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5670

7 TWIN TRIODE
ST

FOR GENERAL-PURPOSE APPLICATIONS

SHOCK, VIBRATION RATINGS
HEATER-CYCLING RATING

MEDIUM MU
9-PIN MINIATURE
HIGH TRANSCONDUCTANCE

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 drcuits as well as numerous multi-
vibrator and osdillator 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 industrial
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, ACor DC.....ovviinierernnnnnnnnns 6.3=10% Volts
Heater Current. . .. ...icivenrernnncennnnonaanannns 0.35 Amperes
Direct Interelectrode Capacitances®
Grid to Plate, Each Section. . . .. ..covvvvevecnnnannnn. 1.1 ppf
Input, Eoch Section. . . . .vviiiieiiiineeennnennannas 22 upf
Output, Each Section. . . . ... cciiirreneencenncenanns 1.0 ppf
Grid 16" Grid ;& srmtass « JRies ST 5 skkelele s s BAs A ST ST 0.0017 puf
Plate 16 Plate s frr 5 S6rre « tert 2 B | e RS 1 sBi Srh s 0.05 ppf
* Without external shield.
MECHANICAL

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

GENERAL @D ELECTRIC

Supersedes ET-TI023 doted 3-54

567(¢
ET-T1083:
Pag:’

DESCRIPTION AND RATING

BASING DIAGRAM

TERMINAL CONNECTIONS

Pin 1—Heater

Pin 2—Cathode (Section 2)

Pin 3—Grid (Section 2)

Pin 4—Plate (Section 2)

Pin 5—intemnal Shieldt

Pin 6—Plate (Section 1)

Pin 7—Grid (Section 1)

Pin 8—Cathode (Section 1)

Pin 9—Heater

t It is recommended that Pi
5 be grounded.

PHYSICAL DIMENSIONS

...E MAX,

= %—[ ”

-
£




5670
ET-T1083A

Page 2
8-56

MAXIMUM RATINGS
ABSOLUTE MAXIMUM VALUES, EACH SECTION

PlateTVoltager. g-s. « i A BV = Syl 0o RN Sp s musveys 8 ey, M ooy P o 8 St & RS Ry e e 330 Volts
Positive DC Grid Voltage. . . . . ... .. . 0 Volts
Negative DC Grid Voltage . . . ... . .. . ... e —55 Volts
Plate Dissipation. . . ... .. .. e et 1.35 Waits
DCOrid Curfent. . o . v . . . cmre [ owme s dbore s 5 5o s are s g Sl s o d08m o s ofame satome o o s 65 e o memm odle 3.0 Milliamperes
DC Cathode Current . . . .. . ... i e e e e e e e et e e e e e 18 Milliamperes
Heater-Cathode Voltage
Heater Positive with Respect to Cathode. .. .. ... ... ... .. ... . ..t 100 Volts
Heater Negative with Respectto Cathode . . ... ... ... ... ... it ... 100 Vdits
Grid Circuit Resistance. .. . ... 0.5 Megohms
Bulb Temperature at Hottest Point . . . . . . . .. ... ... . ittt 165 C

CHARACTERISTICS AND TYPICAL OPERATION
CLASS A; AMPLIFIER, EACH SECTION

Rlote Voltage . s erorest. Sabere Clrations STobEa B Aot - 3 ks Mekeat io owel s o715 loke Tolohe « [S¥CETS sioieRole 150 Volts
Cathode-Bias Resistor. . . . . .. ... . ... . it ittt c e et e et e e 240 Ohms
Amplification Faclor. ... ... .. e e e et e 35
Plate Resistance, Qpproximate . . . . . . . .. ... ... aaeaa 6400 Ohms
TransCONdUCANCE . . . .ttt e e e e e ee et 5500 Micromhos
PIatE (CUMENt s oo oo ip oo wlem 1 ol B iy IR T DB e Eae) S S T (DR (¢ SR [ TV s 2 W) e 8.2 Milliamperes
Grid Voltage, approximate

Ib=T0 MiCrOamMPeres. . . ... .ttt ittt tteeeeeee ettt tenaaneaanaianennns —8 Volts
PUSH-PULL CLASS AB;,; AMPLIFIER
Plate ' Violtag@ion o oo oneroroame & ore 0% 2 PR Breladids (72 RIEIE & o SHOG S Yo Sl Ts [+ B b siets & AIRYOeS ARIEYS 5 G o1 300 Valts
CathodeBias Resistor. . . . . . . ... . ... it iite et et i e 800 Ohms
AF Grid-to-Grid Voltage, RMS. . ... .. .. . . it e e e e e 14 Volts
Zero-Signal Plate Current, Each Section. . . . ... .. .. ... .. i ittt et eaieaens 4.9 Milliamperes
Maximum-Signal Plate Current, Each Section . . . . ... ... ... . ... .. i i i i 6.3 Milliomperes
Effective Load Impedance, Plate-to-Plate . .. ... ... ... ... it i e 27,000 Ohms
Total Harmonic Distortion, approximate . . . . ... ... . . ... .. ittt 10 Percent
Maximum-Signal Power Output. . ... ... . .. .. e 1.0 Wafts

CLASS A RESISTANCE-COUPLED AMPLIFIER
EACH SECTION
LOW IMPEDANCE OR!VE (APPROXIMATELY 200 OHMS) Hotes:
b is maximum S voltage output for approxi-
RL [Rgt fbb = 90 Volts Ebb = 180 Volt§ Ebb = 300 V°“5, sgtely five paz‘mt totugl hamponlc dlstzprtlon.
Ry Eo |Gain Ry Eo |Gain Ry Ey |Gain
0.1010.10] 2000 1 5.71 20 1200 15 | 24 900 5 | 26 2. Es:ltisl;“;easured for an output voltage of two

0.100.24| 2400 | 8.2} 21 1300 21 | 25 1300 37| 27

0.24]0.24| 4900 j 7.4 ] 21 3400 B2 3000 331 25
410.51| 5700 | 9.7| 21 4300 231 24 4200 41| 25

3. R is in ohms; R and Rgf are In magohms,

4. Couplling capaclitors (C) should be seleécted to
give deslred frequency response. R, should be

.51]0.51] 11000 | 8.5] 20 7800 21 22 7600 36 | 24 adequately by-passed.
0.51{1.0 | 13000 | 10 |21 | 9600 | 26 | 23 | 9200 | 46 | 24
HIGH IMPEDANCE DRIVE [APPROXIMATELY 00K OHMS) O K Py S | —_0
R | Rge| EDb =90 Volts | bb = 180 Volts | Ebb = 300 Volts % e
: Ry Eo | Gain| Ry E, |Gain Ry E, |Gain
0.100.10] 2600 | 9.2[20 | 1500 | 21| 23 | 1100 | B | 26 R A
E 100K L

0.100.24 3200 | 12 |20 | 2000 | 29 | 24 | 1500 | 51 | 26 s1o o
0.240.24 6200 | 11 |20 | 4100 | 25| 23 | 3200 | 45 | 24 Ry Cu
fc.2410.51| 7500 | 14 |21 | s000 | 32| 23 | 4300 | 55| 25

0.51(0.51| 13000 | 12 |20 [ 8300 | 28 | 22 | 7100 | 43 | 24 0—5__ *
fo.51f1.0 | 15000 { 15 ] 20 |11000 | 34 | 22 | 9700 | 50 | 24 = ¥ < Ebb £ =

JANUARY 4, 1954



CHARACTERISTICS LIMITS

Minimum Maximum

Heater Current
Ef=0.3 volts. .. ..... .o e e e Initial
500 Hr
1000 Hr
Plate Current, Each Section
Ef =6.3 volts, Eb =150 volts, Rk =240 ohms, (bypassed). . ........... Initial

