltage Lz 55 55 KV
Helix voltage Uy 102...11 10211  kVY)
Grid 2 voltage Ugs 55...61 55...6.1 kV
Halix current Iv =15 = 15 ma
Grid 2 current fas =32 =2 mé
Calhode current I = 450 =450 m#h
AMIPIM convarsion K, 25 =15 SdE 5
Ard grder intermodulation product

{2 30 W) ds =30 dB

N1 the maximam deviation of the héater voltage excesds the absolute Emits of £ 02V, the pperanng perlomancs of the Tuls

will oa impaired and its lile shortensd.

1y At fube operation throeghout tha freguengy band 140 10 145 GHE

Bataload VEWR = 115

) The pptimum setiing walua iz indicetad on the tubs card. supplied with each tube
U AM/PM convarszon i the phass shitt ot the AF guiput signal, whan changing the mput power by 148
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High PowerTraveling Wave Tube

YH 1421

Maximum ratings (absoluts valuss)

Collector voltage
Collector voltage
Collsctor dissipation
Helix voltage

-Helix voliage

Halix current

Grid 2 voltage

Grid 2 current
Cathode current

HF output power

RF input power

Load VEWR

Ambient temperature
Ambilent tamparature
Storage temperature
Storage temperaiure
Height above mean sea level

g
mir

max
riax
min

max
max
max
max
max
Mmax
Frax
e

max
min

max
max

6.5
5.3
3.3
11.2
10
20
6.5
—0.3 25
23
700
&

1.5
—20
a0
—40
75
3000

e
(0
fW
K
kY

mAT

kW
mA
mA
W
m

c
c
i
‘G
m

For general instructions, recommendations for designing & power supply, and detailed data

referto performance specifications.

" Thp leved for hiplix overcirrent profection circweit
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High Power Traveling Wave Tube YH 1421 High PowerTraveling Wave Tube YH 1421

Cooling Dutline drawing YH 1421

A forced-air How is used to dissipate the heat developed by the collestor dissipation. The
following cooling data applies to operation at mean sea lsvel

(T
Colleclor dissipation 3000 3300 W =
Air flow rate 4 45 i 5 .
Prossure drop = 12 =15 mbar :
Inlet tamperature 25 25 g = wn
The temparature is monitorad by the integrated thermal switch. The thermal switch has to bs ; = =; “-:"
part of an interlock circult which is provided to disconnect the tube upon excesding the max = = £ i
parmissible temperature. = = z
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High Power Traveling Wave Tube YH 1422 High Power Traveling Wave Tube YH 1422

High power TWT for satellite earth stations in the frequancy band 14.0 to 14.5 GHz. Heating
The tube supplies a continuoys oulput power of 300 W at a minimuem gain of 45 dB. In gus= Hester voltage Uy B3 V1)
carrier operation with 15 W per carrier the 3rd order intermodulation produoct is 3t least 30 o= Heater current I; =g A

Praheating time fu =5 min
indirectly healed by ac or do{+pole to cathode}
meta! cepillary cathode

¥ H 1422 is provided with an integral PPM focusing system consisting of samarium cobaltrings
The tube is designed to operate with depressed collector voltage. A coaxial connescior o
provided for the RF input and & waveguide for the BF autput

The tube is forced-air cooled. Characteristics {f = 14.0 ... 14.5 GHz) min nem max
Power gain (P:= 300 W) V. 50 db
YSWH at inputi 5 16 )
Cold attenuation 't 20 dB
Moize figure (P. = 0} NE 32 dB

Operating characteristics

| Frequency range f 14.0...14.5 140...145 GHz
| Oulput power P 300 a0 W

Power gain ¥, = 45 =43 dB
Gain variation over the band AV, =1 =3 dB
Gain zlops AVuial =D013 =0.02 dB/MHz 3}
Collector volizgs Uz 48 4.8 et
Helix voltage Uy 93 .89 8.3...89 kW 4
Grid 2 vollage s Uiy Ly kv
Helix current fy =10 =10 mh
Grid 2 curreni T =2 =2 ma
Cathode current i =320 =320 mé
AM/PM conversion by = = B )
3rd order intermodulabion product
(2 =% 15W) s =30 B

Traveling wave tube YH 1422 Ordering code 042-X4625

Weight of tube approx. 6.5 kg net, approx 168.5 kg gross

D!ﬁ'IE'I"ISFDI'IS AP, . HAHrOx. 545 mm x 133 mm x 138 mm )1 i ezl m osaation of ihe npatnr voltoge exceeds the stseuts lmits of 20.2 ¥, 10e operating performanch of 1his ube

Dimensions of packing approx. 895 mm x 460 mm = 450 mm will b2 bmepaarest and s life shortensd,

RF input SMA connector (femals) T AL tubs o?ar.—!ﬂihrgugh:ur the freguency Band 74010 14.5 GHL

RF output Waveguids WH 73, lange UBR 120 :'nli: ;?Twliki;_;: e 14 indieates on e fibe card, suppliad wit each tube.

