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TUBES 

5670 
TWIN TRIODE 

Five-Star Tube 
***** 

FOR GENERAL-PURPOSE APPLICATIONS 

567( 
ET-T1083� 

Page 
e-: 

MEDIUM MU 
9-PIN MINIATURE 

SHOCK, VIBRATION RATINGS 
HEATER-CYCLING RATING 

HIGH TRANSCONDUCTANCE 

=======DESCRIPTION AND RATING======= 

The 5670 is a miniature medium-mu twin triode each section of which has 
a separate cathode connection. The tube is suited for use in a wide-variety 
of general-purpose amplifier and mixer circuits as well as numerous multi­
vibrator and oscillator applications. The useful operating range extends from 
low frequencies through the VHF region. 

The 5670 is a special-quality tube intended for use in critical industria1 
and military applications in which operational dependability is of primary 
importance. Features of the tube include a high degree of mechanical strength 
and a heater-cathode construction capable of withstanding many-thousand 
cycles of intermittent operation. When used in on-off control applications. the 
tube will maintain its emission capabilities after long periods of operation under 
cutoff conditions_ 

Analysis of the electrical characteristics of this tube with those of the 2C51 
will indicate that the 5670 is essentially similar. 

GENERAL 
ELECTRICAL 

Cathode--Coated Unipotential 
Heater Voltage, AC or DC . . . . . . . . . . . . .  _ . . . . . . . . . . . • .  6.3= 10% Volts 
Heater Current . .  _ . . _ . . _ . _ . _ . •  _ . . . . . .  _ .. . .  _ . . . . . . . . . 0.35 Amperes 
Direct Interelectrode Capacitances * 

Grid to Plate, Each Section . .. . . .. . . . . .  _ . .  _ . . .  _ . . . .  . 

Input, Each Section _ . . . . • . . . .  _ _  . . . . .  _ . _ _  . . .  _ .... __ • 

Output, Each Section . . . . . . . . . . . • . .  _ . _ _  . . . . • •  _ • . . . •  

Grid to Grid . . . . • . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . • •  

Plate to Plate . . . . . . . .. . . . .. . .. . . . . . .. . . ........ . . 
* Without external shield. 

MECHANICAL 

Mounting Position-Any 
Envelope-T -6 Y2, Glass 
Base-E9-1, Small Button 9-Pin 

GENERAL e ELECTRIC 

1.1 ""f 
2.2 ""f 
1.0 "I'f 

0.00 17 "I'f 
0.05 ""f 

BASING DIAGRAM 

RETMA eCJ 

TERMINAL CONNECTIONS 

Pin 1-Heater 
Pin 2-Cathode (Section 2) 
Pin 3- Grid (Section 2) 
Pin 4-Plate (Section 2) 
Pin 5-lnternal Shieldt 
Pin 6- Plate (Section 1) 
Pin 7- Grid (Section 1) 
Pin S-Cathode (Section 1) 
Pin 9-Heater 
t It is recommended that P; 

5 be grounded. 

PHYSICAL DIMENSIONS 

fN'" 

. " 
ott!} 

RfTMA 6-1 
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MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES, EACH SECTION 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . • . • . . . . . . .  330 Volb 
Positive DC Grid Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Volb 
Negative DC Grid Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  -55 Volts 
Plate Dissipation . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3 5 Walb 
DC Grid Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.0 MiJliamperes 
DC Cathode Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 Milliamperes 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 Volb 
Heater Negative with Respect to Cathode . . . . . . . • . . . . • . . . . . . . . . . . . . .. . . . . . . . . . . .. ... 100 Volb 

Grid Circuit Resistance. • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Megohms 
Bulb Temperature at HOliest Point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 165 C 

CHARACTERISTICS AND TYPICAL OPERATION 

CLASS A, AMPUFIER, EACH SECTION 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . • . . . . . . . . . . .  ' . . . . . . . . . . . . . . • . . . .  150 Volb 
Cathode· Bias Resistor. . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . .  240 Ohms 
Amplification Faclor . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 35 
Plate Resistance, approximate . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6400 Ohms 
Transconductance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5500 Micromhos 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.2 MiJliamperes 
Grid Voltage, approximate 

Ib = 10 Microamperes. . . . . . . .  . . . . . . . . . • . . . . .. .. . .. .. .. .. . . .. .. .. .. .. . .. . .. . .. .... -8 Volb 

PUSH-PULL CLASS AB, AMPLIFIER 
Plote Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 Valb 
Cathode-Bias Resistor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . .. 800 Ohms 
AF Grid·to-Grid Voltage, RMS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 14 Volb 
Zero-Signal Plate Current, Each Section. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 4.9 Milliamperes 
Maximum-Signal Plate Current, Each Section . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 6.3 Milliamperes 
Effective Load Impedance, Plate-to-Plate . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  27,000 Ohms 
Total Harmonic Distortion, approximate . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . • . . . . • . . . . . . . . . 10 Percent 
Maximum·Signal Power Output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.0 Walb 

CLASS A RESISTANCE-COUPLED AMPLIFIER 
EACH SECT ION 

lOW IMPEDANCE DRIVE (APPROXIMATELY 200 OHMS I Notes: 

Rc ".f 
Ebb = 90 Volts Ebb = 180 Vol ts Ebb = 00 Vol ts 

I.  Eo Is maximum RaAS voltage output for approxl-

"k Eo Gain "k Eo Gain "" Eo Gain 
�ately five percent total harmonic dIstortion. 

0.10 0.10 2000 5.7 20 1200 15 24 900 2B 26 
2. Ga!n 16 measured for an output voltage of two 

volts RtoIS. 
0.10 0.24 2400 8.2 21 lSJO 21 25 lJJO 37 27 Rk I s In ohms; RL and �f are In .egoru ... 

3000 33  25 
3. 

0.24 0.24 4900 7.4 21 :3400 18 23 
0.24 0.51 5700 9.7 21 4JJO 23 24 4200 41 25 •• COup! Ing capacitors (Cl should be selected to 

0. 51 0.51 11000 8.5 20 7800 20 22 7600 36 24 
91 ve des! red frequency res:ponse. " .houl d be 
adequately by-passed. 

0. 51 1.0 lJJOO 10 21 9600 26 23 9200 46 24 

HIGH IMPEDANCE DRIVE (APPROXIMATELY lOOK OHMS) U 11 
� 

� 
I "� 

R
L 

R.f Ebb = 90 Vol ts Ebb = 180 Vol ts Ebb = m Volts 
"k Eo Gain "k Eo Gain " E" Gai n 

0.10 0.10 2600 9.2 20 1500 21 23 1100 3l 26 "c 

"1 
ESIS! lOOK >- : 0.10 0.24 3200 12 20 2000 23 24 1500 5 1  26 

� 
, 

0.24 0.24 6200 11 20 4100 25 23 3200 45 24 "" = Fe. 
0.24 0.51 7500 14 21 5000 32 23 4JJO 55 25 

0.51 0.51 IJJOO 12 20 8800 28 22 7100 43 24 
"-r � "'! 

0.51 1.0 15000 15 20 11000 34 22 9700 :il 24 y 
Ebb "V 

JANUARY 4, 1954 



CHARACTERISTICS LIMITS 

Heater Current 
Ef = 6.3 volls .. ..... ................ ................. ...... .. Inilial 

Plale Currenl, Each Seclion 

500 Hr 
1000 Hr 

Ef=6.3 volls, Eb=150 voll., Rk=24O ohms, (bypas.ed) ....... ...... Inilial 

Plate Current Difference between Sections 
Difference between plate currents for each section at Ef = 6.3 volts,. 
Eb = 150 voll., Rk = 240 ohm., (bypossed) . ..... .... ..... ......... Inilia I 

Tran.conduclance (1), Each Seclion 
Ef = 6.3 voll., Eb = 150 volts, Rk = 240 ohm., (bypassed) .... ........ .lnilial 

Transconductance Change with Heater Voltage, Each Section 
Difference between Transconductonce (1), and Transconductance at 
Ef=5.7 volts (other conditions the same) expressed as a percentage of 
Tran.conduclance (1) . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  Inilial 

500 Hr 
Transconductance Change with Operation, Each Section 

Difference between Transconductance (1) initially and after operation 
expressed as a percentage of initial value . . . . . . • . . . . . . . . . . . . . . . .  500 Hr 

1000 Hr 
Average Transconductance Change with Operation, Each Section 

Average of values for uTransconductance Change with Operation" .... 500 Hr 

Amplification Factor, Each Section 

Minimum 

330 
330 
330 

5.9 

4500 

Ef = 6.3 voll., Eb = 150 volt., Rk = 240 ohm., (bypassed) . ............ Inilial 26 

Plale Currenl Culoff (1), Each Section 
Ef=6.3 voll., Ebb=150 volt., Ec= -10 voll., RL=0.25 meg ... ...... Initiol 

Plale Currenl Culoff (2), Each Seclion 
Ef = 6.3 volts, Eb = 150 volt., Ec = 4.0 volts . ... .................... Inilial 5.0 

Interelectrode Capacitances 
Grid 10 Plale (g 10 p), Each Section .......... ............. ...... Inilial 0.8 
Inpul (g 10 k+h), Eoch Seclion ................................ .Initial 17 
Oulpul (p 10 k+h), Eoch Section ..... ........ ................... Inilial 07 
Plale 10 Plale (p 10 p) . ...... ......... .................... .... Inilial 

Mea.ured wilhout eXlernal shield. 