Plate Current Difference between Sections
Difference between plate currents for each section at Ef = 6.3 volts,
Eb =150 volts, Rk =240 ohms, (bypassed) . . .. ... ............. .... Initial

Transconductance (1), Each Section
Ef=6.3 volts, Eb =150 volts, Rk =240 ohms, (bypassed) . ....... ..... Initial

Transconductance Change with Heater Voltage, Each Section
Difference between Transconductance (1), and Transconductance at
Ef =57 volts (other conditions the same) expressed as a percentage of
Transconductance (1) . .. ... .. i e Initial
500 Hr
Transconductance Change with Operation, Each Section
Difference between Transconductance (1) initially and after operation
expressed as a percentage of initial value.. . . . .. L LT - T 500 Hr
1000 Hr
Average Transconductance Change with Operation, Each Section

Average of values for “Transconductance Change with Operation”. . . . 500 Hr
Amplification Factor, Each Section

Ef =6.3 volts, Eb =150 volts, Rk =240 ohms, (bypassed). ............ Initial
Plate Current Cutoff (1), Each Section

Ef=6.3 volts, Ebb =150 volts, Ec= — 10 volts, R,=0.25 meg . . . . . . .. .Initiol
Plate Current Cutoff (2), Each Section

Ef =6.3 volts, Eb =150 volts, Ec=40 volts. . ...... ............... .Initial
Interelectrode Capacitances

Grid to Plate (g to p), Each Section. . . . .......... .............. Initial

Input (g to k+h), Eoch Section. ... ...... .. ..... ... .. ........ Initial

Output (p to k=+h), Eoch Section ... ............................. Initial

PlatetoPlate (Ptop). ... e i Initial

Measured without external shield.

Negative Grid Current, Each Section
Ef =463 volts, Eb =150 volts, Rk =240 ohms, (bypassed) Rg =0.5 meg.. . Initial

500 Hr
1000 Hr
Heater-Cathode Leakage Current, Each Section
Ef =6.3 volts, Ehk = 100 volts

Heater Positive with Respectto Cathode . ... ................... Initial
500 Hr
1000 Hr

Heater Negative with Respect to Cathode . ... ......... ........ Initiol
500 Hr
1000 Hr

Interelectrode Leakage Resistance
Ef =6.3 volts. Polarity of applied d-c interelectrode voltage is such that
no cathode emission results.

Grid (Each Section) to All at 100 Volts DC. . ................... Initial
500 Hr

Plate (Each Section) to All at 300 Volts DC. . . ... ....c.vvennnnn. Initial
500 Hr

CHARACTERISTICS LIMITS CONTINUED ON PAGE 4

330
330
330

5.9

4500

26

(e XeoNe]

100
50
100
50

370
370
370

10.5

1.8

6500

15

15

20

25
15

45
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0.3
0.3

7.0
70
7.0
7.0
7.0
70
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Milliamperes
Milliomperes
Milliomperes

Milliomperes

Milliomperes

Micromhos

Percent
Percent

Percent
Percent

Percent

Microamperes
Microamperes

ppf
ppf
uuf
ppf

Microamperes
Microamperes
Microamperes

Microamperes
Microamperes
Microamperes
Microamperes
Microamperes
Microamperes

Megohms
Megohms
Megohms
Megohms
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CHARACTERISTICS LIMITS (Cont'd)
Vibrational Noise Output Voltage, RMS Minimum Maximum
Ef =6.3 volts, Ebb =150 volts, Ec = —3.0 volts, R, =2000 ohms, vibrational
acceleration=2.5 G at 25 cps. Sections]in parallel . ... .. ........... Initial S 100 Millivolts

Grid Emission Current, Each Section
Ef =7.5 volts, Eb =150 volts, Ecc= —10 volts, Rg=0.5meg.......... Initial 0 0.5 Microamperes

The indicated 500-hour and 1000-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 =165 C minimum.

SPECIAL TESTS AND RATINGS

Stability 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-
tives.

Heater-Cycling Life Test
Statistical sample operated for 2000 cycles to evalvate and control heater-cathode defects. Conditions of test include

Ef=7.5 volts cycled for one minute on and one minute off, Eb=Ec=0 volts, and Ehk =135 volts with heater positive
with respect to cathode.

Shock Rating—600 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—%0,000 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 svitable circuit operating condi-

tions.
In the design of military equipment employing this tube, reference should be made to the appropriate MIL-E-1C

specification.
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DESCRIPTION
AND RATING
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TWIN TRIODE
DESCRIPTION

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

GENERAL

Electricol Dota
Cathode—Coated Unipotential

Heater Voltage, 8- 0rd-C......iiiiiiiiiiniii i crininnnnenaras 6.3 Volts
Heater Current . ... ... .. ... . . ... . ... e 0.350 Ampere
Mechanical Data

Envelope. . . . e T-614 Glass
Base. .. .. ... .. . e E T e E9-1 Glass Button 9-pin
Maximum Diameter. .. ... vt % Inch
Maximum Seated Height . . .cvwcimmie s s as s s st ating 14 Inches
Maximum Over-allLength, .. ... ... ... ... ... . .. ... ......... 134 Inches

Mounting Position—Any
Direct Interelectrode Capacitances
Without Exgternal Shield

Plate to Grid, Each Section® . ... ... ... ... .............. 1.3 uuf
Plate to Cathede, Each Section®. ... ... ... ............... 1.0 uuf
Grid to Cathode, Each Section® . .. ...................... 2.2 uuf
Plate to Plate, Nominal . . . ...... . ... ... .............. 0.05 uuf 7
Plate to Plate, Maximurm. . . .S aines oos saieassie e 0.10 uuf
* Internal shield and heater connected to cathode. TUBE

GENERAL @D ELECTRIC

Supersedes ETX-233 doled 9-49
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6-52 TECHNICAL INFORMATION (CONT'D)

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

Moximum Ratings, Design Center
Each Triode Section

PLate WOLAZC!. /e mn 1o maiisio s oo o) i i e T VAR B8 A o T it ceew 2......300 Volts
PlatE IS SIDATIONN 5 . 1 -r e & S e iy e et 458 o RS A 0 SR o 6 S 8 3 554 1.5 Watts
D2 -1 ¢ 3 1V o 5 o | TR e SRy AT S S s e SR Al il e ol e e Mg o e 18 Milliamperes
Heater-Catltode VOMARE - ciiiiniis o i a 5 b s st e sow v s S 5 AP ar bbb asiato e ST e 90 Voits
Typical Operation
Class A, Operation
L O 01 O e oy oo 0 S e T e 9 e e 3 150 Volts
Cathode Resistor, Per SECtion. . .. ... ...t e e 240 Ohms
Rlate (CUrren P er ISeCbOIT: o o bt Stk b bt e e, b s e e e oA s O e e s .. .8.2 Milliamperes
‘TransconductanGe, Pen'SeCEiON . u . s i@ sisislaias ilsi Fora s o s Ty bl ot ol s 5500 Micromhos
A D RN A CtOL e v o penii 6 s e e B T e S T sy S S R e B man 8 T
Cut-off Grid Voltage, Ib = BURARDEOK. wivisim simaiaimisisiliis somind i 5 i smssass Shemtem e & s a5t v - —10 Volts
Class AB, Operation
Plate Voltage el seivum soeMn 520 S0 MR R BN 40 b n it s Db A b s e R o 5 300 Volts
CathodelResiStOry s o el o e b Te el i oo e ol s e 1L o s vk st 800 Ohms
A F Grid-to:Grid ' Voltags, RIS . a i s i sl i s s s s i s S o ¢ o 14 Volts
Zero-Signal Plate Current; Per SeGtion . ii:q s wuuisd e sus i aliinaainbbiag s o ia il rmsieam. .o 4.9 Milliamperes
Maximum-Signal Plite Custenty PeriSentio . . . ..o c o aiisin: o ars oo s el de s e o 5o cle stolo oo i oo s 6.3 Milliamperes
Load Impedances Plate-toIPlateq, « jnunsiis byt m e sy et sy o S S T e o St 27000 Ohms
TotalgHarmomiclBhStortion sm s . v nbvnn ae sl pvteabZmes s ks cobbsabaslal gin ) chiime, oo iie rgin 10 Per Cent
Maximum-Sighal 'Power Output. s i i sais e e e il doiis ieaiia e i & el be w . 1.0 Watt
GL-5670
AVERAGE PLATE CHARACTERISTICS
E,—6.3 VOLTS A-C
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651 (25M)

