MICROWAVE DEVICES : GENERAL OPERATIONAL

FORWARD-WAVE AMPLIFIERS RECOMMENDATIONS
1. HEATER
1.1. Low noise values

1.2

To obtain the minimum noise figure the heater voltage must be within
+2.5% of the specified value and temporary fluctuations must be within
5%,

Intermediate and power values

To cbtain the maximum life the heater voltage must be within +2.5%
of the nominal value and temporary fluctuations must be within £ 10%,.

COOLING

It may be necessary to provide additional cooling to prevent the valve
and focusing system temperature limits being exceeded.

Forced cooling of the collector terminal may be required and recom-
mendations will be given in the individual valve data.

Normally cooling of electramagnetic focusing systems will be required.

FOCUSING MOUNTS

A suitable magnetic field is provided by the mounts available from Mulilard
Limited.

Designers who do not propose te use one of these mounts should consuit
the valve manufacturer as an unsuitable mount can impair the performance
of the valve. In many instances, the focusing mount incorporates the
radio frequency input and cutput connections with suitable matching
devices.

Focus alignment screws are provided on the approved mounts and a pre-
setting procedure for these has been established (see appropriate data
sheets). This procedure will reduce the risk of damage to the valve due
to excessive helix dissipation during the focusing operations.

SHIELPRING

Any disturbance of the focusing field may impair the performance of the
valve, and the valve must be protected from the effects of nearby ferrous
material and stray magnetic fields.

The degree of susceptibility to such interference varies for different
focusing systems and specific information will be given in the individual
data sheets. Unless magnetic shielding or component orientation is
adopted ferrous objects should be kept more than 9 inches away and other
magnetic objects should be positioned 18 inches away from the valve.

POWER SUPPLIES

Protective devices
Protective devices are desirable to prevent damage to the valve if the
power supply or coaling arrangements fail.
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GENERAL OPERATIONAL MICROWAVE DEVICES :

RECOMMENDATIONS FORWARD-WAVE AMPLIFIERS

5.2

Regulation

The regulation requirements can be determined with reference to the
typical curves of gain, phase shift and electrode voltages.

The change in gain with electrode voltage is usually greatest for the
current controlling electrode (nermally the first grid) and the helix.
Any ripple voltage on the helix will give rise to phase modulation of the
signal.

With an electromagnetic focusing system the solenoid current must be
stabilised.

INSTALLATION SEQUENCE

When putting a valve inte operation the initial adiustments should be
made in the following order:

Ensure that the control electrode voltage is set at zero and then apply
simultanecusly the remaining electrode voltages and adjust in accordance
with recommended values. Increase the control clectrode voltage until
cathode current is drawn, ensuring that the maximum helix current
limit is not exceeded. Adjust the focus alignment screws so that the
helix current is a minimum and the collector current is a maximum.
Repeat this procedure until the required collector current is achieved
and the helix current is a minimum. A typical helix current is given in the
valve data under operating conditions.

Inject a low level radio frequency signal at the desired operating frequency
ensuring that the value is not saturated and observe the output level.
Adjust the helix voltage until a maximum output level is achieved.
Recheck for optimum focusing and lock focus alignment screws,

OPERATING SEQUENCE

The following sequence should be followed:

a. Apply the heater voltage and allow the specified heater warm up time.
b. Switch on the power supply of the electromagnetic focusing system.

¢. The electrode voltages may be applied simultaneously but it is prefer-
abte that the control electrode voltage be delayed with respect to
the other electrode voltages.

SWITCHING OFF

All the electrode voltages may be removed simultanecusly but it is
preferable for the control electrede voltage to decrease more rapidly than
the other electrode voltages.

Where an electromagnetic focusing arrangement is used the valve elec-
trode voitages must be removed before switching off the sofenoid power

supply.

STORAGE

The valve should be stored in its original packing. which is designed to
give reasonable protection against vibration and knocks. This aisc ensures
that the spacing between permanent magnet valves and other ferrous
objects is adequate to avoid reduction of magnetisation.

Unpacked permanent magnet valves should NEVER be placed on steel
benches or shelves.
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BACKWARD-WAVE OSCILLATOR

Frequency: ‘)" Band, electranicaily tunable, BA I 6- I 0
Power output: 10mW minimum.
Construction: Demountable, prefocused capsule, with d.c. voltage

isolation between the outbut connection and delay structure.

Modulation:  Amplitude, pulse or frequency.

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION

and BACKWARD-WAVE OSCILLATORS which precede this section of
the handbock.

CHARACTERISTICS

Frequency electronically tunable over the Min. Max.
range 1 18 Ge/fs
Delay structure voltage
f=1Gcis 500 650 v
f=18G¢s 2.2 26 k¥
Sensitivity over frequency range 2.0 9.0 Mcls per V
Power output over frequency range 10 — mW
Grid voltage for maximum cutput — 0 v
for zero output — -100 v
CATHODE
Indirectly heated
Vh 6.3 v
ly 1.5 A
II\[MII‘{,’(‘) max. 40’ A

The cathode must be heated for at least 2 minutes before application of

h.t. voltage.

