MINIATURE
PENTODE

TECHNICAL INFORMATION

Caxcellence — ;/pﬁw_jr/s

The CK61R7 is a miniature sharp cut off pentode designed for opplications in RF amplifiers. This

type features a control grid and suppressor grid which can be used as independent comtro! elements,

It is also suitable for use in delay circuits, gated amplifiers, gain controlled amplifiers and mixer

circuits,

MECHANICAL DATA '{‘ —T T
ENVELOPE: T—5 172 (6-1) 2 & 3
BASE: Miniature Button 7 Pin, E7-1 g c:l :E
TERMINAL CONNECTIONS : :v ® S

Pin 1 Grid #] . Pin 5 Plate & -
Pin 3 Hoaer™ Sl Bin g Grid v 1 4
Pin 4 Heater " I Il
MECHANICAL RATINGS :
Maximum Impact Acceleration (Shock Test— Note 2) 450 G
Maximum Vibrational Acceleration (96 Hour Fatigue Test — Note 3) 25 G
Maximum Bulb Temperature +165 °C
MOUNTING POSITION: Any

ELECTRICAL DATA

CAUTION -~ ~To Electronic Equipment Design Engineers: Special attention should be given to

the temperature at which the tubes are to be operated. Reliability will be seriously impaired if

maximum bulb temperature is exceeded. The life expectancy may be reduced if conditions other

than those specified for life test are imposed on the tube and will be reduced appreciably if max—

imum ratings are exceeded. Both reliability and performance will be jeopardized if filament volt—

oge ratings are exceeded. Life and reliability of performance are closely related to the degree that

regulation of the heater voltage is maintained at its center rated value,

NORMAL NORMAL
RATINGS AND MIL-E-T ABSOLUTE TEST OPERATION ABSOLUTE MIL-E-1
NORMAL OPERATION: SYMBOL MINIMUM C(?slgfleTISC;NS (Note 4) MAX IMUM UNITS
Heater Voltage { Note 6) Ef: 5.7 6.3 6.3 6.9 \
Plate Voltage Eb: ae-- 120 120 200 Vde
Grid Voltage Ecl: -55.0 -2.0 -2.0 0 Vdc
Grid #2 Voltage Ec2: “eee 120 120 155 Vdc
Grid #3 Voltage Ec3: -55 0 0 30 Vde
Heater Cathode Voltage Ehk: FER 0 0 100 '
Plate Dissipation: Pp LT aeae 0.624 1.65 Watts
Grid #2 Dissipation Pg2: “en- .- 0.42 0.55 Watts
Grid Resistance Rg . cae- sean 0.1 Meg.
Transconductance Gm: R S 3200 ae-e pmhos
Grid Current fcl: cean a-ee aean 1.0 mAdc
Plate Current Ibl: —-- cee- 5.2 “aae mAdc
Grid #2 Current 1c2: aeen “en- 3.5 - mAdc
Grid #3 Current le3: .e-- amea - ane 0.2 mAdc
Cathode Current Tk .- .- 8.7 20 mAdc
Tentative Data
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TYPE CKé6187
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ELECTRICAL DATA (Cont'd)

TEST

MEASUREMENTS ACCEPTANCE TESTS, PART 1

Heater Current :
Heater Cathode Leakage:

Grid Current (1):
Plate Current (1):
Transconductance (1):
Continuity and Shorts:
( Inoperatives)
Mechanical :

MINIATURE PENTODE

CHARACTERISTICS AND QUALITY CONTROL (Note 1)
in the following tests each unit is tested separately

MEASUREMENTS ACCEPTANCE TESTS, PART 2

Insulation of Electrodes:

Plate Cwrent (2):

Screen Current
Plate Current (3):

Plate Current (4):
Plate Current (5):
Transconductance (2):

Grid Emission:

RF Noise:

Noise and Microphonics:

Transconductance (3):
Transconductance (4):
Capacitance:
Capacitance :
Capacitance :

Low Pressure
Voltage Breakdown:

Vibration (2):

