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Power Triode 

NUVISTOR TYPE 
ALL-CERAMIC-AND-METAL CONSTRUCTION 

For Class C RF Power Amplifier and Oscillator Service, DC 
Pulse-Ampl ifier and Frequency-Multipl ier Tube Appl ications, 
Including Use in Equipment in which Abil ity to Withstand 
Severe Mechanical Shock and Vibration, Compactness, and Excep-
tional Uniformity of Characteristics are Primary Requirements. 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3 ± 0.6 volts 
Current at 6.3 volts  0.160 amp 
Peak heater-cathode voltage 
(CCSa or ICASb conditions): 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Direct Interelectrode Capacitances (Approx ): 
Grid to plate   2.2 pf 
Input: G to (K, S, H)   4.2 pf 
Output: P to (K  S H)   1.6 pf 
Cathode to plate O  26 pf 
Heater to cathode   L 5 pf 

Mechanical: 

Operating Position Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length O  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight (Approx  )  1.9 grams 
Envelope  Metal Shell MT4 
Socket See Socket & Connector Information jor RCA 

Nuvistor Tubes at front of this Section 
Base. Medium Ceramic-'Wafer Twelvar 5-Pin (JEDEC No.E5-65) 

Basing Designation for BOTTOM VIEW  12A0 

Pin 1` -Do Not Use 
Pin 2 -Plate 
P i n 3` - Do Not Use 
Pin 4 -Grid 
Pi n 5` - Do Not Use 
Pin 6` -Da Not Use 
Pin 7~ - Do Not Use 
Pin 8 -Cathode 
Pin 9` -Do Not Use 
Pin 10 -Heater 
Pin 11 -Omitted 
Pin 12 -Heater G 

INDEX=LARGE LUG 
•=SHORT PIN; IC —DO NOT USE 
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8203 
Characteristics, Class A~ Amplifier: 

DC Plate Supply Voltage  75 150 volts 
Grid Supply Voltage  0 0 volts 
Cathode Resistor   100 560 ohms 
Ampl ification Factor   35 30 
Plate Resistance (Approx.)   2700 5000 ohms 
Transconductance   13000 6000 lmhos 
Plate Current  11.5 7 ma 
Grid Voltage (Approx.) for plate µa = 10. -6.5 -15 volts 

RF POWER AMPLIFIER 3 OSCILLATOR —Class C Telegraphyd 

and 

RF POWER AMPLIFIER — Class C FM Telephony 

MaXimUm Ratings, Absolute—Maximum Values: 

For.oyeration at }requencies ub to ego Mc 

CCS ICAS 
DC Plate Supply Voltage 400e max. 400° max. volts 
DC Plate Voltage  250e max. 300e max. volts 
DC Grid Voltage: 

Negative-bias value 100 max. 100 max. volts 
Positive-bias value 0 max. 0 max. volts 

Peak-Positive Grid Voltage 5 max. 5 m&x. volts 
DC Cathode Current  25 max. 30 max. ma 
DC Grid Current 5 max. 6 max. ma 
Plate Dissipation 1 5 max. 1.8 max. watts 

Typical CCS Operation: 

As r} rhaweramisli}ier in cathode-drive circuit at i6o Mc 

DC Plate-to-Grid Voltage   155 volts 
DC Cathode-to-Grid Voltage   14 volts 

From a.grid resistor of  2700 ohms 
DC Cathode Current   21 ma 
DC Grid Current  5 ma 
Driver Power Output (Approx  )   0.4 watt 
Useful Power Output (Approx  ) 1  55f watts 

As r} oscillator at i6o Mc 

DC Plate Voltage   100 volts 
DC Grid Voltage  -3.4 volts 

From a grid resistor of  1500 ohms 
DC Cathode Current   18 ma 
DC Grid Current  2.5 ma 
Useful Power Output (Approx  )   0.8f watt 

Maximum Circuit Values: 

Grid-Circuit Resistance (CCS or ICAS conditions):9
For fixed-bias or cathode-bias operation. 50000 max. ohms 
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8203 
FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute-Xaximum Values: 

For operattion at frequencies u¢ to ego Mc 

CCS ICAS 

DC Plate Supply Voltage  400e max. 400e max. volts 
DC Plate Vcltage   250e max. 250e max. volts 
DC Grid Voltage: 

Negative-bias value  200 max. 200 max. volts 
Positive-bias value  0 max. 0 max. volts 

Peak-Positive Grid Voltage 5 max. 5 max, volts 
DC Cathode Current   20 max. 24 max. ma 
DC Grid Current  3 max. 4 max. ma 
Plate Dissipation  1.3 max. 1.5 max. watts 

Typical CCS Operation: 

As a doubler from 8d to i6o Mc 

DC Plate Voltage   125 volts 
DC Grid Voltage  -70 volts 
From a grid resistor of  18000 ohms 