Mounting position any % AL PhE conversion B (he phase shitt of 1he AF output signal. when changing the input power by 108
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High PowerTraveling Wave Tube YH 1422 High Power Traveling Wave Tube YH 1422

Maximum ratings (absolute values) | Coaling

i
Collecior voltaga e max 33 Ky | & forced-zir flow iz used to dissipate the heat. developed by the collector dissipation, The
Collector voltage U min 45 kW foliowing coofing data appliss to operation at mean sea lavel.
Collector dissipation Fc max 2 KW Coliector dissipation 1800 2000 W
Helix voltage Ly max 11.0 RV Air llow rate ag 3.4 mEmin
Helix vallage Uy ally S._:.u kY ‘ Pressure drop =k =g mpar
Helix currant I max 15 A" Inlat temperatisre o5 a5 =0
Grid 2 voltage U max Uy kY I ) _ ] ) ]
Grid 2 current fas max 057425 A The temperature is monitored by the integrated thermal switch, The thermal swnf:h has to be
Cathode current I max 340 M part of an interlock ciecuit which is provided to dgisconnect the tube upon exceeding the:max.
AF output power P miax 350 W permissible temperaturs.
AF input power Py Max 10 mw
Load VEWR 50 miax 15
Ambient temperature e min -20 C
Ambient temperature fiirin max 50 C
Storage tempearature oy min —40 C
Storage lemperature o max 75 C |
Height above mean sea laval miax 3000 m

For general instructions, recommendations for designing a power supply, end detziled data |
refer to performance specifications.

'} Trip lavel for helix overcurrent profection circuit
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High Power Traveling Wave Tube YH 1422 High Power Traveling Wave Tube ¥YH 3020

Outline drawing YH 1422 High power TWT for satellite sarth stations in the frequency band 28.7 1o 30.0 GHz.

The tube supplies a continuous outpul power of 1.3 kW &t a minimum gain of 43 d8.

YH 3020 i= provided with an integral PPM focusing system consisting of samarium cobalt

?f? - rings, The tube is designec to operate with depressed collector voitage. The RF power is
g coupled in and cut by way of waveguides
‘" '?E L—; The collzcior is foreed-air cooled and the delay ling water-cooled,
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I T [ 1% L]l e i Traveling wave tube YH 3020 Ordering code Q42-X4621
[ Py {3 O | . EE
a8 Mie—e= =i =3 Weight of tube approx. 12 kg net, approx. 64 kg gross
I S =128, Zanx—= == Dimensions of tube approx. 640 mm s 186 mm x 188 mm
=135 ‘Dimensions of packing approx. 1160 mm = 880 mm = 780 mm
HF connectors Flange UG 599,/U, waveguide WH 28
Dimensions in mm ‘Mounting position any
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High Power Traveling Wave Tube

YH 3020

Heating

Heater voltage L=
Heater current Iz
Prehesating time I

indirectly heated by do {+pole fo cathoda)
matal capillary cathode

Characteristics (f = 2B.7 .. 30.0 GHz]

Power gain {F. = 1.3 kW) Va
VEWHR at input &)
Cold attenuation fad
Noise figure (P, = 1 kW) NF

Operating characteristics

Freguency range f
Cutput power P:
Power gain Vo
Gain variation AV,
Collector vollaga U
Delay line voltage iy
Grid 2 voltage Uas
Dalay line currenl M
Grid 2 current fea
Cathode currant I
AMPM convarsion k.

W H e maximum deviation of the parmissible heater voliaga excaads the aciuslly sef waluas by more than 2%

I
=
]

1l

min nam
43

FiH

28.7...30.0
13

=43
=31

12
24265
14...16
=35
—0.F ...+
350,500
=5

operaling parformance of the tube will be impaires and s lifa shartened

B AL ube operatign througbout ihe frequendy band 287 to 300 GHe

T athoad WEWR = 1.2,

| Thi oxnct sebiing velus & indicatad gn the tube card, Susgded with each fube
b AM/PM gonwersion |s the phasa shifl of the AF output signal whan changing the mpul power oy 3 g8
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dB
3

dB
dB

GHz
EW
dB

dB/200 Mbs7

kW
KV}
KV}
mA
m&
mA
*dB=)

High Power Traveling Wave Tube YH 3020
Maximum ratings {absoluie valuss)

Collector voltage L= max 15 ke
Collector voltage U min 11 kA
Collector dissipation Pe max 7 e
Delay line vollage Uy max 28 ke
Defay line current I max 40 mAt}
Grid 2 voltage Lz max 28 kv
Grid 2 current sz max 1.5 mdy
Cathode current 1y max 350 ma
RF output power =8 max 1.8 kW
Load VSWR b max 1.3

Ambien! lemperature ks min 4] C
Ambient lemparature {ae max 50 it
Storage temperatura Tete min —62 G
Storage temperature Lerg max 75 "c
Height above mean sea level max 1000 m

For general instructions, recommeandations for designing & power supply, and detailed data

refer to performance spacifications.

"} Trnp kzwed for helix overcurrent protection cirguit
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High Power Traveling Wave Tube

YH 3020

Cogling

To dissipate the heat developed, the collector must be cogled by torced airand the deiay lins

by decalcified water.

Collector;

Air flow rate
Frassure drop
Inlet temperatura

Delay lina:

Water flow rate
Fressure drop
Inlet temperature
Qutiet temperature

A
£l
[

15
=33
=30
=835

meSmin
mbar
‘c

Ifmin
bar

e ¥

C

The maximum permissible static pressure in cooling lines must not sxcsed 10 bar.