GL-5670 OUTLINE

— Fmax. [~

P

. |? MAX.
Y
MAX. 3"

SMALL-BUTTON
9-PIN
BASE NO. ES-I

* MEASURED FROM BASE SEAT TO BULB T.OP LINE
AS OETERMINED BY RING GAGE OF 7/16" |.D.

BASING DIAGRAM

eCJ

TERMINAL CONNECTIONS

Pin 1—Heater Pin 6—Plate (Section 1)

Pin 2~—Caotliode (Section 2)
Pin 3—Grid (Section 2)
Pin 4—Plaote {Section 2)
Pin 5—Internal Shield

N-15122A2

Pin 7—Grid (Section 1)
Pin 8—Catlhiode [(Section 1)
Pin 9—Heoter

$.18.43

Tube Department

GENERAL @3 ELECTRIC

Schenectady, N. Y.



RELIABLE
DOUBLE TRIODE

TYPE

C i iplliarie 1')1_ F’/p?'fw;'fﬁ

CK5670WA

The CK5670WA is a heater - cathode type, double triode of minioture construction, suitoble for high

frequency and general purpose amplifier service. it is designed for dependable operation under con -
ditions of shock ond vibrotion usuolly found in mobile ond oircroft applications.

MECHANICAL DATA

ENVELOPE: T-61/2 Gloss
BASE : Miniature Button 9- Pin
TERMINAL CONNECTIONS :

4

x®

:

S
Pin 1 Heater Pin 6 Plote, Unit #1 i
Pin 2 Cathode, Unit #2 Pin 7 Grid, Unit #1 " I Il
Pin 3 Grid, Unit #2 Pin 8 Cathode, Unit #1
Pin 4 Plote, Unit #2 Pin 9 Heoter
Pin 5 Internal Shield

MECHANICAL RATINGS :

1 374" max. —e=

Moximum Impoct Acceleration (Shock-Test-Note 3) 630G
Maximum Vibrationol Acceleration (100 hour Fatigue Test-Note 4) 2.5%
Maximum Bulb Temperature 165°C

MOUNTING POSITION: Any
ELECTRICAL DATA

Caution---- To Electron Equipment Design Engineers. Special ottention should be given to the

temperature ot which the tubes ore to be operated. Reliability wili be seriously impaired if tax -
imum. bulb temperature is exceeded. The life expectoncy may be reduced if conditions other thon
those specified for life test ore imposed on the tube and will be reduced appreciably if absolute
maximun ratings ore exceeded. Both reliability and performance will be jeapardized if filament
voltage ratings ore exceeded. L.ife and reliability of performence ore directly related to the degree

that regulotion of the heater voltage is maintained at its center rated valuve.

Normal
Ratlngs and MIL -E-18 Absolute Test Normal Absgolute MII-E-1B
Normal Qperation: Symbol Minimum Condtttons Operattan Moximum Units

(Note 6) (Nate S)

Heater Voltage {Note 7) Ef: 54, 6.3 63 6.3 6.9 v
Plate Voltage Eb: 150 150 300 330 Vdc
Grid Voltage Ect? 0 0 0 Vdc
Plate Dissipation { per plate) Pp/p: 123 14 1.65 w
Heoter - Cothode Voltage Ehk : -100 + 100 Vdc
Plate Current {Note 9) per Plote Ib/p: 8.2 4.9 18.0 mAdc
Caothode Resistonce {per Cathode) Rk /k: 240 240 800 ohms

CHARACTERISTICS AND QUALITY CONTROL TESTS {Note 1)

In the following tests each unit is tested separotely.

Test Condltlons AQL. MIL-E-1B Min. LAL Bogie UAL Mox. ALD MIL-E-1B
% Symbol Units

Acceptonce Tests.-Group C

Continuity and Short : 0.4

Acceptonce Tests -Group D Combined AQL. = 1.0%

Heater Ciwrent : 0.65 Ifs 330 350 370 mA

Tentative Dato
Printed in

v RAYTHEON MANUFACTURING COMPANY

w
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TYPE CKS5670WA

LA

CHARACTERISTICS AND QUALITY CONTROL TESTS ( Note 1) {cont’'d)
In the following teats each unit is tested separotely

Test Conditions AQL MIL-E-1B Min. LAL Bogie UAL Max. ALD MIL-E-1B
% Symboel Units
Heater - Cathode Ehk=100 Vdc Heacter thk : 10 pAde
Leakage : Positive 0.65
Ehk=-100 Vdc Heater ihk: 10 pAdc
Negative
Units Connected in
parallel
Grid Current { 1): Rp= 0.5 Meg. 0.65 lc { 1): .03 pAde
Plote Current (1): 0.65 ib(1): 5.9 7.3 8.2 .1 10,5 2.0 mAdc
Plote Cuteent (2): Ec= -10Vde; Rp= 0.65 ib(2): 45 pAdc
0.25 Meg: Rk=0
Tronsconductance (1): 0.65 Sm(1): 4500 5125 5500 5875 6500 850 jtmhos
Accoptunce Teste-Grovp E
Insulation of Electrodes : Ef= 6.3V
Eg -all= - 100 Vde } 25 Rg-oll: 100 Meg.
Ep.all= 300 Vdc Rp-all: 100 Meg.
Plote Current (1): 2.5 alb (1) 2.0 mAde
difference between Sections :
Tronsconductance (2): Ef=5.7V (Note 8) 25 25m(2): 15 %
Rf Noise: Eb=250Vdc; Ecol=1.1 2.5 3.0 mW
mVoc; Ck=0.2 uf, Units
Connected in porollel;
Rk=240 ohms:
Noise ond Microphonics : Ef= 6.3 Voc; Eb=250
Vdc ; Rp= 10,000 ohms, 25 Ep: 200 mVoc
Units connected in par-
ollel ; Rk=240 ohms.
Grid Current (2): After 5 minutes ot Ef= 2.5 le(2): -0.5 pAdc
7.0V ; meosure grid current
at Ef=7.0V; 3 min, test not
permitted.
Acceptonce Teats-Group F
Vibration (2): F=25 cps; G=2.5; 6.5 Ep: 100 mVac
Ec=-3Vdc; Rk=0;
Rp=2000 ohms ;
Units cannected in por-
ollel
Amplification Factor: 6.5 Mu ¢ 26 30 35 40 44 1.0
Capocitance : Cgp: 0.8 1.4 140
Capacitance : Note 2 6.5 Cin: 1.7 2.7 puk
Copacitance: Cout : 0.7 1.3 pk
Capocitonce : Cp-p: 0.10 f
Low Pressure Voltage Break - 6.5 500 %c
down;
Acceptance Tests.Group A
Shock : Hammer Angle=42°;
Note 3
Fatigue : 96 Hours; Note 4 6.5
Post Shock ond Fatigue
Test End Points:
Vibration (2): F=25cps; G=2.5; Ep: 300 mVac
Rp=2000 ohms units
connected in porallel.
Heoter- Cathode Leakoge: Ehk=+ 100 Vdc Ihk : 30 pAdc
Ehk=« 100 Vdc lhk = 30 pAdc
Units connected in pare
ollel.
Tronsconductance (1): Sm(1): 3850 prohos
Grid Current (1): ic{1): -0.6 pAdc

RAYTHEON MANUFACTURING

COMPANY

NEWTON SB, MASS.