DC Cathode Current   22 ma 
DC Grid Current  4 ma 
Driver Power Output (Approx  ) 0  25 watt 
Useful Power Output (Approx  ) 0  85f watt 

Maximum Circuit Values: 

Grid-Circuit Resistance (CCS or ICAS conditions):9
For fixed bias or cathode-bias operation 50000 max. ohms 

DC PULSE AMPLIFIER 

Maximum Ratings, Absolute-Maximum Values: 

Peak Positive-Pulse Plate Voltage  500e max. volts 
DC Plate Voltage   250e max. volts 
DC Grid Voltage: 

Negative-bias value  100 max. volts 
Positive-bias value  0 max, volts 

Peak Positive Grid Voltage   5 max. volts 
DC Grid Current  5 max. ma 
DC Cathode Current   18 max. ma 
Peak Cathode Current: 
for duty factors up to 1 per cent. 250 max. ma 
For duty factors between 1 and 50 

per cent   See Pulse Rating Chart 
Plate Dissipation  ~ 1 max. watt 

Maximum Circuit Values: 

Grid-Circuit Resistance:9
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

a Continuous Commercial Service. 
b Intermittent Commercial and Amateur Service. No operating or "ON" period 

exceeds 5 minutes and every "ON" period is followed by an "oFF" or stand—by 
perlod of the same or greater duration. 

d o s 1,3.5.6,], and 9 are of a length such that their entls do not touch 
the socket insertion plane. 
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8203 
d 

Key-down conditions per tube without ampl itude modulation. Modulation, 
essent ially negative, may be used if the posit ive peak of the audio-
frequency env el ope does not exceed 115 percent of the carrier conditions. 

e Under no circumstances should this absolute-maximum value be exceeded. 
For high-altitude operation the maximum permissible plate supply voltage 
and plate voltage for the 8203 are dependent on atmospheric pressure. 
See accompanying graph of Low-Pressure Voltage-Breakdown Characteristics 
of Navistar Triode Base. 

f Measured at load of output circuit. 

9 For operat ion at metal-Shell temperature of 150° C. For operation at 
other metal-shell temperatures, see accompanying Cr id-Ci rcuit Resis tance 
Rating Chart. Metal-shell temperatures are measured in Zone "A" as 
shown on accompanyiny Dimensional Outline. 

CHARACTERISTICS RANGE VALUES 
FOR EQUIPMENT DESIGN 

V 

Heater Current 
Direct Interelectrode 

Capacitances: 
Grid to plate  
Input: G to (K,S,H)  
Output: P to (K,S,H) 
Cathode to plate 
Heater to cathode  

;Vote 

1 

2 
2 
2 
2 
2 

Min. 
0.150 

1.8 
3.8 
1.4 

0.20 
1.2 

Max. 
0.170 

2.6 
4.6 
1.8 

0.32 
1.8 

amp 

pf 
pf 
pf 
pf 
pf 

Plate Current (1)  1,3 5.0 9.5 ma 
Plate Current (2)  1,4 - 50 µa 
Transconductance 1,3 4000 8000 µmhos 
Reverse Grid Current 1,5 - 0.1 µa 
AC Emission  6,7 10 - ma 
Ampl ification Factor 1,3 20 40 
Heater-Cathode Leakage 

Current: 
Heater negative with 

respect to cathode 1,8 - 5 µa 
Heater positive with 

respect to cathode 1,8 - 5 µa 
Leakage Resistance: 

Between grid and al l 
other electrodes 
tied together  1,9 1000 - megohms ""' 

Between plate and all 
other electrodes 
tied together  1,10 1000 - megohms 

Useful Power Output  1,11 0.9 watt 
Peak Cathode Emission 

Current (Pulsed)  1,12 250 - ma 

Note 1: with ac or do heater volts = E.3. 

Note 2: Measured in accordance with EIA Standard RS-191-A. 

Note 3: With do plate supply volts = 150, do grid supply volts = 0, 
o aenode scar (o nms) = s5o, mat noae-oypass capacitor (u.f) _ 
i 000, andemet al shell connected to ground. 

Note u: With do plate volts = 150, do grid volts = -15, and metal shell 
connected to ground. 

Note 5: With do plate supply volts = 100, do g id supply volts = 1. 7, 
grid-circuit resistance (megohm) < 1 It he internal resistance f 
the current meter used for this measurement), and metal shell 
connected to ground. 

V 
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8203 
Note 6: With ac or do heater volts = 5.5. 

Note 7: With do plate supply volts = 50, do aria supply volts = —5. 7, 
60—cps grid—signal volts (rms) = 7.5, do resistance of transformer 
secondary winding in grid circuit G 2 ohms, grid-voltage-supply 
by pass capacitor (/ef)=1000, and met al shell connect ed to gro und. 
AC emission is measured as the do component of plate current at 
these ce ndit ions. 