Negative Grid Current, Each Section 
Ef = 6.3 volls, Eb = 150 volts, Rk = 240 ohm., (bypassed) Rg = 0.5 meg ... Initial 

500 Hr 
1000 Hr 

Healer-Cathode Leakage Currenl, Each Section 
Ef = 6.3 volts, Ehk = 100 volls 

Healer Po.ilive wilh Re.pecl lo Calhode . .. ................... . Inilial 
500 Hr 
1000 Hr 

Healer Negalive with Re.pect lo Cathode . . . . . . . . . . . .. . . .... . .  Iniliol 

Intereledrode Leakage Resistance 

500 Hr 
1000 Hr 

Ef=6.3 voll •. Polarity of applied d-c inlerelectrode vollage i •• uch thal 
no cathode emission results. 

Grid (Each Section) 10 All 01 100 Volls DC . ................ .. . .  Inilial 
500 Hr 

Plale (Each Seclion) 10 All 01300 Volts DC . . . . . . . • . . . . . . . . . . . . .  Initial 
500 Hr 

CHARACTERISTICS LIMITS CONTINUED ON PAGE 4 

0 
0 
0 

100 
50 

100 
50 

Maximum 

370 
370 
370 

10.5 

1.8 

6500 

15 
15 

20 
25 

15 

44 

45 

1.4 
27 
1 .3 
0 .1 

0.3 
0.3 
0.3 

7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
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Milliamperes 
Milliamperes 
Milliomperes 

Milliamperes 

Milliamperes 

Micromhos 

Percent 
Percent 

Percent 
Percent 

Percent 

Microamperes 

Microamperes 

""f 
""f 
""f 
""f 

Microamperes 
Microamperes 
Microamperes 

Microamperes 
Microamperes 
Microamperes 
Microamperes 
Microamperes 
Microamperes 

Megohms 
Megohms 
Megohms 
Megohm. 



5670 
ET-Tl083A 
Page 4 
1-56 

CHARACTERISTICS LIMITS (Cont'd) 
Vibrational Noise Output Voltage, RMS 

Ef =6.3 volts, Ebb = 150 volts, Ec = -3.0 volts, RL =2000 ohms, vibrational 
acceleration = 2.5 G at 25 cps. Section(in parallel . ....... .... .... . Initial 

Grid Emission Current, Each Section 

Minimum Maximum 

100 Millivolts 

Ef=7.5 volts, Eb=150 volts, Eec = -10 volts, Rg=O.5 meg . . . . . • . . . .  Initial 0 0.5 Microamperes 

The indicated 5OO-hour and lOOO-hour values are life-test end points for the following conditions of operation for each 
section: Ef = 6.3 volts, Eb = 150 VOlts, Rk = 240 ohms, Rg = 0.5 meg, Ehk = 135 volts with heater positive with respect to 
cathode, and bulb temperature=l65 C minimum. 

SPECIAL TESTS AND RATINGS 
Sta bility Life Test 

Statistical sample operated for one hour to evaluate and control initial variations in transconductance. 

Survival Rate Life Test 
Statistical sample operated for One hundred hours to evaluate and control early-life electrical and mechanical inopera .. 
fives. 

Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles to evaluate and control heater-cathode defects. Conditions of test include 
Ef=7.5 volts cycled for one minute on and one minute off. Eb=Ec=O volts, and Ehk=135 volts with heater positive 
with respect to cathode. 

Shock Rating---OOO G 
Statistical sample subjected to five impact accelerations of 600 G in each of four different positions. The accelerating 
forces are applied by the Navy-type, High Impact (flyweight) Shock Machine for Electronic Devices or its equivalent. 

Fatigue Rating-2.5 G 
Statistical sample subjected to vibrational acceleration of 2.5 G for 32 hours minimum in each of three different positions. 
The sinusoidal vibration is applied at a fixed frequency between 25 and 60 cycles per second. 

Altitude Rating--60.000 Feet 
Statistical sample subjected to pressure of 55 millimeters of mercury to evaluate and control arcing and corona. 

Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures for 
test and evaluation purposes. In no sense should these conditions be interpreted as suitable circuit operating condi­
tions. 

In the design of military equipment employing this tube, reference should be made to the appropriate MIL-E-I C 
specification. 
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GL-5670 

DESCRIPTION 
AND RATING 

ETX.233A 
PAGE 1 

6-52 

TWIN TRIO DE 
DESCRIPTION 

The GL-5670 is a 9-pin miniature, high-frequency tions of intermittent operation. 
twin triode designed for reliable life under condi-
GENERAL 

Elecl,;col Dolo 

. ...... 6.3 Vola 

Cathode-Coated Unipot�ntial 
Heater Voltage, s-c or doe. 
Heater Current. ................................ 0.350 Ampere 

Mechanical D"lo 

Envelope . 
Base ........... . 

T-6J.1 Glass 
E9-1 Glass Button g-pin 

Maximum Diameter. 
Maximum Seated Height. 
Maximum Over-all Length 
Mounting Position-Any 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h Inch 

Direct Interekctrodc Capadtances 
Without External Shield 

Plate to Grid, Each S�ction· . 
Plat� to Cathode, Each Section­
Grid to Cathod�, Each Section· . 
Plat� to Plat�, Nominal 
Plat� to Plat�, Maximum . . . .  

• Int�rnal shi�ld and h�atcr connected to cathod�. 

GENERAL 

17!i Inches 
lU Inches 

.... 1.3 uuf 
... 1.0 uuf 

.2.2 uuf 
0.05 uuf 
0.10 uuf 

ELECTRIC 
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MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Moximum Ratins" D.,ign Cent., 

Each Triade Section 

Plate Voltage ........... . 

Plate Dissipation. . . . . . . . . . .  . 

Plab:: Current. 

Heater-Cathode Voltage. 
Typical Op •• allon 

Clau AL Operation 

Plate Voltage ... 

Cathode Resistor, Per Section. 

Plate Current, Per Section. 
Transconductancc:, Per &!:ction .. . 

Amplification Factor .................... . 

Cut-off Grid Voltage, Ib "" 7Sua appro". 
Class AB, Operation 

Plate: Voltage: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cathode Resistor. 
A-F Grid-to-Grid Voltagc, RMS. 
Zero·Signal Plate Current, Per Section. 

' .. 300 Volts 
1.5 Watts 

· . . . .  18 Milliarnperes 

90 Volts 

............ ISO 
. . . . . . . . . • . . . . . . . . .  240 

Volts 
Ohms 

... 8.2 MilliamperC:$ 

. ........ 5500 Micromhos 

. .. 35 
· . .  -10 Volts 

. . .... . .  300 Volts 

. .... 800 Ohms 
. ...... 14 Volts 

.. .4.9 Milliamperes 
Maximum-Signal Plate Current, Per Section .......... . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  6.3 Milliamperes 

Ohms Load Impedance, Plate-to-Plate ... 
Total Harmonic Distortion .. 

Maximum-Signal Power Output. 

10 

� w 
ffi 
� 
� � 8 
• 
z 

� w 8 • 

� 
w 
� � • 4 

2 

1(_690117_72A239 

GL-5670 
AVERAGE PLATE CHARACTERISTICS 

Er=6.3 VOLTS A-C 

100 200 
PlATE VOLTAGE 1 N VOLTS 

.27000 
· . . . .  10 Per Cent 

· . . . .  1.0 Watt 

6·2A_A8 
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3" 1-4 
MAlt 

GL-5670 OUtlINE 

I" IT MAlt 

SMALL-BUTTON 
9-PIN 

BASE NO. E9-1 

* MEASURED FROM BASE SEAT TO BULB TOP LINE 
AS OETERMINED BY RING GAGE OF 7/1S" I. D. 

Pin I-Heale. 

Pill 2-Colllod" (Section 2) 

Pin 3-Grid (Section 2) 

Pin 4-Plol .. (Section 2) 

Pin 5-lnl ... nol Shield 

N·1S121AZ 

BASING DIAGRAM 

aCJ 

TERMINAL CONNECTIONS 
Pin 6-Plol .. (Section 11 

Pin 7-Grid (Section 1 J 

'in a-Colllod .. (Section 1) 

Pin 9---Heoter 

6·18·n 

GENERAL ELECTRIC 



Prlnt"d in 
U.5.A. 

