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OUTPUT PENTODE

Output pentode rated for 4W anode dissipation
suitable for use as an r.f. or a.f. amplifier.

HEATER

CAPACITANCES

Cin

Cou t

Ca- j:{ l

C HARA CTE RISTI CS

Pentode connection

Va
Vg3
Vg2

I.
Ig2

Vg 1

gm
r.
!J.gl -g2

T rio de connect ion (g2 connected to a)

Va
I.
Vg 1

gm
f a,

IL

Unshielded
3.7
4.0

< 300

EL91

6.3 V
200 mA

Shielded
3.8 pF
6.5 pF

< 300 mpf

250 V
0 V

250 V
16 mA

2.3 mA
-13 .5 V

2.5 mA jV
130 kQ

12

250 V
18.3 mA

-13.5 V
2.7 mA /V
4.3 kn

12

OPERATING CONDITIONS AS SINGLE VALVE AMPLI FIER

Pentode connection

MAY 1962

Va- k

Vg 2( }»)-k

Rg 2

Rk
Ra

lal " l
Ig2(o }

V i Il11'. 0II. , . ) (P""l = 50mW)
V i ll ( r .Ill. ~ . )

Pont
D to t
Ig 2(max . s ig .)

250 V
250 V
470 Il
700 Il

18 kll
16 mA

2.3 mA
820 mV

5.8 V
1.7 W

10 "
6.3 m'A
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EL91 OUTPUT PENTODE

OPE RATI NG C O N DIT IONS FOR 2 VALVES IN PUSH-PULL

Pentode connection

Cathode bias

V " - k 250 V

V g2 - k 250 V

Rk (per valve) 820 n
Ra- " 15 Id l

1,, (<) ) 2 x 14.5 mA

1 ~2 ( <) ) 2x 2.0 mA

Vi n (g l - gl ) I' . IIl . s . (Pout = 50mW ) 1.8 V

V jn(gl - gl) f ,m . s . 19.8 V

Pont 5.8 W

Dtot 2.5 %
la (m a x . sig.) 2 X 21.5 mA

Ig 2 ( m ux . s ig .) 2 x 5.0 mA

Fixed bias

V " - k 250 V

V g2- k 250 V

V g 1 -16 V

Ra- " 15 kn
la(u) 2 x10 mA

)Ig 2(u) 2 X 1.4 mA

V iu (g l - g l ) r . lIl .s . (Puu t = 50mW) 2.1 V

Vj ll (v;l - :r l ) t' , m .s . 21.5 V

Pout 5.6 W

D lu t 1.7 o f
, 0

la (nm ;.,:: . ," i ~ . ) 2 x 19.5 mA

19: 2 (m a x . si p;.) 2 x 4.7 mA

Pout an d Dtot are measured at fixed bias and t herefore represent th e power
o ut put avai lable du ring the reprod uct ion of speech and music. W hen a
sustained sine wave is applied to the co ntro l grid . t he bias across the
cathode resistor w ill re -adjust itse lf as a resu lt of the increased anode and
screen-gr id currents. This will re su lt in app rox imate ly 10 ';;, reduction in
pow er output. )
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OUTPUT PENTODE EL91

OPERATING CONDITIONS AS R.F. AMPLIFIER

f 50 100 Mc!s
Va 250 250 V
Vg2( lJ ) 250 250 V

R . 2 33 33 kn
Vg1 -14 -14 V

R . l - k 10 12 kD
R k 470 470 n
I" 16.6 16.8 rnA
1. 2 2.9 2.8 rnA
Ig1 500 400 !1A
P10ad 2.4 1.85 W

'1J loart 59 44 oz
/ 0

OPERATING CONDITIONS AS FREQUENCY DOUBLER

~m ~ 100
v, 250 250
Vg 2lb) 250 250
Rg2 33 33
V gl -40 -40
R.l~ 27 27
Rk 470 470
r, 16 16.3
1. 2 2.8 2.6
I. I 1.2 1.1
Ploa d 1.6 1.3
',<Ioa d 41 32

Mcls
V
V

kn
V

kO
n

rnA
rnA
rnA
W
0 '
j O

OPERATING CONDITIONS AS

foul

Va
Vg2( lJ)

R~:!