CAPACITANCES
Ch,lc an .10 pF
Cy all 13 pF
Ca all - 6.0 pF
Caelay structure all 8.0 pF

TYPICAL OPERATION < -
f 11 14.5 17.5 Ge/s
Vienay strueture 1.2 212 kW
hielay struciure 9.0 98 mA
Va 400 400 400 v
lg 1.0 0.8 mA
A\ 0 0 \'
Pnut 30 70 60 myv

OPERATING SEQUENCE

See appropriate section in General operational recommendations—micro-

wave devices: backward-wave oscillators.

[Mullard]
A
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BAI6-I0 BACKWARD-WAVE OSCILLATOR

COOLING

Forced-air {see curve on page C3)
Tuwonne max. (at specified point) 120 C

ABSOLUTE MAXIMUM RATINGS

thwl;i_\' strweiure MAx, 2.6 kv
Vielay steaetnre Min. 500 \'%
Puictay sirneture Max. 40 W
I\, max. 30 mA
V. max. 500 v
I, max. 10 ma
| ¥y max. 0 A
-V, max. 150 v
MOUNTING POSITION Any

PHYSICAL DATA

Weight (mount only} 5B-1, SB-2 J1 Ib
150 kg

QUTPUT CONNECTION

Rectangular waveguide WG18 with bolted flange joint-services type
5985-99-0B830030 to fit choke flange joint-services type 5985-99-0830029.

ACCESSORIES
Mount with aluminium foil solenoid for
operation at fow ambient temperatures SB-1
Mount with aluminium feil solenoid for
operation at high ambient temperatures 5B-2

SOLENOCID OPERATING CONDITIONS

Both types are intended for constant current operation.

SB-1 5B-2
Current 7.5 13 A
Yoltage 26 17 v
Tumh 25 25 “C
Cooling Forced-air Forced-air

Mullard
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BAI6-10

BACKWARD-WAVE OSCILLATOR
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BACKWARD-WAVE OSCILLATOR

BAI6-10
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BACKWARD-WAVE OSCILLATOR BA I 6- I 0
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BA l 6- I 0 BACKWARD-WAVE OSCHLLATOR
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BACKWARD-WAVE OSCILLATOR BA I 6- I 0

Inlet tempersture (°C)
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FORWARD WAVE AMPLIFIER LB6-25

To be read in conjunciion with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

Asa power amplifier with the collector earthed and tube focused ina mount
type P6L11, (Electrode potentials with respect to cathode).

f 6.0 GHz
.0
Vcollcctor 2 kv
4
Icnllect(sr 5 mA
3,4 kv
vheh’x
.4
I'hellx 0 mA
v -15 v
gl
Igl 1.0 uA
v 2.2 KV
g2
.0 A
Iﬂ;2 5 B
Gain KE] dB
Power output 15 w
Notse factor {including gas noise) 28 . dB
Hot input match {(v.s.w.r.}) 1.2
Hot output match (v.s8.w.r.) 1.4
(N
Mullard
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CHARACTERISTICS

Min. Max.

Tube in mounl PGL11
Frequency band 5.925 6.425 GH=z
Gain (pnutz 15Walls) 37 40 dB
Noise factor (Pouf.= 15Walls) - 30 dB
Saturation power output 23 - w
Attenuyation at Ik=UmA 60 - dB
Hot input mateh {(v,s.w.r.) - 1.8
Hot output match (v.s.w.r.) - 2.0

CATHODE
Indirectly heated, dispenser cathode
*Vh d.e. orr.m.s. 5.3 v

Ih 0.85to 1.05 A
thAk min, 2.0 min

*
The absolute varialion of the heater voltage should he less than £2%,
When operated on d.c. the heater must be positive with respect to the
cathode,

RATINGS (ABSOLUTE MAXIMUM SYSTEM

Min. Max,
Veolleetor 1.8 2.2 kv
Ico]]uctur - 50 mA
M -
! collector 100 W
Vhelix - 1.0 kv
Ihe!ix during focusing {lransient) - 2.0 mA
Ihelix during nperation - 1.5 mA
v -250 0 v
gt
el - 1.0 mA
v - 3.0 kv
g2
ng - 1.0 mA
bl i _ -
! in signal 0.25 W
Vh-k - 50 v
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FORWARD WAVE AMPLIFIER LB6-25

DESIGN RANGES FOR POWER SUPPLY

(Electrode polentials with respect to cathode)

Min. Max .
TPor normal opcration
¥
V(-ollector 1.8 2.2 kv
3 .8 k
Vhelix 2 3 v
xy -20 0 v
gl
rry : 1.9 2.8 kv
g2
40 0
Icollector 5 mA
1helix - 2.0 mA
Igl - 100 HA
-250 + A
Ig2 25 250 u
v 6.15 G.45 v

h
*Normally 2.0kV
*+Normally -15V
*++ For adjustment of focus it Isnecessary forV _ tobemade adjustable over
the range 0 to 2.8kV. B2
MOUNTING POSITION
Any (but see cooling)

COOLING
Tube installed in mount TGLL1 {convection cooled)
Horizontally mounted Natural
Vertically mounted Assisted by convection duct

or low velocity air flow

A conductiion cooled mount is available.