M 2/15/ 60/

CONDITIONS AQL MIL-E.] MIN LAL BOQGIE UAL MAX ALD
% SYMBOL
Combined AQL=1,0% excluding Mechanical and Inoperatives
0.65 if: 160 168 175 182 190 14
Ehk=+ 100 lhk: = ceee eeas waes mean 10 ----
Ehk= —100 0.65  jpk: S [ TS
Rg=0.1Meg. 0.65 lel: 0 --- I | 1
0.65 Ib1: 2.5 4.2 52 6.2 9.0 23
0.65 Sm(): 2500 2900 3200 3500 4500 750
0.4 sese eees aaee seas smae  wees eeae
Envelope T-5% (6-1) ceae wann anes aaas eres esas  mese eees
gl-all=_-100Vdc Rgl-adll: 100 ---- aems mmee  emen  eees
a3-all= =100 Vdc 2.5 Rp-all: 100 ---- ceee cmee eean aaaa
p-all=~300Vde Rg3-all: 100 +--- emra seas  ames eses
Ecl1=_3Vdc; Ec3= 2.5 Ib(2):  eeee a-e- cmee e-ee 200 -ee-
—10Vdc
2.5 le(2): 1.5 ---- “eme eeas 55 =---
Ec1=-3Vdc; Ec3= 2.5 b (3): 50 ~--- amee mees e
—6Vdc
Ecl=-8Vdc 25  Ibd):  eee eeee ceee eee 200 -ee-
Eci=-6Vdc 2.5 b (5): 5.0 --- R
Ef=5.7V (Note 7) 2.5 AEsSm(2): --er aeee e weea 15 «---
Ef=7.5V; Rg=0,1meg; 2.5 1Sc: P ceee a-ee 10 ----
Ecl=—10Vdc; Preheat
5 min. at Ef=7,5V;
Rk= 1300ohms; Eb=180
Vdc; Ec2=125Vdc; Rgl=
0.1meg.
Ecl1=0; Ecol=15.0mVac; 2.5 “eee T cmee emee aees eane
Rk=2000hms; Ck=0.2mfd
{ Note 9)
Ef= 6.3Vac; Ebb= Ecc2= 2.5 ceee deae aana onn memn eeee eaes
200 Vdc; Ec1=(; Ecal=
175 mVac; Rk= 1000 ohms;
Rp=0.1meg.; Rg2= .5 meg;
Cg2= 24d; Ck= 1000 rfd min,
(Note 10)
Ecl=-3Vdc 6.5 S(g3-p): 350 ---- “eee ee-- 1050 ----
Ec3=-5Vdc 6.5 S(gl-p): 700 ---- ce-e seee 1700 aee-
Shield #3164 Cg-p: ames acee  aees meaa D2 ----
Shield #3164 6.5 Cin: 3.5 ---- caee - 4.5 en--
Shield #316 Cout: 2.6 =--- 3.4 ----
Pressure= 551 5 mmHg; 6.5 ceme  eene eaes ceme emee  acea  seas
Voltage= 500 Vac
F=25cps; G=2.5 6.5 Ep: ceee aaes N 150 ----

Rp= 10,000 ohms
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TYPE CK6187

MINIATURE PENTODE

ELECTRICAL DATA (Cont'd)

CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) (Cont'd)

In the following tests each unit is tested separately

TEST CONDITIONS AQL MIL-E.1 MIN. MAX, MIL-E -1 Allowable Defects
% SYMBOL UNITS per Characteristics
1st Combined
Sample Sample
DEGRADATION RATE ACCEPTANCE TESTS
Shock: Hammer angle= 30 %; 20 ---- e R cene cee- -
Ehk=+ 100 Vdc, heater
positive; Rg= 2.1 meg.
Fatigue : 96 hours; G=2.5; tixed 6.5 -en- . ceee cean e P
frequency; F= 25 min., 60
max.
Post Shock and Fatigue
Test End Points :
Vibration (2): F=25cps; G=2.5; ---- Ep: “eee 300 mVYac EEEY mean
Rp= 10 Kohms
Heater Cathode lLeakage: Ehk=+100Vdc ---a hk: “eu- 30 (tAde R P
Ehk=~100Vde ----  |hk: caa- 30 pAdc ceen aean
Transconductance (1): <ee- Sm 2200 P pmhos cean .-
Grid Current (1): aeee e 0 0.4 (tAdc e -
Glass Strain ( Thermal Shock ): 2.5 «eu- a-- PO . aeu- ee-a
Miniature Tube Base Strain; el aaa . ann e I P
ACCEPTANCE LIFE TESTS
Heater Cycling Life Test: Ef=7.5V; Ehk=+135Vdc 1.0 === 2000 . cycles P, R
Ecl=Ec2=Ec3=Eb="
1 min, on, 1 min. off

