
TECHNIGAL 
INFORMATION 

SERVIGE 

T echnical 

Information 

The Roytheon Reliable type CKB096 is a heater—cathode, low noise, high mu triode of subminia— 

ture construction, designed for applications requiring low quiescent neise (a function of 1/F}, 

and freedem from microphonic response. Its cothode is designed for long periods of operotion 

with freedom from interface or electrede insulation resistance. The CKB0%6 is electrically similar 

to the type CK6533WA. The mechanical design is such that micrephenic output due to structural 

resonances is reduced throughout the audic frequency range by approximately 20 db os compared 

to more conventional triodes. 

The CKB096 is intended for service where extreme conditions of mechanical shock or vibration are 

encountered. The flexible termingl leads moy ke soldered or welded directly to the terminals of 

circuit components without the use of sockets. Standard B—pin subminiature sockets may be used 

by eutting the leads to o suitable length, 

ENVIRCNMENTAL CHARACTERISTICS : 

Quiescent Noise {Referred to Grid) 

atl0ecps . . v v v 0 0. e e e e e . ~130 dbV/cycle Min. 

at 1000 eps . . . . . .. e e e e e e ~153 dbV/cycle Min. 

Impact Acceleration (Shock, 3/4 msec duration) . . . . . . . . . . 450 G Max. 

Uniform Acceleration {Centrifuge) . . . . . e e e e e e e e e s 1,000 G Mox. 

Vibrational Acceleration for Extended Periods (Fatigue) 

P Hour « v v v h e e e e e e e e v e 25 G Mox, 

SHout © v v i s s e e e e e e e e e . 10 G Max. 

Vibration Output at F=40 cps, G=15(Ep} . . . . . s e e v e v o 10 mVac Max. 

Variable Frequency Vibration Output at F=30-1000 ¢ps, 15G (ep) . . 15 mvpp Max. 

On—=0ff Heater Cycles . . . . . .« « « ¢« v v v o 4w v . . 2,000 Min. 

Bulb Temperature . . . . . . « . v & 4 4 4 0 4 oa .o .. 220 °C Max. 

Altitude . . . . . . . ... 0. c e h e s e . 60,000 Ft. Mox. 

ELECTRICAL DATA 

HEATER CHARACTERISTICS: 

Heoter Yoltage . . . . . . . . ., et e e e e e e e e 63 V 

Heater Current . . . . . . . . . . . e e e e . 200 mA 

DIRECT INTERELECTRODE CAPACITANCES : {Without Shield} 
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ENVELQPE . . . . . . T-3 Glass 

OUTLINE . . . . . JEDEC (3-1) 

BASE. . . .. E8-10 Subminiature 
Button flexible leads. 

BASING. . . . .. .. ... 8FY 

CATHODE . . . Coated Unipotential 

MOUNTING POSITION . . . . Any 

PHYSICAL DIMENSIONS 

400" max. 
366" min. 

: i; 210" die. 
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BASING 

Gridto Plate . . . . . . v L i . e e e e e e e e e e e e e 2.0 pf max. : 

Input + v v o e e e e e e e e e e e e e e v e e v e s s LTS5 pf BOTTOM VIEW 

Output & . 0 o s e e s e e e e e e e e e e e s 0,60 pf . 

RATINGS (Absolute Maximum) * f 
Heater Voltage .+ + « v o v v o v« . . e e e e 8.3(x10%) V : 
Plate Voltage « « © v v v v e e e e e e e e e 150 Vdc : TERMINAL CONNECTIONS 
Grid Voltage . . . = v+ ¢ v v i v e e e e e e e e e s 0 Vdc . Lead 1 Plate 

Grid Voltage (Minimum) . . . . . ., . oL .. 0., v oow. =55 Vde E Lead 2 Grid 

Heater—Cathode Voltage Leod 3 Grid 

Hegter Positive with Respect to Cathede . . . ¢ . . . . . . .. 200 Vdc Lead 4 Plate 

Heater Negotive with Respect to Cathode . . . . . . . . v oeoa . 200 Vdc Lead 5 Cathode 

Grid Resistor ** . . . . . . . . . . v v v . v 0.1 Meg Lead 6 Heater 

Plate Current . . . . . . . ¢ .« ¢ v 00 ey e s 2.5 mAde Lead 7 Heater 

Plate Dissipation . . .« & 4 v v v e e 4 b4 e e e e e e 0.5 W Lead 8 Plate 
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RELIABLE LOW NOISE SUBMINIATURE TRIODE 

ELECTRICAL DATA (cont'd.) 

* To Electronic Equipment Design Engineers: Special attention should be given to the temperoture a1 which the tubes are to be 

operated. The lile expectancy may te reduced if conditions other thon those specified far life test ore imposed on the tube and 

will be reduced appreciobly if maximum ratings ore exceeded. Both reliakility and performance will be jeopordized if heoter volit— 

oge ratings or bulk temperature maximum ratings are exceeded. Life and reliatility of petformance are closely related to the 

degree that regulation of the heater voltege is maintained ot its center rated value. 