High Power Traveling Wave Tube YH 3020

Qutling drawing YH 3020
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High Power Traveling Wave Tube ¥H 3025

High power TWT for satallite earth stations in the freguency band 27.5 10 28.5 GHz

The tube supplies a confinuous output pewer of 350 W at a minimum gsin of 45 dB. In dual
carrier operation with 20 Wper carrier the 3rd order intermodulation product is at l2ast 28 B

YH 3025 is provided with an integral PPM focusing system congisting of samarium cobai
rings and operates with depressed collector vollage. The AF power iz coupled in and ou! b
way of waveguides.

The tube is forced-air coolad.

Traveling wave tube YH 3025 Ordering code Q42-X4626

Weight of tube gpprox. 12.2 kg net, approx. 80 Kg gross
Dimensions of lubs approx. 588 mm * 135 mm = 170 mm
Dimensions of packing approx: 1190 mm = 790 mm- = 800 mm

BF connectors Flange UG 589/U, waveguids WH 28
Mounting position any
230

High Power Traveling Wave Tube ¥H 3025

Heating

Heatsr vollzgs L =B v
Heater currant Iz =1 A
Prehoating time ty =5 min
indirectly hested by ac or do |+ pole 1o cathode)

metal capillary cathode

Characteristies (f = 27.5 ... 20.5GHz) min (plelyy mas

Pawsr gain (P; = 350 W) Ve 25 dB
VEWR al input g 20 2]
Cold attenuation i 80 dfB
Operating characterislics

Frequency rangs i 275 ... 2258 GHz
Output powsar Ps as0 W
Fower gzin v, =45 dB
Gain variation over the band AV, =2 dB3)
Gain variation AVpsAl =1 dB/70 MHz*
Collector voltage L= B5...95 EATRY
Diolay line voltage Uy 7 ... 20 EATRl
Grid 2 voltage Lz Uiy ke
Delay line current I s12 ma
Cathode currsnt 1y 180 ... 190 i
AM/PM conversion Ky =5 “/dBs)
3rd order intermodulation product

(2 = 20W) s =28 dB

") i the manmum deviation of the bestes vbilBge xcsads theachaally setvalues ot £ 01V, tha'oparating prrfarmanoy of
tuta wil be mmoaned and s e shaedisned

=) litfith cold tube hrooghout e fréquenty Sand 275 10 #8.5 GHe.

Ty Az = load VEWR = §2

=) Tha optimum setiing vales = indicslsd on the tube ard, supplied with mach lubi

¥ AP correession iE The phase shifl ol the BF output signal, when chenging the inpul powser by 1 43,




High Power Traveling Wave Tube YH 3025

Maximum ratings (ahsolute values)

Caollectar voltaga U max 12 kv
Collector voltage Ue min B kv
Collector dissipation P max 18 kW
Drelay lina valtage Ly max 205 kY
Delay line current " max 15 mA')
Grid 2 voltage Llan max Ly kv
Cathode current f max 200 ma
Load WEWA E4 max 2

Ambiant tamperaturs [ 2 min -1 G
Ambient tamperature max 50 C
Storage temparature tosg min —a0 <
Storage temperature Ty i 75 T

Height above mean saa lavel

For general instructions, recommendations for designing a pawsr supply, and detailed data
refer to performance specifications.

'} Trip dmval for ialis awerourrent protection ciroust
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High Power Traveling Wave Tube ¥H 3025

Cooling

A forced-air flow is used 1o dissipate the heat developed by the collector dissipation. Tha
following cooling data applies 1o operalion 6t mean s52a level.

Air fiow rate 4 m/min
Preszura drop =5 mbar
Inlet temperature max 45 o

The temperaturs is monitored by the integrated thermal switch. The thermal switch has to be
part of an interlock circuit which is provided to disconnect the tube upon exceeding the max.
permissible lemperatura.
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YH 3025

High Power Traveling Wave Tube

Qutline drawing YH 3025
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Backward Wave Oscillator RWO 35 s Backward Wave Oscillatar RWO 355

Backward wave oscillator with an efectronic tuning range batween 23 and 35 GHz &t & Heating
minimum output power of 50 mWb
) : ) ) Heator voliage L 6.3 (2%} W
Fields of application ara AF measuring systems, physical and chemical rezearch as well a= Heator currsnt i e A
radar systems. Prafeating time i =120 5
indirectly heated by sc
metal capillary dispenser cathods
Capacitances
Cowm gz g b =54 pF
G grsn.t =48 pF
Corn gt gt = 5.2 gF
Crw giggd =03 FIF
Operating characteristics™)
Frequency range f 23-...35 GHz
Average output powsr P 150 miw
Minimum output power P 50 i
Detay line voltags Ly 500 ... 2600 W #)
Grid 3 volizge Las = 200 W
Grid 2 voliags Lz = 1500 W
Grid 1 voltage, negative — L =100 W
Grid 1 cutoff voltage (P: =10) —Ugycney =300 i
Delay lins current I = 12 s
Grid 3 current Iza =05 A
Grid 2 currant Ios =08 mh
Maximum ratings (absolute values)
Delay line voliags Uy miax 3000 Y
Dalay line dissipalion Py max 40 W
Grid 3 voltage Uizs max 500 W
| Grid 3 dissipation Pz max 1.5 W
Grid 2 voltage Uy max 2500 W
Grid 2 dissipation P max 3 W
| Grid 1 voliage, negative — U min 10 W
Grid 1 voltage, negative — L Mmax a00 W
| Cathode current I max 15 m
Ambient temperature min - 20 I
Ambient temperaturs max 55 2

