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Chapter 1 - Basic Amplifier stage

Last updated: 2 September 2003

This chapter, we look the basic tube amplifier stage. Also the theory how
the amplification done.
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Figure 1.1 - Basic common cathode amplification stage

Basic and simple stage:

Figure 1.1 show a basic Common cathode stage. It is acturally a
simple voltage amplifier. Where: -

V2 1s 6.3V battery supply for filament. Filament must be within +
or - 5% for the tube function in the spec.

V1 1s Well know call B+, it is the supply DC voltage for V1
working.

When there 1s a signal (AC voltage) from J1, passed throught R3
(Volume control) to adjust the sound level. The signal pass the grid
of 6SN7 to the cathode and then R2 to ground.
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When this circuit as a current in grid to cathode, the characteristic

of the tube will allow current flow with voltage change

proportional to the signal level, from Anode to cathode. The
amplificated signal will flow through C1 to J2.

R1 give a loading to Tube V1 6SN7, for triode It always 2 times or
more the tube internal resistance

R2 control the tube working point

R3 is volume control and also the input loading to the source

R4 provide output loading

C1 1s coupling capacitor which allow AC but no DC pass through

Read the Tube Menu:

Refer to General
Electronic menu:

6SN7WGTA

On the Mid-top, Three
version 6SN7 GTA,
6SN7 GTB and 12SN7
GTA are all refer to this
datasheet.

And then, "Description
and Rating" show what
this tube 1s and could be
used for.

Below it "General -
Electrical" show the

filament voltage, current
and AC/DC, also heater
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warm-up time on the
6SN7 GTB version.
Follow is the direct inter-
electrode capacitance.
This figure is small but
very important on high
frequency application.
We will talk it on later
chapter.

And then "General -
Machanical" show the
Mounting poistion, tube
socket and Envelope
shape and material.

Refer to the right column,
the bottom view of tube
base shown the pin-out.
Below 1s the name and
tube size shown below.
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On page 2: -

There 1s a "Maximum
Rating"

We use 6SN7 as a Class
A amp. The "Plate
dissipation" 5.0W either
plate and total 7.5W for
both plate. We don't want
the tube die fast. So,
always use it with 70%
the Maximum. On power

tube, we sometime use up
to 100%.

Another important figure
is the Max plate voltage.
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6SN7 has a high value,
but some tube could be
very low. The other
figure are rare to exceed,
e.g. max current, heater
to cathode, but we should
take care.

We don't use it as
Oscillator, so we look on
next page.

On Page 3: -

"Characteristices and
typical application" -

SGSNT-GTE
There is 2 57 oA
recommendation for e
. CHARACTERISTICS AND TYPICAL OPERATION
Class A1l amplificer. If s A, AP, K KON
. Gl Vollugs . . oo - - —125
you are lazy to design, e . ..

you can simply use that
figures.

Now, just don't ask what ks e, T2 a1
is it. And just follow!

Imqq_p-u\infrﬂ -Ers, B0-froms telssiion Lystam o i o Frackce
whion Beoodoos Stofom,” Federsl Commuaniolion Cm&nmdﬂrmhalrhlmlm ek el ol
I.Didl,"l’“r" T e weirsiag apile

I will teach you how to : '-'-:;"_::3:4“‘.&;3::."“‘" o sk et o ot s el
* b dage wilh gridsbani bing, 04 adeq pohade-biod retmior or afer wichle mease i requiced
use them on later chapter. g e e 4 Sree o ot "~

CLASS A RESISTANCE-COUPLED AMPLIFIER
[NCH SECTIOR
Ehi & 0 Yalg

I O

gl b |FEh = 330
= b

air u Ll ]
LS
15 | Fma| m
ENESE]
® | o] w
35 | mon| 13
# |woo | sk
ARIERE

;; ¢ |

|G

=
EET
233

ER

The the lower table:
"Class A resistance-

Coupled ampliﬁern There W e Tarte Rk mtmas B or veroties et pentratar ....'IL!: e e igian
are many different
working point for
different working
condition. You may
choose one suitable!

e (e [T |

5 B e

o Coupil
M-Iutl: Ilu-| - an ! r u 'lu
= sdrmpate

RN E]

rangEenn; PRyl
4] 0 |

PE|FRFPE P
toie| wriafiminlie b e

B
L4

file://C:\Documents%20and%?20Settings\ROB Y \Desktop\Punto%20di%?20lavoro file... 16/12/2005



Basic tube stage Pagina 5di 9

GSNT-GTR
&5N7-0TA
T25NT-GTA
ET-Ta#9

ANERAGE PLATE CHARACTERISTICS

LIV e

Page 4. -

There is a very important
chart. Forgot the upper
one.

5
H

]
FLAME TR 16 BELTE

The lower chart 1s a Class i AVERAGE PLATE CHARACTERISTICS
A1l amplifier chart ‘

PLATE CUSSHRE |6 WILL I ABRERCY

FLATHE mTeal in wouTd

Design a simple "Class A resistance-coupled amplifier"
If we choose (refer to page 3 chart):-

B+ (Ebb) =300V

Rk = 1800

Gain = 14 times

as an example.
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Max Power 2.5
Proposed power 0. 1928 W =5%
Mazx Plate Voltage 300V
Flate voltage 9.4 W
Maz Current 20 md
Supply Voltage 300 W
Current 2 b
Dropping resistor ohin
Power W
300 W
Plate resistor 100000 chrn
Power 0.4 W
Flate read voltage 100 W
Froposed -BAIS AV
. Resistor 620 chim
Power 00074 W
Proposed C. resistor 1800 chm
Woltage 2BV
Power 00072 W
Min swing 0V
Mazx. swing 160 W
AF I 18.':]556_Itimes

Figure 1.2 - Loading line of 6SN7
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On the working point: -

if current = 0;

V=IR

V=0 *100000=0

So, the voltage is: -

Ebb - 0 =300V

We draw a point on (0, 300);
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if current = 2mA (0.002A),

V =0.002 * 100000 = 200V
So, the voltage is: -

Ebb - 200V = 100V

We draw a point on (2, 100)

Since the V=IR is a linear function, so we can join the two point (0,300)
and (2,100) to get a "LOADING Line" (Purple line in Figure 1.2)

On the loading line, we choose a point which is more lower distortion.
Example, the point intercept 2mA.

The voltage across Rk: -
V=IR=0.002 * 1800 = 3.6V

On the grid line between 2 and 4, we can approx draw the point on loading
line of grid = 3.6V. At there, we found the plate voltage 1s 96.4V

The gain is: -
(Deta Vp) / (Deta Vg)
66 /3.6 =18.3 times

Checking: -
On Class Al, we don't allow the swing exceed zero grid.
Now we have a working point on 96.4V and 2mA: -

Maximium input swing allow =2 * 3.6V = 7.2V P-P =2.68V RMS, large
enough for most sound source input
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Maximium signal output/swing 130V P-P
Plate current = 2mA

Plate dissipation = 96.4V * 2mA = 0.1928 W ( 8% of the Maximium 2.5W,
safe)

So, this working point work fine

Output capactor: -

Calculate F3: = 1,000/(2*pi)/(uF * R))
Where: -

F3 is the frequency where -3dB roll-off
pi=3.1415

uF = Capacitance in uF

R =resistance in k ohm

In our case, say: -

0.22 uF on 100k loading

F3 =7.23Hz, low enough!

Can F3 lower? Yes, just increase Rs (100k) or C1 (0.22uF). But Rs has to
be match with next stage, and larger capacitor is more expansive. So, that is
good enough.

Now we have a circuit; -
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Ra
100k

That is a simple pre-amp.
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