V.H.F. POWER PENTODE

Directly heated v.h.f. power pentode for use as a
power amplifier or frequency multiplier in portable
and mobile equipment.

YL1000

PRELIMINARY DATA

FILAMENT (parallel operation only)

Vi
Iy
th max. (Pows = 70%, of final value)

CAPACITANCES (unshielded)

Ca-gl
Cin
Cout
Cg1-t

CHARACTERISTICS

DESIGN CENTRE RATINGS

Va(p) max.
Va max.
Pa Max.
ng(b) max.
Vga max.
Pg2 max.
Vg1 max.
-+ Vgi(pk) Mmax.
Iy max.
Rg1-1 max.
Tbulb max.
Vi max. (absolute)
Vi min, (absolute)

CLASS ‘C' OPERATION F.M. TELEPHONY

Maximum recommended operating conditions

1.1 (£15%) v
880 mA
0.5 s
< 150 mpF
6.5 pF
38 pF
1.5 pF
120 v
120 \
-6.5 \'
30 mA
23 mA
4.3 mAjV
7.0
500 \
300 \
5.0 w
500 v
300 v
1.0 w
-100 v
25 A
50 mA
20 MQ
200 °C
1.27 v
0.93 \

These conditions are based on reaching either the maximum electrode
ratings or the point where load efficiency (n10sa) begins to fall rapidly.
The conditions for 175Mc/s were measured in a circuit with a parallel
tuned output circuit. If a series tuned output circuit is used at this frequency
with the same operating conditions, approx. 10% higher Pioaq figures are

obtained.
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YL I ooo V.H.F. POWER PENTODE

CLASS ‘C’ OPERATION F.M. TELEPHONY AT f=S50Mc/s

Power amplifier Va Vga Vi la max.
V) ) 4] (mA)
300 150 -35 40
250 150 -35 40
200 150 -35 40
150 150 -35 32
100 100 -23 22

Frequency doubler A Vg2 Va la max.
V) V) v) (mA)
300 150 -90 40
250 150 -90 40
200 150 -20 38
150 150 -90 32
100 100 -60 20

Frequency trebler Va Vg2 Va1 la max.
) v) ) (mA)
300 150 -100 29
250 150 -100 35
200 150 -100 32
150 150 -100 28
100 100 -100 20

CLASS 'C’ OPERATION F.M. TELEPHONY AT f = 175Mc¢/s

Power amplifier VYa Vg2 Ve1 la max
v) v) 0 (mA)
300 150 -35 30
250 150 -35 37
200 150 -35 40
150 150 -35 40
100 100 -23 28

Frequency doubler Va Ve Ve ls max.
v) M) M (mA)
300 150 -90 26
250 150 -90 32
200 150 -90 38
150 150 -90 32
100 100 -90 20

Frequency trebler Va Vg2 Va1 la max.
\d ) M (mA)
250 150 ~-100 27
200 150 -100 32
150 150 -100 28
100 100 -100 20

[Mullard]
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V.H.F. POWER PENTODE YL I 000

TYPICAL OPERATION CLASS ‘C’ OPERATION F.M. TELEPHONY
Amplifier at f = 50Mc/s

Va Vg2 Va1 la lg2 lg1 +VYe1pk)  Proaa  Mioaa

\ \) M (mA)  (mA)  (mA) (V) (W) (%)
68 56

300 150 ~35 10 1.45 0.006 —4.5 1.
20 2.6 0.045 2.5 38 63.3
30 3.0 0.45 9.0 6.1 67.8
40 3.5 0.85 14.5 8.0 66.6
250 150 ~35 10 1.62 0.008 =2.0 1.5 60
20 3.1 0.08 3.5 33 65
30 4.0 0.55 10 51 68
40 5.0 0.95 17 6.7 67
200 150 -35 10 1.95 0.025 -1.5 1.3 65
20 38 0.20 5.5 275 69
30 5.0 0.75 12 41 68
40 6.0 1.05 18 52 65
150 150 -35 10 26 0.038 -1.0 1.0 67
20 43 0.24 6.0 2.05 68
30 6.0 0.85 13.5 2.95 65.5
100 100 23 10 24 0.09 1.5 0.6 60
20 34 0.7 9.0 1.22 61
25 4.5 1.2 13 1.45 57.6

Frequency doubler at fou. = 50Mc/s

Va Ve Ve la lg2 lg1 + VYo Ploaa  Miosa
v) (\9} V) (mA) (mA) (mA) ™) W)y (%)