Backward wave oscillator RWO0 355 Ordering code Q46-X3331 D
o) & cafieration cutve Supplied with oach lube shows freguency and output fowes versus delay line weitagn and exect
Waight approx. 4.5 kg net, approx. 8.3 kg gross operating waluss for grid 1.gtd 2, and grid Svollages

: = = T} Collector 2nd delsy ing arn electhcally intercannegiad
Dimensions of packing approx. 430 mm = 390 mm = 3753 mm T} Fo ppetation &t ambient temaeratures outside thesa limits plasse consull the menwacturer,
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Backward Wave Oscillator BWO 355

Operating instructions

Ed |63 H
—

E-.tuuFD_ —[
v %

- - & -
lig U5z Ug3 Ly

50 -0y B ¥socy 159, 300y 500 300
Zad Ima Sma 10md

l'l‘ - IJ_

Ztabilization of the operating voitages is necessary to obtain good frequency and performance
stability. All electrode voltages have to be adjustable within the limits indicated in the circuit

diagram. The delay line voltage (U} is used to set the required operaling frequency of the
ozclllator.

Tha power supply has to be provided with the necessary trip circuiis to protect the tuba agains:
overloading.

When mounting the oscillator, care should be taken to keep a spacing of & leasst 130 mm
betwean the oscillator and ferromagnetic parts. In addition. adequate spacing to othsr
ragnetic fields is to be provided

Backward Wave Oscillator RWO 355

Modulation

The backward wave oscillator AW 35 S may be operated with frequency modulation as well
ag with amplitude moduiation by means of square-wave pulses,

In cases of frequency modulation, the chosen modulation voltage s superimposed on the delay
ling voltage (ULl The frequency swing can be adjusted by means of amplitude conirol of the
modulation voliage

For keying the tube positive or negalive square wave pulses are superimposed on the grid 1
voltage. It has to bs ensured that the permissible maximum ratings for the negative grid 1
voltzge {10 V and 800 V) and the cathode current (15 mA} are hot exceeded. The modulation
voltage for cutting off the oscillator is given in the callbration curve supplied with aach tube,
The impadance of the voltage supplies for-grid 2, grid 3 and delay line must be as low as
possipls in arder to aveid an additionz! frequency modulation when keying the tube.

Cooling

To dizsipate the heal, the tlube must be cooled with an air {low rate of about 158 I/min.

Starting

Coler code of leads:

F : brown

F . orange*)
G1 - green
G2 4 blue

G3 : red

H, ground: black

K 4 yellow")

*) Connect heater (srnge] o c3thode (yellow]

For starting the tubs, the following turn-on sequence has sbsolutely 1o be kept {operating
voltages for delay ling, grid 3, grid 2. and grid 1 are indicated on the callbration curve of the
tube)

1. Turn on air coeling.

2 Turn an heater voltage and preheat tube for at least 2min. The grid 1, grid 3, and delay line
voltages can be applied simultaneously wilh the heater voltaga

3. Turn on grid 2 voltage (L) end adjust to the operating value.

4. Adjust tube to the required fregquency by setting the delay line voltage | according 1o the
calibration curve supplied with each tube

5. Aeadjust grid 3 valtage (Us;) to maximum RF power.
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Backward Wave Oscillator

RWO 355

Turning off
1. Turn off grid 2 voltage (Laa)

2. Turn off remaining electrode voltages

On no account, the delay fing voltage (L) or the grid 3 voltage [ Us:) should be turned off first

since the tube may be damaged

After an interruption of the tube for a longer period (about G months), it is recommendsd 0
preheatthe tube for about1aminutas pricrtoapplying thefull slsctrode voltages. Subseguently
the tube should be opsrated at a reduced delay line voltage (U.) of 600 to BOO V for &t lzast
1 hour. The remaining electrode voltages have to be adjusted to ths operating valuss.

Cutline drawing AWD 35 5
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Dimensions in mm

Backward Wave Oscillator RWO 508

Backward wave oscillator with an electronic tuning range between 33 and 50 GHz ataminimum
gutput power of 30 mW

Fields of application are AF measuring systems, physical and chemical research as well-as
radar syslems.

Backward wave oscillator RWO 50 § Ordering code 046-X3328

Weight approx. 4.5 ko net, approx 8.5 kg gross
Dimensions of packing approx. 430 mm > 350 mm = 373 mm
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Backward Wave Oscillator RWO S50 S Backward Wave O=scillator RWQ 50 s