TECHNICAL INFORMATION RELIABLE 
DOUBLE TRIODE 

Th .. CK5670WA is a heater· cathode type, double .r.ode 01 m;niotlJfe construction, suilobl" fOf high 
frequency cmd generol purpose <lmplil,,,r service. It is designed for dependable operation und .. , <:0"­
dition. of shock ond vibrotion usuolly found in mobile ond oircloft applications. 

MECHANICAL DATA 

ENVELOPE: T· 61/2 Gloss 
BASE; Miniature Bullon 9· Pin 
TERMINAL CONNECTIONS: 

Pin 1 Healer 

, 
, 
1 
� 

! 
7/8" , 
m�. 1 

,. , � 

Pin 2 Cathode, Unit' 2 
Pin 3 Grid, Unit' 2 

Pin 6 Plole, Unit' 1 
Pin 7 Grid, Unit,l 
Pin 8 Cathode, Unit' 1 
Pin 9 Heoter 

L J 
Pin 4 Plote, Unit 12 
Pin 5 Internol Shield 

MECHANICAL RATINGS: 
Mo�imum Impoc! Accelerotion (Shock·lest·Note 3) 
Maximum Vibrolionol Ac<;elel'Qlion (100 hour Fatigue Test· Nole 4) 
Maximum Bulb Temperature 

MOUNTING POSITION: Any 

ELECTRICAL DATA 

630 G 
2.5� 
165 C 

Cculion···· To Electron Equipment Design Engineers. Special attention should be given to the 
temperal .... " 01 which Ihe lobes ore to be operated. ReliabililY will be seriously impaired i'o,a,,· 
imorT bt/lb temperature is exceeded. The life expeclancy may l"e leduced iF condllions othelthon 
those specilied for life test ore imposed on the tob .. and will b .. reduced appreciably if absolute 
mexim,," ratings are exceeded. Both reliability and perFormance will be i"apardized il lilament 
yoltage ratings ore eKceeded. life and reliability 01 performance ore directly related 10 the degree 
that r"9"lotion of lhe heate, voltage is maintained 01 its center rated Yal"e. 

Normal 
Rating. and MIl. .E ·18 Abulule Tut No.mal 
No.moIOperallon: Sy...ool Minimum Condltlona Oporotlon 

(Nolo 6) (Hate 51 

Heater Voltage (Note 7) El: 5.7 6.3 6.3 6� 
Plate Voltag" Eb: 150 ISO 300 
Grid Vallage Ec:J: 0 0 0 
Plate Dissipation (r;:r plate) PhI" 1.23 I.' 
Heote" Cot hod .. Vo tage E k: · 100 
Plole CUftent (Note 9) per Plole Ib/k 8.2 4.' 
Cathode Resistonce (per Cathode) Rk k: 240 240 800 

CHARACTERISTICS AND QUALITY CONTROL TESTS (Helo 1) 

In Ihe following le.la e""h unil la luled .epatolely. 

Ab'olllto MII·E·1B 
Moxi",uIII Unit. 

6.' V 
330 Vd, 

Vd, 
1.65 W 

+ 100 Vd, 
18.0 mAok 

ohm. 

Conditio ... AQl. Mll.·E.1B Min. l.AL B"II'e UAL Mo ... ALD MIL·E·1B 

A""eplonCe Te.la. G.oup C 

Conlinllily and Short: 
Acceplon"e T e."· Group D 

Healer CUI'lenl : 

RAYTHEON 

January 3, 1955 

" Symbol Unit. 

0" 
Combined AQL :: 1.0" 

0.65 If: 

Tentalive Oola 

330 

MANUFACTURING 
" 

NEWTON 58. MASS. 

350 370 mA 

COMPANY 

Page I of 5 



TYPE CK5670WA -

CHARA.CTERISTICS AND QUALITY COHTROL TESTS (Hotel) (cont'cI) 

In the following t •• to e.eh u .. lt I. , •• ," •• ""'0101, 

T •• t Condlllona AQL M'L-E-1B IoIln. LAL BOIl'. UAL ..... ALD MIL-E-1B 
• 5,. ...... ' Unit • 

Healer· Cathode Ehk= 100 Vele Heelt •• 

} 
Ihk: 10 pA" leakage: Positive 0065 

Ehk= ·100 V�C Halite!' IhIt : 10 pAd, 
Negatlvo 
Unit. Connected In 
parallel 

Grid Cunenl (1): Rp= O.S Meg:. 0.65 le (I): ·0.3 pAd, 
plot. Current (l l : 0.65 Ib (1): 5.' 7.3 8.2 '.1 10.5 2.0 m"', 
Plot" Current (2 : Ec:= ·!Ovclc; Rp= 0.65 Ib (2): 45 pAd, 

0.25 Meg: Rk= 0 
Tronsconductance (1): 0.65 Sm(1): 4500 5125 5500 SB75 6..500 850 I'"'ho. 

Accop'."c. T •• h.G ....... E 

Insulation of Electrodes: EI= 6.3 V 

J Ell' all= • 100 Vole 2.5 Rg'oll: ,00 ...,. 
Ep •• II=. 300 Vdc Rp· 011 : 100 ...,. 

Plot. Current (1 ): 2.5 db (1 ): 2.0 mAd, 
difference betw.e" Sections: 
Tronsconductance (2): Ef=S.7V (N ote Bl 2.5 �m(21: 15 • 
RI Noise: Eb=2S0VcIc; Ecol= 1.1 2.5 3.0 mW 

mVoc; Ck=0.2 ufo Units 
Connected in porollel; 
Rk= 240 ohms: 

Noise on<! Microphonics: EI=6.3Voc; Eb=2S0 
Vdc; Rp= 10,000 ohms, " Ep: 200 mV� 
Units connected in POl" 
ollel ; Rk= 240 ohms. 

Grid Current (2): After 5 minutu ot EI= 2.5 lc(2): ·0.5 pA" 
7.0V; meos�e grid current 
crt Ef= 7.0V; 3 min. test not 
permitted. 

Acc.pt .. nc. T •• ,.-Group F 
Vibration (2): F=2S cps; G=2.5; 6.5 Ep: 100 mV� 

Ec=-3Vdc; Rk=O; 
Rp= 2000 ohms i 
Units c .. nnected in par· 
.. lIel 

Amp lification Factor: 6� Mv, 26 30 35 40 .. 11.0 
Capocitance: Cgp: 0.8 1.4 I4'f Capacil .. nce: Nole 2 6.5 On: 1.7 2.7 

"", Copac ilancc: Cout: 0.7 1.3 
Capociloncc : Cp-p: 0.10 ""I 
Law Pressure Voltage Break· 6� 500 if." 
down: 

Acceplane. Tu .. _ GrCH.lp A 

Shock: Hammot' Angle= 420; 
Note 3 

Fatigue : 96 Hours; Note 4 6.5 
Post Shock ond Fatigue 
Test End Points: 

Vibrotion (2): F=25cps; G=2.5; Ep: 300 mVac 
Rp= 2000 ohms units 
connected in SOP .. llel. 

Heoter· Cathode Lcakoge: Ehk=+ 100 V c IhIt: 30 pA" 
Ehk=· 100 Vdc lhlt: 30 pA" 
Units connected in p .... ' 
ol lel. 

Tronsconduclance (I): Sm ( 1): 3850 IV!'hol 
Grid Current (1 ): Ic (I ): ·0.6 pA" 

RAYTHEON MANUFACTURING COMPANY 

Jonuo,y 3, 1955 NEWTON 58, MASS. Page 2 of 5 



-) TYPE CK5670WA 

RB.IABLE DOUBLE TRlODE 

CHARACTERISTICS AHO QUALITY CONTROL TESTS (Hol. I) (conl'd) 
In ,h. following ' •• 1 • •  och "nil I. 1 •• 1 • .1 •• po.ol.ly. 

Accep lance T •• , • •  Group 8 
Gloss Strain: 

Acuplanu LIf. Te." 
Heater Cycling: 

Heater Cycling Life Test 
End Point: 

Heole,· Cathode leakoge: 

1 HoUl' Stability life Test: 

Condition. 

(Ihe.mol shock) 

Ef=7.5V: Ehk= 135Voc; Eb= 
Ec= OVdc; I min. on, I min. off 

Heole. Positive Heole, Negot ive 
TA=Room; Ehk=+135Vdc; 
Rg 1 = 0.5 meg. 

1 Hour Stobilily Life Tesl End Points: 
Tronscond"ctonce (I) Chollge 

AQL 
• 

MIL·E·1B 
Sy",bol 

Ihk: 
Ihk: 

Min. 

