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amperex Tue TYPe E92CGC

The Amperex E92CC is a reliable miniature twin triode designed for use in com-
puter circuits which are not critical as to hum, microphonics and noise, Operauor

Revised 3/60

of the tube for long periods of time under cut-off conditions will not cause de-
terioration of the emission surface.
The E92CC is one of the Amperex ‘‘Premium Quality, 10,000 Hour”’ tubes.
-2 MAX =
PIN CONNECTIONS J\\j
|- PLATE, TRIODE NO.2 3
5 2t =
2- PLATE, TRIODE NO. | 2= | -32
S T5% 2
3-HEATER MAX s 8
4-HEATER MAX
5-GRID, TRIODE NO. |
6-GRID, TRIODE NO. 2
7-CATHODE
TO0T0
5-3
GENERAL CHARACTERISTICS
MECHANICAL
Cathode coated, unipotential
OQutline T5Y%
Bulb 5-3
Base E 7-1
Bulb temperature 170°C max
ELECTRICAL
Heater voltage 6.3 volts
Heater current 400 mA
Direct Interelectrode Capacitances
Triode No. 1
Input 3.1 puf
Output 0.38 ppf
Plate to grid 2.1 puf
Triode No. 2
Input 3.1 puf
OQutput 0.32 puf
Plate to grid 2.2 puf
Between sections
Grid to grid 0.29 puf max
Plate to plate 2.0 puf max

H1



E92CC

Plate supply voltage
Plate voltage

Negative grid voltage
Peak Negative grid voltage
Grid voltage

Cathode to heater voltage
Cathode current

Peak cathode current

Grid current

Peak grid current

Plate dissipation

Grid resistor (automatic bias)
Grid resistor (fixed bias)

Maximum Ratings, Absolute Values

600 volts max
300 volts max
100 volts max
200 volts max e
.5 volts max
100 volts max
15 mA max
75 mA max
250 1A max
1000 A max
2 watts max
1 megohm max
0.5 megohm max

Bulb temperature 170°C max
Typical Operation, (Each Section)
Plate voltage 150 volts
Plate current 8.5 mA
Negative grid voltage 1.75 volts
Transconductance 6000 micromhos
Amplification Factor 45 ~
Computer Service ~/
4
150V
100V
—
CIRCUIT FOR COMPUTER SERVICE

Plate current
Cut-off balance (E¢c; — Ec»)

H2

0.1 mA max
2 volts

Revised 3



Characteristic Range Values for Equipment Design

End of Life

Initial Life

E92CC

& Min Max Min Max
Heater current

(Eh =6.3V) 380 420 380 420 mA
Plate current

(Ep =150V, E¢c =—1.7V) 4.5 12.5 s - mA
Plate current

(Epb = 150V, Ec = —10V

Rp =20k, Ry =47k(D) = 0.1 - 0.1 mA
Negative grid current

(Ey =150V, E¢c = — L.7V) - 0.2 - 1A
Cut-off balance (Ecq, —Ecs)

(Epp = Epp' = 150V, Rq = Rq' =47k,

Rp = Rp' =20k(2, Iz =1,' =0.1 mA) - 2 - 2 volts
Cathode to Heater current

(cathode positive, Rgerjies = 1 meg,

Vhk = 100V) = 15 r 30 nA
Plate resistor current (see Fig. 1) 5.1 5.9 4,75 = mA
Transconductance

(Ep =150V, Ry =200 Q) 4500 7500 - - micromhos
Insulation Resistance

(between two arbitrary electrodes) 20 - 20 - megohms
Direct Interelectrode Capacitances

Triode No. 1 Min Max

Input 2.2 4.0 ppf

Output 0.28 0.48 ppuf

Plate to grid 54 2.5 puf

Triode No. 2

Input 05 4.0 ppuf

Output 0.22 0.42 puf

Plate to grid 1.8 2.6 ppuf

Between Sections

Grid to grid = - 0.29 upf

Plate to plate . 2,0 puf
1 Conditions of life test (see Figure 1)

iieater voltage 6.3 volts iteater-cathode voltage
Plate supply voltage 165 volts (cathode negative) 100 volts
Plate voltage 100 volts Input voltage at frequency ca. 300 c/s
=1:10
+
20 KN 20 KN
l Ebp
100 upuf
100t | s 220 KL
-— - 56 uuf
12KN 12K
A Y
220 KN !
220 KN
& 2
'ﬁ
Revised 3/60 Fie.1 H3
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E92CC

TRANSFER CHARACTERISTICS
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AMPEREX TUBE TYPE ECC2000

TENTATIVE DATA

The Amperex ECC2000 is a premium quality, long-life, shock and vibration
resistant dual triode for use as a VHF amplifier for frequencies up to 300 Mc
in cascode circuits without external neutralization. It is also intended for use
as a frequency multiplier.

The tube is provided with a neutralization screen and with gold-plated pins. The
tube is interface free and has a low microphonic sensibility.

T- 7 MAX ~
PIN CONNECTIONS

|= SCREEN NO.2
2- CATHODE NO.2
3- GRID NO.2

4- CATHODE NO.2

5- HEATER, SCREEN NO.| 2}
5: HEATER 1 |
é- Ek.‘Jio'ff’" L o2 e
10— pﬁ:g[’f.o",'g : WAX
B 6-2
GENERAL CHARACTERISTICS
MECHANICAL
Base miniature 10-pin; gold plated pins
Bulb T6-1/2
Dimensions see outline drawing
ELECTRICAL
Heating indirect, AC or DC, parallel supply
Heater Voltage 6.3 volts
Heater Current 325 ma
Interelectrode Capacitances
(without shield)
Section 1
Grid to Cathode Heater and Neutralization Screen 5.5 pf
Grid to Neutralization Screen 1.5 pf
Plate to Cathode, Heater and Neutralization Screen 5.0 pf
Plate to Grid 0.45 pf
Plate to Neutralization Screen 3.3 pf

1/65 1



ECC2000

ELECTRICAL (Cont.)

Interelectrode Capacitances (without shield) (Cont.)

Section 2

Cathode to Grid and Filament 7.0 pi
Plate to Grid and Filament 3.3 pf
Plate to Cathode 0.2 pf
Plate to Grid 1.5 pf
Between Sections
Plate to Plate (max.) 0.045 pf
ABSOLUTE MAXIMUM RATINGS (Both Sections)
Plate Voltage (Zero Current) 450 volts
Plate Voltage 250 volts
Plate Dissipation 2.7 watts
Negative Grid Voltage 50 volts
Peak Negative Grid Voltage'® 150 volts
Grid Circuit Resistance (automatic bias) 1 megohm
Cathode to Heater Voltage
Cathode Positive 150 volts
Cathode Negative 50 volts
Cathode Current 40 ma
Peak Cathode Current?® 400 ma
Bulb Temperature 225°C
TYPICAL CHARACTERISTICS
Triode Section 1 (Input System)
Plate Voltage 90 90 volts
Neutralization Screen Voltage 0 0 volt
Negative Grid Voltage 201 1.4 volts
Plate Current 15 27 ma
Transconductance 13, 000 17,500 pmhos
Amplification Factor 27 27
Equivalent Noise Resistance 250 200 ohms
Triode Section 2 (Output System)
Plate Voltage 90 90 volts
Negative Grid Voltage 2.0 1.4 volts
Plate Current 15 27 ma
Transconductance 17, 000 22,000 pmhos
Amplification Factor 28 28
Equivalent Noise Resistance 200 150 ohms

* Duty factor maximum 1%, pulse duration maximum 10 pusec.
2 Duty factor maximum 10%, pulse duration maximum 200 usec.

2 1/65



ECC2000

RECOMMENDED OPERATING CONDITIONS AND CORRESPONDING
CHARACTERISTICS AS CASCODE AMPLIFIER AT 200 Mc

Supply Voltage 200 200 volts
Cathode Resistor 1200 680 ohms
Plate Current 15.5 26.5 ma
Input Resistance 910 670 ohms
Input Capacitance 11 12 pf
Noise Factor 4 4 db?

50

INPUT SYSTEM / / /
40
Ep' =110V [ 90V 70\4/
30

/
s
/
VA
/7
2 A

=2 (o]

Ip'(mA)

I~

EclV)

® Source impedance adapted to minimum noise.
1/65



ECC2000

TTTTTTTTTTTT

EEEEE



AMPEREX TUBE TYPE (A2

—
. The OA2 is a two electrode, inert gas filled, cold cathode tube for use in
voitage regulator applications.
ELECTRICAL DATA
Operating voltage (nominal) 150 volts
Anode breakdown voltage with illumination
of 50-500 ft. candles 180 volts max,
Anode breakdown in complete darkness 225 volts max,
Regulation (Plt. Current = 5- 30 ma) 6 volts max.
MECHANICAL DATA
Mounting position any
Base (JETEC base designation) 5BO, 7 pin miniature
Max, overall length 25/8 inches
7 Max, diameter 3/4 inch

MAXIMUM RATINGS (absolute values)

Minimum D.C. anode supply voltage 185 volts
Maximum average starting current 75 ma
Maximum averaging time 10 seconds
Maximum D,.C. Cathode current 30 ma
Minimum D.C, Cathode current 5 ma
Maximum frequency 2 0 cycles/sec.
Max. shunt capacitor ° 0.1 uf

Ambient temperature limits —55%¢0 + 90°C

= Supply voltage necessary to insure starting throughout tube life with an illumination of
50-500 foot candles.

2 Tube used so that cathode cannot become positive and anode negative.

= 3 In order to prevent parasitic oscillation, the value of a capacitor in parallel with the
tube should be limited to 0.1 uf.



PIN NO. 1 = ANODE

PIN NO. 2 = CATHODE

PIN NO. 3 = INTERNALLY CONNECTED
PIN NO. 4 = CATHODE

PIN NO. 5 = ANODE

PIN NO. 6 = INTERNALLY CONNECTED
PIN NO. 7 = CATHODE

[VOLTAGE - CURRENT CHARACTERISTIC |

170 4
L‘“‘ ’.——‘
vO TAGE Ay s
~ypeen YO
|60 P e
e
5 s
2 150
.+~ T TOWER VOLTAGE LIMIT
140
0 - 10 T 20 = 24

2 Revised 6/55
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AMPEREX TUBE TYPE (B2

— The OB2 is a two electrode, inert gas filled, cold cathode tube for use in
voltage regulator applications.
ELECTRICAL DATA
Min. Nom. Max.
Operating voltage (Plt, current = 17.5 ma) 106 108 111 volts ——
Anode breakdown voltage with illumination
of 50-500 ft. candles. 127 volts max.
Anode breakdown voltage in complete darkness 210 volts max.
Regulation (Plt. current = 5-30 ma) 3.5 volts max, ——
Voltage variation during 500 hrs, operation 4 volts —f——
MECHANICAL DATA
Mounting Position any
Base (JETEC base designation) 5BO, 7 pin miniature
Max, overall length 2 5/8 inches
Max, diameter 3/4 inch
,—\
MAXIMUM RATINGS (absolute values)
Minimum D.C. anode supply voltage . 133 volts
Maximum average anode starting current 75 ma
Maximum averaging time 10 seconds
Maximum D.C. cathode current 30 ma
Minimum D.C. cathode current 5 ma
Maximum frequency 2 0 cycles/sec.
Max. shunt capacitor = 0.1 uf
Ambient temperature limits —55%t0 + 90°C
2 Supply voltage necessary to insure starting throughout tube life with an illumination of
50-500 foot condles. :
2 Tube used so that cathode cannot become positive and anode negative.
3 |n order to prevent parasitic oscillation, the value of a capacitor in parallel with the
™\

tube should be limited to 0.1 uf.

Revised 7/55 1



0B2

MAX, ———f

S
22
8

PIN NO. 1 = ANODE

PIN NO. 2 = CATHODE

PIN NO. 3 = INTERNALLY CONNECTED
PIN NO. 4 = CATHODE

PIN NO. 5 = ANODE

PIN NO. 6 = INTERNALLY CONNECTED
PIN NO. 7 = CATHODE

[ VOLTAGE - CURRENT CHARACTERISTIC |

14 I
‘
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nz oL TROE =
R
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ameerex Tuse Tvee OF 3/85A1

The OE3/85A1 is a lock-in voltage reference tube of the cold cathode glow dis-
charge type designed for extremely constant voltage stability, It maintains a D.C.,
operating voltage of 85 volts; the operating current ranges from 1 to 8 milliamperes
and its operating characteristic is independent of ambient temperature,

The OE3/85A1 is particularly distinguished from other types of regulator tubes
by the small change in the operating voltage during the life of the tube. Furthermore
there is very little difference in the tolerance of the operating voltage as between
one tube and another, Due to these properties, the tube is particularly suitable for
applications where a constant regulated voltage is required.

This excellent performance is the result of a judicious choice ot the materials
used and a special manufacturing process, The cathode is made of molybdenum,
Changes in the surface of the cathode due to gas from impurities in the glass bulb
have been avoided by coating the inner side of the bulb with a layer of molybdenum.
In addition, this layer acts as a screen for outer influences while it also acts as a
getter.

Because of its extreme stability throughout life time, the OE3/85A1 is especially
useful as a voltage reference tube in the D.C. supply voltage source of electronic tubes
and in measuring circuits,

DATA

GENERAL
Cathode cold
Maximum overall length 3-11/16"
Maximum seated height 2-1/2"
Maximum diameter 1-1/8"
Bulb tubular
Base lock-in, 3-pin
Mounting position any

MAXIMUM RATINGS (absolute values)

D.C. operating current (continuous) 8 ma. max.
Ambient temperature range =55t + 90 °C

CHARACTERISTICS AND OPERATING RANGE VALUES

Min. Average Max.
D.C. starting voltage - 110 1201 volts
D.C. operating voltage 83 85 87 volts
D.C. operating current 1 4 8 ma
Regulation (1 ma to 8 ma) - - 3.15 volts
Stability - 0.1 0.852 wolt

INSTALLATION AND APPLICATION

The base of the OE3/85A1 fits the loctal 8-pin socket. The socket may be
mounted to hold the tube in any position.

A warm-up period of 3 minutes should be allowed each time the equipment is
turned on in order to insure minimum voltage drift of the tube.
NOTES

1 Not less than this value should be provided to insure ignition throughout tube life.

2 Defined as the maximum voltage fluctuation in the operating voltage throughout 5000 hours.



0E3/85A1

APPLICATION INFORMATION

A minimum D,C, anode supply voltage of 120 volts should always be provided in the equipment
design to insure ignition throughout tube life.

A series resistor must always be used with the OE3/85A1. The resistance value must be s
chosen that the i current ranting (8 ma) of the OE3/85A1 is not exceeded at the highes.
anode supply voltage applied, so that the minimum current rating (1 ma) is always exceeded at the
lowest anode-supply voltage.

Shielding of the OE3/85A1 to insure maximum stability should be utilized when the tube is
operated in the presence of strong R.F. or magnetic fields,

To retain the maximum constancy of the operating voltage it is desirable to mount the tube
where it does not get heated too much by other tubes, resistors, etc.

The nature of a gas discharge always gives rise to noise. With a current of 4 ma flowing th-
rough the tube and a series resistor of 10,000 ohms the R.M.S. value of the noise voltage in the
frequency range 30 - 10,000 c/s amounts to 80 microvolts. This noise voltage increases according
to the square root of the series resistance and clso increasss slightly as the current is reduced.
The noise energy is distributed fairly uniformly over the above mentioned-frequency range.

For carrying out accurate electric measurements it is often necessary to have available an ex-
tremely constant reference voltage, particularly if relatively small voltage variations are to be mes-
sured.

Such a constant voltage supply using the OE3/85A1 as a voltage reference is given in fig. 1.
The tubes T3, T, and Tg are OE3/85A1 tubes. The current flowing through T3 is stabilized by
the tubes T, and T, as shown in the circuit. -

With supply voltage variations from - 10% to + 10% (Ebb = 275 volts) the maximum voltage fluc-
tuation across T3 does not exceed 40 millivolts (0.05%) whereas the average fluctuation is approx.
15 millivolts.

Ry
l T R2
Ebb
f 3
Rq T2 T3 «—o
Eo
& 0

In this circuit a reference voltage is produced across Ra. This is obtained by stabilizing the
current through Tg by means of two other tubes 85A1 (T4 and Tg). In this circuit Ry = 0.1 megohm;
R4 = 1 megohm; Ebb = 275 volts,

PLATE VOLTS
&

012 34 567 8
PLATC MA.
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CAUTION

Should the OE3/85A1 tube be run with reverse polarigy for even
a few seconds, its stability will be seriously impaired and it
may require some hundreds of hours of operation running in the
normal direction before the tube returns to its original perfor-
mance. Care shouald be taken, therefore, to test the circuit pol-
arity before the tube is inserted in the socket. This is particu-
larly important in the mass production of equipment where a
wiring fault may rapidly ruin a large number of tubes before the
effect is noted.
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amperex TuBk TYPE 0G 3/ 85A2

The OG3/85A2 is a miniature voltage reference tube of the cold cathode dis-

“™, charge type, for use in D.C. Amplifiers, stable regulated power supplies,
oscilloscope calibrators and similar applications. Among its features are:
(1) better regulation (2) larger allowable operating current range (3) reprod-
ucibility between tubes with 5 volt tolerance.

GENERAL CHARACTERISTICS

ELECTRICAL

Maximum ratings, absolute values

D.C. Starting Voltage (max.) 125 volts
D.C. Operating Current (max.) 10 ma
D.C. Operating Current (min.) 1 ma
Ambient Temperature Limits —55 to + 90°C

Typical Operation

Recommended D.C. Operating Current 6 ma
A.C. Resistance at 6 ma (average value) 300 ohms
A.C. Resistance at 6 ma (max, value) 450 ohms
- D.C. Operating Voltage at 6 ma,

Variation From Tube to Tube 83 to 87 volts
Temp. Coefficient of Operating Voltage —2.7 mv/°C
Percentage Variation of Operating Voltage

During First 300 hrs. of Life (max.) 0.3 %
Percentage Variation of Gperating Voltage

During Subsequent 1000 hrs. of Life (max.) 0.2 %
Short-term (100 hrs. max,) Variation of

Operating Voltage After First 300 hrs.

of Life (max.) 0.1%

MECHANICAL
Cathode Cold Cathode
Base Miniature Button-7 Pin
Bulb T 5%
Max. Overall Height 2/8”
— Max. Seated Height 17/8"

Max. Diameter 3/4"

Mounting Position any



0G3/8542

NOTES:

1. The tube should be operated only with the cathode negative and the anode

positive.
-

2. Equilibrium conditions are normally reached after 3 minutes of operation.

During life the AC resistance will remain essentially constant, but the
temperature coefficient of the operating voltage can be expected to de-
crease slightly.

3, The greatest constancy of the operating voltage is obtained when the tube
is operated at one value of current.

4. The noise of the tube over a frequency band of 30 to 10,000 cycles/sec. is
of the order of 60 uV (equivalent noise resistance 22 megohms), and is
evenly distributed over the frequency range.

5. The tube should not be subjected to severe shock or continuous vibration.

3

i = ¢ MAX. fm— Basing Connections

/'/”\

Pin 1 - Plate
Pin 2 - Cathode <
Pin 3 - Internally
Connected
®© Pin 4 - Cathode
Pin 5 - Plate
Pin 6 - Internally

Connected
"I " "I Pin 7 - Cathode

2l MAX.—]
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0G3/85A2

APPLICATION NOTES

Basically , the OG3 is similar in construction and operation to common vol-
tage regulator tubes such as the OA3 for example. The OA3 is intended to pro-
vide a resonably constant D.C. voltage across itself, for varying loads and line
voltage, by drawing a compensating current through a voltage dropping resistor.
The OG3 is intended as a voltage reference tube and is designed for operating
voltage stability over long periods of time.

Especially after a *“‘run-in’’ period of 300 hours, the voltage across the OG3
remains very constant for a constant current flowing through the tube and com-
pares well with a standard cell in this respect, Instability, such a voltage jumps
and oscillations are greatly reduced in this tube. However, this improvement is
accompanied by a higher A.C. resistance. The detriment is of little consequence
for the application intended since a constant D.C. current is drawn by the tube.

RI
— A
063 Vi R3
INPUT
0G3 OUTPUT
ez </
R2 V2 V3 R4

FIGURE |
ACCURATE D.C.VOLTAGE SOURCE

Fig. 1 shows two OG3’s used as regulator tubes, in controlling the input to
the OG3 used as a voltage reference tube. This arrangement provides a con-
stant current through the voltage reference tube, thereby providing a very con-
stant 85 volts., This may be tapped off by an accurate voltage dividing network.
The resistor Ry is required to insure firing of V; first, followed by the firing
of V5. Parallel operation of the OG3 is not recommended because the tube with
the lower striking voltage will take all the load.
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amperex Tuge TYPE 1BG2

The 1BG2 is a half-wave rectifier intended for use for high voltage supplies in
portable TV receivers.

571,
MAX
a”——L 024
I
_hZ |787MIN
P PIN CONNECTIONS 2
P = PLATE
H,k-HEATER,CATHODE
H — HEATER
2.13
MAX
L J
Hk H 1— ")
Ui
Ml Z 7 2 Z
H,k H
—J-—.om

GENERAL CHARACTERISTICS
MECHANICAL
The tube is provided with flexible leads (see outline).

ELECTRICAL
Heating indirect
Heater Voltage 1.4 volts
Heater Current 575 ma
Capacitance, Cathode to Heater 0.8 pf
ABSOLUTE MAXIMUM RATINGS
Peak Negative Plate to Cathode Voltage 18 kv
Plate Current Average 350 ma
Peak Plate Current 40 ma
Filter Capacitance 2000 muf
Heater Voltage
Average Current <200 ma 1. 6 volts
Average Current >200ma 1.3 volts

DIODE CHARACTERISTICS

Diode Voltage 100 volts
Diode Current 13 ma

3/65 1






AMPEREX TUBE TYPE IB(2

This tube is a high-vacuum single-anode rectifier for high tension in television
receivers (EHT supply from the line time base). It has a chemically treated
envelope which avoids flash-over under conditions of high humidity and low
atmospheric pressure.

-_% qu7

+.0037|

PIN CONNECTIONS 2
| —HEATER, CATHODE ,SCREEN za_l
2~ HEATER )
3- INTERNAL CONNECTION MAX 253
4—HEATER,CATHODE, SCREEN

5-HEATER
6-HEATER,CATHODE ,SCREEN
7-INTERNAL CONNECTION
8-HEATER

9-HEATER, CATHODE,SCREEN
P~ PLATE (TOP CAP)
PRRCSSE |

GENERAL CHARACTERISTICS

Mechanical
Dimensions see outline drawing
Bulb T 6-1/2, glass
Base E9-1, noval
Cap C1-2
Mounting Position any
Electrical
Heater Characteristics
Heater Arrangement parallel supply
Heater Voltage (AC or DC)4 1.4 volts +10%
Heater Current 0.6 amps
Direct Interelectrode Capacitance
Plate to All 1.0 pf

1Pins 1, 4, 6 and 9 can be used for fixing an anti-corona ring.

2Circuit elements having the same potential as the heater (e.g. a series resistor)
may be connected to pins 3 and 7. These pins must never be grounded.

31f the tube operates at high inverse plate voltages and/or under conditions of

high relative humidity or low pressure the metal cap should get an insulating
cover to avoid corona phenomena.

4For use as EHT rectifier in television receivers the heater voltage should
be adjusted to its nominal value at a D.C. output current of 200 pa. Atan
increase of the D.C. output current to 400 - 800 pa which may occur during
operation, the decrease of the heater voltage may amount to 15% maximum.

These requirements hold for nominal voltage and full horizontal scanning of

the picture tube. If the picture width control is such that also the heater voltage
of the E.H.T. diode is influenced, the influence of this control must be kept
within the 15% limit indicated above.
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1BQ2

Operating Characteristics

Output Current I 200 LA
Output Voltage Vo 20 KV

Maximum Ratings, Design Center Values

Plate Inverse Voltage® 20, 000 volts
Peak Plate Inverse Volta.ge6 25, 000 volts
Average Output Current? 500 pa
Peak Output Current 50 ma
Filter Input Capacitance 3, 000 pf

5D. C. component

6Max. pulse duration 22% of a cycle, but max. 18 microseconds. The absolute

maximum value = 30, 000 volts.

7During short periods as in TV operation L) = max. 800 microamps.

2 4/67
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AMPEREX TUBE TYPE TM3/DM70

The M3/DM70 is a subminiature tuning indicator tube specially designed
for use in FM tuners where the demand for high-fidelity sound reproduction makes
highly accurate tuning very desirable. This visual tuning tube is also suitable
for application in wire and tape recorders where it simplifies proper recording by
indicating the depth of modulation.

Thejp3/pM70 features extreme sensitivity, clear visual indication, low
filament consumption, small size and *‘on-off”’ signal indication. The filament is
directly heated.

GENERAL CHARACTERISTICS

ELECTRICAL
Heater directly heated, A.C. or D.C.,
series or parallel connection.

MECHANICAL
Maximum overall length (excluding pins) 1 3/4 inches
Maximum diameter 0.4 inches
Base miniature, 8 pin,
Socket Amperex #S-19883

HEATER CIRCUIT

A. In Battery Receivers

Heater Voltage 1.4 volts
Heater Current 25 mA
Either pin 4 or 5 must be connected to the grounded point of the detector
circuit,

B. In A.C. Receivers

63v
4 3sv
2200 45% 820 £10%
AAAMAN 4
osw
FIG. 1 FIG. 2
With 6,3 volt transformer winding With 6.3 volt winding with center tap

C. In A.C./D.C. Receivers

The heater, together with a suitable shunt resistor, can be connected in series
with other tube heaters providing a negative temperature coefficient resistor is in-
corporated in the circuit.

Pin 5 must be connected to the grounded point of the detector circuit.



1M3/DM70

(A.C. Filament Supply)

In order to minimize hum, a filter is recommended in the grid circuit according
to the diagram below. R, is the detector resistor. Ro and C, are already a part of
the grid circuit in the case of non-delayed A.G.C.

Rp=2.2M0. R3=6.8M0

Ci=
22,000 ppef

FIG. 3

PLATE CIRCUIT
(A.C. Filament Supply)

In order to minimize hum, an external plate resistar is recommended according
to the table below.

Plate Voltage Plate Resistor
250 volts 1.8 megohms
170 volts 1.0 megohms
110 volts 0.47 megohm
0,40 MAX, peo——

ANODE s
Lt
Y T e
$ .3 B is
GRID g :§ H
3. 83 7, 2
33 ¢
i
t
FIL. FIL. L J !
0.236 3 z

g
§

i
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FIG. 4 e d
L =Length of light bar



1M3/DM70

Maximum Ratings, Design Center Values

Supply Voltage (Plate Current = 0) 450 volts
Supply Voltage 300 volts
Plate Voltage 3 90 volts
Plate Voltage # 45 volts
Plate Dissipation (Plate Voltage = 90 volts) 4 45 mW
Plate Dissipation (Plate Voltage = 200 volts) # 10 mW
Cathode Current 0.3 mA
External Resistance Between Grid & Negative Filament 10 megohms

Typical Operating Conditions - Battery Supply

D.C. Filament Voltage 1.4% 1,45 volts
Supply Voltage 67.5 90 volts
Plate Voltage © 60 85 volts
Grid Voltage 0 0 volts
Plate Current 105 170 LA

L (Length of light bar) 10 11 mm

Grid Voltage (L = 0) —7 —10 volts

Typical Operating Conditions - A.C. Supply

Filament Voltage 7 1.4 1.4 1.4 volts
Supply Voltage 110 170 250 volts
Plate Resistor 0.47 1.0 1.8 megohms
Grid Voltage 0 0 0 volts
Plate Current 105 110 105 MA

L (Length of light bar) 10 10 10 mW

Grid Voltage (L =0) —15 —23 —34 volts

This part of the lead should not be bent.
This part of the lead should not be soldered.
Pin 5 grounded.

At other values of plate voltage, the maximum plate dissipation can be found by linear in-
terpolation.

Pin 4 grounded.
Plate voltage is equal to the supply voltage reduced by the bias for the output tube.

Pin 5 grounded. When the filament voltage is adjusted according to FIG. 1 and FIG. 2, the
plate current will be 1 to 2 microamps lower. All other operating conditions remain the same.
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AMPEREX TUBE TYPE IN3/DM7 1

The IN3/DM71 is a subminiature tuning indicator tube specially designed for use
in FM tuners where the demand for high-fidelity sound reproduction makes highly
accurate tuning very desirable. This visual tuning tube is also suitable for appli-
cation in wire and tape recorders where it simplifies proper recording by indicat-
ing the depth of modulation,

The IN3/DM71 features extreme sensitivity, clear visual indication, low filament
consumption, small size and ‘‘on-off’’ signal indication. The filament is directly
heated.

o
E &
o
E 3
5
b3

>
)

Pa=k

ANODE
GRID b
O %T 21.35 'I‘75
INTERNALLY I
GRID CONNECTED
|
x ADNE El‘ééi
FILAMENT (3) (@) FILAMENT s ‘EW =
FiL FiL il _’II‘
000299,
GENERAL CHARACTERISTICS
MECHANICAL
Maximum overall length (excluding pins) 1% inches
Maximum Diameter 0.4 inches
Base Miniature, 8 pin
Accessories
Socket Amperex #S-19883
ELECTRICAL
Heater directly heated
AC or DC
series or parallel
connection

u ]



IN3/DM71

A. In Battery Receivers

HEATER CIRCUIT

Heater Voltage 1.4 volts
Heater Current 25 mA
Either pin 4 or 5 must be connected to the grounded point of the detector circuit,

B. In A.C. Receivers

5
63V
4 3
220N £5% ___W__r‘
Iw

o
<

o5 W
FIG. 1 FIG, 2
With 6.3 volt transformer winding . With 6.3 volt winding with center tap

C. In A.C./D.C. Receivers

The heater, together with a suitable shunt resistor, can be connected in series
with other tube heaters providing a negative temperature coefficient resistor is
incorporated in the circuit,

Pin 5 must be connected to the grounded point of the detector circuit,
GRID CIRCUIT
(A.C, Filament Supply)

In order to minimize hum, a filter is recommended in the grid circuit according to
the diagram below. R is the detector resistor. R, and C; are already a part of
the grid circuit in the case of non-delayed A.G.C.

Rp=2.2MQ

R3=6.8M0

Ci=
22,000 ppf

1L
|

FIG. 3

PLATE CIRCUIT
(A.C. Filament Supply)

In order to minimize hum, an external plate resistor is recommended according to
the table below.

Plate Voltage Plate Resistor
250 volts 1.8 megohms
170 volts 1.0 megohms
110 volts 0.47 megohms

2 9/60
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IN3/DM71

Maximum Ratings, Design Center Values

Supply Voltage (Plate Current = ()

Supply Voltage

Plate Voltage 2

Plate Voltage

Plate Dissipation (Plate Voltage < 9¢ volts) B

Plate Dissipation (Plate Voltage = 200 volts) 2
Cathode Current

External Resistance Between Grid & Negative Filament

Typical Operating Conditions - Battery Supply

D.C. Filament Voltage 141
Supply Voltage 67.5
Plate Voltage 4 60
Grid Voltage 0
Plate Current 105
L (Length of light bar) 0.4
Grid Voltage (L = 0) ==y,

Typical Operating Conditions - A.C. Supply

Filament Voltage © 1.4 1.4
Supply Voltage 110 170
Plate Resistance 0.47 1.0
Grid Voltage 0 0
Plate Current 105 110
L (Length of light bar) 0.4 0.4

Grid Voltage (L =0) =15

—23

450 volts
300 volts

90 volts

45 volts

45 mW

10 mW

0.3 mA

10 megohms

1.4° volts
90 volts
85 volts
0 volts
170 1A
0.43 inches
—10 volts

1.4 volts
250 volts
1.8 megohms
0 volts
105 A
0.4 inches
— 34 volts

Pin 5 grounded,

At other values of plate voltage, the maximum plate dissipation can be found by linear

interpolation.

w

Pin 4 grounded.

(o) et =

Plate voltage is equal to the supply voltage reduced by the bias for the output tube.

Pin 5 grounded. When the filament voltage is adjusted according to Fig. 1 and Fig. 2,

the plate current will be 1 to 2 microamps lower. All other operating conditions remain

the same.

9/60
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AMPEREX TUBE TYPE 132A

The 1S2A is a half wave vacuum rectifier especially designed for use in high
voltage, low current applications in television scanning systems. The envelope
of this tube is chemically treated to insure that no flash-over will occur under
conditions of high humidity and low atmospheric pressure.

-t - 360 012
2302 m
| i
pl
PIN CONNECTIONS 9
169 2080
| = HEATER, CATHODE ANMD SHIELD
2 - HEATER
3 - INTERNALLY COMNECTED §rwax
4 - HEATER, CATHODE AND SHIELD
S - HEATER

6 ~ HEATER, CATHODE AND SHIELD
7 - INTERNALLY CONNECTED

8 - HEATER

9 ~ HEATER, CATHODE AND SHIELD

GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Plate Cap* see plate cap drawing
Base® E 9-1
ELECTRICAL
Heater Characteristics
Heater Arrangement parallel supply
Heater Voltage (AC or DC)™* 1.4 volts
Heater Current 0.55 amps
Output Capacitance (without external shield) 1.55 pf

* If the tube is operated at high values of peak inverse plate voltage and/or
under conditions of high relative humidity or low pressure, an insulating
cover should be applied to the plate cap to avoid corona effects.

Pins 1, 4, 6 and 9 can be connected together to form an anti-corona ring.
Circuit elements having the same potential as the heater may be connected

to pins 3 and 7.

When the heater is to be operated on RF or flyback pulses, the heater voltage
can be adjusted to its nominal value of 1.4 volts at a DC output current of

200 pa by measurement with a thermocouple. When the DC output is
increased to 400 - 600 ua, the decrease in heater voltage must be kept within
a 15% limit.

w ©

-
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PLATE CURRENT (MILLIAMPERES)

1S2A

MAXIMUM RATINGS, DESIGN CENTER VALUES

Peak Plate Inverse Voltage™” 22, 000 volts
Peak Plate Inverse Voltage (Absolute Limits)® 27, 000 volts
Output Current R 0.8 ma max.
Peak Plate Current 40 ma
Filter Input Capacitor 2, 000 pf

TYPICAL CHARACTERISTICS

Output Voltage 18, 000 volts
Output Current 0.15 ma

PLATE CHARACTERISTICS
40~ T T

3 D MEREE 6 = A *:{_x__,- T iJd
1 1 ! B 41 1 izl
iy ++H M i Bl
H T i
1] T r_i‘,’ R
30+ seasasasesss
— + 1+
FAREREREEE ]
T 3 W ) S R
it
+ 4444 444 4
43+ 4444
1
20 ma=s=ar +HH
e
5 gug
10 smm
T
0
o 50 100 150 200 250 300

PLATE VOLTAGE (VOLTS)

® The ratio of the negative peak plate voltage due to ringing in the circuit to the
positive DC voltage can be about 1:4.5. This voltage may be 24, 000 volts at
Io =

8 Maxzmum duration is 22% of a line scanning cycle but no more than 18 usec.
7 Maximum duration is 10% of a line scanning cycle but no more than 10 usec.

2 Rev. 12/64



amperex Tuse TYP 2FY5

TENTATIVE DATA

The Amperex type 2FY5 is a miniature frame grid shielded triode with remote
cut-off, It is especially designed for service in VHF tuners for television receiv
ers, and is controlled for low noise figure at 220 Mc/s and operation at low
supply voltages.

A high transconductance and input impedance give the 2FY5 a very high gain
bandwidth factor, and the remote cut-off insures low intermodulation distortion.
The two cathode pins serve the purpose of insuring low lead inductance and a
separately connected shield reduces direct grid to plate capacitance to simplify
neutralization,

The 2FYS5 is electrically identical to the Amperex 6FY5 except it is intended
for series supply and the heater ratings are as follows:

Heater Voltage 2.4 volts
Heater Current 600 ma

Revised 10/60 Bl
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AMPEREX TUBE TYPE 2HAD

The Amperex 2HAS is an Ampliframe shielded triode for use for 600 ma series
string operation as an RF amplifier in VHF television tuners. This tube is de-
signed to have high input impedance at high frequencies, which, in conjunction
with its extremely low interelectrode capacitances ensures high stage gain; yet
its very low input grid resistance assures a low noise figure,

The 2HAS is electrically equivalent to the GHAS with the exception of the
following ratings.

Heater Arrangement series supply
Heater Voltage 2.2 volts
Heater Current 600 ma

Revised 12/62 1
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amperex Tuse Ty 3EH7/XF183

TENTATIVE DATA

™
The Amperex 3EH7/XF183 is a frame grid remote cut-off pentode designed for
use as an IF amplifier in television receivers, Its high variable transconduct-
ance, with low interelectrode and low feed back capacitance, enables the con-
struction of simplified broad band amplifiers with high stability, The higher
gain per stage in many instances reduces the number of tubes required in the
television IF strip, The 3EH7/XF 183 is designed for 600 mA controlled warm=
up series string operation,
Z max—~|
PIN CONNECTIONS J\\
| - CATHODE . -
2 - GRID NO. | 32
3 - CATHODE 1|23 vax
4 -HEATER Té3 B
5 - HEATER
6 -SHIELD
7 -PLATE
p— 8 -GRID NO.2
9 -GRID NO.3 m L
ha tpbnooal
GENERAL CHARACTERISTICS
MECHANICAL
Bu'b T 6%
Base E9=1
Dimensions see outline drawing
ELECTRICAL
Cathode coated, unipotential
Heater current 600 mA
Heater voltage 3.4 volts
Direct Interelectrode Capacitances
——» Input 9.5 puf
P Qutput 3 puf
—»= Plate to grid No. 1 0.005 ppf max

| B
Revised 6/60



3EHT/XF183

Maximum Ratings, Design Center

—— Plate voltage, cut-off condition 550 volts max
Plate voltage 250 volts max ‘
Plate dissipation 2.5 watts max by et
—— Screen grid voltage, cut-off condition 550 volts max
Screen grid voltage 250 volts max
Screen grid dissipation 0,65 watts max
Cathode current 20 mA max
Control grid series resistance 1 megohm max
Heater-cathode voltage 150 volts max
Heater-cathode circuit resistance 20,000 ohms max
Negative grid no. 1 voltage
(Grid No. 1 current =+ 0,3 pA) 1.3 volts max
Peak negative grid no. 1 voltage 50 volts max
Typical Characteristics
Plate voltage 200 volts
Grid no. 3 voltage 0 volts
Screen grid voltage 90 volts
Control grid voltage —2 volts
Plate current 12 mA —
Screen grid current 4.5 mA X
Transconductance 12,500 micromhos R
Plate resistance 0.5 megohms
—— Input resistance 10,000 ohms
(f = 40 Mc/s)
Typical Operation “
Plate voltage 200 volts
Screen grid supply voltage 200 volts
Grid No. 3 voltage 0 volts
—»— Screen grid series resistance 24,000 ohms
Negative control grid voltage 2 6.5 9.5 19.5 volts
Transconductance 12,500 1250 625 125 micromhos
Input voltage for cross-
modulation = 1% 100 160 450 millivolts
1 Operation with cathode bias resistor and/or screen grid resistor is recommended.
“Se—

2 Revised 6/60



3EH7/XF183

AVERAGE CHARACTERISTICS
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amperex Tuse TYre 3EJ7/XF184

TENTATIVE DATA
e N

The Amperex 3E]J7/XF184 is a frame grid sharp cut-off pentode designed for use
as an IF amplifier in television receivers. Its high transconductance with low
interelectrode and feed-back capacitance, enables the construction of simplified
broad band amplifiers with high stability, The higher gain per stage in many in-
stances reduces the number of tubes required in the television IF strip. The
3E]J7/XF184 is designed for 600 mA controlled warm-up series string operation.

7

| L MAX —o=]

8

PIN CONNECTIONS

| - CATHODE o By
- GRID NO. | 32

- CATHODE
- HEATER T6
- HEATER
-SHIELD
-PLATE

- GRID NO.2

-GRID NO.3 \.UU_U.UU_l |

MAX

n|—

W O~NOOBDWUN

GENERAL CHARACTERISTICS

MECHANICAL
Bulb T 6%
Base E9-1
Dimensions see outline drawing
ELECTRICAL
Cathode

coated, unipotential
Heater current

600 mA
Heater voltage 3.4 volts
Direct Interelectrode Capacitances
Input 10 ppuf
Output 3 ppuf

—— Plate to grid No. 1 0.005 ppf max

Revised 6/60 m1



3EJ7/XF184

Maximum Ratings, Design Center Values

— Plate voltage, cut-off condition 550 volts max
Plate voltage 250 volts max =t
Plate dissipation 2,5 watts max

—— Screen grid voltage, cut-off condition 550 volts max
Screen grid voltage 250 volts max
Screen grid dissipation 0.9 watts max
Cathode current 25 mA max
Control grid series resistance 1 megohm max
Heater-cathode voltage 150 volts max
Heater-cathode circuit resistance 20,000 ohms max
Negative grid no. 1 voltage

(Grid No. 1 current = + 0,3 pA) 1.3 volts max
Peak negative grid no. 1 voltage 50 volts max

Typical Operation 52

Plate voltage 200 volts
Grid No. 3 voltage 0 volts
Screen grid voltage 200 volts
Negative control grid voltage 2.5 volts
Plate current 10 mA A\
Screen grid current 4,1 mA
Transconductance 15,000 micromhos
Plate resistance 350,000 ohms
Amplification factor of grid No. 2

with respect to grid no. 1 60

— Input resistance (f = 40 Mc/s) 10,000 ohms

Operation with cathode bias resistor is recommended.

2 In order to ensure good performance with respect to cross modulation and microphonics, the
3E]7/XF184 should not be used in circuits with automatic gain control. For such appli-
cations a tube with a variable amplification factor is recommended.

m>2 Revised 6/60



3EJ7/XF184
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3EJT/XF184
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amPEREX TuBt TYPE 3FY5

TENTATIVE DATA

Tl‘1e Amperex 3FYS5 is a miniature frame grid shielded triode with remote cut-off.
It is especially designed for service in VHF tuners for television receivers and
is controlled for low noise figure at 220 Mc/s and operation at low supply volt-

ages,

A high transconductance and input impedance give the 3FY5 a very high gain
bandwidth factor, and the remote cut-off insures low intermodulation distortion.
The two cathode pins serve the purpose of insuring low lead inductance and a
separately connected shield reduces direct grid to plate capacitance to simplify
neutralization.

The 3FYS5 is electrically identical to the Amperex 6FYS5 excepr it is intended
for series supply and the heater ratings are as follows:

Heater Voltage 3.1 volts
Heater Current 450 ma

Revised 10/60 .l
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AMPEREX TUBE TYPE JHAD

The Amperex 3HAS is an Ampliframe shielded triode for use for 450 ma series
string operation as an RF amplifier in VHF television tuners. This tube is de-
signed to have high input impedance at high frequencies, which, in conjunction
with its extremely low interelectrode capacitances ensures high stage gain; yet
its very low input grid resistance assures a low noise figure.

The 3HAS is electrically equivalent to the 6HAS with the exception of the follow=
ing ratings.

Heater Arrangement series supply
Heater Voltage 2.7 volts
Heater Current 450 ma

Revised 12/62 1
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amperex Tuse Tyre 4EH7/YF183

TENTATIVE DATA

The Amperex 4EH7/YF183 is a frame grid remote cut-off pentode designed for
use as an IF amplifier in television receivers, Its high variable transconduct-
ance, with low interelectrode and low feed back capacitance, enables the con-
struction of simplified broad band amplifiers with high stability. The higher gain
per stage in many instances reduces the number of tubes required in the tele-
vision IF strip. The 4EH7/YF183 is designed for 450 mA controlled warm-up
series string operation,

et 3 MAx—-1

PIN CONNECTIONS J\\

| - CATHODE 213
- GRID NO. | 32
~ CATHODE | S
- HEATER TéZ S
- HEATER
-SHIELD
-PLATE
-GRID NO.2
-GRID NO.3

WO~NOOHWN

GENERAL CHARACTERISTICS

MECHANICAL
Bulb T 6%
Base E9-]
Dimensions see outline drawing
ELECTRICAL
Cathode coated, unipotential
Heater current 450 mA
Heater voltage 4.4 volts

Direct Interelectrode Capacitances

— Input 9.5 puuf
Output 3 ppf
Plate to grid No. 1 0.005 puf

6/60 ml



4EHT/YF183

Maximum Ratings, Design Center

Plate voltage, cut-off condition
Plate voltage
Plate dissipation
Screen grid voltage, cut-off condition
Screen grid voltage
Screen grid dissipation
Cathode current
Control grid series resistance
Heater-cathode voltage
Heater-cathode circuit resistance
Negative grid no, 1 voltage

(Grid No. 1 current = + 0.3 pA
Peak negative grid no. 1 voltage

Typical Characteristics

Plate voltage
Grid no. 3 voltage
Screen grid voltage
Control grid voltage
Plate current
Screen grid current
Transconductance
Plate resistance
Input resistance

(f = 40 Mc/s)

Typical Operation 2

Plate voltage

Screen grid supply voltage
Grid No. 3 voltage

Screen grid series resistance

Negative control grid voltage 2 6.5 9.5
Transconductance 12,500 1250 625
Input voltage for cross-

modulation = 1% 100 160

550 volts max
250 volts max
2,5 watts max
550 volts max
250 volts max
0.65 watts max
20 mA max
1 megohm max

150 volts max
20,000 ohms max

1.3 volts max
50 volts max

200 volts
0 volts
90 volts
— 2 volts
12 mA
4,5 mA
12,500 micromhos
0.5 megohms
10,000 ohms

200 volts
200 volts

0 volts
24,000 ohms
19.5 volts

W

125 micromhos

450 millivolts

1 Operation with cathode bias resistor and /or screen grid resistor is recommended.

u2
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4EH7/YF183

AVERAGE CHARACTERISTICS
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4EH7/YF183
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amperex Tue Tvee 4E)7/YF184

TENTATIVE DATA
F N

The Amperex 4E]J7/YF 184 is a frame grid sharp cut-off pentode designed for use
as an IF amplifier in television receivers. Its high transconductance, with low
interelectrode and feed-back capacitance, enables the construction of simplified
broad band amplifiers with high stability. The higher gain per stage in many in-
stances reduces the number of tubes required in the television IF strip. The
4E]J7/YF184 is designed for 450 mA controlled warm-up series string operation.

-—Z-MAx—-J

PIN CONNECTIONS J\\ 1

- CATHODE 213
- GRID NO. . 32
- CATHODE | 2= MAX
- HEATER TéZ B
- HEATER
-SHIELD
-PLATE
-GRID NO.2
- GRID NO.3

WO~NOODLWUN -~

N 1111

GENERAL CHARACTERISTICS

MECHANICAL
Bulb T 6%
Base E9-1
Dimensions see outline drawing
ELECTRICAL
Cathode coated, unipotential
Heater current 450 mA
Heater voltage 4.4 volts
Direct Interelectrode Capacitances
Input 10 ppuf
Output 3 puf
Plate to grid No. 1 0,005 puf max
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4E)T/YF184

Maximum Ratings, Design Center Values

Plate voltage, cut-off conditon 550 volts max
Plate voltage 250 volts max 4
Plate dissipation 2.5 watts max
Screen grid voltage, cut-off condition 550 volts max
Screen grid voltage 250 volts max
Screen grid dissipation 0.9 watts max
Cathode current 25 mA max
Control grid series resistance 1 megohm max
Heater-cathode voltage . 150 volts max
Heater-cathode circuit resistance 20,000 ohms max
Negative grid no, 1 voltage
(Grid No. 1 Current =+ 0,3 pA) 1.3 volts max
Peak negative grid no. 1 voltage 50 volts max
Typical Operation fve
Plate voltage 200 volts
Grid No. 3 voltage 0 volts
Screen grid voltage 200 volts
Negative control grid voltage 2.5 volts
Plate current 10 mA
Screen grid current 4.1 mA
Transconductance 15,000 micromhos
Plate resistance 350,000 ohms
Amplification factor of grid no. 2
with respect to grid no. 1 60
Input resistance (f = 40 Mc/s) 10,000 ohms
1 Operation with cathode bias resistor is recommended.
2 In order to ensure good performance wi_th respect to cross modulation and microphonics, the
4EJ7/YF184 should not be used in circuits with automatic gain control. For such appli-
cations a tube with a variable amplification factor is recommended.
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TRANSFER CHARACTERISTICS
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amPERex TUBe TYPE 4ES8

The Amperex 4ES8 is a high performance frame grid twin triode with remote
cut-off characteristics, It is designed for use as a low noise cascode tube
for 600 mA series string operation in premium television tuners. The remote
cut-off feature has been designed so as to reduce intermodulation under
strong signal oonditions while allowing extremely sensitive performance of
the tuner in weak signal areas.

The 4ES8 is electrically identical to the Amperex GES8 except for the follow-
ing ratings:

Heater Arrangement series supply
Heater Voltage 4,2 volts
Heater Current 600 mA

Revised 6/60
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AMPEREX TUBE TYPE 4HAD

The Amperex 4HAS is an Ampliframe shielded triode for use for 300 ma series
string operation as an RF amplifier in VHF television tuners. This tube is de-
signed to have high input impedance at high frequencies, which, in conjunction
with its extremely low interelectrode capacitances ensures high stage gain; yet
its very low input grid resistance assures a low noise figure.

The 4HAS is electrically equivalent to the 6HAS with the exception of the
following ratings.

Heater Arrangement series supply
Heater Voltage 3.9 volts
Heater Current 300 ma

Revised 12/62 1
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AMPEREX TuBt TYPe SAR4 /GL34

The 5AR4/GZ34 is a high vacuum, full-wave rectifier capable of output currents

N up to 250 milliamperes., The indirectly heated cathode is connected directly to the
heater, Its small size and generous ratings make it particularly suitable for appli-
cation in new, compact Hi-Fi component designs,

GENERAL CHARACTERISTICS
ELECTRICAL
Heater Indirectly heated cathode,
coated unipotential
Heater Voltage (A.C.) 5.0 volts
Heater Current 1.9 amps
MECHANICAL
Base Octal, S pin
Maximum Overall Length 3 25/64 inches
Maximum Diameter 1}5 inches
MAXIMUM RATINGS (DESIGN CENTER VALUES)

#=. Maximum Peak Inverse Voltage 1500 volts
Maximum Peak Current (per plate) 750 Ma
A.C. Supply (plate-to-plate) Voltage (rms) 1100 volts
Maximum D.C. Output Current v 250 Ma
Maximum Capacity (condenser input filter) 60 pf

Typical Operating Conditions
Condenser Input Filter

A.C. Supply Voltage

(plate to plate) (rms) 2x300 2x350 2x400 2x450 2x500 2x550 volts
Limiting Resistor

(minimum) 75 100 125 150 175 200 ohms —e—
D.C. Output Current 250 250 250 250 200 160 Ma
D.C. Output Voltage ° 330 380 430 480 560 640 volts —e—

Choke Input Filter

A.C. Supply Voltage

(plate to plate) (rms) 2x300 2x350 2x400 2x450 2x500 2x550 volts
Inductance 10 10 10 10 10 10 henries

= Limiting Resistor 0 0 0 0 0 0 ohms

D.C. Output Current 250 250 250 250 250 225 mA
D.C. Output Voltage 3 250 290 330 375 420 465 volts —a—
2 per Plate

8 At maximum values

B Revised 9/58 1
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5AR4 /GZ34

OPERATION CHARACTERISTICS
FULL = WAVE CIRCUIT, CHOKE INPUT TO FILTER

- Rt=Rs + n®*Rp+ R —~a00000 X Li(n+n)
= —_'gR
FCc=4
L]
IOH Rt=C Q
i NN = 2x500
ST RN N PRI FHH T 2x 00q
e Eh :‘; | Vir(rms) = 2,'(‘5‘00\,
T T -~ e |
B | tIO‘H SR e Ri= 0 O
P g & S 2 6500
A0 H TR ] =
| N S NyARsANgaanaE A 2 x100R.
_i SSS - = o fr(rmi)jzx450v Tl T_
- [ ! 10 ~ ] — LT |'_—_— R1= 0.0
I AN — T
40 H XN : SRR 2 x50 O
i ST Vi (rms) =3 x‘}toév - = 2xI000
™~ — T——— T
I I N OH & == [T EEEE Rf =00
TAH NS s aRaas = 2Es EE G = 2x50.0
T~ § t = T
RS Jrrms)=2 4 350 v S 2 x100Q
'lo — — ———
T SEsan R{=0.0
40 HOR TS e 2x50 O
—— 55___ Vfr (r‘nls =t X 300 v : 2 x1000 -
= ~:~ =] R1= o N
ST 2x50 0
= 2x1000
0 50 100 150 200 250
D.C. OUTPUT CURRENT— MILLIAMPERES (lo)



5AR4 /G134

OPERATION CHARACTERISTICS

FULL—WAVE CIRCUIT, CAPACITOR INPUT TO FILTER
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amperex Tuge Tvpe DESS

TENTATIVE DATA

The Amperex SESS8 is a high frequency, frame grid twin triode with a variable
transconductance and remote cut-off characteristics. It is designed for use

as a low noise cascode tube in premium television tuners. The remote cut-

off feature has been designed so as to reduce intermodulation under strong
signal conditions, while allowing extremely sensitive performance of the tuner
in weak signal areas.

The 5ES8 is electrically identical to the Amperex GES8 except for the follow-
ing ratings:

Heater Voltage 5.6 volts
Heater Current 450 mA

2/60 B]
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AMPEREX TUBE TYPE 9GJ7

The Amperex 5G] 7 is an Ampliframe triode-pentode for 450 ma series string
operation as an oscillator mixer in television applications. The high gm Ampli-
frame triode insures stable oscillator performance even at low line voltages.
The Ampliframe pentode section has an extremely high conversion transconduc-
ance of 4700 pmhos.

The varying pitch control grid makes possible the application of automatic gain
control of the mixer, when the tube is used as an IF amplifier in integrated
UHF - VHF tuners.

The 5G] 7 is electrically equivalent to the 6GJ7, except for the following ratings.

Heater Arrangement series supply
Heater Voltage 5.7 volts
Heater Current 450 ma

10/62 1
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amperex Tuse TYPes oU9, 6U9, 8U9

TENTATIVE DATA

The Amperex 5U9, 6U9 and 8U9 are triode-pentodes with Decal bases. They

are intended for use in IF amplifiers and general purpose sound and sync appli-

cations in TV receivers. The triode section has a low amplification factor and
is capable of supplying a high plate current. To avoid hum in blocking oscil-
lators or multi-vibrators circuits, the cathode of the triode section must be

directly grounded.

The pentode section is of frame grid construction and is similar in performance

to type 6 EHT.

PIN.CONNECTIONS = £ Max =~
|- CATHODE, TRIODE SECTION
2- CATHODE
37 GRID NO. I [ PENTODE
4-GRID NO.3 SHIELD
5- HEATER
6-HEATER 3
7-PLATE PENTODE SECTION 26 T3
8- GRID NO. 2 MAX 15
o PLATE | TRIODE SECTION lie
MAX
|
6-2

GENERAL CHARACTERISTICS

MECHANICAL

Dimensions
Bulb
Base

ELECTRICAL
Heater Supply

Heater Voltage
Heater Current
A7 Direct Interelectrode Capacitances
Pentode Section
Plate to All Other Elements
(except grid No. 1)
Grid No. 1 to All Other Elements
(except plate)

5/64

see outline drawing
T6-1/2
Decal

indirect, AC or DC
series or parallel
5U9 6U9  8U9

5.9 6.3 8.0 volts
450 410 300 ma

3.5 pf

6.5 pf



a9, 6U9, 8U9

Direct Interelectrode Capacitances (Cont.)

Pentode Section (Cont.)

Grid No. 1 to Cathode 4.0 pf
Plate to Grid No. 1 <6.5 mpf
Grid No. 1 to Grid No. 2 1.8 pf
Triode Section
Plate to All Other Elements (except grid) 3.0 pf
Grid to All Other Elements (except plate) 2.5 pf
Plate to Grid 2.0 pf
Between Pentode and Triode Section
Plate of Pentode to Plate of Triode <15 mpf
Control Grid of Pentode to Plate of Triode <1.2 mpf
Control Grid of Pentode to Grid of Triode <1.5 mpf
MAXIMUM RATINGS
Design  Absolute
Pentode Section Center Values
Plate Voltage (zero plate current) 550 600 volts
Plate Voltage 250 275 volts
Plate Dissipation 2.1 2.4 watts
Grid No. 2 Voltage (zero grid current) 550 600 volts
Grid No. 2 Voltage 250 275 volts
Grid No. 2 Dissipation 0.7 0.8 watts
Cathode Current 18 20 ma
Heater to Cathode Voltage 150 165 volts
Grid No. 1 Resistor 1 1 megohm
Triode Section
Plate Voltage (zero plate current) 550 600 volts
Plate Voltage 250 275 volts
Plate Dissipation 135 1.75 watts
Cathode Current 18 20 ma
Peak Cathode Current* 50 55 ma
Grid Resistor i | 1 megohm
Heater Cathode Voltage (6U9, 8U9) 150 165 volts
Heater Cathode Voltage (5U9) 100 110 volts
' Trax = 10 psec.; 10% of one cycle.
5/64



TYPICAL CHARACTERISTICS

Pentode Section

U9, 6U9, 8U9

Plate Voltage 160 volts
Grid No. 2 Voltage 110 volts
Grid No. 3 Voltage 0 volts
Grid No. 1 Voltage -1.4 volts
Plate Current 13 ma
Grid No. 2 Current 5 ma
Transconductance 12,000 pmhos
Amplification Factor (Grid No. 1to Grid No. 2) 45

Triode Section
Plate Voltage 100 volts
Grid Voltage -2 volts
Plate Current 14 ma
Transconductance 5000 umhos
Amplification Factor 17

OPERATING CHARACTERISTICS

Pentode Section - Video IF Amplifier
Supply Voltage 135 230 250 volts
Grid No. 3 Voltage 0 0 0 volts
Plate Resistance 0 5.6 6.8 k ohms
Grid No. 2 Resistor 5.1 24 27 k ohms
Cathode Resistor 78 78 74 ohms
Plate Current 13 13 13.5 ma
Grid No. 2 Current 8 5 5.2 ma
Transconductance 12,000 12,000 12,300 pmhos
Grid No. 1 Circuit Resistance

(40 Mc) 7.4 7.4 7.4 k ohms

Triode Section - Line Blocking Oscillator
Plate Voltage 30 volts
Grid Voltage L5 volts
Peak Cathode Current 40 ma
Peak Plate Current 25 ma
Peak Grid Current 15 ma

Triode Section - Sync Separator

5/64

Plate Voltage
Plate Resistance
Grid Current
Plate Current

130-150 volts
33 k ohms
1 pa
72 ma



a9, 6U9, 8U3
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Figure 4. Pentode Plate Characteristics
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a9, 6U9, 8U3
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AMPEREX TuBt TYpes 9V9, 6V9, 9V9

TENTATIVE DATA

The Amperex 5V9, 6V9 and 9V9 are triode-heptodes with Decal bases. They
are designed for use in sync separator and sync amplifier stages of television
receivers. Triode and heptode sections are separated. The triode can supply
sufficient plate current to drive phase discriminator circuits. The heptode
section is similar to that of the 6JX8.

PIN_CONNECTIONS = & MAX =
| ~CATHODE, GRID
’ : 2 -Grio NO.5 HEPTO
ONO, 3 -GRID NQ. | SECTION.
62,64(4) 4 -GRI0 No.2,
5 -HEATER
q, (8)ay 6 -HEATER 2je
7 -PLATE ,HEPTODE SECTION MAX 5
8 -GRID TRIODE Te} I
632 KT 10-PLATEOE |SECTION MAX
K,,..c5s
6-2
GENERAL CHARACTERISTICS
MECHANICAL
Dimensions see outline drawing
Bulb T 6-1/2
Base Decal
ELECTRICAL
Heater Supply indirect, AC or DC
series or parallel
5V8 6v8  9Ve
Heater Voltage 5.0 6.3 9.2 volts

Heater Current 450 435 300 ma
Direct Interelectrode Capacitances ¢

Heptode Section

Grid No. 1 to All Other Elements

(except plate) 4.3 pf
Plate to All Other Elements

(except grid No. 1) 5.3 pf
Plate to Grid No. 1 <0.1 pf
Plate to Grid No. 3 <0.25 pf
Grid No. 1 to Grid No. 3 0.3 pf
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av9, 6V9, 9V9

Direct Interelectrode Capacitances (Cont.)
Triode Section
Grid to All Other Elements (except plate)

Plate to All Other Elements (except grid)
Plate to Grid

Between Heptode and Triode Section

Grid No. 1 of Heptode to Grid of Triode
Grid No. 1 of Heptode to Plate of Triode
Grid No. 3 of Heptode to Plate of Triode
Plate of Heptode to Plate of Triode

MAXIMUM RATINGS

Heptode Section
Plate Voltage (zero plate current)
Plate Voltage
Screen Grid Voltage (zero grid current)
Screen Grid Voltage
Plate Dissipation
Screen Grid Dissipation
Cathode Current
Grid No. 1 Resistor®
Cathode to Heater Voltage
Peak Grid No. 1 Voltage
Peak Grid No. 3 Voltage

Triode Section

Plate Voltage (zero plate current)

Plate Voltage

Plate Dissipation

Cathode Current

Grid Resistor®

Peak Grid Voltage

Cathode to Heater Voltage (9V9)
Cathode Positive

Cathode to Heater Voltage (6V9)

TYPICAL CHARACTERISTICS
Heptode Section

Plate Voltage 14
Screen Grid Voltage 14
Plate Current 1500
Screen Grid Current 1300
Grid No. 1 Current -
Grid No. 1 Voltage 0
Grid No. 3 Voltage 0

3.1 pf
L7 pf
1.0 pf
<5 mpf
<10 mpf
<20 mpf
<150 mpf
Design Absolute
Center Values
550 600 volts
250 275 volts
550 600 volts
50 65 volts
0.5 0.6 watts
0.5 0.6 watts
8.0 8.8 ma
3 3 megohms
100 110 volts
-100 -110 volts
-150 -165 volts
550 600 volts
250 275 volts
L5 1,75 watts
20 22 ma
2 2 megohms
-200 -220 volts
70+100V RMS 77+110VRMS
100 110 volts
14 14 14 14 volts
14 14 14 14 volts
20 20 20 20 pa
= i St == Ha
-- -- -- 100 pa
-1.8 0. =2 -- volts
0 -1.8 +25 -1.9 volts
(<22) (<2.3)

! The minimum screen grid voltage is 6 volts under absolute values conditions.

2 Only for sync separator circuits.

® In circuits with cathode biasing, Rg = 3 megohms max.

5/64

N



~

I, (ma)
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OPERATING CHARACTERISTICS AS SYNC SEPARATOR

Heptode Section

Screen Grid Voltage 14 volts

Grid No. 1 Current 100 ua

Grid No. 3 Current )| ua

Plate Voltage 14 1 volts

Plate Current 750 300 pa
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Figure 1. Triode Plate Characteristics
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Figure 3. Heptode Plate Characteristics
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I, (ma)

Ic2 & Ig4 (ma)
T, (ma)

av9, 6v9, 9v9

Ecg & Ecq = 14V
ICl = 100 pa
L5 Egg = OV
pm———
/’ -0,4V
1 T
-0,8V
"1
0.5 -1,2V
-168V
. -2.0V
0 20 40 60 80 100
Ep (V)
Figure 4, Heptode Grid No, 8 Characteristics
Ep = 14V
Ic1 =100 pa
Ieg=14a
6
5
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3
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1 ] //
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Ecp & Ecq (V)

Figure 5. Heptode Average Characteristics
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Ec1 (V)

av9, 6v9, 9V9
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Figure 6. Heptode Average Characteristics
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amperex Tuee TYPes 9X9, 6X9, 8X9

TENTATIVE DATA

The Amperex 5X9, 6X9 and 8X9 are triode-pentodes with Decal bases. They
are designed for use in television receivers. Some of the applications in which
these tubes may be used are shown below.

Triode Section

Sound IF Amplifier
Noise Detector
AGC Amplifier
Sync Separator
Pulse Amplifier

Pentode Section

Sound IF Amplifier
Video IF Amplifier
Video IF Amplifier
Video IF Amplifier
Video IF Amplifier

++ + + +

The pentode section is of frame grid construction and is similar in performance
to type 6EJT.