Temperatures
Collector scal max. 200%¢
Reference peint max, 140°C
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AMBIENT TEMPERATURE RANGES FOR MOUNT

Operation to full specification -10 to 465 °c
Operation without damage to tube =20 to 465 OC
Storage -60 to +85 °a

PHYSICAL DATA

kg 1
Welght of LB6-25 0.2 0.4
Weight of 1.B6~25 and transit carton
(2 valves per carton) 4.0 9.0
Weight of mount P61.11 5.5 12
Weight of P6L.11 mount and transit carton 20.5 45
om in

Dimensfons of [.B6-25 storage carton 40X 10 x 10 16x 4 x4

Dimensions of PGL11 storage carton G0 27x 14 20% 11 %8

AUGUST 1968 N LB6-25 Page 4



FORWARD WAVE AMPLIFIER LB6-25

OUTLINE DRAWING OF LB6-25

lJ

S

° =

r¥rer)
DIMENSIONS OF LB6-25

Millimetres Inches
A 61 2.40 dia.
B 27 1.06
C 28 1.14 max.

. D 82 1.0 3.228 £ 0,039

E 45 1.717
F 348 13.70 max.
G 7.5 jg.oz 0.2053 ig.noos dia.
H 1.5 0.295 dia. max.
J 31.5+0.01 1,2402 £ 0.0004 dia.
K 12 0.47
L 71 2.80

Tnch dimenaions are derived from original millimetre dimensions
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FORWARD WAVE AMPLIFIER LB6-25

DIMENSIONS OF PAT.11 MOUNT

Millimeotres Inches

A 89 3.50 dia.
n 28 1.10
C 338 13.31
D 149.2+ 0.1 5.874 % 0.004
E a5 3.85
po 163.0 + 0.2 6.417 £ 0008
G 356 14,02

. H 76 2.99
I 139 5.47
K 52.6 2.067
L 78 .07
M 92 3.62
N 70.0 £0.2 2.756 £ 0.008
P 125 41.92
Q 20.0 £ 0.5 0,787 + 0.020
R 5.5+0.2 0,217 £ 0.008
s 16 0.063

. T 50 1.97
u 14.99 £ 0.05 0.590 £ 0.002
v 8.71 £ 0,05 0.343 £ 0.002
W 17.42 + 0.05 0.686 + 0,002
X 8.18 £+ .05 0.322 + 0,002
Y 7.90 £ 0.05 0.311+0.002
VA 9.0 £ 0.3 1.535 + 0.011
AA 24,51 £ 0.05 0,965 + 0.002
AT 58.0 + 0.3 2,283+ 0.011

Inch dimensiong derived from original millimetre dimensions
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FORWARD WAVE AMPLIFIER LB6-25A

To be read in eonjunction with
GENERAL OPERATIONAT RECOMMENDATIONS-MICROWAVE DEVICES

OPERATING CONDITIONS

Asapoweramplificr with the collector earthed and tube focused in a mount
lype P6L11A (Elcetrade potentials with respect to cathodey.

f 6.8 GHz
ch]]ectur 2.0 kv
Icolleutor 45 mA
Vhelix 3.5 kv
Ihelix 0.4 mA
vV -15 v

1
lg1 1.0 A
v 2.2 RY

g2 :
!gz 5.0 uA
Gain 38 dn
Puwer oulput 15 W
Noise factor (including gas nolse) 28 dB
Hot input match (v.s.w.r.) 1.2
Hot output mateh (v.s.w.r.) 1.4

)
[Mullard]| LB6-25A DPage D1
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CHARACTERISTICS

Tube in mount type PETLILA
Frequency band

Goin (P = 10 watis)
ou

t

Noise factor {P__ =10 walls)
out

Saturation power output

Attenualion at Ik = 0mA

Hot input match (v.8.w.r.)

EHot output match (v.s.w,r,)

CATHODE
Tndirectly heated, dispenser cathode

"V}'l d.c. or r.m.8.

b

th—k min,

Min. Max,
6,425 7.125
37 40
- 30
20 -
80 -
1.8
2.0
6.3
0.8 1.1
2.0

¥The abzolute variation of heater voltage should be less than £2%.
Whenoperatedond, ¢, the heater must be positive with respecttothe eathode.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

vcol]ector

Icollcctor

Pcollector

Vhelix

Ihelix during feeusing ({transient)
]}1elix during operation
Vgl

]gl

ng

]g‘)_

Pin signal

Vh—k

—

FEBRUARY 1968 N

Min.