Note B: With do heater—cathode volts = 100. 

Note 9: With grid Soo volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Note 10: With plate 300 volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Note S1: Measured at load in 250—Mc rf ampl ifier circuit with do plate 
- supply volts = 150 grid resistor (ohms) = 4700, driver power 

output ~,mi ll iwatts~ = 350, and plate mi ll iamperes = 20. 

Note 12: With do plate supply volts = 250 and do grid supply volts = —20. 
the grid is driven with pulse voltage, as follows: peak volts 
d et w.een grid and negative end of cathode resistor = 5, pulse 
r eDet ition rate = 1000, pulse duration = 10 µs, pulse rise time 
< 1 µs, and time of fall < 1 N.s. Pe ak cat hode current is measured 
with a high impedance oscilloscope or equivalent device connected 
across a 1-ohm cathode resistor. 

SPECIAL TESTS 

Shock: 

Peak Impact Acceleration  1000 g 

This test is performed on a sample lot of tubes to deter-

mine the abi l ity of the tube to withstand the specified Peak 

Impact Acceleration. Tubes are held rigid in each of four 

positions IXI, X2, Y l, and Y2 1 in a Navy ~Ty pe, High-Impact 

(Flyweight) Shock Machine, and, with tube electrode voltages 
appl ied, are subjected to 20 blows 15 in each position) at the 

specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Shorts 
and Continuity, Change in Transcond uctance, Reve rse Grid Current, 
Heater-Cathode Leakage Current, and Variable-Frequency 
Vibration. 

Variable-Frequency Vibration: 

This test is performed on a sample lot of tubes operated 
under the conditions specified in CHARACTERISTICS RANGE VALUES 
for Transcond uctance, with the addition of aplate-load resistor 
of 2000 ohms. During operation, tube is vibrated in the XI 

position through the frequency range of 3000 to 15000 cycles 
per second with a constant vibrational acceleration of Ig. 
During the test, tube must not show an rms output voltage across 
the plate-load resistor in excess of: 

25 mi l l ivolts over the frequency range of 3000 to 6000 cps 
500 mi l l ivolts overthe frequency range of 6000 to 15000 cps 

Post-Impact and Post-Sweep-Frequency Fatigue Vibration l imits: 

35 mi l l ivolts over the frequency range of 3000 to 6000 cps 
700 mi l l ivolts oearthe frequency range of 6000 to 15000 cps 

'\ 
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Sweep-Frequency Fatigue Vibraticn: 
This test is performed on a sample lot of tubes with only 

heater voltage of 6.3 volts appl ied. During operation, the 

tube is rigidly mounted and is vibrated through the frequency 

range of 5 to 500 cps and back to 5 cps. One such vibration 

sweep cycle takes approximately 15 minutes. The tubes are 

vibrated for a period of 3 hours along each of 3 mutual ly 
perpendicular axes for a total of 9 hours. The longitudinal 

axis of the tube is coincident with one of the 3 axes. The 

vibrations are appl ied as fol lows: 

a From 5 to 50 cps with a constant peak—to—peak displace—
ment of 0.080 inch. 

b From 50 to 500 cps with a constant acceleration of 10 g. 
c From 500 to 50 cps and then to 5 cps fol lows the proce—
dure shown in a and b, but in reverse. 

At the end of this test, tubes are criticized for Shorts 
and Continuity, Change in Transcond uct ante, Reverse Grid 
Current, Heater— Cathode Leakage Current, and Vibration—Fre—

quency—Vibration. 

Low-Pressure Voltage Breakdown: 

This test is performed on a sample lot of tubes to deter—

mine the abi l ity of the tube to withstand high—altitude I low—air—

pressure) conditions. Tubes are operated with 250 rms volts 
appl ied between the plate and al l other electrodes and metal 
shel l connected together. The tubes must not break down or 
show evidence of corona when subjected to air pressure equiv—
alent to an altitude of 100,000 feet 18.0 t 0.5 mm Hg I: 

Shortg and Continuity: 
This test is pe rf Armed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thy rat ron—Type 

Shorts Test described in MIL—E—ID,Amendment 2, Paragraph 4.7.7, 

except that tapping is done by hand with a soft rubber tapper 

(Specifications for this tapper wi l l be suppl ied on request). 

The areas of acceptance and rejection for this test are shown 

in the accompanying graph, Shnrts=Test Acceptance Limits. 
Tubes are criticized for permanent or tempo ra ry shorts and open 

circuits. 

Intermittent Conduction Life (1000 hours): 
This test is performed on a sample lot of tubes from each 

production run to assure the high qual ity of individual tubes 

and to prevent epidemic fai lures due to excessive changes in 

tube characteristics. Tubes are operated with heater voltage 

of 6.3 volts cycled 1 10 minutes on and 10 minutes off, and 

plate dissipation= 1.5 watts (app ro x. 1, at ashel l temperature 

of 150° C. 