Jonuory 3, 1955 Page 2 of 5



AT TYPE CKs670wA

N’

RELIABLE DOUBLE TRIODE

Himaua

CHARACTERISTICS AND QUALITY CONTROL TESTS { Note 1) (cont'd)

in the followling tests eoch unit is tested seporotely,

Test Conditions AQL MIL-E.IB Min. Max. MIL-E-1B
% Symbol Urits
Acceptance Tests - Group B
Glass Strain: (thermol shock) 25
Acceptance Life Tests
Heater Cycling s Ef=7.5V: Ehk=135Voc; Eb= 2000 cycles

Ec=0Vdc; ! min, on, 1 min. off
Heater Cycling Life Test

End Point :
Heoter -Cathode Leakoge : Heater Positive lhk: 20 pAde
Heoter Negotive bk : 20 pAde
1 Hour Stability Life Test: TA=Room; Ehk=+135Vdc;

Rg1=0.5 meg.
t Hour Stobility Life Test End Points :
Tronsconductonce ( 1) Chonge
of Individuol Tubes from initiol: (Typicol somple size=50 tubes) 1.0 25m(1): t0 %
100 Hour Survivol Rote Life Test: TA=Room; Ehk=+135Vdc;
Rg1=0.5 Meg.
100 Hour Survivol Rote Life
Test end points :
Inoperative : (Typical Sample Size= 200 tubes ) 0.65
500 and 1000 Hour
Intermittent High

Temperoture Life Test: T Bulb=165°C; Ehk=+135Vdc;
Rg1=0.5 Meg.
Test Condltions AQL MIL-E-1B Min, Mox. MIL-E-18 Mox. defects
% Symbol Units per Choracteristic
1st Combined
Somple Somple
500 Hour Intermittent High ( Typicol somple sizes=20
Temperature Life Test End tubes 1st sampie, 40 tubes
Points: 2nd sample )
(Totol ollowoble combined
defects=4 tubes 1 st sample;
8 tubes 1st ond 2nd somples)
inoperatives : 1 3
Heoter Current : If : 330 370 mA 1 3
Heoter -Cathode Leakage: lhk ¢ 10 pAdc 1 3
Grid Current (1): le(l): - 0.3 pAdc 1 3
Tronsconductonce {1): Sm(1): 3850 6500 ftmhas 1 3
Tronscenductonce { 1) Avg. ASm(1): 15 %
Average chonge (Note 10):
Electrode Insulation :
(g-oll) Rg-oll: 50 Meg 2 5
(p-all) Rp-all: 50 Meg.
Teansconductonce (2) (Note 8): ASm(2) 15 %
1000 Hour Intermittent High (Typical Sample Size=
Temperature Life Test End Points: 20 tubes 1st somple
40 tubes 2nd somple }
Inoperotives 2 5
Heoter Current It 330 370 mA 2 5
Heater- Cotliode {eakage Ihk : 10 pAdc 2 5
Grid Cursent (1) le (1): - 0.3 uAdc 2 5
Tronsconductonce (1) Sm(1): 3550 6500 ftmhos 2 )
NOTES
Note 1:  Characteristics, Quality Contro} Test Procedures, ond Inspection Levels ore mode occording to the appropricte paragraphs of MIL - £« 1B

** Inspection instructions for Electron Tubes'’, ond MIL.-STD-105A.

RAYTHEON MANUFACTURING COMPANY
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TYPE CK5670WA

RELIABLE DOUBLE TRIOOE

CHARACTERISTICS AND QUAL ITY CONTROL TESTS (MNote 1) (cont*d)

In the following tests each unit Is tested seporately.

NOTES (cont'd)

Note 2:
Note 3¢
Note 4 :
Note 5:
Note 6:
Note 7:

Note 8:
Nofe ¢
Note 10:

Without Shield

Test conditions and occeptance criteria per Shock Test procedures of MIL-E- IB basic specificotions.

Test Conditions and occeptance criteria per Faotigue Test procedures of MIL - E - 1B basic specificotions.

These normal values represent conditions ot which control of relicbility moy be expected.

These normal test conditions ore used for all chorncteristics unless otherwise stated under the individual test item,

For most applicotions the performance will not be adversely olfected by + 10% heater valtoge variation, bot when the application
can provide a closer control of heater voltage, an improvement in reliability will be realized,

Change ol transconductance for individual tubes from that value measured at Ef= 6.3 V to that vatue measured at Ef= 5.7V,
Difficulty may be encountered if this tube is operated for long perbds of time with very smail values of cathode current.

The average percentage change shall be ascertained from the determination ol the individual changes for each tube
{inoperatives excluded ) from the zero hour value lor the relerenced characteristics

AYERAGE PLATE CHARACTERISTICS
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@ TYPE CK5670WA
. 4

REL!ABLE DOUBLE TR!ODE

B B s L SRS T e S e L e R e
AVERAGE CHARACTERISTICS
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FRIBII®IRY 6. 4.

5670wA
PREMIUM TUBE

TUNS-S6L S\
TWIN TRIODE
MINIATURE TYPE
»
"’B *| COATED UNIPOTENTIAL CATHOBE
MAX
HEATER
6.3 VOLTS  0.35 AMP.
AC OR DC
ANY MOUNTING POSITION
GLASS BULB
BOTTOM VIEW
MINIATURE BUTTON
9 PIN BASE
gcy
THE H@70WA IS A RUGGEDI| ZED, MEDIUM MU, TWIN TRIODE OF THE NINE-PIN
M{NIATURE CONSTRUCTION. THE TWO TRIODE SECTIONS ARE ELECTRICALLY INDE-
PENDENT WiITH A SHIELD BETWEEN SECTIONS BROUGHT OUT TO A SEPERATE BASE
PIN. THE H670WA MAY BE USED IN SUCH GENERAL PURPOSE APPLICATIONS AS AM-
PLIFIER, MIXER, OSCILLATOR AND MULTIVIBRATOR CIRCUITS OVER A FREQUENCY
RANGE OF AF.THROUGH VHF. IT MAY ALSO BF OPFRATED AS AN OSCILLATOR AT
FREQUENCIES AS HIGH.AS 800 MC IN AN OPEN-CIRCUI TED RESONANT LINE OSCIL-
LATOR WHEN THE TWO TRI®DE SECTIONS ARE CONNECTES® IN PARALLEL. CONTROLS
ON THE PROSUCT AVERAGE FOR SUCH CHARACTERISTICS AS PLATE CURRENT, TRANS-
CONDUCTANCE AND AMPLIFICATION FACTOR ASSURE THAT THESE CRITICAL CHARAC-
TERISTICS WILL REMAIN WELL 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 AIRSBORNE EQUIPMENT
WHiICH MAY 8t SUBJECTED TO SEVERE SHOCK. AND VISRATION.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT
SHIELD
PLATE T® GRID (EACH SECTION)A(gATED) 1.1 e f
MAX | MUM 1.4 e f
M1 N IMUM 0.8 e f
OQUTPUT (RATEWD) 1.0 tage {
MAX | MUM 1.; wit f
MINIMUM 0. i f
INPUT (RATED) 2.2 pee f
MAX I MUM 2.7 e £
MIN I MUM 1.7 g f
MAXIMUM PLATE TO PLATE (RATEQ) Q.10 e f
RATINGS
ABSOLUTE MAXIMUM YALIUES
HEATER VOLTAGE 6.3:10% VOLTS
MAX IMUM DC PLATE VOLTAGE 330 VQLTS
MAXIMUM PLATE DISSIPATION, EACH SECTION 1.65 WATT
MAX IMUM HEATER—CATHO®PE VYOLTAGE +100 VoL TS
MAX IMUM DC CATHODE CURRENT, EACH SECTIONAA 18 mAde
TYPICAL OPERATING COND!TIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER
HEATER VCLTAGE 6.3 VOLTS
HEATER CURRENT 0.35 AMP .
PLATE VOLTAGE 180 vOoLTS
CATHODE RESISTOR (EACH SECTION) 240 OHMS
PLATE CURRENT (EACH SECTION) 8.2 mA
TRANSCONBUCTANCE (EACH SECTION) 5 500 LUMHOS
AMPLIFICATION FACTOR 25
GRID VOLTAGE (APPROX.)
FOR Ib = 410 ua -8 VoL TS
k CONTINUED OM FOLLOWIMG PAGE J

