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VOLTAGE AMPLIFY ING
PENTODE EF86

Low-noise pentode for use as r.c. coupled a.f. voltage amplifier, particularly suitable
for the early stages of high-gain audio amplifiers, microphone pre-amplifiers and
tape recorders.

(

HEATER
Suitabl e for ser ies o r parallel op e rat ion , a.c. o r d.c.

Vh

III

CAPACITANCES (meas ured wit ho ut an external sh ield)

( o ut

Ca- gl

C~l-h

C HARACTERISTICS

1Lp:l - ...-

Vg I max. (lg 1 = +0.3!LA)

6.3 V
200 mA

5.1 pF+--
3.8 pF

< 50 mp F
< 2.5 mpF

250 V
0 V

140 V
3.0 mA

600 [LA
-2.2 V+--

2.2 mA/V+--
2.0 MO+--

38
- 1.3 V

O PERAT ING CONDITIONS AS R.C. COU PLED A .F. A MPLIFIER +--

Pentode connection

Vb Ra Rg 2 R" I" Vou,t Vo ut* R **<I

(V) (kO) (MO) (kO) (mA) ~ (Vr.lll.<,) (kO)
400 100 0.39 1.0 3.2 140 85 330
350 100 0.39 1.0 2.75 134 74 330
300 100 0.39 1.0 2.4 129 62 330
250 100 0.39 1.0 2.0 123 50 330
200 100 0.39 1.0 1.55 117 38 330
150 100 0.39 1.0 1.05 110 27 330

400 220 1.0 2.2 1.45 210 72 680
350 220 1.0 2.2 1.3 205 62 680
300 220 1.0 2.2 1.1 194 53 680
250 220 1.0 2.2 0.9 185 44 680
200 220 1.0 2.2 0.75 173 35 680
150 220 1.0 2.2 0.5 147 22 680

*O ut p ut vo lt age at D'"1 = 5%.
t Vall' measu red wit h Vill = 100m V r.m.s.

**Gr id resistor of fo llow ing valve. Y in
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VOLTAGE AMPLIFYING
PENTODE

OPERATING NOTES

EF86

1. Hum

When used as a no rmal vo ltage ampl ifie r with a line vo lt age of 250V,
an anode load of 100kQ and a gr id resistor of 470kQ t he maximum
hum 'level of t he valve alone is 5!J.V, t he average value being abou t
3!J.V when operated w it h on e side of the heater ea rthed . Th is can
be further reduced by centre-tapping the hea t er to ea r t h. Under
these cond it io ns the nominal hum level is 1!J.V. The low leve l of
hum attained with this valve can be com pletely masked by that due
to an unsu it able valveho lde r , in wh ich excessiv e leakage and
capaciti ve coupling between pins wi ll introduce conside rable hum .

2. N oi se

The low -freq ue ncy nois e generated by a valve is most con ve nie nt ly
specified as an equivale nt vo ltage o n the control grid for a specific
ban dwi dt h. For t he EF86 under normal co ndit ions , i.e . line voltage
of 250V and an anode load of 100kQ, the equivalent noise vo lt age
is approximately 21lY for the freq uency ra nge of 25 to 10,OOOc/s.

3. M ic r o p h o ny

Care in the des ign of t he valve to en sure t hat t he electrode st ru ct ure
and its mount ing are as rigid as possible has reduced the mic rophon y
of the EF86 to a very low level. There are no apprecia ble internal
reson ances at frequ encies below 1,OOOc/s. At highe r frequen cies t he
effect of vibration is usually negligible on acco unt of t he damping
provided by t he chassi s and t he valvehold e r . In high-gain appl ica­
tions such as tape reco rdi ng care shou ld be taken in siti ng t he valve,
particularly w hen a loudspeaker is present in t he same cab ine t or
w hen a motor is moun ted on the same chassis . In such cases a
flex ible mou nting for the valve holde r o r a separate we ighte d sub ­
chass is is advisable.
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EF86 VOLTAGE AMPLIFYING
PENTODE

T r iode connection (gz connected to a. g3 to k)

V" R" I. Rk Vout:!: Vout* Dtot* R. tt
(V) (kU) (mA) (kU) V i u (Vr.m •s.) (%) (k!1)
400 47 3.6 1.2 26 68 5.2 150
350 47 3.15 1.2 25 58 5.0 150
300 47 2.7 1.2 25 46 4.6 150
250 47 2.25 1.2 25 36 4.3 150
200 47 1.8 1.2 24 24 3.9 150

400 100 2.0 2.2 28 75 4.8 330
350 100 1.8 2.2 28 63 4.7 330
300 100 1.5 2.2 27.5 51 4.6 330 (
250 100 1.25 2.2 27.5 42 4.2 330
200 100 1.0 2.2 27 30 4.0 330

400 220 1.1 3.9 29 71 4.3 680
350 220 0.95 3.9 29 60 4.3 680
300 220 0.8 3.9 29 52 4.2 680
250 220 0.7 3.9 28 42 3.9 680
200 220 0.55 3.9 28 30 3.7 680

*O ut put voltage and distortion at the start of positive gr id cur rent . At lower
output vo lt ages t he disto rt ion is approx imate ly pro port io nal to t he vo ltage .

[ Grtd resistor of t he fo llowi ng valve.