PIN CONNECTIONS

| = CATHODE , TRIODE SECTION
2- CATHODE

PENTODE
3-GRID NO. |
4-GRID NO.3 SHIELD | SECTION
5- HEATER
&-HEATER
7-PLA’
J-PLATE | PenTooe section
9- PLATE
SRLAY |Tmop: SECTION

GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Bulb T 6-1/2
Base Decal
ELECTRICAL

Heater Supply

Heater Voltage
Heater Current
5/64

indirect, AC or DC
series or parallel
5X9  6X9  BX9

5.9 6.3 8.0 volts
450 410 300 ma



aX9, 6X9, 8X39

Direct Interelectrode Capacitances (without external shield)

Pentode Section

Plate to All Other Elements (except grid No. 1) 3.5 pf
Grid No. 1 to All Other Elements (except plate) 6.5 pf
Grid No, 1 to Cathode 4,0 pf
Plate to Grid No. 1 <6.5 mpf
Grid No. 1to Grid No. 2 1.8 pf

Triode Section

Plate to All Other Elements (except grid) 3.0
Grid to All Other Elements (except plate) 2.5 pf
Plate to Grid 2.0

Between Pentode and Triode Section

Plate of Pentode to Plate of Triode <15 mpf
Control Grid of Pentode to Plate of Triode <1.2 mpf
Control Grid of Pentode to Grid of Triode <1.5 mpf

MAXIMUM RATINGS

Design Absolute

Pentode Section Center Values

Plate Voltage (zero plate current) 550 600 volts
Plate Voltage 250 275 volts
Plate Dissipation 2.1 2.4 watts
Grid No. 2 Voltage (zero grid current) 550 600 volts
Grid No. 2 Voltage 250 275 volts
Grid No. 2 Dissipation 0.7 0.8 watts
Cathode Current 18 20 ma
Heater to Cathode Voltage 150 165 volts
Grid No. 1 Resistor 1 1 megohm

Triode Section

Peak Plate Voltage (f, = 0.1 ma)* 600 660 volts
Plate Voltage (zero plate current) 550 600 volts
Plate Voltage 250 275 volts
Plate Dissipation 1.5 1.75 watts
Cathode Current 18 20 ma
Grid Resistor 1 1 megohm
Heater to Cathode Voltage
Cathode Negative (6X9, 8X9) 150 165 volts
Cathode Positive (6X9, 8X9) 200+150VRMS 220+165V RMS
Cathode Negative (5X9) 100 110 volts
Cathode Positive (5X9) 200+100VRMS 220+110VRMS

* Tmax = 18 usec.; 18% of one cycle.
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TYPICAL CHARACTERISTICS

Pentode Section

Plate Voltage

Grid No. 2 Voltage
Grid No. 1 Voltage
Grid No. 3 Voltage
Plate Current
Grid No. 2 Current
Transconductance

oX9, 6X9, 8X39

160 volts
135 volts

-1.7 volts
0 volts
13 ma

14,000 pmhos

Amplification Factor (Grid No. 1 to Grid No. 2) 55

Triode Section

Plate Voltage

Grid Voltage

Plate Current
Transconductance
Amplification Factor

170 volts
-1,0 volts

4800 mhos
55

TYPICAL OPERATING CHARACTERISTICS

Pentode Section - Sound or Video Amplifier

Triode Section - Sync Separator

Supply Voltage
Grid No. 3 Voltage
Plate Resistance
Grid No. 2 Resistor
Cathode Resistor
Plate Current

Grid No. 2 Current
Transconductance

Grid No. 1 Resistance (40 Mc)

5/64

Plate Voltage
Plate Resistance
Grid No. 1 Current
Plate Current

135 230 250 volts

0 0 0 volts
0 5.6 6.8 k ohms
0 18 22 k ohms
95 100 100 ohms
13 13.3 13.3 ma
4.8 4.9 4.9 ma
14,000 14,000 14,000 pmhos
6.6 6.6 6.6 k ohms

130-150 volts

33 k ohms
1 pa
>2 ma

3



X9, 6X9, 8X9

2 1 I
Triode Section ’
Syl &\
S
/ N

15
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Z
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o
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Ey (V)

N
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Figure 1. Triode Plate Characteristics
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A
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Figure 2. Triode Transfer Characteristics /
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X9, 6X9, 8X9

Pentode Section
E¢p = 80V
Ec3 = 0V
30
Ec1= oV
20 /
=
E / -0,5V
£
7
10 / -10V|
-1,5V
2,0V}
0
50 100 150 200 250
Ey (V
Figure 3. Pentode Plate Characteristics
50 Pentode Section
Ecp = 120V
Ec3 =0V
Ec1 =0V
40 /,
30 l 0.5V
f 7
E
2 / / p
20 rL M
L5
10
-2,0
2,5V
o 3,0V
0 50 100 150 200 250 300
Ep (V)
Figure 4. Pentode Plate Characteristics
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9X9, 6X9, 8X3

I, (ma)

£0 Pentode Section
Ec = 160V
Ec3 = 0V
60 Ec1=0V
1/
/ 0.5V
40 /
/ -0V
/
/ L5V
20
2.0V
2.5V
3.0V
3.5V
g 50 100 150 200 250 300

By (V)

Figure 5. Pentode Plate Characteristics

Pentode Section
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Ec3 =0V /
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Figure 8, Pentode Transfer Characteristics
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X9, 6X9, 8X9

Pentode Section =% n
Ep = 100 - 250V] gl §f]a
Ee3 = ov " / '!' c% 35
S
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Figure 7, Pentode Average Characteristics
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AMPEREX TUBE TYPE 6AF9

TENTATIVE DATA

The Amperex 6AF9 is a dual-pentode tube with a Decal base designed for
use in television receivers: Pentode No. 1 as a video output pentode and
Pentode No. 2 as a sound IF amplifier, AGC amplifier or sync separator.
The extremely low capacitances between sections prevent interference and
make it possible to use both sections as a cascade amplifier,

--‘»MAX-—-

PIN CONNECTIONS //H
I= GRID NO.I
2~ CATHODE, GRID NO.3

PENTODE NO2 2
SHIELD SECTION

~
@I~
E 3
Zolo

3- GRID NO.2
4- PLATE
5~ HEATER
6- HEATER
7- CATHODE,GRID NO.3 ]

E

8- GRID NO.I
9- GRID NO.2
10~ PLATE

PENTODE NO.|
SECTION

r {00000

GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Bulb T 6-1/2
Base Decal
ELECTRICAL
Heater Supply indirect, AC or DC
series or parallel
Heater Voltage 6.3 volts
Heater Current 850 ma
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6AF9

Direct Interelectrode Capacitances (without external shield)

Pentode No. 1

Plate to All Other Elements (except grid No. 1) 7 pf
Grid No. 1 to All Other Elements (except plate) 12 pf
Plate to Grid No. 1 105 mpf
Pentode No. 2
Plate to All Other Elements (except grid No. 1) 11 pf
Grid No. 1 to All Other Elements (except plate) 10 pf
Plate to Grid No. 1 140 mpf
Grid No. 1 to Heater <100 mpf
Between Pentode No. 1 and Pentode No. 2
Plate to Plate <150 mpf
Grid to Grid <10 mpf
Plateof Pentode No. 1 to Control Grid of Pentode
No, 2 . <100 mpf
Plate of Pentode No. 2 to Control Grid of Pentode
No. 1 <5 mpf
MAXIMUM RATINGS
Design Absolute
Pentode No. 1 Section Center Values
Plate Voltage (zero plate current) 550 600 volts
Plate Voltage 250 275 volts
Grid No. 2 Voltage (zero grid current) 550 600 volts
Grid No. 2 Voltage 250 275 volts
Plate Dissipation 5.1 5.8 watts
Grid No. 2 Dissipation 2.5 2.9° watts
Cathode Current 60° 66" ma
Grid No. 1 Resistance 1 1 megohms
Heater to Cathode Voltage 200 220 volts
Pentode No. 2 Section
Plate Voltage (zero plate current) 550 600 volts
Plate Voltage 250 275 volts
Grid No. 2 Voltage (zero grid current) 550 600 volts
Grid No. 2 Voltage 250 275 volts
Plate Dissipation 1.5 1.75 watts
Grid No. 2 Dissipation 0.5 0.6 watts
Cathode Current 15 16.5 ma
Grid No. 1 Resistance 1 1 megohms
Heater to Cathode Voltage 200 200 volts

! For short periods, screen dissipation = 3.2 watts (max.).
2 For short periods, cathode current = 85 ma (max.).
2 For short periods, screen dissipation = 3.5 watts (max.).
* For short periods, cathode current = 93 ma (max.).
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TYPICAL CHARACTERISTICS

Plate Voltage

Grid No. 2 Voltage
Grid No. 1 Voltage
Plate Current
Grid No. 2 Current
Transconductance

6AF9

Amplification Factor (grid No. 1 to grid No. 2)

Internal Resistance

TYPICAL OPERATING CHARACTERISTICS

Pentode No. 1 - Video Output (Figure 1)

Pentode No. 2 - Sync Separator

Supply Voltage

Supply Series Resistor (RV)®

Voltage at '
Plate Resistance
Grid No. 2 Resistor
Cathode Resistor

Peak to Peak Input Signal
Peak to Peak Output Signal

Supply Voltage
Plate Resistance
Grid No. 2 Voltage
Grid No. 1 Resistor
Grid No. 1 Voltage
Plate Current
Transconductance

Pentode No. 2

Plate Voltage
Grid No. 2 Voltage
Grid No. 1 Voltage
Plate Current
Transconductance

® RV given to avoid excessive plate dissipation.
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Pentode Pentode
No. 1 No. 2
170 150 volts
170 150 volts
-2.6 -2.1 volts
30 10 ma
7.2 3.0 ma
22,000 8500 umhos
38 38
32 160 k ohms
135 230 250 250 volts
0 820 1200 0 ohms
-- 190 190 0 volts
2.2 4.7 2 3.9 3.3 kohms
0 0 1 1 3.9 kohms
6.8 6.8 6.8 6.8 15 ohms
2.5 1.4 3.8 1.8 5.5 volts
90 90 100 100 160 volts
100-140 200-250 volts
50 50 k ohms
5 75 volts
1 1 megohm
-2.6 -2.7 volts
0.1 0.1 ma
250 200 pmhos
AGC Amplifier IF Amplifier
100-150 135 150 volts
60 135 150 volts
-1.5 -1.7 -2.1 volts
1.0 10 10 ma
2000 8700 8700 pmhos
3






AMPEREX TUBE TYPE 6AJ9

The 6AJ9 is a triode-pentode with Decal base, designed for use in television
receivers: Triode section for use as amplifier for color difference signals and
Pentode section for use as video IF or sub-carrier amplifier.

PIN CONNECTIONS

;-gﬂm.‘rm SECTION
= PENTODE
3-GRID MO |
4-GRID NO.3 SHIELD ] SECTION
ATER
7P A""E
- PL.
8 no. 2 I PENTODE SECTION
9~ PLATE
10- GRID ITHW SECTION

GENERAL CHARACTERISTICS

Mechanical
Dimensions see outline drawing
Maximum overall length 2-3/16 inches
Maximum seated length 1-15/16 inches
Maximum diameter 7/8 inch
Bulb T-6-1/2
Base Decal
Basing diagram 10K

Electrical
Heating indirect AC or DC, parallel supply
Heater Voltage 6.3 volts
Heater Current 410 ma

Direct Interelectrode Capacitances (without external shield)

Pentode Section

Plate to all other elements (except Grid No.1) 3.3 pf
Grid No. 1 to all other elements (except plate) 6.1 pf
Grid No. 1 to cathode 3.7 pf
Plate to grid No. 1 < 5 mpf
Grid No. 1 to grid No. 2 1.75 pf
Triode Section

Plate to all other elements (except grid) 3.3 pf
Grid to all other elements (except Plate) 3.0 pf
Plate to grid 1.8 pf

Between Pentode and Triode Section

Plate of pentode to plate of triode < 15 mpf
Control grid of pentode to plate of triode < 1.2 mpf
Control grid of pentode to grid of triode < 1.5 mpf
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6AJ9

Maximum Ratings

Pentode Section

Plate voltage (zero plate current)
Plate voltage
Plate dissipation
Grid No. 2 supply voltage
(zero grid current)
Grid No. 2 voltage
Grid No. 2 dissipation
Cathode current
Heater to cathode voltage
Grid No. 1 Resistor

Triode Section

Plate voltage (zero plate current)
Plate voltage

Plate dissipation

Cathode current

Grid resistor

Peak negative grid voltage
Heater cathode voltage

Typical Characteristics

Pentode Section

Plate voltage

Grid No. 2 voltage
Grid No. 1 voltage
Grid No. 3 voltage
Plate current

Grid No. 2 current
Transconductance

Amplification Factor (Grid No. 1 to Grid No. 2)

Triode Section

Plate voltage

Grid voltage

Plate current
Transconductance
Amplification Factor

Grid voltage for V5 = 200V and I

Design Center Design Max.
550 --
250 --
2.1 2.4
550 --
250 -
0.7 0.8
18 --
150 --
1 o=
550 --
400 --
1.5 1.9
15 --
3 -
100 --
150 --

160

135

-1.7

0

13

5

14, 000

50

100

-1

6.5

10, 000

58

=5

100 Al

volts
volts
watts

volts
volts
watts

ma

volts
Megohms

volts
volts
watts

ma
Megohms
volts
volts

volts
volt

pmhos

volts

Vo= -1l V. 2
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6AJ9

Design Center Design Max.

Typical Operating Characteristics

Pentode Section - IF Amplifier

Supply voltage 210 230 volts
Grid No. 3 voltage 0 0 volts
Plate Resistance 3.9 5.6 k ohms
Grid No. 2 resistor 15 22 k ohms
Cathode resistor 96 90 ohms
Plate current 13 12.5 ma
Grid No. 2 current 5 4.8 ma
Transconductance 14, 000 14, 000 pmhos
Grid No. 1 Resistance (40MHZ)2 6.6 6.6 k ohms

Triode Section - Color Difference Amplifier

Plate voltage 150 volts
Grid voltage =2 volts
Plate current 6 ma
Transconductance 9, 000 pmhos
Amplification factor 57

Zwit.h conventional tube socket

3corresponding with R, = 330 ohms
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AMPEREX TUBE TYPE GAL3

The Amperex 6AL3/EY88 is a damper diode designed for use in television re-

ceiver horizontal sweep circuits.

PIN_CONNECTIONS

I. INTERNALLY CONNECTED
2 INTERNALLY CONNECTED
3. INTERNALLY CONNECTED
4. HEATER

5. HEATER

6. INTERNALLY CONNECTED
7. INTERNALLY CONNECTED
8. INTERNALLY CONNECTED
9. PLATE

CAP-CATHODE

MAX-»]
jz'sl'— | —ci-2cap

TSE

L
Ui ,

GENERAL CHARACTERISTICS

MECHANICAL

Dimensions
Bulb

Base’
Outline

ELECTRICAL

Heating
Voltage

Current

Direct Interelectrode Capacitances

Plate to All Other Elements
Cathode to Heater

10/62

see outline drawing
T6Y%
Noval

6-8

parallel supply
6.3 volts
1.55 amps

8.6 pf
2.0 pf



BAL3

Maximum Ratings, Design Center Values

Plate Voltage, Cut-Off Condition

Plate Voltage

Plate Current

Peak Plate Current

Plate Dissipation

Peak Plate-Cathode Voltage !
(Cathode Positive)

Peak Plate-Cathode Voltage 52
(Cathode Positive)

Peak Heater-Cathode Voltage *

550 volts max
250 volts max
220 mA max
550 mA max

5 watts max

6000 volts max

7500 volts max
6600 volts max

1 Maximum Pulse duration 22% of a cycle with a maximum of 18 Usec.

2 Absolute Maximum.
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bAL3

600

500

400

300

lp (ma)

200

100

Ep(V)

FIGURE |- PLATE CHARACTERISTICS

Revised 10/62 3



L

im

i
E
pstent GO
T

qu.“ln—l ; " . 1 ‘“ F_ S e I I E N
i E 1 Tt R Ty
IHW\L,_ 14 - rz*l..lrl]l,- ‘ .m I =
e = - H : . S 4L
\ﬂﬁ nﬁ = ) \M! _1<ﬁ1hgjurx— ] ,T s e 8
2 1) T S b 5 L :
A - L ”.T%wi_x___: e A3
N v B TI 0 4
A : LR \
HINE Eag T pdadt bo oLt don | = I 3
nﬂ.r.__ o . ﬁ.w I DD LT T e
o it 4 - -+ L[* . g e 4 ﬁn._JTTLJ -
. " R O L e O T
_ I} e _LTTA,..; SRR s sak s
- 3 , N ’ ~.,,._1Hy. =4 .(. W .Tv.bu«* .Fﬂ ! -
v b e e e LR E
+._;,r* r Mon) _-..._ W.. h. o W.T. ...ML L S
— N - e b e e i i~ 411 =
- . - (S S B S5V -~ - 11
L.ﬁ _., o} , r.,rmlil AI-H. “ o T 3 .”rlr -
L1 ; RIS f NENE
T E ‘L_w.__ T 14 0 i AN
I ; S NN - B i
T . &JW Tk LVLLW»M.-AW# i < . MT‘.I,
= = - n A i , , e { ‘ - ﬁ-.u - . -4 bod o 3 .
L.r_ A1 jEA R R il g 1T T
_ SFREERAEN NI A T T T ST T
UL r“‘_. _..J..JL_ -t ,.,Tu ,,L,Ir..rlu, N ok + e o “ uﬂ l i A ﬁl.,x
I 0 I 50 0 N A 0 O O A SRR AN
R AR R R R R
I R e R -f%%l - T
b4 _._.H-< = ﬂ . _,_ .h_.u 4 LL 1*_1__],3 74 I...ur 1 J.vtw‘.,vn :,. ! - =

ar

(V13

JTAe - WP

g

1T

$207 bagivedt



AMPEREX TUBE TYPE OALS

The Amperex 6AL5 combines two independent diode units in the 7 pin miniature
construction. Its high perveance permits high efficiency in either FM or AM
detector service.

F—2max—
PIN_CONNECTIONS
I— CATHODE NO.1 //\\
2- PLATE NO.2
3- HEATER
4- HEATER
5- CATHODE NO. 2 | 1%
6 INTERNAL SHIELD T-53 MAX 13
7- PLATE NO. | MA4X
~ 51 -
GENERAL CHARACTERISTICS
MECHANICAL
Bulb T 5-1/2
Base ET7-1
Qutline 5-1
Basing Diagram 6 BT
Mounting Position any
ELECTRICAL
Cathode coated, unipotential
Heater Characteristics
Heater Arrangement AC or DC parallel supply
Heater Voltage 6.3 + 10% volts
Heater Current 0.3 amp
Direct Interelectrode Capacitances
Without With
Shield Shield*
Plate Input: Plate to Heater, Cathode and
Internal Shield (each unit) 2.5 3.2 pf
Coupling: No. 1 Plate to No. 2 Plate (max.) 0.068 0.026 pf
Cathode Input: Cathode to Plate, Heater and
Internal Shield (each unit) 3.4 3.6 pf

* External shield No. 316 connected to pin No. 6.
4/63 1



6AL5

MAXIMUM RATINGS (DESIGN CENTER)

Peak Heater to Cathode Voltage:

Heater Negative with Respect to Cathode® 330 volts
Heater Positive with Respect to Cathode® 200 volts
Peak Inverse Voltage 330 volts
AC Plate Voltage (each plate) RMS 117 volts
Steady State Peak Plate Current (each plate) 54 ma
DC Output Current (each plate) 9 ma

Minimum Total Effective Plate Supply Impedance (each plate) 300 ohms

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HALF-WAVE RECTIFIER

Average Diode Current (each unit) at 10 volts DC 60 ma
Resonant Frequency of Each Unit (approx.) 700 Mc
4
|| Each Diode Unit
|| Ef = 6.3 volts
50 e
7
'A
G 1
& 7
7
e 25 > 4
e
7
ped
P
L~
0
0 2.5 5.0 {56 10
E, (V)

Figure 1. Typical Plate Characteristics

2 DC component must not exceed 330 volts.
2 DC component must not exceed 100 volts.
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DC Volts Developed by Diode

6ALS

Each Diode Unit
E; = 6.3 volts
B & RMS Signal Input = 30 volts P
Lu -
— 2 EH—+ g !
0 s < e [ 7
L & & b
WK AR 57 ,
sl -g,s 5 é\go 6“6\ P~
' Saf [ ~ kheﬁo
._\"7 1" Q(?y ,ﬁ;/r
— 4 O
20
/ 4 P -
'~
-20 3
15
,/
A A 1]
nm
—~ MegQ
< 0.1 10
-10 = -
Iay e = 1
AP 5
— 9
0 1
0 25 50 5 100 125 150
Rectified Microamperes
Figure 2. Rectification Characteristics
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- ampenex Tue Type GAQ8/ECCSS

The GAQ8/ECCS8S is a miniature high mu, high transconductance twin triode
designed for application in AM and FM receivers as an RF amplifier in grounded-
grid or grounded-cathode connection and as a self-oscillating frequency converter
or cascode amplifier. In TV service it can be used as an oscillator-mixer up to
220 Mc.

An internal shield separates both triode sections which reduces oscillator
radiation from the antenna of the receiver to values considerably less than with
twin triodes previously available,

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode oxide coated, unipotential
Heater Voltage (AC or DC) 6.3 volts
Heater Current 0.435 amps
Direct Interelectrode Capacitances
Section 1 Section 2
Grid to Plate L5 1.5 puf
Cathode to Plate 0.18 0.18 puf
Input 3.0 3.0 puf
Output - without external shield 132 1.2 puf
Output - with external shield 1.9 1.9 puf
Plate to Plate - without external shield 0.04 ppf max,
Plate to Plate - with external shield * 0.008 puf max.
Grid to Grid 0.003 puf max.
Plate T, to Grid T, 0,008 puf max.
Plate T, to Grid T, 0.008 ppf max,
Plate T, to Cathode T, 0.008 ppf max.
Plate T, to Cathode T 0.008 puf max.
Grid T to Cathode T, 0.003 puf max.
Grid T, to Cathode T, 0.003 puf max.
Typical Characteristics - each section
D.C. Plate Voltage 250 volts
D.C. Grid Bias — 2.3 volts
D.C. Plate Current 10 mA
Transconductance 5900 micromhos
Amplification Factor D7
MECHANICAL
Mounting Position any
Envelope T 6%
Base 9 pin, B9A

* Shield can diameter = (.886 inches

FEB. 1957



6AQ8/ECCS5
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6AQ8/ECC85
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amperex Tuse TYre GBLS/ECF80

The Amperex 6BL8/ECF80 is a miniature triode-pentode with separate cathodes
which is especially designed for use as a combined oscillator and mixer in
television and AM/FM receivers,

—— % MAX —»—

PIN CONNECTION /_/R T
|- PLATE, TRIODE

2— GRID NO.| PENTODE |15
3— GRID NO.2 PENTODE

AX
Kp,ls 4- HEATER T GL .
5— HEATER 2 2'2
6— PLATE, PENTODE MAGX
7— GRID NO.3 PENTODE
CATHODE, PENTODE
INTERNAL SHIELD
8— CATHODE, TRIODE }
9— GRID, TRIODE UU U U
62
GENERAL CHARACTERISTICS
MECHANICAL
Base E9-1
Bulb T6-1/2
Outline 6-2
Mounting Position any
ELECTRICAL
Cathode coated, unipotential
Heater Characteristics
Heater Arrangement parallel supply
Heater Voltage 6.3 volts
Heater Current 430 mA

E]



6BL8/ECF80

Interelectrode Capacitances

Input
Qutput
Plate to Grid

Plate to Plate
Plate of Pentode to Grid of Triode

Control Grid of Pentode to Plate of Triode

Maximum Ratings (Design Center Values)

triode section

Pentode Section

Plate Supply Voltage

Plate Voltage

Plate Dissipation

Screen Supply Voltage
Screen Voltage (Ix = 14 mA)
Screen Voltage (Ix < 10 mA)
Screen Dissipation 1
Cathode Current

pentode section

2.5 2 T
1.8 3.4 puf
1.5 0.025 puf

between triode and pentode sections

0.07 ppuf
0.02 puf
0.16 puf

550 volts
250 volts
1.7 watts
550 volts
175 volts
200 volts
0.5 watts
14 mA

Grid Series Resistance (Cathode Bias)
Grid Series Resistance (Fixed Bias)
Negative Grid Voltage (Ig1 = 0.3 pA) 2
Voltage between Cathode and Heater

Triode Section

Plate Supply Voltage

Plate Voltage

Plate Dissipation

Cathode Current

Grid Series Resistance

Negative Grid Voltage (Ig = 0.3 nA)2
Voltage between Cathode and Heater

0.5
1.3
100

550
250
1.5

14
0.5
L.3
100

megohm
megohm
volts
volts

volts
volts
watts
mA
megohm
volts
volts

If plate dissipation is less than 1.2 watts, the maximum value of the screen dlssipa-

tion may be increased to 0.75 watts.

2 Grid Voltage must not be more positive than this value.



6BL8/ECF80

Typical Characteristics

Pentode Section

Plate Voltage 170 volts
Screen Voltage 170 volts
Grid Voltage —2 volts
Plate Current 10 mA
Screen Current 2.8 mA
Transconductance 6200 micromhos
Amplification Factor 47
Plate Resistance 0.4 megohms
Input Resistance (F =50 Mc/s) 10,000 ohms
Equivalent Noise Resistance 1500 ohms
Triode Section

Plate Voltage 100 volts
Grid Voltage —2 volts
Plate Current 14 mA
Transconductance 5000 micromhos
Amplification Factor 20

Typical Operation - Converter Service 3
Plate Voltage 170 170 volts
Screen Voltage 170 170 volts
Grid Resistance 0.1 0.1 megohm
Cathode Resistor 330 820 ohms
Oscillator Voltage 3.5 3.5 volts
Plate Current 6.5 5.2 mA
Screen Current 2.0 1.5 mA
Grid Current 20 0 pA
Conversion Conductance 2200 2100 micromhos
Internal Resistance 0.8 0.87 megohm

The triode should be used in a Colpitts rather than a Hartley type oscillator circuit.

m3
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6BL8/ECF80

™ TRANSFER CHARACTERISTICS

TRIODE

PLATE VOLTAGE=100 V

=16

—4 —2
GRID VOLTAGE (VOLTS)

30

25

20

PLATE CURRENT (MILLIAMPERES)

n7



6BL8/ECF80

TRANSFER CHARACTERISTICS
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6BL8/ECF80
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CHARACTERISTICS
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6BL8/ECF80

TRANSCONDUCTANCE (MICROMHOS)

— GRID VOLTAGE ( VOLTS) AVERAGE
CHARACTERISTICS

PLATE RESISTANCE (KILOHMS)
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TRIODE

PLATE VOLTS = 170 VOLTS
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6BL8/ECF80

INPUT CHARACTERISTICS

70
EEEE N
PENTODE
I: PLATE VOLTS = GRID NO2 VOLTS = 200 VOLTS
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6BL8/ECF80

CHARACTERISTICS AT 50 Mc/s

CHANGE IN INPUT CAPACITANCE ( uuf)
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6BL8/ECF80

CHARACTERISTICS AT 50 Mc/s

CHANGE IN INPUT CAPACITANCE ( upuf)
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GRID NO | VOLTAGE (VOLTS)

6BL8/ECF80

OPERATION CHARACTERISTICS
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" amperex Tuse Tvee GBMS/ECLS2

#™, The 6BM8/ECLB82 is a one envelope triode pentode designed for application in
medium power Hi Fi amplifiers.

The combination of voltage amplifier and output tube in one envelope makes ihis
tube particularly suitable for the construction of one tube phonograph amplifiers.

The 6BM8/ECLS82 is also suitable for vertical deflection in TV applications.

te—MAX 7/8 —a

PIN CONNECTIONS / \ |
I. GRID, TRIODE

2 CATHODE, GRID NO. 3

INTERNAL SHIELD, PENTODE
3. GRID NO. |, PENTODE g e
4. HEATER T6 _|_ P ERS
5. HEATER 2 hae 0
6 PLATE, PENTODE 253
7. GRID NO.2,PENTODE ~
8. CATHODE, TRIODE
9.PLATE, TRIODE
& o0
MECHANICAL DATA
Cathode Coated, unipotential
Base E9-1
Bulb T 6%
Mounting Position any
RETMA Basing Designation . 9EX
ELECTRICAL DATA
Heater Voltage 6.3 volts
Heater Current 0.78 amps
Direct Interelectrode Capacitances
Triode Section
Grid to All Other Elements Except Plate 2.7 puf
— Plate to All Other Elements Except Grid 4.3 puf
—— Plate to Grid 4.4 puf
Grid to Heater 0.1 puf max
Pentode Section
—+ Grid No. 1 to All Other Elements Except Plate 9.3 puf
— Plate to All Other Elements Except Grid No. 1 8 puf
Grid No. 1 to Plate 0.3 upf max
Grid No. 1 to Heater 0.3 puf max

Revised 6/60 1



\ NOTE

The same electrical characteristics with different heater
ratings ore available in the following tubes;

p

50BM8/UCLS82
‘Heater Yoltage 50 volts
Heater Current 100 mA
16A8/PCL82
Heater Vo}iuge 16 volts

Heater Current 300 mA



6BM8/ECLS2

Between Triode and Pentode Sections

Triode Plate to Pentode Grid No. 1
Triode Grid to Pentode Plate
Triode Grid to Pentode Grid No. 1
Triode Plate to Pentode Plate

Maximum Ratings (Design Center Value)

Pentode Section

Plate Voltage (Zero Plate Current)

Plate Voltage

Peak Plate Voltage 1

Peak Inverse Plate Voltage

Peak Plate Current

Plate Dissipation for Audio Output Application
Plate Dissipation for vertical deflection Application
Grid No. 2 Voltage (Zero Grid Current)

Grid No. 2 Voltage >

Grid No. 2 Dissipation

Cathode Current

Grid No. 1 Circuit Resistance With Automatic Bias
Grid No. 1 Circuit Resistance With Fixed Bias
Voltage Between Heater and Cathode

Circuit Resistance Between Heater and Cathode

Triode Section

Plate Voltage (Zero Plate Current)

Plate Voltage

Peak Plate Voltage 1

Plate Dissipation

Cathode Current

Peak Cathode Current

Grid Circuit Resistance with Automatic Bias
Grid Circuit Resistance with Fixed Bias
Voltage Between Heater and Cathode
Circuit Resistance Between Heater and Cathode
Grid Impedance (50 cps)

3

TYPICAL CHARACTERISTICS

g

Pentode Section

Plate Voltage

Grid No. 2 Voltage

Grid No. 1 Bias

Plate Current

Grid No. 2 Current

Transconductance

Plate Resistance

Amplification Factor of Grid No. 2 With
Respect to Grid No. 1

Triode Section

Plate Voltage
Grid Voltage
Plate Current

—— Transconductance

H2

Amplification Factor

r. I{; 5 b

~
0.02 pguf max
0.02 pg4Lf max
0,025 pf max

0.25 pyif max \ 4

550 volts max
300 volts max
2500 volts max
500 volts max
see note 2
7 watts max
5 watts max
550 volts max
300 volts max
2 watts max
50 milliamps max
2 megohms max
1 megohm max
150 volts max
20,000 ohms max

550 volts max
300 volts max
600 volts max —~—
1 watt max
15 milliamps max \
see note 1
3 megohms max
1 megohm max
100 volts max
20,000 ohms max
0.5 megohms max

170 volts
170 volts
—11.5 volts
41 milliamps
9 milliamps
7500 micromhos
16,000 ohms

9.5

100 volts
0 volt
3.5 milliamps 4
2200 micromhos -
70

Revised 6/60



6/60

6BM8/ECL82

Typical Operation - Class A - AF Output Tube
Pentode Section

Plate Supply Voltage

Grid No. 2 Supply Voltage

Grid No. 2 series resistor
(not bypassed)

Series cathode Resistor

Plate load Resistance

Input Voltage
Plate Current
Grid No. 2 Current
Power Qutput
Total Distortion

200
200
470
330
4500
| —
0 0.66
35 =
7.8 -
0 0.05

272 volts
272 volts
2200 ohms
650 ohms
8000 ohms
- ——
6.7 0 0.9 9.5 volts (rms)
37 28 - 27 mA
13.3 6.5 - 10,8 mA
3.3 0 0.05 3,5 watts
10 - - 10 %

Typical Operation - Class AB - AF Output Tube

Plate Supply Voltage
Grid No. 2 Supply Voltage
Series Cathode Resistor

Two Tubes in Push-Pull

Pentode Sections

(Common Cathode Resistor)
Plate to Plate Load Resistance

Max Signal Input Voltage
Zero Signal Plate Current
Max Signal Plate Current

Zero Signal Grid No. 2 Current
Max Signal Grid No. 2 Current

Max Signal Power Qutput

Max Signal Total Distortion

200 250 volts
200 200 volts
170 220 ohms
4500 10,000 ohms
14,2 12,5 volts (rms)
2x35 2x28 mA
2x42,5 2x31 mA
2x8 2x5.8 mA
2x16.5 2x13 mA
9.3 10,5 watts
6.3 4.8 %
m3



6BM8/ECL82 ==

Typical Operation as AF Amplifier

= I
Triode Section
Source impedance 0.22 megohms
Grid Resistor of the following tube 0.68 megohms
Epb Ri R, Ry Ip E, Eq 4 Total harmonic
meg-~ meg- volts
volts ohms ohms ohms mA rms Esig distortion (%)
200 | 2200 | 0.22 3 0,52 26 52 1.6°
170 2700 0.22 3 0.43 25 51 2:38
Grid resistor of the following tube 0.68 megohms
200 0 0.1 22 1.05 24 50 LS55t
170 0 0.1 22 0.86 19 49 1.48
200 0 0.22 22 0.61 - 55 1245
170 0 0.22 22 0.50 20 53 1.46

MICROPHONY AND HUM

The triode section can be used without special precautions against microphony and
hum in circuits where the input voltage required for an output power of 50 milli-
watts is higher than 10 millivolts, The grid circuit impedance at 50 cps should not
exceed 0,5 megohm,

1 Maximum pulse duration 4% of one cycle with a maximum of 0.8 millisecond.

2 In vertical deflection applications the circuit should be designed so that it operates
satisfactorily with a peak plate current not exceeding 85 mA at plate voltage =50V; grid
no. 2 voltage =170V and heater voltage =6.3 V.

The minimum available peak plate current at end of life and at underheating (heater volt-
age =5,5V) is:

Peak Plate Current = 70 mA at Plate Voltage =50V, Grid No. 2 Voltage =170V

Peak Plate Current = 80 mA at Plate Voltage =50V, Grid No. 2 Voltage =190V

8 with grid current biasing the maximum permissible value of the grid circuit resistance is
22 megohms.

4 Measured at small input voltage.
At lower output voltages the percent of distortion is proportionally lower.

€ Between E, =5 volts (rms) and the maximum output voltage the total harmonic distortion
is about constant. At lower output voltages the total harmonic distortion is about pro-
portional to the output voltage.

m4 Revised 6/60



NOV. 1956

amperex Tuse Tvpe 6BQ5/EL84

The 6BOS/EL84 is an output pentode designed for application in medium

N power Hi-Fi amplifiers. A pair of tubes in Class AB, push-pull conventional
operation yields an output of up to 17 watts at 4% distortion (without feedback).
In single-ended operation a power output of 5,7 watts can be obtained.

The true pentode characteristics of this tube reduce distortion at low in-
stantaneous plate voltages which allow larger A.C. swings and increased un-
distorted output as compared with beam power tubes in the same power class,

GENERAL CHARACTERISTICS
ELECTRICAL
Cathode coated unipotential
Heater Voltage 6.3 volts
Heater Current 0.76 amps.
Direct Interelectrode Capacitances

Grid No. 1 to all elements except plate 10.8 puuf

Plate to all other elements except Grid No. 1 6.5 ppf

Plate to Gsid No. 1 0.5 puf

Grid No. 1 to heater 0.25 puf

. Characteristics

Plate Voltage 250 volts

Grid No. 2 Voltage 250 volts

Plate Current 48 mA

Grid No. 2 Current 5.5 mA

Grid No. 1 Voltage — 7.3 volts

Transconductance 11,300 micromhos

Plate Resistance 40 k0
Amplification Factor (Grid No. 1 to Grid No. 2) 19.5
MECHANICAL
Base Small button, 9 pin, RETMA #9CV
Max. Overall Length 3 1/16 inches
Max, Seated Height 2 13/16 inches
Max, Diameter 7/8 inches
Mounting Position any
MAXIMUM RATINGS (Design Center Values)
Plate Voltage 300 volts
Plate Dissipation 12 watts
Grid No. 2 Voltage 300 volts
Grid No. 2 Dissipation (zero signal) 2.0 watts
Grid No. 2 Dissipation (max. signal) 4,0 watts
Cathode Current 65 mA
Grid Resistance (cathode bias) 1.0 MQ
Grid Resistance (fixed bias) 300 K
Filament to Cathode Voltage 100 volts



6B05/EL84

Operating Conditions - Class A - One Tube

P—
Plate Voltage 250 250 250 250 volts
— Screen Grid Voltage 250 250 250 210 volts
Plate Load Resistance 5.2 4.5 7.0 7.0 K)
Cathode Resistance 135 135 210 1602
Grid No. 1 Voltage =73, — 7.3 "—8.4 %—0:A'VoIts
Plate Current (zero signal) 48 48 36 36 mA
Plate Current (max. signal) 49.5 50.6 36.8 36,6 mA
Grid No. 2 Current (zero signal) 5.5 5:5 4.1 3.9 mA
Grid No. 2 Current (max. signal) 10.8 10.0 8.5 7.3 mA
Input (rms) Signal Voltage 4.3 4.4 3.5 3.4 volts rms.
Power Output 57 5.7 4,2 4,3 watts
Total Distortion (measured with fixed
grid bias) 10 10 10 10 %
Operating Conditions - Class AB - Two Tubes, Push-Pull
Plate Voltage 250 300 volts
Grid No. 2 Voltage 250 300 volts
Common Cathode Resistance 130 130 Q) -
Plate to Plate Load Resistance 8.0 8.0 K()
Plate Current (zero signal) 2x31  2x36 mA
Plate Current (max. signal) 2x37.5 2x46 mA
Grid No. 2 Current (zero signal) 2x3,5 2x4,0 mA
Grid No. 2 Current (max. signal) 2x7.5 2x11 mA
Input Signal Voltage (rms) 8 10 volts
Power Qutput 11 17 watts
Percent Distortion 3.0 4,0 %
Operating Conditions - Class B - Two Tubes, Push-Pull
Plate Voltage 250 300 volts
Grid No. 2 Voltage 250 300 volts
—— Grid No. 1 Voltage —11.6 —14.7 volts
Plate to Plate Load Resistance 8.0 8.0 K()
Plate Current (zero signal) 2x10 2x7.5 mA
Plate Current (max. signal) 2x37.5  2x46 mA
Grid No. 2 Current (zero signal) 2x1,1 2x0.8 mA
Grid No. 2 Current (max. signal) 2x7.5 2x11 mA ~
Input Signal Voltage (rms) 8 10 volts (rms)
Power Qutput 11 17 watts
Percent Distortion 3.0 4.0 %

2  Revised 8/57



Plate Voltage

6BQ5/EL84:

Class A - Triode Operation

(Screen grid connected to plate)

Common Cathode Resistance
Plate Load Resistance
Plate Current (zero signal)
Plate Current (max. signal)
Input Signal Voltage (rms)

Power Qutput

Percent Distortion

Plate Voltage

Class AB - Triode Operation

Common Cathode Resistance
Plate to Plate Load Resistance
Plate Current (zero signal)
Plate Current (max. signal)
Input Signal Voltage (rms)

Power Qutput

Percent Distortion

PIN CONNECTIONS

PIN.NO.

R I = 1

CONOODOIN—

ELEMENT

INTERNALLY CONNECTED
GRID NO. I.

CATHODE AND GRID NO.3.

FILAMENT

FILAMENT

INTERNALLY CONNECTED
ANODE

INTERNALLY CONNECTED
GRID NQ. 2.

250
270

10
2x20
2x21.7
8.3
3.4
2.5

di
|

250 volts
270 Q2
3.5 K(2
34 mA
36 mA
6.7 volts (rms)
1.95 watts
9.0 %

(Two tubes, pushpull. Screen grid connected to plate)

300 volts
270 ()
10 KQQ
2x24 mA

2x26,0 mA

10 volts (rms)
5.2 watts
2.5 %

2‘—3-MAx—————>

3T€MAX
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AMPEREX TUBE TYPE 6BX6

TENTATIVE DATA

The 6BX6 is a sharp cut-off pentode for use as an r-f, i-f or video amplifier in
FM and television receivers. It features two cathode leads for high input im-
pedance over the frequency range. Also, a separate suppressor-grid pin con-
nection is brought out for added flexibility.

f=-Z MAX-=]
PIN CONNECTION /[Mﬁ
| — CATHODE 1
2—-GRID NO. | s
3— CATHODE 5 2l
4- HEATER 25 HaxX /
T 6% 23 max
5— HEATER 2
6— INTERNAL SHIELD
7— PLATE
8- GRID NO.2
9— GRID NO. 3 \ )
1 JUiW
GENERAL CHARACTERISTICS
MECHANICAL
Dimensions see outline drawing
Bulb T 6-1/2
Base Noval
ELECTRICAL
Heating series or parallel supply
Heater Voltage 6.3 volts
Heater Current 300 ma
Direct Interelectrode Capacitances
Grid No. 1 to All Other Elements 7.5 pf
Plate to All Other Elements 3.3 pf
Plate to Grid No. 1 <0.007 pf
Plate to Cathode <0.012 pf
Grid No. 2 to All Other Elements 5.4 pf
Grid No. 1 to Grid No. 2 2.6 pf
Grid No. 1 to Heater <0.15 pf
Cathode to Heater 5.0 pf

4/63



6BX6

MAXIMUM RATINGS (DESIGN CENTER)

Plate Voltage (Zero Plate Current) 550 volts -
Plate Voltage 300 volts
Plate Dissipation 2.5 watts
Grid No. 2 Voltage (Zero Grid Current) 550 volts
Grid No. 2 Voltage 300 volts
Grid No. 2 Dissipation® 0.7 watt
Cathode Current 15 ma
Negative Grid No. 1 Voltage (Grid No. 1 Current = 0.3 pa) 1.3 volts
Grid No. 1 Circuit Resistance 1 megohm
Cathode-Heater Voltage 150 volts
Cathode-Heater Resistance 20,000 ohms
TYPICAL OPERATION AS RF AMPLIFIER
Note: When using the 6BX6 as a video amplifier the amplification between the
input grid of the 6BX6 and the input of the cathode ray tube should not
exceed a value of 25 to prevent microphonic effects.
Plate Voltage 170 200 250 volts
Grid No. 3 Voltage 0 0 0 volts
Grid No. 2 Voltage 170 200 250 volts
Negative Grid No. 1 Voltage 2.0 2.55 3.5 volts 7
Plate Current 10 10 10 ma
Grid No. 2 Current 2.5 2.6 2.8 ma
Transconductance 7400 7100 6800 pmhos
Plate Resistance 0.5 0.55 0.65 megohm
Amplification Factor - Grid No. 2 to
Grid No. 1 50 50 50
Equivalent Noise Resistance 1000 1100 1200 ohms
Grid No. 1 Input Resistance® 10,000 12,000 15,000 ohms
4

* For plate dissipation < 1.8 watts, maximum screen grid dissipation is 0.9 watts.
? Input resistance at 50 Mc; pin 1 connected to pin 3.
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AMPEREX TUBE TYPE 6CA4

TENTATIVE DATA

The 6CA4 is a miniature, high vacuum full wave rectifier capable of output cur-
rents up to 150 milliamperes. Its high current and voltage ratings in a small
T 6-1/2 envelope make it particularly suitable for application in compact Hi-Fi

component designs.

=
15
1=
g —
5 —
6 —
T —
8=
9=

PIN CONNECTIONS

PLATE NO. |

INTERNAL CONNECTION
CATHODE

HEATER

HEATER

INTERNAL CONNECTION
PLATE NO, 2

INTERNAL CONNECTION
INTERNAL CONNECTION

= Imaxs

13
2|6MAX

|
‘ 375 MAX

GENERAL CHARACTERISTICS

MECHANICAL
Outline
Base
Bulb
Mounting Position
ELECTRICAL

Heater

Heater Voltage
Heater Current

MAXIMUM VALUES (DESIGN CENTER)

Peak Inverse Voltage

Peak Plate Current

Plate Current (Surge)
Cathode to Filament Voltage

4/63

(Cathode Positive)

6-4

E9-1,

T 6-1
any

e

small button, 9 pin
/2 glass

indirectly heated, coated
unipotential

6.3 volts

1.0 amp

1300 volts
500 ma
1.8 amps
500 volts



6CA4

TYPICAL OPERATING CHARACTERISTICS

Capacitor Input

Transformer Secondary Voltage 2x250 2x350 2x450 volts (RMS)
Capacitance (Input Filter Capacitor) 50 50 50 uf
Limiting Resistor 2x150 2x230 2x310 ohms
DC Output Current 160 150 100 ma
DC Output Voltage 245 352 497 volts

Choke Input
Transformer Secondary Voltage 2x250 2x350 2x450 volts (RMS)
Inductance 10 10 10 henrys
DC Output Current 180 180 150 ma
DC Output Voltage 199 288 378 volts

2 4/63



PLATE CURRENT (MILLIAMPERES)
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Figure 1. Rectification Characteristics



6CA4

( OHMS )

MINIMUM SERIES RESISTANCE PER PLATE

500 =
INPUT FILTER CAPACITOR BASED UPON
PLATE SURGE CURRENT = [.8 AMPERES
MAXIMUM CAPACITANCE =50 UF
400
/]
/
300
/
v 4
/
/
200
ya
/
/
100 7
/
4
o
o 200 400 600

OPEN CIRCUIT SECONDARY VOLTAGE (VOLTS RMS)

Figure 2. Limiting Resistor Requirement
Curve
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6CA4
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Figure 3. DC Output Voltage vs. Output
Current (Choke Input Filter)

3/63



6CA4
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Figure 4. DC Output Voltage vs. DC Output
Current (Capacitor Input Filter)
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amperex Tust TYpe 6CA7/EL34

The GCA7 is a power pentode designed especially for high fidelity audio
systems. It has a plate dissipation of 25 watts and delivers high power with-
out drawing control-grid current.

The 6CA7 features high efficiency with extremely low distortion. Great
care is taken in manufactwing so that there is very little spread in character-
istics of individual tubes. Thus, the rated output power can be obtained with
all tubes. The tube also features high sensitivity which results in low dis-
tortion introduced by driver stages.

The tube features a large plate dissipation reserve. The high allowable
grid leak resistance imporves the performance of preceding stages.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode coated unipotential
Heater Voltage 6.3 volts
Heater current 1.5 amps

Direct Interelectrode Capacitances

Grid No. 1 to all other elements except plate 15.2 uuf
Plate to all other elements except grid No. 1 8.4 uuf
Plate to grid No. 1 max. 1.1 uuf
Grid No. 1 to heater max. 1.0 uuf
Heater to cathode 10 uuf
MECHANICAL
Base JETEC #8ET, octal, 8 pin
Bulb Tubular, 1 5/16" max. dia.
Max. overall length 4 7/16"
Max. seated height 3 7/8"
Max. diameter 1 1/28

Mounting position any



6CA7/EL34

MAXIMUM RATINGS (Design Center Values)

Plate voltage 800 volts
Plate voltage without plate current 2000 volts
Plate dissipation 27.5 watts —-——
Plate dissipation without input signal 25 watts ————
Grid No. 2 voltage 425 volts
Grid No. 2 voltage without plate current 800 volts
Grid No. 2 dissipation 8 watts
Cathode current 150 ma
Grid current starting point. Grid No. 1 voltage when

grid No. 1 current is 0.3 uamp 1.3 volts
Grid No. 1 circuit resistance (class A and AB) 0.7 megohm
Grid No. 1 circuit resistance (class B) 0.5 megohm
External resistance between heater and cathode 20,000 ohms
Voltage between heater and cathode 100 volts

Operating Characteristics Class A, one tube

Supply voltage 265 265 volts
Plate voltage 250 250 volts
Grid No. 2 series resistor 2000 0 ohms
Grid No. 3 voltage 0 0 volt
Grid No. 1 bias =14.5 —13.5 volts
Plate current 70 100 ma
Grid No. 2 current 10 15 ma
Transconductance 9,000 11,000 micromhos
Amplification factor of grid No. 2 with respect

to grid No. 1 11 )13 |
Plate resistance 18,000 15,000 ohms
Plate load resistance 3,000 2,000 ohms
Input voltage 9.3 8.7 volts(rms)
Max, signal power output 8 11 watts
Total harmonic distortion 10 10 percent
Input voltage for power output of 50 m watts 0.65 0.5 volt(rms)

Operating Characteristics Class B, two tubes

Supply voltage 425 volts

Common grid No. 2 resistor (without decoupling) 1000 ohms
Grid No. 1 bias —38 volts
Grid No. 3 voltage 0 volts
r s N
Input voltage 0 27 27 volts(rms)
Load resistance, plate to plate ——— 3400 4000 ohms
Supply voltage 425 425 400 volts
Plate voltage 420 400 375 volts
Plate current 2x30 2x120 2x100 ma
Grid No. 2 current 2x4.4 2x25 2x25 ma
Max. signal, power output 0 55 45 watts
Total harmonic distortion - 5 6 percent
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6CA7/EL34

Operating Characteristics Class B, two tubes

Supply Voltage 375 volts

~, Common grid No. 2 resistor (without decoupling) 470 ohms
Grid No. 1 bias ='32 volts
Grid No. 3 voltage 0 volt
7 — N =Y
Input voltage 0 2247, 22.7 volts(rms)
Load resistance, plate to plate — 2800 3800 ohms
Supply voltage 375 375 350 volts
Plate voltage 370 350 325 volts
Plate current 2x35 2x120 2x93 ma
Grid No. 2 current 2x4.7 2x25 2x25 ma
Max. signal power output 0 44 36 watts
Total harmonic distortion S 5 6 percent
Operating Characteristics Class B, two tubes
Supply voltage 500/400 volts

Common grid No. 2 resistor (without decoupling) 750 ohms
Grid No. 1 bias — 36 volts
Grid No. 3 voltage 0 volt

A — B S— ~
Input voltage 0 25.8 25.8 volts(rms)
Load resistance, plate to plate —— 4000 5000 ohms
Plate supply voltage 500 500 475 volts
Plate voltage 495 475 450 volts
Grid No. 2 supply voltage 400 400 375 volts
Plate current 2x30 2x125 2x102 ma
Grid No. 2 current 2x4 2x25 2x25 ma
Max. signal power output 0 70 58 watts
Total harmonic distortion . 5 6 percent

Operating Characteristics Class B, two tubes
Supply voltage 800/ 400 volts

Common grid No. 2 resistor (without decoupling) 750 ohms
Grid No. 1 bias =39 volts
Grid No. 3 voltage J& volt
Input voltage 0 23.4 23.4 volts(rms)

., Load resistance, plate to plate —— 11,000 11,000 ohms
Plate supply voltage 800 800 750 volts

—> Plate voltage 795 775 725 volts
Grid No. 2 supply voltage 400 400 375 volts
Plate current 2x25 2x91 2x84 ma
Grid No. 2 current 2x3 2x19 2x19 ma
Max. signal power output 0 100 90 watts
Total harmonic distortion e 5) 6 percent
Revised 9/57 3



6CA7/EL34

Operating Characteristics Class AB, two tubes

Supply voltage 375 volts

-
Load resistance, plate to plate 3400 ohms
Common grid No. 2 resistor 470 ohms
Cathode resistor 130 ohms
Grid No. 3 voltage A0 volt
~ N

Input voltage 0 21 volts (rms)
Supply voltage 375 375 volts
Plate voltage *+ voltage across cathode resistor 355 350 volts
Plate current 2x75 2x95 ma
Grid No. 2 current 2x1L.5 2x22.5 ma
Max. signal power output 0 35 watts
Total harmonic distortion . 5 percent

Operating Characteristics in Triode Connection

(Grid No. 2 connected to plate)
Class A, one tube, supply voltage 375 volts

Supply voltage 375 volts
Grid No. 3 voltage 0 volt ~
Cathode resistor 370 ohms
Load resistance 3000 ohms
Input voltage 18.9 volts(rms)
Plate current 70 ma
Max. signal power output 6 watts
Total harmonic distortion 8 percent
Input voltage for power output of 50 milliwatts 1.7 volts(rms)

Operating Characteristics in Triode Connection

(Grid No. 2 connected to plate)

Class AB, two tubes, supply voltage 400 volts
Supply voltage 400 volts
Grid No. 3 voltage 0 volt
Cathode resistor 220 ohms
Load resistance, plate to plate 5000 ohms
Input voltage - 0 22 \;olts(rms,‘
Plate current 2x65 2x71 ma _—
Max. signal power output 0 16.5 watts
Total harmonic distortion =t 3 percent



6CA7/EL34

Class AB; Audid Amplifier —
_ Distributed Load Connection

TENTATIVE DATA

ey
Maximum Ratings (Design Center Values)
Plate and Grid No. 2 Supply Voltage 500 V
Plate Dissipation 25 W
Grid No. 2 Dissipation 8V
Cathode Current 150 mA
Grid Current Starting Point - Grid No. 1 Voltage when
Grid No. 1 Current is 0.3 pA —-1.3V
Grid No. 1 Circuit Resistance 500 K ()
External Resistance Between Heater and Cathode 20 K2
Voltage Between Heater and Cathode 100 V
Typical Operation (Fixed Bias - Two Tubes Push Pull)
Plate Supply Voltage 500 V
Grid No. 2 Supply Voltage (See Note 1)
Grid No. 1 Bias (approx.) —44.,5V
Plate to Plate Load Resistance 7000 ()
Plate and Grid No. 2 Current (Zero Signal) 2x57 mA
V. Plate and Grid No. 2 Current (Max Signal) 2x112 mA
Input Signal Voltage (rms) 32V
Power Output 60 W
Harmonic Distortion 2.5%
Note 1:

Screen voltage is obtained from taps located at 43% of the plate winding turns,
An unbypassed resistor of 1 K(] in series with each screen grid is necessary
to prevent screen overload.

,g.3||IMAx

A '
PIN CONNECTIONS
NO.I- GRID NO.3
x
< <
z =

NO2- HEATER
NO3-PLATE
NO4-GRID NO.2
NOS-GRID NO. | N~ N9
NO6-N.C. hz N
NO.7- HEATER \ !
NO8-CATHODE

TIl

Revised 9/60
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AMPEREX TUBE TYPE 6(W5/ EL86

The 6CW5/ELS86 is a high current, low voltage output pentode designed for
application in medium power Hi-Fi amplifiers. A pair of tubes in Class AB;, push-
pull operation yields an output of up to 25 watts with only 1% distortion (without
feedback).

The 6CWS/ELS6 is also useful in single ended push-pull circuits because
of its highly efficient operation with rélatively low supply voltage. In a typical
transformerless circuit, a pair of 6CWS/ELS8G6 tubes can deliver up to 10 watts in

Class ABj. 7

e

PIN CONNECTIONS J‘:
| — INTERNALLY CONNECTED
2~ GRID NO. I. K
3 - CATHODE & GRID NO.3. Te -l %
4 - HEATER 2 s 3
5~ HEATER nje 5
6~ INTERNALLY CONNECTED o~ 2
7~ PLATE "
8 — INTERNALLY CONNECTED
9— GRID NO. 2. \

6-4

GENERAL CHARACTERISTICS

Transconductance

Amplification Factor (Grid No. 1 to

Grid No. 2)
Internal Plate Resistance

Revised 4/59

MECHANICAL
Maximum Dimensions see outline drawing
Bulb T-6%
Outline 6-4
Base Ba-1
Mounting Position any
ELECTRICAL
Cathode coated, unipotential
Heater Voltage 6.3 volts
Heater Current 0.76 amps
Direct Interelectrode Capacitances
Output 6.0 ppf
Input 12.0 puf
Plate to Grid No. 1 0.6 puf
Grid No. 1 to Heater 0.25 ppuf
Characteristics
Plate Voltage 170 volts
Grid No. 2 Voltage 170 volts
Grid No. 1 Voltage —12.5 volts
Plate Current 70 mA
Grid No. 2 Current 5 mA

10,000 micromhos

8
23K Q)

=1
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NOTE

The tube type 45B5/UL84 has the same electrical characteristics as
the Amperex type 6CW5/EL86 except that the heater ratings are as
follows:

Heater Voltage 45 volts
Heater Current 100 mA

(kindly place this notice in the **Special Purpose Tube’’ section of
your manual preceeding data for type 6CW5/EL86)




6CW5/EL86

MAXIMUM RATINGS (Design Center Values)

Plate Supply Voltage ) 550 volts
Plate Voltage 250 volts
Plate Dissipation 12 watts
Grid No. 2 Supply Voltage 550 volts
Grid No. 2 Voltage 200 volts
Grid No. 2 Dissipation 1.75 watts
Peak Grid No. 2 Dissipation 6 watts
Cathode Current 100 mA
Grid Resistance (with cathode bias) 1 1 megohm
Peak Heater-Cathode Voltage (cathode positive) 300 volts
Heater-Cathode Voltage (cathode negative to heater) 100 volts
Heater-Cathode Circuit Resistance 20 KQ

TYPICAL OPERATION, ONE TUBE, CLASS A

Plate Voltage 170 volts
Grid No. 2 Voltage 170 volts
Grid No. 1 Voltage —12.5 volts
Plate Load Resistance 2.4 KQ
Input (rms) Signal Voltage 0 0.5 7.0 volts
Plate Current 70 J— 70 mA
Grid No. 2 Current 5 _— 22 mA
Power Output — 0.05 5.6 watts
Total Distortion — —_— 10 %

TYPICAL OPERATION, TWO TUBES, PUSH-PULL, CLASS ABq

TENTATIVE DATA

Plate Voltage 250 volts
Grid No. 2 Voltage 200 volts
Grid No. 1 Voltage (approx.) — 18.5 volts
Plate to Plate Load Resistance 3 'K}
Plate Current (zero signal) 91 mA
Plate Current (max signal) 180 mA
Grid No. 2 Current (zero signal) 2x2 mA
Grid No. 2 Current (max signal) 2x11.5 mA
Input Signal (rms) 12 volts
Power Output 25 watts
Percent Distortion 1 %

TYPICAL OPERATION, SINGLE-ENDED, PUSH-PULL, CLASS A

Operating Conditions =Single Ended, Push-Pull (Single Tone)

Supply Voltage 300 volts
Plate Load Resistance 1 K()
Input (rms) Signal Voltage 0 0.55 5.7 volts
D.C. Supply Current 69 = 67 mA
Power Output -_— 0.05 4.8 watts
Total Distortion —_— — 9.3 %

Operating Conditions -Single Ended, Push-Pull (Double Tone)

Supply Voltage 300 volts
Plate Load Resistance 1 KQ
Input (rms) Signal Voltage 2 0 et 3 2.85 volts
D.C. Supply Current 69 —_— 67 mA
Power Output — — 5.9 watts
Total Distortion — —_— 8.5 %

1 D.C. component max. 150 volts

2 R.M.S. value of each tone.

2 Revised 4/59



6CW5/EL86
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6CW5/EL86

PLATE CHARACTERISTICS
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GRID NO.! VOLTS

GRID NO, | VOLTS

6CW5/EL86

SCREEN GRID CHARACTERISTICS
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6CW5/EL86
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6CW5/EL86

CIRCUIT PERFORMANCE
(ONE TUBE, CLASS A)

Revised 4/59
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amperex Tuge Tvee 6DAS/EMS8I

The 6DAS/EM8L1 is a tuning indicator having a bright and highly sensitive indicat-
ing pattern. Comprised of an amplifying triode in combination with an indicating

system, the EM81 is especially designed for use in AM and FM receivers with a

normal A.G.C. circuit,

GENERAL CHARACTERISTICS

MECHANICAL
Maximum Dimensions
Bulb
Outline
Base
Mounting Position

ELECTRICAL
Cathode
Heating

™

Heater Voltage
Heater Current

PIN CONNECTIONS

GRID, TRIODE
CATHODE, TARGET GRID
INTERNAL CONNECTION
HEATER

HEATER

INTERNAL CONNECTION

PLATE OF TRIODE, RAY CONTROI
ELECTRODE

INTERNAL CONNECTION
TARGET

9°t 2° (VIEWING ANGLE)

Z max

I 0.559-0.587
LA
™

‘ MAX

See outline drawing
T-6%
6-3
E9-1
any

coated, unipotential
indirect by AC or DC,
parallel supply

6.3 volts

300 mA

B ]



6DA5/ EM8L

Maximum Ratings

Plate Voltage at Zero Plate Current 550 volts
Plate Voltage 300 volts
Plate Dissipation 0.2 watts
Target Voltage at Zero Current 550 volts

Target Voltage

300 volts max
165 volts min

Cathode Current 3 mA

Heater to Cathode Voltage 100 volts

Negative Grid Voltage 1.3 volts *
(grid current = 0,3 LA)

Grid Circuit Resistance 3 megohms

Cathode Circuit Resistance

0.02 megohm

Typical Operation Conditions

Plate Supply Voltage 250 volts

Target Voltage 250 volts

Plate Series Resistor 0.5 megohm

Grid Series Resistor 3 megohms

Grid Voltage “ 1 —10.5 volts
Shadow Angle 65 5 degrees
Plate Current 0.37 0.02 mA
Target Current 2.0 2,3 mA

1 The grid voltage should never be more positive than this value.



6DA5/EM81

LIGHT SECTOR CHARACTERISTICS
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amperex Tuge Tvee 6DCS/EBF89

The 6DC8/EBF89 is a double diode-pentode having a common cathode, It is
especially designed for use as an RF or IF amplifier. The diodes are for AM
detection and AGC and the pentode features a high transconductance which

is important in AM/FM and TV applications,

PIN CONNECTIONS

I=GRID NO. 2, PENTODE
2-GRID NO.1, PENTODE

3- CATHODE, INTERNAL SHIELD
4- HEATER

5- HEATER

6~ PLATE OF PENTODE
7-PLATE OF DIODE NO. |

8- PLATE OF DIODE NO.2

9- GRID NQ3, PENTODE

7

GENERAL CHARACTERISTICS

MECHANICAL

Overall Dimensions
Bulb

Qutline

Base

Mounting Position

ELECTRICAL

Heater Characteristics
Heater Arrangement
Heater Voltage
Heater Current

Direct Interelectrode Capacitances
Pentode Section
Input
Output
Plate to Control Grid
+ Control Grid to Heater

Diode Sections
Diode 1

Diode 2

Diode 1 to Diode 2
Diode 1 to Heater
Diode 2 to Heater

Between Diode and Pentode Sections
Diode 1 to Control Grid

Diode 2 to Control Grid

Diode 1 to Plate

Diode 2 to Plate

=g max—|
23 max
3
1| 235
5 3w
FMAX T62

see outline drawing

T6Y%
6-3
E9=1
any

parallel or series supply

6.3 volts

300 mA

5 ppf
5.2 ppf

< 40025 ppf
< 0.05 puf

2.5 puf
2.5 puf

0.25 puf

0.015 puf
0.003 puf

0.0008 pyf
0.001 pyuf

0.15 puf
0.025 ppf

1]



6DC8/EBF89

Maximum Ratings, (Design Center Values)

Pentode Section

Plate Supply Voltage 550 volts
Plate Voltage 300 volts
Screen Supply Voltage 550 volts
Screen Voltage (Ib > 4 mA) 300 volts
(I, > 8 mA) 125 volts
Heater to Cathode Voltage 100 volts
Cathode Current 16.5 mA
Control Grid Current Starting Point
(Ic; =+ 0.3 HA) —1.3 volts 1
Control Grid Resistor 3 megohms
Suppressor Grid Resistor 10,000 ohms
Cathode to Heater Resistor 20,000 ohms
Plate Dissipation 2.25 watts
Screen Dissipation 0.45 watts
Diodes (Each Section)
Diode Peak Inverse Voltage 200 volts
Diode Current 0.8 mA
Diode Peak Current 5.0 mA
Diode Current Starting Point
(Ia =+ 0.3 pA) N — 1.3 volts
Characteristics
Plate Voltage 250 250 200 170 volts
Screen Voltage 100 80 100 100 volts
Suppressor Voltage 0 0 0 0 vyolts
Negative Grid Voltage 2 12 1.5 1~ volts
Plate Current 9 9 11 12 mA
Screen Current 2.7 2.7 3.3 4 mA
Transconductance 3800 4500 4500 5000 micromhos
Amplification Factor, G1 to G2 20 20 20 20
Plate Resistance 1.0 0.9 0.6 0.4 megonm
Typical Operation
Plate Supply Voltage 250 250 200 volts
Suppressor Voltage 0 0 0 volts
Screen Grid Series
Resistance 56 62 30 kilohms
(N A
Control-Grid Voltage —2 —20 =1 —20 —1.5 — 2.0 volts
Plate Current 9 - 9 = 11 - mA
Screen Current 2.7 - 2.7 - 3.3 - ‘'mA
Transconductance 3800 200 4500 200 4500 120 micromhos
Plate Resistance 1.0 = 0.9 = 0.6 - megohm

1 22 megohms with grid current biasing.