300 150 -90 10 1.38 0.015 0.5 1.58 52.7

20 215 0.28 8.5 3.42 57
30 2.6 0.73 15 5.15 57.2
40 34 0.95 21 6.62 551
250 150 ~90 10 1.6 0.024 1.2 1.36 54.4
20 24 0.38 9.5 3.0 60
30 3.2 0.80 15.5 4.45 59.3
40 4.2 1.02 22 5.6 56
200 150 -90 10 2.05 0.04 2.0 1.16 58
20 2.9 0.45 10 2.5 62.5
30 3.6 0.85 16.5 3.5 58.3
150 150 =90 10 2.4 0.05 25 0.86 57.3
20 38 0.56 1" 18 60
30 4.5 0.95 18 248 55.2
100 100 -60 10 1.95 0.26 6.0 0.53 53
20 34 0.92 13 0.94 47
(A
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YL I ooo V.H.F. POWER PENTODE

Frequency trebler at fo,. = 50Mc/s

Va Vg2 Vo la lg2 lg1 +Vg1pk) Pload  7Moad
v) \) V) (mA) (mA) (mA) v W (%)
300 150 -100 10 1.0 0.01 0.8 1.2 40
20 1.75 0.26 9.5 2.6 43.3
250 150 -100 10 1.16 0.012 1.0 1.05 42
20 1.9 0.3 10 2.24 448
30 2.3 0.7 17 32 42.7
200 150 -100 10 1.4 0.015 1.3 0.9 45
20 2.05 0.35 10.5 1.88 47
30 2.45 0.72 17.5 27 45
150 150 -100 10 1.7 0.027 1.9 0.67 447
20 235 0.39 1" 1.44 48
100 100 -100 10 11 0.29 7.5 0.47 47
20 22 1.02 17 0.8 40
Amplifier at f = 175Mc/s
Va Vea Vg1 la lg2 lg1 Pioaa TNload
(\)) ) v) (mA) (mA) (mA) W) (%)
300 150 =35 15 0.9 0 0.98 2.7
20 1.34 0 1.66 27.7
25 1.56 0.01 2.48 33.1
30 2.08 0.07 33 36.7
250 150 -35 15 1.0 0 0.91 243
20 1.42 0 1.48 29.4
25 1.96 0.01 217 34.7
30 2.25 0.1 2.88 38.5
35 2.42 0.2 3.6 411
200 150 -35 15 1.3 0 0.81 27
20 1.96 0 1.37 325
25 212 0.02 1.9 38
30 2.4 0.1 2.5 4.7
35 2.64 0.28 3.08 44
40 3.0 0.5 3.69 46.1
150 150 =35 15 1.74 0 0.7 3141
20 2.14 0.01 1.14 38
25 25 0.03 1.56 4.7
30 2.9 0.12 2.0 445
35 32 0.3 2.42 46.1
40 35 0.55 2.82 47
100 100 =23 15 1.28 0.04 0.56 373
20 1.5 0.22 0.89 44,5
25 1.82 0.54 1.18 47.2
>
[ Mullard|
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V.H.F. POWER PENTODE YL I 000

Frequency doubler at f,,: = 175Mc/s

\ ng Vgl Iy Igz Igl Pioaa Tload
™ v) v) (mA)  (mA) (mA) W) (%)
300 150 =90 15 0.84 0 0.82 18.2
20 1.1 0.12 1.46 24.3
25 1.22 0.34 21 28
250 150 -90 15 0.98 0.02 0.8 21.3
20 1.26 0.15 1.35 27
25 1.4 0.4 1.88 30
30 1.62 0.6 2.4 32
200 150 -90 15 1.2 0.04 0.73 24.3
20 14 0.22 1.2 30
25 1.6 0.42 1.7 34
30 1.85 0.66 215 359
35 2.0 0.8 2.55 36.5
150 150 -90 15 1.58 0.06 0.66 29.4
20 1.76 0.26 1.04 347
25 2.07 0.46 1.42 37.9
30 2,25 0.72 1.78 39.5
35 2.36 0.88 21 40
100 100 —60 15 1.0 0.38 0.54 36
20 1.36 0.7 0.74 37
Frequency trebler fou = 175Mc/s
Va ng Vgl |a |52 |xl Pload Nload
v) v v) (mA)  (mA) (mA) W) (%)
250 150 -100 15 0.88 0.04 0.6 16
20 1.12 0.18 0.95 19
25 1.26 0.4 1.29 20.7
200 150 -100 15 1.02 0.05 0.55 18.3
20 1.24 0.22 0.86 21.5
25 1.42 0.42 1.15 23
30 1.66 0.6 1.42 23.7
150 150 -100 15 1.26 0.07 0.49 21.8
20 1.42 0.30 0.76 25.3
25 1.64 0.44 0.99 26.4
100 100 -100 15 0.94 0.52. 0.4 26.7
20 1.5 0.84 0.5 25
()
[Mullard|
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YL1000