Vg 1

Rg l - k

Rk

101

1. 2

Ig I

P'oad
"'1luad

FREQUENCY TREBLER

50 100
250 250
250 250

33 39
-75 -75
39 39

470 470
15 16

2.6 2.3
1.7 1,7
1.25 1.0

32 25

Mcjs
V

V

kO
V

kO
o

rnA
rnA
rnA
W
0 "

.."
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EL91 OUTPUT PENTODE

DESIGN CENTRE RATINGS

Va(l» ) max. 550 V
Va max. 250 V
pa max. 4.0 W
paH 2 max. 4.5 W
Vg 2(b ) max. 550 V
Vg2 max. 250 V
P g2 max. 600 mW

- Vg 1 max. 100 V
Ig l max. 3.0 mA
Ik max. 20 mA
Rg l - k max. 500 kQ

Vh - k max. 150 V

1283 d

[~~
)

.m"-f ll
Q

h
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0
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0
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E
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9' o 0 r..
~

9 ' 92
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OUTPUT PENTODE EL91

)

9577 EL 91 10

(rnA)

v; =250V

10 0

80

, -

-"Y 6 0

c§j
II 'tJrv-,,'»

i

40
~)

tI~,'I

.'!?o/- t1
20I '

4
, 0° )
jI

0

Vg l (V) - 30 -20 -1 0 0

ANODE CURRENT PLOTTED AGAINST CONTROL-G RID VO LTAGE W ITH
SCREEN-GRID VO LTAGE AS PARAMETER

MAY 1962 Page C I



EL91 OUTPUT PENTODE
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AN O DE AN D SCREEN-GRID CURRENTS PLOTTED AGAINST AN O DE
VOLTA GE WITH CONTROL-G RID VOLTAGE AS PARAMETER. Vg2 = 150V
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OUTPUT PENTODE EL9 1

I I EL9 1 I 9 3 22

I I
( m A )

i?
I

Vg(OV
Vg2-200 V

I

"~
z

,
I

I I I I
50 I I- 2V

I

40
I

I
I

4V-'
I

I

I

30 \ I - 6 V-I
\ ,

I
I -BV

20
I
I

I
I
I
I

-IOV
I

I
I

I
- 12V w.-

10
I

~ (Vg/-OV) I

- 14V

-16V
192 (Vql = 9V) , - IBV

I -20V0

0 100 200 300 v; (V)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGA I ST ANODE
VOLTAGE W ITH CO NT ROL-GRID VOLTAGE AS PARAMETER. Vg2 = 200V
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El91 OUTPUT PENTODE
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AN ODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VO LTAGE WITH CONTROL-GRID VOLTAG E AS PARAMETER. Vg2 = 250V
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OUTPUT PENTODE EL91

)

Co 9m E L 9 1
9580

I
Ikn) (mA/V)

I (rn A )

1 1 i Va=Vg2= 150V 1 I
1 I 1

I 1
, I
I

800 8 I 1 4 0
I

I

I 1 0 rt
1

Co
I i600 6 30I 1

I

I

s;

400 4 20

200 2
1

10

I"

1

0 0 0

Vs,(V) 30 20 10 0

ANODE AN D SCREEN-GRID CURREN TS, MUTUAL CONDUCTANCE AND
ANODE IMPEDAN CE PLOTTED AGAINST CONTROL-GRID VO LTAGE.

Va = V"2 = 150V
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EL91 OUTPUT PENTODE

ro 9 m 9 ~76 E L91
I

(Kill (m A/V) I ( rn A)

Va = Vg 2 ""200V

800 8 10 40

ro

60 0 6 30

0/ ' ,2

I

40 0 4
I

20
1

I
I I 1 1
1 1 1 1

1 I

I 1 I¥
I 1

200 2
I I 1

10
I 1 1

I I I-
I ,.'
1

I I
0 0 I I 0

V
91(

V) - 30 -20 - 10 0

)

)

ANODE AND SCREEN-GRID CURREN TS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAG E

V,,= V"2= 200V )
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OUTPUT PENTODE EL91

)
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ANODE AND SCREEN-GRID CURR ENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL -GRID VOLTAGE.

Va = Vg2 = 250V
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EL91 O UTPUT PENT ODE

9 5 78 EL91 10

(mA)

Tr-lode con n acted
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ANODE CURR ENT PLOTT ED AGA INST CONTROL-GRID VO LTAGE WITH
ANODE VO LTAGE AS PARAMETER, W HEN TRIOD E CONN ECTED
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OUTPUT PENTODE El91
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ANODE CURRENT PLOTTED AG AINST AN ODE VOLTAGE WI TH CONTROL­
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