TUNG-50L ELECTRIC YNC, ELECTRON TUBE D)VISION BLOOMFIELO, NEW JVERSEY, wu.35.a. OCTOSER 1, 1959 PLATE #4uBl



5670WA
PREMIUM TUBE

’ - TUNS-30L

CONTIMUED FROM PRECEDING PAGE

CLASS AB) AMPLIFIER

HEATER VOLTAGE

HEATER CURRENT

PLATE VOLTAGE

CATHODE RES1STOR

AF GRID TO GRI( VOLTAGE [RMS)

ZERO—SIGNAL PLATE CURRENT (EACH SECTION)
MAX IMUM SIGNAL PLATE CURRENT (EACH SECTION)
LOAB IMPEDANCE (PLATE—TO-FLATE}

TOYAL HARMONIC DISTORTION

MAX IMUM SIGNAL POWER OUTPUT

EXCEPT AS MOOIFIED BELOW

INITIAL
TTIN] .
P 1YY 1R
HEATER CURRENT 430 370 ——
HEATER—CATHODE LEAKAGE®
(Epy =1100vdc) —— 20 S =
GRID CURRENT (1)
(Rg =0.5 megq.) o -0.3 S s
PLATE CURRENT (1) 5.9 10.5 7.3 9.1
PLATE CUPRENT (2)
Ec = 10vdc, Rp=0.25 meg.
(Rk :O) 3 » )__- Qﬁ e L
TRANSCONDUCTANCE (1) 490 6500 Hl2H H8TH
A AVG. TRANSCONDUCTANCE (4) ——= _— _— ——
. INSULATION OF ELFCTRODESC
' (Ef=6.3V, E(g-all)=
i@0vdc, g negative; C(p—all)=
J®0vVdce, p negative)
R(y-all) 100 s S s
R(p-all) 100 —- —— e
PLATE CURRENT (4)
D!FFERENCE BETWEEN SECTIONS_—— 2.0 i Pt
TRANSCONBUCTANCE (2)°
(Ef = S.7V) i 15 —_
GRIBD CURRENT (2)F
(€f = 7.0V) ¢ 0.5 AT,
AMPL IFICATION FACTOR 26 4y 30 4o
SPEC!AL REQUIREMENTS
MIN.

VARIABLE FREQUENCY viBRATION'
(Rp=2000, Rg=0Q, Eec4==3vdc)

VIBRATIONAL FATIGUEF

sHeck S
(HAMMER ANGLE =42°, Epy=100vdc,
HEATER POSITIVE, Rg=0.1 meg.)

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS
LOW FREQUENCY VIBRATION s
HEATER—CATHODE LEAKAGE e
TRANSCONDUCTANCE (4} 3850
GR1D CURRENT (3) 0

GLASS STRAINY

CONTINUITY ANO SHORTK

RF NOISg LBM
[Ep=250Vdc, Ecqi=4.4 mVac, Cx=0.2 uf)

COMTINUED OW FDLLOWING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — conT'o.

6! 3
0.35
300
800

14

4.9
6.3

27 000
10

1.0

CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN

Ef = 6.3v, Eb * 1H0Vvde; €c = 0Vdc, Rkik = 240 OHMS

INDIVIOUAL
Min. MAX.

3380 370
t10

VOLTS
AMP .
VOLTS
OHMS
VOLTS
mA

mA

OHMS
PERCENT
WATT

800 HOWR LIFE TEST

mA
wAdc
wAdc

nAdc

wAdce
wMHOS
PERCENT

MEGOHM
MEGOHM

mAdc
PERCENT

uAde

mVac

mVac
wAdc
WMHOS

wAdc

mw




sRMICBINY 6. 4.

S670wA
PREMIUM TUBE

-

A
INTERNAL SHIELD AND HEATER CONMECTED TO CATHODE.

TUNG-SEBL ~

CONTIMUED FROWM PRECEDING PAGE

SPECIAL REQUIREMENTS — conT'D.

CILR MAX.
NGISE AND MICROPHONICSNEMP
(Ef=6,3Vac, Epp=0, Ebb=250Vdc, Eci=0, Rp=410,000) . 200 mvec
LOW FREQUENCY VIBRATION
(E¢ =-3Vde, Rk=@, Rp=2000) i 100 mvac

LOW PRESSURE VOLTAGE SREAKDOWNR
(PRESSURE =5SxSmm mercury, temp=25£5°C,
HUMID I TY=0, VOLTAGE=500Vac, 60 CYCLES, SINUSOIDAL
WAVEFORM) ROO s Vaa

4 HOUR STABILITY LIFE TEST
INTERMITTENT LIFE TEST CONNITIONS S EEPTES

STABILITY LIFE TEST END POINTS
A TRANSCONDUCTANCE. (4) s 10 PERCENT
1@® HOUR SURVIVAL RATE LIFE TEST
INTERMITTENT LIFE TEST COND!TICNS OR EQUIVALENT s e
HEATER CYCLING LIFE TEST
{Ef=7.5V, ERx=435Vdc, HEATER P@SITIVE, E_=E;=0) —_— ——
HEATER CYCLING LIFE TEST END POINTS
HEATER—CATHOBE LEAXKAGE J— +20  pAde

INTERMITTENT LIFE TEST

{Enk=435Vdc, HEATER POS!TIVE, Rg=@.5 meg, min.
BULB TEMPERATURE =+465°C) - —

NOTES

A
QHFFiCULTY MAY BE ENCOUNTERED If THMIS TUBE 1S OPERATED FOR LONG PERtODS OF TIME WITH VERY
SMALL VALUES OF CATMODE CURRENT.