Max,
2,2
50
100

5 R W = 5 o
M o O o n

GHz
dB
dB
W
dn

v
A

min

kv
mA
W
kv
ma
mA

mA
kv
mA
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FORWARD WAVE AMPLIFIER  |B6-25A

DESIGN RANGES FOR POWER SUPPLY
{ Flectrode potentials with respect to the cathede)

Min. Max,
For normal operation
Vco!lector (fixed In range) 1.8 2.5 kv
Vhelix 3.2 3.8 kV
v -20 0 v
gl
v 1.9 2.8 kv
g2
If:ol]ector 40 50 mA
- .0
Ihelix 2 mA
1 - 100 JIv.
gl
Lo - 500 pA
Vh 6,15 6.45 v

*For adjustment of focus it is necessary for V 2 to be made adjustable
over the range:- 0 te 2.8kV., g

MOUNTING POSITION Any
{bul see cooh’ng)
COOLING
Tuhe installed in mount PGL11A (convection cooled)
Horizontally mounted Natural

Vertically mounted Assisted by convection duct
or low velocity air flow

A conduction cooled mount is available

Temperatures
Coileclor seal max, 200 oc
Reference point max. 140 0

FEBRUARY 1968 g LB6-25A Page D3



AMBIENT TEMPERATURE RANGES FOR MOUNT
Operation to full specification -10 to +65 oC
Operation without damage to tube -20 to +65 oC
Storage -60 to +85 ocC
PHYSICAT. DATA
kg i
Weipght of LDE-25A 0.2 0.4
Weight of LB6-25A and transit carton 1.0 9.0
(2 valves per earton)
Weight of mount P6TL11A 5.5 12
Weight of PGLI1A mount and transil carton 20.5 45
cm in

Dimensions of LB6-25A storage earton 40x10x10  16% 4 x4

Dimensions of PHLIYA storage earton 50 x2T =14 20 %11 =4

FEBRUARY 1968 S
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FORWARD WAVE AMPLIFIER LB6-25A

. OUTLINE DRAWING OF LB6-25A

lJ

53453

DIMENSIONS OF LB6-25A

Millimetres Inches
A 81 2.40 dia.
B a7 1.08
o) 29 1.14 max.
. D 82+1.0 3.228+0.039
E 45 1.77
F 348 13,70 max.
G 7.5fg_02 0.2953428‘000&.115;.
H 7.5 0.285 dia. max.
3 31.5+0.01 1.2402£0.0004 dia,
12 0.47
L 71 2.80

Inch dimensions are derived from original millimetre dimensions
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OUTLINE DRAWING OF P6L-11A MOUNT
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FORWARD WAVE AMPLIFIER LB6-25A

DIMENSIONS OF P6LI1A MOUNT

Millimetres Inches

A 89 3.50 dia.
B 28 1.10
C 338 13.31
D 149,210.1 5.874£0.,004
E 85 3.35
F 163.0+0.2 6.417+0.008
G 356 14.02

. H 76 2.99
J 139 5.47
K 52.5 2_067
L 78 3.07
M 92 1.62
N 70.0:0.2 2,7564 0,008
P 125 4.92
Q 20.0:0.5 0.787+0.020
R 5.5:0.2 0.2174 0,008
s 16 0.63
T 50 1.97

. U 14.99:0.05 0,580+0,002
v 8.71:0.05 0.,343+0,002
W 17.42:03.056 0.686£0.002
X B.18+0,05 0.322:0.002
Y 7.90+0.05 0.311+ 0,002
Z 39.0+£0.3 1.63540.011
AA 24.51+0.05 0.965+x0.002
AB 58.0+0.3 2.283+0,011

Inch dimensions derived from original millimetre dimensions
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Frequency: 4Gc/s band.
Construction: Unpackaged.

FORWARD WAVE AMPLIFIER
Application:  Power amplifier. . L 8

PRELIMINARY DATA

TR T ,

This data should be read in conjunction with GENERAL CPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES which precede this
secticn of the handbook.

ol )
CHARACTERISTICS T Min, Max.
Frequency band Lo 38 42 Gefs
Gain (Pyot = IW) : 35 e dB
v «:4 e Naise factor o —_ 10 dB
Loap Saturation powar outpLt ’ 8.0 — w
B ;_E,‘ ' Attenuation (i = OmA) ’ 60 —_ dB
" ty R
CATHODE :
indirectly heated N
Vi ‘ - . C 63 v
A Ik AT ' 800  mA
P Minimum cathode heating time . . 5.0 min
tr i . The absofute maximum varfation of heatar volta'ge should

; be less than T 2%.
oI L

COOLING ‘ | |
Teottector Max. . ) 175 o
Tamblese < 55°C e Convection cooled

: i F ’ '; Tanblert > 55°C o Low velocity atr-flow
e, K
PERATING CONDITIONS :
As o power omplifier with the hefix earthed and using o permanené
magnet system of apbroved design.