2000 

20 
20 

MIL·E·18 
UnIt. 

cycle. 

of Individ"ol Tubes from initio I : 
100 Hour Survivol Rote life Test: 

(T ypicol somple size= 50 tubes) 
TA=Room; ehk=+ 135Vdc; 

1.0 �m (1 ): 10 

100 Hour Survivol Ro'e Life 
T esl end points : 

Inoperative: 
500 and 1000 Hoox 
Intermittent High 
T emperorure Lif" Test: 

500 HoVl' Intermitlent High 
Tempera'",,, life Test End 
Points : 

Inoperatives: 
Heotef Current: 
H.oter· Cathode Leakage : 
Grid Current ( I): 
Tronsconduclonce (1): 
TronSCDnductonce (1) 
Ave.age chon90 (Note IO): 
Electrode Insulation: 

(9-011) 
(p. 011 ) 

T,nnsconduclonce (2) (Note 8): 
1000 Ho ur Inlermiltem High 
Tempe,atox., Life Test E nd Point s : 

InoperClljves 
Heoter Current 
Heater· Cotllocle leakage 
Grid Current (1 ) 
Tronsconduc lonce (1) 

NOTES 

Rg 1 = 0.5 Meg. 

(Typicol 50mple 5ize= 200 tubes) 0.65 

T B�lb= 165°C; Ehk=+ 135Vdc; 
RgI=0.5 Meg. 

Condlllona AQL 
• 

(Typic;ol sompl .. sizes=20 
I�bes 151 sample, 40 t�bes 
2 nd sam ple ) 
(Totol ollowobl .. combin .. d 
def .. cts=4 tubes 151 sompl .. ; 8 I�bes 1 51 ond 2 nd sornples) 

(Typicol Somple Size= 
20 I�bes 1 51 somple 
40 tubes 2 nel somple) 

MIL.E·18 
Symbol 

1/: 
Ihk: 
Ic (1): 
5m (I): 

Avg ...... 5 m (  I): 

Rg·olI : 
Rp· 011: 
..... 5m (2) 

If: 
Ihk: 
le (l): 
Sm (1 ): 

.,� .... 

330 370 
10 

·0.3 
3SS0 6500 

" 

50 
50 

" 

330 370 
10 

·0.3 
3550 6500 

MIL· E·1B Mo,.. d.f.eh 
Unll. p •• Choroel •• I ,t le 

mA 
""d, 
""d, 
/'L"lhos 
% 

Mo, } Mog • 
• 

rn' 
""d, 
""d, 
�hos 

I.t Combined 
So"'pl. Sompl_ 

2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

5 

5 
5 
5 
5 
5 

Note 1 : Choroctcrislics, Quol ily Control Test Procedures, ond Inspection levels ore mode occording to the oppropricfe p01ogrophs of Mll· E· IS 
"Inspection Instructions for Electron Tubes ", ond Mll·5TO·IOSA. 

RAYTHEON MANUFACTURING COMPANY 

Jonu01y 3, 1955 NEWTON 58, MASS. Page 3 of 5 



TYPE CK5671lWA -
RELIABLE DOUBLE TRIODE 

NOTES (con"d) 
Note 2: Without Shield 

CHARACTERISTICS AND QUAJ..ITY CONTROL TESTS (Hol.l) (cont'cI) 

In ,h. follow 1nl! ' •• 'a • .,.,h 11 .. 11 la I •• 'ed •• p ... al.I,._ 

Nole 3: le st conditi ons and occeplance crileria per Shock Test pr o c<'!dure s 01 MIL· E·IB bClSic spe<:ilicoli o l'lS. 
Nole  4: Test Conditions and occ e ptonc e criterio per FOligue Tesl procedures of MIL· E·1B basic speci/i<;ol;ons. 

Noti! 5: These normal val" . ... represent c ond iti on s 01 which conlrol 01 .e li"bil ily mol' be expected. 

N ote 6: These normal test conditions ore used for 011 cho'<lcle,islics u .. len olh.rwise stated Und.'lhe individual test item. 

Not_ 7: For mosl gpplicoli on s Ihe pedormonce will n ot be adv ers e ly olf e cted by+ 10% healer voltog e vorillljon, bUI when the applicalion 
can provide 0 closer <;antral 01 healer voltage, on improv emenT in reliability will be re alized. 

Note 8: Change ollrans<;ond u<;lanc:e lor individual 'ubes Irom that v a lue me asured 01 Ef=- 6.3 V '0 ,hol "olu e m eo$Ufed aT El=- S.7V. 
Nole 9: DiHkulTy ma y be encounlered if Ihis tube is operated for l ong periods 01 lim e with very small valu es of cathode <;Uflenl. 

Nale 10; The average percenlage change shall be ascerta in ed Irom the dete rminati on ollh e individuQI changes for each lube 
(inaperQlives excluded) from Ihe .elQ hour valu e lor Ihe relerenced c haracteriSlics 

14 

12 

10 

, 8 
1 o 
.! 6 • 
.. 

2 

o 

-
• 
" -

� 

AVERAGE PLATE CHARACTERISTICS 

-

100 20D 
Plate Voltage _ Volts 

.. , 

300 

RAYTHEON MANUFACTURING 

Janu ary 3, 1955 NEWTON 58. MASS. 

COMPANY 
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- TYPE CK5670WA 

... 
RELIABLE DOUBLE TRIODE 

� .................... u."ii .... ·aRBi� , .-'- . 

AVERAGE CHARACTERISTICS 

� 

• 'o�� l �. ,,<§'. u �. 0 30 .. 8000 
c .2 

• • 
u '" 20 0. E ... 

.... 
• 

10 6000 g • n 
0 , 
� • 
n 
• 

0 • , 
n 
• 

:E 
n 

0lO0O 0 
� • 7 0 
" • 

;:: � 8 -
2000 

• 12 • 10 ·8 · 6 · 2 o 
Grid Voltage . Volts 

Printed In 
U.S.A. RAYTHEON MANUFACTURING COMPANY 

Jcnuory 3, 1955 NEWTON S8, MASS. Poge50fS 
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TU.· .. L 

TWI N TRIODE 
MINIATURE TYP!:. 

COATED UNIPOTENTIAL CATHOOE 

HEATER 
6,3 VOl IS 0035 AMP. 

AC 00 DC 

ANY MOUNTING POSITION 

GLASS BULB 

5670WA 
PREMIUM TUBE 

BOTTOM YIEW 
MINIATURE 8UTTO� 9 PIN B"SF 

." 

THE 5670WA IS A RUGGEDIZED, MEDIUM MU, TWIN TRIDDE OF THE NINE-PIN 
M!NJAIURE CONSTRUCTION. THE TWO TRIDDE SECTIONS ARE [LECTRICALLY INOE­
PENDENT WITH A SHIELD BETWEEN SECTIONS BROUGHT OUT TO A SEPERATE BASE 
PIN. THE 5670WA MAY BE USED IN SUCH GENERAL PURPOSE APPLICATIONS AS AM­
PLIFIER, MIXER, OSCILLATOR AND MULTIVIBRATQR CIRCUITS OVER A FREQUENCY 
RANGE OF AF. THROUGH VHF. IT MAY ALSO SF OPERATED AS AN OSCILLATOR AT 
FREQUENCIES AS HIGH AS 800 MC IN AN OPEN-CIRCUI TEO RESONANT LINE OSCIL­
LATOR WHEN THE TWO 'TRIDaE SECTIONS ARE CONNECTED IN PARALLEL. CONTROLS 
ON THE PRODUCT AVERAGE FOR SUCH CHARACTERISTICS AS PLATE CURRENT, TRAN5-
CONDUCTANCE AND AMPLIFICATION FACTOR ASSURE THAT THESE CRITICAL CHARAC­
TERISTICS WILL REMAIN �ELl CENTERED. SINCE IT MUST BE ABLE TO WITHSTAND 
SEVERE MECHANICAL TESTS TO MEET TEST SPECIFICATIONS. THE 5670WA IS ESPE­
CIALLY SUITED FOR USE IN MILITARY AND INDUSTRIAL AIRBORNE EQUIPMENT 
WHICH MAY B� SUBJECTED TO SEVERE SHOCK· AND VIBRATION. 