2 At this value grid current may occur. If this is not permissable, the negative grid voltage
should be increased to 1.5 volts.

H2



6DC8/ EBF89

TRANSFER CHARACTERISTICS
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6DC8/ EBF8Y

CONTROL CHARACTERISTICS
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6DC8/EBF89

AVERAGE CHARACTERISTICS
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6DC3/EBF89
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amperex Tust Tvre 6DJ8/ECCSS

. TENTATIVE DATA
The 6D]J8/ECCSS8 is a frame grid sharp cut-off twin triode with separate cathodes
designed for use in cascode circuits, RF and IF amplifiers, mixer and phase in-
verter stages, The tube features high transconductance, low noise properties, as
well as extreme reproducibility of characteristics as a result of the frame grid
construction, The heater is designed for parallel operation from a 6.3 volt supply.
0,87 MAX->
PIN_CONNECTIONS
I.PLATE, TRIODE 2
2.GRID, TRIODE 2
3. CATHODE, TRIODE 2
4 HEATER : :
5.HEATER el g 3
6.PLATE, TRIODE | 2 < o
7.GRID, TRIODE | 2
8.CATHODE, TRIODE |
A 9 INTERNAL SHIELD

GENERAL CHARACTERISTICS

MECHANICAL

Cathode coated, unipotential
Mounting Position any
Dimensions see outline drawing
Bulb T6Y

Outline 6-2

Base E9~1

Base Connection 9DE

@ ELECTRICAL

Heater Characteristics

Heater Arrangement parallel supply —=—
Heater Voltage (ac or dc) 6.3 volts
Heater Current 365 mA

Revised 9/60 m1l



)I8/ECCSS . .

Direct Interelectrode Capacitances 5
Without

External Shield

With e

External Shield

Grounded Input Section :

Plate to Grid 1.4
Input Capacitance 3.3
Qutput Capacitance 1.8
— Grid to Heater i 0.13

Grounded Grid Output Section =

— Plate to Cathode 0.18
Input Capacitance 6
—=— Output Capacitance 2.8
Cathode to Heater 2.7
Plate to Grid 1.4

Between Input and Output Section

Plate of Input Section to Plate of Output

Section 0.045
Grid of Input Section to Plate of Output
Section 0.005

Maximum Ratings, Absolute Values
Each Section

Plate Voltage, Cut-Off Condition
Plate Voltage *
—=— Plate Dissipation
Cathode Current
Negative Grid Voltage
Series Grid Resistor
Heater-Cathode
—— Voltage Between Cathode of Qutput Section and
Heater (Cathode Positive, Heater Negative)

Cathode-Heater Resistance

Typical Characteristics
Each Section
Plate Voltage
— Negative Grid Voltage
Plate Current
Transconductance
Amplification Factor
—=— Equivalent Noise Resistance

14 pyf
3.3 puf
2.5 ppk
0.13 ppuf

0.16 pf
6 pyuf
3.7 ppf
2.7 puf
1.4 puf

0,015 pyut

0,005 puf

550 volts max
130 volts max
1.8 watts max
25 mA max
50 volts max
1 megohm max
50 volts max
150 volts max
130 volts max
(DC component)
20,000 ohms max

90 volts
1.3 volts
15 mA
12,500 micromhos
33
300 ohms

1 Triode No. 1 should be used as the grounded cathode input section of the cascode ampli-

fier and Triode No. 2 as the grounded grid output section.
2

In order not to exceed the maximum permissible plate voltage when the cascode amplifier is

controlled, it is necessary to use a voltage divider for the grid of the grounded grid section
With grid current biasing for the grounded cathode section the plate voltage across this
section should not be more than 75 volts in the uncontrolled condition.

B2
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PLATE CHARACTERISTICS
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AMPEREX TUBE TYPE 6DL4

TENTATIVE DATA

The Amperex 6DL4/ECS88 is a single triode for use as an RF grounded-grid
amplifier in UHF tuners for television receivers.

Low output capacitance permits the design of a higher impedance plate

circuit, so that higher gain may be obtained. Due to the higher RF gain, signal-
to-noise ratio is reduced.

The 6DL4/EC88 also features reduced oscillator radiation because of an
improved pinning sequence. Very effective shielding of the plate and cathode by
the grid is obtained, and even the most stringent radiation restrictions can be
met without special requirements.

Lt —»
g MAX.

PIN CONNECTIONS
I.GRID

x
2.CATHODE ! 3o
3.GRID T6= my X
4.HEATER NI E
5.HEATER ml
6.GRID
7.GRID
8 .PLATE
9.GRID
GENERAL CHARACTERISTICS
MECHANICAL
Maximum Dimensions see outline drawing
Bulb T 6%
Base Noval
ELECTRICAL
Heating parallel supply
Heater Voltage 6.3 volts
Heater Current 165 ma
Direct Interelectrode Capacitances Wiibous o oy With External®
Shield Shield
Plate to Grid 1.2 pf 1.7 pf
Plate to Cathode 0.05 pf - -
Plate to Cathode * Heater 0.075 pf 0.055 pf
Grid to Cathode 3.2 pf =G
Grid to Cathode + Heater 3.7 pf 3.8 pf

1 Inside diameter 0.874 inch

12/62 1



6DL4

Maximum Ratings, Design Center Values

Plate Voltage (Zero Plate Current)
Plate Voltage

Plate Dissipation

Cathode Current

Negative Grid Voltage

Grid Circuit Resistance (RK = 100 ohms)
Heater to Cathode Voltage

Typical Characteristics

Plate Voltage
Cathode Resistor
Plate Current
Transconductance
Amplification Factor
Noise Figure
Equivalent Noise Resistance
Series Resonant Frequency
fop (Ef =0, Ep =0)
fox (Ef =0, Eb =0)

Negative Grid Voltage for Ig = + 0.3 pa (Ep =0)

Power Gain (BW =15 Mc)
at 500 Mc
at 850 Mc
Backward Attenuation (BW = 15 Mc)
at 500 Mc
at 850 Mc
at 700 Mc (maximum attenuation)
Maximum Noise Figure (850 Mc)

550 volts
230 volts
2 watts
13 ma
50 volts
1 megohm
100 volts

160 volts
100 ohms
12,5 ma
13,500 pwmhos
65
10 db
240 ohms

1,700 Mc
1,000 Mc
— 1.3 volts

12.8 db
12,0 db

28 db
29 db
34 db
11 db

2 Measured between a point on the relevant tube pin close to the tube bottom, and a
point, close to the relevant pin, on a metal reference plane placed against the tube
bottom. The tube is screened by a metal cylinder (int. diam. 0.874 in.) placed upon

the metal reference plane.

All pins, except the relevant one, are connected to the reference plane with a neglig-

ible impedance.
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amperex Tust TYPE 6DX8 /ECL84

TENTATIVE DATA

. The Amperex 6DX8/ECL84 is a triode-pentode with separate cathodes, The triode
is designed for use in circuits for keyed AGC, sync-separation, sync-amplification
and noise suppression. The pentode is designed for use as a video output tube,

PIN_CONNECTIONS
I. GRID, TRIODE
PLATE, TRIODE
CATHODE , TRIODE
HEATER

HEATER

PLATE, PENTODE

NoohAwn

CATHODE ,PENTODE;

INTERNAL SHIELD
8. GRID NO.I, PENTODE
9. GRID NO.2, PENTODE

E9-I

GRID NO.3, PENTODE;

o Z max-4

e

TGE

ULV

GENERAL CHARACTERISTICS

MECHANICAL

Bulb
Base

P Qutline
Dimensions

ELECTRICAL

Heating

Heater voltage
Heater Current

Direct Interelectrode Capacitances

Triode Section

Input

OQutput

Plate to grid
Grid to heater

Pentode Section

Input
Output
- Plate to grid No. 1

Between Triode and Pentode Section

Plate of triode to grid No. 1 of Pentode
Grid of triode to grid No. 1 of pentode

3/61

T 6%
Noval, E9-1
6-3

see outline drawing

indirect by AC or DC
parallel supply

6.3 volts

720 ma

3.8 pf
2.3 pf
2.7 pf
< 0.1 pf

8.7 pf
4,2 pf
< 0.1 pf

0.01 pf
< 0.01 pf

1



6DX8 /ECL84

Maximum Ratings, Design Center Values

Triode Section

Plate voltage (cutoff condition)
Plate voltage
Peak plate voltage

(Plate current 0.1 mA)
Plate dissipation
Cathode current
Cathode-heater voltage

550 volts max
250 volts max

600 volts max 1
1 watt max
12 mA max
200 volts max

Maximum Ratings, Design Center Values

Pentode Section

Plate voltage (cutoff condition)
Plate voltage

Plate dissipation

Grid No. 2 voltage (cutoff condition)
Grid No. 2 voltage

Grid No. 2 dissipation

Cathode Current

Cathode-heater voltage

550 volts max
250 volts max

4 watts max
550 volts max
250 volts max
1.7 watts max
40 mA max
200 volts max

Typical Characteristics

Triode Section

Plate Voltage

Negative grid voltage

Plate current

Transconductance -

Amplification factor

Negative grid voltage
(Grid current =+ 0,3 pA)

Typical Characteristics

Pentode Section

Plate Voltage 170
Grid No. 2 voltage 170
Negative grid No. 1 voltage 2.1
Plate current 18
Grid No. 2 current 3.0
Transconductance 11,000
Internal plate resistance 100,000

Amplification Factor Grid No. 2,
Grid No. 1 36
Negative Grid No. 1 voltage

(Grid No. 1 current =+ 0,3 pA) 1.3

200 volts
1.7 volts
3 mA
4000 micromhos
65
1.3 volts
200 220 volts
200 220 volts
2.9 3.4 volts
18 18 mA
3.0 3.0 mA
10,400 10,000 micromhos
130,000 150,000 ohms
36 36
1.3 1.3 volts

1 pulse duration 18% max of a cycle with a maximum of 18 microseconds.

u 2
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6DX8/ECL84

Typical Operation

£
Supply voltage = Grid No. 2 voltage 170
Plate load resistance 3000
Negative grid No, 1 voltage 2
Plate current 18
Grid No. 2 current 3.2
Transconductance 10,400

N

Maximum Circuit Values

Triode Section

External resistance between grid and ground
(fixed bias)

External resistance between grid and ground
(self bias)

Cathode-heater resistance
Pentode Section

' External resistance between grid and ground
(fixed bias)

External resistance between grid and ground
(self bias)

Cathode-heater resistance

3/61

Pentode Section as Video Output Tube

200 220 volts
3000 3000 ohms
2.8 3.3 volts
18 18 mA
3.1 3.1 mA
10,000 9700 micromhos

1 megohm max

3 megohms max
20,000 ohms max

1 megohm max

3 megohms max
20,000 ohms max

u3
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6DX8/ECL84
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6DX8/ECL84

TRANSFER CHARACTERISTICS
PENTODE SECTION
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6DX8/ECL84

TRANSFER CHARACTERISTICS
TRIODE SECTION
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amperex Tuge Tvee 6EC4

The 6EC4 is a damper diode for use in horizontal deflection circuits of
color TV receivers.

3
v-—l|s MAX-»

PIN CONNECTIONS (-&\

|- INTERNAL CONNECTION
2- PLATE

3- SHIELD

4- HEATER

5- HEATER

6- INTERNAL CONNECTION |

7- PLATE 3.% ‘4%
8- PLATE
9- INTERNAL CONNECTION 32

MAX
K- CAP-CATHODE

11—’

GENERAL CHARACTERISTICS

MECHANICAL
Base magnoval
Dimensions see outline drawing
ELECTRICAL
Heating* indirect by AC or DC,
series supply
Heater Voltage 6.3 volts
Heater Current 2.1 amps
Interelectrode Capacitances
Plate to Cathode Capacitance 13.5 pf
Cathode to Heater 3.7pf
MAXIMUM RATINGS
Peak Plate to Cathode Voltage? 5600 volts
Plate Current 440 ma
AN Peak Plate Current 800 ma
Plate Dissipation 11 watts
Peak Cathode to Heater Voltage? 6300 volts
Diode Resistance at Plate Current = 440 ma 45 ohms

! The minimum resistance between any heater pin of a heater chain and the supply
should be 100 ohms. This resistance may entirely or partially consist of the hot
resistance of a part of the heater chain.

? Maximum pulse duration is 22% of one cycle and 18 usec.
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AMPEREX TUBE TYPE 6ED4 /ED500

TENTATIVE DATA

y Y}he Amperex 6ED4/ED500 is a shunt stabilizer triode designed for use in
jolor television receivers.

034 [+-56MAX—~
MIN | 036DIA

l —’{ [‘_ +.05

PIN CONNECTIONS }_7[ 1 f
|- CATHODE

2—- INTERNAL CONNECTION
3— INTERNAL CONNECTION
4- HEATER

5— HEATER

6— INTERNAL CONNECTION
7— INTERNAL CONNECTION ~ 4.193
8- GRID MAX 4,535
S— INTERNAL CONNECTION MAX

P— CAP-PLATE

(3 | I
o

e

/ A GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Base magnoval

ELECTRICAL
Heater Supply indirect AC or DC

series supply

Heater Voltage 6.3 volts
Heater Current 350ma

MAXIMUM RATINGS (DESIGN CENTER - unless noted)

Plate Voltage 25,000 volts

Plate Current 1.5 ma

Plate Dissipation 30 watts

Plate Dissipation (absolute limit) 40 watts]

Negative Grid Voltage 150 volts2

Grid Circuit Resistance 5 megohms

#™\ Cathode to Heater Voltage

Cathode Positive 400 VDC + 250 VAC
Cathode Negative 250 volts

1. Permissible only during short periods; in total, up to a maximum of
10% of the operating time of the tube.
2, During set warm=-up, 440 volts maximum.

Precautions: X-ray shielding may be required to give protection against
excessive radiation.

(OVER)
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6ED4 /ED500

TYPICAL OPERATING CHARACTERISTICS

Plate Voltage 25, 000 volts
Grid Voltage Change for a Plate Current

Change of 0.1 to 1.5 ma <11 volts
Negative Grid Voltage (Ip = 100 pa) 18 to 40 volts

4/66



amperex Tust TYPe GEHT

TENTATIVE DATA

The Amperex 6GEH7/EF183 is a frame grid remote cut-off pentode designed for
use as an IF amplifier in television receivers. Its high variable transconductance
with low interelectrode and feed-back capacitance enables the construction of
simplified broad band amplifiers with high stability, The higher gain per stage in
many instances reduces the number of tubes required in the television IF strip.

S &
5 MAx-1

H PIN CONNECTIONS J\\‘l

| - CATHODE
2 - GRID NO. | o iy
3 - CATHODE |
4 -HEATER 2
5 - HEATER
6
7
8
9

-
]
I
N
Rl
z
>
>

-SHIELD
-PLATE
-GRID NO.2

- GRID NO.3 N
A7

GENERAL CHARACTERISTICS

MECHANICAL
Bulb T6%
Base E9-1
Dimensions see outline drawing
ELECTRICAL
Cathode

coated, unipotential
Heater voltage

6.3 volts
Heater current 300 mA
Direct Interelectrode Capacitances
Input 9.5 pf
A Output 3 pf
Plate to Grid No. 1 0.0055 pf
Grid No. 1 to Grid No. 2 2.8 pf

Revised 10/62



6EH7

Maximum Ratings, Design Maximum Values

Plate Voltage (Zero Plate Current) 550 volts max
Plate Voltage 250 volts max
Plate Dissipation . 2.5 watts max
Screen Grid Voltage (Zero Grid Current) 550 volts max
Screen Grid Voltage 250 volts max
Screen Grid Dissipation 0.65 watts max
Cathode Current 20 mA max
External Resistance between Control

Grid and Ground 1 megohm max
Heater-Cathode Voltage 150 volts max
Negative Grid No. 1 Voltage

(Grid No. 1 Current =+ 0.3 pA) — 1.3 volts max
Peak Negative Grid No. 1 Voltage 50 volts max
Grid No. 3 Series Resistance 50,000 ohms

Typical Characteristics

Plate Voltage 200 volts
Grid No. 3 Voltage 0 volts
Screen Grid Voltage 90 volts
Control Grid Voltage — 2 volts
Plate Current 12 mA
Screen Grid Current 4.5 mA
Transconductance 12,500 micromhos
Internal Plate Resistance 0.5 megohms
Input Resistance 13,000 ohms

(f = 40 mc)
Equivalent Noise Resistance (f =40 mc) 490 ohms

Typical Operation !
s Typ =

Plate Voltage 170 200 230 volts
Screen Grid Supply Voltage 170 200 230 volts
Grid No. 3 Voltage 0 0 0 volts
Screen Grid Series 15,000 24,000 39,000 ohms

Resistance
Negative Control Grid NN I

Voltage 1.8 7.5 2 9.5 2.1 12 volts
Plate Current 14 2,7 12 2.7 10.5 2.4 ma
Transconductance 14,000 700 12,500 620 10,600 500 micromhos

1 Operation with cathode bias resistor and/or screen grid resistor is recommended.

2 Revised 10/62
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AMPEREX TUBE TYPE OE J 7

TENTATIVE DATA

The Amperex GE]7/EF184 is a frame grid sharp cut-off pentode designed for use
as an IF amplifier in television receivers, Its high transconductance with low
interelectrode and feed-back capacitances, enables the construction of simplified
broad band amplifiers having high stability. The higher gain per stage in many
instances reduces the number of tubes required in the television IF strip.

PIN CONNECTIONS

- CATHODE
- GRID NO. |
- CATHODE
-HEATER

- HEATER
=SHIELD
-PLATE
-GRID NO.2
-GRID NO.3

OWoO~NOO LN —

7

—_§ MAX —e=i

FLL

13
2 .52MAX

MAX

=
(]

I

n
Rl

GENERAL CHARACTERISTICS

MECHANICAL

Bulb
Base
Dimensions

ELECTRICAL

Cathode
Heater Arrangement

Heater Voltage (ac or dc)
Heater Current

Direct Interelectrode Capacitances

Input

Output

Plate to Grid No. 1
Grid No. 1 to Grid No. 2

Revised 10/62

T 6%
E9-1
see outline drawing

coated, unipotential
parallel or series
supply
6.3 volts
300 mA

10 pf

3 pf
0.0055 pf
2.8 pf



6E)7

Plate Voltage (I = 0)
Plate Voltage
Plate Dissipation
Screen Voltage (I, = 0)
Screen Voltage
Screen Dissipation
Cathode Current
External Resistance between Control Grid
and Ground
Heater-Cathode Voltage
Negative Grid No. 1 Voltage
(Grid No. 1 Current =+ 0,3 pA)
Peak Negative Grid No. 1 Voltage

Maximum Ratings, Design Center Values

s

Typical Operation 2»3

Min, Typ.
Plate Voltage 170 200
Grid No. 3 Voltage 0 0
Screen Grid Supply Voltage 170 200
Screen Grid Resistor 0 7.5
Negative Control Grid Voltage 2 2.5
Cathode Resistor 140 140
Plate Current 10 10
Screen Grid Current 4,1 4.1
Transconductance 15,600 15,600
Internal Plate Resistance 330,000 510,000
Amplification Factor of Grid
No. 1 with respect to Grid
No. 2 60 60
Input Resistance (40 mc) 9,500 9,800
Equivalent Noise Resistance
(40 mc) 300 330

Negative Grid No. 1 Voltage
(Grid No. 1 current =+ 0,3 pA)
Ep =0

550 volts max
250 volts max
2.5 watts max
550 volts max
250 volts max
0.9 watts max
25 mA max

1 megohm max
150 volts max

1.3 volts max
50 volts max

Max.

230 volts
0 volts
230 volts
15 kohms
3 volts
140 ohms
10 ma
4.1 ma
15,600 micromhos
680,000 ohms

60
10,000 ohms

350 ohms

— 1.3 volts

During a heating-up period not exceeding fifteen seconds this value may be max. 1.5 W.

as the values of Eco specified under operating characteristics Pco will not be exceeded.

Operation with cathode bias resistor is recommended.

In order to ensure a good performance with respect to cross-modulation and microphony,

the 6EJ7/EF 184 should not be used in circuits with automatic gain control.

For such applications a tube with a variable amplification factor such as the Amperex

type 6EH7 /EF183 is recommended.

Revised 10/62
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amperex Tuse TYPE GERS

The Amperex 6ERS is a miniature frame grid shielded triode with remote cut-off.
It is especially designed for service in VHF tuners for television receivers and
is controlled for low noise figure at 220 Mc/s and operation at low supply volt-

ages,

e ) . - . .
A high transconductance and input impedance give the GER5 a very high gain
bandwidth product, and the remote cut-off insures low intermodulation distortion.
The two cathode pins serve the purpose of insuring low lead inductance and a
separately connected shield reduces direct grid to plate capacitance to simplify

~ neutralization,

3
=g MAX— |
PIN CONNECTIONS f_/\
Sy —
I. CATHODE |e
— 2. GRID NO.I
3. HEATER | MAX
4. HEATER 25 T 5L 1+3
5. PLATE MAX r Z2%
6. INTERNAL SHIELD
7. CATHODE
- 5-2
GENERAL CHARACTERISTICS
MECHANICAL
Bulb T 5%
Envelope - >~
——  EIA Basing Designation 7FN
——p 'Base E7=}
Mounting Position any
ELECTRICAL
Cathode coated, unipotential
Heater Characteristics
Heater Arrangement parallel supply
Heater Voltage 6.3 volts
Heater Current 180 mA

Revised 6/60 [ B



without

Direct Interelectrode Capacitances external shield

Input 4.4
Output 3.0
Grid to Heater 0.28 max
Plate to Cathode 0.24
Cathode to Grid 3.1
Cathode to Heater 2.5
Plate to Grid 0.38

Maximum Ratings

Supply Voltage

Plate Voltage

Negative Grid Voltage
Grid Circuit Resistance
D-C Cathode Current
Heater Cathode Voltage

Heater Cathode Resistance 20,

Plate Dissipation

Typical Characteristics

Plate Voltage
Grid No. 1 Voltage .
Plate Current

Transconductance 10,

Amplification Factor
Negative Grid Voltage (S = 500 micromhos)
Negative Grid Voltage (S = 100 micromhos)

Cross Modulation

A-C Input Voltage (K = 1%, S = 10,500 micromhos) !
A-C Input Voltage (K = 1%, S = 500 micromhos) 1
A-C Input Voltage (K = 1%, S = 100 micromhos) !

with
external shield
4.4 puf
4.0 puf
0.28 ppuf max
0.20 ppf
3.1 puf
2.5 puf
0.36 puf
550 volts
250 volts
50 volts
1 megohm
20 mA
100 volts
000 ohms
2.2 watts
200 volts
1.2 volts
10 mA
500 micromhos
80
3.8 volts
5.6 volts

100 mV rms min,
100 mV rms
100 mV rms min,

1 K =cross modulation factor.

B2
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6ERS

CONTROL CHARACTERISTICS

TRANSCONDUCTANCE ( MICROMHOS )

PLATE CURRENT ( MILLIAMPERES)
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AMPEREX TUBE TYPE GESS

-y TENTATIVE DATA

The GESG is a high performance frame grid twin triode with remote cut-
off characteristics. It is designed for use as a low noise cascode tube in pre-

mium television tuners. The remote cut-off feature has been designed so as to
reduce intermodulation under strong signal conditions, while allowing extremely
sensitive performance of the tuner in weak signal areas.

r-0.87 MAX >

H PIN CONNECTIONS f_/\_\
| GROUNDED

|.PLATE, TRIODE 2

GRID
2.GRID, TRIODE2  {oirput
kr2(3) GTI 3. CATHODE, TRIODE 2| SECTION s
4. HEATER el CBE
o 5. HEATER P 2 i
e
o 6.PLATE, TRIODE | | GronioE s

KTi
7.GRID, TRIODE | NEOT
= 8.CATHODE, TRIODE | | secTioN
Pz 9 INTERNAL SHIELD

GENERAL CHARACTERISTICS

MECHANICAL
Cathode coated, unipotential
Base E9-1
Bulb T6Y
Outline 6-7
Base Connection 9DE
Mounting Position any
ELECTRICAL
Heater Characteristics
Heater Arrangement parallel supply —
Heater Voltage 6.3 volts
Heater Current > 365 mA

Revised 2/59 LY



6ES8

Direct Interelectrode Capacitances

without
Grounded Cathode Section

external shield

with
external shield

Plate to Grid 1.9 1.9 puf
— - Grid to (Cathode + Heater *Shield) 3.5 3.5 Muf | —
——» Plate to (Cathode *Heater tShield) 1.7 2.3 _puf
——w» Grid to Heater <0.28 < 0.28 puf
Grounded Grid Section
Plate to Grid 1.9 1.9 ppuf
——»— Cathode to (Grid + Heater *Shield) 6.0 6.0 Muf
——»— Plate to (Grid * Heater *Shield) 3.4 4.0 ppuf
Cathode to Heater 3.0 3.0 ppf
Plate to Cathode 0.18 0.17 puf
Between Sections
—— Plate to Plate <0.045 <0.015 puf
——»— Grid (Grounded Cathode Section) to Plate
(Grounded Grid Section) ' < 0.004 <0.004 puf
Characteristics (each section)
Plate Voltage 90 volts
——= Grid Voltage —-1.4 volts
Plate Current 15 mA
Transconductance 12,500 mieromhos
Amplification Factor 34
——» Plate Resistance 2500 ohms —
Maximum Ratings (each section) 1.4 \/
Plate Voltage, Cutoff Condition 550 volts
Plate Voltage 130 volts
Cathode Current 22 mA
Negative Grid Voltage 50 volts
Plate Dissipation 1.8 watts
Grid Circuit Resistance (grounded grid section) 0.5 megohm
Grid Circuit Resistance (grounded cathode section) 1 megohm
Heater to Cathode Voltage (grounded cathode section) 50 volts
Heater to Cathode Voltage 2 (grounded grid section;
cathode positive with respect to heater) 150 volts
Circuit Resistance between Cathode and Heater 20,000 ohms
(grounded cathode section)
Typical Operation
In a cascode circuit with the grid of the output triode connected to a voltage divider.
Plate Voltage (2 tubes in series) 180 volts
Plate Current 15 mA
Transconductance 12,500 micromhos
Noise Figure in a Tuner (200 Mc/s) 6.5 db
Grid Voltage (Transconductance =125 micromhos) =9 volts
Grid Voltage (Transconductance = 625 micromhos) -5 wvolts
Vin for K =1% (Transconductance =125 micromhos)3 500 mV
~

1 It is necessary to use a voltage divider for the grid of the grounded grid section in order
not to exceed the maximum permissable anode voltage when the cascode amplifier is

controlled.
2pc component 130 V max
3 K = cross modulation factor
4 Design Center
H2
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amperex Tuee Tyee 6FG6/EM84

The 6FG6/EM84is an indirectly heated tuning indicator with a built-in amplify-
ing triode for use in broadcast receivers and tape recorders, The deflection
electrode has its own base connection, The indicating pattern is a bar whose
length varies with signal strength,

-E-MAX-Q-

1
26" "1 VIEWING
7 a—piRecTION

.L__.I
32

z

2 &-MAX

'-2
i
MAX

=
19
132
1
2

PIN CONNECTIONS

bt

I- GRID NO. |

2~ INTERNALLY CONNECTED
3-CATHODE , GRID NO.2

4- HEATER

5- HEATER

6~ TARGET e
7- RAY-CONTROL ELECTRODE

8- INTERNALLY CONNECTED +l
9- PLATE oly

GENERAL CHARACTERISTICS

MECHANICAL

Cathode coated, unipotential

Overa'l Length
Seated Height
Diameter

Bulb

Base

Mounting Position

ELECTRICAL

Heater Characteristics

Heater Arrangement
Heater Voltage (ac or dc)
Heater Current

2-7/8 inch max,

2-1/2 inch max,
7/8 inch max,.

T6Y

E9-1

Any

parallel supply
6.3 volts
270 mA

NOTES

1. Length of dark part of pattem (L) = 0.8 £ 0.2 inch ot Rg = 3 megohm, Ecc = 0 volts
=0.95 0.2 inch ot Rg =0 ohms, Ecc =0 wolts



6FG6/EM34

Characteristics (Ray-Control Electrode Connected to Plate)

Supply Voltage 250 volts
Voltage at target 250 volts
Series resistor of ray- control

electrode and plate of triode 0.47 megohm
Grid resistor 1 3 megohm
Grid supply voltage ST} ~ S 22 volts
Current to ray-control electrode

and plate of triode 0.45 0.06 mA
Current to target L1 1.6 mA
Length of dark part of pattern 0.8 0 inch
Negative grid voltage .3 volts max.

(Ic =+ 0.3 uA)

Ratings (Design Center Value)

Plate dissipation of triode 0.5 watts max.
Supply voltage of ray-control )

electrode 550 volts max.
Voltage of ray-control electrode 300 volts max.
Supply voltage of target 550 volts max.
Voltage of target 300 volts max.
Voltage of target 150 volts min,
Cathode current 3.0 mA max.
Grid Resistor 3,0 megohm max.
Voltage between heater and

cathode 100 volts max,
Bulb temperature 120 °C max.

NOTES

1. Length of dark part of pattern (L) = 0.8 £ 0.2 inch ot Rg = 3 megohm, Ecc = 0 volts
=0.95 £ 0.2 inch at Rg = 0 ohms, Ecc = 0 volts



6FG6/EM34

1.0
1] sl Epp =250V, 0.8
| B | Exa=250V.
- | &
H | BT" Rp4pe=.47 MEGOHMS
W R9 = 3 MEcoHms /
0.6
»
w
5
0.4 E
-
0,2
4
0o
-30 -20 -10 0

GRID SUPPLY VOLTAGE

DEFLECTION CHARACTERISTICS
FOR TYPICAL CIRCUIT

«47 MEGOHMS

Epb

TYPICAL CIRCUIT
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AMPEREX TUBE TYPE 6FY5

TENTATIVE DATA

The Amperex GFYS is a miniature frame grid shielded triode with remote cut-off
It is especially designed for service in VHF tuners for television receivers and
is controlled for low noise figure at 220 Mc/s and operation at low supply vol-
tages,

A high transconductance and input impedance give the 6FYS5 a very high gain
bandwidth factor, and the remote cut-off insures low intermodulation distortion,
The two cathode pins serve the purpose of insuring low lead inductance and a
separately connected shield reduces direct grid to plate capacitance to simplify
neutralization,

..-%u‘x.

PIN CONNECTIONS ) \
L. CATHODE |
2. GRID NOI

3 HEATER i
4 HEATER 25 T sk |+

L34

S. PLATE
6. INTERNAL SHIELD
7. CATHOOE

GENERAL CHARACTERISTICS

MECHANICAL
Bulb T 5%
Outline 5-2
Base E7-1
EIA Basing Designation 7FN
Mounting Position any
ELECTRICAL
Cathode coated, unipotential
Heater parallel supply
Heater Voltage 6.3 volts
Heater Current 200 mA

Direct Interelectrode Capacitances

Without With
External Shield External Shield
Input 4.75 4,75 puf
Output 3.3 4.3 puf
Grid to Heater 0.28 max 0.28 ppuf max
Plate to Cathode 0.25 0.21 puf
Grid to Cathode 3.2 3.2 puf
Cathode to Heater 2.5 2.5 ppf
Plate to Grid 0.50 0.48 ppf

LB}



6FY5

— Maximum Ratings, Design Center Values

Plate Voltage

Plate Voltage (Zero Plate Current)
Plate Dissipation

Cathode Current

Negative Grid Voltage

Grid Circuit Resistance
Cathode-Heater Voltage
Cathode-Heater Circuit Resistance

Typical Operation

Plate Voltage 135 135
Negative Grid Bias 1 . % |
Plate Current 11
Transconductance 13,000 625
Amplification Factor 70

2

200 volts max

550 volts max -~

2,2 watts max
20 mA max
50 volts max
1 megohm max
100 volts max
20,000 ohms max

135 135 volts

5 4,5 volts
0.1 mA
125 - micromhos
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AMPEREX TUBE TYPE 6GB5S

TENTATIVE DATA

The 6GBS is an all-glass beam power pentode designed for use in horizontal
deflection output stages of TV receivers. It features a large plate to screen
grid current ratio, because of the unique **Cavitrap’ anode construction. The
6GBS has an enlarged noval base: the magnoval base.

3
‘/Ig MAX
PIN CONNECTIONS
[.GRID NO.I x
2.GRID NO.1 g =
3.CATHODE, GRID NO.3 o =
4. HEATER <+ s
5HEATER . No
6.GRID NO.2 N
7.GRIDNO.2
8.CATHODE ,GRIDNO.3
S.INTERNAL
CONNECTION
CAP—PLATE
GENERAL CHARACTERISTICS
MECHANICAL
Top Cap EIA C 1-2
Base magnoval, E9-23
Dimensions see outline drawing
Mounting Position any
ELECTRICAL
Heating parallel supply
Heater Voltage (AC or DC) 6.3 volts
Heater Current 1.38 amps
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6GBS

Maximum Ratings, Design Maximum Values

DC Plate Voltage
Peak Positive Pulse Plate Voltage
Screen-Grid Voltage
Average Cathode Current
Plate Dissipation
Screen-Grid Dissipation
Control-Grid Circuit Resistance
(With Drive into Grid Current)
(Horizontal Output Application Only)
Control-Grid Circuit Resistance
(Without Grid Current)
Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC
Total DC and Peak
Heater Positive with Respect to Cathode
DC
Total DC and Peak

Typical Characteristics
(Instantaneous Values 1)

Plate Voltage
Screen-Grid Voltage
Control-Grid Voltage
Plate Current
Screen-Grid Current

275 volts max
7700 volts max
275 volts max
275 ma max
see figure 1
see figure 1

2.2 megohms max

0.5 megohms max

125 volts max
250 volts max

125 volts max
250 volts max

75 volts
200 volts
— 10 volts
440 ma

37 ma

1 Not to be tested under DC conditions.

m2
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Operating Characteristics

6GBY

Stabilized Circuits (Operation Above the Knee)

Supply Voltage 170
Minimum Value of

Screen-Grid Resistor 2 1.2
Screen-Grid Voltage 110 130
Plate Voltage at End

of Scan 3 5055
Control-Grid Voltage

at End of Scan 4 —10
Peak Plate Current 5 150 210

200
1.5
150 130 150
591-1-55F 29
—10
270 210 270

230

2.2
170 160 180

63| 61--65

—10
330 300 360

Non Stabilized Circuits (Drive Below the Knee)

Supply Voltage 170
Minimum Value of Screen-

Grid Resistor 2.2
Control-Grid Voltage

at End of Scan 4 3
Peak Plate Current 5 200

200

2.2

kil
250

230

2.2

#-1
320

volts

kohms

200 volts

70 volts

volts
420 mA

volts

kohms

volts
mA

tube will still operate above the knee.

The quoted values are the minimum values of Rgg which are required to prevent an ex-
cessive screen-grid dissipation during the warm-up period.

These values refer to nominal line voltage. At a line voltage 10% below nominal the

4 The minimum required control-grid voltage for cut-off during the flyback is —120 volts.

To allow for tube spread, deterioration during the life and line voltage 10% below

nominal, the specified values for peak plate current should not be exceeded at the
specified conditions for a nominal fine voltage.

3/61
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6GBS

MAXIMUM PERMISSIBLE SCREEN-GRID DISSIPATION AS
A FUNCTION OF THE PLATE DISSIPATION
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@4 % 1
1%}
2 | ] ! sl
Q T , !
& ! !
Q:) B | } 8. =
E | = i t ] i e S (50 1)
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8 2 TR | |
s i i
5 1T
s N 5
x |
X |
= [T | I | ]
0 e ‘ ;
(0] ) 10 15 20
PLATE DISSIPATION ( WATTS)

FIG. |

The area bounded by the axes and the design-center curve gives the design-center
limiting values, which may not be exceed with average tubes, average components

and at nominal line voltage.

The area bounded by the axes and the design-maximum curve gives the design-
maximum limiting values, which may not be exceed with average tubes under the
most unfavorable conditions.
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66GBS
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6GBS
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6GB3
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AMPEREX TUBE TYPE 6GBHA

TENTATIVE DATA

The 6GB5A is an all-glass beam power pentode designed for use in horizontal
deflection output stages of TV receivers. It features a large plate to screen
grid current ratio, because of the unique ""Cavitrap' anode construction. The
6GB5A has an enlarged noval base: the magnoval base.

1% MAX

P INNECT!

[.GRID NO./

2.GRID NO.I
3.CATHODE, GRID NO.3
4.HEATER

S5HEATER

6.GRID NO.2
7.GRIDNO.2
8.CATHODE,GRIDNO.3
9.INTERNAL
CONNECTION

CAP—-PLATE

/

49
35 max
TE
44 MAX

GENERAL CHARACTERISTICS

MECHANICAL
Top Cap EIA C 1-2
Base magnoval, E9-23
Dimensions see outline drawing
Mounting Position any

ELECTRICAL
Heating parallel supply
Heater Voltage (AC or DC) 6.3 volts
Heater Current 1.38 amps
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6GBA

Maximum Ratings, Design Maximum Values

DC Plate Voltage 275 volts max.
Peak Positive Pulse Plate Voltage 7700 volts max.
Screen-Grid Voltage 275 volts max.
Average Cathode Current 275 ma max.
Plate Dissipation (See Figure 1) 22.5 watts
Screen-Grid Dissipation (See Figure 1) 6 watts

Control-Grid Circuit Resistance
(With Drive into Grid Current)

(Horizontal Output Application Only) 2.2 megohms max.

Control-Grid Circuit Resistance

(Without Grid Current) 0.5 megohms max.

Heater-Cathode Voltage
Heater Negative with Respect to Cathode

DC 125 volts max.

Total DC and Peak 250 volts max.
Heater Positive with Respect to Cathode

DC 125 volts max.

Total DC and Peak 250 volts max.

Typical Characteristics
(Instantaneous Valuesl)

Plate Voltage 75 volts
Screen-Grid Voltage 200 volts
Control-Grid Voltage =10 volts
Plate Current 440 ma
Screen-Grid Current 37 ma

1

Not to be tested under DC conditions.
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Operating Characteristics

6GBOA

Stabilized Circuits (Operation Above the Knee)

Supply Voltage 170
Minimum Value of

Screen-Grid Resistor 2 L2
Screen-Grid Voltage 110 130

Plate Voltage at End
of Scan 3 50 55
Control-Grid Voltage
at End of Scan 4

Peak Plate Current 5

—-10
150 210

200
1.5
150 130 150
59 55 59
-10
270 210 270

Non Stabilized Circuits (Drive Below the Knee)

Supply Voltage 170
Minimum Value of Screen-

Grid Resistor 242
Control-Grid Voltage

at End of Scan 4 +1
‘Peak Plate Current 5 200

200

2.2

+1
250

230 volts
2.2 kohms
170 160 180 200 volts
63 61 65 70 volts
—-10 volts
330 300 360 420 mA
230 volts
2.2 kohms
+1 volts
320 mA

2 The quoted values are the minimum values of R-2 which are required to prevent an ex-

cessive screen-grid dissipation during the warm-up period,

3

These values refer to nominal line voltage. At a line voltage 10% below nominal the
tube will still operate above the knee.

4 The minimum required control-grid voltage for cut-off during the flyback is —120 volts.

5 To allow for tube spread, deterioration during the life and line voltage 10% below
nominal, the specified values for peak plate current should not be exceeded at the
specified conditions for a nominal line voltage.
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MAXIMUM SCREEN-GRID DISSIPATION (WATTS)

6GBOA

Maximum Permissible Screen-Grid Dissipation As
A Function Of The Plate Dissipation

6
7,
\S‘/ —~
Gﬂ/”‘q;. R
™
b ES I
Ce /6‘4/
4 Vres
I
|
2 — AREA OF PERMISSIBLE OPERATION
0
o S 10 15 20

PLATE DISSIPATION ( WATTS)
Figure 1
The area bounded by the axes and the design-center curve gives the design-
center limiting values, which may not be exceeded with average tubes,
average components and at nominal line voltage.
The area bounded by the axes and the design-maximum curve gives the

design-maximum limiting values, which may not be exceeded with average
tubes under the most unfavorable conditions.
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AMPEREX TUBE TYPE 6GJ7

TENTATIVE DATA

The Amperex 6G]7 is an Ampliframe triode-pentode for oscillator mixer service
in television applications. The high gm Ampliframe triode insures stable oscillator
performance even at low line voltages. The Ampliframe pentode section has an ex-
tremely high conversion transconductance of 4700 Zemhos.

The varying pitch control grid makes possible the application of automatic
gain control of the mixer, when the tube is used as an IF Amplifier in integrated
UHF - VHF tuners.

le— % MAX —]

PIN CONNECTIONS

. CATHODES,PENTODE GRID NO.3,
INTERNAL SHIELD

PENTODE GRID NO.I
CATHODES,PENTODE GRID NO.3, 23
INTERNAL SHIELD 2 MAX 153
HEATER Tk MAX
HEATER 2

PENTODE PLATE
PENTODE GRID NO.2
TRIODE PLATE
TRIODE GRID

LONAIR OIn

6-2
GENERAL CHARACTERISTICS
MECHANICAL
Bulb T6%
Base Noval E9-1
Outline 6-2
Dimensions see outline drawing
ELECTRICAL
Heating Indirect by AC or DC
parallel supply
Heater Voltage 6.3 volts
Heater Current 410 ma
Direct Interelectrode Capacitances
Triode Section
Plate to Grid Cpg 1.8 pf
Grid to Cathode and Heater Ckh 3.3 pf
Plate to all except G1 Cout 1.7 pf
Pentode Section (with external shield)
Input Cin 6.2 pf
Output Cout 3.5 pf
Plate to Grid No. 1 Cpga .009 pf
Grid No. 1 to Grid No. 2 Cg1-82 1.5 pf
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66J7

Direct Interelectrode Capacitances (Cont’d.)

Between Triode and Pentode Sections

Triode Plate to Pentode Plate
Pentode Plate to Triode Grid
Triode Plate to Pentode Grid No. 1
Triode Grid to Pentode Grid No. 1

Maximum Ratings, Design Maximum Values

Triode Section

Plate Voltage (Zero Plate Current)
D.C. Plate Voltage

Plate Dissipation

Cathode Current

Grid Circuit Resistance
Cathode-Heater Voltage *

Maximum Ratings, Design Maximum Values

Pentode Section

Plate Voltage (Zero Plate Current)
D.C. Plate Voltage

Plate Dissipation

Screen Grid Voltage (Cold Condition)
D.C. Grid No. 1 Voltage
D.C. Grid No. 2 Voltage

Grid No. 2 Power Dissipation
Cathode Current

Grid No. 1 Circuit Resistance (Automatic Bias)
Grid No. 1 Circuit Resistance (Fixed Bias)
Cathode-Heater Voltage !

2

Typical Characteristics

Triode Section

D.C. Plate Voltage

Plate Current

Mutual Conductance
Amplification Factor

Grid Voltage

Grid Bias for Iy =+ 0.3 pa

Ep
Iy
Gm
M

Eca
Ec1

AN N A

A

.025 pf
.01 pf
.01 pf
.01 pf

600 volts
140 volts
1.8 watts
22 ma
500 k ohms
110 volts

600 volts
275 volts
2.4 watts
600 volts
—50 volts
275 volts
0.55 watts
20 ma
2.2 megohms
1 megohm
110 volts

100 volts
15 ma
9000 pmhos

20
— 3 volts

—1.3 volts max

1 The hum should be minimized in intercarrier receiver applications by limiting the heater-

cathode voltage to 100 volts rms, and in AM receivers to 50 volts rms.

2 When negative control grid bias is between —1.5 and 2.0 volts, screen dissipation is limited

to 0.50 watts. When this bias is greater than —2 volts, maximum screen dissipation is

0.36 watts.
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Typical Characteristics B GJ 7

Pentode Section

D.C. Plate Voltage Ep 170 volts
D.C. Grid No. 2 Voltage Eco 120 volts
Plate Current Iy 10 ma
D.C. Grid No. 2 Current Ico 3.0 ma
Transconductance Gm 11,000 pmhos
Internal Plate Resistance » > 350,000 ohms
D.C. Grid No. 1 Voltage E. 1 — 1.2 volts
Amplification Factor, Grid No. 2 to

Grid No. 1 Hgo=g1 ~ 55

Grid Bias for I, =+ 0.3 pa —1.3 volts max

1
Equivalent Noise Resistance R§ 1500
Typical Operation
Triode as Oscillator
D.C. Plate Supply Voltage Epp 200 200 volts
Plate Load Resistance RL 8200 12,000 ohms
External Grid to Cathode Resistance Rg-k 10,000 10,000 ohms
Plate Current Iy 16 12 ma
Oscillator Voltage (effective) Vosc 4.5 3.3 volts (eff.)
Transconductance (effective)? Gm 3700 3700 pumhos
Pentode Section as Mixer
Plate Supply Voltage Epb 200 200 volts
Plate Load Resistance RP 2700 4700 ohms
D.C. Grid No. 2 Supply Voltage Ecop 200 200 volts
Grid No. 2 Resistance Rgo 27,000 27,000 ohms
D.C. Grid No. 1 Supply Voltage Ecc1 —1.2 0 volts
Grid No. 1 Resistance Rg1 0.1 1 megohm
Oscillator Voltage (effective) Nosc 1.6 1.6 volts
Plate Current I 10 9 ma
D.C. Grid No. 2 Current Too 3 2.8 pa
D.C. Grid No. 1 Current Icq ~ 10 A 2.3 pa
Conversion Transconductance Gm 5000 4700 pmhos
Input Resistance at 200 mc 600 600 ohms
Pentode Section as an IF Amplifier
Plate Supply Voltage Epb 200 200 volts
Plate Load Resistance Rp 2700 4700 ohms
Grid No. 2 Resistance Rgo 27,000 27,000 ohms
Grid No. 1 Resistance Rg1 0.1 1 megohm
D.C. Grid No. 1 Supply Voltage Ecc1 =2 0 volts
Plate Current Ip 10 12,5 ma
D.C. Grid No. 2 Current | 3 3.7 ma
Transconductance Gmnm 11,000 14,000 pmhos
D.C. Grid No. 1 Voltage for Gp,/100 Eca —12 —15 volts
Input Resistance at (50 mc) 10,000 10,000 ohms
D.C. Grid No. 2 Supply Voltage Epco 200 200 volts

3 without higher harmonics.
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AMPEREX TUBE TYPE 6GK5

The Amperex 6GKS5 is an Ampliframe, gain controlled triode, It is design-
ed for use as an RF amplifier in VHF television tuners,

=2 max—|
1
1

PIN CONNECTIONS

I. CATHODE

2. GRID NO.I

3. HEATER

4. HEATER

5. PLATE

6. INTERNAL SHIELD
7. CATHODE

GENERAL CHARACTERISTICS

MECHANICAL
Bulb T5Y%
Base E7-1
Outline 5-9
Basing 7FN
Mounting Position any
ELECTRICAL
Cathode coated, unipotential
Heating parallel supply
Heater Voltage 6.3 volts
Heater Current 200 ma

Heater Ratings (Design Maximum Values)
Heater Voltage = 5.3 volts min.
7.3 volts max.
Maximum Heater to Cathode Voltage;

Total DC and Peak 110 volts
Maximum Circuit Resistance Between

Heater and Cathode 20 k ohms

Direct Interelectrode Capacitances (Shielded)

Grid to Plate 0.48 pf
Input 4,7 pf
Output 3,3 pf
Plate to Cathode 0.180 pf
Grid to Cathode 3.2 pf
Heater to Cathode 2.5 pf
Heater to Grid 0.28 pf max

1 Equipment should be designed so that at normal supply voltage the tube will operate at a
heater voltage which deviates less than plus or minus 7% from the specified nominal value.
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BGKS

Mamimum Ratings, Design Maximum Values

Plate Voltage

Plate Voltage (Zero Plate Current)
Plate Dissipation

DC Cathode Current

Negative Grid Voltage

Grid Circuit Resistance

Typical Characteristics

Plate Voltage
Negative Grid Voltage
Transconductance
Amplification Factor
Plate Resistance

Negative Grid Voltage for Transconductance

= 1,300 micromhos

Negative Grid Voltage for Transconductance

= 130 micromhos
Typical Operation

Plate Supply Voltage

Plate Series Resistance

Grid Current

Negative Grid Voltage (Approx,)
Transconductance

Plate Current (Approxs)

135
10

17,500
19.5

220 volts max
600 volts max
2.6 watts max
22 ma max
55 volts max
1 megohm max

135 volts
1 volt
13,000 micromhos
70
5,200 ohms

2.55 volts

5.0 volts

135 135 volts
1 1 k-ohm
= - pa
2.4 4,7 volts
1,750 175 micromhos
155 0.12 ma
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amperex Tuse Tvre GGM8/ECCS6

N TENTATIVE DATA

The Amperex 6GGM8/ECCS86 is a frame grid, twin triode designed for low supply
voltage applications. It is especially suitable for instrumentation and indus-
trial applications as a direct-coupled wide band amplifier and for automobile
radio sets as an RF amplifier and self-oscillating mixer. The tube can be direct-
ly operated from a storage battery.

I il
PIN CONNECTIONS peuny

| —PLATE, TRIODE NO.2
2 —GRID , TRIODE NO.2
3 — CATHODE , TRIODE NO.2 T

4 — HEATER

5 — HEATER 2 9:3

6 — PLATE, TRIODE NO.| 16 TG'IZ ll_'3_2
MAX 15

7 —GRID , TRIODE NO.|
8 — CATHODE, TRIODE NO. | 16
9 — INTERNAL SHIELD

6—2
GENERAL CHARACTERISTICS
A
MECHANICAL
Maximum Dimensions see outline drawing
Bulb T6%
Outline 6-2
Base E9-1
Basing 9DE
Mounting position any
ELECTRICAL
Cathode coated, unipotential
Heater voltage 6.3 volts
Heater current 330 mA
Direct Interelectrode Capacitances (Each Section)
Qutput 1.8 ppuf
; Input 3 puf
Plate to grid 1.3 ppf
P Between the 2 sections
Plate to plate max. 0.05 puf
Grid to grid max., 0.005 puf
Plate section 1 to grid section 2 max, 0.005 pnf
Plate section 2 to grid section 1 max, 0.005 puf

ml



6GM8/ECC36

Typical Characteristics (each section)

Plate Voltage

Grid voltage

Plate current
Transconductance
Amplification Factor

Maximum Ratings (Design Center Values)

Plate Voltage

Plate dissipation

Cathode current

Grid circuit resistance

Voltage between cathode and heater

Circuit resistance between cathode and
heater

max,
max.
max,
maxs
max.

max,

Operating Characteristics as RF Amplifier (each section)

Plate Voltage

Grid supply voltage
Grid circuit resistance
Plate current

Transconductance 2600
Internal resistance 5000
Equivalent noise resistance 1000

12.6
0

0.1
2.5
4600
3400

6.3 volts
— 0.4 volt
0.9 mA
2600 micromhos

14

30 volts
0.6 watt
20 mA
1 megohm
30 volts

20,000 ohms

25 volts
0 volts
0.1 megohm
7.5 mA
7800 micromhos
2100 ohms
-- ohms

Operating Characteristics As Self-Oscillating Mixer (each section)

Plate supply voltage
Plate circuit resistance

Oscillator voltage
Plate Current

Conversion transconductance 800
Internal resistance 11000

|2

500
Grid circuit resistance 0.22

12.6
500
0.22
1.0
1.0
1300
8000

25 volts
500 ohms
0.22 megohm
1.5 volts (rms)
2.6 mA
2000 micromhos
5300 micromhos



6GMS/ECC86

PLATE CHARACTERISTICS
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6GMS/ECC86

TRANSCONDUCTANCE CHARACTERISTICS
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amperex Tuse Tvpe 6GVS/ECLSS

TENTATIVE DATA

The 6GV8/ECLSS is a triode-pentode especially intended for use in vertical out-
put stages, particularly 110° picture tubes, Special attention has been paid to

properties important for this application, such as microphony, linearity and S-
effect,

The 6GV8/ECLSS features shadowed grid to keep screen grid current small,

I-C—BZMAX-P

13
ES- ZE
MAX 3IL6
PIN_CONNECTIONS . MAX
I, PLATE, TRIODE SECTION o7
2. GRID NO.1, TRIODE SECTION
3. CATHODE, TRIODE SECTION
4. HEATER
5. HEATER
6. PLATE, PENTODE SECTION kU‘U’U‘U‘U-‘Q_
7. GRID NO.2 Y
8. GRID NO.3, CATHODE, PENTODE SECTION
INTERNAL SHIELD 6—4
9. GRID NO.l, PENTODE SECTION
(-}EN ERAL CHARACTERISTICS
MECHANICAL
Dimensions see outline drawing
Base E9 - 1, Noval
Bulb T 6%
Outline 6-4
Basing 9LY
ELECTRICAL
Heating parallel supply
Heater Voltage 6.3 volts
Heater Current 900 mA
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6GV8/ECLSS

Maximum Ratings, Absolute Values

Pentode Section

Plate Voltage, Cut-Off Condition 550 volts max
Plate Voltage 250 volts max
Peak Plate Voltage % 2000 volts max
Plate Dissipation 7 watts max
Screen Grid Voltage, Cut-Off Condition 550 volts max
Screen Grid Voltage 250 volts max
Screen Grid Dissipation 2 watts max
Cathode Current 75 mA max
Series Grid Resistor (Fixed Bias) 1 megohm max
Series Grid Resistor (Automatic Bias) 2.2 megohms max
Heater-Cathode Voltage A 220 volts max
Heater-Cathode Resistance 20,000 ohms max

Triode Section

Plate Supply Voltage
Plate Voltage

Plate Dissipation
Cathode Current

550 volts max
250 volts max
0.5 watts

15 mA max

Peak Cathode Current ? 200 mA max
Series Grid Resistor (Fixed Bias) 1 megohm max
Series Grid Resistor (Automatic Bias) 3,3 megohms max
Heater-Cathode Voltage 220 volts max
Heater-Cathode Resistance 20,000 ohms max

1 Maximum pulse duration 5% of a cycle with a maximum of 1 msec.

2 Maximum pulse duration 200 usec. If a larger flyback is required Peak Cathode Current =
100 mA with a max pulse duration of 400 uUsec.
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6GV8/ECL85

Typical Characteristics
Pentode Section

Plate Voltage

Screen Grid Voltage

Plate Current

Screen Grid Current

Negative Control Grid Voltage

Transconductance

Amplification Factor - Grid No. 1
to Grid No. 2

Internal Plate Resistance

Pentode Section
(Knee Current of Average New Tube)

Plate Voltage 50
Screen Grid Voltage 170
Plate Current 200
Screen Grid Current 40
Negative Control Grid Voltage 1
Triode Section
Plate Voltage
Plate Current
Negative Grid Voltage
Transconductance
Amplification Factor
Internal Plate Resistance
Typical Operation
Pentode Section
4 4

Plate Voltage At End Of The Scan 55 55
Screen Grid Voltage 170 200
Negative Control Grid Voltage

At End Of The Scan® 9.5
Peak Plate Current 135 135
Nominal Screen Grid Dissipation 151 1.4

170 volts
170 volts
41 mA
2.7 mA
15 volts
7500 micromhos

7
25,000 ohms

65 volts
210 volts
240 mA

50 mA

1 volt

100 volts
5 mA
0.8 volts
6500 micromhos
50
7600 ohms

5
75 volts min

210 volts

11 volts
125 mA
1.35 watts

If the vertical sweep circuit is designed so that full deflection is obtained at the

nominal line voltage, and E, min, E.5 and ip, have their specified values, full deflec-
tion can still be obtained, with_an end of life tube at the lower limit of the spread in
characteristics, provided E.; at the end of the scan is -1 V. This even holds for a

line voltage that is 10% below its nominal value.
4 Non-stabilized circuits.
5 Stabilized circuits

For an average new tube.

8/60
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AMPEREX TUBE TYPE 6GWS

The Amperex 6GWS8 is a triode-pentode with separate cathodes. The pentode
section is designed for audio output in audio amplifiers or television receivers.
The triode section is suitable for amplification in these applications using a
supply voltage of around 250 volts for both sections.

g MAX —
PIN CONNECTIONS
I. GRID NO.I, TRIODE SECTION
13 2. CATHODE, TRIODE SECTION
2 3. GRID NO.2
max 3L 4. HEATER
16 5. HEATER
'rsé- MAX & PLATE,PENTODE SECTION
7. CATHODE, PENTODE SECTION
GRID NO.3, INTERNAL SHIELD
8. GRID NO.l, PENTODE SECTION
9. PLATE, TRIODE SECTION
E9-I
el ¥
6-4
GENERAL CHARACTERISTICS
MECHANICAL
Dimensions see outline drawing
Bulb T6-1/2
Base E9-1, Noval
Outline 6-4
ELECTRICAL
Heating indirect, AC or DC
parallel supply
Heater Voltage 6.3 volts
Heater Current 660 ma
Direct Interelectrode Capacitances
Pentode Section
Control Grid to All Other Elements
except Plate 10 pf
Plate to Control Grid 0.4 pf max.
Control Grid to Heater 0.24 pf max.
Triode Section
Grid to All Other Elements except Plate 2.3 pf
Plate to All Other Elements except
Control Grid 2.5 pf
Plate to Grid 1.4 pf
Grid to Heater 0.006 pf max.

Rev.4/63 1



6GW8

Direct Interelectrode Capacitances (Cont.)

Between Triode and Pentode Section

Plate of Triode to Control Grid of Pentode 0.2 pf max.
Grid of Triode to Plate of Pentode 0.006 pf max.
Grid of Triode to Control Grid of Pentode 0.02 pf max.
Plate of Triode to Plate of Pentode 0.15 pf max.

MAXIMUM RATINGS (DESIGN CENTER VALUES)

Pentode Section

Plate Voltage (Zero Plate Current) 550 volts
Plate Voltage 300 volts
Screen Grid Voltage (Zero Grid Current) 550 volts
Screen Grid Voltage 300 volts
Plate Dissipation 9 watts
Screen Grid Dissipation 1.8 watts
Peak Screen Grid Dissipation 3.25 watts
Cathode Current 55 ma
Grid Resistor® 0.5 megohm
Negative Control Grid Voltage

(Control Grid Current = 0.3 pa) 1.3 volts
Cathode-Heater Voltage 100 volts

Triode Section

Plate Voltage (Zero Plate Current) 550 volts
Plate Voltage 300 volts
Plate Dissipation 0.5 watt
Cathode Current 4 ma
Grid Resistor® 1 megohm
Negative Grid Voltage (Grid Current = 0.3 pa) 1.3 volts
Cathode-Heater Voltage 100 volts

TYPICAL CHARACTERISTICS

Pentode Section (See Figures 3, 4 and 5)

Plate Voltage 250 volts
Screen Grid Voltage 250 volts
Negative Control Grid Voltage 7 volts
Plate Current 36 ma
Screen Grid Current 6 ma
Transconductance 10,000 pmhos
Plate Resistance 48,000 ohms
Amplification Factor - Grid No. 1 to Grid No. 2 21

* This value applies to operation with fixed bias. It may be multiplied by the DC
inverse feedback factor, caused by a cathode, screen grid or plate resistor, to
amaximum of 10 megohms.

2 Rev. 4/63



TYPICAL CHARACTERISTICS (Cont.)

Triode Section (See Figures 1 and 2)

6GW8

Plate Voltage 250 volts
Negative Grid Voltage 1.9 volts
Plate Current 1.2 ma
Transconductance 1600 pmhos
Amplification Factor 100
TYPICAL OPERATION
Pentode Section - Class A-AF Output Stage®
Plate Voltage 250 250 volts
Screen Grid Voltage 250 250 volts
Cathode Resistor 170 270 ohms
AC Plate Load Resistor 7000 10, 000 ohms
Signal Voltage 0 0.3 3.2 0 0.28 2.7 volts rms
Plate Current 36 -- 37 26 -- 27T ma
Screen Grid Current 6 -- 10,2 4.4 -- 8.0 ma
Power Output 0 0.05 4.0 0 0.05 2.8 watts
Total Distortion -- 0,95 10 - 1.1 10%
(See Figure 6) (See Figure 7)
Pentode Section - Class AB-AF Output Stage

Plate Voltage 250 300 volts
Screen Grid Voltage 250 300 volts
Cathode Resistor 90 130 ohms
AC Plate Load Resistor 8.2k 9.1k ohms
Signal Voltage 0024 51 0 0.26 8.4 voltsrms
Plate Current 2x32.5 -- 2x37.5 2x31 -- 2x36.5 ma
Screen Grid Current 2x5.6 -- 2x8.9 2x5.5 -- 2x11.0 ma
Power Output 0 0.05 10 0 0.05 13.6 watts
Total Distortion _--  <0.4 5.0 --  <0.4 4.0.%

(See Figure 8) (See Figure 9)

? During measurement the cathode voltage is kept constant.
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6GW8

TYPICAL OPERATION (Cont.) v

Triode Section - AF Amplifier

Plate Supply Voltage 200 250 250 300 volts
Plate Current 0.42 0.6 0.6 0.8 ma
Output Voltage 3.2 3.2 5 9 volts rms
Voltage Gain 66 70 5 80

Total Distortion 0.6 0.4 0.4 0.4 %

Plate Load Resistance 220 220 220 220 k ohms
Signal Source Resistance 47 47 47 47 k ohms
Grid Resistor of Following Tube 0.68 0.68 10 10 megohms
Grid Resistor 10 10 10 10 megohms

SPECIAL RATINGS

Hum and Microphonics

The triode section can be used without special precautions against microphonic

effect and hum in circuits in which an input voltage of 24 millivolts rms gives —
an output of 50 milliwatts. Under this condition, with Zs (at f = 60 cps) <500 k

ohms Cy 2100 pf and pin 4 grounded, the hum level will be at least 60 db down. \/

4 Rev. 9/64
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AMPEREX TUBE TYPE 6HAD

o

The Amperex 6HA5 is an Ampliframe, shielded triode for use as an RF ampli-
fier in VHF television tuners. This tube is designed to have high input impedance
at high frequencies, which, in conjunction with its extremely low interelectrode
capacitances, ensures high stage gain; yet its very low input grid resistance
assures a low noise figure.

-‘—l
a MA Yo
PIN CONNECTIONS
I GRIDNOQI I S5 | -'3—'2
2. CATHODE 8 1
3 HEATER MAX T353 MAX
4 HEATER
5. PLATE
6 INTERNAL SHIELD
7. CATHODOE
000
5— |
GENERAL CHARACTERISTICS
MECHANICAL
Bulb T 5-1/2
Outline 5-1
Base miniature 7 pin
Dimensions see outline drawing
ELECTRICAL
Heater indirect by AC-DC
parallel supply
Heater Voltage 6.3 volts
Heater Current 180 ma
Direct Interelectrode Capacitances
(with external shield)
Output 3.0 pf
Input 4.5 pf
/ \ Plate to Grid 0.35 pf
Plate to Cathode 0.080 pf
Grid to Cathode 3.3 pf
Grid to Heater 0.070 pf (max)
Cathode to Heater 2.3 pf

Rev. 9/64 1



6HAD

MAXIMUM RATINGS, DESIGN CENTER VALUES

DC Plate Voltage

Plate Voltage (Zero Plate Current)

Plate Dissipation
Cathode Current
Grid Voltage )
Grid Circuit Resistance”
Cathode-Heater Voltage

TYPICAL CHARACTERISTICS

DC Plate Voltage
Internal Shield Voltage
DC Grid Voltage

Plate Current
Transconductance
Amplification Factor

Grid Bias for I, = +0.3 pa max.

