
VOLTAGE AMPLIFYING PENTODE

Low-noise pentode intended for use as r.c. coupled of .
voltage amplifier. particularly in the early stages of high­
gain audio amplifiers and microphone preamplifiers with
series connected heaters.

HEATER

Suitable for series operation . a.c, or d.c.

Ih
Vh

CAPACITANCES (measured without an external screen)

Cou t

' i n

Ca -cg l

Cgl- h

CHARACTERISTICS

Va
Vg3

Vg2

la
Ig 2

Vg1

gm
ra

fLgl-g2

Vg1 max. (lg1 = +0.3fLA)

UF86

100 mA
12.6 V

~

5.3 pF
3.8 pF

< 50 mpF
< 2.5 mpF

200 V
0 V

140 V
3.0 rnA

600 fLA
-2.0 V

2.0 rnA/V*-
2.5 MO

38

-1.3 V

OPERATING CONDITIONS AS R.C . COUPLED A.F. AMPLIFIER*-

Pentode connection

Vb Ra Rg2 Rk la Ig2 Vout Vout * Rg1**
(V) (kO) (MO) (kO) (rnA) (fLA) Yin (Vr •m.s .) (kO)

200 100 0.39 1.0 1.35 280 115 38 330
150 100 0,47 1.5 0.8 180 104 26 330
100 100 0,47 1.8 0.5 100 90 12 330

200 220 1.0 2.2 0.7 120 188 37 680
150 220 1.0 2.7 0.5 100 165 26 680
100 220 1.0 3.3 0.3 80 130 15 680

~ut measured with an input voltage of 100mV.
i n

*O ut put voltage at D tat = 5%.

**Grid resistor of fo llowing valve.
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UF86 VO LTAGE AMPLIFYING PENTODE

Triode connection (g2 connected to a, ga to k)

Vb Ro 10 Rk VOUI Vout* Dlo l * RgIt
(V) (kO) (rnA) (kO) Yin (Vr .m .s .) (%) (kO)

200 47 1.8 1.2 25.8 26.5 3.9 150

150 47 1.2 1.5 24 22 5.8 150

100 47 0.67 2.2 22 15 8.8 150

200 100 1.0 2.2 30 31 4.0 330

150 100 0.7 2.7 28 25 5.5 330

100 100 0,4 3.3 26 16.5 6.5 330

200 220 0.55 3.9 32 31 3.7 680 )
150 220 0,4 3.9 31 24 4.1 680

100 220 0.25 4.7 30 13 3.8 680

v..;U I measu red w it h an inpu t voltage of 100mV.
In

*O ut put voltage and d isto rt ion at t he start of pos itive grid cu rren t . At lower
ou tput vo lta ges t he dist o r tion is approximately proportional to the
voltag e.

t G r id resist o r of fo llow ing valve.

LI MIT IN G VALUES

V. (b) max.

Va max.

p. max.

Vg2(b) max.

Vg2 max .

Pg2 max.

Ik max.

Rgl- k max. (po > 200m W )

Rgl- k max. (po < 200m W )

Vh - k max. (cathode pos it ive)

Vh - k max. (cat hode negative)

*Rh - k max.

550

250

1.0

550

200

200

6.0

3.0

10

150

100

20

V
V

W
V
V

mW

rnA

MO

MO

V
V

kO

)

*W hen used as a phase inverter immed iat ely preced ing t he out put stage,
Rh - k max. may be 120kO.

)
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VOLTAGE AMPLIFYING PENTODE

OPERATING NOTES

UF86

)

1. Hum

When used as a no rm al vo ltage amplifier w it h a line vo lt:age of 200Y ,
an anode loa d of 100kQ and a grid resisto r of 470kQ t he m ax imum hum
level of t he valve alo ne is 12[LY, the average value bei rng about 8[LY
when op erat ed wit h o ne s ide of t he heat e r ear thed . Th e lo w leve l o f hum
attai ned wi t h t his va lve can be co mp letely mask ed by t hat d ue to an
un su it abl e valvehold er, in w hic h excessive leakage an d ca pacitive
coupling be t ween pins w ill introduce con side rabl e hum . Th e hum wi ll
be increased if th e valve is not o perated at t he bot t o m of t he chai n.