** Value is lor operotion under fixed bias conditions. With cathode bias, Rg may be 5.6 megohms maximum, 

AVERAGE CHARACTERISTICS: 

Plate VOlage o v & v v v v v b b o b o bt e et e e ke e e e e e e e e e 120 Vdc 

Geid Bl Voltage . . . v v v v st v e h s e e e e e e e e e e e e e e e e e e 0 Vde 

Cathode Resistance . . . & i . v v i v i st e e s e e e e e e e e e e e e e e e e e 1500 ohms 

Plate Cumtent . . . v v v vt s e b s e s e e e e e e e e e e e e e e e e e e e e e e 0.9 mAdc 

Transconductance . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e e 1750 pmhos 

Amplification Factor « + + v & v v v 4 0 v e . . e e e e e e e e e e e e e e e e e e e e LT 

Grid Voltage for Ib=50 LAdC MOXe + ¢« 4 v v 4t 6 4 e b e e bt e e e e e e e e e e e e e -3.5 Vdc 

CHARACTERISTIC RANGES AND CONTROLS: 

PRODUCTION TESTS (Inspection Level Il, 0.65% AQL individual tests, 1.0% all tests combined) 

Min. Max. 

Heater Curret {EE=6.3V) . . . . v 4 v v i i i s e s s e e e e e e e 190 210 mA 

Heater—Cathode Leakage (Ehk=1100 Vde; EF=8.3V) L . . v v 0 v v o v o bt 0 s 4 s o =on 5 pAde 

Grid Current (E§=263V) . . . . . .. e e e e e e e e e e e e e e e e .-- =0.1 pAde 

Plate Current (1) (EF=6.3V) . . .« o L & i o v f e i v e v e v e e e e 0.6 1.25 mAdc 

Plate Current (2) (Ec1==3.5Vdc; EFf=6.3V) . . . . . . ¢« i i i it et e e e v e ‘e 50 pAdc 

Tronsconductance (1) {EfF=6.3V) . . . . .. .. e e e e e e e e e e 1400 2100 pmhos 

DESIGN TESTS (Lot Sampling Tests) 

Insulation of Electrodes (Ef=6.3 V) Min. Max. 

Eg—=oll==300Y . . . i i e e e e e e e e e e e e e e e e 1000 -=+ Meg. 

Ep=oll==100V . . . . . . v v ¢« v v o e e e et e e e e e e e 1000 --- Meg. 

Transconductance (2) A g¢Sm 

Grid Emission 

Ef=7 5V, Ecl =30 Vde v v v s e st e e e e e e e e e e e e e e e e e .-- -0.3 jtAdc 

Amplification Factor . ¢« v ¢ v « v 4 b e v 4 e e G h e e e e e w e e e . 48 62 

Capocitance 

Grid 1o Plate (No Shield) . . . . . & . & v s e s e e s e e e e e e e e e 1.2 2.0 pf 

Imput (No Shield) . . « .« o v v v o v v v vy, e e e e e e e e e e e e e e e 1.3 2.2 pf 

Output,(No Shield) . . . . .. .. .. O | 0.8 pf 

Vibration (1), Fixed Frequency 

F=40 ¢ps; Acc=15G; Rp=10,000 ohms; Ck=1000pf . . . . . . . . v . v ¢ v v v v e 1.0 mVac 

Vitration (2), Variable Frequency 

F=30cps tp 1000 eps; Ace=15G; Rp=10,000 chms; Ck=13000pf . . . . . . . . . . .. aes 15 mvpp 

Quiescent Nolse (1) 

cps=10, Circvitper Figure J o« v v v 4 v 0 v vt e e s s e e e e e e e 130 --- db¥/cycle 

Quiescent Noise (2) 

cps= 1000, Circoit per FIgure 1 v v v « v 4 v 6 vt o ¢ 6 1t 4t b b s v h e e e e 153 --- dbV/eycle 
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® ~ CK8096 
RELIABLE LOW NOISE SUBMINIATURE TRIODE 

SPECIAL TESTS TO INSURE RELIABILITY 

Rondomly selected statistical samples are sutjected to the following tests: 

LOT SAMPLED TESTS 

Shock Test— 30° hammer ongle in Navy High Impact Shock machine. Sample is subjected to twenty (20 impact accelera— 

tions, five impact accelerations in each of four different positions., Ehk=+100 ¥dc; Rgl=0.1 meg. Voltages 

applied. At the end of this test tukes are required to meet established limits for low frequency vibration, 

heater—~cathode leckage current, grid current, quiescent noise (1) and (2), and change in transconductance 

individual tubes. 