* o All voltages are with respect to the helix which is connected to the
N mount.
} ! 1 39 Gefs
‘ . Yootlector S ’ + 50 v
. ; f? Vhﬂ)h o V
D0 vy 1w
' . .‘ Jewnector . g ,' ' 50 mA
i bhellx . ’ <30 mA
Leoowrm - e
]. “ 5 . ‘ Gain ’ . . 7 dB
) L Pout ; L 5.0 W
f' T Cold input match v.s.w.r. ) . <1.5
Cold output match v.s.w.r. : <1.5

i
HE
!
!

o P . 'Hl.lllard .
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I.B4'8 .| FORWARD WAVE AMPLIFIER' .

LIMITING VALUES (absolute ratings)
All voltages are with respect to the cathode,

. Vealloctor MaX, C 1.5 kv

l Ponltector MAX. \ . ) 70 w

Vhenz max. : o Co 1.5 kv

thetix max. ; o SR 40 mA

Va1 max. T . 1.5 kV

Vel nelix Max. . .t T 500 v

lay max. LT T 250 A

i he max. ‘ Coo o 55 mA
T H - R -

ACCESSORY B L :

Mount Permanent magnet ' - PL4-4
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‘FORWARD WAVE AMPLIFIER . LB4—8

roSoma.
: ) : ‘colleclor__[ oy

e 705 max—— ! :
) Reference point - |
for collecter
temperature
measurement J l'
»
33% e o
E
i o
7 m
i
W 1
v
E 27:5— e |
l !. o !
o collector . () |
Lo ' T
L é | ,
E NC helix
Lo , | h/0CON
. ] - helix ) O O
' a| —§-em - .
P o hk OO OO NC
1 hk NC
; b hk h R BOA Baose
2 ;
. ] All dimensians in mm
Contacts 2 and 3 should be connscted ta the heater supply. Contact 1
Is intended as the cathode or anode circuit return.
5 )
| Mullard .
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. This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - MICROWAVE DEVICES: INTRODUCTION
and FORWARD WAVE AMPLIFIERS which precede this section of the

handbook.
CHARACTERISTICS
Tube in mount - type PbL-3
Min. Max.
Frequency band 5.900 7.125 Gejs
Gain {over frequency band)
Pnut = 100mW 37 — dB
Puwe = 5.0W 33 — dB
Noise factor {P., = 5.0W) —_ ic dé
Saturation power output 10 — W
Attenuation (at |, = OmA) 65 — dB
Hot input match V.S, WLF,
. Over any 50Mc/s in band with matching
device adjusted — 1.2
Over 5.9 to 6.4Gc/s without use of matching
device —_— 1.7
Hot output match V.S.W.T.
Over any 50Mc/s in band with matching
device adjusted — 13
Over 5.9 to 6,.4Ge/s without use of matching
device —_ 2.0
CATHODE
Indirectly heated
Vi 6.3 v
l'h 0.9 A
th Kk min. 2.0 min
The absolute maximum variation of the heater voltage should be less
than +4",.
N
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LB6-12

FORWARD

WAVE AMPLIFIER

DESIGN RANGES FOR POWER SUPPLY
For adjustment of focus
(a) Variable V,
Vi
Vo
(b) Variable V.
ML
N
For normal operation
V(‘ulh':'lur
Vietix
el

Ve

TYPICAL CPERATION

Min. Max.
0 -200
1.6 2.3
0 -20
0.3 2.3
1.6 1.8
2.5 2.9
0 -0
1.6 2.3

v
k¥

v
k¥

kv
kY

v
k¥

As a power amplifier with the collector earthed and using a mount type

P6L-3
f 65 Gefs
an]](‘rlur 1.7 kY
Vln-lix 265 kV
Voo 1.9 kv
Vi -3.0 \'
|c-ol|£\r'mr 40 mA
I!u'h‘,\ 0.25 mA
Gain 37 dB
Power output 50 w
Typical noise factor {inclusive of any gas noise) 25 dB
Hot input match with matching device V.5.W.I
adjusted
At 6.5Gc/s 1.02
At + 25Mc/s about 6.5Gc/s 1.08
Hot output match with matching device V.S.W.I
adjusted
At 6.5Ge)s 1.02
At +25Mcfs about 6.5G¢/s 1.1§
ABSOLUTE MAXIMUM RATINGS
Min. Max
Vt‘o]l(‘r‘lnr 15 18 kV
Il'()lll‘(’ldl‘ —_ 45 mA
Peollector —_ 80 W
helix - 3.0 kY
helix
during focusing — 2.5 mA
during operation —_ 1.5  mA
w2 —_— 3.0 kY
| —_ 1.0 mA
Va1 _— 250 v
Pin (signal} _ 1.0 W
Yu k —_ 50 v
(N
APRIL 1963 m\vi/m Page D2