2. N oi se

The lo w-freq uen cy no ise ge nerate d by a valve is mos t co nve nientl y
speci fied as an eq uivale nt vo ltage o n the co ntro l g r id f o r a specific
ba ndwidth . For t he UF86 und e r no rma l condi t ion s, i.e . Ii ne vo lt age of
200Y and an anode load of 100 kQ, the equivale nt no ise voltage is
ap pr ox imately 2[LY fo r a freq ue ncy range 25 to 10,000c/s.

3. Microphony

Ca re in t he de sign of th e valve , to ensure th at t he e lectrode structure
and it s moun t ing a re as r ig id as possible , has red uced t he m icro phony
of t he U F86 to a very lo w level. Th e re are no apprec iable internal
re so nances at freque ncies be low 1000 c/s. At highe r frequencies t he
effect of vib rat ion is usu ally negl igible on account of t he da mp ing
provided by t he chass is and t he valveho lde r. In high-gain app licat ions ,
such as tape reco rd ing, care sho uld be t aken in siti ng t he valve,
part icular ly w he n a lo uds peake r is present in t he same cabinet or w he n
a mot o r is moun t ed on the sam e chassis . In such cas es a flex ible
moun ting fo r t he valveh o lder or a se pa rate weighted s ub.-c hass is is
advisa ble .

a
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VOLTAGE AMPLIFYING PENTODE UF86
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UF86 VO LTAGE AMPLIFYING PENTODE

(~'b)
77304 UF86 I gm

(rn A) (mA!VJ

Vo=200V
Vg2 = 10 0V

20 4 2'0

r o 9m

15 3 1·5

1 0

10 2 1·0

I

I

5 1 92 I 0·5
I

0 0 0

V91(v) -6 -4 -2 0

AN ODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOnED AGA INST CONTROL-GRID VOLTAGE.

Va = 200V, Vg2 = 100V

)

)
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VOLTAGE AMPLIFYING PENTODE UF86

"0
77 3 2 UF B6 I 9m

(1.10 ) (rnA) (mAN)
I

va = 200V I
I V92 =14 0V I
I I
I I
I I

I

40
I I I

B 4
r I I ,
I I

I
/.,
1

I o ff+I
I

3 0
I

6 3I

" 0
I

9m
I

20 4 2

I

I

10 I 2 r
I

I 92 ;;;

,

0 0 0

V91(V) - 6 - 4 - 2 0

AN O DE AN D SCREEN-GRID CURRENTS, MUT UAL CONDUCTANCE AN D
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Va = 200V. Vg2 = H OV
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UF86 VOLTAGE AMPLIFYING PENTODE

r e 77 3 3 UF 8 6 I 9m
(MOl (m Al (mAN)

Vo=200V
V92 = 180V
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AG AIN ST CO NTROL-GRID VOLTAGE,

Va = 200V. Vg2 = 180V
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VOLTAGE AMPLIFYING PEN TODE UF86

7&8 0
UF86
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A N ODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTA GE W ITH
ANODE VOLTAGE AS PARAMETER W HEN CO NNECTED AS A TRIODE
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UF86 VOLTAGE AMPLIFYING PENTODE

)

~
~

"0s
U..

0<D c
to c a011. u Il'l
::> ..

"0
.2
l-
I-

0
0v

11 &, 116_ 10/,

11<:"
I

--119_
I

0
0

~ M

I,....
11t>'::-

r-c,
II£",

0I 0
('II

lit.
I .

~
I

I
~ 0
11°"/811

Q

I

;;
~ a

o ~ <D "<t ('II 0
.... 5

AN O DE CURR ENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRI D VOLTAG E AS PARAMETER W HEN CONNECTED

AS A TRIODE

)

)

SEPTEMBER 1960 (1) Page C6



VOLTAGE AMPLIFYING PENTODE UF86

)
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UF86 VOLTAGE A MPLIFYING PENTODE
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VOLTAGE AMPLIFYING PENTODE UF86
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UF86 VOLTAGE AMPLIFYING PENTODE
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VOLTAGE AMPLIFYING PENTODE UF86
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