Heating Operating instructions
Heater voltage Ue 63{£2%) v
Healer currant Iz =1 A
Praheaating time (] =120 S L
indirectly heated by ac
metal capillary dispenser cathode i 11‘—F°_ _:)_! | S HEREEEER
Capacitances 5 =~ || T
Cotik gz g3 n =54 nF T Bl §&l B3 H [y
Coaik gt a3, h = 4.8 pF
Caalk g1, an =52 pF - " . |«
ek, g1, gt 25 =93 pF g U5z gy e
-Lf =300V atn 2300V K0 . 300V B0 Ty
Operatling characteristics®) It Zmt Tal Ame
Freguency rangs ¢ 33...50 GHz . J i J
Avarage outpul powsr (s 100 mw
Minimum eutput powar 2. 30 mw
Delay fline voltana L 500 ... 2600 V)
Grid 3 voltage Uss =200 Vv
Grid 2 valtage Vs = 1800 \ Statnlization of the operating voltzges is necessary to obtain good frequency and performance
Grid 1 voltage, nagative =t = 200 v =tability. All slectrode voltages have to be adjusiable within the limits indicated in the circuit
Grid 1 culoff valtage (£ = 0) —~Uareagnr =400 v dizgram. The delay ling voltage (Uy) is used to set the reguired operating frequency of the
Delay line currant H =12 mA oscillator.
Grid 3 current T =05 mA The power supply has to ba provided with the necessary trip circuils o protect the tube
Grid 2 eurrent oy = 0.8 mhA sgainst overloading
Maximum ratings (absolute values) Whan mounting the oscillzior, care should be taken to keep a =pacing of at least 150 mm
betwsen the oscillator and ferromagnefic parts. In addition. adequate spacing 1o other
Delay line voltage U max 3000 Vv magnelic fislds is to be provided.
Delay line dissipation Py max 40 W
Grid 3 voltage U max 500 v
Grid 3 dissipation Faz max 1.5 W
Grid 2 vallage Uza rriEx 2500 v
Grid 2 dissipation Pas max 3 W
Grid 1 voltage, negative —Uz, min 10 Vv
Girid 1 voltzge, negative —Ugy max 600 v
Cathode current e max 15 rmd
Ambiant temperature L min —20 g ]
Ambient lemperalure [ max 55 3

A caligration curve supplied with each kite shows frequency ans cutlpu! power versus delay fine woitage and ool
aparating values for grid 1, grid 2, and grid 3 woltages.

%) Cellector and delay ling arg alacirically inlerconneated

7| For operalion af emblant lemosrstures outside thesa imils pigsse consall e manuidciures
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Backward Wave Oscillator RWOS50S

Modulation

The backward wave oscillator RWO 50 S may be oparzisd with fragusncy modulation 85 wel
as with amplituds modulation by means of sguars-wave pulzes.

In casa of frequency modulation, the chosen modulation yoltage is superimposad on the delzy
line voltage (LU.). The frequancy swing can be adjustad by maans of amplitude contral of the
modulation voltage

For keying tha tube positive or negative squars wave pulses are superimposed on the grid 1
voltage: It has to be enzured that the permissible maximum ratings for the nagative grid 1
voltage (10 Y and €00 V) and the cathiode current (15 mA) are not excesded. The modulation
vollage for culting off the oscillator is given in the calibration curve supplied with 2ach tube
The impedance of the voltage supplies for grid 2, grid 3 and delay line must be 2= low as
possible in order to avoid an additional frequency medulation when kaying the tube.

Cooling

To dissipate the heat, the tubs mustbe coaled with an alr flow rate of about 150 /min.

Starting

Cofor codea of leads:

F - brown

F x oranoge’)
G1 3 green
G2 : blue

G3 . red

H, greund: black

K 1 yeltow"}

*y Connect heater forange) tecathoda (yellow)

For starting the tube, the following turn-on sequenca has absolutely to be kept (operating
voltages tor celay line, grid 3. grid 2, and grid 1 are indicated on the calibration curve of ths
tube).

1. Turnon air cooling:

5 Turn on heater voltage and preheat tube for at least 2 min, The grid 1, grid 3. and delay hine
valtages can be applied simultaneousiy with the heater voltage

3. Turn on grid 2 voltage [Uy) and adjust to the operating value.

4. Adjust tuba to the required frequency by selting the delzy line voltage {Us) according to the
calibration curve supplied with each tubs.

5. Readjust grid 3 voltage (Uss) 10 maximum RF powsr
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Backward Wave Oscillator RWOSs505S

Turning off
1. Turn off arid 2 voltage {(Uz:)-
2. Turn off remaining slectrode voiianss.

On no account. the delay line voltage (L) or the grid 3 voltage (L) should be turned off first,
since the lubse may be damagsd.

After an interruption of the tube for a longer pericd (about 6 months), itis racommended 1o
preheatihetube forabout 15 minutes prior toapplying theiull electrode voltages, Subsequently,
the tube should be operated at a reduced delay line valtage (Uy) of 520 to 800 V for at 1=ast
1 hour. The remzining electrode voliages have o be ad|usted to the operating values.

Qutline drawing AWO 50 5
RF aizput

Wipvequics; WE 22

Flarge: LG 343U
{rpdilied)

Y
W = 30— §

T

4 Long speruess 5210

t
wid I— D

—d jLUES]
- 525

L-LOUMC-7B Dimensions in mm
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Backward Wave Oscillator

RWO 758

Backward wave oscillator with an glectronic uning range betwean 50 and 75 GHz ata minimum

output power of 10 mW.

Fields of application are AF measuring systems, physical and chemical rezearch as well as
radar aystams.