OPERATING CHARACTERISTICS

DC Plate Supply Voltage
Internal Shield Voltage
Plate Load Resistance
Cathode Bias Resistor
DC Grid Current
Plate Current
Transconductance
Amplification Factor
Grid Cut-Off Voltage:
For 0.1 G
For 0.01 Gy

Symbol
Ep
Epb
Pp
Iy
EC
Rg
Ehk
135 135
0 0
-1 2.8
11.5 --
14,500 1450
76 -
e -1.3
135 200
0 0
1500 5600
0 0
20 20
16.5 16.5
20,000 20, 000
84 84
-2.3 3.2
-5.3 7.7

Value

200 volts
550 volts
2.2 watts
20 ma
-50 volts
1 megohm
100 volts

135 volts
0 volt
-5.9 volts
-- ma
145 pmhos

-- volts

200 volts
0 volt

5600 ohms

87 ohms
S= M
11.5 ma

14, 500 pmhos
76

-3.8 volts
-8.3 volts

* When applied in AGC circuits, Grid Circuit Resistance = 3 megohms (max).
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AMPEREX TUBE TYPE GHGS

TENTATIVE DATA

The GHGS is a triode-pentode designed for use in the mixer stage of VHF tuners
in television receivers. The pentode section incorporates a frame-grid and con-

sequently has a high mutual conductance,

SRR 4 2o
I max
PIN CONNECTIONS
|. CATHODE,PENTODE {CATHODE,
TRIODE ;GRIDNO.3, PENTODE;
INTERNAL SHIELD
2. GRIDNO.1,PENTODE
3. CATHODE,PENTODE ;CATHODE, 3 UL
TRIODE:GRID NO.3, PENTODE; is T6 123
INTERNAL SHIELD. s z i
4. HEATER b
5. HEATER W
6. GRID, TRIODE
7. PLATE, TRIODE
8. PLATE,PENTODE
9. GRIDNO. 2,PENTODE m
B 6—2
GENERAL CHARACTERISTICS
MECHANICAL
Bulb T-6Y%
Base Noval, E9-1
Outline 6-2
ELECTRICAL
Heating indirect, AC or DC

Heater Voltage
Heater Current

parallel supply
6.3 volts
340 ma

Direct Interelectrode Capacitances (without external shield)

Plate (Pentode) to Plate (Triode)

Plate (Pentode) to Grid (Triode)
Control Grid (Pentode) to Plate (Triode)
Control Grid (Pentode) to Grid (Triode)

Pentode Section

Plate to Control Grid

Input

Qutput

Control Grid to Screen Grid

Triode

Grid to Cathode and Heater
Plate to Cathode and Heater
Plate to Grid

3/61

< 0.25 pf
<'0.03 pf
< 0.02 pf
< 0.02 pf

<0.025 pf
6.0 pf
3.6 pf
1.8 pf

2.1 pf
1.0 pf
2.1 pf

m1



6HG8

Maximum Ratings, Design-Center Values

Pentode Section

Plate Voltage 250 volts max
Plate Dissipation 2.0 watts max
Screen-Grid Voltage 150 volts max
Screen-Grid Dissipation 500 mw max
Cathode Current 18 ma max
Control-Grid Circuit Resistance (Cathode Bias) 500 k ohms max
Control-Grid €ircuit Resistance (Fixed Bias) 250 kohms max

Triode Section

Plate Voltage 125 volts max
Plate Dissipation 1,5 watts max
Cathode Current 15 ma max
Grid Circuit Resistance 500 k ohms max
Heater-to-Cathode Voltage 1 100 volts max

Typical Characteristics

Pentode Section

Plate Voltage 170 volts
Screen-Grid Voltage 150 volts
Control-Grid Voltage — 1.5 volts
Plate Current 10 ma
Screen-Grid Current 3.3 ma
Transconductance 12,000 micromhos
Internal Plate Resistance 350 k ohms
Amplification Factor (Grid No. 1 to Grid No. 2) 60
Equivalent Noise Resistance 1.0 kohms

Triode Section

Plate Voltage 100 volts

Grid Voltage —3.0 volts
Plate Current 14 ma
Transconductance 6000 micromhos
Amplification Factor /<7 2

Operating Characteristics in Mixer Stage

Pentode Section

Plate Voltage 190 volts
Screen-Grid Supply Voltage 190 volts
Screen-Grid Resistor 18 kohms
Control-Grid Resistor 100 k ohms
Plate Current 8.5 ma
Screen-Grid Current 2.7 ma
Oscillator Voltage 2.3 volts rms
Conversion Transconductance 4500 micromhos

1 To fulfil hum requirements on AM sound, it is necessary for heater-to-cathode voltage
to be less than 50 volts rms.
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AMPEREX TUBE TYPE BHTD

The 6HT5 is a shunt stabilizer triode intended for use in color television
receivers.

p=—1.563 MAX-=
344 MIN '_3.%5
PIN CONNECTIONS i =
| —HEATER F
2 —INTERNAL CONNECTION
3 —INTERNAL CONNECTION
4 —INTERNAL CONNECTION
5 —CATHODE
1, % ZINTERNAL CONNECTION e
8 —INTERNAL CONNECTION 4.57
SR SIS, -
|l =INTERNAL CONNECTION
12— HEATER
P—PLATE (TOP CAP)
GENERAL CHARACTERISTICS
Mechanical
Bulb T-12, Glass
Base E12-74, Button 12-Pin
Basing 12HC
Cap C1=-34, Small
Mounting Position any
Electrical
Heater Characteristics
Heater Supply A.C. or D.C. parallel supply
Heater Voltage 6.3 + 0.6 volts
Heater Current 350 ma
Direct Interelectrode Capacitances (unshielded)
Plate to Grid 0.02 pf
Plate to Cathode and Heater 0.03 pf
Grid to Cathode and Heater 1.5 pf
Typical Characteristics
Plate Voltage 25,000 volts
Shield Voltage 0 volt
Grid Voltage change for a Plate
Current change from 10 volts max.
0.1 to 1.5 ma
Grid Voltage at Ia = 1.5 ma =7 to-30 volts
atIa = 0,1 ma -40 volts max,

4/67



6HTS

Maximum Ratings (Design Maximum Rating System)

Plate Voltage During Operation (abs. max. value)1 27,500 volts
Plate Current 1.5 ma \ y
Plate Dissipation 35 watts oyl
Plate Dissipation (abs. max. value)? 40 watts
Negative Grid Voltage3 150 volts
Grid Circuit Resistor 5 Megohms
Cathode to Heater Voltage
Cathode Positive with Respect to Heater 400 volts D.C. +
250 volts A.C.
Cathode Negative with Respect to Heater 250 volts
Shield to Cathode Voltage
Shield Positive with respect to Cathode 0 volt
Shield Negative with respect to Cathode4 400 volts

Precaution: X-ray shielding may be required to give protection against
excessive radiation.

ll.f due to a circuit failure the plate current becomes 0 ma the plate voltage
should never exceed 45, 000 volts (abs. max. value)

2Permissa.ble only during short periods; in total up to a maximum of 10% of
the operation time of the tube.

3During equipment warm up and for brief interval during receiver adjustment
this voltage may rise to 440 volts max.

4’I‘he shield connected to pin 9 is provided to shield grid and cathode from the high
plate voltage.

It is recommended to connect the shield directly to ground, with a minimum
lead inductance.

The modulating influence of possible hum ripple on the shield to cathode voltage W
should be taken into account; the sensitivity for these variations in Vs/k is 2.5
microamps/volt max.
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AMPEREX TUBE TYPE 6JW8

The Amperex 6JW8 is a triode-pentode intended for use as a horizontal oscil-
lator and frequency control tube in television receivers. The triode section may
be used as a reactance tube and the pentode section as an oscillator and pulse
shaper.

The 6JW8 includes special structural and control features to minimize hum and
microphonism. The insulation resistance of both the triode and the pentode
section is assured by 3000 hour life tests.

= I max
PIN CONNECTIONS

|- PLATE , TRIODE
2- GRID NO. |, PENTODE T

3- GRID NO.2,PENTODE

4- HEATER

5- HEATER 2115 T6 {. 'rsgfssz

6~ PLATE , PENTODE MAX s

7- CATHODE, PENTODE ; GRID NO.3, 16
PENTODE ; INTERNAL SHIELD MAX

8- CATHODE, TRIODE

9- GRID, TRIODE |

6—2
GENERAL CHARACTERISTICS
MECHANICAL
Bulb T6-1/2
Base Noval, 9 pin
ELECTRICAL
Heating indirect, AC or DC
series supply
Heater Voltage 6.3 volts
Heater Current 430 ma
Direct Interelectrode Capacitances
Pentode Section
Grid No. 1 5.4 pf
Plate to Grid No. 1 0.060 pf
Grid No. 1 to Filament <0.1 pf
Triode Section
Grid 2.4 pf
Plate to Grid 1.5 pf
Grid to Filament <0.1 pf
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6JW8

MAXIMUM RATINGS (DESIGN CENTER VALUES)

Pentode Section

Plate Voltage, Zero Plate Current 550 volts
Plate Voltage 250 volts
Plate Dissipation 1.2 watts
Grid No. 2 Voltage, Zero Plate Current 550 volts
Grid No. 2 Voltage 250 volts
Grid No. 2 Dissipation 0.8 watt
Grid No. 1 Circuit Resistance (Fixed Bias) 0.56 megohm
Grid No. 1 Circuit Resistance (Self Bias) 1.0 megohm
Cathode Current 15 ma
Peak Cathode Current’ 50 ma
Heater -Cathode Voltage 100 volts
Input Impedance at 60 cycles 300 k ohms

Triode Section

Plate Voltage, Zero Plate Current 550 volts
Plate Voltage 250 volts
Plate Dissipation 1.4 watts
Grid No. 1 Circuit Resistance 3 megohms
Cathode Current 10 ma
Heater-Cathode Voltage 100 volts
Input Impedance at 60 cycles 50 k ohms

TYPICAL CHARACTERISTICS

Pentode Section

Plate Voltage 100 volts
Grid No. 2 Voltage 100 volts
Grid No. 1 Voltage -1 volt
Plate Current 6 ma
Grid No. 2 Current 1.7 ma
Transconductance 5500 pmhos
Input Resistance 0.4 megohm
Amplification Factor (Grid No. 1 to Grid No. 2) 47

Plate Current (Eg1 = 0V) 12.5 ma
Grid No. 2 Current (Eg1 = 0V) 3.5 ma
Grid No. 1 Voltage (Ep = Eg2 = 200V, I = 10 pa) <-16 volts
Grid No. 1 Voltage (Io1 = +0.3 pa) -1.3 volts

* Duty cycle 30% maximum; pulse time 30 psec. maximum.
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TYPICAL CHARACTERISTICS (Cont.)

Triode Section

9/64

Plate Voltage

Grid Voltage

Plate Current
Transconductance

Input Resistance
Amplification Factor
Plate Current (Ic = 10 pa)
Grid Voltage (I, = +0.3 pa)

6IW8

volts
volts
ma
pmhos
k ohms

ma
volts
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AMPEREX TUBE TYPE 6JX8

The Amperex 6JX8 isa triode-heptode for useas sync separator, noise inverter
and sync amplifier.

—-—%MAX——

PIN CONNECTIONS
| — GRID NO.3,HEPTODE SECTION J\\
2- GRID NO.| ,HEPTODE SECTION
3- CATHODE , GRID NO.5,HEPTODE
SECTION, INTERNAL SHIELD
4- HEATER 23
5- HEATER e 23
6-PLATE ,HEPTODE SECTION MAX
7-GRID NO.2,HEPTODE SECTION
GRID NO.4,HEPTODE SECTION
8- PLATE ,TRIODE SECTION
9-GRID,TRIODE SECTION
I 11
GENERAL CHARACTERISTICS
MECHANICAL

Bulb T5-1/2

Outline 5-3

Base Noval

ELECTRICAL
Heater Characteristics indirect, AC or DC,
series or parallel supply
Heater Voltage 6.3 volts
Heater Current 300 ma

Direct Interelectrode Capacitances
Triode Section

Grid Capacitance 3.0 pf

Plate to Grid Capacitance 1.1 pf
Pentode Section

Plate to Grid No. 1 <0.009 pf
Between Triode and Heptode Sections

Heptode Triode

Grid No. 1 to Grid <0.10 pf

Grid No. 1 to Plate <0.08 pf

Grid No. 3 to Plate <0.13 pf

Plate to Grid <0.09 pf

Plate to Plate <0.25 pf
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6JX8

MAXIMUM RATINGS (DESIGN CENTER SYSTEM)

Heptode Section

Plate Voltage (Zero Plate Current) 550 volts
Plate Voltage 250 volts
Plate Dissipation 1.7 watts
Grid No. 2 Voltage (Zero Current) 550 volts
Grid No. 4 Voltage (Zero Current) 550 volts
Grid No. 2 Maximum Voltage 250 volts
Grid No. 4 Maximum Voltage 250 volts
Grid No. 2 Minimum Voltage 10 volts
Grid No. 4 Minimum Voltage 10 volts
Grid No. 3 to Plate Voltage -150 volts
Grid No. 3 Circuit Resistance 3 megohms
Grid No. 1 to Plate Voltage -150 volts
Grid No. 1 Circuit Resistance 3 megohms
Cathode Current 12.5 ma
Cathode to Heater Voltage 100 volts

Triode Section

Plate Voltage (Zero Plate Current) 550 volts
Plate Voltage 250 volts
Plate Dissipation 1.3 watts
Grid to Plate Voltage -200 volts
Grid Circuit Resistance 3 megohms
Cathode Current 10 ma
Cathode to Heater Voltage 100 volts

TYPICAL CHARACTERISTICS

Heptode Section

Plate Voltage 135 volts

DC Grid No. 1 Voltage 0 volt

DC Grid No. 2 Voltage 14 volts

DC Grid No. 3 Voltage 0 volt

DC Grid No. 4 Voltage 14 volts

Plate Current 1.7 ma

Grid No. 2 Current 0.9 ma

Grid No. 4 Current 0.9 ma

Transconductance 2200 pmhos

Grid No. 3 Voltage (Egl =0V, Ip =20 pa) -2 volts

Grid No. 1 Voltage (Egg =0V, Ip =20 ua) -1.9 volts

Grid No. 3 Voltage (Ig3 = 0.3 pa) <-1.3 volts

Grid No. 1 Voltage (Ig1 = 0.3 pa) <-1.3 volts
Triode Section

Plate Voltage 200 50 volts

Grid Voltage -11 0 volts

Plate Current <0.1 3 ma

Transconductance - 3700 pmhos

Amplification Factor -- 50

Grid Voltage (Ig = 0.3 pa) -- <-1.3 volts
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AMPEREX TUBE TYPE GKG6

The 6KG6 is an output pentode designed for use in horizontal deflection

circuits of color television receivers operating at supply voltages of
240 to 270 volts.

S

FIEMAX—'

PIN CONNECTIONS SiEjs
|- GRID NO.I

2- GRIDNO.3
3- GRIDNO.2
4- HEATER
5- HEATER
6— GRID NO.2
7- GRID NO.3 4%-42
8- GRID NO. |

9— CATHODE MAX e
P— CAP-PLATE

z
>ulN
x Mo

)
Wil

GENERAL CHARACTERISTICS

MECHANICAL
Base magnoval
Dimensions see outline drawing
ELECTRICAL
Heating indirect by AC or DC,
series supply
Heater Voltage 6.3 volts
Heater Current 2 amps
Interlectrode Capacitances
Plate to Grid No. 1 2.5 pf
Grid No. 1 to Heater 200 mpf
MAXIMUM RATINGS
Plate Voltage (Zero Current) 700 volts
Peak Plate Voltage 7000 volts
Grid No. 2 Voltage (Zero Current) 700 volts
Grid No. 2 Voltage 250 volts
Plate Dissipation? 34 watts
Grid No. 2 Dissipation T watts
Cathode Current 500 ma
Cathode to Heater Voltage 250 volts
Grid No. -1 Resistance
Fixed Bias 0.25 megohm
Stabilized Circuits 2.2 megohms

! A plate dissipation of 34 watts should not be exceeded under the worst
probable operating conditions at normal picture width.

8/65 !



6KG6

TYPICAL CHARACTERISTICS?

Plate Voltage 160 45 volts
Grid No. 2 Voltage 160 160 volts
Grid No. 1 Voltage 0 0 volts
Plate Current 1400 1000 (min.) ma
Grid No. 2 Current 45 -- ma
Grid No. 3 Voltage 0 0 volts
TYPICAL OPERATION?®
Plate Voltage (End of Scan)* 60V + 0.1 Vp,
Peak Plate Current 1 amp
Plate Current 440 ma
Grid No. 2 Current 40 ma
Grid No. 2 Voltage 175 volts
Grid No. 3 Voltage® 0 volts
Ep=Ecp =160V
Ec3:0Vv Y400
/ 1200
I/b 1000
/ 800 = 80
:
/ 600 160
/ // 400 +40 ‘g
/ 2 200 L20
'/
—1 |
-50 -40 -30 -20 -10 Oo 9

Eci (V)

° In order not to exceed the maximum ratings for Plate and Grid No. 2 Dissipation,
these characteristics should be measured under pulse conditions.

® The minimum required cut off voltage during flyback is 170 volts at:

Plate Voltage 7000 volts
Grid No. 2 Voltage 175 volts
Grid No. 1 Impedance 1k ohm at horizontal frequency.

* The value 0.1Vp is included to allow for 10% variation of the supply voltage.
When selecting supply voltage care should be taken not to exceed the maximum
rated plate cut off voltage.

 For optimum suppression of Barkhausen oscillations and snivets, the beam
plates may be connected to a voltage of +15 volts.
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AMPEREX TUBE TYPE 6KW6

This tube is designed to be used as an output pentode in the vertical
deflection circuits of color TV receivers.

QUICK REFERENCE DATA

Plate Voltage 400 volts max.
Peak Plate Voltage 2, 500 volts max.,
Plate Dissipation 12 watts max.
Grid No. 2 Dissipation 2.5 watts max.
Cathode Current 100 ma max.
PIN CONNECTIONS
e bt > MAX =
1-GRID NO.I 16
2-INTERNAL CONNECTION
3-GRID NO.2 (" )
4-HEATER
5-HEATER 13
6-PLATE 25
7-GRID NO.3,CATHODE MAX
8-GRID NO.I 335
9-INTERNAL CONNECTION 32
MAX
GENERAL CHARACTERISTICS
MECHANICAL
Dimensions see outline drawing
Base Magnoval
ELECTRICAL
Heater Supply indirect AC or DC series supply
Heater Voltage 6.3 volts
Heater Current 850 ma

Direct Interelectrode Capacitances

Grid No. 1 to Heater <200 mpf
Anode to Grid No, 1 1.8 pf
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TYPICAL CHARACTERISTICS (measured under pulse conditions)

Anode Voltage 190 volts
‘Grid No. 2 Voltage 190 volts
Grid No. 1 Voltage -17 volts
Anode Current 60 ma
Grid No. 2 Current 4.5 ma

OPERATING CHARACTERISTICS

Anode Voltage at End of Scan 70 volts
Grid No, 2 Voltage 200 volts
Grid No. 1 Voltage -5 volts
Peak Anode Current 230 ma

LIMITING VALUES (design center rating system)

Anode Voltage in Cold Condition 700 volts
Anode Voltage 400 volts
Peak Anode Voltage 2, 500 volts
Anode Dissipation 12 watts
Grid No. 2 Voltage in Cold Condition 700 volts
Grid No. 2 Voltage 275 volts
Grid No. 2 Dissipation 3.5 watts
Cathode Current 100 ma
Cathode to Heater Voltage 220 volts
Grid No. 1 Circuit Resistance 1 megohm
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AMPEREX TuBt TYPE 6LD6

TENTATIVE DATA

VIDEO OUTPUT PENTODE

Lumince output tube in color T. V. receivers.

——5 MAX—=

PIN CONNECTION //\\
| = CATHODE

2—GRID NO. |
3- GRID NO.3

4- HEATER 2§ Max
5— HEATER
6—GRID NO.2
7- PLATE

8- GRID NO. 2
9— GRID NO. 3

T6 .-21' 23 max

\ _J
1 UUUUU

General Characteristics

MECHANICAL
Dimensions see outline drawing
Base Noval
Bulb T 6-1/2
ELECTRICAL
Heater indirect AC or DC series supply
Heater Current 800 mA
Heater Voltage 6.3 volts

Direct Interelectrode Capacitances

Plate to all except Grid No. 1
Grid No. 1 to all except Plate 2
Plate to Grid No. 1 0.07
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6LD6

TYPICAL CHARACTERISTICS

Plate Voltage

Grid No. 2 Voltage

Grid No. 3 Voltage

Grid No. 1 Supply Voltage

Cathode Resistor (decoupled)

Plate Current

Grid No. 2 Current

Transconductance

Amplification Factor
(Grid 1 to Grid 2)

170 volts

170 volts

0 volts

0 volts

25 ohms
30 mA
6.5 mA

40, 000 pumhos

70 --

LIMITING VALUES (design center rating system unless otherwise stated)

Plate Voltage
Grid No. 2 Voltage

Plate Dissipation
Grid No. 2 Dissipation

Cathode Current
Grid No. 1 Resistor
at 2390

550 volts max.
300 volts max.
550 volts max.
300 volts max.

6 watts max.
2.5 watts max.
3.0 watts max.
100 mA max.

0.1 m ohms max.
0.5 m ohms max.

Cathode to Heater Voltage 200 volts max.
OPERATING CONDITIONS (Negative Modulation)
S Rav Rb
Ey =250V — " WW——O0E}p
Ry = 330 ohms = 16uf
Ryy = 560 ohms Rp Rg2
R.p = 2.7 k ohms <
Rgz = 5.6 k ohms
sz) = 39 ohms beam OE,
= +
+Epg, =45V i =c,
I . &
Jdtco
+Ep g I SRy TZFJ
Figure 1

1 Design maximum rating system including no signal conditions.

2 Without by-pass capacitor.
2
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Ip (mA)

6LD6

Eo
Eo, = 100V
Eopp * MoV I Eopp
Video- Eq
linearity > 0.8 -
Elpp ca. 5V l
Iheam max. 7T mA =0
Figure 2
100
Ec2=I170V
E;\:_V_
80 Pp=6W "v‘g_,.-—
\ ’ - ',—“
\ —0.29Y7
\ ——'———‘F‘—
60 T
L\ o8y
- \ _-——'—‘—— [
\ A=
//\‘ 01‘5—\’-
40 / —J==" —
P . 1.0V
/—1——.<.-_
s e R e
~
// Y] —
" .
.75V
1" 2.0V
0
0 100 200 300 400
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amperex Tuse TYPE OLNS

The Amperex 6LN8 has the same electrical characteristics as the
Amperex 6BL8 except that it is designed for 450 ma controlled warm-

up series string operation.

The heater characteristics are:

Heater Voltage 6.0 volts

Heater Current 450 ma
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AMPEREX TUBE TYPE OLX8

The Amperex 6L.X8 has the same electrical characteristics as the
Amperex 6JW8 except that it is designed for 450 ma controlled warm-
up series string operation.

The heater characteristics are:

Heater Voltage 6.0 volts

Heater Current 450 ma

10/64 1






A

AMPEREX TUBE TYPE 6Q4/EC80

The 6Q4/ECS80 is a high mu triode with high transconductance intended

for use as an amplifier and mixer in grounded grid circuits at frequencies up
to about 500 megacycles. In order to obtain stable operation at these frequen-
cies, the self-inductance of the grid lead has been reduced by connecting the
grid to four base pins in parallel. The cathode is indirectly heated, oxide
coated.

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Cathode
Heater voltage (A.C. or D.C.)
Heater current

Direct Interelectrode Capacitances

Grid to cathode + heater *
Grid + heater to cathode !
Grid to plate !

Grid + heater to plate !
Plate to cathode

Plate to cathode + heater
Cathode to heater

Characteristics - Amplifier Class A4

Plate voltage

Grid voltage

Plate current

Transconductance

Amplification factor

Power gain at 300 Mc (bandwidth 4.5 Mc)
Noise figure at 300 MC (bandwidth 4.5 Mc)

MECHANICAL DATA

Base

Bulb

Max. overall length
Max. diameter
Mounting position

1 Pin number 6 connected to the grid pins.

coated, unipotential
6.3 volts
0.48 amp

S. 1 uuf
9.3 uuf
3.4 uuf
3.4 uuf
max, 0.075 uuf
max. 0.08 uuf
max. 8.0 uuf

250 volts
— L5 volts
15 mA
12000 micromhos
80
15 db
8 db

9 pin, miniature (9S-0-0)
T 6%
2 3/16 inches
7/8 inches
any



2

6Q4/EC80

MAXIMUM RATINGS (absolute values)

Plate voltage (without current) 550 max.
Plate voltage 300 max,
Plate dissipation 4 max’
Grid voltage at grid current = +0,3 microamp — 1.3 max,
Cathode current 15 max,
External resistance between heater and cathode 0.02 max,
Voltage between heater and cathode 100 max.
Grid resistance 0.3 max,

- %MAX.D. s

PIN CONNECTIONS

PIN NO. 1 =GRID

PIN NO. 2 = GRID

PIN NO. 3 = CATHODE

PIN NO. 4 = HEATER

PIN NO. 5 = HEATER

PIN NO. 6 = NO CONNECTION
PIN NO. 7 = GRID

PIN NO. 8 = GRID

PIN NO. 9 = PLATE

Revised 7/55

volt:
volts
watts
volts

ma
megohm
volts
megohms



6Q4/EC80
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AMPEREX TUBE TYPE §V4 /EZ80

The 6V4/EZ80 is a high vacuum, full wave, miniature rectifier with a noval
base, Its small size and generous ratings make it particularly suitable for

application in compact Hi-Fi component designs,

GENERAL CHARACTERISTICS

Heater

Voltage (A.C.)
Current

Base
Max. Overall Length
Max. Diameter

MAXIMUM RATINGS (Design Center Values)

A.C. Supply (plate to plate) Voltage (rms)
Cathode to Filament Voltage

Peak Plate Current

D.C. Output Current

Max. Capacity (condenser input filter)
Peak Inverse Voltage

TYPICAL OPERATING CONDITIONS

A.C. Supply (plate to plate) Voltage 2x250
D.C. Output Current 90
Limiting Plate Resistance * 2x125

* See circuit diagram and curve.

Revised 8/56

indirectly heated cathode,
coated unipotential

6.3 volts

0.6 amperes

Noval, 9 pin
2 5/8 inches
7/8 inch

700 volts
500 volts
270 mA
90 mA
50 uf
1000 volts max.

2x275 2x300 2x350 volts
90 920 90 mA
2x175 2x215 2x300 ()



6V4/E180

)
2 B MAX,

!
l——z 2 Max. ———

PIN CONNECTIONS

PIN NO. 1 =PLATE NO. 1

PIN NO. 2 =INTERNALLY CONNECTED
PIN NO. 3 = CATHODE

PIN NO. 4 =HEATER

PIN NO. 5 =HEATER

PIN NO. 6 =INTERNALLY CONNECTED
PIN NO. 7 = PLATE NO. 2

PIN NO. 8 = INTERNALLY CONNECTED
PIN NO. 9 =INTERNALLY CONNECTED

140

120

100

(JLr

S
§ 53

80

F!‘

60 5

PLATE MILLIAMPERES
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D.C. OUTPUT VOLTS
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AMPEREX TUBE TYPE 0X4

The Amperex 6X4 is an indirectly heated cathode type power rectifier. Its low
voltage drop and small size make it ideally suitable for use with vibrator type
inverters in automobile receivers.

PIN CONNECTIONS JLS
| — PLATE NO.2 T
2— NO CONNECTION 25 2’—3-
3- HEATER 8 T2
MAX | 8
4— HEATER T-5 3 MAX
5— NO CONNECTION
6— PLATE NO |
7— CATHODE
5-3
GENERAL CHARACTERISTICS
MECHANICAL
Cathode coated, unipotential
Bulb T5-1/2
Base E7-1
EIA Basing Diagram 5BS
Mounting Position any
ELECTRICAL
Heater Characteristics
Heater Voltage® 6.3 + 0.6 volts
Heater Current 600 ma
Maximum Heater-Cathode Voltage
Heater Positive with Respect to Cathode
DC 450 volts
Total DC and Peak 450 volts
Heater Negative with Respect to Cathode
DC 100 volts
Total DC and Peak 200 volts
Tube Voltage Drop (tube conducting 70 ma,
each plate) 22 volts

*When used in automotive service from a 6 volt battery source, the permissible
range in heater voltage is from 5.0 to 8.0 volts.
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6X4

MAXIMUM RATINGS (DESIGN CENTER)

Peak Inverse Plate Voltage

AC Plate Supply Voltage RMS, each plate

DC Output Current, each plate

Steady State Peak Plate Current, each plate (Figure 2)
Transient Peak Plate Current, each plate (Figure 3)
Vibrator Operation (min. Duty Cycle = 75%)

DC Output Voltage (at filter input)
DC Output Current, each plate

TYPICAL OPERATING CHARACTERISTICS - Full-Wave Rectifier

AC Plate Supply Voltage Each
Plate (RMS)*

Input Capacitor

Input Choke

Effective Plate Supply Impedance
Each Plate

DC Output Current

DC Output Voltage at Filter Input
(approx.)

1250 volts
See Figure 1
See Figure 1
1.1 amps
350 volts
45 ma
Sine Wave Vibrator
Operation Operation
Input to Filter Input to Filter
Capacitor Choke Capacitor
325 400 --- volts
10 - 10 uf
-—- 10 -— henrys
525 --- -— ohms
70 70 70 ma
310 340 340 volts

2 AC plate supply voltage is measured without load.

2
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DC Output Current - ma - per Plate

6X4

50
Choke Input
§ LBy 350 b ) 1
4"[A ] Cai; 1] B N
L QC1tOI_ In AN
40 ] Dput
s ) P O [P O (B [ R R R = (@
G z
T
30 |1 \
54 P
20 i
|
1
|
10 —H
1
|
|
l
0 27 1 360
0 100 200 300 400 500

AC Plate Supply Volts (RMS) per Plate - Without Load
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Figure 1. Permissible DC Output Current
per Plate vs. AC Plate Supply
Voltage (RMS) per Plate (no load)



6X4

0] {1 o | [ I
Capacitor Input Filter Based on Steady - State
Peak Plate Current
B Each Plate of 245 ma
40
El N
o N\
S 30
‘: Area of N
2 Permissible
s Operation
£ 20
8
18]
= \
10
0
0 0.2 0.4 0.6 0.8 1.0

Rectification Efficiency

Figure 2. Permissible DC Output per Plate
vs. Rectification Efficiency
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Figure 3. Minimum Plate Supply
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amperex Tust Types 6Y9, 11Y9, 16Y9

TENTATIVE DATA

The Amperex 6Y9, 11Y9 and 16 Y9 are dual-pentode tubes with Decal bases. They
are designed for use in television receivers: Pentode No. 1 as a video output
pentode and Pentode No. 2 as a sound IF amplifier, AGC amplifier or sync sepa-
rator. The extremely low capacitances between sections prevent interference
and make it possible to use both sections as a cascade amplifier.

Pentode No. 1 can provide 100 volt composite video signal at a plate load of
2 k ohms.

MECHANICAL

Dimensions
Bulb
Base

ELECTRICAL
Heater Supply

Heater Voltage
Heater Current

5/64

PIN CONNECTIONS

I= GRID NO.I
2- CATHODE, GRID NO.3
3~ GRID NO.2

4- PLATE

5- HEATER

6- HEATER

7- CATHODE,GRID NO.3 l

PENTODE NO.2
SECTION

SHIELD
8- GRID NO.I
9- GRID NO.2
10~ PLATE

PENTODE NO.|
SECTION

GENERAL CHARACTERISTICS

-..g-wx
5
7 %3
2§ Tl MAX
MAX 2

see outline drawing

T 6-1/2
Decal

indirect, AC or DC
series or parallel

6Y9 11Y9
6.3 1.0
800 450

16Y9

16.5 volts
300 ma



6Y9, 11Y9, 16Y9

Direct Interelectrode Capacitances (without external shield)

Pentode No. 1

Plate to All Other Elements (except grid No. 1)
Grid No. 1to All Other Elements (except plate)
Plate to Grid No. 1

Pentode No. 2

Plate to All Other Elements (except grid No. 1)
Grid No. 1 to All Other Elements (except plate)
Plate to Grid No. 1

Grid No. 1 to Heater

Between Pentode No. 1 and Pentode No. 2

Plate to Plate

Grid to Grid

Plate of Pentode No. 1to Control Grid of Pentode No. 2
Plate of Pentode No. 2 to Control Grid of Pentode No. 2

MAXIMUM RATINGS

7 pf
12 pf
95 mpf

11 pf
10 pf

140 mpf
<100 mpf

<150 mpf
<10 mpf
<100 mpf

<5 mpf

Absolute

Values

Design
Pentode No. 1 Section Center
Plate Voltage (zero plate current) 550
Plate Voltage 250
Grid No. 2 Voltage (zero grid current) 550
Grid No. 2 Voltage 250
Plate Dissipation 5.0
Grid No. 2 Dissipation 2:5°
Cathode Current 60°
Grid No. 1 Resistance 1
Heater to Cathode Voltage 200
Pentode No. 2 Section
Plate Voltage (zero plate current) 550
Plate Voltage 250
Grid No. 2 Voltage (zero grid current) 550
Grid No. 2 Voltage 250
Plate Dissipation 1.5
Grid No. 2 Dissipation 0.5
Cathode Current 15
Grid No. 1 Resistance 1
Heater to Cathode Voltage 200

600
275
600
275
5.8
2.9°
66*
1
200

600
275
600
275
L75
0.6
16.5

200

volts
volts
volts
volts
watts
watts

ma
megohms
volts

volts
volts
volts
volts
watts
watts

ma
megohms
volts

* For short periods, screen dissipation = 3.2 watts (max.).
2 For short periods, cathode current = 85 ma (max.).
2 For short periods, screen dissipation = 3.5 watts (max.).
* For short periods, cathode current = 93 ma (max.).
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6Y9, 11Y9, 16Y3

TYPICAL CHARACTERISTICS

Pentode Pentode
No. 1 No. 2
Plate Voltage 170 150 volts
Grid No. 2 Voltage 170 150 volts
Grid No. 1 Voltage -2.6 -2.3 volts
Plate Current 30 10 ma
Grid No. 2 Current 6.5 3.0 ma
Transconductance 21,000 8500 pmhos
Amplification Factor (grid No. 1 to grid No. 2) 38 35
Internal Resistance 40 160 k ohms
TYPICAL OPERATING CHARACTERISTICS
Pentode No. 1-Video Output (Figure 1)
Supply Voltage 135 230 250 250 volts
Supply Series Resistor (RV)® 0 820 1200 0 ohms
Voltage at Ebb' -- 190 190 0 volts
Plate Resistance 22 - 49 2 3.9 3.3 kohms
Grid No. 2 Resistor 0 0 1 1 3.9 kohms
Cathode Resistor 6.8 6.8 6.8 6.8 15 ohms
Peak to Peak Input Signal 2.5 1.4 3.6 1.8 5.5 volts
Peak to Peak Output Signal 0 0 100 100 160 volts
Pentode No. 2 - Sync Separator
Supply Voltage 100-140 200-250 volts
Plate Resistance 50 50 k ohms
Grid No. 2 Voltage 75 75 volts
Grid No. 1 Resistor 1 1 megohm
Grid No. 1 Voltage -2.6 -2.7 volts
Plate Current 0.1 0.1 ma
Transconductance 250 200 pmhos

Pentode No. 2

AGC Amplifier IF Amplifier

Plate Voltage 100-150 135 150 volts
Grid No. 2 Voltage 60 135 150 volts
Grid No. 1 Voltage -13 -1.9 -2.3 volts
Plate Current 1.0 10 10 ma
Transconductance 2500 8700 8500 pmhos

® RV given to avoid excessive plate dissipation.
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6Y9, 11Y9, 16Y9
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Figure 1, Pentode No. 1 Plate Characteristics
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6Y9, 11Y9, 16Y9
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6Y9, 11Y9, 16Y9
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6Y9, 11Y9, 16Y9
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6Y9, 11Y9, 16Y9
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AMPEREX TUBE TYPE THGS

TENTATIVE DATA

The Amperex THGS8 is acombined triode and high-slope Ampliframe RF pentode
for use for 300 ma series string operation as an oscillator-mixer in VHF tele-
vision tuners.

The THGS is electrically equivalent to the 6HG8 with the exception of the follow-
ing ratings.

Heater Arrangement series supply
Heater Voltage 8 volts
Heater Current 300 ma
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AMPEREX TUBE TYPE 9AS

The Amperex 9A8 is a miniature triode-pentode with separate cathodes espe-
cially designed for use as a combined oscillator-mixer in TV and AM/FM

receivers.
e % MAX —»—
oA PIN_CONNECTION //\\
0 @ 2 |- PLATE, TRIODE
/., 2— GRID NO.| PENTODE L
k G3p 3- GRID NO.2 PENTODE M':X
Gp ( Kp s 4- HEATER 6 |
5- HEATER T o 23
6— PLATE, PENTODE M"fx
Gp =Koy 7— GRID NO.3 PENTODE
oVQ CATHODE, PENTODE
INTERNAL SHIELD
Pr Gr 8- CATHODE, TRIODE K /
— GRID, TRIODE UU U U”
6=2
GENERAL CHARACTERISTICS
MECHANICAL

Base E9-1
Bulb T6-1/2
QOutline 6-2
Mounting Position any

ELECTRICAL

Cathodes (2)

Heater Characteristics

Heater Arrangement
Heater Voltage

Heater Current

4/63

coated, unipotential

AC or DC series supply
9 volts
300 ma



9A8

Interelectrode Capacitances

Input
Output
Plate to Grid

Triode Section ' Pentode Section

2.5 5.2 pf
1.8 3.4 pf
1.5 0.025 pf

Between Triode and Pentode Sections

Plate to Plate 0.07 pf

Plate of Pentode to Grid of Triode 0.02 pf

Control Grid of Pentode to Plate of Triode 0.16 pf

MAXIMUM RATINGS (DESIGN CENTER VALUES)

Pentode Section
Plate Supply Voltage 550
Plate Voltage 250
Plate Dissipation 1.7
Screen Supply Voltage 550
Screen Voltage (I = 14 ma) 175
Screen Voltage (Ik < 10 ma) 200
Screen Dissipation® 0.5
Cathode Current 14
Grid Series Resistance (Cathode Bias) 1
Grid Series Resistance (Fixed Bias) 0.5
Negative Grid Voltage (Ig1 = 0.3 pa) 1.3
Voltage between Cathode and Heater 100

Triode Section
Plate Supply Voltage 550
Plate Voltage 250
Plate Dissipation 1.5
Cathode Current 14
Grid Series Resistance 0.5
Negative Grid Voltage (Ig = +0.3 pa) 1.3
Voltage between Cathode and Heater 100

volts
volts
watts
volts
volts
volts
watt

ma
megohm
megohm
volts
volts

volts
volts
watts
ma
megohm
volts
volts

* If plate dissipation is less than 1.2 watts,

sipation may be increased to 0.75 watts.

the maximum value of the screen dis-
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TYPICAL CHARACTERISTICS

Pentode Section

Plate Voltage

Screen Voltage

Grid Voltage

Plate Current

Screen Current
Transconductance
Amplification Factor

Plate Resistance

Input Resistance (F = 50 Mc)
Equivalent Noise Resistance

Triode Section

Plate Voltage

Grid Voltage

Plate Current
Transconductance
Amplification Factor

TYPICAL OPERATION - CONVERTER SERVICE?

Plate Voltage

Screen Voltage

Grid Resistance
Cathode Resistor
Oscillator Voltage
Plate Current

Screen Current

Grid Current
Conversion Conductance
Internal Resistance

170
170

2

10

2.8
6,200
47

0.4

10, 000
1,500

100
29

14
5,000
20

A8

volts
volts
volts

pmhos

megohm
ohms
ohms

volts
volts
ma
pmhos

volts
volts
megohm
ohms
volts

ma

mhos
megohm

2 The triode should be used in a Colpitts rather than a Hartley type oscillator -

circuit.
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Figure 2. Triode Transfer Characteristics
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Figure 3. Triode Average Characteristics
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Figure 4. Triode Average Characteristics
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Figure 5. Triode Average Characteristics
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- Figure 9. Pentode Input Characteristics
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AMPEREX TUBE TYPE 9ED4 /PD500

TENTATIVE DATA

The Amperex 9ED4/PD500 is a shunt stabilizer triode designed for color
T'V receivers.

34  [+1-56 MAX—
MIN 036DIA

l —'1 +.05
PIN CONNECTIONS
|- CATHODE Fr )

2- INTERNAL CONNECTION
3— INTERNAL CONNECTION
4- HEATER

5— HEATER

6— INTERNAL CONNECTION
7— INTERNAL CONNECTION  4.193
8- GRID MAX 4535
9— INTERNAL CONNECTION MAX
P— CAP—PLATE

mom__|

~~ GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Base magnoval

ELECTRICAL
Heater Supply indirect AC or DC

series supply

Heater Voltage 7.3 volts
Heater Current 300 ma

MAXIMUM RATINGS (DESIGN CENTER - unless noted)

Plate Voltage 25,000 volts

Plate Current 1.5 ma

Plate Dissipation 30 watts

Plate Dissipation (absolute limit) 40 watts!

Negative Grid Voltage 150 volts

Grid Circuit Resistance 5 megohms

P Cathode to Heater Voltage

Cathode Positive 400 VDC + 250 VAC
Cathode Negative 250 volts

1. Permissible only during short periods; in total, up to a maximum of
10% of the operating time of the tube.

2. During set warm=-up, 440 volts maximum.

Precautions: X-ray shielding may be required to give protection against
excessive radiation.
4/66 (OVER) 1



9ED4 /PD500

TYPICAL OPERATING CHARACTERISTICS

Plate Voltage 25, 000 volts
Grid Voltage Change for a Plate Current

Change of 0.1 to 1.5 ma <11 volts
Negative Grid Voltage (I.p = 100 pa) 18 to 40 volts

4/66



AMPEREX TUBE TYPE I0CW5

The Amperex 10CW5 has the same electrical characteristics as the
Amperex 6CW5/EL86 except that the heater ratings are as indicated
below.

The 10CW5 is designed for 450 ma controlled warm-up series string
operation.
Heater Voltage 10.6 volts

Heater Current 450 ma
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AMPEREX TUBE TYPE 10DX8

TENTATIVE DATA

The Amperex 10DX8 is a triode-pentode with separate cathodes for 450 ma
series string operation. The triode is designed for use in circuits for keyed
AGC, sync-separation, sync-amplification and noise suppression. The pentode
is designed for use as a video output tube.

The 10DX8 is electrically equivalent to the 6DX8, except for the following
ratings.

Heater Arrangement series supply
Heater Voltage 10.2 volts
Heater Current 450 ma

4/63 1






AMPEREX TUBE TYPE 12AT7/ECCS1

The 12AT7/ECCS81 = is a miniature twin triode designed for use as an
oscillator mixer or amplifier in TV and FM receivers. A center-tapped heater per-
mits operation of the tube from either a 6.3 volt or a 12,6 volt heater supply.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode Coated, unipotential
Series Parallel
Heater Voltage, AC or DC 12.6 6.3 volts
Heater Current? 0.15 0.3 amps
Direct Interelectrode Capacitances with Shield® Without Shield
Input (each section) 2.3 2.3 uuf
Output (section 1) 1.15 0.45 uuf
Output (section 2) 1.45 0.35 uuf
Grid to Plate (each section) 1.6 1.6 uuf
Heater to Cathode 2.5 2.5 uuf
MECHANICAL
Maximum Overall Dimensions
Length 2 3/16 inches
Seated Height 1 15/16 inches
Diameter 7/8 inch
Mounting Position any
Base Samll button, 9 pin
RETMA #9A

1 The 12AT7/ECCS8] is a direct, high-quality replacement for other brands of the 12AT7.

2 When used in equipment which employs series-connected heaters, a current-limiting device
must be inserted to limit the current when switching on.

< With external shield (RETMA #315) ted to cathode of section under test.




12AT7/ECC81

MAXIMUM RATINGS (Each Section)

Design Center Values

Zero Signal Plate Voltage 550 volts
Plate Voltage 300 volts
Plate Dissipation 2.5 watts
Cathode Current 15 mA
Grid Voltage — 50 volts
Grid Voltage (Grid Current = + 0,3 uA) — 1.3 volts
Grid Resistance* 1 megohm
Heater to Cathode Voltage 90 volts
Heater to Cathode Resistance 20,000 ohms
Typical Operating Conditions

Class A Amplifier (Each Section)
Plate Voltage 100 170 200 250 volts
Grid Voltage — 1.0 — 1.0 =21.0 — 2.0 volts
Plate Current 3.0 8.5 11.5 10.0 mA
Transconductance 3750 5900 6700 5500 micromhos
Amplification Factor 62 66 70 60
Plate Resistance 16.5 11.0 10.5 11.0 K ohms

e— & Max—+]

el

- RTTY C————
2 fEMAX:

12 MAX:
| [ MAX:

Juuuu

“ With self bias.
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AMPEREX TUBE TYPE  12AU7/ ECC82

The 12AU7/ECC82 " is a miniature, low-gain, medium-mu twin triode, each
section of which has an individual cathode connection, The construction of the
12AU7/ECCS82 is such that noise and microphony are reduced to a minimum. Hum
is reduced by use of a coiled tungsten heater, A center-tapped heater permits
operation of the tube from either a 6.3 volt or a 12.6 volt supply.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode Coated, unipotential
Series Parallel
Heater Voltage, AC or DC 12.6 6.3 volts
Heater Current 2 0.15 0.3 amps
! 1 =
Direct Interelectrode Capacitances With Shiel dsvi thout Shield
Grid to Plate (each section) 1.6 1.6 uuf
Input (each section) 2.0 1.8 uuf
Output (Section 1) 2.1 00.5 uuf
Output (section 2) 2.1 0.37 uuf
MECHANICAL
Maximum Overall Dimensions
Length 2 3/16 inches
Seated Height 1 15/16 inches
Diameter 7/8 inch
Mounting Position any
Base Small Button, 9 pin
RETMA #9A

1 The 12AU7/ECCB82 is a direct, high-quality replacement for other brands of the 12AU7.

2 When used in equipment which employs series-connected heaters, a current-limiting device
must be inserted to limit the current when switching on.

2 With external shield (RETMA # 315) connected to cathode of section under test.



12AU7/ECCS2

MAXIMUM RATINGS (Each Section)
Design Center Values

Zero Signal Plate Voltage

Plate Voltage

Plate Dissipation

Cathode Current

Grid Voltage

Grid to Plate Voltage

Grid Voltage (Grid current = + 0.3 uA)
Grid Resistance *

Heater to Cathode Voltage
Heater to Cathode Resistance
Heater to Cathode Resistance °

Typical Operating Conditions
Class A Amplifier (Each Section)

Plate Voltage 100

Grid Voltage 0

Amplification Factor 19.5

Plate Resistance (approx.) 6250

Transconductance 3100

Plate Current 11.8
OOipf

550
300
2.75
20

— 100
—250
—1.3
1

180

20,000
150,000

250
—8.5
17
7700
2200
10.5

Rp=0.047 MA
Rg =0.15MA

CLASS A RESISTANCE -COUPLED
AMPLIFIER ,EACH SECTION

* With self bias.

LI phase inverting circuits.

volts
volts
watts
mA
volts
volts
volts
megohm
volts
ohms
ohms

volts
volts

ohms
micromhos
mA



12AU7/ECC82

Re = 0.047 MQ) Rg = 0.15 M{) Rk = 1.2 K()
Epb (V) Ip (mA) Eo (Vegp)® Gain % Distortion ’
100 1.20 11 13.5 5.6
150 1.82 18 1.35 6.1
200 2.41 26 13.5 6.3
250 3.02 34 13.5 6.4
300 3.65 43 13.5 6.5
350 4.30 51 13.5 6.6
400 5.00 59 13.5 6.7
Rp = 0.1 M{) Rg = 0.33 M{} Rk = 2.2K(Q)
Epp (V) I (mA) Eo (Veff)e Gain % Distortion ’
100 0,66 10 14 4.8
150 0.98 17 14 5.6
200 1.30 25 14 5.8
250 1.63 32 14 5.9
300 1.97 41 14 6.0
350 2.30 49 14 6.1
400 2.62 57 14 6.2
Rp = 0.22 M) Rg = 0.68 M{) Rk =3,9 K()
Epp (V) I, (mA) Eg (Vegp)® Gain % Distortion ’
100 0.33 8 14,5 4.0
150 0.50 15 14.5 4.4
200 0.66 22 14.5 4.7
250 0.82 28 14,5 4.8
300 0.98 36 14.5 4.9
350 1.16 43 14.5 5.0
400 1.31 50 14.5 5.1

© Grid current =+ 0.3 LA,

u Approximately proportional to output voltage



12AU7/ECC82

Class A Resistance - Coupled Amplifier

Two Sections in Cascade

Supply Voltage 250 350 volts
Total Current 1.66 2.33 mA
Output Voltage © 15 25 volts (RMS)
Gain " 178 178
Total Distortion 2 2 %

g &b

Lot

o.22M N 0.22M.1N0
9 00IuF

\a

SOuF 068MN  2068MA

APPLICATION NOTES

MICROPHONICS

The tube can be used without special precautions against microphonic effect in
amplifiers in which the input voltage is higher than 50 millivolts when the tube
is mounted in the near vicinity of a 5 watt loud speaker with an acoustical effi-

ciency of 5%.

HUM

The hum and noise level will be better than —60 db when the grid circuit imped-
ance is less than 0.3 megohms (at 60 cps), the center tap of the heater is grounded
and the cathode resistor is decoupled by a capacitor of at least 100 uuf.

€ Grid current =+ 0.3 1A,

z Approximately proportional to output voltage

4



12AU7/ECC82

Operating Characteristics as a Phasa Inverter

Supply Voltage
Plate Current (Ip)
Plate Current (
Output Voltage'
Voltage Gain
Percent Distortion

‘Eb
T‘ 0.68M0 &
250 350 volts
0.82 1.16 mA
(15?') 4,5 6.3 mA
13 20 volts (RMS)
11 11
. LS L5 %
+Eb

Supply Voltage
Plate Current (Ip)
Plate Current (1.")
Output Voltageﬂp
Voltage Gain

Percent Distortion !

© Grid Current =+ 0.3 1A,
7 Approximately proportional to output voltage.

250 350 volts
0.70 1.00 mA
0.68 0.93 mA
15 24 volts (RMS)
11 11
1.0 1.0 %



12AU7/ECC82

—-L MAX—

2
2 6 MAX:

PIN CONNECTIONS

PIN NO. 1 =PLATE NO. 1
PIN NO. 2 = GRID NO. 1
PIN NO. 3 = CATHODE
PIN NO. 4 =HEATER

PIN NO. 5 =HEATER

PIN NO. 6 =PLATE NO. 2
PIN NO. 7 = GRID NO. 2
PIN NO. 8 = CATHOD

| 3-MAX:

15
16 MAX:

E
PIN NO. 9 =HEATER CENTER TAP ][



12AU7/ECC82
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12AU7/ECC82
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12AU7/ECC82
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AMPEREX TUBE TYPE 12AX7/ECCS3

The 12:\}(7/17.CC831 is a miniature, high-mu twin triode, each section of which
has an individual cathode connection, The construction of the 12AX7/ECCS83 is
such that noise and microphony are reduced to a minimum. Hum is reduced by the
use of a coiled tungsten heater, A center-tapped heater permits operation of the tube
from either a 6.3 volt or a 12.6 volt heater supply,

The 12AX7/ECCS8S3 is particularly suited for use in resistance - coupled vol-
tage amplifiers such as those used in the preamplifier and input stages of Hi-Fi
amplifiers, phase inverters, multivibrators and numerous industrial control circuits
where high voltage gain is desired,

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode Coated, unipotential
Series Parallel
Heater Voltage, AC or DC 12.6 6.3 volts
Heater Current? 0.15 0.3 amps

Direct Interelectrode Capacitances With Shield® Without Shield

Grid to Plate (each section) 157 1.7 uuf
Input (each section) 1.8 1.6 uuf
Output (section 1) 1.9 0.46 uuf
Output (section 2) 1.9 0.34 uuf
MECHANICAL

Maximum Overall Dimensions
Length 2 3/16 inches
Seated Height 1 15/16 inches
Diameter 7/8 inch

Mounting Position any

Base Small button, 9 pin

RETMA #£9A

1 The 12AX7/ECCS83 is a direct, high-quality replacement for other brands of the 12AX7.

2 When used in equipment which employs series - connected heaters, a current-limiting
device must be inserted to limit the current when switching on.

3 With external shield (RETMA #315) connected to cathode of section under test.
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12AX7/ECC83

MAXIMUM RATINGS (Each Section)

Design Center Values

Zero Signal Plate Voltage 550
Plate Voltage 300
Plate Dissipation 1.0
Cathode Current 8
Grid Voltage —50
Grid Voltage (Grid current =+ 0.3 uA) 1.3
Grid Resistance * 2
Heater to Cathode Voltage 180
Heater to Cathode Resistance 20,000
Heater to Cathode Resistance® 150,000
Typical Operating Conditions
Class A Amplifier (Each Section)

Plate Voltage 100 250
Grid Voltage —1.0 —2.0
Amplification Factor 100 100
Plate Resistance (approx.) 80,000 62,500
Transconductance 1250 1600
Plate Current 0.5 1.2

0.0ipf

—i g
00Iuf
R R E
Ein . v ?
S0 uf
é [ & 3
+
Rp=0.047 ML
Rg=0.15MN

ASS A RESISTANCE -COUP
AMPLIFIER ,EACH SECTION

4 With self bias.
5 In phase inverting circuits,

volts
volts
watt

mA

volts
volts
megohms
volts
ohms
ohms

volts
volts

ohms
micromhos
mA



12AX7/ECC83

Rp = 0.047 M() Rg =0.15 MQ)
A‘
Epb (V) Ry () Ip (mA) | E,(Vep® | Gain % Distortion
200 1500 0.86 18 34 8.5
250 1200 1.18 23 37.5 7.0
300 1000 1.55 26 40 5.0
350 820 1.98 33 42,5 4.4
400 680 2.45 37 44 3.6
Rp = 0.1 M{) Rg = 0.33 M()
Epb (V) | Re(Q) | I, (mA) | E (Vef)® | Gain | % Distortion’
200 1800 0.65 20 50 4.8
~ 250 1500 0.86 26 54.5 3.9
300 1200 1.11 30 57 2.7
350 1000 1.40 36 61 2:2
400 820 1.72 38 63 57
Rp = 0.22 M) Rg = 0.68 M)
8 . Z
Ebb(V) | Re() [ I, (mA) | Eo(Vesd) Gain | % Distortion
200 3300 0.36 24 56 4.6
250 2700 0.48 28 66.5 3.4
300 2200 0.63 36 72 2.6
350 1500 0.85 37 75.5 1.6
— 400 1200 1.02 38 76.5 L1

S E, at grid current starting point.

7 The total harmonic distortion is approximately proportional to the output voltage



12AX7/ECC83

APPLICATION NOTES

MICROPHONICS

The tube can be used without special precautions against microphonic effect in
amplifiers in which the input voltage is higher than 50 millivolts when the tube
is mounted in the near vicinity of a 5 watt loud speaker with an acoustical effi-
ciency of 5%.

HUM

The hum and moise level will be better than - 60 db when the grid circuit imped-
ance is less than 0.5 megohms (at 60 cps), the center tap of the heater is grounded
and the cathode resistor is decoupled by a capacitor of at least 100 uf.

005uf

0.22MN

M0 68 Eo'
O.qsyf_ s
T—:un
Ein Tl tot.
Rk
$+Eb

Supply Voltage 250 350 volts
Cathode Resistance 1200 820 ohms
Total Current 1.08 1.70 mA
Output Voltage® (RMS) 35 45 volts
Voltage Gain 58 62
Percent Distortion’ 55 3.5 %

% E° at grid current starting point.

7 The total harmonic distortion is approximately proportional to the output voltage.



12AX7/ECC83

0.951:!

s
%nseun Lo

Supply Voltage

Plate Voltage *

Total Current

Cathode Resistance

Plate Load Resistance (Rp)
Plate Load Resistance (RP')
Output Voltage® (RMS)
Voltage Gain

Percent Distortion’

i
o

NIt
il

FEEEEETH
BERBRREEE
:

Preasnenes
e
~

i
i

g E, at grid current starting point.

%stun Eo'
Ein
*
Ep
005
J ot | f1t0t,
+Ep
250 350 volts
65 90 volts
1.0 1.2 mA
68,000 82,000 ohms
0.1 0.15 megohm
0.1 0.15 megohm
20 35 volts
25 27
1.8 1.8 %

S

1 max

1 2 MAX:

CENTER TAP

- J0UI0

7 The total harmonic distortion is approximately proportional to the output voltage.
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AMPEREX TUBE TYPE 15CW5

The Amperex 15CW5 is a high current low voltage output pentode designed for
300 ma series string operation in medium power Hi-Fi amplifiers. A pair of
tubes in class ABj1 push-pull operation yields an output up to 25 watts with only
1% distortion (without feedback).

The 15CW5 is alsouseful insingle ended push-pull circuits because of its highly
efficient operation with relatively low supply voltage. In a typical transformer-
less circuit a pair of 15CW5 tubes can deliver up to 10 watts in class ABjq.

This tube is identical to the 6CW5 except for the following characteristics.

Heater Arrangement series supply
Heater Voltage 15 volts
Heater Current 300 ma

4/63 1
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AMPEREX TUBE TYPE 16A03

The Amperex 16AQ3 is a damper diode designed for use in television receiver
horizontal sweep circuits.

e L MAX->

*‘aﬁ [‘ /m»z cap

PIN CONNECTIONS

L INTERNALLY CONNECTED
2. INTERNALLY CONNECTED
3. INTERNALLY CONNECTED
4 HEATER

5. HEATER T63 [32towe
6 INTERNALLY CONNECTED 3% Max
7 INTERNALLY CONNECTED
8 INTERNALLY CONNECTED
a PLATE

CAP-CATHODE

3
Juuuu '
6-8

GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Bulb T6-1/2
Base Noval
Outline 6-8
ELECTRICAL
Heating series supply
Heater Voltage 16.4 volts
Heater Current 600 ma
Direct Interelectrode Capacitances
Plate to All Other Elements 8.6 pf
Cathode to Heater 2.0 pf

MAXIMUM RATINGS, DESIGN CENTER VALUES

Plate Voltage, Cut-Off Condition 550 volts
Plate Voltage 250 volts
Plate Current 220 ma

Peak Plate Current 550 ma

Plate Dissipation 5 watts
Peak Plate-Cathode Voltage (cathode positive)* 6000 volts
Peak Plate-Cathode Voltage (cathode positive)*? 7500 volts
Peak Heater-Cathode Voltage* 6600 volts

' Maximum pulse duration 22% of a cycle with a maximum of 18 pusec.
# Absolute maximum.

4/63 1
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Figure 1. Plate Characteristics
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AMPEREX TUBE TYPE 17KW6

This tube is designed to be used as an output pentode in the vertical
deflection circuits of color TV receivers.

QUICK REFERENCE DATA

Plate Voltage 400 volts max.
Peak Plate Voltage 2, 500 volts max.
Plate Dissipation 12 watts max.
Grid No. 2 Dissipation 2.5 watts max.
Cathode Current 100 ma max.

PIN CONNECTIONS -

1-GRID NO.I r'ﬁ"“‘
(

2-INTERNAL CONNECTION
3-GRID NO.2 =3
4-HEATER

5-HEATER 3
6-PLATE 2
7-GRID NO.3,CATHODE MAX
8-GRID NO.I 35
9-INTERNAL CONNECTION 32

1010700 M

GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Base Magnoval
ELECTRICAL
Heater Supply indirect AC or DC series supply
Heater Voltage 17.0 volts
Heater Current 300 ma

Direct Interelectrode Capacitances

Grid No. 1 to Heater <200 mpf
Anode to Grid No. 1 1.8 pf

5/66



TYPICAL CHARACTERISTICS (measured under pulse conditions)

Anode Voltage 190 volts
Grid No. 2 Voltage 190 volts
Grid No. 1 Voltage =17 volts
Anode Current 60 ma
Grid No. 2 Current 4.5 ma

OPERATING CHARACTERISTICS

Anode Voltage at End of Scan 70 volts
Grid No. 2 Voltage 200 volts
Grid No. 1 Voltage =5 volts
Peak Anode Current 230 ma

LIMITING VALUES (design center rating system)

Anode Voltage in Cold Condition 700 volts
Anode Voltage 400 volts
Peak Anode Voltage 2, 500 volts
Anode Dissipation 12 watts
Grid No. 2 Voltage in Cold Condition 700 volts
Grid No. 2 Voltage 275 volts
Grid No. 2 Dissipation 3.5 watts
Cathode Current 100 ma
Cathode to Heater Voltage 220 volts
Grid No. 1 Circuit Resistance 1 megohm

5/66



AMPEREX TUBE TYPE 19KF6

The Amperex 19KF6 is an output pentode designed for use in horizontal de-
flection stages of TV receivers with low supply voltage (135 VDC).

P MAX =
PIN CONNECTIONS
1= GRID NO.I r/\
2- GRID NO.3
3- CATHODE
4- HEATER
5— HEATER
6- GRID NO.2 34
7- GRID NO. | 64 63
:: l:{;[YIENAL CONNECTION - MAX 3‘2
GENERAL CHARACTERISTICS
MECHANICAL
Base magnoval
Bulb T-9
Dimensions see outline drawing
Mounting Position any
ELECTRICAL
Heating indirect AC or DC,
parallel supply
Heater Voltage 19.5 volts
Heater Current 450 ma
MAXIMUM RATINGS )
Design Design
Center Maximum Units
Peak Plate Voltage 5000 5500 volts
Grid No. 2 Voltage (Zero Current) 550 600 volts
Grid No. 2 Voltage 250 275 volts
Plate Dissipation 12 (or 8) 17 (or 11) watts
Grid No. 2 Dissipation 4 (or 5) 5 (or 6) watts
Cathode Current 320 350 ma
Cathode to Heater Voltage 220 240 volts
Grid No. 1 Resistor® 0.5 0.55 megohm

* For line output circuits Grid No. 1 resistor is 2.2 megohms (design center)
and 2.4 megohms (design maximum).
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19KF6

TYPICAL CHARACTERISTICS (Instantaneous Values)

Plate Voltage 130 volts
Grid No. 2 Voltage 130 volts
Grid No. 3 Voltage 0 volt
Grid No. 1 Voltage 0 volt
Plate Current 650 ma
Grid No. 2 Current 30 ma

OPERATING CHARACTERISTICS (Instantaneous Values, Drive Below Knee)

Plate Voltage 40 volts
DC Grid No. 2 Supply Voltage 135 volts
Grid No. 2 Resistance® 820 ohms
Grid No. 3 Voltage® 0 volt
Grid No. 1 Voltage 0 volt
Plate Current 450 ma

Maximum Negative Grid No. 1 Voltage with:
Plate Voltage = 5000V, Grid No. 2 Voltage = 135V,
Plate Current = 40 pa 100 volts

Ec2=110v
\ Ec3: ov
150 \

le2 (mA)

\
NI -

=0V

E—
——+--ov
L-—~i5vi
— 1. 20y
o — 4
o 50 100 150 200

EpV)

Figure 1. Screen Characteristics

2 To prevent excessive Grid No. 1 Dissipation during warm-up the following
minimum values of Rg2 are required.

Plate Supply Grid No. 2 Resistor
135V 820 ohms
170V 1200 ohms
230V 2200 ohms

° For optimum suppression of Barkhausen oscillations or snivets the beam plates
may be connected to a voltage of +20 volts.

The current to these beam plates is dependent on the plate load and may vary as
a function of the beam current in the picture tube.
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Ip(mA)

Ebc2 = 135v
Rc2 «g200
60 \ Ec3 « ov
a0 \
<
£
~
o \
\ \\
20 \ = Ecisov
\'\\ -
—] [=10v7]
—_— = 200
o —2sv
o 50 100 150 200
Ep(v)
Figure 2, Screen Characteristics
Ec2 *1I0V
Ec3* OV
600
| __—JEcsov
400
|-V
200 —tov4+—]
R —
—20v
o =25V
0 30 100 150 200
Epiv)
Figure 3. Plate Characteristics
Ebc2 =135V
Re2 » 8200
600 o3+ ov = 10V
1
-
/ | ] =5V
“00
i [ 1
= f/ -10v—]
//
#0a -15v
-20v_J
25v
8 -30v
() 50 100 150 200
Ep(V)

Figure 4. Plate Characteristics
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AMPEREX TUBE TYPE 20A03

The Amperex 20AQ3 has the same electrical characteristics as the Amperex
6AL3 except that it is designed for 450 ma controlled warm-up series string
operation.

The heater characteristics are:

Heater Voltage 20.2 volts + 10%

Heater Current 450 ma

12/64






AMPEREX TUBE TYPE 27GB5

TENTATIVE DATA

The 27GBS is an all-glass beam power pentode designed for use in horizontal
deflection output stages of TV receivers. It features a large plate to screen

grid current ratio. The 27GBS5 has an enlarged noval base: the magnoval base.

The 27GBS is electrically identical to the Amperex 6GB5 except for the follow-
ing heater characteristics:

Heating series supply
Heater Voltage 27 volts
Heater Current 300 ma

9/61
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amperex Tuse TYPE 27 KGO

The 27KG6 is an output pentode designed for use in horizontal deflection
circuits of color television receivers operating at supply voltages of
240 to 270 volts. It is identical to the 40KG6 except for heater charac-

teristics.

Heater Voltage 26. 7 volts

Heater Current 450 ma
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amperex Tuse Tvee 28ECA

The 28EC4 is a damper diode for use in horizontal deflection circuits
of color TV receivers. It is identical to the 42EC4 except for heater

characteristics.