DIRECT I'TERELECTRODE CAPACITANCES 

PLATE TO CIlID (EACH SECTIONjA(RATED) 
MA)(IMUM 
1.41 NIMUM 

OUTPUT (RATED) 
MAXIMUM 
MINIMUM 

INPUT (RATED) 
MA)(IMUM 
MINIMUM 

MAXlr.lUM PLATE TO PLATE (RATED) 

RATINGS 
AG5QlUH IIA�IIIUII VALIJ{5 

HE �TER VOLTAGE 
MA)(IMUM DC PLATE VOLTAG[ 
MAXIMUM PlATF DISSIPATION, EACH SECTION 
MA)( IMUM HEATER-CATt1aOE vaL TAGE 
MA)(IMUM DC CATHODE CUIlRENT, EACH SECTIONAA 

VI ntOUT 
SHIELD 

1.1 
1.4 
0 .8 
1.0 1.1 O. 
2.2 

2.7 
1.7 

0.10 

6.3±1O% 
3;<) 

1.65 
.,00 

18 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 
HEATER CURRENT 
PLATE VOLTAGE 
CATHODE RESISTOR (EACH SECTION) 
PLATE CURRENT (EACH SECTION) 
TRANSCONOUCTANCE (EACH SECTION) 
AMPLIFICATION FACTOR 
GRID VOLTAGE (APPROX.) 

FOR I b = 10 ua 

6.3 
0.35 

150 
240 
8.2 

5 500 
35 
-8 

""f 
"" f 
""f 
=f 
"" ,  
""f 

"" , 
""f 
"", 
"" ,  

VOL TS 
VOl T5 
WATT 
VOL TS 
mAde 

VOL TS 
AMP. 
VOl TB 
OHMS 
., 

uMHOS 

VOl TS 

TUNG-SOl U£CHIC i�C. ELECHOI Tun DI�ISIDI etDOII�lno. HW �ERSET. u.s ••• OCT08(R 1. 195� HATE n�u 



5670WA 
PREMIUM TUBE 

"' . .  • . .  L 

TYPICAL OPERATING COMDITIOMS· AND CHARACTERISTICS 

CLASS ABl AMPLIFIER 
HEATER VOLTAGE 
HEATER CURRENT 
PLATE VOL lAGE 
CATHODE RESISTOR 
Af GRID TO Gllt( VOLTAGE (IIMS) 
ZERO-SIGNAL PLATE CURRENT (EACH SECTION) 
�Al(IMUM SIGNAL PLATE CURRENT (EACH SECTION) 
LOAD IMPEDANI:E (PLATE-To-rlAn) 
TOTAL HARMONIC DISTORTION 
MAXIMUM SIGNAL POWER OUTPUT 

corHID. 

6.3 

0.35 

300 

800 
14 

4.9 

6.3 

27 000 

10 
1.0 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Ef· 6.�¥. U • 150Vd�, E< a OVdC, R�./k '" 2�O OH�S 
[�CEPT A� MOOlflED Bno .. 

VOl TS 
A�P. 
VOLTS 
OHMS 
VOLTS 
m' 

m' 

OHMS 
PERCE NT 
WATt 

"'fIAt SOO "OUt LIFE TEST 

'IOIVIDUAl, PlOD. 
MII. MU. MU. A'G. .IOIVIOUAl 

MAli. ",.. MAl(. 

HEATER CURRENT 
HEATER-CATHODE LEAKAGES 

(F.hk =± l00Vdc) 

330 370 330 370 mA 

GRID CURRENT (i) (Rq =0.5 mag.) 
PLATE CURRENT (1) 
PLATE CUPRENT (2) 

(Ee = iOVdc, Rp-�O.'2S meQ'J 

Ilk =0) 

o 

5.9 

TRAN5C{JNDUCTANCE (iJ 4')J0 
11 "'VG. TRANSCONOUCH,r.CE (0 __ _ 

INSULATION OF ELFCTRODESC 
(Er-6.:W, E(q-all)= 

iOOVdc, 9 neQative; E(p-all)= 
3CXJVdc, p neqative) 100 

100 R('J-al1j 
R(p_all) 

PLATE CURRENT (I) 
DIFF[RENCE BETWEEN SECTIOHS __ 

TRANSCOHDUCTANCf (2) 0 
(Et = 5.7'1) 

GRID CURRENT (2)E 
(Et = 7.0V) 

A�PLlfICATION �ACTOR 
o 

26 

±"O 

2.0 

15 

-().5 

44 

7.3 

5125 

30 

SPECIAL REQUIREMENTS 

VARIABLE FREQUENCY VIBRATIONH 
(Rp=2CXXJ, Rk=O. Ec1.=-jVdc) 

VIBRATIONAL fATIGUE� 
SHOCKG 

(HA��ER ANGLE =42°, Ehk=l00Vdc. 
HEATER POSITIVE, Ro=O.1 m9g.) 

9.1 

5875 

MU. 

POST SHOCK AND' VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER-CATHODE lEAKAGE 
TRANSCONOUCTANCE (U 3850 
GRill CURRENT (0 0 

GLASS STRAINoJ 
CONTINUITY AND SHORTK 
RF NOI SE lB� 

(Ep=25C.vdC, Ecol=i. I mVac, Ck=O.2 jJ.f) 

o 

l850 

50 
50 

±1O 

-0. � 

6500 
15 

15 

MAX. 

100 

300 

±30 

-().6 

3.0 

u.Adc 

u.Adc 
J:\Adc 

�Ade 
u.MHOS 
PERCENT 

MEGOHM 
MEGOHM 

mAde 

PfRCENT 

u.Ade 

rnVae 

mVac 

�Adc 
��HOS 
u.Ade 

m' 
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5670WA 
PREM I UM TUBE 

TU . .  • . .  L 

SPE C I AL REQUI REM�NTS CO N T ' D .  

N O I S E  A N D  M I CROPHON I CS�B�P 
( E f=b , )Vac, E hk=O, E b b = 2 50Vdc, Eci=O, Rp=!OJ OOO) 

LOW F R E Q U E N C Y  V I B R A T I O N  OB 
( E e =- :,>Vdc, Rk=O, Rp=2UCO) 

LOW P R E S S U R E  VOLTAGE B R E A K DOWN R 
( P R E S S U R E  =S5rSm.m mercury, temp= 2 S± S c C ,  
H UM I D I TY=O, YOLTAGE '::5CX)Voc, 60 CYCLES S I N U S O I OAL 
WAVEFORM) 

, 

1 HOUR S T A U I L I TY L I F E  TEST 
rNTERMr TTEN� L I F E T E S T  CONO I T I O N S  

STAB I L I TY L I F E  T E S T  E N D  P O I N T S  
II T R A N S C O N O U C T.HIU. ( :l )  

:lOO HOUR S U R V I VAL RATE L I F E  T [ S T  
I N T E R M I TT E N T  L I FE T E S T  COHO I T 1 C N S  OR EQU I V A L E N T  

HEATER CYCL I N G  L I FE T [ S T  
( E f= 7 . SV, Ehk=:t .... Sydc, H E A T E R  POS I T I V E ,  Ec== Et>=O) 

H E A T E R  CYCL I N G l i FE T E S T  E N D  P O I N T S  
HEATER-CATHODE LEAKAGE 

I NTERM I TT E N T  L I F E  T E S T  

" 

( Ehk= i 35VdC,L H E A T E R  POS I T J 'lE , Rg=O . 5 me<;b min. 
BULa TEMPE�A TU R E  = + 1 6 5 � C )  

NOTES 

MII. MU. 

200 

100 

10 

mVac 

mVoc 

vOr: 

P ERCE N T  

D i f f i CULTY � A T  D E  fHCUUOI[O I f  T H I �  TUBE I �  C'E�.T£O f O R  t O � G  P E R I O D �  C, T I M E  lilT" H R Y  
S.ALL VALUES Of CATHODE CURREMT. 

B T I !  l� TO lp, lS TO 2;, H TO 2k. ('.RA�I T I C  SUPPUSSOR5 a, �O OHWS MuiMuM P£RIIITUD.J 

�.6. 2 

DIHE VALUE Of TR •• seOROUCTANC! ( 2 1  �1I.Lt AHLY TO U D I � I O u U  
( Sill A T  6.,1- 1 511 AT '. 1 1  

( Sill AT 6.)1 
TUBES A M O  I S  nPRESSEO: 

x 100 

TO TEST TUBES TO 
PREH£OTlRG. Ef = 

B£ PHW£AHC 
I.OY, f�l =D 

f i V E  " I  W I M U H S  AT FOLLOIIING COlOITlONS. T(ST IW"EOI ATEtT 
v�e, Rk = 2�O OHIIS, E� _ I,OYdc, Rg _ 0" IIEG. 