V.H.F. POWER PENTODE

CLASS ‘C’ A.M. TELEPHONY

Maximum carrier conditions for 1009/, modulation
Output tuned circuit
Single valve operation

lg1
Pioaa

"
For 100%, mod
mod
vgz(pk)

Parallel
50
250
150
=35
32
4.2
0.62
5.4
67.5
ulation

135

Parallel
175
200
150
-35
31
2.45
0.14
2.65
42

32
120

Series
175
200
150

Push-pull operation

50 175 Mc/s
250 200 \
150 150 \
-35 -35 \

2x32 2x32 mA
2x 4.2 2x2.5 mA
2x0.62 2x0.18 mA

12 6.2 w

75 48.5 %

8.4 6.4 w
135 120 v

Maximum carrier conditions for anode and screen-grid modulation
for various modulation depths. f = 175Mc/s

m
(%)
100

75

50

Va

4
200
200
200

220
220
220

235
235
235

25 245
245

245
250

250
250

*Estimated value

la Pa (max.) pgz (max.) Pioaa*
(mA) (W) (W) W)
31 33 0.67 2.65
32 33 0.67 3.05
64 2x3.3 2x0.67 6.2
34 39 0.78 32
35 39 0.78 3.65
70 2x3.9 2x0.78 7.4
35 4.45 0.89 3.47
36 4.45 0.89 3.96
72 2x445 2x089 8.0
37 485 0.97 3.82
38 485 0.97 437
76 2x485 097 8.8
38 5.0 1.0 4.02
39 5.0 1.0 4.55
80 2x5.0 2x1.0 9.6

Output
tuned circuit
Parallel

Series
Push-Puli

Parallel
Series
Push-Puli

Parallel
Series
Push-Pull

Parallel
Series
Push-Pull

Parallel
Series
Push-Pull

These conditions may be varied for operation at lower frequencies.
Operation at 100% modulation with V, > 250V, |, > 32mA is not
permitted and the ps max. and pgz max. limits shown above must never

be exceeded.
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V.H.F. POWER PENTODE
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V.H.F. POWER PENTODE YL I 000
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YL I ooo V.H.F. POWER PENTODE
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V.H.F. POWER PENTODE YL I 000
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V.H.F. POWER PENTODE

YL1000
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V.H.F. POWER PENTODE
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V.H.F. POWER PENTODE YL | 000

Directly heated v.h.f. power pentode for use as a power amplifier or frequency
multiplier in portable and mobile equipment.

FILAMENT (parallel operation only)

Vi 1.1 (£15% \"
Iy mA
tnh max. (Poy¢ = 709%, of final value) 0.5 s

CAPACITANCES (unshielded)

Ca—g1 < 150 mpF
Cin 6.0 pF <«
Cout 35 pF <
Cg1-1 1.5 pF
CHARACTERISTICS
Va 120 A
Vga 120 v
Va -6.5 v
la 30 mA
|‘g 23 mA
gm 43 mA/v
Wgl-g2 7.0
RATINGS (DESIGN CENTRE SYSTEM)
V‘(b) max. 500 \"
Va max. 300 v
Pa Max. 5.0 w
V.’(b) max. 500 A
Vg2 max. 300 v
pg2z max. 1.0 w
Vg1 max. -100 A
+ Yg1(pk) Max. 25 v
Iy, max. S0 mA
Rg1-1 max. 20 MQ
Thuip max. 200 °C
Vi max. (absolute) 127 Vv
Vr min. (absolute) 0.93 v

CLASS ‘C’ OPERATION F.M. TELEPHONY
Maximum recommended operating conditions

These conditions are based on reaching either the maximum electrode
ratings or the point where load efficiency (miaa) begins to fall rapidly.
The conditions for 175Mc/s were measured in a circuit with a parallel
tuned output circuit. If a series tuned output circuit is used at this frequency
w;th th; same operating conditions, approx. 109 higher Pjsaq figures are
obtained.
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CLASS ‘C’ OPERATION F.M. TELEPHONY AT f=50Mc/s