Heater Voltage 28 volts

Heater Current 450 ma
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AMPEREX TUBE TYPE 40KG6

The Amperex 40KG6 is an output pentode specifically designed for use in hor-
izontal deflection circuits of color television receivers operating at supply

voltages of 240 to 270 volts.

S
F—IEMAX—’

PIN CONNECTIONS

I- GRID NO.I

2- GRID NO.3

3— GRIDNO.2

4- HEATER

5— HEATER

6— GRID NO.2

7- GRID NO.3 43

8- GRID NO. | 6 i
9— CATHODE M

P— CAP-PLATE

(—Uﬁ

z b
X Rl®

GENERAL CHARACTERISTICS

MECHANICAL

Base
Dimensions

ELECTRICAL
Heating

Heater Voltage
Heater Current

Interlectrode Capacitances

Plate to Grid No. 1
Grid No. 1 to Heater

MAXIMUM RATINGS

Plate Voltage (Zero Current)
Peak Plate Voltage
Grid No. 2 Voltage (Zero Current)
Grid No. 2 Voltage
Plate Dissipation*
Grid No. 2 Dissipation
Cathode Current
Cathode to Heater Voltage
Grid No. 1 Resistance

Fixed Bias

Stabilized Circuits

Wom__|

magnoval
see outline drawing

indirect by AC or DC,
series supply
40 volts

300 ma

2.5 pf
200 nf

700 volts
7000 volts
700 volts
250 volts
34 watts
T watts
500 ma
250 volts

0.25 megohm
2.2 megohms

! A plate dissipation of 34 watts should not be exceeded under the worst

probable operating conditions at normal picture width.
1/65



40KG6

TYPICAL CHARACTERISTICS®

Plate Voltage 160 45 volts
Grid No. 2 Voltage 160 160 volts W/
Grid No. 1 Voltage 0 0 volts
Plate Current 1400 1000 (min.) ma
Grid No. 2 Current 45 -- ma
Grid No. 3 Voltage 0 0 volts
TYPICAL OPERATION®

Plate Voltage (End of Scan)* 60V + 0.1 Vp,
Peak Plate Current 1 amp
Plate Current 440 ma
Grid No. 2 Current 40 ma
Grid No. 2 Voltage 175 volts
Grid No. 3 Voltage® 0 volts

Ep-Ecp - 160V

Ec3:=0v {ado

1200

1000

80

<
13
>
/ 600 60
<
/] £
400 40 o
/ 1
- c2 200 20
A
—/
=l o Lo
-50 —-40 -30 -20 -10 0

Eci (V)

® In order not to exceed the maximum ratings for Plate and Grid No. 2 Dissipation,
these characteristics should be measured under pulse conditions.

® The minimum required cut off voltage during flyback is 170 volts at:

Plate Voltage 7000 volts
Grid No. 2 Voltage 175 volts
Grid No. 1 Impedance 1k ohm at horizontal frequency.

* The value 0.1Vp is included to allow for 10% variation of the supply voltage.
When selecting supply voltage care should be taken not to exceed the maximum
rated plate cut off voltage.

® For optimum suppression of Barkhausen oscillations and snivets, the beam
plates may be connected to a voltage of +15 volts.

O

2 1/65



AMPEREX TUBE TYPE 42EC4

The Amperex 42EC4 is a damper diode for use in horizontal deflection cir-
cuits of color TV receivers operating at supply voltages of 240 to 270 volts.

3
._lls MAX->

PIN CONNECTIONS
|- INTERNAL CONNECTION

5— HEATER

6— INTERNAL CONNECTION
7- PLATE

8- PLATE A az
9- INTERNAL CONNECTION MAX 32

K- CAP-CATHODE

I
R

GENERAL CHARACTERISTICS

MECHANICAL
Base magnoval
Dimensions see outline drawing
ELECTRICAL
Heating* indirect by AC or DC,
series supply
Heater Voltage 42 volts
Heater Current 300 ma
Interelectrode Capacitances
Plate to Cathode Capacitance 13.5 pf
Cathode to Heater 3.7 pf
MAXIMUM RATINGS
Peak Plate to Cathode Voltage® 5600 volts
Plate Current 440 ma
Peak Plate Current 800 ma
Plate Dissipation 11 watts
Peak Cathode to Heater Voltage® 6300 volts
Diode Resistance at Plate Current = 440 ma 45 ohms

! The minimum resistance between any heater pin of a heater chain and the supply
should be 100 ohms. This resistance may entirely or partially consist of the hot
resistance of a part of the heater chain.

2 Maximum pulse duration is 22% of one cycle and 18 pusec.
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AMPEREX TUBE TYPE 5651

The 5651 is a miniature voltage reference tube of the cold cathode dis-
charge type. It is designed for use in D.C. amplifiers, stable regulated power
supplies, oscilloscope calibrators and similar applications.

Special processing of the tube and its elements insures extremely stable
operation and freedom from long and short term drift,

The AMPEREX 5651 has many of the design and processing features of
the popular AMPEREX tube type OG3.

GENERAL CHARACTERISTICS

ELECTRICAL

Maximum Ratings, absolute values
D.C. Starting Voltage (min.) & 115 volts
D.C. Operating Current (max.) 3.5 ma
D.C. Operating Current (min.) 1.5 ma
Ambient Temperature Limits —55 to + 90°C

Typical Operation

Recommended D.C. Operating Current 2,5 ma
Operating Voltage at 1.5 ma (min.) 82 volts
Operating Voltage at 3,5 ma (max.) 92 volts
Voltage Regulation (I = 1.5 — 3.5 ma) (average) 0.8 volt
Voltage Regulation (Ia = 1.5 — 3.5 ma) (max.) 3 volts
Stability 2 0.1 volt
MECHANICAL
Cathode Cold Cathode
Base Miniature Button-7 Pin
Bulb T 5%
Max. Overall Height 21/8"
Max. Seated Height 17/8"
Max. Diameter 3/4"
Mounting Position any

1 With an illumination of 50 - 500 lumens.

2 The maximum voltage fluctuation at any cirrent level within the operating current
range.
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Basing Connections

Pin 1 - Plate

Pin 2 - Cathode

Pin 3 - Internally
Connected

Pin 4 - Cathode

Pin 5 - Plate

Pin 6 - Internally
Connected

Pin 7 - Cathode
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AMPEREX TuBE TYPE 5654

The 5654 is a reliable sharp cutoff pentode for use as a wide band, high
frequency RF and IF amplifier. It is designed to provide reliable service under
the shock and vibration conditions encountered in aircraft and mobile applica-~
tions,

PIN CONNECTIONS

I. GRID NO.| (—/L\ T
2. CATHODE, GRID NO 3
AND INTERNAL SHIELD 15MAX

3. HEATER 3 | =

4. HEATER Igmax | TS5 |ls:352

5. PLATE

6. GRID NO. 2

7. CATHODE, GRID NO. 3

AND INTERNAL SHIELD
U7
MECHANICAL
Cathode coated, unipotential
Base E7-1
Basing Designation 7BD
Bulb T5Y%
QOutline 5-1
Mounting Position any
ELECTRICAL
Heater Voltage 1 { 6.3 volts
Heater Current at 6,3 volts 1 175 mA
Direct Interelectrode Capacitances (With External Shield)
Output Capacitance 2.85 * 0.4 puf
Input Capacitance 4.0 t 0.6 puf
Between Plate and Grid No. 1 0.02 puf max
Maximum Ratings (Absolute Limits)

Plate Voltage 200 volts max
Plate Voltage (Without Current) 550 volts max
Plate Dissipation 1.85 watts max
Grid No. 2 Voltage 155 volts max
Grid No. 2 Voltage (Without Current) 550 volts max
Cathode Current 20 mA max
Grid No. 1 Circuit Resistance 0.5 megohm max
Voltage Between Cathode and Heater 130 volts max
Bulb Temperature 165°C max

1 The maximum deviation of the heater current at a heater voltage of 6.3 volts is 15
mA. In order to obtain a prolonged tube life the maximum variation of the heater vol-
tage should be less than f 10% (absolute limits).

E 1
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Typical Characteristics

Plate Voltage 120 180 volts
Grid No. 2 Voltage 120 120 volts
Cathode Resistor 180 180 ohms
Plate Current Ted 7.7 mA
Grid No. 2 Current 2,5 2.4 mA
Transconductance 5000 5100 micromhos
Plate Resistance 0.3 0.5 megohm
Grid No. 1 Voltage at Plate Current

of 10 microamps —8.5 —8.5 volts

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Plate Voltage 120 volts
Grid No. 2 Voltage 120 volts
Grid No. 1 Voltage — 2 volts
Plate Current 3 —12mA
Transconductance 3500— 6500 micromhos
Negative Grid No. 1 Current

(Grid Series Resistor = 0.1 Megohm) 0.1 A

Shock and Vibration 2

The tube can withstand vibrations of 2.5 g at 50 cps for a period of 32
hours. It can also withstand impact accelerations up to 500 g (measured
with the N.R.L. impact machine for electronic devices, lifting the hammer
over an angle of 30°).

Heater Cycling ?
The tube can withstand a minimum of 2000 cycles under the following con-
ditions:

Heater Voltage (cycled 1 minute on and 1 minute off) 7.5 volts
Voltage Between Cathode and Heater

(Cathode Negative With Respect to the Heater) 100 volts dc
Plate Voltage 0 volt
Grid No. 2 Voltage 0 volt
Grid No. 1 Voltage 0 volt

2 These test conditions are only given for evaluation of the ruggedness of the tube. They
are by no means to be interpreted as suitable operating conditions.



AMPEREX TUBE TYPE 5726

The 5726 is a reliable twin diode with separate cathodes for use in pro=
fessional equipment as a detector or low=current power rectifier. It is designed
to give reliable service under the shock and vibration conditions encountered in
aircraft and mobile applications,

PIN CONNECTIONS

. CATHODE DIODE NO. 2
. PLATE DIODE NO. |

. HEATER

. HEATER

. CATHODE DIODE NO. |
. INTERNAL SHIELD

. PLATE DIODE NO, 2

PN

MAX

MECHANICAL
Cathode coated, unipotential
Base E7-1
Bulb T5Y%
Outline 5-1
Mounting Position any
ELECTRICAL
Heater Voltage 6.3 volts + 10%
Heater Current 300 + 25 mA
Resonant Frequency for Each Diode 700 Mc/s
Direct Interelectrode Capacitances (Measured With External Shield; Each Section)
Plate to All Other Elements 3.2 £0.8 puf
Cathode To All Other Elements 3.9 +0.8 puf
Plate Diode No. 1 to Plate Diode No. 2 0.026 puf
Maximum Ratings (Absolute Limits, Each Diode)
Peak Inverse Plate Voltage 360 volts max
Plate Current 10 mA max
Steady State Peak Plate Current 60 mA max
Peak Voltage Between Cathode and Heater 360 volts max
Bulb Temperature 1 165°C max

Operating Characteristics As Half-Wave Rectifier (Each Diode)

Plate Supply Voltage 117 volts rms
Minimum Total Plate Supply Resistance 300 ohms
Input Capacitor of the Smoothing Filter 8 uf

D-C Output Current 9 mA max

1 Tube life and reliability of performance will be enhanced by operation at lower temperature.

E 1
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CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
D-C Output Current From Full-Wave Rectifier

Transformer Voltage 2x 165 volts rms
Total Plate Supply Resistance 2x300 ohms
Input Capacitor of the Smoothing Filter 8 uf

Load Resistance

11,000 ohms

D-C Output Current 16 mA min
Plate Current (Each Diode)

D-C Plate Voltage 10 volts

Plate Current 40 mA min
Plate Current at Zero Plate Voltage (Each Diode)

Plate Voltage 0 volt

Load Resistance 40,000 ohms

Plate Current 2 to 20 pA
Plate Current Difference (Between the Diodes)

Plate Voltage 0 volt

Load Resistance

40,000 ohms

Plate Current Difference 5 pA max

Heater Cathode Leakage Current

Heater to Cathode Voltage 100 volts
Heater to Cathode Current 10 1A max

Interelectrode Leakage Resistance

Interelectrode Voltage 300 volts d-c
Interelectrode Leakage Resistance 100 megohms min

Heater Cycling 2 The tube can withstand a minimum of 2000 cycles of heater
switching under the following conditions:

Heater Voltage (cycled 1 minute on, 1 minute off) 7.5 volts
Heater to Cathode Voltage
(Cathode Negative with respect to heater) 135 volts d-c
Plate Voltage 0 volt
Shock Rating 2 about 700 g

Forces as applied by the N.R.L. impact machine for electromc devices
caused by 5 blows of the hammer lifted over an angle of 48° in each of
4 different positions of the tube.

Fatigue Rating ? 2.58

Vibrational forces for a period of 32 hours at a frequency of 25 cycles
per second in each of 3 positions of the tube.

2 These test conditions are only given for evaluation of the ruggedness of the tube, They are
by no means to be interpreted as suitable operating conditions.

n 2



AMPEREX TUBE TYPE 9823

TENTATIVE DATA

The Amperex 5823 is a triode, gas-filled cold cathode trigger tube, This minia-
ture tube fulfills the requirements for use as a relay tube in the “‘on-off’* con-
trol of low current circuits. Its unusual characteristics make it of interest in

relay, counter and computing circuits, welding timers, power switching, remote
control and industrial control circuits,

A small pulse applied to the trigger electrode will place the tube in operation

by starting the gas discharge between the trigger electrode and cathode. There-
after, the discharge will be transferred to the main gap between plate and cathode.
Thus the trigger electrode may be used to energize a relay connected in the plate
circuit of the tube,

The Amperex 5823 requires no heater power, consequently no warmup time is re-
quired. During ‘standby periods the tube is inoperative so that long life may be
expected.

r%MAXf

PIN CONNECTIONS =

I. ANODE | f T
INTERNAL CONNECTION | \

CATHODE 7
STARTER ELECTRODE g i
INTERNAL CONNEC TION max 28
INTERNAL “CONNECTION MAX
CATHODE

NOGRWN

\
|
1[0

5-2

4CK

GENERAL CHARACTERISTICS

MECHANICAL

Dimensions see outline drawing
Mounting Position any

Base 7 pin miniature, 4CK
Bulb T 5%

Qutline 5-2

ELECTRICAL

Average Plate-Cathode Breakdown Voltage

with Trigger Voltage Zero or Positive 290 volts
Average Plate-Cathode Burning Voltage

at 25 ma 62 volts
Average Trigger-Cathode Breakdown Voltage

with Plate Voltage Zero or Positive 80 volts
Average Trigger-Cathode Voltage when Break-

down has occured (Plate-Cathode Current

25 ma) 61 volts
Ionization time (approx) 1 20 wsec
Deionization time 1 500 psec
Average Trigger-Cathode Current Required

to cause Transfer (E = 140 volts) 50 pa

e With an instantaneous plate voltage of 185 volts, peak positive trigger bias voltage of

+70 volts, peak positive trigger input pulse of + 50 volts, trigger series resistor of
0.1 meg and 820 ohms plate series resistor.

6/61 LB
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Plate-Cathode Voltage at which self-ignition

Maximum Ratings, Absolute Values

Plate and Trigger both Positive

will not occur 2 200 volts max
Trigger-Cathode Breakdown voltage 2 105 volts min
Trigger-Cathode Voltage at which Trigger Breakdown

will not occur 3 73 volts max
Trigger-Cathode Current necessary to cause Transfer

Eb=140 volts peak 400 pa max

E =175 volts peak # 160 pa max
Plate-Cathode Voltage drop 5 85 volts max
Trigger-Cathode Voltage drop 6 75 volts max
Peak Cathode Current 100 ma max
Average Cathode Current

(Averaging time =15 seconds) 25 ma max
Peak Trigger Current (with Positive Trigger Voltage) 100 ma max
Ambient Temperature —60%C to +75°C max

Plate Positive and Trigger Zero or Negative

Plate-Trigger Voltage for which Breakdown will not occur
Trigger Voltage between 0 and -65 volts) 200 volts max

Plate Negative and Trigger Zero or Positive

Plate-Trigger Voltage (Trigger Voltage between 0 and 73
volts approx) 7»8 180 volts max

Typical Operation
s
For Use as a Relay Tube with 50 Cycle AC Supply

Plate Supply Voltage 117 volts rms
AC Trigger Voltage:
Positive Prefiring Voltage 70 volts max
Positive Triggering Voltage 35 volts min
Firing Voltage © 105 volts min

APPLICATION NOTES

This tube is recommended for operation in those cases where the plate and trigger are
both positive.

The tube may be used in rectifier applications where:

Peak Inverse Voltage =200 volts max
Peak Cathode Current = 100 mA max
Average Cathode Current = 25 mA

It is not recommended that tube be operated with a cathode current of less than 8 mA.

2 With a variable DC plate voltage Vtr = 0 volts, plate circuit series resistor of 3,000
ohms and trigger series resistor of 50,000 ohms

With DC plate voltage of 0 volts, variable DC trigger voltage, plate circuit series re-
sistor of 3000 ohms and 50,000 ohms trigger series resistor.

With variable DC trigger voltage, plate circuit series resistor of 3000 ohms and 2 meg
trigger series resistor.

5 With DC plate voltage of 230 volts, DC trigger voltage of 91 volts, DC cathode current
of 50 ma, plate series resistor of 3000 ohms and 50,000 ohms trigger series resistor.

With DC plate voltage of 9 volts, variable DC trigger voltage, DC trigger current of 10
ma and 3000 ohms trigger series resistor.

The tube must not draw current while plate is negative.
8 Stronglight, such as sunlight, should not be allowed to fall on the tube.
Sum of in-phase instantaneous prefiring voltage and instantaneous triggering voltage.

H2 6/61
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TRANSFER CHARACTERISTICS
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AMPEREX TUBE TYPE 5842

The 5842 is a miniature triode designed for grounded grid application in wide
band amplifier stages where a high figure of merit is required, It features low
noise, high gain, and high transconductance.

The 5842 is a plug-in replacement for the 417A in existing equipment,

—-%MAX-—

PIN_CONNECTIONS A

| = PLATE l
lI 3
]

2- NO CONNECTION
3- HEATER 7 |
4- GRID MAX T63

i
5- GRID 2 'z
6- CATHODE MAX
7- GRID t
8- GRID \_ /
9- HEATER ; ! |U U UU

6—1

GENERAL CHARACTERISTICS

MECHANICAL
Cathode coated, unipotential
Bulb T 6%
Outline 6-1
Base E9-1
Mounting position any
ELECTRICAL
Heater voltage 6.3 volts
Heater current 300 mA

Direct Interelectrode Capacitances (without external shield)(Grounded Grid)

Input (K to g T h) - 9.0 puf
Output (pto g + h) 1.8 puf
Plate to cathode and heater 0.55 ppf

Revised 4/63



Maximum Ratings, Absolute Values

Heater voltage (ac or dc) y ' 6.3 + 10% volts max
Heater to cathode voltage 55 volts max
Plate voltage 200 volts max
Cathode current - 38 mA max
Plate dissipation 4.5 watts max
Bulb temperature 160°C max

Typical Operation
Plate voltage 150 130 volts

Grid voltage 0 9 volts
Plate current 25 27 mA
Cathode bias resistance 60 360 ohms
Plate resistance 1700 1600 ohms
Transconductance 25,000 27,000 micromhos
Amplification factor 43 43

PLATE CHARACTERISTICS
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PLATE RESISTANCE CHARACTERISTICS
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AMPLIFICATION FACTOR CHARACTERISTICS
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AMPEREX TUBE TYPE 5847

The 5847 is a high-gain, miniature pentode designed for applications in
broad-band amplification where its high figure of merit is required. It is a plug-

s

in replacement for the type 404A. The 5847 is intended for replacement purposes
only in existing equipment. For new equipment designs, the Amperex type 6688
is recommended. The 6688 has a different base pin arrangement and higher trans-

conductance.

GENERAL CHARACTERISTICS

ELECTRICAL

Heater Voltage
Heater Current

Direct Interelectrode Capacitances

Grid to Plate (max. )
Input
Output

6.3 volts
300 mA

Without With External
External Shield Shield (EIA #315)

Characteristics & Typical Operation

Plate Voltage

Screen Grid Voltage
Cathode Bias Resistance
Control Grid Voltage
Plate Current

Screen Grid Current
Transconductance

MECHANICAL

Base

Max. Overall Length
Max. Seated Height
Max. Diameter
Mounting Position

* Operating conditions to minimize gain
uations.

0.05 0.04 puf
7.0 7.1  puf
2.5 2.9 ppf

;

150 160 volts

150 160 volts

110 600 ohms
o + 8.5 volts

13.0 13.0 mA

4.5 4.5 mA

12500 12500 micromhos

Small button, 9 pin
1% inches
1Y inches
7/8 inche
any

variations due to supply voltage fluct-

"l
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MAXIMUM RATINGS (Design Center Values)

Plate Voltage

Plate Dissipation
Screen Grid Voltage
Screen Grid Dissipation
Cathode Current
Heater-Cathode Voltage
Grid Resistance

CATHODE,SUPPRESSOR
GRID & INTERNAL
SHIELD

B 2 Revised 10/58

MEASURED AT

¥
6 DIA.ONBULB

E9-1 SMALL
BUTTON
9-PIN BASE

180
3.0
180
0.75
35
50
0.1

7
— g MAXT>

volts
watts
volts
watt
mA
volts
megohn
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PLATE MILLIAMPERES

SCREEN GRID MILLIAMPERES

9841
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ampeRex Tt TYPE 5920/E90CC

The Amperex 5920/E90CC is a long-life, reliable twin triode designed for use
in computer circuits, Operation of the tube for long periods under cut-off condi-
tions will not cause deterioration of the emission surface. The tube is not in-
tended for use in circuits critical as to hum, microphonics or noise,

The 5920/E90CC is one of the Amperex ‘‘Premium Quality 10,000 Hour’’ tubes,

3
-‘—EMAX——‘

PIN CONNECTIONS

| -PLATE, TRIODE 2 I 13 4l
2-PLATE, TRIODE | T5= Zs'é Za
3-HEATER 2 MAX MAX
4-HEATER

5-GRID, TRIODE |

6-GRID, TRIODE 2

7-CATHODE

GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Base miniature 7 pin (7BF)
Bulb T 5%
Mounting Position any
ELECTRICAL
Cathode coated, unipotential
Heating indirect by ac or dc
parallel or series supply
Heater Voltage 2 6.3 volts
Heater current at 6,3 volts 2 400 mA

1 To obtain a life of 10,000 hours with parallel heater connections, the maximum varia-
tion of heater voltage should be less than 5% maximum, In the case of series heater
connections, the maximum variation of the heater current due to voltage fluctuations
and tolerances in the associated components should be less than *1.5%.

Revised 8/60 Bl



5920/E90CC

Direct Interelectrode Capacitances

Cathode to heater 6.5 ppf
Section [

Plate to all other elements 0.35 upf
Grid to all other elements 3.4 pyuf
Plate to Grid 2.5 puf
Grid to Heater 0.15 ppuf max
Section I1

Plate to all other elements 0.4 ppf
Grid to all other elements 3.4 puf
Plate to Grid 2.5 ppuf
Grid to Heater 0.3 ppf max
Between Sections

Plate Section I to Plate Section II 1.4 pyf max
Grid Section I to Grid Section II 0,22 pyef-max
Grid Section I to Plate Section I1 0.35 pif max
Plate Section I to Grid Section I 0,15 puf max

Maximum Ratings, Absolute V alues

(Each Section)

Heater Voltage

Plate Voltage

Plate Voltage (Zero Plate Current)

Plate Dissipation

Cathode Current

Peak Cathode Current 5

Negative Grid Voltage

Peak Negative Grid Voltage

Positive Grid Voltage

Grid Current e

Peak Grid Current

Grid Circuit Resistance (with fixed bias)
Grid Circuit Resistance (with automatic bias)
Voltage between Heater and Cathode

6.3 volts 5%
300 volts max
600 volts max
2 watts max
15 mA max
75 mA max
100 volts max
200 volts max
0 volts max
250 A max
1 mA maxs

0.5 megohm max
1 megohm max

100 volts max

Bulb Temperature 170°C max
2 Averaging time =10 milliseconds max
2 Revised 8/60-



5920/E90CC

Typical Operation
(Each Section)

Plate Voltage

Plate Current
Negative Grid Voltage
Cathode Resistor

Plate Current (Negative Grid Bias = 2,] volts)

100 volts
8.5 mA
2.1 volts
250 ohms
8.5 t4 mA

Grid Voltage starting point (Grid Bias at Grid

Current =+ 0,3 pA)

0.2 volts

Negative Grid Current (Resistance between Grid

and Ground = (0,1 megohm) 4
Cathode Heating Time

Insulation between any two Electrodes

Insulation between Cathode (positive) and

Heater (negative)
Transconductance >
Amplification Factor

0.5 £A max

12 sec

17 sec max
20 megohms

2 megohms
6000 micromhos
27

Typical Operation

Computer Service

(Each Section)

Supply Voltage

Plate Circuit Resistor

Grid Circuit Resistor

Plate Current at Zero Grid Bias °

Plate Current at Grid Bias = —10 volts °

150 volts
20,000 ohms
47,000 ohms
5.6 £ 0.6 mA
0-0.1mA

(The maximum difference between the negative grid voltages of the two units

for plate currents of 0,1 mA is 2 volts)®

3 End of life is reached when one or more of the characteristics given below have chang-

ed to the following values.

Transconductance

Plate Current at Zero Grid Bias

Negative Grid Current

Plate Current at Grid Bias = —10V

Cut-Off Balance

Revised 8/60

< 3000 micromhos
< 4.5mA
> 2.5 pA
> 0.1mA
0 2 volts
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5920/E90CC

Characteristics Range Value for Equipment Design

Heater Current (E, = 6.3V)
Plate Current (Ep =100V, Eg =—2.1V)
Transconductance (Ep = 100V, Rk =250 (1)
Plate Current (Epb = 150V, Rp = 20 K(2, Rg =
47K(), VR =0V)
Plate Current (Epp = 150V, Rb =20 K(), Rg =
47 KQ, VR =—10V)
Cut-Off Balance (Epp = Ebb' =150V, Rp = Rb' =
20K(), Rg =Rg' =47 K(), I = 15" = 0.1 mA)
Negative Grid Current (Ep = 100V, Rg =250 (2)
Cathode-Heater Current (cathode positive)
(EK/n =100V, R =1 M{))
Insulation (between any two electrodes, E =300V)

Direct Interelectrode Capacitances

Section |

Plate to Grid

Plate to all other Elements
Grid to all other Elements
Grid to Heater

Section 11

Plate to Grid

Plate to all other Elements
Grid to all other Elements
Grid to Heater

Between the Sections

Plate Section I to Plate Section I1
Grid Section I to Grid Section II
Plate Section I to Grid Section I1
Plate Section IT to Grid Section I

380 - 420 mA
4,5 - 12,5 mA

4500 - 7500 micromhos

5.0 = 6.2 mA
0.1 mA max

2 volts max
0.2 pA max

15 pA max
20 megohms min

2.0 - 3.0 puf
0.25 = 0.45 ppf
3.0 = 4,0 ppf
0.15 puf max

2.0 - 3.0 ppuf
0.30 = 0.50 puf
3.0 4.0 puf
0.3 puf max

1.4 ppf
0.22 pyf max

0.35 ppuf max
0.15 pyif max

APPLICATION NOTE

It is advisable to restrict the circuit resistance between heater and cathode to values less

than 20,000 ohms for stable operation.

m4
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5920/E90CC
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TRANSFER CHARACTERISTICS
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AMPEREX TUBE TYPE 6007/5913

-

The 6007 is a sub-miniature pentode output amplifier for hearing-aids and

other purposes, where small size, light weight and low battery drain are im-
portant. The 6007 has flexible silvered terminal leads which may be solder-
ed directly to the circuit elements. The wires are arranged in a straight line

so that, if they are cut off to a length of 0.2" the tube can be fitted in a
standard 5-pin subminiature socket.

GENERAL CHARACTERISTICS

MECHANICAL
Filament coated
Bulb T2
Base none
Maximum diameter 0.322"
Mounting position any

Basing connections - JETEC basing designation 5]

1. Plate

“2. Grid No. 2 max 322"

3. t Filament

4, Grid No. 1
5. — Filament /‘ (

lZMjﬂ maxll@e”

Wire length 052"
Spacing 0.05"
. Diameter 0.016"
S
ELECTRIGAL
Filament Voltage 1.25 volts DC
Filament Current 13.3 mA
Direct Interelectrode Capacitances
Grid No. 1 to all other electrodes 2,5 puf
Plate to all other electrodes 2.2 puf

Plate to Grid No. 1 max., 0.2 puf
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6007/5913

Maximum Ratings

Plate voltage

Plate dissipation
Grid No. 2 voltage
Grid No. 2 dissipation
Cathode current

Grid No. 1 voltage

(when grid No. 1 current =

+ 0.3 microamp)

Circuit resistance between

grid No. 1 and filament
Filament voltage
Filament voltage

Typical Characteristics

Plate voltage
Grid No. 2 voltage
Grid No. 1 voltage
Plate current

Grid No. 2 current
Transconductance
Plate resistance

Operating Conditions as a Single Output Amplifier

Battery voltage

Plate load resistor

Grid leak resistor

Input voltage

Plate current

Grid No. 2 current

Power output

Total harmonic distortion

Battery voltage

Plate load resistor

Grid leak resistor
Cathode resistor

Input voltage

Plate current

Grid No. 2 current

Power output

Total harmonic distortion

0.50
0.095

0.42
0.08

22.5
0.1
10

45
0.1

5600

45
25
45
6
600

—0.2

10
max. 1.55
min. 0.9

22.5
22.5
— 0.2
475
100
420
0.4

0.45
0.34
0.09
1.8
10

0.8
0.42
0.11

10

volts
milliwatts
volts
milliwatts
microamps

volt

megohms
volt
volt

volts

volts

volt

microamps -
microamps
micromhos
megohms

volts
megohm
megohms
volt (RMS)
mA

mA
milliwatt
%

volts

megohm

megohms

ohms )

volt (RMS) ‘
mA e 4
mA

milliwatts

%



6007/5913

Operating Conditions as a Push-Pull Amplifier (Class AB1)

Battery voltage 22,5 volts
Plate load resistor
(plate to plate) 0.12 megohm
Grid leak resistor 5 megohms
Input voltage 0 0.7 volt (RMS)
Plate current 0.97 0.49 mA
Grid No. 2 current 0.21 0.16 mA
Power Output 0 4,2 milliwatts
Total harmonic distortion 0 8.5 %
i |
1
LIZND
Ny,
e Ay
+
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AMPEREX TUBE TYPE 6008 /5911

The 6008 is a sub-miniature pentode voltage amplifier for hearing-aids and
other purposes, where small size, light weight and low battery drain are
important, The 6008 has flexible silvered terminal leads which may be sold-
ered directly to the circuit elements. The wires are arranged in a straight
line so that, if they are cut off to a length of 0,2" the tube can be fitted in
a standard 5-pin sub-miniature socket.

GENERAL CHARACTERISTICS

MECHANICAL
Filament coated
Bulb E2
Base none
Maximum diameter 0.322"
Mounting position any

Basing connections - JETEC basing designation 5]

1. Plate

2. Grid No. 2
3, * filament
4, Grid No. 1

max 322"

5. — filament ’ i A
X
N
-
>
]
‘1
[ % Wire Length 0:2Y
” A 3 Spacing 0.05"
m' S Diameter 0.016"
il By
ELECTRICAL
Filament voltage 0.625 volt DC
Filamgnt current 13.3 mA
Direct interelectrode capacitances
Grid No. 1 to all other electrodes 1.5 puf
Plate to all other electrodes 1.5 puf

Plate to Grid No. 1 max. 0.2 puf



6008 /5911

Plate Voltage

Plate dissipation
Grid No. 2 voltage
Grid No. 2 dissipation
Cathode current

Grid No. 1 voltage

(when grid No. 1 current =

+ 0.3 microamp)
Circuit resistance between
grid No. 1 and filament
Filament voltage
Filament voltage

Typical Characteristics

Plate voltage
Grid No. 2 voltage
Grid No. 1 voltage
Plate current

Grid No. 2 current
Transconductance
Plate Resistance

Operating Conditions

Battery voltage

Grid No. 1 voltage

Grid No. 2 series resistor

Plate resistor

Grid leak resistor

Grid leak resistor of the
next tube

Plate current

Grid No. 2 current

Voltage gain

Total harmonic distortion
at an output voltage of
3 volts RMS

45
1.5
45
0.5
75

— 0.2

10
max. 0.78
min. 0.45

22.5
18

— L.15
50

10

100

22,5 22,5
0 — 0.63
3.9 2.7

101 5
11.% 11.8

2.5 3.0
31 30

volts
milliwate
volts
milliwatt
microamps

volt

megohms
volt
volt

volts
volts

volt
microamps
microamps
micromhos
megohm

volts
volts
megohms
megohm
megohms

megohms

microamps
microamps

%

1 The input damping of the tube is about 6 megohms in this case.
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AMPEREX TUBE TYPE 6084 /ESOF

The 6084 is a ruggedized amplifier pentode designed for use in circuits

where high gain and low noise are important,

The cathode is oxide coated, indirectly heated. Among the applications
in which the 6084 has provided extremely satisfactory service are microphone
amplifiers and pre-amplifiers in sensitive measuring circuits.

It is one of the AMPEREX ‘‘Premium Quality”’ tubes and is guaranteed
for a minimum life of 10,000 hours when operated within ratings.

ELECTRICAL

Cathode
Heater voltage !

Heater current at 6.3 volts 1

Direct Interel ectrode Capacitances

Input capacitance
Output capacitance
Plate to grid No. 1
Grid No. 1 to heater
Heater to cathode

Typical Characteristics

Plate voltage
Grid No. 3 voltage
Grid No. 2 voltage
Cathode resi stor
Plate current 2
Grid No. 2 current
Transconductance 2

2

Amplification factor of grid No. 2
with respect to grid No. 1

Plate resistance

1.5 megohm nom.,

GENERAL CHARACTERISTICS

coated, unipotential
6.3 volts
0.3 £0.015 amp.

5.0 £0.5 uuf

7.3 £0.5 uuf
max., 0.025 uuf
max., 0,002 uuf
3.7 uuf

250 volts
0 volt
100 volts
550 ohms
310.5 ma
0.65 £0.2 ma
1850 * 350 micromhos

25
1.0 megohm min.

1 In order to obtain a useful life of 10,000 hours in case of parallel supply, the maximum
variation of the heater voltage should be less than 5% (absolute limit)
In order to obtain a useful life of 10,000 hours in case of series supply, the maximum
variation of the heater current due to voltage fluctuations and tolerances in the circuit

components should be less than +1.5% (absolute limit)

2 The end point of life is reached when one or more of the characteristics have changed

to the following values:

Plate current
Grid No. 2 current
Transconductance

Negative grid current (grid series resistor

=0.1 megohm)

2.0 ma
0.35 ma
1200 micromhos

0.2 microamps
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6084 /E8OF

Equivalent noise resistance (bandwidth
0-10 000 c/s; grid No. 1 circuit resistance

=0 ohm) 40,000 ohms max.
Plate current at grid No. 1 bias = —7.5 volts 20 microamps max.
Grid current starting point. Grid No. 1 bias N
at grid No. 1 current =+ 0.3 uA — 1.3 volts max.
Negative grid current (grid series resistor
0.1 megohm) ? 0.1 microamps max,
Grid No. 1 hum voltage (grid leak = 1 megohm) 5 microvolts max.
Insulation between cathode and heater (voltage
between cathode and heater 120 volts) a 10 megohms min,
MECHANICAL
Base Small button Noval 9-pin, JETEC 9B]
Bulb T6%
Maximum diameter 7/8"
Maximum overall length 2 5/8"
Mounting position Any
Shock and vibration See note 4
MAXIMUM RATINGS (absolute values)
Heater voltage 6.3 volts £5%
Plate voltage max. 300 volts
Plate voltage without current max, 600 volts -
Plate dissipation max, 1.3 watts
Grid No. 2 voltage max, 200 volts
Grid No. 2 voltage without current max. 600 volts
Grid No. 2 dissipation max. 0.4 wartt
Grid No. 1 negative bias max, 100 volts
Grid No. 3 negative bias max. 100 volts
Cathode current max, 9 ma
Grid No. 1 circuit resistance see curve
Voltage between heater and cathode max, 120 volts
— (cath. pos., heater neg.)
> Voltage between heater and cathode max. 60 volts
(cath. neg., heater pos.)
Bulb temperature max. 170°C
2 The end point of life is reached when one or more of the characteristics have changed to
the following values:
Plate current 2.0 ma
Grid No. 2 current 0.35 ma
Tronsconductance 1200 micromhos
Negative grid current (grid series resistor
= 0.1 megohm) 0.2 microamps "’

3 |n order to prevent the operation of the tube from being affected by variations of the heater
to cothode insulation, it is advisable to keep the external resistance between heater and

cathode less than 20,000 ohms.

4 The tube can withstand vibrations of 2.5 g for 96 hours at 50 c/s and the peak impact acce-
leration obtained with the aid of the N.R.L. impact machine for electronic devices, lifting

the hammer through an angle of 30°.

Revised 7/!



6084 /ESOF

TYPICAL OPERATING CONDITIONS for use as Resistance-Coupled A.F. Amplifier

—_—
0)
| R Eo
— O
—_— Epb
- +
Ck =50 uf
Rp =0.22 megohm; Rg = 0.68 megohm Cg,'= 0.5 uf
C =0.01 uf
—
Ebb Rg2 Rk Ib Ic2 |Voltage Eo® | Distortion ©
(Volts) | (megohm) | (ohms)| (ma) | (ma) gain (volts | (percent)
(Eo/Ei) | rms)
100 1.0 3300 | 0.29 | 0.07 120 8 L7
200 1.2 1800 0.61 | 0.13 165 20 L6
250 1.2 1500 | 0.80 | 0.17 175 25 L4
300 1.2 1200 0.98 | 0.20 190 30 L1
400 1.2 1000 1.37 | 0.28 200 40 0.9
TYPICAL OPERATING CONDITIONS for use as Electrometer Pentode
Heater voltage 4.5 volts
Plate voltage 40 volts
Grid No. 3 voltage 0 volt
Grid No. 2 voltage 40 volts
Grid No. 1 bias — 1.6 volts
Plate current 40 microamps
Grid No. 2 current 0 microamps
a Grid No. 1 current max. 10 1© amp

S At grid current starting point.



6084/ ESOF

PIN 1 =GRID #2

PIN 2 = INTERNAL SHIELD
PIN 3 =CATHODE

PIN 4 “HEATER

PIN 5 THEATER

PIN 6 =PLATE

PIN7 = INTER{AL SHIELD

PIN 8 =GRID i3
PIN 9 =GRID #1



-10

6084 /ESOF
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MAX. PERMISSIBLE GRID NO.| CIRCUIT RESISTANCE —MEGOHMS

CURVE: |-PLATE SUPPLY VOLTAGE=250VOLTS

CURVES 2 TO6: PLATE SUPPLY= 250 VOLTS

GRID NO.2 VOLTAGE =100 VOLTS FIXED
2-GRID NO.2 RESISTOR=0.l MEGOHM
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amperex Tust TYPE 6085/ ESOCC

The 6085 is a medium mu twin triode designed for industrial and communi-
cation applications where long-life and resistance to shock and vibration are
important, The cathode is oxide coated, indirectly heated.

The two heaters can be used A.C. or D.C., in parallel or in series. Aside
from the heaters which have a common connection, the triode units are com-
pletely separate permitting flexibility in circuit applications.

The 6085 is one of the AMPEREX *‘Premium Quality, 10,000 Hour’’ tubes.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode coated, unipotential
Heater voltage 1 6.3 or 12,6 volts
Heater current at 6,3 volts 1 0.6 + 0.03 amp
Heater current at 12,6 volts 1 0.3 + 0,015 amp.

Direct Interelectrode Capacitances

Triode No. 1 Without shield With shield 2
Input capacitance 2.4 2,6 £ 0.7 puf
Output capacitance 0.45 3.5 £ 0.7 puf
Plate to grid 3.1 3.0 + 0.6 puf
Grid to heater max. 0,23 max. 0,23 puf
Cathode to heater 4.8 4.8 puf

Triode No. 2

Input capacitance 2.4 2.6 + 0.7 puf
Output capacitance 0.55 3.0 + 0.7 pupuf
Plate to grid 3.0 3.0 £ 0.6 puf
Grid to heater max. 0,23 max. 0,23 puf
Cathode to heater 4.8 4.8 puf
Between triode No. 1 and triode No. 2

Plate to plate 1.45 1.3 + 0.4 puf
Grid to grid max, 0,013 max. 0,013 puf
Plate of triode No. 1 to

grid of triode No. 2 max. 0.1 max, 0,1 puf
Plate of triode No. 2 to

grid of triode No. 1 max. 0.065 max. 0.065 uuf

1 In order to obtain a useful tube life of 10,000 hours in case of parallel supply, the maxi-
mum variation of the heater voltage should be less than + 5% (absolute limit)
In order to obtain a useful tube life of 10,000 hours in case of series supply, the maxi-
mum variation of the heater current due to voltage fluctuations and tolerances in the
parts should be less than + 1,5% (absolute limit).

2 Length of shielding can = 2%’’, inner diameter = 7/8".
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6085/ E80CC

Typical Characteristics (each section)

Plate voltage

Cathode resistor

Plate current ?

Transconductance °

Amplification factor

Plate resistance

Plate resistance

Plate current difference of the two sections at a
grid bias of —5.5 volts (R = 0)

Plate current at a grid bias of — 17 volts and with
a plate resistor of 1 megohm

Grid current starting point. Grid bias at a grid
current of + 0,3 microamp

Negative grid current (grid series resistor = 0.1
megohm) @

Grid hum voltage (grid leak = 0.5 megohm, plate
current = 1,5 ma)

Insulation between cathode and heater (voltage
between cathode and heater = 120 volts)

Cathode heating time . 16 sec.

Cathode cooling time

MECHANICAL
Base
Maximum Diameter
Maximum Overall length

Mounting Position
Shock & Vibration

250 volts
920 ohms
6.0 * 0.6 ma
2700 + 500 micromhos
27
10,000 ohms
min, 7000 ohms
max, 3,0 ma
max. 15 microamps
max. — 1.3 volts
max, 0.5 microamps
max. 75 microvolts
min, 10 megohms
— max. 23 sec.
min, 13 sec.

Small button, 9 pin
(JETEC #9A)
7/8"
3 1/16"
any
See note 4

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

Maxi Ratings (absolut lues, each section)

Heater voltage

Plate voltage

Plate voltage without current

Plate dissipation

Grid negative bias

Grid circuit resistance

Grid current

Peak grid current

Cathode current

Peak cathode current (peak grid current less than
30 ma, duty cycle less than 0,005)

Peak cathode current (peak grid current less than
2 ma, duty cycle less than 0.2)

Voltage between heater and cathode

Circuit resistance between heater and cathode

Bulb temperature

6.3 volts +5%

max, 300 volts
max, 600 volts
max. 2 watts
max. 200 volts
max, 1 megohm
max. 0.3 ma
max, 30 ma
max. 12 ma

max., 150 ma

max, 30 ma
max. 120 volts
max. 0.1 megohm
max. 170°C

3 The end point of life is reached when one or more of the characteristics have changed to the following

values:
Plate current
Transconductance

Negative grid current (grid series resistor = 0.1 megohm)

min. 4.3 ma
min. 1800 micromhos
max. 1.0 microamp

4 The tube can withstand vibrations of 2.5 g for 96 hours at 50 ¢/s as well as the peak impact accelera-
tion obtained with the N.R.L. impact machine for electronic devices, when lifting the hammer at an

angle of 30°.

2 Revised 1/58



6085/ E80CC

OPERATING CONDITIONS for use as resistance - coupled A.F. amplifier

+—lb C

= _ T Ck =50 uf
Rp =0.047 hm; = s = ;
p megohm; Rk = 1200 ohms; Rg =0.15 megohm; C =0.01 uf
Ebb Ib Voltage Eo ® Distortion ©
(volts) (ma) gain (volts, rms) (percent)
200 1.86 18.5 20 3.3
250 2.45 18.5 30 3.8
300 3.15 18.5 40 4.0
—_ 350 3.80 18.5 50 4.1
400 4,40 18.5 - 60 4,2
o — J Ck =50 uf
Rp =0. s = g 30. -
p =0.1 megohm; Rk = 2200 ohms; Rg =0.33 megohm; C =0.01 uf
Ebb Ib Voltage Eo & Distortion °
(volts) (ma) gain (volts, rms) (percent)
200 1.00 20 22 3.1
250 1L.30 20 32 3.4
300 1.65 20 42 335
350 1.95 20 52 3.6
400 2.30 20 63 3.7
Rp =0.22 megohm; Rk = 3900 ohms; Rg =0.68 megohm (C:k____osg lufxf
Ebb Ib Voltage . Eo® Distortion ©
(volts) (ma) gain (volts, rms) (percent)
™ 200 0.52 2 19 2.3
250 0.67 21 29 2.6
300 0.83 21 38 3.0
350 0.99 21 47 3.1
400 1,15 21 S8 3.2

2 Output voltage at grid current starting point

8 At lower output voltages the distortion is approximately proportional to the voltage.
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PIN 9 THEATER C.T.
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AMPEREX TUBE TYPE §]89

The Amperex 61891 is a miniature, medium-mu twin triode, each section
of which has an individual cathode connection. The construction of the 6189 is
',n\ such that noise and microphony are reduced to a minimum. Hum is reduced by
use of a coiled tungsten heater. A center-tapped heater permits operation of the
tube from either a 6.3 volt or a 12.6 volt supply.

The 6189 is one of the Amperex '"Premium Quality, 10, 000 Hour' tubes.

GENERAL CHARACTERISTICS

MECHANICAL
Maximum Overall Dimensions
Length 2-3/16 inches
Seated Height 1-15/16 inches
Diameter 7/8 inch
Mounting Position any
Base Small Button, 9 pin
RETMA #9A
ELECTRICAL
Cathode Coated, unipotential
Series Parallel
Heater Voltage, AC or DC 12.6 6.3 volts
Heater Current?2 0.15 0.3 amps

Direct Interelectrode Capacitances

With Shield3 Without Shield

Grid to Plate (each section) 1.6 1.6 uuf
Input (each section) 2.0 1.8 uuf
Output (Section 1) Ll 0.5 uuf
Output (section 2) 2.1 0.37 uuf

1. The 6189 is a Premium Quality Version of the 12AUT7.
/\ 2. When used in equipment which employs series-connected heaters, a current=-
limiting device must be inserted to limit the current when switching on.
3. With external shield (RETMA #315) connected to cathode of section under test.

11/65



6189

MAXIMUM RATINGS (Each Section)
Design Center Values

Zero Signal Plate Voltage 550
Plate Voltage 300
Plate Dissipation 2,75
Cathode Current 20
Grid Voltage — 100
Grid to Plate Voltage —250
Grid Voltage (Grid current = + 0.3 uA) =13
- Grid Resistance 4 1
Heater to Cathode Voltage 180
Heater to Cathode Resistance 20,000
Heater to Cathode Resistance ® 150,000
Typical Operating Conditions
Class A Amplifier (Each Section)
Plate Voltage 100 250
Grid Voltage 0 —8.5
Amplification Factor 19.5 17
Plate Resistance (approx.) 6250 7700
Transconductance 3100 2200
Plate Current 11.8 10.5
0.0l uf
—i
Rp Rg Eo
+
Rp=0.047 MNL
Rg =0.15MN

CLASS A RESISTANCE -COUPLED
AMPLIFIER,EACH SECTION

“ With self bias.

S In phese inverting circuits.

volts
volts
watts
mA
volts
volts
volts
megohm
volts
ohms
ohms

volts
volts

ohms
micromhos
mA
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6189

Rp = 0.047 MQ) Rg = 0.15 M() Rk = 1.2K(Q)
Epp (V) Ip (mA) Eo (Ve“)e Gain % Distortion |
100 1.20 11 13.5 5.6
150 1.82 18 1.35 6.1
200 2.41 26 13.5 6.3
250 3.02 34 13.5 6.4
300 3.65 43 13.5 6.5
350 4.30 51 13.5 6.6
400 5.00 59 13.5 6.7
Rp = 0.1 M) Rg = 0.33 M{) Rk = 2.2 K()
Epb (V) Ip (mA) Eg (Vegp)® Gain % Distortion 7
100 0.66 10 14 4.8
150 0.98 17 14 5.6
200 1.30 25 14 5.8
250 1.63 32 14 5.9
300 1.97 41 14 6.0
350 2.30 49 14 6.1
400 2.62 57 14 6.2
Rp = 0.22 M) Rg = 0.68 M) Rk =39 KQ
Epb (V) I, (mA) Eqo (Vegp)® Gain % Distortion ’
1=7 —
100 0.33 8 14.5 4.0
150 0.50 ° 15 14.5 4.4
200 0.66 22 14.5 4.7
250 0.82 28 14.5 4.8
300 0.98 36 14.5 4.9
350 1.16 43 14.5 5.0
400 1.31 50 14.5 5.1

8 Grid current =+ 0.3 HA.
7 Approximately proportional to ocutput voltege



6139

Class A Resistance - Coupled Amplifier

Two Sections in Cascade

Supply Voltage 250 350 volts
Total Current 1.66 2.33 mA
Output Voltage © 15 25 volts (RMS)
Gain : 178 178
Total Distortion 2 2 %
-—— =b
Lot
o22mn 0.22M.N0
5 9 OOIuF
o o
001 ]
om’ -t B

assMn oesMn

APPLICATION NOTES

MICROPHONICS

The tube can be used without special precautions against microphonic effect in
amplifiers in which the input voltage is higher than 50 millivolts when the tube
is mounted in the near vicinity of a 5 watt loud speaker with an acoustical effi-
ciency of 5%.

HUM
The hum and noise level will be better than —60 db when the grid circuit imped-

ance is less than 0.3 megohms (at 60 cps), the center tap of the heater is grounded
and the cathode resistor is decoupled by a capacitor of at least 100 uuf.

8 Grid current =+ 0.3 A,

Z Approximately proportional to output voltage



Operating Characteristics as a Phasa Inverter

+Ep

Supply Voltage 250

Plate Current (Ip) 0.82

Plate Current (I.,'") 4.5

Output Voltageep 13

Voltage Gain 11

Percent Distortion 7 LS
0.22M0

]

350
1.16
6.3

11
L5

I
Supply Voltage
Plate Current (IP)
Plate Current g.p')
Output Voltag
Voltage Gain

Percent Distortion 7

® Grid Current =+ 0.3 HA,

7 Approximately proportional to output voltage.

250
0.70
0.68

15
11
1.0

350
1.00
0.93

24
11
1.0

6189

volts

mA

mA

volts (RMS)

%

volts

mA

mA

volts (RMS)

%



6189

PIN CONNECTIONS

PIN NO. | =PLATE NO. 1

PIN NO. 2 = GRID NO. 1

PIN NO. 3 = CATHODE

PIN NO, 4 =HEATER

PIN NO. 5 = HEATER

PIN NO. & =PLATE NO. 2

PIN NO. 7 = GRID NO. 2

PIN NO. 8 = CATHODE

PIN NO. ? = HEATER CENTER TAP

"_%‘ MAX—>

2 & MAX:

| 3-MAX:

| 12 MAX:

¢ (00T



6189

350

300

250

200
PLATE VOLTS
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amperex Tuse TYPe 6201

The 6201 is a premium quality shock and vibration resistant twin triode designed
for use as an RF amplifier in grounded grid circuits; as. a frequency changer below
300 mc/ s; in mobile and industrial equipment with intermittent operation, and in
on-off control applications where operation under cut-off conditions is required.

The 6201 is an improved version of the 12AT7/ECCS8I1.

MECHANICAL

Cathode

Bulb

Outline

Base

Base Connections
Mounting Position

ELECTRICAL

Heater Voltage
Heater Current

Interelectrode Capacitances
(One Section)

Between Grid and All Other
Electrodes Except the Plate
Between Plate and All Other
Electrodes Except the Grid
Between Plate and Grid
Between Cathode and Heater
Between Plates of Both Sections

PIN CONNECTIONS

I. PLATE, TRIODE 2.
2. GRID, TRIODE 2

3. CATHODE, TRIODE 2
4. HEATER, TRIODE 2 T 6+
S.HEATER, TRIODE | 2
6.PLATE, TRIODE |
7.GRID, TRIODE |

8. CATHODE, TRIODE |
9.HEATER, CENTER TAP

-%qu_u

I-—n.937 MAX

2.188 MAX

coated, unipotential

parallel
6.3V
300 mA

no external shield

2.5 £0.5

0.45 +0.25

1.6 £0.3
2.8 £0.7
0.24 £ 0.9

In Grounded Grid Circuit 3 (One Section)

Between Cathode and Grid + Heater 5.0

Between Plate and Grid + Heater
Between Plate and Cathode

1.9
0.2

T-6%
6-2
E9=1
9A
Any

series !
12.6 V
150 + 7.5 mA

with external shield ?

2.5 ppuf

1.2 ppuf

1.6 puf
2.8 pupuf
puf

5.0 puf
2.7 ppf
0.18 puf

1 In case of series supply a heater current limitation should be provided in order to avoid

excessive current during switching on.

2 Connected to cathode of section under test.

% Extemal shield connected to grid.



6201

Typical Characteristics (Each Section)

—— Plate Supply Voltage 100 250 volts
Cathode Resistor 270 200 ohms
— Plate Current 3.3 10 mA
Transconductance 4,000 5,500 micromhos =
Plate Resistance 14, 300 10,900 ohms
——— Amplification Factor 57 60
Cut-off Control Grid Voltage for Plate
Current of 10 Microamps 5 12 volts
Cut-off Control Grid Voltage for Plate
Current of 100 Microamps and Plate
Resistor of 0.1 Megohms 20 volts max
Plate Current Difference Between Sections 3,2 mA max
Maximum Ratings (Absolute Limits; Each Section)
Heater Voltage 6.3 110% or 12.6*10%
Plate Voltage (cut-off condition) 600 volts
Plate Voltage 330 volts
—» Plate Dissipation * 2.8 watts
Cathode Current 18 mA
Grid Current 250 microamps
Negative Grid Voltage 55 volts
Grid Circuit Resistance (Cathode Bias) 1 megohm max
Grid Circuit Resistance (Fixed Bias) 0.25 megohm max
Voltage Between lleater and Cathode 100 volts
External Resistance Between Heater and Cathode 20,000 ohms
—— Bulb Temperature 200°C
SPECIAL RATINGS AND PERFORMANCE DAT A®
Heater Cycling Ratings
Cycles of Intermittent Operation 2000 cycles min
V§=7.5V, Cycles 1 Minute on and 1 Minute Off
Va=Vg =0V, V—g/+f=135V
Shock Ratings
——+ Impact Acceleration In Any Direction approx. 600 g
Forces as Applied by the N.R.L. Impact Machine
for Electronic Devices Caused By 5 Blows of the
Hammer Lifted Over an Angle of 42°.
-~
Fatigue Ratings
Vibrational Acceleration in Any Direction 2.58
Vibrational Forces for a Period of 32 Hours at a
~—

Frequency of 25 Cycles per Second, in Each of
the Three Directions

4 Tube life and reliability of performance will be improved by operation at lower value.
5 These test conditions are only given for evaluation of the ruggedness of the tube. They are by no
means to be interpreted as suitable operating conditions

m 2 Revised 6/60
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Operating Conditions as AF Amplifier

6201

C1, Cy, and Ck should be chosen so high that inverse feedback and decrease in

alternating voltage are negligible.
F i o
Ci c2
s
E 0.1
si : | R R £
9 MEG ‘J_ P Gl o
Rk Ck
[}
= = = Epp = =
For Driving from Low-Ohmic Voltage Sources (200 ohms approx)
Ep =90 Volts Ep = 180 Volts Eb = 300 Volts
R Rg! Rk | Eq® | Eo/Ei’ Rk | E5®]| Eo/E;7|. Rk | Eol]| Eo/Ei?
(Mogm) (Mohm) | (ohm) (ohm) (ohm)
0.10 0.10 1600 5.3 26 1100 12 31 1000 | 22 32
0.10 0.24 1800 7.8 29 1400 17 33 1200 | 30 33
0.24 0.24 3800 7.2 28 2800 16 32 2300 | 28 34
0.24 0,51 4200 9.4 30 3300 20 33 2800 | 35 33
0.51 0.51 8000 8.3 28 5600 18 31 4900 31 33
0.51 1.0 9600 10 29 6700 23 32 6000 38 33
For Driving from High-Ohmic Voltage Sources (0.1 Megohm approx)
Ep =90 Volts Ep = 180 Volts Ep =300 Volts
R Ry Rk | Eo®| Eo/Ei”| Rk | Eo®| Eo/Ei’| Rk | Eo®| Eo/E;i’
(Moﬁm) (Moim) (ohm) (ohm) (ohm)
0.10 0.10 2000 2.9 25 1200 17 31 900 35 33
0.10 0.24 2400 13 27 1400 28 33 1200 47 33
0.24 0.24 4700 12 27 2900 25 32 2300 42 34
0.24 0.51 5300 15 28 3600 31 33 2900 | 52 34
0.51 0.51 9300 13 27 6000 27 31 5000 | 45 33
0.51 1.0 11000 16 28 7100 33 32 6400 55 34

8 Max E, for d¢y =5% approx.

7 At E; =2 Vrms
6/60
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6201

Characteristics Range Value for Equipment (Each Unit)

Initial End of Life®
Min Max Min Max -
Heater Current v
(Ef =12.6 V) 138 162 138 162 mA
Plate Current
(Ef =12,6V, Epp = 250V, R = 200 ohms) 7 14 mA
Transconductance
(Ef =12.6V, Epp = 250V, Rk =200 ohms) 4500 6500 3800 micromhos
Amplification Factor
(Ef =12.6V, Epp = 250V, Rk = 200 ohms) 50 70
" Plate Current
(Epp = 250V,—Vg =20V, Rp = 0.1 megohms) 100 LA
Negative Grid Current
(Ef = 12.6V, Epp = 250V, Ry = 200 ohms,
Rg = 0,5 megohms) 0.7 0.7 nA
Max Difference in Plate Currents
(Ef =12.6V, Epp =250V, Ry = 200 ohms) 3.2 mA
Cathode - Heater Current
(Ex/f =100V, Ef = 12,6V, units in parallel) 10 10 A
Grid to Cathode Insulation Resistance
(Ef =12.6V, Ep, = 100V, Cathode positive) 100 50 megohms
Plate to Cathode Insulation Resistance S
(Ef = 12,6V, Ep =300V, Cathode positive) 100 50 megohms
Interface resistance 50 ohms
Direct Interelectrode Capacitances (without external shield)
(One Section) M Max
Input 2.0 3,0 puf
Output 0.2 0.7 puf
Plate to Grid : 1.3 1.9 puf
Cathode to Heater - 2:1 3.5 ppuf
Plate to Plate (both sections) 0.15 0,33 puf
Vibrational Noise Qutput
Vibrational acceleration 2,5g at 25 cps
Ef= 12.6V, Epp, =250V, —V, =3V, R = 2000 ohms
Units in parallel 100 mV
8 Life test conditions:
Heater Voltage 12.6 volts ~
Supply Voltage 250 volts
Cathode Resistor 200 ohms
Grid Resistor 0.5 megohms
Cathode - Heater Voltage 135 volts
Bulb Temperature 200°C
H 2B 6/60



ampEREX Tuse TYPE 6211

The 6211 is a twin triode with separate cathodes designed for application in com-
puter circuits not critical as to hum, microphony, and noise. Operation of the tube
for long periods of time under cut-off conditions will not cause deterioration of
the emission surface.

The 6211 is one of the Amperex 10,000 hour, **Premium Quality’’ tubes.

T
~—g MAX'—_T

PIN CONNECTIONS

| - PLATE, TRIODE NO 2 /JL
2- GRID,TRIODE NO 2
15
3— CATHODE, TRIODE NO 2 a3 lig MAX
4— HEATER 16 | 943
5— HEATER MAX T 6§ lie-32
6— PLATE, TRIODE NO'|
7— GRID, TRIODE NO|
8- CATHODE, TRIODE NO|
9— HEATER CENTER TAP \ U U UU/
6-2
GENERAL CHARACTERISTICS
MECHANICAL
Dimensions see outline drawing
Bulb T6Y%
Envelope 6-2
Base E9=1
Mounting vertical, base up or down
or horizontal, pins 2 and
8 in a horizontal plane
ELECTRICAL
ke parallel series
Heater Voltage 6.3 £5% 12.6 £ 5% volts
Heater Current 300 150 amps



6211

Direct Interelectrode Capacitances

Triode No. 1 Triode No. 2

Input 2.9 2.9 e f

Qutput 0.45 0,35 pyrf

Plate to Grid 2,5 2> i f

Cathode to Heater 3 3 £
Between Sections

Plate to Plate 0.85 i f

Grid to Grid 0.06 o f

Maximum Ratings, Absolute Limits (Each Section)

Plate Supply Voltage 600 volts

Plate Voltage 200 volts

Negative Grid Voltage 100 volts

Peak Negative Grid Voltage 1 200 volts

Grid Voltage 1 volt

Cathode to Heater Voltage (cathode positive) 180 volts

Cathode to Heater Voltage (cathode negative) 90 volts

Peak Cathode to Heater Voltage (cathode negative) 180 volts

Cathode Current 14 mA

Peak Cathode Current t 75 mA

Grid Current 2 mA

Peak Grid Current 50 mA

Plate Dissipation 1.5 watts

Bulb Temperature 120°C

Typical Characteristics

Plate Voltage 100 150 85 volts

Plate Current 4.6 0.1 16 mA

Grid Supply Voltage —— T 85 volts

Grid Voltage —_— —10 — volts

Cathode Resistor 470 — —— ohms

Grid Resistor o I, =l 425 Kohms

Internal Plate Resistance 7500 —_— — ohms

Transconductance 3600 = —— micromhos

Amplification Factor 27 —= 5 AL

1 Maximum pulse time 10 microseconds; duty cycle, 1%.

u2



Characteristics Range Values for Equipment Design 6211

Initial Life End of Life
ﬂiﬂ max min max
Heater Current (Ef = 6,3 V) 285 315 285 315 mA
Plate Current (Ef = 6.3 V,
Rk =470 ohms, Ep, = 100 V) 3.6 5.6 1.6 I
Plate Current (Ef = 6,3 V,
Ep =150 V, Ec = — 10 ohms) —— 100 = 100 A
Plate Current Bf =6.37V, Ece =851V,
Ep =85 V, Rg = 425 Kohms) 12 20 72 —  mA
Negative Grid Current (Ef = 6,3 V,
Ec =2V, Ep =100V, Rg= 0.1 meg.) — 0.2 = 1 A
Cathode to Heater Current
Ef/k = 180V, Ef =6.3 V,
R =1 meg, cathode positive) St 15 —_— 30 pA
Transconductance (Ef = 6,3 V,
Epb = 100 V, Rk = 470 ohms) 2700 4500 1600 — micromhos
Insulation Resistance (Ef = 6.3 V,
V =200 V) 100 _ 20 S—-heg s

Direct Interelectrode Capacitances

Initial Life

~ Triode No. 1 min, max
Input 2.4 3.4 puf
Output 0.3 0.6 pyuf
Plate to Grid 2 3 ppuf

Triode No. 2

Input 2.4 3.4 puf
Output 0.23 0.47 pyf
Plate to Grid 2 3 puf

Between Sections

Plate to Plate Ly 1.1 ppuf
Grid to Grid o 0,06 puf
Life Test Conditions

Heater Voltage 6.3 volts

Plate Supply Voltage 150 volts

Grid Supply Voltage 150 volts

Plate Resistor 4300 ohms

Grid Resistor (I = 200 pA) 1.8 meg
Cathode to Heater Voltage (cathode positive) 180 volts

Maximum Ratings, Absolute limits for Circuit Design

Grid Resistor (fixed bias) " 0.2 meg

Grid Resistor (automatic hias) 0.5 meg
B3
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amPEREx Tust Tvre 6218/E80T

The 6218/E80T is a miniature, 9 pin modulated beam deflection tube having a
ribbon shaped beam, It is designed for use as a phase discriminator and pulse
generator in pulse controlled oscillator circuits operating at frequencies up to

375 Mc/s.

The 6218/E80T is one of the Amperex **Premium Quality, 10,000 hour’’ tubes.