Backward wave oscillalor RWO 75 5

Weighl
Dimensions of packing

246

Ordering code Q456-X3323

approx. 4.5 ko net, approx. 8.5 ka gross

approx. 430 mm = 320 mm = 375 mm

Backward Wave Oscillator

RWO 755

Heating
Heater voltage Ue B3 (12 %) W
Heater current - =1 A
Preheating time Iy =120 5
indirectly hested by ac
metzl capillary dispanser cathode
Capacitances
= 5.4 pF
=48 pF
=52 pF
=85 pF
Operating characteristics’)
Frequency range f 50...75 GHz
Average output power P a0 i
Minimum output power P 10 mw
Dielay lina voltage Ly B0D ... 2600 Wz
Grid 3 voliage Uas == 200 W
Grid 2 voltage Ue: = 1800 W
Grid 1 voliage, negative —Ugy =200 W
Grid 1 cutoff voitage (P: = 0) —Uay ey =400 W
Delgy ling current Is =12 mif,
Grid 3 current a3 =[5 mié
Grid 2 current Iz = (.8 mid
Maximum ratings {absolule values)
Delay lins valtage Ly max 3000 v
Delay ling dissipation Pi max 40 W
Grid 3 vollage Uy miax 00 W
Grid 3 dissipation Pas max 1.5 W
Grid 2 voitage fan max 2500 W
Grid 2 dizsipation Prz max 3 W
Grid. 1 volitage. negative Uiy min io W
Grid 1 voliags, nzgative — U max BOD W
Cathode current I max 15 mA
Ambisnt temperature | = min —20 it
Ambisnt temperaturs bt man 55 A
) & calitration cumve suoofied with sseh (ube shows Trequency and output powsr warses delay line volings and exact

cperzting valoes for grid 1, gred 2. and ghid 3 voltagee
0 Coflectior end delay line ars alasingcally mierconnacied

T} Faf epecation st embient temperatures oirtsidn nese limits plenss consult the matulaciuner
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Backward Wave Oscillator RWO 755

Dperating instructions

Elj%.ﬁ:od;,)_”-— ENE NN

K 1 [e2 [ ]
—l
- E - I &
L U5 a3 U
-LiE, - 300Y BCC_ 2500y 150 300V = e v
Imé ima SmA Mma

Stahilization of the operating voltages is necessary to obtain good frequency and performance
stability. All electrode voltagas have to be adjusteble within the limits indicated in the circuit
diagram. The delay lina voltage (L) is used to st the required aperating frequancy of the
pscillatar.

The power supply has to be provided with the necessary trip circuits to protect the e
against overloading.

When mounting the osaillator, care should be taken to keep a spacing of at least 130 mm
between the oscillator and ferromagnetic parts. In addition. adeguate spacing to other
magnatic fields is to be provided.
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Backward Wave Oscillator BRWO 755

Modulation

The backward wave oscillator RWO 75 § may be operatad with frequency modulation as well
as with amplituds modulation by means of sguare-wave pulses,

In case of freguency modulation, the chosen medulation voliage iz superimposad an the delay
line voltags (L) Tha frequency swing can be adjusted by means of amplitude cantrol of the
modulation voltage

For keying the tube positive or negative square wave pulsss are superimposed on the grid 1
yoltage. It has to be ensured that the permissible maximum ratings for the negativa arid 1
voltags {10 V and 500 V) and the cathode current {15 m#&) ara not exceeded. The modulation
voltage for cutting off the oscillator is given In the calibration cunve supplied with each tubs,
The impedance of the voltage supplies for grid 2, grid 3 and delay ling must be as low &8s
pessible in order to-aveid an additional frequency modulation when keying the tube.

Cooling

To dissipate the heat, the tube must be cooled with an air flow rate of aboul 150 1 min.

Starting

Color code of leads:

F r brown

E = orangeT)
Gl : gresn
G2 : blue

G3 : red

H. ground: black

K s yellow")

"1 Cannect heater {orange} 1o cathoda (yellow),

For starting the tube. the lollowing turn-on sequence has absolutely to be kept joperaling
voltages for delay line, grid 3, grid 2. and grid 1 are indicated on the cafioration curve of the
tube)

1. Turn on gir cooling.

2 Turn on heater voltage and preheat tube for at least 2 min. The grid 1, grid 3, and delay line
voltages can be applied simultansously with the hezster vollage.

[£5]

. Turn on grid 2 voltage [Us:) and adjust io the operating value.

4, Adjust tube to the requirsd frequency by setting the delay line veltags {Uy) according to the
calibration curve supplisd wilth each tube.

3, Asadjust grid 3 voltsge (Uss) 1o maximum RF power.
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Backward Wave Oscillator RWO 758 Backward Wave Oscillator RWO 1108

Turning off Backward wave oscillator with an elsctronic tuning range between 75 and 110 GHz at a

1. Turn off grig 2 valtage (Uas) minimum output power of 5 mit.

Fizlds of application ars AF measuring syslems, physical and chemical research as well as
redar systems.

2. Turn off ramaining alectrode valtages.

On no account, the delay line voltage (L) or the grid 3 voltage {Us:) should be turned off first,
since the tube may ba damaged.