:j: V""' measured wit h Vi" = 100mV r.m.s.
Vi II

RATINGS (ABSOLUTE MAXIMUM SYSTEM) (
V a l h ) max. 550 V
V a max. 300 V
p, max. 1.0 W

VgZlh J max. 550 V
V.z max. 200 V

P. z max . 200 mW
Ik max . 6.0 mA
R. 1- k max. (p" ::.- 200mW) 3.0 Mn
R. I ' k max. (p" < 200mW) 10 MU
V" k max. (cathode positive) 100 V
V"- k max. (cathode negati ve) 50 V

* R h ~ k max. 20 kU

' W hen used as a phase inver t e r immed iately preced ing t he output sta ge .
R" k max. may be 120k!1.
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VOLTAGE AMPLIFYI NG
PENTODE EF86

64 5 16
EF 86 1 0 gm

)
Vo =2 5 0 V

1 0 H mA! (mAN)

Vg2 =100V

gm

5 2·5

4 2·0
r o

3 1'5

2 1'0

I g2
1 0'55

0 0 0

10

2 0

15

ro
(MD

(

Vg 1 ( V ) -7 -6 -5 -4 -3 - 2 - 1 o

ANODE AND SCREEN-GRID CURRENTS, ANODE IMPEDANCE AND
MUTU AL CONDUCTANCE PLOTTED AGA INST CONT ROL-GRID VOLTAGE.

Vg2 = 100V
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EF86 VOLTAGE AMPLIFYING
PENTODE
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VOLTAGE AMPLIFYING
PENTODE EF86

B <4 ~'4 EF86 I a gm
) Vc =250 V (m A ) (mAN;

Vg2 =180V

I a
10 5

I

8 4

gm

6 3
ra

0 4 2

I
I

I g 2

0 2 1

0 0 0

30

40

50

ra
(M D

-6 -5 - 4 -3 -2 -1 o

ANODE AND SCREEN-GRID CURRENTS, ANODE IMPEDANCE AND

MUTUA L CONDUCTANCE PLOTIED AGAINST CO NTROL-GRID VOLTAGE.

Vg2 = 180V
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EF86 VOLTAGE AMPLIFYING
PENTODE

(

(

8 4 51 5 E F 8 6 I a gm
) (rn A) mA/V)

Va =2 50V

Vg2=140 V

10 5

I a

0 8 4
ca

I

6 3
gm

0 4 2

0 2 1
I g 2

0 0 0

2

30

4

50

.ra
(MD

V
g1

(V) -7 - 6 -5 - 4 - 3 - 2 - 1 0

AN O DE AND SCREEN-GRID CURRENTS, A NO DE IMPEDANCE AN D

MUTUAL CO N DUCTA NCE PLOTTED AGAINST CO NTROL-GRID VOLT AGE.

V. 2 = H OV
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VOLTAGE AMPLIFYING
PENTODE EF86
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ANODE CURRENT PLOTTED A GAINST ANODE VOLT AGE W ITH
CONTROL-GRID VOLTA GE AS PARAMETER. Vg2 = H OV
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EF86 VOLTAGE AMPLIFYING
VOLTAGE
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ANODE CURR ENT PLOTTED AGAINST ANODE VOLTAG E W ITH

CONTROL·GRID VO LTA GE AS PARAMETER. V. 2 = 100V
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VOLTAGE AMPLIFYING
PENTODE EF86

EF86
B 4 5 2 4

Tr iodt2 connected
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ANODE CURRENT PLOITED AGAI NST CONTROL·GRID VOLTAGE
WITH ANODE VOLT AGE AS PARAMETER WHE N TRIODE CO NNECTED
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EF86 VOLTAGE AMPLIFYING
PENTODE
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VOLTAGE AMPLIFYING
PENTODE EF86

65432

EF 86
84530 r a g m

) ( kn) (mAN )

Tr iode connect ec ~

Va "100V

50 5

~ 40 4

gm

30 3

20 2

r a

1 10 1

Vg1

0 0o
o

- 3

- 2

- 5

-4

CO NTROL-GRID VOLTAGE, MUTUAL CO ND UCTANCE, AMPLIFICAT ION
FACTO R AN D AN ODE IMPEDANCE PLOTTED AGAINST AN ODE CU RRE NT

W HEN TRIODE CONNECTED. v, = 100V
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EF86 VOLTAGE AMPLIFYING
PENTODE

(
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6542

E F86 84526 r o gm
I
I (kD) (mAN
I

!
Tr iad" connected

, ~

Vo - 150 V

I
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CONTROL-GRID VO LTAGE, MUTUAL CONDUCTANCE , AM PLIFICATION
FACTOR AN D ANODE IMPEDANCE PLOITED AGAINST ANODE CURRENT

WH EN TRIODE CONN ECTED. v, = 150V
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VOLTAGE AMPLIFY ING
PENTODE EF86
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O g m
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Vo=200V

50 5

I

P I

40 4

gm

30 3

20 2

ro
10 1

Vg1

0 0
64

o
o

-2

-4

-6

-10

( - 8

(

CONTROL-GRID VOLTAGE. MUTUA L CONDUCTANCE. AMPLIFICATION
FACTOR AND AN ODE IMPEDANCE PLOTT ED AGAIN ST ANODE CU RRENT

W HEN TRIODE CO NNECTED. v, ~ 200V
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