PIN CONNECTIONS

|- GRID NO.3, GRID NO. 4
2- GRID NO. |

3- CATHODE, GRID NO.5
4— HEATER

5- HEATER

6- GRID NO. 2

7- DEFLECTION PLATE
8- INTERNAL CONNECTION
9- DEFLECTION PLATE

6-7

GENERAL CHARACTERISTICS

MECHANICAL

Cathode

Outline

Bulb

Cap

Base

Base Diagram
Mounting Position
Shock Resistance

ELECTRICAL

Heater Characteristics

Heater Arrangement
Voltage
Current

Direct Interelectrode Capacitances

Grid No. 1 to All Other Electrodes

Deflection Plate No. 1 to All Other Electrodes
Deflection Plate No. 2 to All Other Electrodes
Plate to All Other Electrodes

Deflection Plate No. 1 to Grid No. 2
Deflection Plate No. 2 to Grid No. 2

Grid No. 1 to Grid No. 2

Deflection Plate No. 1 to Plate

Deflection Plate No. 2 to Plate

unipotential
T‘6l 2
6-7
Cl:z2
E9:zil
9CG
any

500g

parallel supply
6.3 volts + 10%

150 mA
nom, max,
2:2 35
3.0 4.5
3.0 4.5
- 2.0
- 0.1
- 0.1
- 0.9
- 0.02
- 0.02



6218/E80T

Maximum Ratings, Absolute Values

Plate Cut-Off Voltage

Plate Voltage

Grid No. 3 and Grid No. 4 Cut-Off Voltage
Grid No. 3 and Grid No. 4 Voltage

Grid No. 2 Cut-Off Voltage

Grid No. 2 Supply Voltage

Grid No. 2 Voltage

Deflection Plate No. 1 Voltage

Peak Deflection Plate No. 1 Voltage

Peak Negative Deflection Plate No. 1 Voltage
Deflection Plate No. 2 Voltage

Peak Deflection Plate No. 2 Voltage

Peak Negative Deflection Plate No. 2 Voltage
Heater-Cathode Voltage

Cathode Current

Typical Characteristics

Plate Voltage

Grid No. 3 and Grid No. 4 Voltage
Grid No. 2 Voltage

Grid No. 1 Voltage

Deflection Plate No. 1 Voltage
Deflection Plate No. 2 Voltage *
Plate Current

Cathode Current

Plate Current (AEp, =7.5V)
Grid No. 1 Voltage (I, =50 pA)

g Adjusted for maximum plate current

u2

600 volts
330 volts
600 volts
330 volts
600 volts
330 volts
100 volts
170 volts
970 volts
800 volts
170 volts
670 volts
500 volts
50 volts
5.5 mA

100 volts

250 volts

70 volts

0 volts

120 volts

120 volts
1.35 £ 0.45 mA
2.0 mA
0.25 mA

— 20 volts
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AMPEREX TuBE TYPe 6227 /ESOL

The Amperex type 6227/E8OL is a rugged pentode designed for industrial equipment
and instrumentation in which resistance to shock and vibration, long-life and relia-

P bility of performance are of prime importance,

The 6227/E80L is one of the Amperex ‘*Premium Quality 10,000 Hour’’ tubes.

-——; MAX, -
PIN CONNECTIONS
PIN #1 =INTERNAL SHIELD | FA* I
PIN £2 =GRID #1
PIN #3 = CATHODE
PIN 4 “HEATER : | »
PIN #5 =HEATER ]
PIN #6 = INTERNAL SHIELD 3 m|y =
PIN #7 =PLATE + M|
PiN £9=GRID 43 ~E N
o
GENERAL CHARACTERISTICS
MECHANICAL
—= Base Noval with gold plated pins
— Dimensions see outline drawing
Mounting position any
/™—s— Bulb ! T 6%
Shock and Vibration see note 1
ELECTRICAL
Cathode coated, unipotential
2
Heater voltage 6.3 volts
—— Heater current at 6,3 volts 2 0.75 amps
Direct Interelectrode Capacitances
—= Input 11.0 ppuf
—— OQutput 7.0 puf
Plate to Grid No. 1 0.1 puf max
Grid No. 1 to Heater 0.25 ppuf max
Heater to Cathode 7.0 ppuf

1 Shock rating-= 500 g (approx)

Forces as applied by the NRL impact machine for electronic devices caused by 5 blows of
the hammer lifted over an angle of 30° in each of four different directions.

Fatigue rating =2 .5 g

Vibrated forces for a period of 32 hours at a frequency of 50 cycles per second in each of
the three planes.

These test conditions are given only for evaluation of the ruggedness of the tube. They
are by no means to be interpreted as suitable operating conditions.

2 In order to obtain a useful tube life of 10,000 hours in the case of parallel supply, the
maximum variation of the heater voltage should be less than 1 5% (absolute maximum rat-
ing). In order to obtain a useful tube life of 10,000 hours in a series connection the maxi-
mum variation of the heater current due to voltage fluctuations and tolerances in the cir-
cuit components should be less than 1 1,.5% (absolute maximum ratings).

Revised 3/60 H1



6227/E80L

Maximum Ratings, Absolute Values

——Heater Voltage (parallel supply)
— Heater Current (series supply)
Plate Voltage

6.3 volts +5%
0.75 amps * 1.5%
300 volts max

Plate Voltage Cutoff Condition 600 volts max | -
Plate Dissipation 8 watts max
Grid No. 2 Voltage 300 volts max
Grid No. 2 Voltage Cutoff Condition 600 volts max
Grid No. 2 Dissipation 2.6 watts max
Negative Grid No. 1 Bias 100 volts max
Negative Grid No. 3 Bias 100 volts max
Cathode Current 50 mA max
Voltage Between Heater and Cathode 120 volts max
Bulb Temperature 225°C max
For Circuit Design
Grid No. 1 Resistor (Cathode Bias) 1 megohm max
External Resistance between Cathode and Heater 20,000 ohms max
Class A; Amplifier
Typical Operation
Plate Voltage 200 250 volts
Grid No. 3 Voltage 0 0 volts )
——— Grid No. 2 Voltage 200 - volts
— Grid No. 2 Supply Voltage - 250 volts -
— Grid No. 2 Series Resistor - 1000 ohms
Cathode Resistor 130 270 ohms
Plate Current 30 24 mA
Grid No. 2 Current 4,1 3.3 mA
— Plate Resistance 90 - Kohms
AC Load Resistance 7000 10,000 ohms
— Power Output (at total distortion = 10%) 2l 2.8 watts
—— Transconductance 9000 - micromhos
Amplification Factor of Grid No. 2 with
Respect to Grid No. 1 21.5 =
Two Tubes Class AB - Amplifier
Typical Operation
Plate Voltage 200 250 volts
Grid No. 3 Voltage 0 0 volts
Grid No. 2 Voltage 200 250 volts
Cathode Resistor 130 150 ohms
AC Load Resistance
(plate to plate) 9000 9000 ohms L -
—I[nput AC Voltage 0 0.31 o P4 0 0.32 7.8 volts rms
Plate Current 2x20.6 - 2x24.6  2x23.5 - 2x29.5 mA
Grid No. 2 Current 2x2.8 - 2x4,9 2x3,2 - 2x6.6 mA
— Power Qutput - 0.05 5.7 = 0.05 9.0 watts
Distortion - . 3.0 - - 4.5 %

|2
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6227/E80L

Characteristics Range Value for Equipment Design

Heater Current (Ef = 6,3V)

Plate Current (Epp = Ecco = 204.5V,
Ecs =0V, Rk =130 (1)

Grid No. 2 Current (Epp = Eceo =
204.5V, Ec5 =0V, Rg =130())

Transconductance (Epp = Ecco =
204.5, Ec3 =0V, Rk =130(2)

Negative Grid No. 1 Current
(Epb= Ecco =204.5V, Ec3 =0V,
Rk =130(1)

Plate current (Ep =E., =200V,
ECS = OV, Ecl =—14V)

Power Output (Ep = Eco =200V,
Ecg =0V, I =30 mA)

Hum Voltage (referred to Grid No.
1)* (Ep =Ecp =200V, Rk =
130, Rp =1KQ)

Heater-Cathode Leakage Current
(Epk = 120V, K pos., Rseries = 1MQ)

Insulation Resistance (between 2
Arbitrary Electrodes) (E =300V,
Cathode Positive)

Direct Interelectrode Capacitances

Initial End of Life °
Min Max Min Max
0.71 0.79 0.71 0.79 amps
2.65 33.5 21 mA
2.7 5.5 2 mA
7400 10,600 6000 micromhos
0.5 1.0 nA
0.2 mA
2.0 watts
0.25 millivolts
15 20 A
50 10 megohms
Min Max

Input 10.2 11.8 }J-#f
Output 6.5 7.5 puf
Plate to Grid No. 1 0.1 puf
Grid No. 1 to Heater 0.25 puf
3 Conditions of life test operation are:

Heater Voltage 6.3 volts

Plate Voltage 200 volts

Grid No. 2 voltage 200 volts

Grid No. 3 voltage 0 volts

Cathode resistor 130 ohms

Cathode-heater voltage (cathode positive) 120 volts

Life expectancy 10,000 hours

4 Measured with flat response filter. Frequency of filament supply 50 c/s. Center tap of fila-

ment transformer grounded.

Revised 3/60
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6227/E80L

INPUTA.C. VOLTS

]

DISTORTION %

n
(2]

PLATE CURRENT-MA.

CURRENT MA.

N
w

20

PLATE VOLTAGE =200 VO

LTS

GRID NO.2 VOLTAGE =200 VOLTS
GRIDNO.3 VOLTAGE*OVOLTS —

il e W

UPPER AND LOWER CURRENT

[ LIMITS ARE INDICATED BY

X ARROWS l
60 /
/ 1

: o

[y \.\Q_

pat

o5 -10 -5

GRID BIAS-VOLTS

PLATE VOLTAGE =250 VOLTS

GRIDNO. 3 VOLTAGE =0 VOLTS

GRID NO.2 VOLTAGE *250VOLTS

A.C. LOAD RESISTANCE = 10,000 OHMS
GRID NO. 2 SERIES RESISTOR* 1000 O
CATHODE RESISTOR =270 OHMS

HMS

T

PLATE CURRENT

I

o

\oN
ONG S alhe
\'\“R“ JoLT AGE

‘\'01»'_/ AC
—=t=mpuT ==

GRID_NO. 2 CURRENT]

)\

I

05 | 1.5 2

25 3

OUTPUT POWER- WATTS

3.5




PLATE CURRENT-MILLIAMPS

6227/E80L

1
w
o
e
|3
= 5§
z|sz2
g |2 PLATE VOLTAGE =200 VOLTS
S| &€ GRID NO.3 VOLTAGE=0 VOLTS
o |Fz GRIDNO.2 VOLTAGE * 200 VOLTS
80
~
€0 |15,000 5
3
Q
I~
S/~
40 | 10,000 2
07
7*0 //
20 | 5,000 Iy
&
«’/ /
A it
i g a“‘r
2, 0=
N~
0 0 il
-15 -10 -5 0
GRID NO.I BIAS - VOLTS
GRID NO.3 VOLTAGE=0 VOLTS
o GRID NO.2 VOLTAGE =200 VOLTS
- dne as e en SU S SS TSR -
|_—1|\, GRIDNO.I BIAS=0 VOLTS
\ |
4 N d=—=F=F=—F =
&
e~ R,
v Y
/ P N 01*
/ 4
40 2y
y ] <_4
1
/ 5
20 =] =
L— I
/, 7
-8
o
o 50 100 150 200 250

PLATE VOLTS

300



6227/E80L

INPUT A.C. VOLTS
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AMPEREX TUBE TYPE 6267

TENTATIVE DATA

The 6267 is a low noise, audio frequency, voltage amplifier pentode designed for
pre-amplifier and input stage applications in high-fidelity sound reproducing
equipment. This tube incorporates a bifilar tungsten heater for hum reduction.

This tube is particularly useful where low voltage input signals must be amplified.

d—gMAX_—-—

PIN CONNECTIONS *
1. GRID NO. 2
2.INTERNAL SHIELD x
3.CATHODE S =
4. HEATER % < -
5 HEATER g = ML
6.PLATE ®lo S8, N
7.INTERNAL SHIELD ~
8.GRID NO.3
9.GRID NO. |
GENERAL CHARACTERISTICS
MECHANICAL
Maximum Overall Dimensions
Length 2-5/8 inches
Seated Height 2-3/16 inches
Bulb T 6-1/2
Mounting Position any
Base Noval, 9 pin
Basing JETEC No. 9CQ
ELECTRICAL
Cathode coated, unipotential
Heater Voltage 6.3 volts
Heater Current 200 ma
Direct Interelectrode Capacitances
Plate to All Elements except Grid No. 1 5 pf
Grid No. 1 to All Elements except Plate 4 pf
Plate to Grid No. 1 <0.05 pf
Grid No. 1 to Heater <0.0025 pf

Rev. 4/63 1



6267

MAXIMUM RATINGS (DESIGN CENTER)

Plate Voltage (Zero Plate Current)
Plate Voltage
Plate Dissipation
Grid No. 2 Voltage (Zero Grid Current)
Grid No. 2 Voltage
Grid No. 2 Dissipation
Grid No. 1Circuit Resistance
(Plate Dissipation Less Than 0.2 watt)
Grid No. 1 Circuit Resistance
(Plate Dissipation More Than 0.2 watt)
Grid No. 1 Circuit Resistance
(With Grid-Current Biasing)
Cathode Current
External Resistance Between Cathode
and Heater®
Voltage Between Cathode and Heater
(Cathode Positive; Heater Negative)
Voltage Between Cathode and Heater
(Cathode Negative; Heater Positive)

TYPICAL CHARACTERISTICS

Plate Voltage

Grid No. 3 Voltage

Grid No. 2 Voltage

Grid No. 1 Bias

Plate Current

Grid No. 2 Current

Transconductance

Plate Resistance

Amplification Factor of Grid No. 2 with
Respect to Grid No. 1

Equivalent Noise Resistance,
Bandwidth 30 - 10,000 cps

Plate Resistance

550
300

550
200
0.2

10

250

140
-2

0.6

2000

38

Bl
3

volts
volts
watt
volts
volts
watt

megohms
megohms

megohms
ma

ohms
volts

volts

volts
volts
volts
volts

ma

ma
pmhos
megohms

megohm (max.)
megohms

*When used as a phase inverter immediately preceding the output stage, resistance

may be 120, 000 ohms.
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6267

OPERATING CHARACTERISTICS AS AN AF AMPLIFIER (PENTODE CONNECTED)

0.0lr
weuT
VOLTASE
LYY
Load Resistance, Rp = 100, 000 ohms
Grid Resistor, Rgl = 330, 000 ohms
Total Distortion =5%
Supply Voltage 400 350 300 250 200 100 volts
Cathode Current 3.3 2.9 2.5 2.1 : 5§ 1.0 ma
Screen Resistor, Rg2 0.39 0.39 0.39 0.39 0.39 0.47 megohm
Cathode Resistor, Rk 1.0 1.0 1.0 1.0 1.0 1.5 k ohms
Voltage Gain® 124 120 116 112 106 95
Output Voltage - RMS 87 75 64 50 40 22 volts
Load Resistance, Rp = 220,000 ohms
Screen Resistor, Rgz = 1 megohm
Grid Resistor, Rgl = 680,000 ohms
Supply Voltage 400 350 300 250 200 100 volts
Cathode Current 1.6 1.4 B gt 0.9 0.8 0.6 ma
Cathode Resistor, Rg 2.2 2.2 2.2 2.2 2.2 2.7 k ohms
Voltage Gain® 200 196 188 180 170 150
Output Voltage - RMS 73 63 54 46 36  24.5 volts
APPLICATION NOTES
MICROPHONICS

The tube can be used without special precautions against microphonic
effect in amplifiers in which the input voltage is higher than 10 millivolts when
the tube is mounted in the vicinity of a 5 watt loud speaker with an acoustical
efficiency of 5%

HUM

The hum level will be less than 5 microvolts when the grid circuit im-
pedance is less than 0.5 megohms (at 60 cps) and the cathode resistor is de-
coupled by a capacitor of at least 100 uf.

® Measured at small input voltages.
Rev. 4/63 3



6267

OPERATING CHARACTERISTICS
Triode Connected RC Coupled AF Amplifier

(Grid No. 2 connected to plate)
(Grid No. 3 connected to cathode)

Supply Voltage 400 350 300 250 200 volts

Load Resistance 0.047 0.047 0.047 0.047 0.047 megohm

Cathode Resistor 1200 1200 1200 1200 1200 ohms

Grid Resistor of Next Tube 0.15 0.15 0.15 0.15 0.15 megohm

Plate Current 3.7 3.2 2.7 2.3 1.9 ma

Voltage Amplification 24.5 24.5 24 | 23,5 23.5

Output Voltage at Grid Current Start 64 53 43 32 22 volts (rms)

Total Harmonic Distortion® 4.5 4.0 3.8 3.5 3.1%

Supply Voltage 400 350 300 250 200 volts

Load Resistance 0.1 0.1 0.1 0.1 0.1 megohm

Cathode Resistor 2200 2200 2200 2200 2200 ohms

Grid Resistor of Next Tube 0.33 0.33 0.33 0.33 0.33 megohm

Plate Current 2.0 1.7 1.5 1.3 1.0 ma

Voltage Amplification 28.5 , 128.5 ;, 128.56 287 27.5

Output Voltage at Grid Current Start 73 62 50 39  27.5 volts (rms)

Total Harmonic Distortion” 4.0 4.0 3.8 3.7 3.3%

Supply Voltage 400 350 300 250 200 volts

Load Resistance 0.22 0.22 0.22 0.22 0.22 megohm

Cathode Resistor 3900 3900 3900 3900 3900 ohms

Grid Resistor of Next Tube 0.68 0.68 0.68 0.68 0.68 megohm

Plate Current 1.1 0.9 0.8 0.7 0.5 ma

Voltage Amplification 32 315 31--30.5--30:5

Output Voltage at Grid Current Start 74 62 51 39 28 volts (rms)

Total Harmonic Distortion® 3.8 3.1 el 3.5 3.1%
SPECIAL RATINGS

Sensitivity

A sensitivity of 0.5 millivolts for an output of 50 milliwatts (or 5 millivolts
for 0.5 watt output) is permissible in equipment where an output of 50 milliwatts
in the loudspeaker does not produce an average acceleration on the tube greater
than 0.015 g at any frequency higher than 500 cps and greater than 0.06 g at any
frequency lower than 500 cps.

Hum

At grid No. 1 impedance less than 0.5 megohms (f = 50 cps), cathode capac-
itance greater than 100 pf and pin 4 grounded, the hum level will typically be 3
microvolts, with a maximum value of 5 microvolts. With the centertap of the
heater supply grounded these values will be 1 and 2 microvolts respectively.

Noise
The low frequency noise in terms of an equivalent voltage on the control

grid is approximately 2 microvolts for the 25 - 10, 000 cps range at a supply volt-
age of 250 volts and a plate load resistance of 0.1 megohms.

® The distortion at lower output levels is proportional to the output voltage.
4 Rev. 4/63
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6267

PLATE CURRENT (MILLIAMPERES)

PLATE VOLTAGE(VOLTS)

Figure 2. Plate Characteristics
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6267

PLATE CURRENT (MILLIAMPERES)
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AMPEREX TUBE TYPE 6354/150 B2

The 6354/150B2 is a two electrode, inert gas filled, cold cathode tube for
use in voltage regulator applications.

»’-\.‘
ELECTRICAL DATA
MIN. BOGEY MAX.
D.C. anode supply voltage 1 180 —_— —  volts
Anode voltage drop 145 150 157 volts
Anode breakdown voltage 2 T " ool 180 volts
Regulation LR e 5 volts
Variation of anode voltage drop
during 1000 hrs. (I = 10 ma) e el 1 percent
Temperature coefficient of anode
voltage drop == 10 _ mv/°C
Incremental resistance at 10 ma = 250 e ohms
MECHANICAL DATA
Mounting Position any
Max. overall length 2 1/8inches
— Max, diameter 3/4 inch
Base 7 pin, miniature

MAXIMUM RATINGS (absolute values)

Maximum average starting current 40 ma
Maximum averaging time 40 seconds
Maximum D.C. cathode current 15 ma
Minimum D.C. cathode current S ma
Maximum frequency 0 cycles/sec.
Ambient temperature limits = 550 to + 90°¢C

To assure starting throughout tube life, not less than the specified supply voltage should
be provided.

In the presence of some ambient illumination, In complete darkness there may be consid-
erable delay in igniting the tube,

N NOTES

(@) The tube should be operated only with the cathode negative und the anode positive.
(b) Equilibrium conditions are reached within 3 minutes.
(c) The tube should not be subjected to severe shock or continuous vibration.

Revised 7/55



© 6354/15082

PIN NO. 1 = PLATE
PIN NO. 2 = CATHODE

PIN NO. 3 = INTERNALLY CONNECTED
PIN NO, 4 = INTERNALLY CONNECTED
PIN NO. 5 = INTERNALLY CONNECTED
PIN NO. 6§ = INTERNALLY CONNECTED
PIN NO, 7 = INTERNALLY CONNECTED
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amperex Tuee Tvpe 6370/EIT

The 6370/EIT is a decade counter tube designed for counting equipment
and electrical impulse indicator circuits. It will replace several tubes and their
indicator lamps as well as other components in such circuits. In comparison
with the usual flip-flop circuits, counters employing the 6370/EIT have simpler
circuitry, fewer components and can be constructed in a more compact size, Be-
cause of the low current drain in 6370/EIT counters, simple and less expensive
power supplies can be used. ‘

The 6370/EIT has extremely long life and is highly dependable due to the
great care taken in manufacturing and the processing of the elements,

The result of the counting circuit can be viewed directly on the fluores-
cent screen of the tube. This is accomplished by using the applied electrical
pulses to deflect the tubes’ ribbon-shaped electron beam which is focussed on
the fluorescent screen. At the point where the beam strikes the screen, a light
spot is produced.

The electron beam has 10 stable positions which are marked with the
numerals 0-9 on the fluorescent screen, Each pulse moves the beam to the next
position, At the tenth pulse, the beam returns automatically to its zero position,
whereby the 6370/EIT, via an interstage coupling tube, can pass an impulse to
a second decade counter tube circuited behind the first, This second 6370/EIT
counts ‘‘tens’’ whereas the first one counts *‘units’’. By placing several 6370/
EIT’s in cascade, the units, tens, hundreds, thousands, etc., can be read directly.

The counting speed of the 6370/EIT depends upon the circuit used. A cir-
cuit published in the AMPEREX bulletin **20D/4602-E-12-54"’ (available without
charge upon request) describes the application of this tube for speeds of 100,000
counts per second. A multi-decade predetermined counter is also described in
this bulletin,

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode coated, unipotential
Heater voltage 6.3 volts
Heater current 0.3 amp

Direct Interelectrode Capacitances

Plate to all other elements 10.5 upf
Deflecting electrode (d) to all other elements 3.5 uuf
Deflecting electrode (d') to all other elements 3.8 puf
Reset plate to all other elements 4.9 puf
Grid No. 1 to all other elements 6.8 puf
Grid No. 4 to all other elements 7.7 puf
MECHANICAL
Base duodecal, 12 pin
Bulb tubular, max. dia. 1 15/32"
RETMA basing designation 12U
Mounting position any, except with tube horizontal
and the fluorescent screen down
Socket Amperex # S-13264 or equal

Revised 5/58 1



6370/EIT

MAXIMUM RATINGS - Design Center Values

Supply Voltage 400 volts max.

OPERATING CHARACTERISTICS

(For dependable operation (max. 30,000 counts per second) the circuit diagram, Fig. 3, is

prescribed. For 100,000 counts per second circuit write for application bulletin.) p—
Supply Voltage 1 300 volts
Grid No. 1 Voltage 11.9 £ 0.15 volts
Grid No. 2 Voltage 300 volts
Deflecting electrode voltage 156 1 1.5 volts
Fluorescent layer voltage 300 volts
Cathode current 0.95 mA
0.1 mA

Grid No. 2 current
Cathode Resistor

Grid No. 4 series resistor
Plate series resistor
Reset plate series resistor

15,000 ohms * 1%
47,000 ohms * 5%
1 megohm 1%
39,000 ohms 1 10%

The voltages are with respect to the chasis in the circuit diagram Fig. 3

1§ wax
e

"

ELEMENT

HEATER

GRID NO. | (CONTROL GRID)
CATHODE AND GRIDS NO.3AND 5
(SUPPRESSOR GRIDS )

DEFLECTING ELECTRODE (D")
PLATE

GRID NO. 4 (SLOTTED ELECTRODE)

N -
1 Igd

DEFLECTING ELECTRODE (D)
GRID NO.2 (ACCELERATING
ELECTRODE)

Il — INTERNALLY CONNECTED
12 — HEATER

:
:

o
|

CATHODE

gt — CONTROL GRID

b — BEAM FORMING ELECTRODES

gz — ACCELERATING ELECTRODE

D — LEFT DEFLECTION ELECTRODE

D' — RIGHT DEFLECTION ELECTRODE

ah — AUXILIARY ANODE

93,95 — SUPPRESSOR GRIDS

g4 — SLOTTED ELECTRODE

ai — RESET ANODE

az ANODE

& CONDUCTING LAYER COATED
WITH FLUORESCENT MATERIAL

FIG. 2 o,

Diagrammatic cross section of the 6370/EIT showing the electrode system

1 Provided the ratio of the supply voltages of grid No. 1 and the deflecting electrode (d) is
strictly maintained, there is no need to stabilize the supply voltage (permissible fluctua-
tions * 10%). In the circuit, Fig. 3, this has been realized by using 1% precision resistors
for the voltage divider Ry, Rp and Rg.
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+Ebb=
300VOLTS
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[oF pu

Nk

11

Al

FIG, 3

Circuit diagram of a decade counter stage equipped with the 6370/EIT The
interstage circuit is equipped with a 5920/E90CC tube acting as a monostable
vibrator. (The parasitic capacitance C in parallel with Rg should be reduced
to the minimum by keeping the wiring as short as possible)

Ry = 68,000 ohms + 1% Ris = 2700 ohms + 2%
Ry, = 68,000 ohms + 1% Ris = 1000 ohms + 1%
Rz = 5600 ohms + 1% Rig = 3300 ohms + 2%
R4 = 15,000 ohms + 2% R17 = 0.15 megohm + 2%
Rs = 39,000 ohms + 10%

Rg = 15,000 ohms + 1% C; = (see note 2)

Ry = 0.33 megohm + 10% Co =0.39 uf + 20%
Rg = 47,000 ohms + 5% Cag = 0.15 uf + 20%
Rg = 1 megohm + 1% Cs =06800 puf + 10%
Rip = 0.56 megohm + 10% Cs = 220 puf + 10%
Ri; = 5600 ohms + 10% Ce = 68 puf+ 2%
Ris = 39,000 ohms + 2% Cy = 680 uuf + 5%
Ris = 4700 ohms + 2% Co = 68puft 2%

When preceeded by an input pulse shaper with a 5920/E90CC tube C4 should be 6800
H4if T 10%; when preceeded by an interstage pulse shaper with a 5920/E90CC tube,
C4 should be 680 yuf * 5%



6370/EIT

SENSITIVITY TO MAGNETIC FIELDS

Care should be taken to prevent magnetic fields from upsetting the operation of
the counter tube since the electron beam is sensitive to the influence of external
fields, The flux density of these fields should not exceed 2x 10-4 Wb/m? (=2
gauss) in any direction,

AMBIENT ILLUMINATION

In order to obtain a clear reading, the ambient illumination should range from 4
to 40 foot candles measured with a light meter set up vertically. At very low am-
bient illumination it may become difficult to read the figures on the masks of the
counter tubes and some inconvenience may result by the two neighboring spots
showing some fluorescence. If the ambient illumination exceeds 40 foot candles
it may be difficult to discern the luminescent spot.

INPUT PULSE SHAPE

The amplitude of the positive input pulses should have a value of 13.6 * 15%.
The slope of the leading edge should be at least 20x 106 v/sec., that of the
: trailing edge should not exceed 1.2x 106 v/sec.

a v:l

TAN @ >20x108 v/SEC.
TAN A <1.2x108 V/SEC.

FIG. 4




AMPEREX TuBE TYPE 6463

The Amperex 6463 is a miniature, medium-mu twin triode designed for use in com-
putor applications. The 6463 is especially suited for frequency divider circuits

due to the high zero-bias plate current and sharp cut-off. Operation for long periods
of time under cutoff conditions will not cause deterioration of the emission surface.
The 6463 also features heater-cathode construction designed for reliable service
under conditions of intermittent operation.

The 6463 is one of the Amperex *‘Premium Quality, 10,000 Hour’’ tubes.

=& max =

PIN CONNECTIONS

|=PLATE, TRIODE 2
2~CATHODE, TRIODE 2
3-GRID, TRIODE 2
4-HEATER

5-HEATER

6~PLATE, TRIODE |
7~CATHODE, TRIODE |
8-GRID, TRIODE |
9-HEATER CENTER TAP

6-3

GENERAL CHARACTERISTICS

MECHANICAL
Cathode coated, unipotential
Bulb T6-%
Outline 6-3
Base : E9-1
Mounting Position any
Shock and Vibration see note 1
ELECTRICAL
Heater Characteristics
Heater Arrangement parallel series
Heater Voltage 6.3 5% 12,6 *5% volts

Heater Current 600 300 mA

Direct Interelectrode Capacitances

Triode No.:1 Triode No. 2

Input 3.4 3.4  puf

Output 0.6 0.5  puf

Plate to Grid 5.2 5.4  puf

Cathode to Heater 3.5 3.5 puf
Between Sections

Grid to Grid < 0,025 ppf

Plate to Plate 0.9 puf

NOTES

1 The tube has a fatigue rating of 2.5 g obtained over a period of 32 hours at a frequency
of 25 c¢/s and a shock rating of 500 g obtained with 5 blows applied by the NRL impact
machine with the hammer lifted over an angle of 30°. These conditions are given only as
an evaluation of the ruggedness of the tube and should not be interpreted as suitable
operating conditions.

m1



Ma;ixﬁ{ﬁn ;_l!{atihgs,l Absolute Values (Each Section)

‘ ‘:Pl‘:ite Supply Voltage
Plate Voltage
Peak Plate Voltage *
Plate Dissipation
Plate Dissipation (both sections)
Grid Voltage
Peak Grid Voltage 2
Negative Grid Voltage
Peak Negative Grid Voltage it
Grid Current
Peak Grid Current ?
Cathode Current
Peak Cathode Current *
Cathode-to-Heater Voltage (cathode positive)
Cathode-to-Heater Voltage (cathode negative)
Peak Cathode-to-Heater Voltage (cathode negative)
Bulb Temperature <

Typical Characteristics

Plate Supply Voltage
Plate Current
Cathode Resistor
Transconductance
Amplification Factor

Operating Characteristics

Plate Voltage 100 120

Plate Current 29 21

Negative Grid Voltage - - =

Grid Current 200 --
NOTES

2 Maximum pulse duration, 10 microseconds; duty cycle, 1%.

660 volts
330 volts
660 volts
4,4 watts
7.7 watts
1.5 volts
25 volts
85 volts
350 volts
5.5 mA
110 mA
31 mA
350 mA
200 volts
100 volts
200 volts
180°C

250 volts

14.5 mA

620 ohms

5200 micromhos
20

200 volts
< 1mA
— 15 volts

- IU'A

3 Operation at a lower temperature will increase tube life and reliability of performance.

u2
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Characteristic Range Values for Initial Life End of life *

Equipment Design min max min max
Heater Current (Ef = 6.3 V) 570 630 - - A
Plate Current (Ebp = 100V, Ic = 200 LA) 24 - 17 = mA
Plate Current (Ep = 120V, E. =—2V) 14 28 10 = mA
Plate Current (Ep, =200V, Ec =—15V) - 1 - 1 mA

Heater-Cathode Leakage Current
Ekf = 200V, Cathode positive, series

resistor = 1 meg) - 15 - 20 pA
Insulation Resistance between Two
Arbitrary Electrodes 1G0 - 20 - megohms
Negative Grid Current (Eb=| 120V,
Ec =2V, Rg =0.1 meg) - 0.2 - 1 pA
Transconductance (Epp = 250V,
Rk =620 ()) 3900 6500 - - micromhos
Direct Interelectrode Capacitances Initial Life
Triode No. 1 min © max
Input 2.9 3.9 puf
Output 0.4 0.8 puf
Plate to Grid 4.6 5.8 puuf
Triode No. 2
Input 2.9 3.9 puf
Output 0.35 0.65 puf
Plate to Grid 4.8 6.0 ppuf
Between Sections
Grid to Grid 0.025 puf
Plate to Plate 1.2 puf

Maximum Ratings, Absolute Values for Circuit Design

Grid resistor (automatic bias) 1 megohm
Grid resistor (fixed bias) 0.5 megohm

Maximum Ratings, Absolute Values for Equipment Design

Grid circuit resistance (automatic bias) 1 megohm
. Grid circuit resistance (fixed bias) 0.5 megohm
NOTE
4 Conditions of life test operation are:
Heater Voltage 6.3 volts
Plate Supply voltage 150 volts
Cathode resistor 90 ohms
Plate resistor 390 ohms
Grid Circuit series resistor 100 kohms

Heater-cathode voltage* (cathode negative) 120 volts
* The value of heater-cathode voltage given should not be interpreted as a suitable operating
condition.

u3
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TRANSFER CHARACTERISTICS

50

(D

(SFUI4AVITTIWN ) LNIYHND 3LVd

o
< 5] o~ o
[ ™~ T
& B I e S 8 M;&
Wi ~ ) |
ST =
e kdO\_l
J 0o/~
|
! ENEEEEEERERO - S
1‘1 - P ] A 00\ . <
S N
470, oS
—
B .WH.I \[1”. - ™
=
— 40) ODN
~
Q&qo\_ 0[0 I~ N
MJ" wgv NG
DorS
AQ#Q N~ ™
o N
'I'
= N\
h N
N
N\
,_

=10
GRID VOLTAGE ( VOLTS)

=15

G



AMPEREX TUBE TYPE §681

The Amperex 66811 is a miniature, high-mu twin triode, each section of

which has an individual cathode connection. The construction of the 6681 is
such that noise and microphony are reduced to a minimum. Hum is reduced by
the use of a coiled tungsten heater. A center-tapped heater permits operation
of the tube from either a 6.3 volt or a 12.6 volt heater supply.

The 6681 is particularly suited for use in resistance - coupled voltage

amplifiers such as those used in the preamplifier and input stages of Hi-Fi
amplifiers, phase inverters, multivibrators and numerous industrial control
circuits where high voltage gain, long life and reliability are desired.

The 6681 is one of the Amperex ""Premium Quality, 10,000 Hour" tubes.

GENERAL CHARACTERISTICS

MECHANICAL
Maximum Overall Dimensions
Length 2-3/16 inches
Seated Height 1-15/16 inches
Diameter 7/8 inch
Mounting Position any
Base Small Button, 9 pin
RETMA #9A
ELECTRICAL
Cathode Coated, unipotential
Series Parallel
Heater Voltage, AC or DC 12.6 6.3 volts
Heater Current2 0.15 0.3 amps

2.

3.

Direct Interelectrode Capacitances

With Shield®  Without Shield

Grid to Plate (each section) 15T 1.7 uuf
Input (each section) 1.8 1.6 uuf
Output (section 1) 1.9 0.46 uuf
Output (section 2) 1.9 0.34 uuf

The 6681 is a Premium Quality replacement for the 12AXT7.

When used in equipment which employs series - connected heaters, a current-
limiting device must be inserted to limit the current when switching on.

With external shield (RETMA #315) connected to cathode of section under test.

11/65 1
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MAXIMUM RATINGS (Each Section)
Design Center Values

Zero Signal Plate Voltage

Plate Voltage

Plate Dissipation

Cathode Current

Grid Voltage

Grid Voltage (Grid current =+ 0.3 uA)
Grid Resistance 4

Heater to Cathode Voltage

Heater to Cathode Resistance

Heater to Cathode Resistance®

Typical Operating Conditions
Class A Amplifier (Each Section)

Plate Voltage 100
Grid Voltage -1.0
Amplification Factor 100
Plate Resistance (approx.) 80,000
Transconductance 1250
Plate Current 0.5

0.0yt
it

550

1.0

20,000
150,000

250
—-2.0
100
62,500
1600
1.2

Rp=0.047 MO
Rg =0.I1SMN

ASS A RESISTA
AMPLIFIER EACH SECTION

4 With self bias.
5 In phase inverting circuits,

volts
volts
watt

mA

volts
volts
megohms
volts
ohms
ohms

volts
volts

ohms
micromhos
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Rp = 0.047 M) Rg =0.15 MQ)
e
Epb (V) Ry () Ip (mA) E, (Vegp® Gain % Distortion
200 1500 0.86 18 34 8.5
250 1200 .18 23 37.5 7.0
300 1000 1.55 26 40 5.0
350 820 1.98 33 42.5 4.4
400 680 2.45 37 44 3.6
Rp =0.1 MQ) Rg = 0.33 M()
Epb (V) | Re(2) | Ip(mA) | E,(Veff® | Gain | % Distortion’
™ 200 1800 0.65 20 50 4.8
250 1500 0.86 26 54.5 3.9
300 1200 1.11 30 ST 2.7
350 1000 1.40 36 61 2.2
400 820 1.72 38 63 1.7
Rp = 0.22 M() Rg = 0.68 M{)
-] q 7
Ebb (V) Ry () Ip (mA) Eo (Veff) Gain % Distortion
=
200 3300 0.36 24 56 4.6
250 2700 0.48 28 66.5 3.4
300 2200 0.63 36 72 2.6
i 350 1500 0.85 37 75.5 1.6
400 1200 1.02 38 76.5 L1
= E, ot grid current starting point.
7 The total harmonic distortion is approximately proportional to the output voltege
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MICROPHONICS

The tube can be used without special precautions against microphonic effect in o’
amplifiers in which the input voltage is higher than 50 millivolts when the tube

is mounted in the near vicinity of a 5 watt loud speaker with an acoustical effi-
ciency of 5%.

HDUM

The hum and moise level will be better than - 60 db when the grid circuit imped-
ance is less than 0.5 megohms (at 60 cps), the center tap of the heater is grounded
and the cathode resistor is decoupled by a capacitor of at least 100 uf.

APPLICATION NOTES

05yt

0.
—{ 6 T

IMA. 2068MA g,

1M %)M?‘g Eo’
k g
Q0Suf =
| M0
Emn 1l tot.
Rk
O+Ebd
Supply Voltage 250 350 volts
Cathode Resistance 1200 820 ohms
Total Current 1.08 1.70 mA
Output Voltage® (RMS) 35 45 volts
Voltage Gain 58 62
Percent Distortion’ 5.5 3.5 %
«4\(/
e E, ot grid current starting point.
7 The total hormonic distortion is approximately proportional to the output voltoge.




~ +Eb

QOS5 uf

e b

% %o.saun ko'
‘ Kin
»*
Ep
o;gs:: ?n. f1tot.
+Ep
Supply Voltage 250 350 volts
Plate Voltage * 65 90 volts
Total Current 1.0 1.2 mA
«™, Cathode Resistance 68,000 82,000 ohms
Plate Load Resistance (Rp) 0.1 0.15 megohm
Plate Load Resistance (Rp') 0.1 0.15 megohm
Output Voltage® (RMS) 20 35 volts
Voltage Gain 25 27
Percent Distortion’ 1.8 1.8 %
'y
> > ¢
3 $ 3
mfo L
~ - =
2 8
D ] 9
ERIER , ,

8 Eg at grid current storting point.
7

The total hormonic distortion is approximately proportional to the output voltage.
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amperex Tuse TYPe 6686/ES1L

The 6686/EB8IL is an internally screened, output pentode designed
especially for telephone equipment and instrumentation where reliability of per-
formance and long-life are of utmost importance, The 6686/E8IL is one of the
AMPEREX ‘‘Premium Quality’’, 10,000 hour tubes.

The cathode is oxide coated, indirectly heated. The tube has high mutual
conductance at low plate current and is useful in line amplifiers, The low output
and input capacitances make it suitable for application in wide-band amplifiers
such as used in carrier telephone systems on balanced cables. Other applications
are in multivibrators, oscillators, channel amplifiers, carrier telegraph systems
and accurate measuring apparatus.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode oxide coated, unipotential
Heater voltage x 6.3 volts
Heater current at 6.3 volts r 0.375 £0.02 amp
Direct Interelectrode Capacitances
Input capacitance 115 0.8 uuf
Output capacitance 6.5 £0.6 uuf
Plate to grid No. 1 max, 0.02 uuf
Grid No. 1 to heater max. 0.2 uuf
Heater to cathode 4,2 uuf
Input capacitance (cathode current
=25 ma) L 14.3 uuf
Radiation capacitance of the plate max. 0.06 uuf

Radiation capacitance of the grid No. 1 2 max, 0.12 uuf

Typical Characteristics

Plate voltage 210 volts
Grid No. 3 voltage 0 volts
Grid No. 2 voltage 210 voles
Cathode resistor 120 ohms
Plate current ° 20 3 ma

1 In order to obtain a useful tube life of 10,000 hours Iin case of parallel supply, the max-
imum variation of the heater voltoge should be less than 15% (absolute limit)
In order to obtain a useful tube life of 10,000 hours in case of series supply, the maxi-
mum variation of the heater current due to voltage fluctuotions and tolerances in the
circuit components should be less than 1 1.5% (absolute limit).

2 The radiation capacit is the capacitance of the related electrode to a surrounding
box with an inner dlumuof of 2 inches and a height of 2 7/8 inches, the other oltdrodu
being grounded.

3 The end point of life is reached when one or more of the characteristics have changed to
the following valuves:

Plate current 13.5 ma

Grid No. 2 current 3.1 ma
Transconductance 7800 micromhos
Negative grid current (grid series resistor = 0.1 megohm) 0.1 microamp
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Grid No. 2 current ’ 5.3 £1.2 ma
Transconductance ° 11000 *1500 micromhos
Amplification factor-Screen to Control Grid 36
Plate resistance 0.3 megohm (min. 0.2 megohm)
Equivalent noise resistance (R.F.) 1200 ohms
Control grid bias at plate current of 0.5 ma max. — 8.5 volts
Grid current starting point(Grid No. 1 bias
at grid No. 1 current = +0.3 microamp) max, — 1.1 volts
Negative grid current (grid series resistor
0.1 megohm) ° max, 0.5 microamp
Grid No. 1 hum voltage (grid leak =0.5 i
megohm) max. 0.2 millivolt
Decrease of transconductance when the
heater voltage is decreased 10% max. 10 %
Insulation between two electrodes min, 100 megohms
Insulation between cathode and heater
(cathode-heater voltage =120 volts) * min, 5 megohms
Cathode heating time 16 sec. ( max. 22 sec,)
Cathode cooling time 15 sec. ( min. 7 sec.)
MECHANICAL
Base Small button, 9 pin (JETEC #9CJ)
Maximum diameter 7/8 inch
Maximum length 2 5/8 inch
Mounting position any

Maximum Ratings (Design center values)

Plate voltage max., 210 volts
Plate voltage without current max. 550 volts
Plate dissipation max. 4.5 watts
Grid No. 2 voltage max. 210 volts
Grid No. 2 voltage without current max. - 550 volts
Grid No. 2 dissipation max, 1.2 watt
Cathode current max. 30 ma
Grid No. 1 circuit resistance (with

cathode bias) max. 0.5 megohm
Voltage between heater and cathode max, 120 volts
Bulb temperature ? max. 10 G
Grid No. 1 circuit resistance (with

fixed bias) max, 0.25 megohm

3 The end point of life is reached when one or more of the characteristics have changed to
the following values:

Plate current 13.5 ma
Grid No. 2 current 3.1 ma
Transconductance 7800 micromhos

Negative grid current (grid series resistor =0.1 megohm) 1.0 microamp

4 In order to prevent the operation of the tube from being influenced by variations of the
heater to cathode insulation it is advisable to keep the external resistance between
heater and cathode less than 20,000 ohms.



Typical Operation as Pre-Amplifier

Plate voltage

Grid No. 3 voltage
Grid No. 2 voltage
Cathode resistor
Plate current

Grid No. 2 current
Transconductance
Plate resistance
Load A.C. resistance
Voltage gain

Typical Operation - Class A Output Amplifier

Plate voltage

Grid No. 3 voltage
Grid No. 2 voltage
Cathode resistor
Plate current

Grid No. 2 current
Transconductance
Plate resistance
Load A.C. resistance
Input A.C. voltage

6686/E81L

210 volts
0 volt
210 volts
180 ohms
15 ma
4 ma

10,000 micromhos

0.4 megohm

20,000 ohms

44,7 db.

210 volts
0 volt
210 volts
120 ohms
20 ma
5.3 ma

11,000 micromhos

0.3 megohm

15,000 ohms

0.95 volt (rms)

Min. Nom. | Nom. Max.
Power output 0.7 1.0 0.1 - watts
Total harmonic distortion 5 1.2 2.0%

PIN CONNECTIONS

PIN 1 = INTERNAL SHIELD
PIN 2 = GRID NO. 1

PIN 3 = CATHODE

PIN 4 = HEATER

PIN 5 = HEATER

PIN 6 = INTERNAL SHIELD
PIN 7 = PLATE

PIN 8 = GRID NO. 2

PIN 9 = GRID NO. 3

S —
2 8 MAX.
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AMPEREX TUBE TYPE 6687/E9TH

The 6687/E91H is a dual control heptode for use as a gated amplifier in computer
~=. and “‘on-off’’ control circuits.

It is one of the Amperex ‘‘Premium Quality 10,000’ tubes.

f= 3 max =
PIN CONNECTIONS
1= GRID NO. |
2-CATHODE, GRID NO.5
3-HEATER ) |
4-HEATER 23 2=
- 8
5-PLATE wax TS5 2
6-GRID NO.2, GRID NO.4
7-GRIDNO.3

GENERAL CHARACTERISTICS

MECHANICAL
Maximum dimensions see outline drawing
Bulb T5%

N Outline see outline drawing
Basing 7CH
Mounting Position any

ELECTRICAL
Cathode coated, unipotential
Heating - indirect by A.C. or
D.C. parallel supfly
Heater voltage 6.3 volts
Heater Current 270 mA 2

Direct Interelectrode Capacitances (without external shield)

Output capacitance 7.9 puf
Input capacitance Grid No. 1 5.4 puf
Input capacitance Grid No. 3 7.0 ppf
Plate to Grid No. 1 < 0.08 ppf
Plate to Grid No. 3 < 0.45 puf
Grid No. 1 to Grid No. 3 < 0.2 puf
P
NOTES:

1 I order to prolong tube life, variation of heater voltage should be less than 5% (abso-
lute values),

2 At heater voltage = 6.3 volts the spread of heater current from tube to tube may be £14 mA

Revised 9/59 m1l
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Maximum Ratings (absolute Values)

Plate Voltage (at zero plate current)
Plate voltage
Grid No. 2, Grid No. 4 voltage

(at zero Grid No. 2, Grid No. 4 current)
Voltage Grid No. 2 and Grid No. 4
Negative Grid No. 3 voltage
Grid No. 3 voltage
Negative peak Grid No. 3 voltage
Peak Grid No. 3 voltage
Negative Grid No. 1 voltage
Grid No. 1 voltage
Negative peak Grid No. 1 voltage
Peak Grid No. 1 Voltage
Plate dissipation
Grid No. 2 and Grid No. 4 dissipation
Grid No. 1 dissipation
Grid No. 3 dissipation
Cathode current
Peak cathode current
Heater-cathode voltage
Resistor Grid No. 1 (fixed bias)
Resistor Grid No. 1 (automatic bias)
Resistor Grid No. 3 (fixed bias)
Resistor Grid No. 3 (automatic bias)

Typical Characteristics

2

Plate supply voltage

Voltage supply (Grid No. 2, Grid No. 4)
Voltage supply Grid No. 1

Voltage supply Grid No. 3

Plate resistor

Resistor Grid No. 2, Grid No. 4
Resistor Grid No. 1

Resistor Grid No. 3

Plate current

Current Grid No. 3
Insulation resistance between cathode and heater
(Heater Voltage = 6.3 volts, Heater Cathode Voltage =120 volts)

Inverse Grid No. 1 and Grid No. 3 Current (measured in figure 1)

Plate Supply voltage

Supply voltage (Grid No. 2, Grid No. 4)
Supply voltage Grid No. 1

Supply voltage Grid No. 3

Plate resistor

Resistor Grid No. 2, Grid No. 4
Resistor Grid No. 1

Resistor Grid No. 3

Negative Grid No. 1 current

Negative Grid No. 3 current

Operating Characteristics As A Mixer

Plate Voltage

Voltage Grid No. 2 and Grid No. 4
Voltage Grid No. 3‘

Oscillator voltage

Resistor Grid No. 1

Plate Current

Current Grid No. 1

Current Grid No. 2 and Grid No. 4
Conversion transconductance
Plate resistance

3 Limited by peak cathode current and Grid No. 1 dissipation.
4 pscillator voltage on Grid No. 1; signal voltage on Grid No. 3.

500
250

500
100
100
0
200
920
100
0
200
see
1.0
1.0
0.5
0.5
20
70
120
0.5
1.0
0.5
1.0

150 150 150
75 75 75
0 [} —10
—10 o
20,000 20,000
470 470
47,000 47,000
47,000 47,000

<0.2 <0.2

o
20,000
470
47,000
47,000
>5.5
<7.0

min 8

150

75
—1.5
=1.5
20,000
470
47,000
47,000
0.2

0.5

250
100
—5
10
20,000
3.3
530
6.5
450
0.85

Revised

volts max
volts max

volts max
volts max \/
volts max
volts max
volts max
volts max
volts max
volts max
volts max
note 3
watts max
watts max
watts max
watts max
mA max
mA max
volts max
megohms
megohms
megohms
megohms

A4

150 volts
75 volts
0 volts

volts

ohms

- ohms

ohms

ohms

-=- mA
>0 mA

megohms

volts
volts
volts
volts
ohms
ohms
ohms
ohms
HA max
MHA max

volts

volts

volts

volts rm:

ohms \-/
mA

HA

mA

micromhos
megohms

9/59
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m6

GRID NO. 2 CURRENT + GRID NO.4 CURRENT (MILLIAMPERES)

GRID NO.| CURRENT ( MILLIAMPERES)

SCREEN GRID CHARACTERISTICS

T
Ec2, Ecg =75V |
Ecz =0V | L
30 HH . ]
%1 1 1] |
4 : Ec|=+4V
1 : -
= 1 H 117
| |
1 !+3V:
20 = i E
: +2V 1
:
+1v
™
oV
10 WER
—1v
-2V
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——av
P =
o 100 200 300 400 /5 500
/ Lsy
-6V
PLATE VOLTAGE ( VO « J
{ voLTS )
GRID CHARACTERISTICS
= ; T R LT ]
Ecp, Egg =75V | o O
Eq3 = OV HEER IR AN RA RN
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+3v
q
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AVERAGE CHARACTERISTICS

|
TRANSCONDUCTANCE ( MICROMHOS)
GRID NO.| CURRENT (MICROAMPERES)
INTERNAL PLATE RESISTANCE (KILOHMS)
PLATE CURRENT = GRID NO. 2 CURRENT = GRID NO.4 CURRENT (mA)
1000 25
PLATE VOLTAGE = 250 VOLTS
GRID NO. 2, GRID NO. 4 VOLTAGE = 100 VOLTS
GRID NO. 3 VOLTAGE = —5VOLTS
GRID NO. | RESISTOR =20KA.
. ; R.
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800 - -
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AMPEREX Tuse Tyre 0688

The Amperex 6688 is a shock resistant, broad-band amplifier pentode designed for
use in unsupervised communication equipment and reliable instrumentation. It

has applications in coaxial cable amplifiers, video amplifiers, broad-band IF
amplifiers in communications links and TV equipment, The cathode is indirectly
heated, oxide coated.

The 6688 is one of the Amperex ‘“‘Premium Quality, 10,000 Hour’’ tubes.

b 57 MAX =]
PIN CONNECTIONS A
I~ CATHODE

/43
2-GRID NO.| 3 I3t
3- CATHODE T4 A% T G'L S
4- HEATER o thna
5- HEATER HAx
. 6~ INTERNALLY CONNECTED
7- PLATE
8- GRID NO. 3, SHIELD
9- GRID NO.2 |
6-1/

GENERAL CHARACTERISTICS

MECHANICAL
Dimensions see outline drawing
Mounting Position any
Bulb T 6}
— Base small button, 9 pin E 9-1
—— Basing 9EQ
—= OQutline 6-1
Shock and Vibration see note 1
ELECTRICAL
Cathode coated, unipotential
Heating AC or DC, parallel supply
Heater Voltage 2 6.3 volts
Heater Current 0.3 £0.015 amps

; . 3
Direct Interelectrode Capacitances

Eu_;_ Bogey Max

Grid No, 1 to All Other Elements 6.6 7.5 8.4 puf
Plate to All Other Elements 2D 3.0 3.5 puf
Plate to Grid No. 1 - 0.018 0.03 puf
Plate to Cathode - - 0.1 upf
Grid No. 1 to Heater - - 0.1 puf
Grid No. 1 to All Other Elements

(Cathode Current = 16,3 mA) - ) | - ppf

See Page 4 for notes,
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CLASS A AMPLIFIER

Maximum Ratings, Absolute Values

Plate Voltage 210 volts max
Plate Voltage (Cut-Off Condition) 400 volts max
Plate Dissipation 3.0 watts max
Grid No. 2 Voltage 175 volts max
Grid No. 2 Voltage (Cut-Off Condition) 400 volts max
Grid No. 2 Dissipation 0.9 watts max
Grid No. 1 Positive Bias 0 volts max
Grid No. 1 Negative Bias 50 volts max
Grid No. 1 Peak Negative Bias 100 volts max
Cathode Current 25 mA max
Grid No. 1 Circuit Resistance (Fixed Bias) 0.25 megohm max
Grid No. 1 Circuit Resistance (Automatic Bias) 0.5 megohm max
Heater-Cathode Voltage 60 volts max
Heater-Cathode Resistance # 20,000 ohms max
Bulb Temperature 155°C max

Typical Operation
As Pentode ©

i Bl ——
Plate Supply Voltage 190 180 volts
Grid No. 3 Voltage 0 0 volts
Grid No. 2 Supply Voltage 160 150 volts
Grid No. 1 Supply Voltage 9 0 volts
Series Cathode Resistor 630 100 ohms
— Plate Current & 13.0 £ 0.8 11.5 mA
—= Grid No. 2 Current 381505 2.9 mA
Negative Grid No. 1 Current &
(Rgi = 0.1 megohm) 0.5 -
—e— Transconductance 16,500 2300 15,900 micromhos
Amplification Factor - Grid No. 2 to
Grid No. 1 50 -
Internal Plate Resistance 90,000 - ohms
min 45,000 ohms
Equivalent Noise Resistance (RF) 460 - ohms
max 650 ohms
Grid No. 1 Hum Voltage 7
(Rg1 = 0.5 megohm) 100 - microvolts
—— AC Plate Load Resistor 1000 - ohms
— Signal Voltage 0.1 - volts rms
— Second Hammonic Distortion 1.6 - %
Cathode Heating Time 12 sec
(At Half Quiescent Plate Current) max 18 sec
Negative Grid No. 1 Bias 8
(At Plate Curmrent = 0.8 mA) max 4.5 volts
Negative Grid No. 1 Bias 8
(At Grid No. 1 Current = 0.3 [A) max 0.5 volts

See Page 4 for notes.
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Typical Operation as Triode

(Grid No. 2 Connected to Plate)

Eccl

Rk

T+

Epp

Plate Supply Voltage

Grid No. 3 Voltage

Grid No. 1 Supply Voltage
Series Cathode Resistor

Plate Current

Transconductance

Amplification Factor

Internal Plate Resistance
Equivalent Noise Resistance (RF)
Input Conductance at 100 Mc
Phase Angle of Slope at 50 Mc®
Cathode-Heater Resistance

Insulation Between Two Arbitrary Electrodes’

160 volts
0 volts
9 volts
620 ohms
16.5 mA
18,500 micromhos
50
2700 ohms
225 ohms
500 nA/V
90
4 megohms min
20 megohms min

See Page 4 for notes.
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The tubes can withstand vibration of 2.5 g for 96 hours at 50 cps and impact of about
300 g. (measured with NRL impact machine)

In order to obtain prolonged tube life, the maximum variation of the heater voltage
should be less than * 5%.

Measured with an external shield with an internal diameter of 7/8 inches. During the
measurements pin 6 is floating.

In order to prevent operation of the tube from being influenced by variations of the
heater to cathode insulation, it is advisable to keep the external resistance between
heater and cathode less than 20,000 ohms,

Operation of the tube under conditions given in Column I is recommended because of
the small spread in characteristics.

The end of life is reached when one or more of these characteristics have changed to
the following values:

Plate Current 11.5 mA
Transconductance 11,000 micromhos
Negative Grid Current

(Grid Resistor = 0.1 megohm) 1.0 pA

This value has been measured at a power line frequency of 50 cps with the electrical
center of the heater grounded. The voltage has been measured in the plate circuit with
the aid of a band-pass filter, linear from 30 - 200 cps and is referred to gridno. 1 as a
hum voltage. The cathode resistor is decoupled by a capacitance of 1000 uf.

At: Plate Voltage = 180 volts
Grid No. 2 Voltage = 150 volts
Grid No. 3 Voltage =0 volts

Pins 1 and 3 are interconnected.
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AMPEREX TUBE TYPE 6689

The Amperex 6689 is a long life pentode designed for unsupervised communica -
tion equipment, carrier telephone applications, wide band amplifiers, measuring
equipment and industrial control circuits.

The tube has a high figure of merit making it suitable for use in line amplifiers
of coaxial systems. Other features are low heater current requirement, low in-
put and output capacitance, internal shielding construction and small size.

The 6689 is one of the Amperex "Premium Quality 10,000 Hour" tubes.

~—§7MAX-’
PIN_CONNECTIONS J\\
I. GRID NO.2
2. GRID NO.!I
3. CATHODE
4. HEATER
5. HEATER 23 55
6. PLATE | 8 <8
7. INTERNAL CONNECTION T63 MAX MAX
8. INTERNAL CONNECTION
9. GRID NO.3,INTERNAL SHIELD
ree ¥
oBK 000+
GENERAL CHARACTERISTICS
MECHANICAL
Base Noval
Basing 9 BK
Bulb T6-1/2
Dimensions see outline drawing
Mounting Position any
ELECTRICAL
Heating indirect by AC or DC
series or parallel supply
Cathode coated, unipotential
Heater Voltage® 6.3 volts
Heater Current’ 0.3 amp

*In parallel connected supplies, heater voltage should not vary more than + 5%

for maximum life. In series connected supplies, it should not vary more than
+ 1.5%.
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Direct Interelectrode Capacitances

Nom. Max.
Plate to All Elements Except Grid No. 1 3.6 4.2 pf
Grid No. 1 to All Elements Except Plate 8.0 8.7 pf
Plate to Grid No. 1 -- <0.015 pf
Grid No. 1 to Heater -- <0.15 pf
Heater to Cathode 4.0 -- pf
Grid No. 1 (Cathode Current = 12.1 ma) 10.8 -- pf
Radiation Capacitance of Plate® - <0.025 pf
Radiation Capacitance of Grid No. 1° - <0.025 pf
MAXIMUM VALUES (DESIGN CENTER)
Plate Voltage (Zero Plate Current) 550 volts
Plate Voltage 210 volts
Plate Dissipation 2.1 watts
Grid No. 2 Voltage (Zero Grid Current) 550 volts
Grid No. 2 Voltage 210 volts
Grid No. 2 Dissipation 0.35 watt
Negative Grid No. 1 Voltage (Grid No. 1 Current = 0.3 pa) 1.1 volts
Negative Grid No. 1 Voltage 100 volts
Negative Peak Grid No. 1 Voltage

(Pulse duration =200 usec., Duty cycle=10%) 200 volts
Grid No. 1 Dissipation 50 mw
Grid No. 1 Circuit Resistance 1 megohm
Cathode Current 16 ma
Peak Cathode Current (Pulse duration = 200 psec.,

Duty Cycle = 10%) 80 ma
Cathode to Heater Voltage 100 volts
Cathode to Heater Circuit Resistance® 20,000 ohms
Bulb Temperature 170°C

2 The radiation capacitance is the capacitance of the electrode to a cylindrical
shield with an inner diameter of 2 inches and a height of 3-7/8 inches, the
other electrodes being grounded.

°In order to prevent the operation of the tube from being influenced by variation
of the heater to cathode insulation, it is advisable to keep the external resistance
between heater and cathode less than 20, 000 ohms.
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TYPICAL CHARACTERISTICS

Plate Voltage 210
Grid No. 3 Voltage 0
Grid No. 2 Voltage 120
Cathode Circuit Resistance 165
Plate Current* 10:1.3
Grid No. 2 Current* 2.1:0.4
Transconductance®* 9000+1200
Plate Resistance 0.5
Plate Resistance 0.3
Amplification Factor 34
Equivalent Noise Resistance (RF) 750

Equivalent Noise Resistance (RF)

Equivalent Noise Resistance
(bandwidth = 0 - 10, 000 cycles)

Negative Grid No. 1 Current

1000

36, 000

(Grid No. 1 Circuit Resistance = 0.1 megohm) 0.5
Negative Grid No. 1 Voltage (Plate Current =

0.5 ma, Cathode Circuit Resistance = 0) 5
Negative Grid No. 1 Voltage (Plate Current =

0.5 ma, Cathode Circuit Resistance = 0) 5.:25
Grid No. 1 Hum Voltage (Grid No. 1 Circuit

Resistance = 0.5 megohm) 0.5
Heater-Cathode Leakage Current (Vi = 6.13V,

Vhk = 100V, Series Resistor =1 megohm) 15
Insulation Resistance between any two Electrodes 100

6689

volts

volts

volts

ohms

ma

ma

pmhos
megohm (typ.)
megohm (min.)

ohms (typ.)

ohms (max.)
ohms (max.)
pa (max.)
volts

volts (max.)
myv (max.)

pa (max.)
megohms (min.)

TYPICAL OPERATING CHARACTERISTICS AS A CLASS A AMPLIFIER

Plate Voltage 120
Grid No. 3 Voltage 0
Grid No. 2 Supply Voltage 120
Grid No. 2 Circuit Resistance 5600
Cathode Circuit Resistance 180
Plate Current 8.3
Grid No. 2 Current 1.7
Transconductance 8200
Plate Resistance 0.42
Plate Circuit Impedance 10, 000
Output Power (at 10% Distortion) 340
Input AC Voltage (at 10% Distortion) y 5 §
Output Power (Grid No. 1 Current = 0.3 pa)® 400
Input AC Voltage (Output Power = 50 mw) 0.35

210 volts
0 volts

120 volts

5600 ohms

180 ohms

8.3 ma

1.7 ma

8200 pmbhos

0.44 megohm
20,000 ohms

660 mw

1.1 volts (RMS)

870 mw

0.25 volts (RMS)

to the following values:

“The end of life is reached when one or more of the characteristics have changed

Plate Current <7 ma
Grid No. 2 Current <1.2 ma
Transconductance <6400 pmhos
Negative Grid No. 1 Current
(Grid No. 1 Circuit Resistance =

0.1 megohm) <1.0 pa

% Measured with a control grid series resistor of 0.33 megohm.
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amperex Tuse Tvee 6922 /E88CC

The 6922/E88CC is a miniature twin triode especially designed for use in cascode circuits,
RF and AF amplifiers, mixers and phase inverter stages, and as a multivibrator and cathode
follower in computers.

Featured are extremely long life, ruggedized construction, high transconductance, and low
noise, Operation for long periods of time under cut-off conditions will not cause deteriora-
tion of the emission surface. The 6922/EB8CC is one of Amperex’s **Premium Quality
10,000 hour’’ tubes.

PIN CONNECTIONS

6- PLATE, TRIOOE |
7- GRID, TRIOOE |

8- CATHODE, TRIODE |
9 INTERNAL SHIELD

GENERAL CHARACTERISTICS

MECHANICAL
Bulb T6Y
Outline 6-2
Base E9-1
Base Diagram 9DE
Mounting Position any
Shock and Vibration see note 1
ELECTRICAL

Heater Voltage 6.3 volts
Heater Current 300 mA
Direct Interelectrode Capacitances (without external shield)

Section I Section I1
Grid to Cathode + Heater 3,1 3.1 puf
Plate to Cathode + Heater 0.5 0.4 puf
Grid to Cathode + Heater + Shield 3.1 3.1 puf
Plate to Cathode + Heater *+ Shield 1.75 1.65 puf
Plate to Grid 1.4 1.4 puf
Plate to Cathode 0.18 0.18 ppuf
Plate to Shield 1.3 1.3 puf
Cathode to Heater 2.6 2.7 puf

Between Sections

Plate to Plate 045 puf
Grid to Grid <005 ppuf
Plate of Triode 1 to Grid of Triode 2 005 puf
Plate of Triode 2 to Grid of Triode 1 «005 ppuf
Grid of Triode 1 to Cathode of Triode 2 .005 ppf
Grid of Triode 2 to Cathode of Triode 1 .005 puf
Grounded Grid Section I Section 11
Plate to Grid + Heater + Shield 3.0 2.9 puf
Cathode to Grid + Heater + Shield 6.0 6.0 ppf

; A shock rating of about 500 g was obtained by using the NRL impact machine to deliver 5 blows to

the tube at an angle of 30° in each of four different directions.