After an interruption of the tube for a longer period (2bout 8 months), it is recommended io
preheat thetube for sbout 15 minutes prior to applying the full alectrodevoltages. Subsaquently
the tube should be operated at a reduced delay line voltzge (L) of 500 to 500 V for at least
I hour: The remaining electrode voltagas have to be adjusted 1o the operating valuss

Outline drawing RWD 75 5

L SOUNE- 2B

Pir 0 155
| 1E2eiTs

Backward wave oscillatar RWO 110 Ordeting code Q46-X3332

Weight 2pprox. 4.5 kg nel, approx, B.5 ko gross
Dimensions of packing approx, 430 mm = 3890 mm = 375 mm
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Backward Wave Oscillator

ARWO 1108

Heating

Heater voltage

Healer currani

Proheating time

indirectly heated by ac

metal capillary dizpenser cathode

Capacitances

Cark gz g3 m
Cofm gt h
2
Chix g1 gd.93

Operating characteristics')

Freguency range
Average autput power
Minimum sutput power
Delay fine valtage

Girid 3 voltage

Grid 2 voltage

Grid 1 voltage, negative
Grid 1 cutoll voltage (P, = 0)
Delay line current

Grid 3 current

Grid 2 current

Maximum ratings (zbsolute valuesg)

Delay line vallags
Delay ling dissipation
Grid 3 voltage

Grid 3 dissipation

Grid 2 voltage

Grid 2 dissipation

Grid 1 voltage, negative
Grid 1 voltage, negative -
Cathode current
Ambienl temperatura
Ambiznt temperature

1A calibration cupea Suppliad with eazh lubg shows
opesating values far gric 1, grid 2, and ond I ysitages.

| T Far aparation 61 ambiant [Emperalures quss

252

b

i

_UE1 it it

Uy
Py
U
s
Uz
FPaz
= Lg;
Ui
e
llﬂll:ll

'r =T

trequency and

‘1 Caflector and dediy ling are elecirically intercannaciad.
Shde these finits please comsyult tha man ufactures

6.3 (+2%)

= 1

=120

=54

=48

=52

=85

76710

20

5

500 ... 2600

= 250

= 2000

=250

=450

== 12

=0.5

== (.8

max 3000
max 40
max 500
max 1.5
max 3000
migx 3
min 10
max 600
max 15
min —-20
max 595

Sufput power versis dalay fre wiilade dnd Seact

v
A

Backward Wave Oscillator

Operating Instructions

RWO 1108

Stabilization of the operating voltages iz necessary to oblain good frequency and parformanga
stabulity. All elecirode voltages have to be adjustable within the limits indicated in the circult
diagram. The delay line voltage (U} is used to set the required operating frequency of the

oscillator

Ths power supply has 1o be provided with the necessary trip circuits to protect the tube

against overloading

When mounting the osclllator, care should be 1aken {0 keep & spacing of at least 150 mm
between the gscillalor ano ferromagnetic parts. In addilion, sdeguate spacing to other

magnetic fields is to be provided




Backward Wave Oscillator RWO 1108

Modulation

The backward wave oscillator BWO 110 5 may be operated with frequency modulstion as well
as with amplitude modulation by means of sguare-wave pulzas.

In case of frequency modulation, the chasen modulation voltage Is superimposed on the delay
line vollage (U} The frequency swing can be sdjusted by msans of amplitude control of the
modulation voltags,

For keying the lube positive or negative square wave pulsss are superimpoesed on the grid 1
vollage. It has to be ensured that the permissiole maximum retings for the negative grid 1
voltage (10 V and 600 V) snd the cathode current (15 mA) 2rs not exceaded. The modulaticn
voltage for cutting off the oscillator is given in the calibration curve supplied with =ach wbe.
The impedance of tha voltage supplies for grid 2. grid 3 and delay line must be 25 low as
possible In arder to avoid an additional frequency modulation when keying the tube.

Cooling

To dissipate the heat, the tube must be coolad with an air flow rate of about 150 1/min

Starting

Color code of (eads-

F : brown

F : orange )
Gt : grean
G2 : blue

G3 : red

H, ground: black

® ] yellow*}

"1 Cannnocthaater [oresge) to cathode |yelliw).

For starting the tube, the following turn-on sequance has absolutely o be kept (oparating
voltages for delay line. grid 3, grid 2, and grid 1 are indicated on the calibration curve of the
tube).

1. Turn on air cooling.

2, Turn on heater voltage and prahaat tube for at l2ast 2 min. Tha grid 1. grid 3, and dalay line
voltagas can be applisd simultanegusly with the heater voltage

3. Turn on grid 2 valtage (Usa) and adjust to the operating value.

4, Adjust tube o the required frequency by setting the delay line valtage (L) according 1o the
calibration curve supplied with each tube,

5. Readjust grid 3 voltage (Us:) to maximum RF powser.

Backward Wave Oscillator RWO110S

Turning off

1. Turn off grid 2 voltage (Las).

2_Turn off remaining =lectrode voltages.

On no account, 1he defay line valtage (L) or tha grid 3 valtage (Ug,) should be turned off firgl,
since the tubs may be damaged,

After 2n interruption of the tube for & longer period {about B months), it is recommended to
n;eheatthetubéfnrahour 15 minulespriorto applyingthefull slecirode vollages. Subsagquently,

the tube should be operaied &t & reduced delay fine voltage (U.) of B00 to BDO Y for at least
1 hour. The remaining slecirods voltages have to be adjusted tothe operating values.