Tubes are criticized at 2 hours, 20 hours, and 100 hours 

for mope rativesh and Transcond uct ante, and at 500 hours and 

1000 hours for mope rat ivesh and Useful Power Output at 250 Mc. 
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Oscillator life (1000 hours): 

This test isperformed on a sample lot of tubes to assure 

satisfactory operation of the tube as a 250—Mc osci l lator. Tubes 

are operated with heater volts = 6.3 and plate dissipation = 

1.4 watts. 

Tubes are criticized at 500 and 1000 hours for Inoper—

ativesh and Useful Power Output at 250 Mc. 

Grid Pulse Life (1000 hours): 

This test is performed on a sample lot of tubes from 

each production lot. Tubes are operated with heater voltage 

of 6.3 volts cycled 1 10 minutes on and 10 minutes off, do plate 
supply volts = 300, do grid supply volts = —20, grid resistor 

(ohms) = 47, and plate—load resistor (ohms) = 330. The grid 

is driven with pulse voltage, as fol lows: peak grid—to—cathode 
volts = 5, pulse repetition rate = 1000, pulse duration =10µs, 

pulse rise time < I µs, and time of fal l < 2 µs. 

Tubes are tested at 500 hours and 1000 hours for Inoper—

ativesh and Peak Cathode Emission Current IPulsed). 

h An inoperative is defined as a tube having a discontinuity, permanent 
short, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 
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~.aoo MAx. DIA.~ 
 ~ ~ 

.800 
MAX. 

MT4 
METAL 
SHELL 

.625 
MAX. 

~— 

ZON 
(NOTE 2) 

.190 

I~—.435 MAX. DIA.~ \BASE 
(NOTE I) JEOEC No.ES-65 

DIMENSIONS IN INCHES 92cs-12oza 

BOTTOM VIEW 
Showing Arrangement of All I I Base Pins 

CERAMIC 
WAFER 

LARGE, 
LUG 

•°SHORT PIN 

SMALL 
LUG 

92CS-12162 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

CATHODE 

LARGE 
LUG 

GRID 

/ HEATER 

/ PLATE 

SMALL 
LUG 

HEATER 

92CS-12055 

Note I: Maxlmur~ outside diameter of 0.440" is permitted 

along 0. 190" lug length. 

Note 2: Metal-snel l temperature should be measured in 

zone "A". 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



8203 

AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
Et = 6.3 VOLTS 
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~~ 

AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 
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LOW-PRESSURE VOLTAGE-BREAKDOWN 

CHARACTERISTICS OF NUVISTOR TRIODE BASE 
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GRID-CIRCUIT-RESISTANCE RATING CHART 

M
A

X
IM

U
M

 G
R

ID
-C

IR
C

U
IT

 
R
E
S
I
S
T
A
N
C
E
-
M
E
G
O
H
M
S
 

0
 

'oo
 

0 
0 

_
 

-
N

 
A

 
O

f 
m

 
A

 
N

 m
 

N
 

A
 

O
I O

G 
N

 
>

 
O

f 
GG

 

DC PULSE- 
SERVICE 

CATHODE 
BIAS 

FOR 
AMPLIFIER 

FIXED 
BIAS _ 

FOR 
OSCILLATOR 

RF-POWER 

MULTIPLIER 
AND 

AMPLIFIER 
FREQUENCY

SERV CE 

9 
-

FIXED 
OR 

BIAS 

CATHODE BIAS 

O 50 100 150 
METAL-SHELL TEMPERATURE—"C 

200 

PULSE RATING CHART 
MAXIMUM PULSE DURATION—µs 

2 4 6 8 10 2 4 6 6100 

250 

92CS-12521 

2 4 
DUTY FACTOR=THE RATIO OF AVERAGE CATHODE 

CURRENT TO MAXIMUM PEAK CATHODE CURRENT 
OCCURRING IN ANY 1000-µs PERIOD..,,,,__— 

~~~ 
==~ 

C
A

TH
O

D
E

 M
IL

LI
A

M
P

E
 

A
 

0
 

~
 

N
 

■1'I'llll',,'lllll■1Ä ~~~~~~o~~~~~~co~ ~~~~ 
~~~~~~~~~ ~~l~~~~.~ ~~~~ 

~~~~~~■ 
AREA OF PERMISSIBLE OPERATION „'_.,. 

''1_~~ n 
11 

~■~~~iiii~■~~~iiii~ 
■11111111■11111111■ 

O.I 2 4 6 8 4 6 8 10 2 4 5 
DUTY FACTOR (Expressed in Per Cent 9zcs-12520 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 7 
8-64 




