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TRI ODE H EPTODE

Triode heptode intended for use as a frequency changer
ar combined r. f. and a.f. amplifier in equipment operating
directly from a 6V, 12V or 24V battery. on or off charge.

HEATER

CAPACITANCES

Cah-ra t

Cah- gt

Cah- g3+ gt

Cgl- at
CgI- gt
CgI- g3+gt

Heptode sectio n

Cin(gl )
Cln(g3)
cout

Ca- g l

CgI- g3

Triode secti on

( in

Cout

Ca- g

ECH83

6.3 V
300 mA

200 mpF
< 90 mpF

< 350 mpF
< 60 mpF

< 170 mpF
< 450 mpF

4.8 pF
6.0 pF
7.9 pF

< 12 mpF
< 300 mpF

2.6 pF
2.1 pF
1.0 pF

O PERATING CONDITIONS OF H EPTODE SECT IO N
AS R. F. AMPLI FIER

Va = VlJ 6.3 12.6 25 V

Vg2+g3+g-l 6.3 12.6 25 V

*Vgl(Il) 0 0 0 V
VgI t t t
Rgi 1.0 1.0 1.0 M11

la 0.11 0.4 1.25 mA

Ig2+g3+g-l 80 250 850 !J.A
gm 0.35 0.75 1.5 mA/V

ra 600 850 200 k11

Req 8.5 6.5 5.0 k11
VgI (for 100 : 1 redu cti o n

in gm) - 2.0 - 2.8 -4.4 V

*Vgl(lll = Voltage at eart hy en d of gri d lea k.
t O btai ned by gri d current biasing.
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TRI ODE HEPTODE ECH83
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TRIODE HEPTODE ECH83

(

Ca ECH83 7518 I
( Mil) (Jj.A)

Heptode secti on gm
(Jj.A/ V)

I I I I I I I I I Req

Va = 6 '3V
(kil)

Vg2• 93.94 =6·3V

~J
~~ ~

10 1000

",0

J
1\ J)

~\1l
~ I IJ, sr

'P \ 1
,0;

~
'/ (;j/

1\ 1\ II ",&!
1· 0 100

1/ /I

II VI \
I) \

I J/ \
~

I I ~
0 ·1 10

I
I I "I ~

/ l
0 '01

,,~ 1·0

Vg l (V) -3 - 2 - I a

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE,
ANODE IMPEDANCE AND EQUIVA LENT NOISE RESISTANCE PLOTTED

AGAINST CONTROL-GRID VO LTAGE FOR HEPTODE SECTION
Va = Vg2+g3+g4 = 6.3V
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ECH83 TRIO DE H E~TODE

A S A.M. FREQ U EN CY CHANGER

*Vg1(b) = Voltage at eart hy end of grid leak.
[ Obtaln ed by grid cur re nt biasing wit h Rg1 = 1.0MQ.

T riod e section

v« = Vb
Vg

la
gm
Igt+g 3

Rgt+g3

Vgt+g 3(r .m .s. )

OPERATING CONDIT IONS
(m u lt ipl icati ve mixe r)

H eptode section

Va = Vb
Vg2+g4

*Vg1(b)
Vg1
Rg 1

'a
Ig2+g4

Ig3+gt
Vo sc(r .m .s .)
Rg3+gt
gc
r a

6.3
6.3
o
t
1.0

18
0.1

28
0.9

47
50

3.75

12.6
12.6
o
t
1.0

100
0.35

32
1.2

47
160

3.8

25
25
o
t
1.0

460
1.25

54
2.0

47
390

1.1

12.6
o

750
1.4

42
47

1.7

V
V
V

MQ
IJ.A
mA
IJ.A

V
kQ

IJ.AjV
MQ

V
V

IJ.A
mAjV

IJ.A
kQ

V

(

OPERATING CONDITIONS OF TRIOD E SECTI ON
A S A. F. AMPLI FI ER

Vb
Ra
Rg

R g l (of follow ing valve)
Vout/Vin
Vout
D tot

LIMIT I NG VALU ES

H e ptode section

Va max.
Vg 2 +g4 max.
Ik max.
R gl - k max.
Rg3- k max.

Triode section
v; max.
h, max.