FORWARD WAVE AMPLIFIER LB6- I 2

MOUNTING POSITION Any
COOLING
Tube installed in mount type P6L-3
Horizontally mounted Natural
Vertically mounted Natural assisted by convection duct
or low velacity air flow
Teoltector sopl MAX. 200 °C
Ambient temperature range for operation
to full specification -10 to +65 °C
Ambient temperature range for operation
to reduced specification ~-25 to 65 °C
Storage temperature at 959, humidity -60 to + 85 °C
PHYSICAL DATA
i 7.5 oz
. Weight of LB&-12 2126 £
. . b 4oz
Weight of LB6-12 in carton 1 {}4_2 o
: Tx 17x 29 in
Dimensions of storage carton 432x 4327366  mm
; 11lb 8oz
Weight of P6L-3 mount 52 kg
. . 40 0oz
Weight of PEL-3 mount in carton 18.4 kg

{25)( 16x 19.5 in

Dimensions of storage carton 635 x 407 « 496 mm

APRIL 1963 \v/ Page D3



FORWARD WAVE AMPLIFIER

LB6-12
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FORWARD WAVE AMPLIFIER

LB6-12

DIMENSIONS OF P6L-3 MOUNT

Inches
M 3461002
N 684+ 0.02
P 591+002
Q 1.45+0.02
R 1.18+0.02
S 2.83+0.02
T 1.3440.02
U 3.94+0.02
v 1.3440.02
w 3.5+0.02
X 512+ 0.02
Y 217+ 0.02
Z 4.02+0.02
AA 24+ 0.02
BB 2.00+ 0.02
cC 0.50+0.02
DD 0.655 + 0.001
EE 1.094 + 0.001
FF 1.531 + 0.001
GG 2.188+ 0.001
HH 2.69+0.02
1 0.406 + 0.001
KK 0.719+ 0.001
LL 1.030+ 0.001
MM 1.438 + 0.001
NN 1.94+0.02
e 4622+ 0.004
QQ 1.372+0.001
RR 1.980 + 0.001
)
APRIL 194 E%-vyl

Millimetres
88+ 05
1738+05
150+ 0.5
369+ 0.5
30+05
72+0.5
34+05
100+ 0.5
34105
894 0.5
130+ 0.5
55405
102+0.5
6096+ 05
50.84 0.5
12,7405
16.66+0.025
27.78+0.025
38.88+0.025
55.57+ 0.025
68.32+ 0.5
10.31+0.025
18.26+ 0.025
26.18+0.025
36.52+0.025
49274105
158+ 0.025
34.85+0.025
5.03+0.025

dia.
dia.

dia.

PFage DS



FORWARD WAVE AMPLIFIER

LB6-12
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FORWARD WAVE AMPLIFIER LB6' I 2
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LB6' I 2 FORWARD WAVE AMPLIFIER
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LB6-12

FORWARD WAVE AMPLIFIER

Paga C)
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COLLECTOR CURRENT OF 40mA
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FORWARD WAVE AMPLIFIER I.B6" I 2
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FORWARD WAVE AMPLIFIER

LB6-12
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LBé6-12

FORWARD WAVE AMPLIFIER

Page C7

—
N

OUTPUT POWER PLOTTED AGAINST INPUT POWER AT 7.0Gc/s WITH A
COLLECTOR CURRENT OF 40mA

{mwidamod ndut
o3 o] 10-0
~ Z = — —
_ / \.\ 7 viya \\\4 Vo
!
% »_\ \
i . \ /]
\\_ \\ LA %
/| a2V p7%l
i A F'a Y\. <l
at A/
7 ]
7
T “ 1ot
e e
\\ (iPe o
\ 7 \ S
\\. a’ . ..M«
- .
\\.\ d A X .M
s 3 , S5-0 PLE T 5 8
— Lo _ , 6v-0 0.2 H—] %
e A 8% m L0 9sz o —f| <
! " 2c-0 ¥voe 4 ol
\3 j €2-0 292 3
j 610 192 @
g1-0 182 23—
Vwiop = TR 4-0 092 8
% ” >o.ma.uu_> L0 Q8@ v
4 : >§._ﬂu w, TN e k
T 290.L =} ESTEIN x|y - 1
50 ¢o.a — — I A
o) &' N 3
Tz o= “-sel T —F——] ~oss [l00I

APRIL 1943



LB6' I 2 FORWARD WAVE AMPLIFIER
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FORWARD WAVE -
AMPLIFIER LB6-25

To he read in eonjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - MICROWAVE DEVICES

OPERATING CONDITIONS

Asapoweramplifier with the collector earthed and tube focused in a mount
type POL-11.  (Fleclrode potentials with respect to cathede).