A fatigue rating of 2.5 g was obtained by applying vibrational forces for 32 hours in each of three
directions at a frequency of 50 c/s.

These conditions are given for evaluation of mechanical ruggedness. They are not to be interpreted
as suitable operating conditions.

Revised 9/59 | B}



 6922/E88CC

Typical Characteristics

Plate Supply Voltage 100 ? 90 volts

Grid Supply Voltage 9 0 volts
Plate Current 15 12 mA
Transconductance 12,500 11,500 micromhos
Amplification Factor 33 --

Cathode Resistor 680 120 ohms

RMS Grid Voltage 2 0.75 -- volts
Equivalent Noise Resistance 4 300 - - ohms
Noise Factor ° 4.6 -- db

Input Damping (F = 100 Mc/s) 3000 - - ohms

Maximum Ratings, Design Center Values (Each Section)

Cold Cathode Plate Voltage 550 volts
Plate Supply Voltage 400 volts
Plate Voltage 220 volts
Plate Voltage (Pp.= 0.8 W) 250 volts
Negative Grid Voltage 100 volts
Peak Negative Grid Voltage 3 200 volts
Cathode-to-Heater Voltage (cathode positive) 120 volts
Heater-to-Cathode Voltage (cathode negative) 60 volts
Cathode Current 20 mA
Peak Cathode Current A 100 mA
Plate Dissipation 1.5 watts
Plate Dissipation ’ 1.8 watts
Grid Dissipation 0,03 watts
Maximum Bulb Temperature 170°C

2

Operation under conditions listed in this column is recommended because of the small
spread in characteristics.

AC voltage of grid current (I, = 0.3 [LA)

Measured at f =45 Mc/s.

Measured in a cascode circuit at f =200 Mc /s and matched for minimum noise.
Pulse duration, 200 microseconds max; duty cycle, 10%.

Maximum plate dissipation of both sections =2 watts,

.2 Revised 9/59



Typical Operation
Computer Circuits

6922/E88CC

Plate Supply Voltage 60 150 volts
Plate Current 9 33 mA
Negative Grid Voltage (Ip =0.1 mA) - 6.5 volts
Negative Grid Voltage (I, =5 pA) - 15 volts
Grid to Grid Voltage (I;, = 0.1 mA) < 2 volts
Class A Additive Mixer
Plate Supply Voltage 60 90 150 volts
Oscillator Voltage (rms) 2 225 3 volts
Plate Current 4.7 7.7 11 mA
Conversion Conductance 2900 3500 4100 micromhos
Internal Resistance 8300 7000 6100 ohms
Plate Load Resistance 0 1000 3900 ohms
Grid Resistor 1 1 1 meg
Class A Amplifier (Each Section)
Plate Voltage 220 volts
Plate Load Resistance 20,000 ohms
Negative Grid Voltage — 6.8 volts
Input Voltage (rms) 0 1.5 4.5 volts
Plate Current 6.5 = 9.2 mA
Output Power - 0.05 0.5 watt
Distortion - - 7%
Class B Amplifier (Sinusoidal Wave;Both Sections, Push-Pull)
Plate Voltage 200 volts
Load Impedance (Plate to Plate) 22,000 ohms
Negative Grid Voltage 6 volts
Input Voltage (rms) 0 0.9 4.0 volts
Plate Current 2x3 - 2x 9mA
Power Output - 0.05 1.2 watts
Distortion = = 3%
Class B Audio Amplifier (Both Sections, Push-Pull)
Plate Voltage 200 volts
Load Impedance (Plate to Plate) 10,000 ohms
Negative Grid Voltage 6 volts
Input Voltage (rms) 0 0.9 4.0 volts
Plate Current 2x5 &2 2 x 13.5 mA
Power Output - 0.05 1.5 watts
Distortion * = 4%
Hum Referred to Grid (Epp =90V, Ip =15 mA, 50 uV max
Ry =0.5 meg, fully screened tubeholder,
straight response curve filter, frequency of
heater supply voltage =50 c/s + 3% 500 c/s)
Maximum Ratings for Circuit Design
Grid Resistor *© 1 meg
8 Circuit used for measurements:
Q.3 un
Measuring time 1 second max.
Cl Conditions of life test operation:
Heater Voltage 6.3 volts
Grid Supply Voltage 9 volts
Plate Supply Voltage 100 volts
Heater-to-Cathode Voltage (cathode negative) 60 volts
Plate Current (approx.) 15 mA
Cathode Resistor 680 ohms
Grid Resistor 47 kilohms

10 pixed bias is permitted for plate currents below 5 mA only.

Revised 9/59 .3
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6922/E88CC

TRANSFER CHARACTERISTICS
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amperex Tue TYee 6923 /EA52

The 6923 is a vacuum diode of disc-seal construction for use in U.H.F.
voltmeters for measurements up to 1000 megacycles per second. The diode is

also applicable in U.H.F. monitoring devices.

The disc-seal construction permits easy insertion into coaxial probes
and the anode pin connection is excellently suited to serve as the probe con-

tact when the circuitry makes this possible.

T
—h‘ B MN je—
1}

PLATE
SOLDERING TO THE
PLATE PIN IS NOT- 0.05

CATHODE

r 0.59110.004

NOTE

SOLDERING TO THE
PLATE PIN IS NOT
15 RECOMMENDED

HEATER 5 MAX -
PROTECTIVE 52 MAX e
PLASTIC COVER: 0.512 l
DO NOT REMOVE % MAX. MAX.
e 1 2 max.
GENERAL CHARACTERISTICS
ELECTRICAL
Cathode coated, unipotential
MIN. MAX.
Heater Voltage, AC or DC 5.6 6.3 7.0 volts
Heater Current - 0.3 —— amps
Direct Interelectrode Capacitance
Plate to Cathode 0.5 ppuf max,
Insulation Resistance
Plate to Cathode 10,000 megohms
Plate Characteristic
Diode Voltage (at plate current of 0.5 mA) 3 volts max,

MAXIMUM RATINGS (absolute maximum values)
Peak Inverse Plate Voltage

At Frequencies Below 100 Mc/s 1000
At Frequencies Above 100 Mc/s 1000 x 100.

f
Cathode Current 300
Peak Cathode Current 5
Voltage Between Cathode and Heater 50
Resistance Between Cathode and Heater 20

Revised 12/62
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AMPEREX TUBE TYPE 6977

The Amperex 6977 is a high-vacuum, subminiature indicator triode with a type
P15 phosphor-coated anode which displays a bright blue-green light when the
grid bias {s zero. A negative bias of only three volts will extinguish the light,
and it is therefore particularly adaptable to transistorized circuitry. The fila-
ment may be operated from either ac or dc.

The 6977 is manufactured to the same high quality and reliability standards as
the other Amperex computer tubes. It is designed for a life of 20, 000 hours.

e— 0,22 MAX

>

—FIL.
# LignT ouTpuT , cmo-{

‘ | SECTION —0.4
+ FIL.-

DOT ON LIGHT

SR —
—f OUTPUT AXIS
v

FiEnar

0.26

LGyt oyteuT

A 4 LEADS 0.016 DiA.
| '"%_‘ TINNED . ELECTRODE _ CONNECTIONS

OLEAD
S wir el @ CLIPPED-OFF LEAD

1.5 MIN

GENERAL CHARACTERISTICS

MECHANICAL
Bulb subminiature, T1
Diameter 0.220 inch max.
Height (Seated) 1.1 inches max.
Length of Lead® 1.5 inches min.
Mounting Position see Application Data
ELECTRICAL
Filament Characteristics
Filament Voltage (ac or dc) 1.0 + 5% volts
Filament Current 30 ma

Interelectrode Capacitances
Anode to Grid 1.
Anode to Filament 1.
Grid to Filament 1e

h h

8 p
1 p!
0p

! Soldered connection to leads must be at least 3/16 inch from glass seal.
Bending of leads must be at least 1/16 inch from glass seal.
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69717

RATINGS(ABSOLUTE MAXIMUM)

Anode Voltage (Zero Anode Current)
Anode Voltage (Max. Anode Current)
Positive Grid Supply Voltage
Negative Grid Voltage

Anode Current

Grid Resistance

CHARACTERISTICS

Heater Voltage (Veff)®

Anode Voltage (dc)

Series Grid Resistor

For Maximum Light Output®
Grid Supply Voltage*
Anode Current

For Zero Light Output
Grid Supply Voltage
Anode Current

SHOCK RATING®

100 volts max.
65 volts max.
0 volts max.
50 volts max.
750 pa max.
1 meg. max.
0.1 meg. min.

1.0 volts
50 volts
100, 000 ohms

0 volts
585 ua

-3 volts
<5 pa

500 g's

(Five blows at 30° or over in four different positions on NRL impact machine)

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Anode Current, 0 hour
Ep = 50 Vde, Rg = 100,000 ohms,
Ec = OV4t
Filament Current
Ef = 1.0 Vac
Insulation Resistance
Ec = -50 Vde

Min. Bogey Max. Units

585 740 pa

30 36 ma

-- megohms

2 Center tap of filament transformer grounded to B-.

2 Typical light output = 1-1.5 millicandle/cm2 or 2.9-4.4 foot-lamberts.

* With respect to filament transformer center tap.
® These test conditions are given as an evaluation only.
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100,000.0..

TRANSISTOR CIRCL]IT

TYPICAL CIRCUIT E n U l

(6977 BEING TRIGGERED BY THE OUTPUT OF A TRANSISTOR
MULTIVIBRATOR)

APPLICATION DATA

Mounting the 6977

The 6977 tubes are designed to be soldered-in and mounted flat and parallel to
each other on printed circuit boards. Filament and plate connections can be
made to common bus connections, Individual grid connections are brought out
with printed wiring to suitable connectors on the end of the board. Thin **U”’
shaped, black cardboard (or similar material) separators are placed around the
tubes forming a light barrier between tubes. The printed circuit board is placed
against the front panel of the equipment in such a manner that the 3/16 by 1/2
inch slots in the front panel are in front of each tube,

It is recommended that the panel be approximately 0,020 inch thick metal painted
black for greatest contrast. This thin panel is used in order to attain the largest
viewing angle from the front of the equipment, inasmuch as the tubes are mount-
ed in close proximity to the panel. The tubes may be mounted as close as 0.250
inch on centers. The light output side of the tubes should face the front panel.

The following illustration shows suggested method of mounting,
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To augment the contrast of the light output between the conducting and the cut-
off state, a green selective light filter covering the tube face is highly recom-
mended, This filter should preferably have a thickness of 0.012 inches, and the
maximum transmission of light should be at approx 5000 angstroms (such as
Eastman Kodak’s Tenite 11 material).
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AMPEREX TUBE TYPE 1029

The Amperex 7025 1 is a miniature 9-pin, high-mu twin triode in which hum and
noise have been significantly reduced, A center tapped heater permits operation
of the tube from either a 6,3 or 12,6 volt heater supply.

The 7025 is suitable for application in resistance-coupled voltage amplifiers
particularly the preamplifier and input stages of Hi-Fi amplifiers, and also
phase inverter, multibibrator and other industrial control circuits where high vol-
tage gain is an important design consideration.

GENERAL CHARACTERISTICS

MECHANICAL

Dimensions see outline drawing

Mounting position any

Base small button, 9 pin, E9-1

Bulb T-6%

Qutline 6-2

ELECTRICAL

Cathode coated, unipotential
Series Parallel

Heater Voltage AC or DC 12,6 6.3 volts

Heater Current 0.15 0.3 amps

Average equivalent noise and hum voltage

(Referenced to grid, each section) o 1.8 microvolts rms
Maximum equivalent noise and hum voltage
(Referenced to grid, each section) ‘ 7 microvolts rms

Direct Interelectrode Capacitances With Shield = Without Shield

Grid to Plate (each section) 17 1.7 puf

Input (each section) L8 1.6 puf

Qutput (section 1) 1.9 0.46 puf

Output (section 2) 1.9 0.34 puf

1 The 7025 is a direct high quality replacement for the 12AX7.

2 When used in equipment which employs series-connected heaters, a current-limiting de-
vice must be inserted to limit the current when switching on.

3 Measured under the following conditions:

Heater voltage (parallel connection) 6.3 volts ac
Center tap of heater transformer grounded

Plate supply voltage 250 volts dc
Plate load resistor 100,000 ohms
Cathode resistor (Bypassed by 100 uf capacitor)

Grid resistor 0 ohms
Amplifier covering fre quency range 25 to 10,000 cps

4 sSame conditions as in note 3 except that the cathode resistor is not bypassed and grid
resistor has a value of 50,000 ohms.

5 with external shield (RETMA #315) connected to cathode of section under test.
5/61 il



1023

MAXIMUM RATINGS (Each Section)

Design Center Values

Zero Signal Plate Voltage

Plate Voltage

Plate Dissipation

Cathode Current

Grid Voltage

Grid Voltage (Grid current =+ 0,3 pA)
Grid Resistance N

Heater to Cathode Voltage
Heater to Cathode Resistance
Heater to Cathode Resistance 7

Typical Operating Conditions
Class A Amplifier (Each Section)

550 volts
300 volts
1,0 watt
8 mA
— 50 volts
— 0.9 volts
2 megohms
180 volts
20,000 ohms
150,000 ohms

Plate Voltage 100 250 volts
Grid Voltage — 1.0 — 2.0 volts
Amplification Factor 100 100
Plate Resistance (approx.) 80,000 62,500 ohms
Transconductance 1250 1600 micromhos
Plate Current 0.5 1.2 mA
0.0luf
S
O0iuf
R
Ein § P =
ISOyf
2 &
Rp=0.047 MN
Rg =0.I15MN

CLASS A RESISTANCE -COUPLED

AMPLIFIER EACH SECTION

6 With self bias.

7 In phase inverting circuits,

E 2

5/61



1025

Rp =0.047 M() Rg =0.15 M(2
™\
Epp (V) Ry () I, (mA) Eo (Veg) 8 Gain % Distortion ©
200 1500 0.86 18 34 8.5
250 1200 1.18 23 37.5 7.0
300 1000 L.55 26 40 5.0
350 820 1.98 33 42,5 4.4
400 680 2.45 37 44 3,6
Rp =0.1M() Rg = 0.33 M(}
Epb (V) Ry (€2) I, (mA) Eo (Vef)® | Gain % Distortion ©
200 1800 0.65 20 50 4.8
N 250 1500 0.86 26 54,5 3.9
300 1200 L11 30 57 27
350 1000 1.40 36 61 2.2
400 820 172 38 63 1.7
Rp =0.22 M) Rg =0.68 M)
Ebb (V) Ry (£1) I, (mA) Eo (Vegp) © Gain % Di stortion @
200 3300 0.36 24 56 4,6
250 2700 0.48 28 66.5 3.4
300 2200 0.63 36 72 2.6
350 1500 0.85 37 75.5 L6
| 400 1200 1.02 38 76.5 1:1

8 Eo at grid current starting point,

© The total harmonic distortion is approximately proportional to the output voltage.

5/61 m3



1025

MICROPHONICS

APPLICATION NOTES

The tube can be used without special precautions against microphonic effect in
amplifiers in which the input voltage is higher than 50 millivolts when the tube
is mounted in the near vicinity of a 5 watt loud speaker with an acoustical effi-

ciency of 5%,
HUM

The hum and noise level will be better than - 60 db when the grid circuit imped-
ance is less than 0.5 megohms (at 60 cps), the center tap of the heater is ground-
ed and the cathode resistor is decoupled by a capacitor of at least 100 pf.

4

0.05yuf
—{—

—0

M0 Q068MA ¢

IMN M?f? :o'

T1 tot.

O+Eb
Supply Voltage 250 350 volts
Cathode Resistance 1200 820 ohms
Total Current 1.08 1.70 mA
Output Voltage & (RMS) 35 45 volts
Voltage Gain 58 62
Percent Distortion € 5.5 3.5 %

8 E, at grid current starting point.
€ The total hamonic distortion is approximately proportional to the output voltage.
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+Ep assmn  °
% 0.68MN j.o'
¥*
Ep
oos: |
pt %n. fxtot.
+Eb
Supply Voltage 250 350 volts
Plate Voltage 65 90 volts
Total Current 1.0 1.2 mA
Cathode Resistance 68,000 82,000 ohms
Plate Load Resistance (Rp) 0.1 0.15 megohm
Plate Load Resistance (Rp') 0.1 0.15 megohm
Output Voltage (RMS) 8 20 35 volts
Voltage Gain 25 27
Percent Distortion © 1.8 1.8 %
= I MAX =
PIN CONNECTIONS o

| —PLATE, TRIODE NO.2

2 —GRID , TRIODE NO.2

3 — CATHODE , TRIODE NO.2

4 — HEATER

5 — HEATER 2 9+3

6 — PLATE, TRIODE NO.| i6 65 |'iE%

7 —GRID , TRIODE NO.| MAX 2

8 — CATHODE,, TRIODE NO.! MIAX

9— HEATER CENTER TAP

8 Ey at grid current starting point.

& The total harmonic distortion is approximately proportional to the output voltage.
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AMPEREX TUBE TYPE 7062

The Amperex 7062 is a twin triode with separate cathodes, designed for applica-
tions in computer circuits, The 7062 will maintain its emission capabilities for
long periods of operation under cut-off conditions, It is not intended for low-level
audio use,

The 7062 is one of the Amperex ‘‘Premium Quality 10,000 Hour’’ tubes,

7
f— §MAX.—ﬁ1

/\%

MAX
MAX -

3
8
3
8

_PIN_CONNECTIONS

|— PLATE NO.2

2— GRID NO.2

3— CATHODE NO.2

4— FILAMENT

5— FILAMENT

6— PLATE NO.I|

7— GRID NO. |

8— CATHODE NO.!

9— FILAMENT CENTER TAP

|
aete_ feld |
T
2
2

R

GENERAL CHARACTERISTICS

MECHANICAL
Mounting Position any
Dimensions see outline drawing
Outline 6=3
Base small button, 9 pin, E9-1
Bulb T-6Y;
Bulb Temperature 170°C max
ELECTRICAL
Cathode coated, unipotential

Heater voltage (AC or DC)

Heater Current at 6,3 volts

6.3 volts (pins 9 & 4+ 5)
12.6 volts (pins 4 & 5)
400 mA

Heater Current at 12,6 volts 200 mA
Direct Interelectrode Capacitances Section 1 Section 2
Input 3.5 3.5 upf
Output 0.5 0.45 puf
Grid to Plate 2.2 2.3 ppuf
Heater to Cathode 3.5 3.5 puf
Between 2 Sections
Plate No. 1 to Plate No. 2 < 1.3 puf
Grid No. 1 to Grid No. 2 < 0,06 puf
Revised 8/60 ul
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MAXIMUM RATINGS (Absolute Values, Each Section)

Plate Voltage (At Zero Plate Current) 600 V max
Plate Voltage 275 V max "
Plate Dissipation 2,0 W max
Cathode Current 20 mA max
Peak Cathode Current - 200 mA max
Negative Grid Voltage 100 V max
Peak Negative Grid Voltage : 200 V max
Positive Grid Voltage 1.0 V max
Grid Current 2.0 mA max
Peak Grid Current * 50 mA max
Grid Circuit Resistance with Automatic Bias 1 Meg. max
Grid Circuit Resistance with Fixed Bias 0.5 Meg. max
Voltage Between Heater & Cathode

(Cathode Positive) 200 V max
Voltage Between Heater & Cathode

(Cathode Negative) 100 V max

Typical Operation
(Each Section)

Plate Voltage 150 100 volts
Negative Grid Voltage 1.85 0.8 volts
Plate Current 8.5 8.5 mA
Transconductance 6400 7800 micromhos
Amplification Factor 46 50
Plate Resistance 7200 6400 ohms

Typical Characteristics For Computer Circuit Design?

E Gl

Plate Voltage 150 100 V
Grid Supply Voltage —7.5 100 V
Series Grid Resistor 0 0.5 Meg.
Plate Current max, 0.15 18 mA

1 Ppulse time max 10 Msec at a duty cycle of 1%.
2 Clamped grid operation in column II.

m2 Revised 8/60



7062

Characteristics Range Value for Equipment Design

Heater Current (Ef = 6,3 V)

Plate Current (Ebb = 150V , Rk = 220 Q,
Rg = 0.1 Meg)

Transconductance (Ebb = 150V , Rk =
220 (), Rg = 0.1 Meg.)

Plate Current (Eb =150V , Eg =—7.5V )

Grid Voltage Difference Between Sections
[Ebb= 150V , Ib (both sections) =

0.15 mA] :

Plate Current (Eb = Eg = 100V ,
Rg = 0.15 Meg.)

Negative Grid Current (Ebb = 150V ,
Rk =220 (), Rg = 0.1 Meg.)

Cathode to Heater Leakage Current [Ekf
=200V (cathode positive); Rgerjies =1 meg.

Insulation Resistance Between Any 2
Electrodes

Direct Interelectrode Capacitances

Section 1

Input
Output
Plate to Grid

Section 2

Input
Output
Plate to Grid

Between 2 Sections

Plate No. 1 to Plate No. 2
Grid No. 1 to Grid No. 2

Revised 8/60

Min,
380
6.3

5300

13.6

Max,

420

10.7

8100
150

< 2.0

22

<0.2

<15

>100

End of Life
—— mA
5.0 mA

4000 pmhos

150 A

2.0V

9.5 mA
1.0 A
30 A

20 meg.

3.0 - 4.0 puf
0.3 - 0.7 puf
1.8 - 2.6 puf

3.0 - 4,0 puf
0.25 - 0.65 pyuf
1.9 = 2.7 puf

< 1.3 upf
< 0.06 puf

=3



AVERAGE PLATE GHARACTERISTICS
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ampERex TuBe Tvpe 7119 /E182CC

The Amperex 7119/E182CC is a medium-mu, high perveance, twin triode designed
for application in computer circuits, The tube features exceptional freedom from

cathode interface and is characterized by high zero-bias plate current. In many
applications the tube is a replacement for the 5687.

The 7119/E182CC is one of the Amperex **Premium Quality 10,000 Hour’’ tubes,

PIN CONNECTIONS

I- PLATE ,TRIODE 2
2-GRID,TRIODE 2
3-CATHODE , TRIODE2
4-HEATER
5-HEATER
6-CATHODE , TRIODE |
7-GRID , TRIODE |
8-HEATER

CENTER TAP
9-PLATE, TRIODE |

. %MAX-—-

x
<
S =
< 0|0
- ol
wlo
o +H

GENERAL CHARACTERISTICS

MECHANICAL DATA
Cathode
Base
Bulb
Qutline
Base Connections
Mounting Position

ELECTRICAL
Heater Characteristics

Heater Voltage
Heater Current

Direct Interelectrode Capacitances

Series

12,6 5%

320

Input

Output

Plate to Grid
Cathode to Heater

Grid to Grid
Plate to Plate

Triode No. 1

coated, unipotential

E9-1
T6Y
6-3
9-H
Any

Parallel

6.3 +5% volts

640 mA

Triode No. 2

Revised 9/59

Plate of Triode 1 to Grid of Triode 2
Plate of Triode 2 to Grid of Triode 1

6.0 6.0 puf
1.1 1.0 ppuf
4,0 4.1 ppf
4.0 4,0 ppf

Between Sections

0.15 puf
0.6 puf
0.1 puf
0.1 puf

E1



7119/E182CC

Characteristics (Each Section)

Plate Voltage

Grid Voltage

Plate Current
Transconductance
Amplification Factor

Maximum Ratings, Absolute Values (Each Section)

Plate Voltage

Plate Supply Voltage

Negative Grid Voltage

Peak Negative Grid Voltage :
Positive Grid Voltage

Peak Positive Grid Voltage %
Peak Heater-to-Cathode Voltage
Grid Current

Peak Grid Current *

Cathode Current

Peak Cathode Current e

Plate Dissipation

Plate Dissipation of Both Sections
Bulb Temperature

Maximum Ratings, Absolute Values for Circuit Design

Grid Resistor (fixed bias)
Grid Resistor (automatic bias)

Characteristic Range Values for Equipment Design

Heater Current
Plate Current (Ep, =90V, Ic = 250 nA)
Plate Current (Ep = 120V, Ec = —2V)
Plate Current (Ep, = 150V, E¢ = — 14V)
Negative grid current

(Ep =120V, E. =2V, Rg = 0.1 meg)
Heater-Cathode leakage current

(Epk = 200V, R =1 meg)
Transconductance (Ep = 120V, Ry = 55 ohms)
Insulation resistance

Direct Interclectrode Capacitances

Triode No. 1

Input

Output

Plate to grid
Triode No. 2

Input

Output

Plate to grid
Between Sections

Grid to grid

Plate to plate

Plate of Triode 1 to grid of Triode 2
Plate of Triode 2 to grid of Triode 1

1 Pulse duration, 10 microseconds; duty cycle, 1%.

m2

120
=2
36
15,000
24

Min

605
41
26

11,200
100

5.3
0.75
3.4

5.3
0.65
3.4

150 volts
—14 volts

max (0,2 mA N y

micromhc

300 volts
600 volts
100 volts
200 volts
1 volt
30 volts
200 voles
8 mA
200 mA
60 mA
400 mA
4,5 watts
8 watts
160°C

0.5 megohm
1 megohm

Max N

675 mA
62 mA
45 mA
0.2 mA

0.2 mA

15 pA
18,800 micromho
- - megohms

6.7 puf
1.45 puf
4.6 puf

6.7 puf
1.35 puf
4.8 ppuf

0.15 ppuf
0.8 puf
0.1 ppf
0.1 ppf
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7119/E182CC

TRANSFER CHARACTERISTICS

GRID CURRENT (MICROAMPERES)
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AMPEREX TUBE TYPE 7189

The Amperex type 7189 is a 9 pin miniature pentode designed for use as
a power amplifier in high fidelity audio equipment, It is a specially tested and
improved tube intended for use in amplifiers of over 20 watt capabilities.

PIN CONNECTIONS

1. INTERNALLY CONNECTED
2 GRID NO. |
3 CATHODE AND GRID NO.3
4 HEATER
5. HEATER
& INTERNALLY CONNECTED
7. PLATE
8 INTERNALLY CONNECTED
9 GRID NO. 2

T6

MECHANICAL
Cathode
Base
Bulb
Qutline
Mounting Position

ELECTRICAL
Heater Voltage
Heater Current

Direct Interelectrode Capacitances
Input Capacitance
Output Capacitance
Plate to Grid No. 1
Grid No. 1 to Heater

Typical Characteristics
Plate Voltage
Grid No. 2 Voltage
Plate Current
Grid No. 2 Current
Grid No. 1 Voltage
Transconductance
Plate Resistance
Amplification Factor (Grid No. 1 to Grid No. 2)

Maximum Ratings (Design Center Values)

pe
T g

GENERAL CHARACTERISTICS

3jeMax

coated, unipotential
E9=1
T6Y%
6-4

any

6.3 volts
0.76 amps

10.8 puf
6.5 wf
0.5 puf

0.25 puf

250 volts
250 volts
48 mA
5.5 mA
— 7.3 volts
11,300 micromhos
40,000 ohms
19.5

Class AB4 Fixed Bias Audio Amplifier

(Pentode Connection)
Plate Voltage
Plate Dissipation
Grid No. 2 Voltage
Grid No. 2 Dissipation (zero signal)
Grid No. 2 Dissipation (max. signal)
Cathode Current
Grid Resistance (fixed bias)
Heater to Cathode Voltage

Revised 11/58

400 volts
12 watts
300 volts
2.0 watts
4,0 watts
65 mA
300,000 ohms
100 volts
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Typical Operation (Fixed Bias - Two Tubes - Push Pull)

Plate Voltage

Grid No. 2 Voltage

Grid No. 1 Voltage

Plate to Plate Load Resistance
~ Plate Current (zero signal)

Plate Current (max. signal)

Grid No. 2 Current (zero signal)

Grid No. 2 Current (max. signal)

Input Signal Voltage (rms)

Power Output

Percent Distortion

— Maximum Ratings (Design Center Values)
Class AB4 Audio Amplifier
(Distributed Load Connection)
Plate and Grid No. 2 Supply Voltage
Plate Dissipation
Grid No. 2 Dissipation (zero signal)
Grid No. 2 Input (max signal)
Cathode Current
Grid Resistance (cathode bias)
Heater to Cathode Voltage

Typical Operation (Cathode Bias - Two Tubes - Push Pull)

Plate Supply Voltage

Grid No. 2 Supply Voltage

Common Cathode Resistance

Plate to Plate Load Resistance

Plate and Grid No. 2 Current (zero signal)
Plate and Grid No. 2 Current (max signal)
Input Signal Voltage (rms)

Power Output

Percent Distortion

R_=10KN P-P

SPEAKER

390K

e

8uf/25V

120 K
— l2ve—y
PHASE 8uf/25V
INVERTER
OR DRIVER

390K
O.lpf
o—n—iww—

IK

8uf/a50Vv

I5KI|OWT

CIRCUIT FOR HIGH FIDELITY AMPLIFIER. OUTRPUT STAGE DELIVERING I8 ~20 WATTS
DEPENDING ON TRANSFORMER EFFICIENCY

400 volts
300 volts
—15 volts
8000 ohms
2x7.5 mA
2x52.5 mA
2x0.8 mA
2x12.5 mA
10.5 volts
24 watts
4.0 %

375 volts
12 watts
2 watts
4 watts
65 mA
1 megohm
100 volts

375 volts
see note 1
220 ohms
11,000 ohms
2x35 mA
2x40.5 mA
12.5 volts
16.5 watts
3%

ANMAN » + 400V
l 3K/5W SUPPLY
IMPEDANCE =

500 OHMS

1 Screen voltage is obtained from taps located at 43% of the plate winding tums.

B 2 Revised 11/58
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AMPEREX TuBE TYPE 7308

TENTATIVE DATA

The Amperex type 7308 is a special quality twin triode similar to the 6922 but intended
for use in applications where extremely low microphonics and resistance to shock is re-
quired, It is particularly suitable for. equipment such as oscilloscopes and broadband

amplifiers, and in airborne equipment,

PIN CONNECTIONS

|- PLATE, TRIODE 2
2- GRID, TRIODE 2

3- CATHODE, TRIODE 2
4- HEATER

5- HEATER

6- PLATE ,TRIODE |

7- GRID, TRIODE |

8- CATHODE, TRIODE |
9- INTERNAL SHIELD

——%MAX-—

GENERAL CHARACTERISTICS

MECHANICAL
Base
Bulb
Outline
Basing
Dimensions

ELECTRICAL
Heating
Heater voltage
Heater current

Direct Interelectrode Capacitances

Plate to (k++s)
Plate to (k+f)
Grid to (k+f +s)
Grid to (k+f)
Plate to grid
Plate to cathode
Cathode to heater
Plate to shield

Grid to Grid

Plate to plate

Plate to grid No. 2

Plate No. 2 to grid No. 1
Grid No. 1 to cathode No. 2
Grid No. 2 to cathode No. 1

Plate to (g+f+s)
Cathode (g+f+s)

2/60

Noval
T 6%
6-2
9DE
see outline drawing

parallel supply
6.3 volts
335 mA

Section | Section 11

1.75 puf 1.65 puf
0.5 ppuf 0.4 puf
3.1 puf 3.1 ppf
3.1 puf 3.1 puf
1.4 ppf 1i4 ppf

0.18 ppuf 0.18 ppuf
2.6 puf 2.7 puf
1.3 upf 1.3 puf

Between the two sections

0.005 puf
0.045 puf
0.005 ppf
0.005 puf
0.005 e
0.005 puf

Grounded grid

Section I Section I1

3.0 puf 2.9 puf
6.0 ppf 6.0 ppuf

|l
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Maximum Ratings, Absolute Values
(Each Section Unless Otherwise Stated)

Heater Voltage

Plate voltage (cold cathode)

Plate voltage (Plate current = ()

Plate voltage

Plate dissipation

Plate dissipation

Negative grid voltage

Negative peak grid voltage

Grid dissipation

Cathode current

Peak cathode current

Cathode to heater voltage (cathode positive)
Cathode to heater voltage (cathode negative)
Bulb temperature

Maximum Ratings, Absolute Values
Circuit Design
Grid resistance (automatic bias)

Grid resistance (fixed bias)

Typical Characteristics 2

A
Plate supply voltage 100
Grid supply voltage +9
Cathode resistor 680
Plate current 15
Transconductance 12,500
Amplification factor 33
Equivalent noise resistance * 250
Noise factor ® 4,6
Input damping at f = 100 Mc/s 3000

1 wa +wa’ = 2.2 watts max

27 pulse = 200 microseconds max, duty cycle = 10% max.

6.3 volts +5%
550 volts max

400 volts max
250 volts max

1.65 watts max

2,0 watts max
110 volts max
200 volts max 2

0.03 watts max

22 mA max
110 mA max °
120 volts max

60 volts max
165°C max

1 megohm max
0.5 megohm max

B

90 volts

0 volts

120 ohms
12 mA

11,500 micromhos

- - ohms
LI db

- - ohms

3 Operations of the tube under the conditions as given in column A is recommended because

of the small spread in characteristics.

4 Measured at f = 45 Me/s.

5 Measured in a cascode circuit at f = 200 Mc/s and matched for minimum noise.

m2
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Operating Characteristics as Additive Mixer

Plate supply voltage
Plate load resistor

Grid resistor

Oscillator voltage
Plate current
Conversion conductance
Input resistance

60 90

0 1000

1 1

2 2.5
4.7 7.7
2900 3500
8300 7000

7308

150 volts
3900 ohms
1 megohm
3 volts rms
11 mA
4100 micromhos
6100 ohms

Operating Characteristics as Qutput Tube - Class A

Plate voltage
Plate resistance
Negative grid voltage

Input voltage
Plate current
Qutput power
Total distortion

220

20,000

6.8
—————

0 1.5
6.5 -

- 0.05

volts
ohms
volts

4.5 volts rms

9.2 mA

0.5 watts
7%

Operating Characteristics as Push Pull Qutput Tube - Class B

Plate Voltage
Plate to plate resistance
Negative grid voltage

Input voltage
Plate current
Output power
Tétal distortion

Speech and Music Signals

200

10,000

6

0 0.9
2x5 =

- 0.05

volts
ohms
volts

4.0 volts rms

2x13.5 mA

1.5 watts
4%

Operating Characteristics as Push Pull Qutput Tube - Class B

Plate voltage
Plate to plate resistance
Negative grid voltage

Input voltage
Plate current
Output power
Total distortion

2/60

Sinusoidal Input Voltage

200

22,000

6

0 0.9
2x5 -

- 0.05

volts
ohms
volts

4,0 volts rms

2x9 mA

1.2 watts
3%

u3
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Characteristic Range Value for Equipment Design

End of Life ;i

Initial
Min Max Min Max

Heater Current 318 352 318 352 mA
Plate current

(Epb =100V, Ecc =9V,

Rk =680 () 14.2 15.8 13.5 mA
Transconductance

(Efb =100V, Ecc =9V,

Rk =680 ()) 10,500 14,500 9000 micromhos
Cathode-heater current

(Ep/k =60V, h neg.) <6 12 LA
Cathode-heater current

(Eh/k = 120V, h pos.) <6 12 pA
Negative grid current

(Ep =90V, Iy =15 mA

R series = (0,1 megohm) 0.1 1 pA
Isolation resistance between

two arbitrary electrodes

(D-C voltage =200V h pos.) > 100 20 megohms
Difference in cathode voltage (for

circuit see note 7 on page 5) 1.5 volts

Direct Interelectrode Capacitances (without external shield)

Section I Section 11

Plate to (k+f+s) 1.6 2.0 uuf 1.5 1.9 ppuf
Plate to (k +f) 0.4 0.6 puf 0.3 0.5 puf
Grid to (k +f+s) 2.5 3.7 puf=""2.5 3.7 pf
Grid to (k +f) 2.5 3.7 uf 2.5 3.7 ppuf
Plate to grid 1.2 1.6 puf 1.2 1.6 puf
Plate to cathode 0.14 0.22 ppf 0.14 0.22 puf
Plate to shield l.1 1.5 puf 1.1 1.5 ppuf
Between the two sections
Plate to plate 0,045 wuf max
Grid to grid 0.005 pyuf max
Plate to grid No. 2 0.005 puf max
Plate No. 2 to grid No. 1 0.005 puf max
Grid No. 1 to cathode No. 2 0.005 ppf max
Grid No. 2 to cathode no. 1 0.005 ppf max
Grounded Grid Section I Section 11
Plate to (g+f+s) 2.7 3.3 uuf 2.6 3.2 puf
Cathode to (g++s) 5.1 6.9 puf  Sil 6.9 ppf
€ Conditions of life test operation:

Eq 6.3 volts Rgl = Rg? 47,000 ohms

Ece “Eogce 9 volts Exi/h =Exo/h 60 volts (k neg)

E1bb “Eogpp 100 volts Ip1 = Ipo 15 mA

Ry1 =Rko 680 ohms
m4
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7308

Hum (referred to the grid)8 50 pVolts max

Vibrational noise output
Epb = 100V, Rp = 2000 ohms, Ec =+ 9V,
Rk =680 ohms, Ci = 1000 uf,

Vibration 10 - 50 ¢/s, 2,58 0.1 volts max

Epb=270V, Rp = 18,000 ohms, R¢ = 1 megohm,

Rk = 180 ohms, Ci =50 uf,

Vibration 50 - 5000 c/s, 0.5g 0.14 volts max
Special Ratings

Shock rating 4 abt. 500 g

Forces as applied by the NRL impact machine for
electronic devices caused by 5 blows of the hammer

lifted over an angle of 30o in each of four different
directions.

Fatigue rating g 2,58

Vibrational forces for a period of 32 hours at a fre-
quency of 50 c¢/s in each of the three directions,

e
s ¢|0mA ‘lOMA
~ =
N\ /
gz [
/ \
= LT
+ 7\ ~No
> o~
AEK [
100 KN 0KA 10KA 100 K 0.

Circuit for checking difference in cathode voltage

8 Ebb =90V, Iy, =15 mA, Ry = 80 ohms, Cy = 1000 Jf, Re = 0.5 megohm, fully shielded
tubeholder, straight response curve filter; frequency of the heater supply voltage =
50c/s +3% 500 c/s.

These test conditions are given only for evaluation of the ruggedness of the tube. They
are by no means to be interpreted as suitable operating conditions,

BS5
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AVERAGE CHARACTERISTICS
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AVERAGE CHARACTERISTICS
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7308

TRANSFER CHARACTERISTICS
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" AmPEREX TuBE TYPE 7316

The 7136 is a medium g, long life, reliable twin triode with separate cathodes
designed for application in computer circuits not critical as to hum, microphony,
and noise, Operation of the tube for long periods of time under cut off condi-
tions will not cause deterioration of the emission surface.

GENERAL CHARACTERISTICS

——% MAX =

H PIN CONNECTIONS

I- PLATE, TRIODE 2 o

2- GRID, TRIODE 2 1
3- CATHODE, TRIODE 2

4- HEATER 3 | 2+ 3

5- HEATER 216 T 6'2' L |15
6- PLATE, TRIODE | MAX 6
7- GRID, TRIODE | Max

8- CATHODE, TRIODE |

9- HEATER CENTER TAP I U U UU
6—2

MECHANICAL
Cathode coated, unipotential
Outline 6-2
Base E9-1
Base Diagram 9A
Bulb T6Y%
Max Bulb Temperature 120°C
ELECTRICAL
parallel series
Heater Voltage 6.3 5% 12.6 + 5% volts
Heater Current 300 150 mA

Direct Interelectrode Capacitances (Without External Shield)

Triode No. 1 Triode No. 2

Plate to Grid 1.6 puf 1.6 puf
Input 1.8 puf 1.8 puf
Output 0.5 ppf 0.37 pyuf
Cathode to Heater 3.0 puf 3.0 puf
Between Sections
Grid to Grid 0.008 pyef
Plate to Plate 1.1 puf
Plate No. 1 to Grid No. 2 0.09 puf
Plate No. 2 to Grid No. 1 0.05 puf

m1



7316

Maximum Ratings (Absolute Values, Each Section)

Plate Supply Voltage

Plate Voltage

Negative Grid Voltage

Negative Grid to Plate Voltage z

Grid Voltage

Cathode Current

Peak Cathode Current *

Voltage between Cathode and Heater
Plate Dissipation

Peak Voltage between Cathode and Heater

Typical Characteristics

Plate Voltage

Grid Voltage

Plate Current
Transconductance
Amplification Factor
Internal Resistance

Characteristic Range Values for Equipment Design

Heater Current (Ef = 6.3V)

Plate Current (Ef = 6.3V, E, =250V,
Ec =—8.5V)

Plate Current (Ef = 6.3V, Epp =250V,
Rp =1 megohm, E. =—30V)
Negative Grid Current (Ef = 6.3V,
Ep =250V, Ec =—8.5V, R. = 0.1 megohm)
Insulation Resistance between

Two Arbitrary Electrodes (V =250V)

Heater to Cathode Current (Ef = 6.3V,
Ekf = 180V, R = 1 megohm, cathode positive)

NOTES

1 Maximum pulse time, 10 microseconds; duty cycle, 1.0%

2 Do not use these values for a normal operation.

u2

2502
—8.5
10.5
2200
17
7700

270

100

550 volts
250 volts
100 volts
200 volts
0 volts
20 mA
100 mA
90 volts
2.75 watts
180 volts

100 volts
0 volts
11.8 mA
3100 micromhos

19.5
6250 ohms

330 mA

15 mA

0.03 mA

0.1 pA

megohms

15 pA
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AMPEREX TUBE TYPE 7320

The Amperex 7320 is an output pentode designed for application in medium

power Hi-Fi amplifiers. A pair of tubes in Class AB, push-pull conventional
operation yields an output of up to 17 watts at 4% distortion (without feedback).
In single-ended operation a power output of 5.7 watts can be obtained.

The true pentode characterisitcs of this tube reduce distortion at low
instantaneous plate voltages which allow larger A.C. swings and increased un-
distorted output as compared with beam power tubes in the same power class.

The 7320 is one of the Amperex "Premium Quality, 10,000 Hour' tubes.
It is a Premium Quality replacement for the 6BQ5.

GENERAL CHARACTERISTICS

MECHANICAL

Base Small Button 9 pin, RETMA #ICV

Max. Overall Length
Max. Seated Height
Max. Diameter
Mounting Position

ELECTRICAL

Cathode
Heater Voltage
Heater Current

Direct Interelectrode Capacitances
Grid No. 1 to all elements except plate
Plate to all other elements except Grid
No. 1
Plate to Grid No. 1
Grid No. 1 to heater

Characteristics
Plate Voltage
Grid No. 2 Voltage
Plate Current
Grid No. 2 Current
Grid No. 1 Voltage
Transconductance
Plate Resistance
Amplification Factor (Grid No. 1 to
Grid No. 2)

MAXIMUM RATINGS (Design Center)
Plate Voltage
Plate Dissipation
Grid No. 2 Voltage
Grid No. 2 Dissipation (zero signal)
Grid No. 2 Dissipation (max. signal)
Cathode Current
Grid Resistance (cathode bias)
Grid Resistance (fixed bias)

Filament to Cathode Voltage

11/65

3-1/16 inches
2-13/16 inches

7/8 inch

any

coated unipotential

6.3 volts
0.76 amps

10.8 ppuf

6.5 ppf
0.5 ppuf
0.25 ppuf

250 volts
250 volts
48 mA
5.5 mA
=7.3 volts
11, 300 micromhos
40 KQ

19.5

300 volts
12 watts
300 volts
2.0 watts
4.0 watts
65 mA
1.0 M&2
300 KQ
100 volts
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Operating Conditions - Class A - One Tube

Plate Voltage

Screen Grid Voltage

Plate Load Resistance

Cathode Resistance

Grid No. 1 Voltage

Plate Current (zero signal)

Plate Current (max. signal)

Grid No. 2 Current (zero signal)

Grid No. 2 Current (max. signal)

Input (rms) Signal Voltage

Power Ourtput

Total Distortion (measured with fixed
grid bias)

250 250
250 250
5.2 4.5
135 135
=3 =13
48 48
49.5 50.6
5.5 5.5
10.8 10.0
4.3 4.4
5.7 5.7
10 10

250
250
7.0
210
—8.4
36
36.8
4.1
8.5
3.5
4.2

10

250 volts
210 volts
7.0 KQ
160 €2
— 6.4 volts
36 mA
36.6 mA
3.9 mA
7.3 mA
3,4 volts rms.
4.3 watts

10 %

Operating Conditions - Class AB - Two Tubes, Push-Pull

Plate Voltage

Grid No. 2 Voltage

Common Cathode Resistance
Plate to Plate Load Resistance
Plate Current (zero signal)
Plate Current (max. signal)
Grid No. 2 Curteat (zero signal)
Grid No. 2 Current (max. sigoal)
Input Signal Voltage (rms)
Power Qutput

Percent Distortion

250
250
130
8.0
2x31

2x37.5

2x3.5

2x7.5

8
11
3.0

300 volts
300 volts
130
8.0 K ()
2x36 mA
2x46 mA
2x4,0 mA
2xi]l mA
10 volts
17 watts
4.0 %

Operating Conditions - Class B - Two Tubes, Push-Pull

Plate Voltage 250
Grid No. 2 Voltage 250
Grid No. 1 Voltage =E16
Plate to Plate Load Resistance 8.0
Plate Current (zero signal) 2x10
Plate Current (max. signal) 2x37.5
Grid No. 2 Current (zero signal) 2x1.1
Grid No. 2 Current (max. signal) 2x7.5
Input Signal Voltage (rms) 8
Power Qutput 11
Percent Distortion 3.0

300 volts
300 volts
— 14,7 volts
8.0 K()
2x7.5 mA
2x46 mA
2x0.8 mA
2x]1]1 mA
10 volts (rms)
17 watts
4.0 %
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Class A - Triode Operation

(Screen grid connected to plate)

Plate Voltage

250 volts
Common Cathode Resistance 270 Q)
Plate Load Resistance 3.5 K(2
Plate Current (zero signal) 34 mA
Plate Current (max. signal) 36 mA
Input Signal Voltage (rms) 6.7 volts (rms)
Power Qutput 1.95 watts
Percent Distortion 9.0 %

Class AB - Triode Operation

(Two tubes, pushpull. Screen grid connected to plate)

Plate Voltage 250 300 volrs
Common Cathode Resistance 270 270 Q2
Plate to Plate Load Resistance 10 10 KQ
Plate Current (zero signal) 2x20 2x24 mA
Plate Current (max. signal) 2x21.7 2x26.0 mA
Input Signal Voltage (rms) 8.3 10 volts (rms)
Power Qutput 3.4 5.2 watts
Percent Distortion 2.5 2.5 %
" i
Bty
X %
=4 L=
= >
B0 i
PIN CONNECTIONS o mn
PIN.NO. ELEMENT
|. — INTERNALLY CONNECTED
2. — GRID NO. L.
3. — CATHODE AND GRID NO.3.
4. — FILAMENT
5. — FILAMENT
6. — INTERNALLY CONNECTED
7. — ANODE
8. — INTERNALLY CONNECTED e
9. — GRID NQ. 2. Y
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AMPEREX TuBE TYPE 1534

TENTATIVE DATA

/-\ . . .

The Amperex 7534 is a high transconductance output pentode designed for use as
a wide-band amplifier, as a cathode follower, as a series stabilizer in electronic
power supplies or as an output tube in class B push-pull circuits.

5/60

The 7534 contains two frame grids, one as control grid and one as screen grid.
This modern construction makes a transconductance of 25,000 micromhos possi-

ble at the unusually low screen-grid current of 4 mA.,

This tube is one of the Amperex *‘Premium Quality 10,000 Hour’’ tubes.

PIN CONNECTION

I- INTERNAL CONNECTION
2- HEATER

3- INTERNAL CONNECTION
4- GRID NO.2

2 —»
12 MAX 5

i 64

3

22 max
5 MAX

U

23 max
L—Isz MA X —|

octal
any
see outline drawing

parallel supply
6.3 volts
1.7 amips

5- GRID NO. |
6- INTERNAL CONNECTION
7- HEATER
8- CATHODE, GRID NO.3
I.C. Ks83 TOP CAP - PLATE
GENERAL CHARACTERISTICS
MECHANICAL
Base
Mounting Position
Dimensions
ELECTRICAL
Heating
Heater Voltage
Heater Current
Direct Interelectrode Capacitances

Input
Qutput

Plate to Grid No. 1

Transconductance

Amplification Factor, Grid No. 2 to Grid No, 1

Internal Plate Resistance

35 ppf
17 puf
2 ppuf max
25,000 micromhos
6.5
10,000 ohms

1l



1534

Plate Voltage (Zero Current)
Plate Voltage
Peak Plate Voltage !
Grid No. 2 Voltage (Zero Current)
Grid No. 2 Voltage
Negative Grid No. 1 Volcage
Plate Dissipation
Grid No. 2 Dissipation
Grid No. 1 Dissipation
Cathode Current
Peak Cathode Current 2
Series Grid Resistor (Automatic Bias)
Series Grid Resistor (Fixed Bias)
Heater-Cathode Voltage
(Cathode Pos, with respect to Heater)
Heater-Cathode Voltage
(Cathode Neg. with respect to Heater)
Cathode-Heater Circuit Resistance
Bulb Temperature

Maximum Ratings, Absolute Values

Typical Operation

Plate Voltage

Grid No. 2 Voltage

Negative Grid No. 1 Voltage

Plate Current

Grid No. 2 Current

Grid No. 1 Voltage for Plate Current = 1 mA

2000 volts max
900 volts max
6000 volts max
550 volts max
250 volts max
150 volts max
27,5 watts max
5.0 watts max
0.1 watts max
300 mA max
1.5 amps max
1 megohm max
.5 megohm max

200 volts max

100 volts max
20,000 ohms max
225°C max

250 volts
150 volts
15.5 volts
100 mA
4 mA
30 volts

1 Maximum pulse duration 18% of a cycle with a maximum of 18 microseconds.

2 Maximum pulse duration 10% of a cycle with a maximum of 4 milliseconds.

u2
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1534

Push-Pull - Class B
(Two Tubes)

Typical Operation
Plate Voltage 300 volts
Grid No. 2 Voltage 150 volts
Negative Grid No. 1 Voltage 17 volts
Load Resistance (Plate to Plate) 1600 ohms
Input Voltage 0 0.245 9 volts rms
Plate Current 2x80 - 2x180 mA
Grid No. 2 Current 2x2.5 - 2x22 mA
Output Power 0 0.05 60 watts
Total Harmonic Distortion 5%

End of Life ®

The end of life is reached when one or more of the characteristics given below
have changed to the indicated values:

Plate Current < 60 mA
Transconductance < 17,500 micromhos
Negative Grid No. 1 Current >1 pA

Shock and Vibration Resistance

The tube can withstand during short time vibrational forces of 2,5 g at 50 ¢/s
in various directions and impact shocks up to 500 g.

3 Conditions of life test are:

Heater Voltage 6.3 volts
Plate Supply Voltage 275 volts
Grid No. 2 Supply Voltage 180 volts
Grid No. 1 Supply Voltage + 15 volts
Cathode Resistor 300 ohms
Series Grid Resistor 47,000 ohms
Plate Current 100 mA
Heater-Cathode voltage

(Cathode Pos) 220 volts

w3
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PLATE & GRID NO.2 CURRENT (MILLIAMPERES)
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15334

AVERAGE CHARACTERISTICS
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AMPEREX TUBE TYPE 7643

TENTATIVE DATA

The Amperex 7643 is a premium quality, long life, ruggedized triode-pentode with
separate cathode leads, The pentode section is designed for use as a mixer, RF
or AF amplifier. The triode section is designed for use as an oscillator up to
300 Mc/s, multivibrator or blocking oscillator,

The 7643 will maintain its emission capabilities after long periods of operation
under cut-off conditions.

PIN_ CONNECTION

1= PLATE, TRIODE
2— GRID NQ.| PENTODE
(7)G3p 3- GRID N2 pENTODE
%p )5 4- HEATER
5~ HEATER
j 6~ PLATE, PENTODE
P T 7~ GRID NO.3 PENTODE
o\-'e CATHODE, PENTODE
INTERNAL SHIELD
Pr Gy 8- CATHODE, TRIODE
9 GRID, TRIODE

GENERAL CHARACTERISTICS

MECHANICAL
Bulb 3 T6Y%
Base E9-1
Dimensions see outline drawing
Mounting position any
ELECTRICAL
Cathode unipotential
Heater arrangement parallel supply
Heater voltage . 6.3 volts
Heater current 330 mA

Direct Interelectrode Capacitances

Pentode Section

Control grid (between pins 2 and 3+4+5+7) 5.2 puf
Plate (between pins 6 and 3+4+5+7) 3.4 puf
Plate to control grid (between pins 6 and 2) < 0.025 puf
Control grid to filament (between pins 2 and 4 +5) <0.160 ppuf
Triode Section

Control grid (between pins 9 and 4+5+7 +8) 2.5 puf
Plate (between pins 1 and 4+5+7+8) 1.5 puf
Plate to control grid (between pins 1 and 9) 1.5 puf
Control grid to filament (between pins 9 and 4+5) < 0,220 ppf

Between Pentode and Triode Sections
Plate to plate (between pins 6 and 1) < 0.07 puf
Plate of pentode to grid of triode (between pins 6 and 9) < 0.02 puf
Control grid of pentode to plate of triode

(between pins 2 and 1) < 0.16 puf

1
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|2

Plate voltage, cut-off condition
Plate voltage

Plate dissipation

Peak grid voltagcg

Grid dissipation

.Cathode current

Peak cathode current &

Grid resistor

Cathode to filament voltage
Negative control grid voltage

Plate voltage, cut-off condition
Plate voltage
Plate dissipation

Maximum Ratings, Absolute Values
Triode Section

550 volts max
275 volts max
1.75 watts max

30 volts max
0.1 watts max

18 mA max
100 mA max

0.5 megohms max
100 volts max
100 volts max

Pentode Section
550 volts max

275 volts max
2,15 watts max

Screen grid voltage, cut-off condition 550 volts max

Screen grid voltage (Ix > 10 mA)
Screen grid voltage (Ikx < 10 mA)

200 volts max
225 volts max

Screen grid dissipation (Pp > 1.2 W) 0.7 watts max
Screen grid dissipation (Pp < 1.2 W) 0.8 watts max

Cathode current
Control grid dissipation

18 mA max
0.1 ‘watts max

Control grid resistor (automatic grid bias) 1 megohm max
Control grid resistor (fixed grid bias) 0.5 megohms max

Cathode to filament voltage
Negative control grid voltage
Bulb temperature

Plate supply voltage
Cathode resistor
Plate current ®
Transconductance 2
Negative grid current
Amplification factor

Plate supply voltage
Screen grid supply voltage
Cathode resistor

Plate current

Screen grid current
Transconductance

100 volts max
100 volts max
170°C max
Typical Operation
Triode Section
100 volts
120 ohms
14 mA
5000 micromhos
< 0.3 pA
18
Pentode Section
170 volts
170 volts
155 ohms
10 mA
2.8 mA
6200 micromhos

Amplification factor (Grid No. 2 to Grid No. 1) 40

Plate resistance
" s 3
Negative control grid current

0.4 megohms
< 0.3 pA

1 In order to obtain a prolonged tube life, the maximum variation of the heater voltage should be less

than $5% (absolute limits).

2 Max pulse duration 4% of a cycle with a max of 0.8 milliseconds.
3 The end point of life is reached when one or more of these characteristics have changed to the
following values: Pactoide Triode
Plate Current <6 < 8.4 mA
Transconductance < 4300 < 3500 micromhos
Negative control grid voltage 2 1 z 1 HA
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Operating Characteristics
4
For Use as a Frequency Converter

Plate supply voltage 170 volts
Screen grid supply voltage 170 volts
Input resistance 0,1 megohm
Cathode resistor 330 ohms
Oscillator voltage 3,5 volts rms
Plate current 8 mA
Screen grid current 2.5 mA
Control grid current 12 A
Conversion conductance 2400 micromhos
Plate resistance 0.5 megohms

Operating Characteristics
Pentode Section
For Use as an RF Amplifier

Plate supply voltage 170 voles
Screen grid supply voltage 170 voles
Cathode resistor 155 ohms
Plate current 10 mA
Screen grid current 2.8 mA

+ Transconductance 6200 micromhos
Amplification factor (Grid No. 2 to Grid No. 1) 40
Plate resistance 0.4 megohms
Input resistance (f = 50 Mc/s) 10,000 ohms
Equivalent resistance 1500 ohms

Special Ratings

The pentode section of this tube can be used without special precautions against
microphonic effect in AF circuits in which the input voltage = 50 mV for an out-
put of 50 mW of the output tube,

Shock Resistance °

Shock rating = about 500 g
Forces as applied by the NRL inpact machine for electronic devices caused by 5
blows of the hammer, lifted over an angle of 30° in each of four different posi-
tions of the tube,

Vibration Resistance °

Vibration rating = 2.5 g
Vibrational forces for a period of 32 hours at a frequency of 50 ¢/s in each of 3
positions of the tube,

4 Use of the triode in a Colpitts type of circuit and not in a Hartley type is recommended.

5 These test conditions are only given for evaluation of the ruggedness of the tube. They
are by no means to be interpreted as suitable operating conditions.
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CHARACTERISTICS - PENTODE SECTION
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CONVERTOR CHARACTERISTICS—PENTODE
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AVERAGE CHARACTERISTICS-TRIODE SECT ION
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P TRANSFER CHARACTERISTICS
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AMPEREX TuBE TYPE 1699

£ ADVANCE DATA

The Amperex 7699 is a wide band push-pull amplifier tube for application in test
instruments, distributed amplifiers and computers, Stability of the Class A
characteristics and low cathode interface are important features of this tube,
The push-pull construction offers a high gain band width product coupled with
low output capacitance, The screen and cathode, common to both halves of the
tube, result in high input impedance due to low internal inductance. A high
dissipation of 3 W per section enables the tube to drive low load impedances,
This tube is not recommended for use in applications requiring operation in the
positive grid region.

F=F max =|

PIN CONNECTIONS
1~ CONTROL GRID OF UNIT NO. |

2- CATHODE 8 BEAM PLATES

]

:::m;:zL GRID OF UNIT NO.2 zj;’mx rszi 2:3;2. e
5- HEATER 8
6— PLATE OF UNIT NO. |
™ 6~ PLATE OF UNIT NO2
9—-HEATER CENTER TAP ).
|
6-3
GENERAL CHARACTERISTICS
MECHANICAL
Bulb Temperature ZZSOC max
Dimensions see outline drawing
Bulb T 6%
Outline 6-3
Base Noval, 9 pin, JEREC E9-1
ELECTRICAL
Cathode indirectly heated, oxide coated
Parallel Series
AN Heater Voltage 6.3 01 12.6 volts
Heater Current 0.6 0.3 amps

LIt
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1699

Direct Interelectrode Capacitances

Each Unit
Output 1.6
Input 6.4

Plate to Grid No. 1 (internally neutralized)

Amplification Factor (each unit)
Grid No. 2 to Grid No., 1
(Ep = Ego =150V; I, = 25 mA)
Mutual Conductance (each unit)
(Ep =Ego =150V; Ip = 25 mA)

Push-Pull, Class A Amplifier

Maximum Ratings, Absolute Values
(Frequency up to 500 Mc)

Plate Voltage

Plate Current

Plate Dissipation

Plate Input Power

Screen Grid Dissipation

Control Grid Voltage

Cathode Current

Voltage between Cathode and Heater

Typical Operation, Push-Pull

ccs
Plate Voltage 150
Screen Grid Voltage 150
Effective Load Resistance (Plate to Plate) 10,560
Grid No. 1 Voltage = A5
Peak Drive Voltage, Grid to Grid 7
Zero Signal Plate Current 2x13.5
Maximum Signal Plate Current 2x15.8
Zero Signal Screen Current 2x1.8
Maximum Signal Screen Current 2x6,1
Transconductance (per section) 7000
Total Distortion 1.0
Tube Power Output L.75

E2

Both Units
Push-Pull

0.95 ppf
3.8 upf

10,500 micromhos

ccs
275 volts

2x45 mA
2x3 watts
2x3 watts
2x1,25 watts
— 100 volts

2x50 mA
+ 90 volts

CCS

200 volts
150 volts
17,400 ohms
— 3.5 volts
7 volts
2x14 mA
2x15.8 mA
2x3.0 mA
2x7.7 mA

7500 micromhos

2.0 %
2,66 watts

5/60
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PLATE CHARACTERISTICS
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GRID CHARACTERISTICS
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AMPEREX TUBE TYPE 1137

TENTATIVE DATA

The Amperex 7737 is a ruggedized tube intended for use in environment subject
to unusually high shock and vibration conditions and where freedom from micro-
phony is essential. It has application in coaxial cable amplifiers, video ampli-
fiers, broad-band IF amplifiers in communication links, and TV equipment,

It is one of the Amperex **Premium Quality 10,000 Hour’’ tubes.

i,
H PIN CONNECTIONS
|- CATHODE
2- GRID NO. | g
3- CATHODE
4- HEATER 12 iehitd
5- HEATER i T 5.5. L
6- INTERNALLY CONNECTED 2
7- PLATE MAX
8- GRID NO.3 & SHIELD
9- GRID NO. 2 k ,
(=%
GENERAL CHARACTERISTICS
MECHANICAL
Dimensions see outline drawing
Mounting Position any
Bulb T-6%
Base small button, 9 pin E 9-1
Basing IMZ
ELECTRICAL
Heating parallel supply
Heater Voltage 1 6.3 volts
Heater Current 320 mA
Direct Interelectrode Capacitances
Plate to all other Elements . 3.3 puf
Grid No. 1 to all other Elements 7.6 puf
Plate to Grid No. 1 0.03 ppf max
Transconductance 16,500 micromhos
Amplification Factor - Grid No. 2
to Grid No. 1 53

1 Minimum value of Heater Voltage = 6.0V ; Maximum Value of Heater Voltage = 6.6V.
1



1131

Plate Voltage, Cut-Off Condition
Plate Voltage
Plate Dissipation
Grid No. 2 Voltage, Cut-Off Condition
Grid No. 2 Voltage
Grid No. 2 Dissipation
Grid No. 1 Voltage
Negative Grid No. 1 Voltage
Peak Negative Grid No. 1 Voltage
Cathode Current
Heater-Cathode Voltage
Series Grid Resistor (Automatic Bias)
Series Grid Resistor (Fixed Bias)
Heater to Cathode Resistance
Bulb Temperature
Negative Grid No. 1 Voltage

(Grid No. 1 Current = 0,3 1A)

Maximum Ratings, Absolute Values

Typical Operation 2

1

Plate Supply Voltage 190
Grid No. 3 Voltage 0
Grid No. 2 Supply Voltage 160
Grid No. 1 Supply Voltage 9
Cathode Resistor 630
Plate Current 13
Grid No. 2 Current 3.3
Transconductance 16,500
Amplification Factor - Grid No. 2

to Grid No. 1 33
Internal Plate Resistance 100,000
Equivalent Noise Resistance (f = 45 Mc/s) 160

400 volts max
210 volts max
3,0 watts max
400 volts max
175 volts max
0.7 watts max
0 volts max
50 volts max
100 volts max
25 mA max
60 volts max
0.5 megohms max
0.25 megohms max
20,000 ohms max
165°C max

0.5 volts

11
180 volts
0 volts
150 volts
0 volts
100 ohms
11.5 mA
2.9 mA

15,900 micromhos

ohms
ohms

2 Operation of the tube under the conditions as given in Column I is recommended because

of the small spread in characteristics.

u2
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Characteristic Range Value for Equipment Design

Heater Current
(Ef=6.3V)

Plate Current
(Ef =6.3V, Epp = 190V, Ecs
OV, Eccp = 160V, Ecq =9V,
Rk = 630 ohms)

Grid No. 2 Current
(Ef =6.3V, Epp = 190V, Ecg
0V, Eccp =160V, Ec1 =9V,
Rk = 630 ohms)

"

Transconductance
(Ef =6.3V, Epb =190V, Ecg
0V, Ecco =160V, Ecy =9V,
Rg = 630 ohms)

Negative Grid No. 1 Current
(Ef =6.3V, Epp =190V, Ecg
0V, Ecco =160V, Ec1 =9V,
Rk =630 ohms, Rg = 0.1 megohms)

Heater-Cathode Current
(Ef =6.3V, Ek/f = 100V,
Rseries = 0.1 megohms, cathode
positive or negative)

Insulation Resistance
(Ef = 6.3V, Vgrid ; all electrodes
=100V, Vplate - all electrodes =
300V, cathode positive)

Equivalent Signal Grid Hum Voltage
(Ef =6.3V, Epb = 207V, Rp =
2000 ohms, E¢cp = 150V, Ry = 78
ohms, Ci = 1000 uf, Rgy = 0.5
meghoms)

Vibrational Noise Output 5
(Ef =6.3V, Epp = 180V, Rp =
2000 ohms, E., =150V, Ecg =0V,
Rk = 78 ohms (not bypassed)
Vibrational Noise Qutput &
(Ef =6.3V, Epb = 180V, Ry, =
2000 ohms, Ec, =150V, E.3 =0V,
Ry = 78 ohms (not bypassed)

Plate Current
(Ef =6.3V, Ep = 180V, Ec3 =0V,
Ecy =150V, Ecqy = —4.5V)

4/60

Initial

Min Max
295 345
12,2 13.8
2.9 3.7
14,200 18,800
0.2
10

100
100
500
200
0.8

End of Life ®

295 345mA
115 ol ok
mA

11,000 micromhos
0.5 A
20 A

50 megohms

microvolts

millivolts

millivolts
mA

E3



SPECIAL RATINGS’

Shock Rating abt. 500 g
Forces as applied by the NRL impact machine for electronic devices caused
by 5 blows of the hammer lifted over an angle of 30° in each of four different
directions.