B1’IE ip TO 2p, 1lg TO 29, Ik TO 2k. (PARASITIC SUPPRESSORS GF 50 OHNS MAXEMUN PERMITTED.)
o3 =
SEE MIL-E-1C 4.8.2

.THE VALUE OF TRANSCOMDUCTANCE (2] SRHALL APPLY TO I1NOIVIOUAL TUBES AND IS EXPRESSEO:
(SM AT 6.31-( SM_AT 5,7) X 160
(S AT B30

EPRIOR TO TEST TUBES TO BE PRENEATED FIiVE (5) WIKUTES AT FOLLOWING CO#DIT{OKS. TEST INMEO!ATELY

AFTER PREHEATING. Ef = 7.0V, €c3 =0 V¢, Rk = 240 OMMS, Ey = 150Vde, Rg = 0.5 MEG.
F

SEE MIL-E=1C 4.9, 20.6

GSEE MIL-E-1C $.9.20.5

H
SEE MIL-£-1C  %.9.20.3

dGLAES STRAIN TEST CONSISTS OF COMPLETELY SUBMERGING THE TUBE $NTO B60ILtNG g‘TER (9706-'100.121
FOR A PERIOD OF 15 SECONOS, THEN IMMEDIATELT PLUNGING INTO COLD WATER (0%£3 °C). THE AMOUNT OF
WATER SHALL BE AT LEAST TwO €2) LITERS PER FIFTEEN TUBES. TUBES FOR THIS TEST SHALL MAVE BEEN

EXKAUSYEL A MINIMUN OF 48 HQURS PRIDR TO FERFORMANCE OF THIS TEST. REJECT FOR EVIDEKCE OF AIR
LEAM. 0

Kscs Mit-E~1C u4.7.5

LSEE RIL-£-1C 4.10.3.1

2
rTlf CATHODES TOGETHER AND GROUND THRU A 240 OHW RESESTOR. GRI0S ARE GROUNDED.

N
SEE MIL-E-1¢ $.10.3.5

P
THE CATHOOE RES!ISTOR SHALL BE SHUNTED wITH A CAPACITIVE REACTANCE NOT EXCEEDING 3 OH¥S @ &0
CYCLES.

OSEE MIL-E-1C 4.9.20.4

RGREAKUO'N SHALL BE DEFINED AS TPIE VOLTAGE AT WHICH ARCING OCCURS BETWEEY ARO®E BASE PIN AMD
ACLIACERT P I NS,

TWNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, y.S.A. JANUARY 1, 1957 PLATE #4gby



5670WA

PREMIUM TUBE
5670WA
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SnimTI® MU B &

2C5!
, ~ TUNG-$0L ———— N

DOUBLE TRIODE
MINJATURE TYPE

ME)?.* COATEL UNIFOTENTIAL CATHODE

S N T T FCR
N |

|_5oo--i APPLICATIONS IN THE LOW
MAX.
T-Glz- AR TO VHF FREQUENCY RANGE
1.750"
) I MAX.
WIW___ ¢ ANY MOUNT ING POSITION BCTTOM VIEW
GLASS BULB BASING BIAGRAM

MINIATURE BUTTON VEDEC 8cCy

Q@ PIN BASE E9-1
OUTLINE DRAWING
JEBEC -1

THE 2C51 COMBINES TWO INOEPENDENT AND SHIFLDED, MEDIUM—MU, INDIRECTLY
HEATED CATHODE TYPE TRIODES IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS
INTENDED FOR USE IN AMPLIFIER, MIXER, OSCILLATOR, MULTIVIBRATOR AND
CLAMP CIRCUITS. THE USEFUL RANGE EXTENDS FROM LOW FREQUENCIES THROUGH
THE VHF RANGE -

— DIRECT FNTERELECTRODE CAPACITANCES
EACH SECTION

WITH WITHOUT
SHIELD SHIELD
GRID TN PLATE: (G TO P) T3 1g3 i
INPUT: G T@® (HIKt1.5.) D 57 22 pt
QUTPUT: P TO (HYKt1.S.) 1.38 Q) »f
PLATE TO PI ATE 0.03% 0.04 pf
A

PIN #5 § EXTERNAL SHIFLD #31%5 CONNECTED T® CATHODE PIR OF SECTION UNDER TEST. ELEMENTS €Ff CTHER
SECTION GROUNDER.

8
PIN %5 & EXTERNAL SMIELD #315 CONNECTEC TO GROUND WITH OTHER ELEMENTS.

HREATER CHARACTERISTICS AND RATINGS

®ESIGN CENTER VYALULS — SFE E£1A STANOARD R5-239

AVERAGE CHARACTERISTICS £.%5 voLTS 400 MA .

MAXEMUM HEATEH—CATHO®E V@LTAGE S0 VOLTS

CONTINUVEE ON FOLLOWING PAGFE

—® INDICATES A CHANGE.

\— _

TUNG=50L ELFCTRIC INGC., ELECTRON TUBE OIVISION, BLOOMFIELD, NEW JERSEY, U.5.A. FEBRUARY 1, 1962 PLATE $6380




2C5|

TUNG-SOL

LATE vOLTA?E
AR

i o ) Y
CONTINUED FAOM PRECEDING PAGE
MAXIMUM RATINGS
DESIGN CENTER VALUFS — SEFE EIA STANDARD R5-23%
EACH SECT I@N
PLATF VOLTAGE 300 VOLTS
PLATE POSITIVE DC GRI® VOLTAGE" ® VOLTS
PLATE BISSIPATION 159 WATTS
CAT/{@DE CURRENT 18 MA.
GRID CIRCUIT RESISTANCE* I MEGOHM
—» TYPICAL OPERATING CHARACTERISTICS
CLASS Ay AMPLIVIER
FACH SECTION
PLATE VOLTAGE 150 VOLTS
CATHODE @I AS RES|ISTOR 2140 OHMS
PLATE CURRENT 5.2 MA.
FLATE RESISTANCF [APPRCX.) 65500 OHMS
TRANSCONBUCTANCE 500 £1LMHOS
AMPL IFICATION FACTOR 35
GRID #4 VOLTAGE FOR Ib = 40 MA -8 VOLTS
*INOTCATES AR AOBITION®
e — INDICATES A CHANGE. >,
= i
= e 2051
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File Catalog: Electron Tube Products
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?’/n’//’/ 13:)?'2251

(Generic Type 5670)

RELIABLE MINIATURE DOUBLE TRIODE

RATINGS*

Heater voltage—(AC or DC)*™*_ ... 6.3 volts
Heater current ... ... 0.50 amps
Plate voltage—I{max.) ... ... 300 volts
Max. peak plate current (per plate).......__.._ 25 mA
Max. plate dissipation (per plate). ... . .. 1.5 watts
Max. peak grid voltage...._........_....._. . zg_]_*(_)g :g:::
Max. heater-cathode voltage_...._...... ... 300 volts
Max. grid resistance.................__. s 1.0 megohm
Warm-up time ... 25 sec.
Life expectancy*** ... 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. ...l Miniature button 9-pin
Bulb .. T-6%;
Max. overall length 2% in.

Max. seated height 1'% in.
Max. diameter ... 78 in.
Mounting position ... ... Any

Max. bulb temp. ... . 160°C
Max. altitude**** 80,000 ft.

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

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, E, ... .. ... 6.3 volts
Heater current, I, . . 0.50 amps.
Plate voltage, Ey....ooooooooo 150 volts
Grid voltage, E......... ... —2.0 volts
Plate current, . . ... ... . 8.0 mA
Mutual conductance, gu,.oooovoie 5000 pmhos
Amplification factor, g ... 35
Cut-off voltage ... ... ... . — 10 volts
Direct interelectrode capacitances (no shield)

Plate-grid (per section)._.........._._....___....... 1.7 ppf

Plate-cathode (per section).._._..__.__..._........ 1.1 ppf

Grid-cathode (per section)....................... 2.4 ppf

Plate-plate ... 0.1 ppf

THE @onclir” LORPORATION

Fed onk’ Drvision,

EATONTOWN, NEW JERSEY

Publication No. R 610-28 {Supersedes No. R 51-9)

Printed in U.S.A.