Power amplifier

Frequency doubler

Frequency trebler

Va
v)
300
250
200
150
100

CLASS 'C’ OPERATION F.M. TELEPHONY

Power amplifier

Frequency doubler

Frequency trebler

DECEMBER 1965

Vs
V)
300
250
200
150
100

Vs
\
300
250
200
150

-100

Va

V)
250
200
150
100

(E—
A

Vn Vn la max.
) v) (mA)
150 =35 40
150 =35 40
150 -35 40
150 -35 32
100 -23 2
Vn V‘x |. max.
) v) (mA)
150 -90 40
150 -90 40
150 -90 38
150 -90 32
100 -60 20
Vee Va Iy max.
v ™ (mA)
150 -100 9
150 -100 35
150 -100 32
150 -100 28
100 -100 20
AT f = 1T5Mc/s
Vn V, 1 |. max
) o (mA)
150 ~35 30
150 =35 37
150 =35 40
150 -35 40
100 -23 28
V‘g Vn la max.
v) (mA)
150 -9 26
150 -9 32
150 -9 38
150 -90 32
100 -90 20
Vn Vﬂ la max.
W) W) (mA)
150 ~100 27
150 -100 2
150 -100 28
100 -100 20
Page D2



V.H.F. POWER PENTODE YL | ooo

TYPICAL OPERATION CLASS ‘C’ OPERATION F.M. TELEPHONY
Amplifier at f = S0Mc/s

Va V2 Va b Igs lgg  +Vgipk) Prosa  Mosa
v) 42) ) (mA) (mA) (mA) ) W) (%)
300 150 =35 10 1.45 0.006 -4.5 1.68 56
20 2.6 0.045 25 38 63.3
30 3.0 0.45 9.0 6.1 67.8
40 35 0.85 14.5 8.0 66.6
250 150 -35 10 1.62 0.008 -2.0 1.5 60
20 3.1 0.08 3.5 33 65
30 4.0 0.55 10 5.1 68
40 5.0 0.95 17 6.7 67
200 150 =35 10 1.95 0.025 -1.5 13 65
20 38 0.20 5.5 275 69
30 5.0 0.75 12 4.1 68
40 6.0 1.05 18 5.2 65
150 150 =35 10 2.6 0.038 -1.0 1.0 67
20 43 0.24 6.0 2.05 68
30 6.0 0.85 13.5 295 65.5
100 100 =23 10 21 0.09 15 0.6 60
20 3.4 0.7 9.0 1.22 61
25 45 12 13 1.45 57.6
Frequency doubler at fou. = S0Mc/s
Va Y Va la lga lg  +Vape Posa Mo
) ) (mA) (mA) (mA) v ™ (%)
300 150 -90 10 1.38 0.015 0.5 1.58 52.7
20 215 0.28 8.5 342 57
30 2.6 0.73 15 5.15 57.2
40 3.4 0.95 21 6.62 55.1
250 150 -90 10 1.6 0.024 1.2 1.36 54.4
20 2.4 0.38 9.5 3.0 60
30 3.2 0.80 15.5 4.45 59.3
40 42 1.02 22 56 56
200 150 -90 10 2.05 0.04 2.0 1.16 58
20 2.9 0.45 10 2.5 62.5
30 3.6 0.85 16.5 35 58.3
150 150 -90 10 2.4 0.05 2.5 0.86 57.3
20 38 0.56 1" 18 60
30 4.5 0.95 18 2.48 55.2
100 100 60 10 1.95 0.26 6.0 0.53 53
20 31 0.92 13 0.94 47
(R
[ Mullard|
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Frequency trebler at fous = 50Mc/s

Vs
3
300

250

200

150

100

Vi
1\
150

150

150

150

100

2
v)
-100
-100

~-100

~100

Amplifier at f = 175Mc/s

Va
V)
300

250

200

150

100

Ve
M
150

150

150

150

100

Ve
)
-35

=35

=23

DECEMBER 1965

la lg2 lg1 +Vgipk) Pload  7ioad
(mA)  (mA)  (mA) vy W™ (%)
10 1.0 0.01 0.8 1.2 40
20 1.75 0.26 9.5 2.6 43.3
10 116 0.012 1.0 1.05 42
20 1.9 0.3 10 2.24 4.8
30 2.3 0.7 17 32 4.7
10 1.4 0.015 1.3 0.9 45
20 2.05 0.35 10.5 1.88 47
30 2.45 0.72 17.5 27 45
10 1.7 0.027 1.9 0.67 44.7
20 2.35 0.39 1" 1.44 48
10 11 0.29 7.5 0.47 47
20 22 1.02 17 0.8 40
Ia Igz 'gl Pload Nioad
(mA)  (mA) (mA) W) (%)
15 0.9 0 0.98 1.7
20 1.34 0 1.66 27.7
25 1.56 0.01 248 331
30 2.08 0.07 33 36.7
15 1.0 0 0.91 24.3
20 1.42 0 1.48 29.4
25 1.96 0.01 217 347
30 2.25 01 2.88 385
35 2.42 0.2 3.6 M1
15 13 0 0.81 27
20 1.96 0 1.37 325
25 212 0.02 1.9 38
30 2.4 0.1 2.5 4.7
35 2.64 0.28 3.08 44
40 3.0 0.5 3.69 46.1
15 1.74 0 0.7 31.1
20 2.14 0.01 1.14 38
25 25 0.03 1.56 41.7
30 2.9 0.12 20 44.5
35 32 03 2.42 46.1
410 35 0.55 2.82 47
15 1.28 0.04 0.56 37.3
20 1.5 0.22 0.89 44.5
25 1.82 0.54 1.18 47.2
()
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V.H.F. POWER PENTODE YL I 000