F s [ E  II f l-E-IC �.'l. 20. 6 
G�H II lt-£-lC �.'i'. 20. � 
" Hl II I L-E-1C �.'i'. 2D. ) 

JGUSS SUA I . H S T  CO M � I STS Of COllrtEHLT SUBM E R G I . G  TU TUOE Ino BOI L I N G ,UER (':I7°e_10Do C )  
fO R .  P E R I O D  O f  1 ,  � ECOMO S, TilE. 1IIII£OIAHLT H U M G I I G  IITO COLa WATER ( 0:1:.3 C l .  T il E  AIIDun Of 
\UTH SHALL H AT L E A S ;  TIIO ( 2 )  L I TER� 'E� f l FTHM TUBES. TUBES fOR T H I 5  TEH SII_Ll HA�E nn 
E�HAUSlE� A IIHI�\lN Of "8 HOU�S P � I C R  TO P E R fDAIIAMCf OF TH I S HST. UJECT FOR E Y I D H C £  OF . I �  
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File Catal09: Electron Tube Products 
Section: Gas and Special Tubes 

6385 �l1c{Y Type TE-21 
(Generic Type 5670) 

RELIABLE MINIATURE DOUBLE TRIODE 

R ATINGS* 
Heater voltage-(AC or DC)" ______________ __ _ 

Heater current 

Plate voltage-(max.) __________________________ _ _ _ _ _  _ 

Max. peak plate current (per platel-__________ _ 

Max. plate dissipation (per platel- __ _ 

Max. peak grid voltage _____________________ _ 

Max. heater-cathode voltage ________ _ _ _  _ 

Max. grid resistance ____________________ _ _ _  _ 

Warm-up time _ _ _______________________________________ _ 

life expectancy'" _ _ _ ________________ _ _ ______________ _ 

6.3 volts 

0.50 amps 

300 volts 

25 mA 

1.5 watts 

\ +0 volts 
1 -100 volts 

300 volts 

1.0 megohm 

25 sec. 

10,000 hrs. 

(Plate and heater voltage may be applied simultaneously) 

• To obtain greatest life expectancy from tube, avoid designs where 

the tube is subject to all maximum ratings simultaneously . 

• * Voltage should not fluctuate more than ± 5%. 
* * * See application notes. 

PHYSICAL CHARACTERISTICS 
Base ___________________________________ _ __________ Miniature button 9-pin 

Bul b - - - __ __ __ _____ ____ _ ____ _ _____ __ ____ _ _ ___ __ ___ ____ __ __ _ _ _____ T -6% 

Max. overall length _____________________________________ _ 

Max. seated heighL ___________________________________ _ 

Max. diameter ___________________________________________ _ 

Mounting position _______________________________________ _ 

Max. bulb temp. _____ _________________________ ___________ _ 

Max. altitude" " __________________________ _ ___________ _ 

• • •  * See Altitude Rating Chart on page 3. 

23/16 in. 

115/16 in. 

% in. 

Any 

160°C 

80,000 ft. 

DESCRIPTION 
This miniature nine-pin double triode is  one of the 

Bendix Red Bank line of reliable vacuum tubes specifically 

designed for aircraft and industrial applications where 

freedom from early failure, long average service life, and 

uniform operating characteristics are extremely important. 

It is intended to replace the 2C51 or the 5670 in applica­

tions where reliability is the primary consideration. Each 

tube is given a 45-hour run-in under various overload, 

vibration, and shock conditions likely to be encountered 

in service. This run-in serves to reduce early failures by 

eliminating tubes with any minor defects that might lead 

to failure under actual operating conditions. 

The use of a coil type heater inside an extruded alu­

mina insulator gives a long life heater structure which 

stands up well under high heater to cathode voltage. The 

mount structure is so designed that the tube is capable of 

withstanding severe shock and vibration. 

The tube is intended for use as an amplifier-to in­

crease or control alternating voltages or power; as a 

mixer-to change electrical energy at one frequency to 

electrical energy at another frequency; or as an oscillator 

-to generate an alternating voltage. It can also be 

used in control equipment as part of a multivibrator or 

clamp circuit. When used as an oscillator, the upper 

limit of its frequency range is approximately 500 Mc. 

This tube has been designed to minimize noise and 
microphonic effects. 

AVERAGE 
ELECTRICAL CHARACTERISTICS 

Heater voltage, Er----------------------------------- 6.3 volts 

Heater current, Ir- _ _ _ _ _______________________ 0.50 amps. 

Plate voltage, Eb- ____________________________ 150 volts 

Grid voltage, E,, _ _ _ ______ _ _ _ _ ____________________________ -2.0 volts 

Plate current, Ib----- ---------------------------------- 8.0 mA 

Mutual conductance, glll-----------------------------­

Amplification factor, /L------------------- -----

Cut-off voltage _________ _______________ ________________ _ 

Direct interelectrode capacitances (no shield) 

Plate-grid (per section) ______ _ _ __ _ _____ _ 

Plate-cathode (per sectionl-_____ _ 

5000/Lmhos 

35 

-10 volts 

Grid-cathode (per sectionl-_______ _____________ _ 

1.7 /L/Lf 

1. 1 /L/Lf 

2.4 /L/Lf 

0.1 {L/Lf Plate-plate _________________________________________ _ 

TH�ncf�cORPORATlON 
�d7CJ'nH' DIVISION, EATONTOWN. NEW JERSEY 

Publication No. R 610-28 (Supersedes No. R 51-9) Printed in U.S.A. 



DOUBLE TRIODE 
6385 �J1cf'Y Type TE-21 

(Generic Type 5670) 

ELECTRICAL CHARACTERISTICS AND TEST DATA 

TEST CONDITIONS AND CHARACTERISTIC LIMITS 
All Tubes are Stabilized for 45 Hours Under Test Conditions and 

2 G. Vibration at 30 cps Prior to 100 % Testing 

CHARACTERISTIC 

PRODUCTION ON TESTS 
Heater Current 
Heater·Cathode Leakage 
Grid Current 
Plate Current 

SYMBOL 

If 

MIN 
DESIGN 
CENTE R MAX. UNITS 

460 500 540 mA f---- --f----Ihk ± 10 _ J1.Ad� __ 
Ic _ ___ ______ __ --=-�.! __ 

f
-J'Adc 

Ib 5.5 8.0 11.5 mAdc -- 1--- ---- 1---- - ----1-------- f-- ---
T ransconductance Srn 4000 50�1--��_ J1.111"-os 
Trans. El ==_ 5.7 v. _____ I- _� 1--_ _  15% 
Cut Off Plate Current (Eel = -: 10 v. D.L) Ib 45 uAdc 

DESIGN TESTS 
S�t--,,-"-�Conti�

_ 
Noise and Microphonics 

- 1----­
Ep 

Ehk = 0 Ebb = 250 
Eel = 0 Ecal = 200 mVac 
�= 10,000 V -- f-------

R. F. Noise 
Electrode Insulation 

Eg·all = - 100 V 
_ �:all === -: 300 V 
Vibration 30 cps 2.5 g. 

---- - ---
Eel = - 3 v. D.e. Rp = 2000 ohms 
Eb = 150 v. D.e. 

Ep 

-- -1- -
500 

Grid Emission Test El = 7.0 v. 
- ------ f---- --- -

Ic 

- --

Time = 5 minutes @ El = 7.5 V. Cgp 1.4 f--1.�--
Capacitance Cin 1.9 2.4 ----

Cout 0.8 1.1 

200 mVac 

100 mVac 

- f---
-0.5 J1.Adc 

�2,,,"0_--w-__ ,,J1.:<::J1.1� 
2.9 J1.J1.lds 

1.4 _---'l.i':� 1------
Cpp 0.15 J1.J1.lds 

ELECTRODE, 

TEST CONDITIONS, 

El 
6.3 

Volts 

25 25 

20 

15 

... z 
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SPECIAL TESTS 

In addition to the production and design tests shown 

in Chart 3 other tests are performed on a sampling 

basis to assure a high outgoing quality level. See 

below. 

TEST 

Heater Cyeling 
Life Tesl 

Lile Test 

lile "Expectancy" 
Tesl 

High Level 
Fatigue Tesl 

Shock 

Altitude Tesl 

Glass Strain T esl 

Mounl Inspeclion 

CONDITIONS DURATION 

On 2'/, Min. 3,000 On-Off Off 21/, Min. 
EI=7.S Ehk=2S0 Cyeles 

Under "Tesl 
1 ,000 Hours Conditions" 

Under "Tesl 10,000 Hours Conditions" 

SOG-Shock 
Excitation 100 Hours 

18/"c. rep. role 

SOO g. 20 ImpacIs 

60,000 Feet S Minules 

Boiling Waler 15 Seconds 
10 Ice Waler in Each 

100% Test-Microscopic Inspection 
01 30 Possible Trouble Points 

HEATER VOLTAGE (EFl =6.3 VOLTS 

/ 
I I I1 

:;; --MAX. PLATE 7 J DISSIPATION 

Hf�1 tl- I1 L // 
0 �- I-t V !2/ :' / 

; L �fb�/ / V 

o 
o 
./ V� V V V V V r--V 1--V 

v V V )/ / I/� 
vV vV Vt.-r V __ ]7 ./ 

O� -J.-.---: +-- f....---
50 100 150 200 250 300 

PLATE VOLTAGE 

PLATE CHARACTERISTICS 

350 400 -14 -12 -10 -8 -6 -4 -2 o 
CONTROL GRID VOLTAGE 

TRANSFER CHARACTERISTICS 



DOUBLE TRIODE 

"' (!) 
� -' o > "' o 

ALTITUDE RATINGS 

% DisSIP�TIDN 
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I X , 40 et :::E � 400 , 
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20 ... 0 
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200 x et 0 0 � 

:::E 0 10 20 30 40 50 60 70 80 

ALTITUDE-THOUSANDS OF FEET 

THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT 

OF DISSIPATION DERATING NECESSARY IN A SPECIFIC APPLI­

CATION TO AVOID EXCEEDING THE MAXIMUM BULB TEMPER­

ATURE. EACH APPLICATION SHOULD BE CH ECKED TO D E ­

TERMINE THAT THE MAXIMUM BULB TEMPERATURE I S  NO T 

EXCEEDED. EITHER DERATING OR COOLING OR 80TH M A Y  

B E  NECES SARY 

CRITERIA FOR DERATING FOLLOWS, 

I. VOLT AGE DERATING-TO KEEP BELOW B ASE PIN ARC 

OVER POINT. 