DOUBLE TRIODE

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

SPECIAL TESTS

6385
“&endi” Type TE-21

(Generic Type 5670)

DESIGN
B ET“TERIS“,{,, B SYMBOL MIN CENTER MAX. i UNITS
_ __ PRODUCTION ON TESTS T e |
Heater Current - f 460 500 540 mA
Heater-Cathode Leakage Ihk — el i;w  phde In addition to the production and design tests shown
Grid Current o le - - —03 phde in Chart 3 other tests are performed on a sampling
Plate Current . 1b 5.5 8.0 N5 || mAde basis to assure a high outgoing quality level. See
Transconductance o Sm 4000 5000 6500 pmhos below.
Trans. Ef = 5.7 v. ) Sm — - 15% -
Cut OFf Plate Current (Ect = — 10 v. D.C)) Ib - — 45 vAde TEST CONDITIONS DURATION
DESIGN TESTS
[ R S —— - e W
Short and Continuity 1 - Heater Cycling g; ;7 x:: 3,000 On-Off
Noise and Microphonics Ep 200 mVac Life Test =75 éhk:'ZSO Cycles
Ehk =0 Ebb = 250
Ed =0  Ecal = 200 mVac Life Test Under “Test 1,000 Hours
Conditions
Rp = 10,000 v o
R. F. Noise ] 3.0 mWac Life “‘Expectancy” Under “‘Test 10.000 Hours
Electrode Insulation 500 — — Meg Test Conditions
all = — v —
Eg-all 100 High Level 506—Shock
Ep-all = — 300 V Fatigue Test Excitation 100 Hours
Vb an T T T 300 Ty B 18/sec. rep. rate
Vibration 30 cps 2.5 g. Ep — — 100 mVac
Edd — — 3 v. D.C. Rp = 2000 ohms Shock 500 g. 20 Impacts
Eb =150 v. D.C.
! S— Altitude Test 60,000 Feet 5 Minutes
Grid Emission Test Ef — 7.0 v. le —0.5 pAdc
Time =5 minutes @ Ef =17.5 V. (gp 7 2.0 ppefds Glass Strain Test Boiling Water 15 Seconds
Copacitance an || 24 2.9 wptds To lce Water in Each
Cout 08 1.1 14 pplds . 100% Test—Microscopic Inspection
C Mount Inspection . .
pp — 0.15 pptds of 30 Possible Trouble Points
ELECTRODE: | Ef Eb Ec ENk
TEST CONDITIONS: Vso.lz:s 150 Vdc —2.0 Vdc +250 Vde
25 25
HEATER VOLTAGE (E/)= 63 VO/LTS HEATER VOLTAGE (E¢)=6.3 VOLTS
20 // // 20 //
= s .
MAX.PLIATE ,Z/ h/ / _ | S
15— oISSIPATION —RY &7 1§ MAX. PLATE 7 / 7**
/
g >(\ / Y n / g DISSIPATION, / i
/
- >( v i =4 L / / ~
Z 0 /! AN / / / / glo o o o/ 1 & P
: AV YURVAD : AR A
3 ~ > " <) - k)
3 L ~ L s 8 < A
Y w -
e /N AN L A s < LA /
< s - 25
2 T L 2
i e / - -~ ]
% 50 100 150 200 250 300 350 400 -4 -12 —lo -8 -6 -4 -2

PLATE VOLTAGE

PLATE CHARACTERISTICS

CONTROL GRID VOLTAGE

TRANSFER CHARACTERISTICS



DOUBLE TRIODE

ALTITUDE RATINGS

w
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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 CHECKED TO DE-

TERMINE THAT THE MAXIMUM BULB TEMPERATURE IS NOT

CRITERIA FOR DERATING FOLLOWS:

|. VOLTAGE DERATING—TO KEEP BELOW BASE PIN ARC
OVER POINT.
2. DISSIPATION DERATING — TO KEEP BULB TEMPER-
ATURE BELOW MAXIMUM RATING.

EXCEEDED. EITHER DERATING OR COOLING OR 80TH MAY
BE NECESSARY

EFFECT ON LIFE OF INCREASED RATINGS

6385
“&endi” Type TE-21

(Generic Type 5670)

APPLICATION NOTES

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-

\ I‘See‘ulsn'“ OPERATING CONDITIONS mum env!ronmental c_ondltlor}s in order to check that. the
pplication Notes design gives the desired reliability. When conservatively
RATING OR CONSERVATIVE TYPICAL MAXIMUM used this tube has a life expectancy of 10,000 hours.
CHARACTERISTIC
Heater Voltage 6.3 = 29 6.3 * 5% 6.3 *= 10%
Plate Voltage 130 Vdc 150 Vdc 180 Vdc
Peak Plate Voltage 200 V 250 vV 300 VvV
Plate Current (Av.) 6 mA 7 mA 8 mA
Cathode Current (Peak) 15 mA 20 mA 25 mA
H-K Voltage 200 V 250 V 300 Vv
Grid Resistance 250,000 ohms 750,000 ohms 1,000,000 ohms
Bulb Temperature 120°C 140°C 160°C
Altitude 0-20,000 ft 60,000 ft 80,000 ft
Vibration 16 2, 6 56
LIFE EXPECTANCY MAXIMUM HIGH MEDIUM
—
|
e
|§32
i6
!
2|—6 MAX.
| HEATER
M.
MEASURED AT L BASE DIAGRAM
2002 (BOTTOM VIEW)

4
ig DIA.ONBULB

—J Lom DIA.
/\

NOTE:
ALL DIMENSIONS ARE IN INCHES
UNLESS OTHERWISE NOTED

OUTLINE

DRAWING



6385
DOUBLE TRIODE “&erdiy” Type TE-21

(Generic Type 5670)

THREE SIDE RODS FOR
INCREASED RIGIDITY OF
MOUNT STUCTURE

MULTIPOINT MICA SPACERS
FOR INCREASED VIBRATION
RESISTANCE

GETTER SHIELD TO MINIMIZE
INTERELECTRODE LEAKAGE

EXTRA CATHODE TABS TO
DAMPEN CATHODE VIBRATION

GRID ANCHORS REDUCE

MICROPHONISM EYELETS LOCK STRUCTURE

TOGETHER

LARGER CATHODE AREA AND
INCREASED ELECTRODE
SPACINGS

SOLID EXTRUDED CERAMIC
HEATER INSULATORS AND

COILED HEATERS PROVIDE
RELIABLE LONG LIFE HEATER
AND IMPROVED HEATER-
CATHODE INSULATION

NICKEL SLEEVES ON TUNGSTEN
HEATER LEGS PROVIDE
STRONG SWAGED WELD

BUTTON STEM—STRENGTH
IN ALL PLANES

STRUCTURAL FEATURES OF 6385 PROVIDE HIGH RELIABILITY AND LONG LIFE.

THE oo/’ LORPORATION

Ked zdn/fDIVIS]ON, 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.O. Box 508,
Ottawa 4, Ontario




BELL SYSTEM PRACTICES SECTION ABL6.396A
Transmission Engineering and Data Issue 2, November 1954
Electron Tube Data A.T.&T. Co. Standard

ELEGTRON TUBE DATA SHEET
WESTERN ELECTRIC 396A* ELECTRON TUBE

DESCRIPTION

The 2051/ 396A¥ is a 9-pin miniature double triode having separate indirectly heated
cathodes. It is designed for use in amplifier, mixer, oscillator, multivibrator and

clamp circuits. The useful frequency extends through the VHF range.