Frequency doubler at fou: = 175Mc/s

Va Vea Va la lg2 P Piosa Nload
v) v) \2] (mA)  (mA) (mA) W) (%)
300 150 -90 15 0.84 0 0.82 18.2
20 1.1 0.12 1.46 24.3
25 1.22 0.34 21 28
250 150 -90 15 0.98 0.02 0.8 213
20 1.26 0.15 1.35 27
25 1.4 0.4 1.88 30
30 1.62 0.6 2.4 32
200 150 -90 15 1.2 0.04 0.73 243
20 14 0.22 12 30
25 1.6 0.42 1.7 34
30 1.85 0.66 215 35.9
35 2.0 0.8 2.55 36.5
150 150 -0 15 1.58 0.06 0.66 29.4
20 1.76 0.26 1.04 34.7
25 2.07 0.46 1.42 379
30 2.25 0.72 1.78 39.5
35 2.36 0.88 2.1 40
100 100 -60 15 1.0 0.38 0.54 36
20 1.36 0.7 0.74 37
Frequency trebler f,,: = 175Mc/s
Va ng Vgl la Igz lgl Plol.d Nload
M M WM mA) A mA) W) (%)
250 150 -100 15 0.88 0.04 0.6 16
20 1.12 0.18 0.95 19
25 1.26 04 1.29 20.7
200 150 -100 15 1.02 0.05 0.55 18.3
20 1.24 0.22 0.86 21.5
25 1.42 0.42 1.15 23
30 1.66 0.6 1.42 23.7
150 150 -100 15 1.26 0.07 0.49 21.8
20 1.42 0.30 0.76 25.3
25 1.64 0.44 0.99 26.4
100 100 -100 15 0.94 0.52. 0.4 26.7
20 1.5 0.84 0.5 25
()
Mullard
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CLASS ‘C A.M. TELEPHONY

Maximum carrier conditions for 1009, modulation
Output tuned circuit
Single valve operation

Parallel

f 50

2 250

Vi 150

Vet -35

la n

lg2 42

lg1 0.62

Pload 5.4

n 67.5
For 100%, modulation

Pmod 4.2

vgz(pk) 135

Parallel Series
175 175
200 200
150 150
-35 -35
31 32
2.45 2.5
0.14 0.18
2.65 3.05
42 47
32 33
120 120

Push-pull operation

50 175 Mc/s
250 200 v
150 150 \
-35 -35 v

2x32 2x32 mA
2x 42 2x 2.5 mA
2x062 2x0.18 mA

12 6.2 w

75 48.5 %

8.4 6.4 w
135 120 \'

Maximum carrier conditions for anode and screen-grid modulation
for various modulation depths. f = 175Mc/s

m
- (%)
100

75
50

25 245
245

245
250

250
250

*Estimated value

(mA) }
31 33
32 33
64 2x3.3
34 39
35 39
70 2x3.9
35 4.45
36 4.45
72 2x4.45
37 4.85
38 4.85
76 2x4.85
38 5.0
39 S.0
80 2x5.0

Pa (max.) pgz (max.)
w W)

0.67
0.67
2x0.67

0.78
0.78
2x0.78

0.89
0.89
2x0.89

0.97
0.97
0.97

10
1.0
2x1.0

Piona* Output
W) tuned circuit
2.65 Parallel
3.05 Series
6.2 Push-Pull
32 Parallel
3.65 Series
7.4 Push-Pull
3.47 Parallel
3.96 Series
8.0 Push-Pull
3.82 Parallel
4.37 Series
88 Push-Pull
402 Parallel
4.55 Series
9.6 Push-Pull

These conditions may be varied for operation at lower frequencies.
Operation at 1009, modulation with V, > 250V, I, > 32mA is not
permitted and the p, max. and pga max. limits shown above must never

be exceeded.
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