Outline drawing WO 1105
RF- ouwtput
Wevequica: WR 10
Flange: UG 387/L [madifizd)
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Backward Wave Oscillator RWO 170

Backward wave oscillator with an slectroni i
= romc tuning fange betwseen 110 and 17 i
minimum output power af 1 mW. N e

Fields of application ara AF measuring syst gl .
sysiems. physical and chemical reses &
| radar systems. o 5y By chemical research as well as

Backward wave oscillator BWO 170

Weight
Dimensions of packing

Ordering code Q46-X3330

approx. 4.5 kg net, approx. 8.5 kg gross
approx. 430 mm x 390 mm = 375 mm
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Backward Wave Oscillator RWO 170
Heating
Heaater voltages = B3 (£2%:) W
Heater current I =1 A
Prehesting lime t- =120 g
indirectty heated by ac
metsl capillary dispenser cathode
Capacitances
=54 pF
=48 pF
=52 pF
=85 pF
Operating characteristics’)
Frequency range f 11D 170 GHz
Averape oufput powsr P 10 mw
Minimum output power Pz 1 iy
Dzlay line voltags Ly 500 ... 2800 W)
Grid 3 volizge Uiss = 350 Y
Grid 2 voltzge Ueca = 2500 W
Grid 1 voltage, negative —Ug = 300 W
Grid 1 culsff voitage [P = 1) —Uaseaan =500 Y
Delay line current I =12 mif
Grid 3 currant Taa = 0.5 i,
Grid 2 current I =1 md,
Maximum ratings (sbsolute values)
Delay line voliags Uy max 3000 W
Dalay line dissipation Py max 40 W
Grid 3 voitage L max 500 Y
Grid 3 dissipation Pzz max 1.5 W
Grid 2 volizge Uiz max 3000 W
Grid 2 dissipation B Mmax 4 W
Grid 1 voltage. negative — Uy min 10 W
Grid 1 voltage. negative —Ug, max 60D v
Cathods current iy max 15 mA,
Ambizn!l temperature Fait i —20 "N
Ambiznt temperature mas 55 Y

=5 forgrid 1, grid 2. 2nd gfid 3 voltsges
deszy hine are elestrically imlerconnectad

at amiie] tempetaiurss outslde these limits pleese consuli the manitaciuror




Backward Wave Oscillator

RWO 170

Operating instruclions

Stahllllizat[ah of the operating voltagesis nece sgary toobtain good
stability. All electrode voltages have to be adjustable erhin_the

diagram, The delay lins voltage (U} is used to set the r
oscillater.

requesncyand periofrmance
limits indicated in the cjrcuit

equired operating frequency af the

The power supply has to he provided with the nege:

. ZEar, i FER Ry
against ovarloading. s=ary Inip circuits to protect the tube

When mounting the sscillator, care should be taken
between the oscillator and ferromagnetic: paris.
magnetic fields is to be providad

to keep & =pacing of st [east 150 mm
In addition, adequate spacing le other

Backward Wave Oscillator BRWO 170

Meodulation

The backward wave oscillzior BWO 170 may be operated with frequency modulation as well as
with amplitude modolztion by means of sguare-wave pulsss.

In caze of frequency modulation, the chosen modulation voltage is superimposed on the delay
ling volisge (Uk). The freguency swing can be adjusted by means of amplitude conirol of the
modulztion vollage.

For keying the lube positive or negative square wave pulsas are superimpossd on the arid 1
voltage. It has 1o be ensured that the permissible maximum retings tor the negative grid 1
voltage (10 V and 800 V) and the cathode current {15 mA) ars nol exceeded. The modulation
voltage forcutting off the oscillator is given in the calibration curve supplied with each tubs,
The impadance of the voltage suppties for grid 2 grid 3 and delay line musi be a8 low as
passible in arder to avoid an additional freguency modulation when keying the tube

Cooling

To dissipaiz 1he heat, the tubs must be cooled with an air flow rate of about 150 1/min.

Starling
Color codez of leads:
= brown
F orange”)
G gresn
G2 blue
G3 ; red
H. ground: black
K - yellow™)
Cannsct heater {omnge} 1o ceihods (yellow|

For siarling the tube, the following turn-on sequence has absolutely to be kepl (operating
voltzges for dalay line, grid 3. grid 2, and qrid 1 are indicated on the calibration curve of the
(]

1. Turn on air cooling.

2 Turn on heater valtage and preheat tube for &t least 2 min. The grid 1. grid 3, and delay line
volizoes can be applied simultaneously with the healer valtage.

==

. Turn on grid 2 veltage {Us:) and adjust to the operating valua.

I=

Adjust jube to the reguired freguency by selting the dalay line voltage (Uy) aocording to the
calibration corve supplied with egch tube.

&, Readjust arid 3 voltege {Uas) to mamimum AF power.

Zad



Backward Wave Oscillator RWO 170

| Turning off
‘ 1. Turn off grid 2 voltage (L.

2. Turn off ramaining electrode valtages.

| On ro account, the deley ne voltage (L) or the grid 3 voltags (Us:) should be turned off first,
since the tube may be damaged:

After an interruption of the tube for a longsr period {about § months), it is racommended to

preheatihetube forabout 15 minutes priortoapplying the fullelsctrode voliages. Subssqueanily,

the tube should be cperated at a reduced delzy line voltage (L) of 600 10 800 V for st [east

1 hour. The remaining electrode voltages have to be adjusted to the pperating valuss

[ Qutiine drawing RWO 170
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