. f G.0 GHz

. kv
Vcolle(-tor 2.0
45 A
Icol]c(:Lur m
3.4 k
thlix v
0.4 A
1helix m
v ~15 v
gl
1.0
Ig 1 A
v 2.2 kv
B2
.0 A
‘.lEZ 5 W
Gain 37 dRB
Power output 15 w
. Noise factor (including gas noise) 28 an
Hed input match (v.s,w.r.) 1.2
Hot output match (v.s,w.r.) 1.4

Y
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CHARACTERISTICS

Min. Max.

Tube in mount PAL.-11
Frequoney band 5.025 G.4256 GHz
Gain (1”7 =15Wutts) 37 40 dB

out
Noise factor (I =15Watls) - 30 an
out
Saturation power cutput 23 - w
Attenuation at I}=0mA 60 - an
Hot input mateh (v.s.w.r.) - 1.8
Hot output match (v.s.w.r.) - 2.0
CATHODE

Indirectly heated, dispenser cathode
Vh d.c, or r.m.s. 6.3
h 0.85%0 1,05 A
t min, 2.0 min
h-k

The absolute variation of the heator voltage should be less than +27%.
The heater/cathode connection must be positive when running on d, ¢,
RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Min, Max,

Veoltector 1.8 2.2 kv
collector - 50 mA
pcnllector - 100 w
Vhelix - 4.0 kv
lhelix during focusing ftransient) - 2.0 mA
H)e]ix during operation - 1.5 mA
Var -250 0 v
Ig& - 1.0 mA
Vg2 - 3.0 kv
]g2 = 1.0 mA
P signal - 0.25 W
Vh—k - 50 v

MAY 1967 Mullard LBG-25 Page 2



FORWARD WAYVE | -
AMPLIFIER LB6-25

DESICN RANGES FOR POWER SUTPLY
(Electrade putentials with respect to cathode)
Min, Max.
Tor normal operation

' Kk
V('nl]uvt()r 1.8 2.2 v

V., ., 3.2 3.8 kv
helix
By -20 ] v
gl
Eky 1.9 2.8 kV
12
.
Icollec.‘tor 0 50 mA
L . - 2.0 mA
helix
Ig 1 - 100 HA
I _ o5
g2 250 250 uA
Vh 6.15 6.45 1%

*Normally 2,0kvV
**Normally -15v
*¥+*For adjustment of fucus it isnecessary for V 4 to be made adjustahle over
the range 0 1o 2.8kV, &
MOUNTING POSITION

Any (hut see cooling)

COOLING
Tube installed in mount PGL-T1
Horizontally mounted Natural

Vertically mounted Assisted by convection duct
or low velocity air flow

200°C maximum {Maximum
temperature at refere{l}ce
point 140 C)

Tcollector geal

A conduction cooled mount is available,

MAY 1967 LB6-25 Page D3




AMBIENT TEMPERATURE RANGES FOR MOUNT

Operation to full specification -10 to +G5 °c
Operation withoul damage to tuhe -20 to +35 OC,‘
Storage -60 to 485 ¢

PIIYSICAL DATA

kg b
Weight of LIBG-25 0.2 0.4
Weight of LB6-25 and transit carton 4,0 9.0
(2 valves per earton}
Weight of mount. P6L.-11 5.5 12
Weight of P61.-11 mount and Lransit carton 20,5 45

cm in
Dimensions of L.BG-25 storage carton 40x10X10  16x 4 x4
Dimensions of PGL-11 storage carton 50X2Tx14  20X11x6

MAY 19687 LD6-25 Page D4




FORWARD WAVE _
AMPLIFIER LB6-25

—— ]
A - L
-
o JL
K
DIMENSIONS OF 1LB6-25
Millimetres Inches
A 61 2.402 dia.
B 27 1,063
C 29 1.142 max,
n g2x1,0 3.228x0, 039
. E 45 1.772
F 348 13,700 max,
+0 +0Q
- .
G 7.5_0‘ 02 0.290_0- 001 dia.
H 7.5 0,295 dia, max.
J 31.5+0, 01 1.240 dia.
K 12 0.472
L 71 2,795

Inch dimensions are derived from original millimetre dimensions

MAY 1967 R LB6-256 Page DS
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FORWARD WAVE

AMPLIFIER

DIMENSIONS OF P6L-11 MOUNT

[ T =T S R - B

—

v
W
X
‘f
A

AA
AR

Millimetres
80,0
28,0
338
149,2+40,1
85.0
163.0£0,2
356, 0
76,0
139.0
52.5
78,0
92.0
70,0+0.2
125,0
20,0+0,5
5.5+0.2
16.0
50.0
14,99+ 0,05
8. 710,05
17.42£0.05
8,182 0,06
7,.00£90,05
30.040.3
24,51+ 0,05
58.0+0,3

Inches
3.50
1.10

13.3
5,874 +0,004
3.36
6,417 0,008
14.0

2,99
5,47
2,07
3,07
3.62
2,756+ 0,008
4,92
0,79+ 0,02
0,22+0,008
.63
1,97
0.500+ 0,002
0,343+ 0,002
0.685+ 0, 002
0,322 0,002
0,311 0,002
1,535+ 0,01
0.965+ 0, 002
2.28+0,01

LB6-25

dia.