2. DISSIPATION DERATING - TO KEEP BULB TEMPER­

ATURE BELOW MAXIMUM RATING. 

EFFECT ON LIFE OF INCREASED RATINGS 

See also 
Application Notes OPERATING CONDITIONS 

RATING OR 
CHARACTERISTIC 

Heater Voltage 
Plate Voltage 
Peak Plate Voltage 
Plate Current (Av.) 
Cafhode Current (Peak) 
H-K Voltage 
Grid Resistance 
Bulb Temperature 
Altitude 
Vibration 
II  FE EXPECTANCY 

CONSERVATIVE TYPICAL MAXIMUM 

6.3 ± 2% 6.3 ± 5% 6.3 ± 10% 
130 Vdc 150 Vdc 180 Vdc 
200 V 250 V 300 V 
6 mA 7 mA 8 mA 
15 mA 20 mA 25 mA 
200 V 250 V 300 V 

250,000 ohms 750,000 ohms 1,000,000 ohms 
120°C 140°C 160°C 

0-20,000 It 60,000 It 80,000 It 
1 G 2'/' G 5 G 

MAXIMUM HIGH MEDIUM 

,�Ill 
� MIN. I, l _ J
2� MAX. 

MEASURED AT -
7 j 1 I :.002 is DIA. ON BULB 1--040 DIA. 

A 
36" 

-\ 
3S" 17 M

_

AX. ) 
36" ±.005 V 

df;P --

6385 �J7C(� Type TE-21 
(Generic Type 5670) 

APPLI CATION NOT E S  
Special attention should be given to the temperatures 

at which the tubes are to be operated. Reliability will be 
seriously impaired if maximum bulb temperature is ex­
ceeded. The life expectancy will be reduced if conditions 
other than those specified for life test are imposed on 
the tube and will be reduced appreciably if absolute maxi­
mum ratings are exceeded. Both reliability and per­
formance will be jeopardized if filament voltage ratings 
are exceeded. life and reliability of performance are 
directly related to the degree that regulation of the 
heater voltage is maintained at its center rated value. 

The altitude rating chart shows the correct voltage 
derating necessary for various altitudes. However, the 
dissipation derating is only approximate and must be 
measured for each application because of the additive 
effects mentioned above. 

The increased rating chart is presented to emphasize 
the dangers of operating simultaneously at or near all 
maxima. In general, the effect on the life of operation at 
increased ratings is additive and cumulative. Interpolation 
within this chart will give the designer a general idea of 
the life expectancy and reliability of his application. Each 
proposed application should be life tested under maxi­
mum environmental conditions in order to check that the 
design gives the desired reliability. When conservatively 
used this tube has a life expectancy of 10,000 hours. 

SHI ELD 

PLATE I PLATE 2 

GRID I G RID 2 

CATHODE I CATHODE 2 

HEATER HEATER 

BASE DIAGRAM 

(BOTTOM VIEW) 

NOTE: 

ALL DIMENSIONS ARE IN INCHES 

UNLESS OTHERWISE NOTED. 

OUTLINE DRAWING 



DOUBLE TRIODE 

MULTI-P OINT MICA SPA CERS 

FOR INCREASED VIBRATION 

RESISTA NCE 

EXTRA CATHODE TA B S  TO 

DAMPEN CATHODE VIBRATION 

GRID A NCHORS REDUCE 

MICROPHONISM 

SOLID EXTRUDED CERA M I C  

HEATER INSULATORS A N D  

COILED HEATERS PROVIDE 

REUA BLE LONG LIFE HEATER 

AND IMPROVED HEATER­

CATHODE INSULATION 

NICKEL SLEEVES ON TUNGSTEN 

HEATER LEGS PROVIDE 

STRONG SWAGED WELD 

6385 �l1cfY Type TE-21 
(Generic Type 5670) 

T HREE SIDE RODS F OR 

INCREA SED RIGIDITY OF 

MOUNT STUCTURE 

GETT ER SHIELD TO MINIMIZE 

INTERELECT RODE LEA KAGE 

EYELETS LOCK STRUCTURE 

TOGETHER 

LARGER CATHODE A REA A ND 

INCREA SED ELECTRODE 

SPACINGS 

BUTTON STEM - STRENGTH 

IN ALL PLANES 

STRUCTURAL FEATURES OF 6385 PROVIDE HIGH RELIABILITY AND LONG LIFE. 

TH�nd�CORPORATlON 
�d7.,nK' DIVISION, EATONTOWN, NEW JERSEY 

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif. 

Export Sales & Service: Bendix International Division, 
205 E. 42nd St., New York 17, N.Y. 

Canadian Distributor: Computing Devices of Canada, Ltd., p.a. Box 508, 
Ottawa 4, Ontario 



BELL SYSTEM PRACTICES 
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Electron Tube Data 

SECTION AB46 . 396A 
Issue 2 ,  November 1954 
A.T .&T. C�. standard 

ELECTRON TUBE DATA SHEET 

WESTER N ELECTRIC 396A* ELECTRON TUBE 

DESCRIPrION 

The 2C5l/396A* is a 9-pin miniature double triode baving separate indirectly heated 
cathode s .  It is designed for use in amplifier, mixer , oscillator, multivibrator and 
clamp circuits. The useful :frequency extends through the VHF range . 

CHARACTERISTICS 

Heater Voltage • • . • • . • • • 

Plate Current per Section } Transconductance per Section Eh 

File ; Miniature Section 
Issue 5 ,  11-54 

= 150 volts; Ec = -2.0 volts 

6 . 3  volts { 8 . 2  mi11iamperes 
5 500 micrombos 

396A* 



GENERAL CllARACTERISTICS 

ELECTRICAL DATA 

Heater Voltage • • • • . • • • • . 
Heater Current . .. . . . .. . . . .. 
Direct Interelectrode Gapacitances 

Grid to Plate per Section • • •  • • 
Input per Section: g to (h+k+i . S . )  • 
Output per Section :  p to (h+k+i . S . )  
Plate -to-Plate • • • • • 
Plate-ta-Plat e ,  Maximum .. . .. . .  .. 

�IECI!ANICAL DATA 

cathode 
Bulb • • • • • •  
Base • • • • • •  

Without 
external shield 

1.3 
2 .2  
1.0 
0 .04 
0.11 

6 . 3  volts 
300 mi11iamperes 
With 

external shield 

(RE'lm #315) 
*1.3 uu:f 
*2 . 3  uuf' 
*1.3 uu:f 

**0.03 uu:f 
**0 .1.0 uuf' 

Coated Uoipotential 
T6 1/2 
Small Button, 9-pin 

Mounting Position • • • • • • • • • • • • Any 
Dimensions and pin connections shown in outline draWing on Page 4 

MAXIMUM RATINGS, Des1gn-Genter Values (Each Section) 

Plate Voltage 
Plate Dissipation 
Plate CUrrent 
Grid Dissipation • 
Heater-Gathode Voltage 
Bulb Temperature • • • 
---------------------------

Maximum Grid Circuit Resi"stance for 
Fixed Bias • 
cathode Bias • • • • • • • • • • • 

300 volts 
1.5 watts 
18 mi11ismperes 

0.1 watt 
90 volts 

120 0 centigrade 

1 megobm 
2 megohms 

TYPICAL OPERATING CONDITIONS AND C1!ARACTERISTICS - CLASS Al AMPLlFIER 
(Each Section) 

Plate Voltage 
Grid Voltage 
Cathode Resistor 
Plate Current 
Transconductance 
Amplification Factor • • • 
Grid Voltage (apprOXimate) for 

Plate Current of 10 microamperes 

150 
-2.0 

8.2  
5500 

35 

-8 

150 volts 
--- volts 
240 ohms 
6.2 mi11ismperes 

5500 micramhos 
35 

--- volts 

* Pin 5 and external shield (RE'lMA #315 ) connected to cathode pin of section 
under test. Elements of' other sect ion grounded. 