CHARACTERISTICS

6.3 volts
8.2 milliamperes
5500 micromhos

Heater Voltage « ¢« « ¢ o « &

Plate Current per Section
Transconductance per Section}Eb Sigattagity Sisadrxolid

File: Miniature Section
Issue 5, 11-54

396A%



2053,396A - Page 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater VOLtBEE « « « o + « o o o o o o s = & v ¢ o« o s a o = 6.3 volts
Heater Current . - o« o« o = o o o o 2 & o s 2 =« s s s s s & & 300 milliamperes
Direct Interelectrode Capacitances . . . . without with
external shield external shield
(RETMA #315)
Grid to Plate per Section . . . . . . 1.3 ¥1.3 wf
Input per Section: g to (h+k+i.s.) . . 2.2 ¥2.3 wuf
Output per Section: p to {(h+k+i.s.) . 1.0 *¥1.3 wuf
Plate-to-Plate « « ¢« ¢ ¢ « & o » & & « 0.0k *%¥0.03 uwuf
Plate-to-Plate, Maximm . . . . . . . 0.1 *¥*0.10 uuf
MECHANICAL DATA
Cathode & & w & % o @ = ® % & @ @ & & % % ¥ % & & @ s Coated Unipotential
BULD = ¢ o ¢ v v = o s « o 8 = 4 4 4 o 4 4 4 u a4 ™ 1/2
BRSE . ¢ ¢ o o o WoE B oF M W os W 3% % oM BN A B Small Button, 9-pin

Mounting Position . o & + » o & & & 50 0
outline drawing on Page 4

Dimensions and pin connections shown in

MAXTMUM RATINGS, Design-Center Values (Each Section)

Plate Voltage . « =« « o o o s o o o & o 2 = 5 o« s » s« s o = 300 volts
Plate Dissipation . . ¢ o o = « &« 4 = o 4 o s & « o« s s o = 1.5 watts
Plate Current . @ « & « w + % & "= %o Wi w o & & w & e & e 18 milljiamperes
Grid Dissipation . + o ¢ v ¢ ¢ 4 4 « ¢ o o a 2 « s o« a o o » 0.1 watt
Heater-Cathode Voltage . « -« « o s & s s 2 o = 5 s & s = » =« 90 volts
Bulb Temperature . . « &« = o = = = = s « = =« s » o o = s &+ s 120° centigrade
Maximm Grid Circuit Resi'stance for

Filxed Bias . ¢ w s w 5 m 5 % » & & @ 8./ @ @ % & & & 5 & & 1 megohm
Cathode Blas « ¢ o ¢ o o o ¢ o o o @ wros woom @ a0 v a @ 8 2 megohms

TYPICAL OPERATIRG CORDITIONS AND CHARACTERISTICS - CLASS Ay AMPLIFTER
(Each Section)

Plate VOlt8EE « 4 « « « o o o s « s o a s = s + & o 150 150 volts
Grid Voltage e s 4 4 s s e e s s s 6 s s st % o4 -2.0 --- volts
Cathode ReSISEOr . v v v o = o o o o o o o o = + « & —— 240 ohms
Plate Current & + & . o 5 & s & & & & & & & & & & = 8.2 8.2 milliamperes
Transconductance « . o s ¢ ¢ s = = « ¢ o o = ‘e 5500 5500 micramhos
Amplification Factor « « ¢ « ¢« & ¢ ¢ = « & & & & o« 35 35
Grid Voltage (approximate) for

Plate Current of 10 mMICroBMPEres « . o « = = « o » 38 --- volts

* Pin 5 and external shield (RETMA #315) connected to cathode pin of section
under test. Elements of other section grounded.

*% Pin 5 and external shield (RETMA #315) connected to ground with other
elements.



Page 3 - 2C51/3964A

TYPICAL OPERATING CONDITIONS - CLASS AB; PUSH-PULL AMPLIFIER

Plate VOltage .+ ¢ ¢ o o o o o o o s o o o o o o o o 200 300 volts
Cathode Resistor (Cathodes Tied Together) . . . . . koo 800 obms
Peak A-F Grid-to-Grid Voltage . . « « o o o o ¢ o & 9.0 20 volts
Zero Signal Plate Current per Section . . « « « « . 5.0 4,7 milliamperes
Maximm Signal Plate Current per Section . . . . . . 5.6 6.0 milliamperes
Load Tmpedance, Plate-to-PI&te « o « « o o o « o o & 30000 40000 ohms
Signal Power OUtPUL « + &« & & o o o o « o o o o o o 0.l4o0 0.95 watt
Total Harmonic Distortion less Than . . . . . . . . 5 10 percent
(EACH SECTION)
24 , -
20 Ecc=O0—A |/ o _|Ef=63 VOLTS
/L /3

7))
© / 1/ / ] |5
e & 717 /-6
8 <§I |2 / / / / / yARRY 4

< 7 / /1 /-8
['_l_J j Vi / / / // £z _9.__
3 5 8 f/ I/ / / 1/ 7 / / ,/ 'l'|0'
= A7 AT A AT
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O 40 80 120 160 200 240 280 320 360 400
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S @ 16 300| ¢/
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2C51; A - e L
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HEATER

& development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company
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A Bofivof Tpuon,
Double triode

Isottsoit Tproa 6H3IT npeanasHaueH 2Zas ycu-
JIEHHA HanpsuieliHa H [eHEePHPOBAHHA KousieGauuil
HH3KOH “aCcTOTHI.

Hu3kouactoTHble Apofinbie Tpuoaw 6H3IT Bui-
NyCKalOTCA B MHUHATIOPHOM OMOpMIEHHH, B CTe-
KJAAHHOM 6aayioHe C AeBSTHWTBLIPLKOBOF HOXKKOH,
C OKCHAHDBIM KaTOLOM KOCBEHflOr0 HaKaJa.

JBoitbie TpHoAbl 6H3IT ycrofiuuBbl x BO3Mel-
CTBHIO OKpYy)KaioiueH TeMnepaTypbt ot —60 o
+70°C u OTHOCHTeJbHOR BJlaXkHoCTA 95—98% npw
temnepatype +40°C, a Taki<e K BO32.eHCTBHIO Me-
XaHW'IECKHX Harpy3ok: Jinednslx Ao 100 g, subpa-
LUHOHHBIX XO 2,5 g, YRApHLIX MHOTOKPATHLIX A0
35 g.

HauGomumh sec 15 e

FapaiTHpoBannas AaoJiroseusocts 1500 wacos.

6H3I'

The 6H3I1 double triode is designed for vol-
tage amplification and generation of low-frequency
oscillations.

The 6H3IT 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 6H3[T double triodes are resistant to am-
bient temperature from —60 to +70°C and rela-
tive humidity of 95 to 98% at +40°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 to 35 g.

Maximum weight: 15 gr.

Scrvice life guarantee: 1500 hr.

3JIEKTPHU'IECKHE BAHHBIE
ELECTRICAL CHARACTERISTICS

U, 63v
I, 35035 mA
U, 150V
U, 2V
R,') 24002

I ?) 8,752,735 mA
1,3 <40pA

S$?) 6_, 0 MA

u?) 368

Rgi 9 14KkQ

1) Ilnsg anTOMATHYECKOro CMEt(eH:s.

For sell-bias.

2) Kaxcjoro tpuona.
For each triode.

8) Ugp=—10V.
Ugr=—10V.

1) Ilps1 § =60 MHz.
At =60 MHz.

MEXAY3JIEKTPORHbIE EMKOCTH
INTERELECTRODE CAPACITANCES

Cac 28 PF
Cak 1,4 pF

Cyra <16 pF
c <0,15 pF

ala2

APEAEJIBHO AOMYCTHMBIE 3KCNJAYATAUHOHHBIE BAHHBIE
MAXIMUM AND MINIMUM PERMISSIBLE RATINGS

Max  Mia
U, 7V 57V
U, 300 V

P, 15 W

I 18 mA

Ul 100 V

Ryt | MQ
Taam)oua lwc

bulb

9*



6 H 3 I_I HeodnoR Tpron
Double triode
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D BoviHoi Tpuox 6 H 3 rl
Double triode
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