Tneh dimensions derived from original millimetre dimensions

MAY 1967
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TRAVELLING-WAVE
TUBE

TENTATIVE DATA

YH1030

Tabe read inconjunction with GENERAL OPERATIONAL RECOMMENDATIONS -

MICROWAVE DEVICES

TYP.CAL OPERATION

A8 a power amplifier with the helix earthed and using & mount fype 55120,

£ 5,9-8,5 6.5-17.2 Ge/s
v .5 1.5 ;
collecior Y ¥ W
* ) D n .
Vhelix 2,3-2,25 2,25 KV
= ~ ;
Vgl 7,85 .55 AV
B f
1(-allec:tnr G5 mA
0 2,0 ]
Ih(’li.x 2. mA
1 <01 <01 mA
gl
Gain N6-135 el b
Power output 15-110 14) W
*Adjusted fer maxirmm gain
ABSOLUTE MAXIMUM RATINGS
v \ max, 2.0 kV
collector
. 3.0 !
vholix nax k¥
oo max. 4.0 [139:
helix
b ad
! catkode TR ! mA
vV, max. 2.8 (3%
gl
1 max, 0.3 whA
gl
1, , max, 100 mW
in (signaly
)
[Mullard]
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CATHODL

Indirectly heated, dispenser type

Vh {d.c. or ¥.m,s.) 6,3
1h 800

th—k 5.0

CHARACTERISTICS

Min. Typ Max,

Frequency band 5.9 7.2
**Low level gain - 40
Noise Tuctor - an
**+Saturation power oulput - 26
Attenuation {nt Ik = (mA) 60 -

Cold input mateh v, s, w, 1, =~ 1.5

Magnetice [ield strength
at axis of mounl 55320

**Measured al § 2 6.5Ge/s, 1

s+ Mensured at T - 6, 50¢/8, 1
COOLING
Horizoniully mounted

Vertieally mounted

T max.
colleetor seal

MOUNTING POSITION

PHYSICAL DATA

* Weight of Y1030

Weight of 55320 mount

MAY 19G4

collector

L00

mA

min

Ge/s
dn
dB

w
B

(s

G5mA and vV, . oplimiscd at 2, 2kV.
helix

G5mA and V ix optimised ot 2, 5KV,

collector heli

Natural by convection

and radiation

Nutural assisted by
low veloeily air flow

200 C
Any
b kg
1.76 0.8
55 25

)
Mullard
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¥5§\EIELLING-WAVE YH I 030

ACCESSORY
Mount Permanent magnet 55320

DETAILS OF MOUNT 55320 (sco page D3)

Input and output TEC-R70 (RG-50/U, WRI137, WG14)
wavepgnides
Wavegpuide flanges IEC-VERT70
Connections of the plug 1) mount, helix
of the mount 2) free) |
. interconnceted
' 3} froec)

4} collecior

3) B

6) heater

7) heater, cathode
Mounting position Any
Note If any part of the shielding box 1s removed or if ferromagmetic
materials are introduced into the mount, the magnetic properties

of the mount may be disturbed irreversibly, Voltages should never
be applied to the tube when the door is open,
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All dimensions
in millimetres

70dia .
R S |
A
. collector
i
a 4
heli
& g’ ) @l
S 25 |
g
)
L] hk h
.225._{
!r;‘?_)_‘ )|
[Ty
]
~F
|
A |||||]m
24 ) Base:BGA Noval
| >

1y Refereneé poinl for collector lemperature measurements

2} Contact rings
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TRAVELLING-WAVE YHI1030

TUBE
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TRAVELLING-WAVE YHI1030

TUBE
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—65mA it [ = 6.5Cc/8.

collector

I

OUTPUT POWER PLOTTED AGAINST INPUT POWER
WITH HELIX VOLTAGE AS PARAMETER,
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SATURATION OUTPUT POWER PLOTTED
AGAINST FREQUENCY
HELIX-TO-CATHODE VOLTAGE ADJUSTED
FOR MAXIMUM OUTPUT

"GAIN PLOTTED AGAINST FREQUENCY,
HELIX-TO-CATHODF VOLTAGE ADJUSTED
: TOR MAXIMUM GAIN
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