** Pin 5 and external shield (RETMA #315) connected to ground With other 
element s .  
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TYPICAL OPERATING CONDITIONS - CLASS ABl PUSli-PULL AMPLIFIER 

Plate Voltage • • • • • • • • • • • • • • • • • • • 

Cathode Resistor (Cathodes Tied Together) • • • • •  

Peak A-F Grid-to-Grid Voltage • • • • • • • • • • •  

Zero Signal Plate Current per Section • • . • • • • 

Maximum Signal Plate Current per Section • • • • • • 

Load Impedance, Plate-to-Plate • • • • • • • . • • .  

Signal Power Output • • • • • • • • • . • • • • • • 

Total liarmonic Distortion Less Than • • • • • •  • • 

200 300 volts 
400 800 ohms 

9.0 20 vo�ts 
5 .0 4 . 7  mi�eres 
5 .6 6.0 milli.amperes 

30000 40000 ohms 

0.40 0 . 95 watt 
5 10 percent 

2 4  
(EACH SECTiON) 

2 0  
l- (/) 

W Z 0:: 1 6  w 
0:: w 
0:: Q. 

;:) :2!: 1 2  0 <I: 
w ...J 

� =' 
...J :2!: 8 
Q. Z 

- I  E C=O , 
I Ef= 6.3 VOLTS 

/ -2 
, -3 1 1 / / -4 

/ / / , , -5 
1 V , f 1 -6 

i -7 f if / / 1/ / J -8 
-9-I1 , / / if I V V V Ldlo 

j / V 1/ 1/ / / 1/ / ./ 

4 V / V / / " V / V / / V V / / / V ./ V V V V '/ V f' 
/' ./ V ./' ", V ..... f..-': V I' .....- I' I' ...... 

o 40 80 120 160 200 240 280 320 360 400 
PLATE VOLTAGE 

2 4  (EACH SECTION) 

2 0  
I- (/)  
Z w 

1 6  w O:: 
o:: w 
o:: Q. 

;:) :2!:  
0 <1:  1 2  
w ...J 
I- ...J 
<I - 8 ...J :2!: 
Q. Z 

1150 E f =6.3 VOLTS 
250 200 300 I I1 1 

I / 1 11 
E b= 350 rJ / 1 

/ V I Ilaq 
/ / V / 11 1 

/ V / V 1 11 
4 V / V J / 1 /' /' ./ V / / / 50, 
0 

I' -- -....... V V /' ....v - ..... ...... 
-18 - 16 -14 -12 -10 -8 -6 -4 -2 0 

CONTROL GRID VOLTAGE 
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w 0 z (f) j3 0  
o :r:  ::::> :2 0 0  Z tr  0 0 0 -(f) :2  
Z z  <{ -tr f-

w 0 
Z 
j:! (f) Cfl  
- :2  Cfl :r:  ll;! 0  
w �  
� 
..J Cl. 

10000 
(EACH SECTION) 

I l i 
8000 

I Ef� 6.3 VOLTS 
i , ! ! , 

6000 

4000 

i , i , , 
, ! i V : 

V Eb-35O r/: 
2000 l/ 7 rl 

, ./, V 1/ 
o I-�!--Vi __ V � 

I i 
1200 1 50 

250 , 
/ 

300 1 1 
1 11 1 / 

J I1 t 
I1 1 , I1 / , ;/1 / 
V Ii V / 

i 100 50 
-18 -16 -14 - 12 -10 -8 -6 -4 -2 0 

CONTROL GRID VOLTAGE 

100000 (EACH SECTION) 
I I I I I 

80000 
Eb� 350 300 2 50 200 150 100 

'I 

60000 
, : 

: , 

40000 \ 
, 50_ f-\ I I 

I\, 1\ ' '\ \, \ 1\ , 
20000 

E �6 3 VOLTS �� \.. . \ 1\ \ 
I � "1"-- 1'-..1 \, I'., \, I'\. 

I ! - l .... 
o 
-18 -16 -14 -12 -10 -8 -6 -4 -2 0 

CONTROL GRID VOLTAGE 

MEASURED AT�' 
DIA. ON BULB I 

PLATE 
(SECTION 2) 

CATHODE 
(SECTION 2) 

E9-1 SMALL BUTTON 
9-PIN BASE 

SHIELD 

PLATE 
6 (SECTION Il 

7 

HEATER 

CATHODE 
(SECTION I) 

A development of Bell Telephone Laboratories, the research laboratories of the 
American Telephone and Telegraph Company and the Western Electric Company 

2K-54-4 PRINTED IN U ,  S .  A. 



,lhoHHOH TPHOA 
Double triode 

D.SO(IHO(I TpHOll 6H3D upe.ll,Ha:'ma'leH !lJUI YCH­
JleHHJI lIanpJl)f(ellHJI H reHepHpooaHHR KOJIe6aHHH 
HH3KO" '1aCTOTbI. 

HH3KO'laCTOTHhle ARO{UII>le TPHOllbl 6H3n BbI· 
nYCKalOTCH R MHHllaTlOpHOM o$opMJleHHH, B CTe­
k,1RIIHOM 6aJlJlOHe C llesRTilwTblpbkOBO{1 �O}kKO(I, 
c OKCHllllblM KaTO)].OM Kocselllloro HaKaJla. 

LI.BoHHble TPIlO,Q.bI 6H3n YCTOlhllBbI K B03)].eil­
crBI!IO oKpYiKalOLUeH TeMuepaTypbI OT -60 )].0 
+ 700 C H OTHOCHTeJlbHofl BJla)f(HOCTH 95-98% Upll 
TCMnepaType +400C, 3 TaK)f(e K B0311e(lcTBIUO Me· 
XaHlI'leCKHX Harpy30K: JlltHe{lHblX llO 100 g. BH6pa· 
UltOl!ltblX 11.0 2,5 g, YJlapHblx MHorOKpaTH!;lX .!lO 
35 g. 

Hall60JlbUllt ft aec IS  2. 
fapallTHposaHllaR 1l0Jlroae.tHOCTb 1500 '1aCOB. 

6H3n 
The 6H3n double triode is designed for vol­

tage amplification and generation of low· frequency 
oscillations. 

The 6H3n low.frequency double triodes are 
miniature devices enclosed in glass bulb and pro· 
vided with a nine· pin base and an indirectly heat· 
ed oxide·coated cathode. 

The 6H3n double triodes are resistant to am· 
bient temperature from -60 to + 700 C and rela· 
tive humidity of 95 to 98% at +400 C, as well as 
to mechanical loads: linear loads up to 100 g, vi' 
bration loads up to 2.5 g and multiple impact 
loads up 10 35 g. 

Maximum weight: 15  gr. 
Service life guarantee: 1500 hr. 

3J1EKTPH'IECJ(HE .ll.A H H bfE 

,. 

ELECTRICAL CHARACTERISTICS 

U, M V  I. 2) 8,75:t:2,75 mA 
I, 350±35 mA I .. ') <4D �A 
U. ISO V S ') 6_1.2 mA 
U, -, V . ') 36%, 
Rk I )  '40 Q RJI"lk .) 1<1 kD 
I) ,Unl! aSTOr.laTH<reCKoro CNCUtCHltll. 

For self·bias. 
') }(aJKAOrO TpHoAa. 

For each triode. 
I) UgT - -10 V. 

UrT - - 1 0  V . 
• ) nplI f - 60 MHz. 

At f - 60 MHz. 

ME)f(lJ,)'3J1EKTPOJJ,HblE EMKOCTH 
INTERELECTRODE CAPACITANCES 

Cg1k 2,8 pF 

C.k 1,4 pF 

C"I. < 1,6 pF 

C.1d <0,15 pF 

nPE.llEJlbHO .ll.On)'CTI{MblE 3J(cnn)'i\TAUHOHHbfE .ll.A H H bfE 
MAXIMUM AND MINIMUM PERMISSIBLE RATINGS 

Mu MI, 
U. 7 V  5,7 V 
U. 300 V 
p. 1,5 W 
I, 18 mA 
U" 100 V 
R" I MO 
T6 • .uou I 2O" C  

buLb 
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6H3n 
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(K8lKAoro TpnOJl;a) 
(for each triode) 
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JlBO�HOA TPHO.ll 
Double triode 

J ,171.4 
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v 
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, 
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I. - f (UIlT1 
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,llSOHHOH TPHOJl 
Double triode 6H3n 
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