Glass Strain — Sample is subjected to o forty—eight hour holding period gt room temperature. The sample is immersed in 

water at 97—100°C for 15 seconds and immed iately immersed in water ot nat more than 5°C. The somple is 

then dried at room temperature for 48 hours and inspected for evidence of air leaks. 

Heater Cycling — Sample is subjected to 2000 on—off heater cycles at the following conditions: Ef=7.5 velts; Ehk=140 Vac 

Life Test and other elements grounded. At the conclusion of this test the tubes will not show open heater or cathode 

circuits or heater to cathode shorts, or heater—cathode leakage current in excess of 20 pzAdc. 

Stakility Life Test—  Sample is operated for 1 hour to assure initial electrical stability (AtSm= 10% max.). Tubes are operated 

with a plote voltage of 150 Vdc and an Ehk of +200 Vdc. Rk=680 chms; Rgl =1.0 Meg; TA=Room, 

Survival Rote — Sample is operated 100 hours to assure electrical stability (Sm=1200 ftmhos min.) and freedom from inop— 

Life Test eratives. Tubes operated under Stobility Life Test Conditions. 

. Intermittent Life — 1000 hours. Semple is operated under Stability Life conditions with o minimum envelope temperature of 

Test (1) +220°C, for 500 and 1000 hours. At the end of 1000 hours, tubes will not show shorts, discontinuities, or 

air leaks, and will be monitored for total defects and tubes failing to meet established limits of grid cur— 

rent, heater current,change in transconducrance (1} of individual tubes, heater—cathode leckage, and in~— 

sulation of electrodes. 

Life Test {2) — 1000 hours. Somple is operated under conditions per circuit, Figure 2, at TA=Room, for 500 and 1000 hours 

At the end of 1000 hours, tutes will be monitored for total defects and failure to meet established limits of 

quiescent noise (1) and (2) and insulation of electredes. 

PERIOOICALLY CHECKED TESTS 

Altitude — Sample is sukjected to a pressure=55+5 mmHg (60,000 ft} ot 500 Yac to assure freedom from flashover or 

corona at the leads of the tube. 

Fatigue {1)— Sample is sukjected to vibrational ncceleration of 2.5G for 96 hours (32 hours in each of three positions). 

The sinuscidal vibration is applied ot a fixed frequency between 25 and 60 cycles per second. Post 

Fotigue {1) End Points cre the same os for Shock Test. 

Fatigue {2} - Sample is sukjected to vibrational acceleration of 10G for 6 houss (2 hours in each of three positions). The 

sinusoidal vibration is applied at a fixed frequency between 25 and 60 cycles per second. Post Fatigue (2) 

End Points are the some as for Shock Test. 
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RELIABLE LOW NOISE SUBMINIATURE TRIODE 

FIGURE 1 

Quiescent Noise Test Circuit 
+150 Vdc 

+ 15K " 15K + 15K 

104 104¢f 10pf 0.03uf # o I # 
From 
Signal = = = 
Generotor 8096 +47 u.f- 

i O To Low 
Noise 

— 5.6 2.15K Amplifier 
- Meg. 

4.7 - 
i 9.09 K 

Block Diagram K?.P;?—Hlte BTflbl'B ?MS 
———————— - — — — Eq_erlor | Ballantine 

quivalent or 
I 0.03u " | 7=14 cps Equivalent 

TO77000 ¢z LA gty || Signal Atteauator }_@ 80—"100 dt 
Generator i _l Gain | 

I = ! Hewlett Packard 
True RMS - —_—————— Wave Analyzer 
Ballg:filne Magnetic Shield A or Equivalent 

Equivalent 

The Low Noise Amplifier sholl have an equivalient noise lavel of not less than =140 db¥/cycle ot 10 cps and not less thon -183 
db¥/cycle ot 1000 cps. 

E nolse ~input/cycle=E out (in db) — Gain (db) — Bandwidth Foctor {db} 

Where Bondwidth Factor =8.5 db for 10 cps 
Bandwidth Factor= 5.5 db for 1000 cps 

METHOD OF MEASUREMENT 

1. Meosure the goin of the system at both 10 cps and 1000 cps. 

2. Remove signal generator and terminate omplifier with o 0.03 uf capacitor. 

3. Afrer 30 seconds recerd average level indicated on the wave analyzer and also on the Ballantine VTVM. 

4. Noise is referred to the input on a per cycle basis. 
FIGURE 2 

47K Life Test (2) Circult: 
+150 Vde 

8096 

6.3 Vac 

............. R R R R R I I N R N N N R N I I R N R R T 

Page 4 of 6 15March 62 ¢ RAYTHEON COMPANY - 55 Chapel Street - Newton 58, Massachusetts 

......... 

------



| 
® CK8096 

RELIABLE LOW NOISE SUBMINIATURE TRIODE 
........................................................................................................................................ 

AVERAGE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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Frequency in CPS faor Sinusoidal Vibrotion at 15 G 
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