12.6 V (150 kQ
10 MQ
10 MQ

8.0
1.8 V
5.0 %

30 V
30 V

5.0 mA
3.0 MQ

50 kQ

30 V
3.0 mA
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TRIODE HEPTODE ECH83

Ca ECH83 7 5 20 I
( MOl (J.L AJ

Hept o de section 9 m
I I I I I I I ( jJ.AIVJ

Va =25V
Req

V92.93.94 =25V Vo,~~
(k DJ

~~ IIVII
III/1/

10 10 0 0

",0
'5l
"p
~ I'

I <1'1i\ ~ j, roi;
~ I' j, ~

r;...,tr/

~ ~
1·0 1\ 100

rJ 1/
Iii 1/

//
~I II \

III/ I v \ ~
1/1/ ~

0 ·1 10

II

"Lilli

"V V
" II0 ·01 1'0

V 9 ' (V ) -6 -4 - 2 -0

ANOD E AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE,
ANODE IMPEDANCE AND EQUIVALE NT NOI SE RESISTANCE PLOTTED

AGAIN ST CONTROL-G RID VOLTAGE FOR HEPTODE SECTION
Va = Vg2+s3+s4 = 25V
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TRIODE H EPTODE ECH83

(

r o I
9 2

_
94 ECH83

1522 1 0
(M Ol (pAl ().LA)

ge
Vo , Vg 2' 94 ' 6 '3V

I
g3

_
9 t

CJ;.AN l (PA)
Rg1, IMO

Rg 3 _gt ' 4 7k O

8 160
I

g3_ 9t 80

6 120 60

,
I g2_ 94

ro

4 8 0 40

ge

2 4 0 20

10

0 0 0

0 I 2 Vose (rm.s} V)

PERFORMANCE CURVES FOR USE AS A FREQUENCY CHANGER
v« = V. 2+.4 = 6.3V
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ECH83 T RIODE H EPT O D E

ra ECH83 752 1 I
( Mil ) (,l.LA)

Heptod e sect ion 9m
I I I I I (,l.LAN)

Va =12·6 V /"
Req

~Q (kil)
V92.93.94 =12·6V

'" ~1\1\ II ",C>

10 1000

;, ;t'T, 1/,'I' II /, t;
~J-

I
,

II IJ1/'YC»;
~

II 1/11K
~~9.

1/
II I II r\1· 0 100

\
II II

,
\

II 1/ II , I'

1/ / ,
II

I II i\
0 ·1 10

Ii ~

IJ '"II r-..

I II~

0·01 v /11 1,0

V
91(V

) - 3 -2 -I 0

ANODE AN D SCREEN-GRID CURRENTS. MUTUA L CO NDUCTANCE.
AN O DE IMPEDA NCE AN D EQUIVALENT NO ISE RESISTANCE PLOTTED

AGAINST CONTRO L-GRID VO LTAGE FOR HEPTO DE SECTIO N
Va = Vg 2+g 3+ g4 = 12.6\1
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TRIODE HEPTODE ECH83

19 2+94 10 ECH8 3
752 4 I g3+9t re

(jJA) ( jJ.A ) (MO)
(rn A)

9c
()JAN) Va=Vg2 +94 =25V

R91;I MO

R93. 9 t · 4 7k O

1·6 8 0 0 8 0 2·0

I93'9t

192 ' 94
1·51·2 600 6 0

I

ro

0 ·8 4 0 0 10 4 0 1'0

1-1-

9c

0'4 20 0 20 0· 5

0 0 0 0

0 1 2 Vosc::(r.m. s.)'V)

PERFORMANCE CURVES FO R USE AS A FREQUENCY CHANGER

Va = Vg2+g4 = 25V
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ECH83 TR IODE HEPTODE

ECH8 3 75 19 I O
(mA)

Tr io de section
3·5

3·0

~ 2·5
({}L

~~ fJ

2·0

1·5

~

~!f:!ItI
1·0

'"01
0 ·5

0

Vg(V) -2,0 -1 -5 -1 ,0 -0,5 0

ANODE CURR ENT PLOTTED AGAINST GRID VOL TAG E W ITH ANODE
VO LTAGE AS PARAM ETER. TRIODE SECTION
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ECH83 TRIODE HEPTODE

l a 193•9t ECH8 3
7523 192'94 ra

(.>lA) ().LA) ().LA ) ( Ma )

9c Va ::Vg2 +94 ; 12·6 V
().LAN)

R91,IMn

R93'9 t ' 4 7k n

200 80 4 0 0 8
193 '9t

192 • 94

150 60 300 6

9 c

ra

100 40 20 0 4

la

50 20 10 0 2

0 0 0 0

0 1 2 Vosc (r.m.si V)

PERFORMANCE CURVES FOR USE AS A FREQUENCY CHANGER
v« = Vg2+g4 = 12.6V
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