Fatigue Rating 258

Vibrational forces for a period of 32 hours at a frequency of 50 c/s in each
of three directions.

3 Life test conditions:

Heater Voltage 6.3 volts
Plate Supply Voltage 190 volts
Grid No. 3 Voltage 0 volts
Grid No. 2 Supply Voltage 160 volts
Grid No. 1 Voltage 9 volts
Cathode Resistor 630 ohms

Life Expectancy =10,000 hours

4 Center tap of the heater supply transformer grounded and cathode resistor decoupled
by a capacitor of 1000uf. Measured with a line frequency of 50 c/s and a filter with
a linear band-pass characteristic.

S yibrational acceleration 10 g peak, frequency range 50 to 2000 c/s.
Vibrational acceleration =10 g peak, frequency 50 c/s

7 These test conditions are only given for evaluation of the ruggedness of the tube and
should by no means be interpreted as suitable operating conditions.

W4
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AMPEREX TUBE TYPE 1788

TENTATIVE DATA

The Amperex 7788 is a dual frame grid, long life, shock and vibration resistant
pentode, especially designed for use in broad-band amplifying circuits such as
radio and television relay systems, coaxial telephone lines, radar equipment and

oscilloscopes.

The 7788, an Amperex “‘Premium Quality, 10,000 Hour’’ tube, features extremely
high transconductance and an excellent figure of merit. The low noise equivalent
resistance is typically only 100 ohms pentode connected, and 60 ohms triode con-

nected,

1~ CATHODE
2- GRID NO.1
3- CATHODE
4- HEATER
5 HEATER
6- GRIDNO.2
7- PLATE

PIN _CONNECTIONS

8 GRIDNO3 & INTERNAL
SHIELD

9- GRID NO.2

z
[semx -
5
12 max

T 6 12 22 max

Juuuy 3
6-2

GENERAL CHARACTERISTICS

MECHANICAL

Base
Bulb

ELECTRICAL
Heating
Heater Voltage
Heater Current

Direct Interelectrode Capacitances

Output

Input

Change in Input Capacitance at
Iy =40 ma

Plate to Grid No. 1

Plate to Cathode

Grid No. 1 to Heater

Plate to Heater

Noval, 9 pin
T 6%

indirect, parallel supply
AC or DC
6.3 volts £5%

340 ma
Without With
External Shield External Shield *

3.5 4.1 pf
16.0 16.0 pf
9.0 9.0 pf
<0.04 <0.035 pf
<0.07 0.50 pf
<0.75 0.75 pf
<0.45 0.45 pf

4/61

Inside diameter of external shield = 7/8 inches; length = 13 inches.
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Maximum Ratings, Absolute Values

Plate Voltage, Zero Plate Current 400 volts max
Plate Voltage 250 volts max
Grid No. 2 Voltage, Zero Grid Current 400 volts max
Grid No. 2 Voltage 200 volts max
Negative Grid No. 1 Voltage 25 volts max
Peak Negative Grid No. 1 Voltage 50 volts max
Peak Positive Grid No. 1 Voltage 50 volts max
Plate Dissipation 5 watts max
Grid No. 2 Dissipation 2 1 watt max
Peak Grid No. 1 Dissipation 0.01 watts max
Cathode to Heater Voltage 100 volts max
Cathode Current 50 ma
Cathode Current (1000 Hours Operation) 65 ma

Bulb Temperature ° 200°C

Typical Operation

Plate Supply Voltage 135 volts

Grid No. 2 Supply Voltage 165 volts

Grid No. 3 Voltage 0 volts

Grid No. 1 Supply Voltage + 12.5 volts
Cathode Resistor 360 ohms
Plate Current 35 ma

Screen Current S ma
Transconductance 50,000 micromhos
Amplification Factor 58
Equivalent Noise Resistance (Pentode Connected) 100 ohms
Equivalent Noise Resistance (Triode Connected) 60 ohms
Input Conductance (100 mc) 2000 micromhos
Figure of Merit (Without External Shield) 4 410 mc

Figure of Merit (With External Shield)? 4 390 mc

2 Care should be taken not to exceed the rated Grid No. 2 dissipation value due to switch-
ing of positive supply voltages.

3 A bulb temperature of 220°C is permissible, with reduced life.

4 Figure of Merit (Gain-Bandwitith Product) = Gm
27(Cjn + Cout)

2 4/61
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PLATE AND SCREEN GRID CURRENT AS A FUNCTION OF

"\ CONTROL-GRID VOLTAGE
250
PLATE VOLTAGE = 120 VOLTS 200
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AMPEREX TuBE TYPE 8228 /221000

TENTATIVE DATA

The Amperex 8228/7Z71000 is a subminiature cold-cathode voltage reference
tube for use in stable regulated power supplies, dc amplifiers, oscilloscope
calibrators and similar applications.

Featuring an extremely low temperature coefficient of 0.0015% per °C, the
8228/771000 affords excellent regulation and uniformity. The rugged construc-
tion of this extremely small voltage reference tube insures reliability. It is
designed for a life of 30,000 hours.

.224-.240
MAX.DIA.

Note: The tube may be soldered
directly into the circuit, but heat
conducted to the glass to metal
seal should be kept to a minimum
by the use of a thermal shunt.

.236

6 !
:=<:,=

059 MAX. The tube may be dip-soldered at
TINNED a temperature of 240°C for a
—1 maximum of 10 seconds up to a
?n'frﬁgiﬁsg ~/AIHL point 0.2 inch from the seal.
CONNECTION

Care should be taken not to bend
the leads nearer than 0.05 inch
from the seal.

CATHODE

jm
o

.OI6 DIA.
Ve
(s o) 1|
>/
079
.256
MAX.DIA

GENERAL CHARACTERISTICS

ELECTRICAL
Absolute Maximum Ratings Min. Mis
Cathode Current* 2 4 ma
Peak Starting Current (Tpax = 20 secs.) - 20 ma
Peak Inverse Voltage - 100 volts
Bulb Temperature
Operating -55°C +125°C
Storage and Standby -55°C +100°C

* For use as a stabilizer tube Icp,5x = 8 ma. At cathode currents between 2
and 8 ma jump voltages of 0.5V may occur.
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8228,/121000

CHARACTERISTICS (Tamp = 20 to 30°CY

Min. Typ. Max.

Cathode Current (preferred operating point) - 3.2 -- ma \
Starting Voltage® 15  -- --  volts
DC Operating Voltage (I = 3.2 ma)* 80.1 81.0 82.5 volts
Incremental Resistance? =3.2 ma)y - 200 400 ohms
AC Impedance (Ic = 2.7 ma to 3.7 ma)® - - 400 ohms

Temperature Coefficient of Operating
Voltage at I¢ =3.2 ma

Averaged over tyyp = +20°C to +125°C -- -1.2 -2 mv/°C

Averaged over thy)p = -55°C to +20°C - -3.2 -4 mv/°C
Jump Voltage (I = 2 ma to 4 ma)’ - -- 100 mv
Noise Voltage

Oscillation® -- -- 1 mv

Vibration® -- - 100 mv
Ignition Breakdown Delay (in darkness Ep=115V) -- -- 5 msec.

LIFE PERFORMANCE

Life Expectancy - Continuous Operation
Ic =3 ma 30, 000 hours
Variation in DC Operating Voltage at

Ic = 3 ma, tpyp = 45°C

0 to 100 hours AVa =300 mv
0 to 2000 hours AVa =700 mv
Variation in DC Operating Voltage
During Storage and Standby A
0 to 2000 hours (thyp = 25°C) AVa =300 mv

ENVIRONMENTAL RATINGS*

Shock Rating 500 g
NRL impact machine for electronic devices;
five blows with 30° hammer angle in each of
four different planes.

Vibration Rating 2.5 g peak
Vibrated for 32 hours at 50 cycles per
second in each of three different planes.

CIRCUIT NOTE

Maximum external shunt capacitor = 30 nf maximum
Minimum voltage to insure breakdown = 120 volts

® Thermal equilibrium is reached within 2 minutes after igniting the tube.
® Circuit design should provide ignition voltage of 120 volts minimum.
* Equilibrium conditions reached within 2 minutes after ignition.
5 This is slope of V/I characteristic measured at a specified current.
® This is impedance of anode-cathode gap measured at Ic = 3 ma dc with 0.5 ma
ac peak superimposed at 100 cycles.
”To avoid jump voltages over life, current variations around the preferred o/
current should be limited to 0.3 ma.
® Oscillation + random at I¢ = 2 to 4 ma, frequency band 10 cycles to 10kilocycles.
° Vibrationat Ic = 3.2 ma, g = 2.5, frequency = 10 to 50 cycles, frequency band = 1to 100 cycles.
1° These are quality evaluation conditions only. The tube is not intended to be
operated continuously under these conditions.
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ANODE VOLTAGE (VOLTS)

TEMPERATURE RISE OF BULB (°C)

8228 /111000
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AMPEREX TUBE TYPE 8233

TENTATIVE DATA

The 8233 is a Premium Quality 10, 000 hour power pentode having 10 watts of
#™™ plate dissipation and a transconductance of 45,000 micromhos at 50 ma. It is
particularly suited for use as a wideband video, cathode follower, pulse or single
sideband amplifier.

The 8233 is constructed in a magnoval envelope with double frame grids
affording high gain and high dissipation with excellent uniformity.

=119 MAX—=

PIN CONNECTIONS
. PLATE
. GRID NO.3

. GRID NO.2 -
HEATER

HEATER

. GRID NO.3
. CATHODE 2.46 280
GRID NO.!| MAX  MAX
. CATHODE

MAGNOVAL LUIU-U-U.UJ L
E9-23 [ I

A7 T-9 BULB

CONOOPUNT

GENERAL CHARACTERISTICS

MECHANICAL

Bulb See outline drawing

Base Magnoval, E9-23

Dimensions See outline drawing
ELECTRICAL

Heating Indirect, parallel supply,

ACor DC

Heater Voltage, Ef 6.3 volts + 5%

Heater Current, If 600 ma
Interelectrode Capacitances

Without With

External Shield External Shield

S Output, Cout 4 6 pf
Input, C 18 18 pf
Input with Cathode Current = 55.5 ma 28 28 pf
~— Plate to Control Grid, C__ (Avg.) 0.091 0.072 pf
Plate to Control Grid, Cpg (Max.) 0.11 0.08 pf
Plate to Cathode, C 0.125 0.09 pf
Control Grid to Hea?er, 1h (Avg.) 0.06 0.06 pf
Plate to Heater, C h Avgg) 0.087 0.053 pf
Cathode to Heater, Ckh (Avg.) 5.5 5.5 pf

-
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8233

Maximum Ratings, Absolute Values

Plate Voltage, Zero Plate Current
Plate Voltage

Plate Dissipation

Screen Grid Voltage, Zero Screen Grid Current
Screen Grid Voltage

Screen Grid Dissipation

Control Grid Voltage (Negative)
Control Grid Voltage (Positive)
Cathode Current

Control Grid Circuit Resistance
Voltage Between Heater and Cathode
Bulb Temperature

Operating Conditions

Plate Voltage

Screen Grid Voltage
Suppressor Grid Voltage
Control Grid Voltage
Cathode Resistor

Plate Current

Screen Grid Current
Transconductance

Typical Characteristics

Plate Voltage

Screen Grid Voltage
Suppressor Grid Voltage
Control Grid Voltage

Plate Current

Screen Grid Current
Transconductance

Plate Resistance, Tp
Amplification Factor (ug2 gl) or MU Factor
Amplification Factor

Input Resistance (at 50 mc)

Input Damping (f = 100 mc; G, = 45000 pmhos)

Transit Time
Cathode Lead Inductance
Total

Symbol Values
Epp 400 volts
Ep 200 volts
Pp 10 watts
350 volts
Ec2 175 volts
Pg2 1.5 watts
Ec1 -55  volts
Ecq 0 volts
Ix 75 mal
Rg 125 k ohms
Epk 200 volts
190°cl!
140 volts?
140 volts2
0 volts
+12  volts?:
270 ohms
50 ma
5.5 ma
45000 pmhos
Pentode Trio de3
125 125 volts
125 - volts
0 0 volts
-3 -3 volts
50 55.5 ma
5.5 - ma
45000 50000 pmhos
20000 - ohms
30 -
- 30
1000 - ohms

230 pamps/volt
4170 pamps/volts
4400 pamps/volt

1. In applications where a long life is not required, the cathode current can equal

2,
3.

100 ma and the bulb temperature can be increased to 220°C.

With respect to ground.

Plate connected to screen grid.

12/65
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8233
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AMPEREX TUBE TYPE 8254 /EC1000

TENTATIVE DATA

The. Amperex 8254/EC1000 is a Premium Quality, subminiature, frame grid
Triode designed for use as a high-frequency probe tube. It features a transconduc-
tance of 14,500 pumhos at 14 ma, and a maximum grid current of only ,01 micro-
ampere, The tube has a resonant frequency of 400 mc, while the input impedance
at 250 mc is 450 ohms. The input grid is brought out through the top.

PIN CONNECTIONS

I
2
3,
4

S
6.
T,
8.
G-

SUBMINIATURE
E8=—I0

MECHANICAL
Bulb
Base
Dimensions
Mounting Position

ELECTRICAL
Cathode
Heater Arrangement

Heater Voltage (AC or DC)

Heater Current

CATHODE

- NO CONNECTION

- INTERNAL CONNECTION
. CATHODE

HEATER
. NO CONNECTION

079

NOT.
BENT

1.3
MA

34
X

"~ GRID(TOP OF TUBE)

=g

197
NOT SOLDERED

f=—.0I7 DIA.(8 LEADS)

GENERAL CHARACTERISTICS

Subminiature, T-3

See outline drawing, E8-10
See outline drawing

Any

Indirectly heated
Parallel supply

Interelectrode Capacitance (Without External Shield)

Grid to Cathode
Grid to Plate
Grid to Filament
Plate to Cathode
Plate to Heater

5/62

6.3 volts
185 ma
Symbol Avg. Values
Cgk 3.5 pf
Cep 1.9 pf
Cgf 0.05 pf
Cpn 0.3 pf
1



8254 /EC1000

MAXIMUM RATINGS, ABSOLUTE VALUES

Symbol Value
Plate Voltage, Zero Plate Current Epp 275 volts
Plate Voltage Ey 110 volts
Plate Dissipation PP 1.5 watts
Grid Voltage €s —55 volts
Cathode Current I 22 ma
Voltage Between Heater and Cathode Ehk 55 volts
Bulb Temperature 170°C
Grid Resistance See note 4
OPERATING CHARACTERISTICS
Operating Conditions Values
Ef Ep, Ec Iy
Parameter volte Wafts _ivelta: voits Avg. Min, Max. Units ||Comment
Filament Current, I¢ || 6.3 - - - 185 - - ma -
Plate Current, Ib 6.3 80 =a - 14 - - ma -
Transcondugtance: lles 80 = 14 [l14s00 - -  pmhosl| -
m
Amplification b= el 2
Factor, 4 6.3 80 - 14 24 -
High Frequency
Input Impedance 6.3 80 -2 r 450 - = ohms || at 250 mc
Grid Current, Iy 6.3 80 -2 - - - =10"8 amp ||See Note 3?
Input Resonant = - i i
Frequency 6.8 . 4 P -
Hum 6.3 - - - - - 1 my See Notes 1
and 2
Noise (Flat response e s - |
filter 0 to 10,000 il 2 - T s o
cps)
Microphonics
(Acceleration; peak|| 6.3 80 -2 - - - 1 mv See Note 2
value 4 g, 50 cps)

R. =500 K ohms, Ry, =100 ohms at 60 cps. The heater is grounded at its center. Frequency
of heater supply = 60 cps ‘+ 3%. 500 cps flat response low pass filter,

2 The noise voltage refers to the equivalent RMS value at grid,
Maximum value at 1000 hours.

The grid resistance, R_, should be restricted to a value which will not permit maximum ratings
to be exceeded at a grid current of —~10"8 ampere. To calculate the maximum permissible
value of RI' the DC feedback of the operating circuit may be taken into account. In practice
the maximum value of Rg will also be defined by the required current stability and the per~
missible hum level.

‘2 5/62



Ip(ma)

8254 /EC1000
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8254 /EC1000
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AMPEREX TUBE TYPE 8299

TENTATIVE DATA

The Amperex 8255 is a high u triode for use primarily as a grounded grid UHF
amplifier. It features a typical noise factor of 10 db at 850 Mc.

This type is an Amperex premium quality, 10,000 hour tube.

7

~3 MAX. —>
F;II;RCI%NNECT/ONS * :
<
) s 3
2.CATHODE
3.GRID Tel sy e
4. HEATER 2 iy
5 HEATER
o |0
6 .GRID -
7 .GRID
8 .PLATE
9.GRID
GENERAL CHARACTERISTICS
MECHANICAL

Cathode coated unipotential

Outline 6-2

Base E 9-1

Bulb T 6-1/2

Mounting Position any

ELECTRICAL
Heater Characteristics indirect, AC or DC,
parallel supply
Heater Voltage 6.3 volts
Heater Current 155 ma + 5%

Direct Interelectrode Capacitances

Min. Typ. Max. Units
Without External Shield, Plate to Grid 0.9 1.1 1.3 pf
With External Shield (inside diameter =
0.874 inch) Connected to Grid

Plate to Grid 1.4 L7 2.0 pf
Grid to Cathode and Heater 3.2 3.8 4.4 pf
Plate to Grid and Heater 0.035 0.05 0.065 pf

1/65 1



8239

ABSOLUTE MAXIMUM RATINGS

Plate Voltage (Zero Current)

Plate Voltage

Plate Dissipation

Cathode Current

Negative Grid Voltage

Grid Resistance (Rg = 100 ohms)

Heater -Cathode Voltage
Cathode Positive with Respect to Heater
Cathode Negative with Respect to Heater

Bulb Temperature

TYPICAL CHARACTERISTICS

Plate Voltage

Grid Voltage

Plate Current

Transconductance

Amplification Factor

Input Resistance

Equivalent Plate Resistance

Noise Figure (f = 850 Mc)

Input Series Resonance Frequency®*
Output Series Resonance Frequency’
Grid Current (Vg =-1.3V)

400 volts
200 volts
2.4 watts
16.5 ma
50 volts
1 megohm

125 volts
60 volts
170°C

160 volts
-1.25 volts
12.5 ma
13, 500 micromhos
70

5.2 k ohms
240 ohms

10 db
1700 Mc
1000 Mc

0.3 pa

RECOMMENDED OPERATING CONDITIONS AND CHARACTERISTICS

DC Plate Supply Voltage 175
Cathode Resistance 820
DC Grid Supply Voltage 9

Heater Voltage Average +5% 6.3
Cathode to Filament Current
(cathode to filament,

V = 125 volts) 15
e e,
Min. Typ. Max
Plate Current -- 12.5 --
Transconductance

Grid Current

10500 13500 16500

160 volts
100 ohms
0 volts
6.3 volts
15 pa
Pr— —

Min. Typ. Max.

9.5 12.5 16.1 ma
-- 13500 -- pumhos
-0.1 pua

' The resonance frequencies are measured with plate and heater voltages = 0V.
The measurement is made between a point on the relevant tube pin close to the
tube bottom and a point on a metal reference plane placed against the tube
bottom. The second point should also be close to the relevant pin.

All pins except the relevant one are connected to the reference plane via a

negligible impedance.

The tube is screened by a metal cylinder (Int. diameter 0.874 inch) placed upon

the metal reference plane.

1/65
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PIN CONNECTION

© PNOOPUN—

AMPEREX TUBE TYPE 8278

The Amperex 8278 is a magnoval beam power tetrode designed for 40
watt push-pull audio output with only a 250 volt supply. The very high trans-
conductance of 23,000 micromhos, exceptional uniformity and reliability of
this tube , are attained through the use of the Amperex ampliframe grid.

GRID NO.2
CATHODE, GRID NO.3
GRID NO.I

HEATER

HEATER
CATHODE,GRID NO.3
GRID NO.I
INTERNAL
CONNECTION

PLATE

— | 1g MAX,
DIA

A

Ay
LY

GENERAL CHARACTERISTICS

MECHANICAL

Bulb

Base
Outline
Dimensions

ELECTRICAL
Heating

Heater Voltage
Heater Current

See Outline drawing
Magnoval

See Outline drawing
See Outline drawing

Indirect AC-DC parallel

supply
6.3 volts
1.2 amps

Interelectrode Capacitances (without external shield)

Grid No. 1 to all other elements
except plate

Grid No. 1 to plate

Grid No. 1 to heater

Plate to all other elements
except Grid No. 1

Rev. 9/65

22.5 pf
2.2 pf

325 nf
12,6 pf



8218

MAXIMUM RATINGS (Design Center Values) W/

D.C. Plate Voltage (Zero Plate Current) 550 volts
Screen Grid Voltage (Cold Condition) 550 volts
D.C. Plate Voltage 300 volts
D.C. Grid No. 2 Voltage 300 volts
Cathode Current 200 ma

Plate Dissipation 27 watts
Grid No. 2 Power Dissipation (peak) 9 watts
Grid No. 2 Power Dissipation 6 watts

Control Grid Circuit Resistance

(Automatic Bias) 0.5 megohm
Cathode-Heater Voltage +100 volts
Typical Characteristics
D.C. Plate Current 250 volts
D.C. Grid No. 2 Voltage 250 volts
D.C. Grid No. 1 Voltage 13.2 volts
Plate Current 100 ma
D.C. Grid No. 2 Current 8.5 ma
Transconductance 23000 pmhos
Amplification Factor, Grid No. 2 to A
Grid No. 1 13
Internal Plate Resistance 7300 ohms
Typical Operating Conditions - Push-Pull Class AB
D.C. Plate Supply Voltage 265 265 volts
D.C. Grid No. 2 Supply Voltage 265 265 volts
Series Cathode Resistor (Common) 56 56 ohms
Plate to Plate Load Resistance 2400 2400 ohms
Plate Current 2x100 2x118 ma
D.C. Grid No. 2 Current 2x8.5 2x32.5 ma
Signal Voltage 0 11.5 volts rms
Harmonic Distortion - 5%
Power Output 0 40 watts

R 4

2 Rev. 9/65
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AMPEREX TUBE TYPE 8493 /Z550M

GENERAL DESCRIPTION

The Amperex 8453/Z550M is a long-life, cold cathode, gas filled numerical
indicator tube. It is top viewing with ten numbers 0 to 9 capable of individual
indication with a bright red glow. The tube operates with a neon glow discharge
on a pure molybdenum cathode. The pulsating dc supply voltage, after full or
half wave rectification, causes one of the ten cathode numerals to glow. The
particular numeral to glow is selected by raising the voltage level of the corre-
sponding starter to a point at least 5 volts more positive with respect to the re-
maining starters by means of transistorized control circuits. Since the tube does
not draw its power from the transistor control circuits, it presents negligible

loading.
142 .06
Uuli{ NOTES
"BDI%AX Socket: Amperex Part No.
B8§.700.67.
Mount tube with pin 1 above
pin 8 in vertical axis. Num-
ber 0 is aligned with pin 1 to
- within 3°.
LIMITING VALUES
Peak Anode Voltage,E1 150 volts ac max.
90 volts ac min.
Frequency of Line Voltage 100 cps max.
40 cps min.
Voltage Between Starter and Anodey;Egt_52, 3 30 volts max.
5 volts min.
Cathode Current,Ix 6 ma max.
2 ma min.
Starter Circuit Resistance,Rgt 470 k ohms max.
100 k ohms min.
Bulb Temperature +70°C max.

-55°C min.

1. The rectified ac voltage should be freed from spikes by Ck, a capacitor of
about 0.033 pf (for full wave rectifier)or 0.25 uf/tube (for a half wave rectifier).

2. To control the indication of a given figure, the potential of the starter of that
figure should be raised at least 5 volts with respect to the remaining starters.
The common starter bias potential may deviate by a maximum of +5 volts de
from the anode potential.

3. In order to achieve longer life on continuous display of one digit, apply a
voltage between starter and anode, Egt-5 greater than 5 volts.

3/63 1



8453 /7550M

TYPICAL OPERATION

(See Figures 1 and 2 for typical circuit and Figure 3
for voltage sensitivity characteristic)

Line Voltage 117 volts ac
Voltage Between Starter and Anode,Egt-3 See Figure 2
Maintaining Voltage, Eg 84 volts
Starter Current, Ig¢ 50 pa
Cathode Current, I 4 ma
Cathode Resistor, Ry 6.8 k ohms
Starter Series Resistor, Rst4 330 k ohms
Shunt Capacitor, Ck (full wave rectifier) 0.033 puf
Shunt Capacitor, Ck (half wave rectifier) 0.25 pf/tube

LIFE EXPECTANCY (Under above operating conditions)

Continuous display of one digit 5,000 hrs.

Sequential change of display digit every
100 hours or less 20,000 hrs. min.

o D{f .
werr | l
4 0.25 pf/tube &

Hz v E Cx
AC LINE l _s\ro _s\r/ a 79
Rk
K Ryeidam= K
o AN 5 i W
8.2K e Est-a —»
RsT Rst Rst

$—————— TRANSISTOR CIRCUIT |

7
Figure 1. Typical Operating Circuit - Half Wave Rectifier

4. This resistor should be mounted close to the tube socket.
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8453 /2550M

, IN6I7
Hzv z
ACLINE ‘ i .L
; +
c .033
- o f uf 570 STI @ To
N B
| Fx Q@R ox
8.2k Est-a [ {
£
RST Rst Rst
$————————— TRANSISTOR CIRCUIT |
rr

ﬁgurei. Typical Operating Circuit - Full Wave Rectifier
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Figure 3. Voltage Sensitivity Curve
Starter to Anode Voltage Required to Switch One Digit to
Another vs. Applied Rectified Voltage
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8453/2550M
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Figure 4. Area of Permissible Operation (shaded)
as a Function of Rk and Epegk
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amperex Tuse TYPe 8608

TENTATIVE DATA

The 8608 is a Premium Quality power pentode having 10 watts of plate
4™, dissipation and a transconductance of 45,000 micromhos at 50 ma. Itis
| particularly suited for use as a wideband video amplifier in applications
requiring low output capacitance.

The 8608 is constructed in a magnoval envelope with double frame grids
affording high gain and high dissipation with excellent uniformity.

r—1.19 MAX —
PIN CONNECTIONS | I
|. INTERNAL CONNECTION
2. GRID NO.3
3. GRID NO.2
4. HEATER
5. HEATER
6. GRID NO.3
2.54 287
7. CATHODE
8. GRID NO.I MAXERMAX
9. CATHODE
P. PLATE CAP
E9-23 — . e R A E
A T-9 BULB
GENERAL CHARACTERISTICS
MECHANICAL
Bulb See outline drawing
Base Magnoval, E9-23
Dimensions See outline drawing
ELECTRICAL
Heating Indirect, parallel supply, AC or DC
Heater Voltage, Ef 6.3 volts + 5%
Heater Current, It 600 ma

Interelectrode Capacitances

Without

External Shield

. Output, C 3.2 pf
Input, Cigut 18 pf
Input with Cathode Current = 55.5 ma 28 pf
Plate to Control Grid, C__ (Avg.) .110 pf
Plate to Control Grid, Cpg (Max.) .150  pf
Plate to Cathode, C 0.125 pf
Control Grid to Hea?gr, Cy1p (Ave.) 0.06 pf
Plate to Heater, C_; (Avg) 0.087 pf
Cathode to Heater,” Cyp (Avg.) 8.5 pf
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Maximum Ratings, Absolute Values

Symbol Values

Plate Voltage, Zero Plate Current Epb 300 volts
Plate Voltage Ep 150 volts
Plate Dissipation B 10 watts
Screen Grid Voltage, Zero Screen o \./

Grid Current 300 volts
Screen Grid Voltage Eco 150 volts
Screen Grid Dissipation Pg2 1.5 watts
Control Grid Voltage (Negative) Ec1 -55 volts
Control Grid Voltage (Positive) Ec1 0 volts
Cathode Current Ix 75 ma
Control Grid Circuit Resistance Rg 125 kohms
Voltage Between Heater and Cathode Ehk 180 volts
Bulb Temperature 200 °C
Operating Conditions
Plate Voltage 140 volts?2
Screen Grid Voltage 140 volts
Suppressor Grid Voltage 0 volts
Control Grid Voltage +12 volts2
Cathode Resistor 270 ohms
Plate Current 50 ma
Screen Grid Current 5.5 ma
Transconductance 45000 pmhos
Typical Characteristics <O

Pentode 'I‘riocle3

Plate Voltage 125 125 volts
Screen Grid Voltage 125 - volts
Suppressor Grid Voltage 0 0 volts
Control Grid Voltage -3 -3 volts
Plate Current 50 55.5 ma
Screen Grid Current 5.5 - ma
Transconductance 45000 50000 »mhos
Plate Resistance, rp 20000 - ohms
Amplification Factor (ug2 g1) or MU Factor 30 -
Amplification Factor - 30
Input Resistance (at 100 mc) 350 - ohms

Input Damping (f=100 mc; Gy, = 45000 pmhos)

Transit Time 230 pamps/volt
Cathode Lead Inductance 4170 pamps/volt
Total 4400 pamps/volt

1. In applications where a long life is not required, the cathode current can equal y
100 ma and the bulb temperature can be increased to 220°C.

2. With respect to ground

3. Plate connected to screen grid

2 12/65
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AMPEREX TuBE TYPE Z803U

TRIGGER TUBE

Gas-filled cold cathode trigger tube with electrical priming, and stable ignition
characteristics, designed to be ignited only with positive voltages on the anode
and starter intended for voltage control, sensitive relay applications, timers.

QUICK REFERENCE DATA

Anode supply voltage Vba 240 V
Anode maintaining voltage Vi 105 Vv
Max. average cathode current Ig 40 mA
Starter to cathode ignition voltage Vst ign 132 V
Starter transfer requirements
capacitance Cst 500 pF
current Ige 45 uA
DIMENSIONS AND CONNECTIONS Dimensions in mm
max 22
3
xS
Ol x
e
2

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT DESIGN
(Initial and during life)

All values stated assume the presence of a priming discharge unless otherwise
stated. This priming discharge can be established as follows:

Primer supply voltage 7y Vbpr :?: fgg \‘;
Recommended primer vesistor 8) Rpr 10 M
‘Primer to cathode maintaining voltage Vmpr 100 Vv
Primer current Ipr 2t0 25 uA

7)8) See page 5.
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2303V

A. STAND-BY (Main gap non-conducting)
Anode voltage, 1)
positive at Igay < 25 mA, Ip < 100mA  2)
at Iy > 25 mA and/or Igp > 100 mA 3)
negative
Starter to cathode voltage,
positive
negative
Anode to starter voltage,
positive
negative
Starter pre-ignition current, 6)
at Ipr = 2to 25 pA
at Ipr = 0 uA

B. IGNITION
Anode voltage
Starter to cathode ignition voltage (V4 = 280 V)

Initial 5)

Max. variation during life

Max. decrease of starter-to-cathode ignition
voltage (V4 changed from 170 to 290 V)

Starter to cathode maintaining voltage
Starter series resistance (Ipr = 2 to 25 uA)
(Ipr = 0 nA)

1)2)3)5)6) see page 5.

Va st

-Va st

Ist

Ist

Va

Vst ign

AVst ign

AVst ign
Vst m
Rgt

Rst

max. 290
max. 250
max. 90
max. 125
max. 75
max. 290
max. 140
4x10°8
5x 10-10
min. 170
max. 137
min. 128
max. +2
max. 1.5
95
max. 100
max. 1000

-

N <<

§§<<
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23030

B. IGNITION (continued)

Transfer requirements

Starter-to-cathode capacitance for transfer
(limiting resistor = 0 to 2.2 k) 9)

Va=170V Cst min. 2700 pF

Va=200V Cgt min. 1000 pF

Va=240V Cst min. 500 pF
Starter limiting resistor 9)

Cst < 4700 pF Rst min. 0 Q

Cst = 4700 to 15000 pF Rst min. 2.2 kQ

Cgst > 15000 pF Rst min. 5.6 kR
Starter current required for transfer

Va=240V Ist min. 25 upA

Va=170 V Ist min. 500 uA
Ignition delay (lpr = 21t0 25 pA; Vgt = Vgt ign+0.5V) 2 ms

(see curve) (Ipr = O uAi Vae = Vgt jgn+ 4 V) —
C. MAIN GAP CONDUCTING
Anode maintaining voltage (Ik.: 10 mA) 4) and page B V 105 VvV
Cathode current,

average (Tyy = 15 s) Ik max. 25 mA

(Tay = 20 ms) I max. 40 mA
peak (50 c/s duty or repetitive operation) Ikp max. 200 mA
(max. duration = 1 ms) Ikp max. 1 A

average during any conduction period I min. 8 mA
Starter -to-cathode maintaining voltage Vm st 95 V
Starter current,

positive peak Istp 8 mA

negative 10) I 0 mA

4)9)10) See page 5.
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2303V

D. EXTINCTION

Components for self-extinguishing circuits (Vpa = 290 V)

Ca-k = min. 2700 pF (Rlim = 1 k)
Cst-k = min. 500 pF
Ry = min. 1 M2
Rgt = min. 1 MQ
Recovery time (at Ikp = 8to 20 mA)
(at Ikp = 20 to 100 mA)

LIMITING VALUES (Absolute max. rating system)

Anode voltage,
positive
negative (Ist = 0 mA)
Cathode current,
average (Tgy = max. 15 s)
(Tay = max. 20 ms)
peak (50 c/s duty or repetitive operation)
(max. duration = 1 ms)

Average cathode current during any
conduction period

Negative starter -to-cathode voltage
(Ix = Ige = 0 mA)
Peak starter current,
positive
negative (Ix = 0 mA 10)
Anode-to-starter voltage, (Iy = 0 mA)
anode positive

anode negative

10y see page 5.

3.5 ms
12 ms
Va max. 290 V
=Va max. 90 V
I max. 25 mA
Ix max. 40 mA
Ikp max. 200 mA
Ikp max TUA
Ix min. 8 mA
-Vgt max. 75 V
Istp max. 8 mA
"Istp max. 0 mA

Va-st max. 290 V
=Va-st max. 140 V
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NOTES

1.

(9]

10.

9/66

In applications where a high alternating voltage exists between the cathode
and the tube surroundings, it is recommended that the tube be enclosed in a
screening can which should be connected to cathode.

. With an average current of the order of 15 mA or above and the tube con-

ducting for a period in excess of 5s, the anode ignition voltage may be tem-
porarily reduced to below 290 V and will not return to the initial value until
after a recovery period of 20 s.

. In self-extinguishing circuits with currents up to 200 mA, the max. supply

voltage may be 290 V d.c.

. In this tube, oscillations of up to 10 V peak-to-peak are superimposed on the

maintaining voltage. Due to this effect the measured value of maintaining
voltage will depend on the circuit conditions. These oscillations are of no
significance in normal applications.

After a period of conduction, the starter ignition voltage is depressed: how -
ever, the effect isreversible and the ignition voltage will return to its initial
value after a recovery period with the tube non-conducting.

The magnitude of the final depression is dependent on the cathode current
during the conduction period, and is reached in an exponential manner. The
curves on sheet C give the formation and recovery of the depression at var-
ious cathode currents for a nominal tube.

In a repetitive circuit where the non-conducting period is short compared
with the recovery time constant (e.g. 50 c¢/s operation), the depression can
be obtained from the curve by using a direct current equal to the mean cur-
rent passing through the tube.

. In applications where pre-ignition current 4 x 10~8 Ais required the primer

should be left disconnected. In this case, the starter-to-cathode gap ioni-
sation time may be of the order of seconds.

. A period of the order of several seconds may elapse between the application

of supply voltage to the primer and the establishment of a priming discharge.

. The resistor between the primer and the supply voltage must be soldered

directly to pin 6 of the tube socket. Stray circuit capacitance at the primer
must be kept to less than 4 pF.

. This is the sum of any resistors in the capacitance discharge circuit and

may include a cathode resistor.

Negative starter current will flow during anode-to-cathode conduction in any
circuit in which the starter is returned via a resistor to a potential with re-
spect tocathode whichis less than the starter -to-cathode maintaining voltage.
It is preferable that the circuit should be designed to avoid this condition by
keeping the starter supply voltage greater than the starter maintaining volt-
age. In those applications where this cannot be achieved, the maximum anode
supply voltage must be reduced from 290 to 250 V ard the magnitude of the
negative starter current must be less than 1% of the cathode current.
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LIFE EXPECTANCY years 1 2 3 4 6810

The curves show the life expectancy when the tube is run continuously at room
temperature.

During periods of non-operation at room temperature the characteristics of the
tube remain substantially constant. The total life expectancy in any given appli-
cation is the sum of the non-operating periods and the operating life obtained
from the curve.

For a given value of cathode current, it is estimated that 80% of all tubes will
remain within the end points concerned for longer than the time shown.

The time during which the starter ignition voltage will remain within +2% of its
original value, when the tube is operating continuously at room temperature
from a half-wave rectified supply, is dependent on the peak cathode current
passed. Curve A shows the relationship between the peak current and the ex-
pected time for which the starter ignition voltage will remain within these limits.
After this time the starter ignition voltage will fall steadily and the times at
which it can be expected to have fallen by 4 and 8% are shown by lines B and C
respectively.

Curve D shows the estimated length of time for which the change of starter
ignition voltage can be expected to remain within +2% when passing direct cur-
rent at room temperature.

n self-extinguishing circuits with Ikp < 200 mA and Iy < 0.8 mA, the change of
starter ignition voltage can be expected to remain within +2% for more than
30000 hours.
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Depression of starter ignition voltage (V)

2803V
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AMPEREX TUBE TYPE ZA1004

GAS FILLED INDICATOR DIODE

Shock and vibration resistant cold-cathode gas-filled subminiature diode with
visible glow-discharge for read-out purposes.

The tube contains two electrodes, a rod shaped molybdenum cathode and a con-
centric gauze anode.

APPLICATION

Indicator in low voltage transistor circuits. The diode can be used in combina-
tion with CdS photoconductive cells and it can be controlled by voltage signals
down to 3 V.

QUICK REFERENCE DATA
Ignition voltage Vig'n = 90 V
Extinction voltage Vext > 83.5 V
Cathode current % = 1 mA
Light intensity at Ix = 1 mA E = 60 lux
MECHANICAL DATA Dimensions in mm

Type indication on min18
pinch: yellow dot.

MOUNTING

The tube may be soldered directly into the circuit, but heat conducted to the
glass-to-metall seals should be kept to a minimum by the use of a thermal shunt.
The leads may be dip-soldered to a minimum of 5 mm from the glass-to-metal
seals at a solder temperature of 240 °C during max. 10 seconds.

If the tube is held in its position by the leads only, the connection of both anode
leads is recommended.

Care should be taken not to bend the leads nearer than 1.5 mm from thé seals.

1) Not tinned
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ZA1004

SHOCK AND VIBRATION RESISTANCE

These conditions are solely used to assess the mechanical quality of the tube.
The tube must not be continuously operated under these conditions.

Forces as applied by the NRL impact machine for electronic devices caused by
5 blows of the hammer lifted over an angle of 30° in each of 4 positions of the
tube.

Vibrational forces for a period of 32 hours at a frequency of 50 ¢/s in each of
3 directions.

CHARACTERISTICS

Valid over 15000 operating hours within the preferred current range andat room
temperature unless otherwise stated.
The electrical characteristics are independent of ambient illumination.

Non conduction

Anode voltage below which ignition

will not occur in any tube Vignmin. 88 V

Insulation resistance Tisol > 300 MQ
Ignition
Ignition voltage,
upper limit Vignmax. = 93 V 1y
individual variation during life AVjgn < 2.5 YV
Ignition delay at Vpa = 93 V Tdelay = 0.05 s 2)
T Mmoo e
B il Vg X o Y 8
.c. supply > 96.5 V

1y The ignition and extinction voltage depression (hysteresis) is max. 0.75V
per mA prior current measured 50 ms after cessation of conduction.

2) Due to the statistical nature of ignition delay values of delay time > 1 s may
occasionally occur.

Characteristic range value for equipment design.

4) These values apply to 220 V (+10 %, -15 %), 50 c/s to 60 c¢/s full-wave rec-
tified unsmoothed supply and assume conduction in the course of the preceed-
ing half cycle, so that residual ionization eliminates delay of the following
ignition.
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CHARACTERISTICS (continued)
Conduction

Cathode current,

preferred range Ik
peak Ikp
Maintaining voltage Vm
Individual variation during life AVm
Temperature coefficient of AVm
maintaining voltage Atbulb
Yok Athylb
Rise in bulb t tu e
se in bulb temperature Alk
Light intensity, E

individual minimum, measured over
anangle of 70° averagedover the full
circumference of the tube Egy

Extinction

Extinction voltage Vext

Vm —

720337 | 50ms >
See note 1) page 2

Vext —0.75V/mA

0.4 to 2
3

86 V+4.25
83 V4 238

1.5

=15

10

30

83.5

—Vign=075V/mA

ZA1004

mA 5)
mA

V/mA 6
V/mA /)
v

mV/°C 3)
9C/mA
lux/mA 8')9)
lux/mA 89
v 1y

5) Current excursions during ignition and extinction are not taken into account.

6) Valid within the range 0.1 mA to 3 mA.

7) Valid within the range 0.2 mA to 3 mA. Between 0.05 mA and 0.2 mA

Vmmin, = Vexe = 23551V

8) Light intensity at a distance of 3.6 mm from the tube axis opposite the anode
cylinder, measured with a standard Weston cell adopted to eye sensitivity.
Because the emission of the neon discharge ismainly contained in the red re-
gion the illumination resistance of a CdS cell will be 1.5 to 2 times lower
than in case of irradiation by a 2700 °K incandescent light source. The exact
conversion factor depends on the type of CdS cell used.

9) At least 90% of the tubes will meet the figure stated.
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ZR1004

RELIABILITY AND LIFE EXPECTANCY

The electrical characteristics have been assessed in alife test programme, to-
talling 3.0 x 10° tube hours with no failures, denotinga failure rate of better than
0.1 % per 1000 hours. The maximum test period was 19000 hours on 22 tubes.
This failure rate is not expected to increase over the first 25000 hours of con-
tinuous operation within the preferred current range.

LIMITING VALUES (Absolute maximum rating system)

Cathode current, averaging time =5 s Ix = max. 2.5 mA
Cathode current during conduction Ik = min. 0.1 mAl
Cathode current, peak Ikp = max. 3 mA
Anode voltage, negative peak =Vap = max. 70 V

Bulb temperature %bulb : 2:; 76 °C _;fg zg/mA
Altitude h = max. 24 km

READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS

Principle of operation

The figures 1 and 2 show equivalent circuits for bistable multivibrators, equip-
ped with p-n-p- and n-p-n transistors respectively, to which a read-out circuit
has been added. The transistors are replaced by ideal switches, the voltage
source VT represents the available voltage that controls the diodes 2) and Rt
is the output resistance as measured at the collector of the cut-off transistor.

Vs:
Iy
o Rs
vibrator 1
read-out.
circurt
read-out
circuit
Rs busllhnblt
multi-
1 vibrator
*
Ve
@ :
Fig. 1

1) Current excursions down to 50 A with a duration < 1 s are permitted.
2) V1 = Ve.o. - Vgar (V) in which
Vc.o. = voltage between collector of the cut-off transistor and the common
terminal (absolute value).
Vgat = voltage across the bottomed transistor (absolute value).
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ZA1004

READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS (continued)

Correct read-out is obtained when only the diode corresponding to the bottomed

transistor conducts. For this the following conditions must be met: 1)

(I) Ignition of the correct diode, corresponding to the bottomed transistor,
when the other diode is conducting.

Thus: Vmmin. + IkRT + VT > Vign max,

10 -V V)
RT+2.5 (k)

(II) Extinction of the diode corresponding to the cut-off transistor, when the
correct diode is conducting.

resulting in Iy > for Iy > 0.2 mA

Thus: Vmmax. = VT < Vextmin,
resulting in Iy < bd: 5- pad (T(\S,?)T for Iy > 0.1 mA

(III) Non-ignition of the diode corresponding to the cut-off transistor when the
correct diode is conducting.

Thus: Vmmax. - VT < vignmin,
resulting in I < V_T-Ei (%/%). for I > 0.1 mA

These conditions are shown graphically on page B.

Condensed instructions for designing the read-out circuit. 2)

The following directives are based on the requirement that correct read-out
shall be ensured under worst case conditions, after the instant that the bistable
circuit has reached its final stationary state. It is irrelevant whether the read-
out diodes follow the changes of state of the multivibrator during its dynamic
operation or not.

A choice can be made between the following modes of operating the diodes,
namely by means of:
(A) a constant direct current
(B) a constantdirect currenton whicha pulseis superimposed prior to reading-
out. Three kinds of pulses are possible:
a) a positive going pulse;
b) a negative going pulse;
¢) a positive going pulse followed by a negative going one
(C) an unsmoothed current supplied by a full wave rectifier.

I) It is assumed that the supply voltage Vg exceeds the ignition voltage of the
gas diodes, so that ignition of at least one diode is ensured; the most ad-
verse situation being that only the wrong diode conducts.

2) For a detailed analysis of the design procedure please apply to the manufac-
turer.
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READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS (continued)

In fig. 3, schematically representing these waveforms, the required minimum
duration of the superimposed pulses is indicated;
tg denotes the instant at which the bistable circuit reaches its final state.
A B €
7
IT'\:

1200275

50-60c/s

iy
™t

ts ~~5ms . L~5ms

dis os 1s
e b c
Fig. 3
The conditions to be obeyed by the current Iy are specified in the table below:
Values of Iy
Mode of operation lower | upper V1
limit | limit
(A) constant direct current (1)) (I > 5V
(B) direct current with superimposed:
(a) positive going { steady state current - (In) } >4.5V
pulses pulse current (09} - ;
(b) negative going  steady state current (09} (10 } > 3V
pulses { pulse current - (I
(c) positive and steady state current - (111)
negative going { positive going pulse I - > 3V
pulses negative going pulse = (1)
(C) rectified alternating current,
peak value of Iy ) ap | >4.5vY
This table should be read in conjunction with the specified recommended
operating conditions and limiting values.

1y Since both diodes are extinguished at the end of each half cycle of the supply
voltage, condition (II) is not required, and is replaced by the condition that
only the correct diode will reignite. The lower limit is thus given by the
spread of the reignition voltage (e.i. 4.5 V).
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ZA1004

READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS (continued)

The minimum available value of VT being known, the points of intersection with
the curves I, II and III on page B, and hence the limits of Ik (Ik1, Iygp and Ik
can be determined. This having been done, the required values of Vgmin and
Rg can be evaluated from the following expressions: 1)

VSmin. - Vignmax _
—R-lemx = Ik 1)

VSmax - Vextmin - VT

= 2

RSmin hr @
VSmax - Vignmin - VT

RSmin = Iy 3

In these expressions the suffices min and max denote the worst case limits of
the quantities concerned.

For mode of operation (C) the peak value of the supply voltage must be substi-
tuted for Vg in the above expressions.

1) The use of equivalent circuits for establishing the exact conditions I, II, and
III leads to a negligible error in the expressions (1), (2) and (3).

9/66



105
Vin

ZA1004

(v)
100

95

90

85

pllo192—-£2620ZL

e

05

25 3 I, (mA) 35

9/66



ZA1004

7203261-26.1.0))d ~
<
E
~
HH R ~
] 8
(T g
M.l ~
NE
N
o~
11 <
4 Q
mn g »
HHS by 2
Suly] K/ -
L0
T
1718 O]
1 E M\ =
T3 )
llﬁ.. o
|
| I
S £ ~°
S~

9/66






AMPEREX TUBE TYPE ZC1030

TRIGGER TUBE

Very small ruggedised cold cathode trigger tube for use in high-speed counting
and switching circuits.

QUICK REFERENCE DATA

Anode supply voltage Vbaip 240 V
Anode maintaining voltage Vma - 102 Vv
Cathode current Iy 2 mA
Starter to cathode ignition voltage VS['kign 130 V

DIMENSIONS AND CONNECTIONS Dimensions in mm

max6®

o
Q
x
g

a pr

orange black )
tinned
dot dot 'LeodsJ 1 “ o
04% €
st k
MOUNTING _— I+

7203882

The tube may be soldered directly into the circuit but heat conducted to the glass
should be kept to a minimum by the use of a thermal shunt.

The leads may be dip-soldered to minimum 5 mm from the glass to metal seals
at a solder temperature of 240 °C during maximum 10 s.

Care should be taken not to bend the leads nearer than 1.5 mm from the seals.

The primer and starter circuit resistors and condensors should be mounted
close to the tube.

The tube should not be mounted close to conductors or components which give
rise to strong electrical fields.
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2C1030

REMARK

Instantaneous values are denoted by a lower case letter symbol.

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Valid over life and full temperature range unless otherwise stated. The tube
characteristics are independent of ambient light and assume the presence of a

continuous priming discharge.

Priming requirements

Anode to primer supply voltage

Anode to primer maintaining voltage

see page A

Primer current

STAND-BY (main-gap non-conducting)

Anode to cathode voltage,
positive
negative

Anode to starter voltage,
positive
negative

Starter to cathode voltage,
positive
negative

Primer current

IGNITION REQUIREMENTS
D.C. triggering
Anode to cathode voltage

Starter to cathode voltage to
ensure ignition

Starter to cathode capacitor
to ensure transfer

Vb, -pr

Vma-pr

Ipr

Va-k
~Va-k

Va-st

-Va-st

Vst-k
-Vst-k

Va-k
vSt-kig-n

Cst-k

10

> 170

110
to 30

< 290

<315
80

A

100
30

> 180

> 145

100

HA

KA

pF
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IGNITION REQUIREMENTS (continued)

Bias + pulse triggering

Anode to cathode voltage Va-k 175 190 V
Starter coupling capacitor Cst 90 30 pF
Starter to cathode voltage Vst-k 145 145 V
Ionisation product IP 40 40 Vus l)
Starter series resistance Rgt 10 10 k@

MAIN-GAP CONDUCTING

Anode maintaining voltage at Ix = 2 mA

(see page A) Vma -k 99 to 104 V
Cathode current range Ix lto 4 mA
Recommended negative starter current

at Iy =2 mA -Ist 50 to 200 pA
Dynamic maintaining voltage See page B

EXTINCTION REQUIREMENTS
Anode to cathode voltage (see page C) Va-k 0+ a.t V
Anode to starter voltage (see page C) Va-st 115+ a.t V

in which t in us

a =2.8 V/us at Ia = 1 mA prior anode current
a=2,1V/usatly =2 mA prior anode current
a =1.9 V/us at I3 = 3 mA prior anode current

Anode to cathode voltage Va-k 290 -5 1, V 2)
Anode to starter voltage Va-st 315-51I V 2)
Dynamic maintaining voltage See page B

1) The ionisation product is the product of effective pulse amplitude and pulse
duration (\/o‘thdt) required on the starter for ignition. The effective pulse
amplitude is that part of the pulse which exceeds the static starter ignition
voltage. The calculation should be based on a highest value of Vs"kign of
145V

2) Ia in mA anode current prior to extinction.



ZC1030

LIMITING VALUES (Absolute max. rating system)

Anode to cathode voltage, negative SVaRp max. 80 V
Starter to cathode voltage, negative -Vgt-x  max. 80 V
Cathode current,
average during any conduction period Iy min. 1 mA
average (Tay = max. 20 ms) I max. 4 mA

max. 70 °C +10 °C/mA

Envelope temperature thulb il _s5 oC

ENVIRONMENTAL CONDITIONS

it

The tube may ignite spontaneously under the influence of a strong electric
field (See "Mounting"')

. The tube may ignite spontaneously under the influence of nuclear radiation

but the characteristics will not be permanently affected up to a level of 1016yt
(fast neutrons/cmz)

Shock and vibration resistance

These conditions are solely used to assess the mechanical quality of the tube.
The tube must not be continuously operated under these conditions.

Shock resistance 500 g
Forces as applied by the NRL impact machine for electronic devices caused
by 5 blows of the hammer lifted over an angle of 30° in each of 4 positions of

the tube.

Vibrational forces for a period of 32 hours at a frequency of 50 c¢/s in each
of three directions.
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AMPEREX TUBE TYPE ZC1031

ADVANCE DATA

Very small ruggedized cold cathode neon-filled trigger tube for use in
shiftregisters for moving displays. The tube has a pure molybdenum
cathode to ensure stable characteristics and long life expectancy.

CHARACTERISTICS AND CIRCUIT DESIGN VALUES

Priming Conditions:

Minimum anode to primer supply voltage Vi a-pr 180 volts
Anode to primer maintaining voltage ‘}r)n-pr 130-145 volts
Recommendedl%xgmer resistance

@t Vioonrs volts) r 10 megohms
Primer %,‘ug"rent F;}; 5=15 pa
ANODE AND TRIGGER CHARACTERISTICS
Anode to cathode maintaining voltage (at 3 ma) Vp, 108-115 volts
Trigger to cathode ignition voltage Viign = min. 145 volts

at: Vi, = 180 volts Viign = max. 180 volts

Cix = 100 pf

Maximum anode to cathode voltage Va-k = max. 320 volts
Minimum anode to cathode voltage Va-k min at Ct =

(effective pulse voltage on trigger 180 volts) 150 V at 33 pf

145 V at 56 pf

140 V at 100 pf

Light output at 3 ma measured at40 inches
from the top of the tube (Westoncell corrected
for eye sensitivity) ~.0018 foot candles

EXTINCTION CHARACTERISTICS (See Figure 1)

Maximum permissible anode to cathode voltage
after extinction (at Ix = 3 ma prior to extinction)

this function is valid for 70 V<v,_y <275 V vy = 60 +220 (1-e~*/80)

volts

Maximum permissible anode to trigger voltage

after extinction (at Iy = 3 ma prior to extinction) t/60

this function is valid for 95V <vi_ <300V V-t = 85 + 220 (1-e” ) volts
t in us after extinction)

8/66 1



300V

61031

95V
70V
0 100 200 300 ps p—
FIGURE 1 L
Typical Shiftregister with ZC1031
Va
Vst pulse
_[ Cst l Cst ‘L
B Rpr B
Rsti I 1. Rstl D ! El ®)
Vst bias ;;V‘v - v"v‘: -
L st2 L
Ra12 SR T SRy SEcy
COMMON O
'fC % D
Parts List: Ry 36 Kohm + 10% (e.0.l.) 1/2 watt
Rpr 10 Megohms + 20% (e.0.l.) 1/8 watt \
Rgt1 1 Megohm + 10% (e.o0.l.) 1/4 watt
Rgi2 18 Megohms + 20% ie.o.l.; 1/8 watt
Cst 1,2 nf + 20% (e.o.l
G, 220 pf
C 220 nf
D BYX 10
B ZC1031
Anode Pulse Time Diagram:
Va
I-I IVS' pulse
— 7‘- t
'p
v 220 V£ 5% .
tdamin 150 us ~
tq max 200 us
Vst pulse 125 V+ 5%
min ;g K8
s
o 100 V
st bias
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£C1031

DIMENSIONS AND CONNECTIONS Dimensions in inches
235 -__
MAX
\ Kr\\ 15-25° /
\ /
\\ i
\ o
\ ' 787
: 4 X 7 MAX
\ /
ORANGE 8306¥N L _f
| : i
t k 197 | |
l | 1
.709
MIN
—{l=—016 DIA

MOUNTING

The tube may be soldered directly into the circuit but heat conducted to the
glass should be kept to 2 minimum by the use of a thermal shunt.

The leads may be dip-soldered to a minimum of 0.2 inches from the glass
to metal seals at a solder temperature of 240°C for a maximum of 10 seconds.

Care should be taken not to bend the leads nearer than 0.059 inches from the
seals.

Primer and trigger circuit resistors should be mounted close to the tube to
avoid stray capacitances.

The tube should not be mounted close to conductors or components which give
rise to strong electrical fields.

8/66 3
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AMPEREX BiJui TUBES - TYPES ZM 1030

TENTATIVE DATA

The ZM1030 and ZM1032 Bi-ffui tubes are biquinary numerical indicator tubes
with the numerals 0 to 9. Each is a cold cathode, gas filled indicator consist-
ing of two anodes and five pairs of cathodes with a screen between the odd and
even cathodes. They are side viewing with the numerals capable of individual
indication as a bright red glow.

ZM 1032

The ZM1030 has a red lacquer coating applied externally to reduce glare while
the ZM1032 has no external coating. Both tubes are electrically identical and

are designed for 20,000 hours of operation.

.866

i
11

E

1

|15
3
MAX

Ul

QUICK REFERENCE DATA
Anode Current 4 ma
DC Supply Voltage 200 volts
Extinguishing Voltage 110 volts (max)
Max, Bulb Temperature +70° C
Min. Bulb Temperature -55° C
's Mechanical
2% Bulb T 6-1/2
MAX Base E 9-1

e

394
318

VIEWIN
DIRECT

K(0,1)
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00D
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ZM1030-ZM1032

ELECTERICAL CHARACTERISTICS
(See Figure 1)

Typical DC Operation with Cathode Bias (TA = 25° C)

Anode Supply Voltage for "On" Anode Ebb 180 200 220 250 300 volts
Maintaining Voltage Vm 140 140 140 140 140 volts
Anode Series Limiting Resistor Ry 10 15 20 27 39 kohms
Screen Supply Voltage Vs 50 50 50 50 50 volts
Cathode Bias Voltage * Vkk 50 50 50 50 50 volts
Anode Supply Voltage for "Off'"" Anode Ebb' 100 100 100 100 100 volts
Screen Series Limiting Resistor Rg 10 10 10 10 10 k ohms

Typical AC operation with Cathode Bias (TA = 25°C)

Same as DC operation except for the following:

Ebb: 170 220 250 300 volts
For 1/2 - wave AC Ra: 10 18 24 33 kohms
(50 - 60 cycles) it (See fig. 6)

For full-wave AC Ra: 15 27 33 47 k ohms
(5080 cycles) Vit (See fig. 6)

Rg e
—AAA————————0
Rs 1 Ebb

ANA=—E—
Rol V'

WEDD.
——‘—l_
1AsRAEDSARE

-

lkk

O = + b + Tg)
Figure 1 Schematic 4

Epp Anode Supply Voltage for "On" Anode Sum of "'Off'' Cathode Currents

Vg Screen Supply Voltage Anode Series Limiting Resistor

Epp' Anode Supply Voltage for "Off"" Anode Screen Series Limiting Resistor

Vkk Potential Difference between "On" ' "Off'" Anode Series Limiting
and "Off"" Cathodes Resistor

Kk Cathode Current

ﬁ.0vkk

SEEE
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ZM1030-ZM1032

LIMITING VALUES, For DC Operation

Reference point for all electrode voltages is the "on' cathode.
During operation no electrode should be left floating. See Fig. 1.

Symbol Value Units

Ignition Voltage (voltage necessary for
breakdown between anode and cathode)3
Anode Current

=,
3

170 (max.) volts

Average, during any conduction period4 3 (min.) ma
Anode Current
Average, T _ = 20 ms 5 (max.) ma

Peak, 50 t*¥ 60 pps 12 (max.) ma

Cathode Selecting Voltage® 40 (min.) volts
110 (max.) volts
40 (min.) volts
80 (max.) volts
85 (min.) volts
115 (max.) volts

1 (min.) k ohms
100 (max.) k ohms

Screen Voltage4
"Off" Anode Supply Voltage

- -

R

"Off'"" Anode Series Limiting Resistor

=

7

SCREEN CHARACTERISTICS

Figure 3 depicts screen current as a function of screen voltage. The
ruled area denotes the working area of the tube. A load line is also shown.

The screen current varies with anode current: each ma increase, or
decrease, of anode current results in 2 maximum 30% increase, or decrease,
of the screen current.

The upper limit of screen voltage should not exceed 80 volts. Beyond
this point the screen cannot separate the odd and even compartments. When
this value of screen voltage is exceeded the likelihood of odd and even numerals
being lighted is greatly increased. The lower limit on screen voltage is fixed
by the fact that when the screen voltage falls low enough, it begins to act like a
cathode with its usual characteristic glow.

1. With low cathode bias voltages the current "L " to the "Off" cathodes will
increase and the readability of the ""On'' cathode will be affected.

2. Maximum life is obtained when sequentially changing the display from one
numeral to another every 100 hours or less.

3. The minimum supply voltage should be as stated. However, the use of the
highest voltage available with the appropriate series resistor to maintain the
anode current within the specified limit is recommended. The use of ""Constant
Current Operation" (high supply voltage with high anode resistor) is recommended
when designing equipment operating over a wide temperature range.

4. Temporary current excursions down to 2.5 mA and up to 6.5 mA caused by
supply voltage variations are permissible.

5. The cathode selecting voltage is the voltage difference Vkk used for
discrimination between the "Off'"" cathodes and the "On' cathode.

6. The recommended screen supply is +50 volts connected to the burning
cathode by a 10, 000 ohm resistor. Other voltage and resistor combinations
are possible provided that the limiting values are not exceeded. (See Figure 2)

Rev. 4/66 3



ZM1030-ZM1032

PRINCIPLE OF OPERATION

The transparent screen divides the tube into two sections; the
rear one containing the even anode and the cathode numerals 0-2-4-
6 - 8, and the front containing the odd anode and the cathode numeral 1 -
3-5-17-9, The cathodes are internally connected in pairs 0 - 1,2 - 3,
4-56-178-9.

0ODD ANODE O—
SCREEN 00—

EVEN ANODE o0———
1
|
86240 | 97351
o0 | 000
IT ‘? | T?
8-9 o ¢
6-7 O—
2-3 0—
4-5 o—
0-1 0—
'
Figure 2

By applying a suitable voltage between a cathode pair and the "odd"
anode the odd number of the pair will be covered by a neon glow. Switching
from one number to the other of a pair is accomplished by decreasing the
voltage on the operating anode and simultaneously increasing the voltage on
the other anode. (See note 5)

® When switching from one digit to another the tube should not be allowed to
de-ionize. Thus circuits should be designed to ensure that switching time
does not exceed 1 msec. When mechanical or other low speed switching is
used, a "make-before-break' arrangement is preferred. During switching,
the screen connection and supply should be maintained.
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ZM1030-ZM1032

THE MAX VALUE OF I, TO ANY ONE
1,400 PAIR OF NUMERALS WILL BE 55% OF
Ixk TOTAL.
1,200
Tk = f(Vkk) at
|°=4mA
THE VALUE OF Il VARIES
L WITH ANODE CURRENT.
2 1,000 EACH mA CHANGE IN Iq
. RESULTS IN MAX.40% OF
x CORRESPONDING CHANGE
IN |
3 kk
W 800 Vi =
g .
5 // 9y,
= %,
re Dy
S 600 %
W / )’o
o A A )4<
2 Z #
= | 460 G,
2 OPERATING// //
i AREA / / ZAoa
= / ‘\\
2 1 A ), \
§ Ny % 7 i\
~ \
A 64 / A/A \\
M'N'IM“M ki TOTAL A \
1 =l 3
°s 20 40 60 80 100 120 140

Vi (VOLTS) VOLTAGE DIFFERENCE BETWEEN "ON"AND "OFF " CATHODES

Figure 4 "Off'" Cathode Characteristics
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ZM1030-ZM1032
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Figure 5 Regulation Characteristics (DC)
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ZM1030-ZM1032

2l

Ol

(OV) sonsiIejderey) uopemsay 9 aandrg
LIN3¥¥ND IGONV XV3d (ow)PO)

8

)

9

262:="1

ocl

ovI

09l

(0]:]]

002

3JOVLIOA ONINIVLNIVA (SLI0A)YA

7/65