Heater Cycling Life Test

End Points:

Heater Cathode Leakage: Ehk=+ 100 Vdc a-ee fhk: aeaa 20 pAdc - -

Ehk= ~120Vdc <-aa lhk: caa- 20 1nAdc “en- aan

1 Hour Stability Life Test: Eb=180Vdc; Ecl=  aae. a.a. e e e - -
% Ec2=125Vdc; Ehk=
+ 135 Vdc; Rk= 130 ohms;
Rg1=0.1meg.; TA= Room

1 Hour Stability Life Test {Typical Sample Size=

End Points: 50 tubes)

Transconductance (1) Change 1.0 A'Srn e 10 9 cee- c—--

of individual tube from initial :

100 Hour Survival Rate Life Eb=180Vdc; Ecl1=0; Ec2=  ceen .nan e .aa F— P -
Test: 125Vdc; Ehk=+ 135 Vdc;
Rk= 130 ohms; Rg1=0.1
meg.; TA= Room
100 Hour Survival Rate Life (Typical Sample Size=
Test End Points: 200 tubes)

Shorts and Continuity: 0.65 ~--- P P e - PO

(Inoperatives)

Transconductance (1): 1.0 Sm 2200 EEEE pmhos cee- .e--
500 and 1000 hours Intermittent Eb= 180Vdc; Ecl=0; . -... P - ean eann e
High Temperature Life Test: Ec2= 125Vdc; Ehk=+ 135

Vdc; Rk= 130 ohms; Rgl=
0.1meg.; T Envelope=
+165°C min.
'rinted i
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TYPE CKé187

MINIATURE PENTODE

ELECTRICAL DATA (Cont'd)

CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1)
In the following tests each unit is tested separately.

TEST CONDITIONS AQL MIL-E-1 MIN  MAX MIL-E-1 Allowable Defects
% SYMBOL UNITS per Characteristic

1 st Combined

Sample Samples

ACCEPTANCE LIFE TESTS (Cont'd)

570 Hour Intermittent Hgh  (Typical sample size= --.- ceee ceee meee eeaa a--- .ee-
Temperature Life Test End 20 tubes 1st sample,
Points : 40 tubes 2nd sample)
Inoperatives: B .e-- cee eeee aea- 1 3
Grid Current (1): e lel: N —-0.1 pAdc 1 3
Heater Current : —.-- If: 160 190 mA 1 3
Change in Transconductance aea- A,‘ Sm: P 2 % 1 3
(1) of Individual Tubes:
Heater Cathode Leakage: Ehk=+ 100 Vdc - lhk : - 10 pAde 1 3
Ehk=—_100Vdc . Ihk: aa-- 10 pAdc 1 3
Transconductance (2): —e-- AEme: “an- 15 % 2 5
Electrode Insulation:
(p-all) e Rp-all: 50 -eee Meg.
(Rg1—all) aeen Rgl-all: 50 ----  Meg. 2 5
(g3-all) ---- Rg3-all: 50  -s-- Meg.
Transconductance (1) heee Ayg,AtSm; PO 15 % eaa cea-
Average Change :
Total Defectives: cen- -ee- cmee mmen aeas 4 8
10072 Hour Intermittent (Typical sample size= ---- ... ceee emea aeas caa- —aa-
High Temperature Life 20 tubes st sample,
Test End Points: 40 tubes 2 nd sample
Inoperatives : aen . ceme mmee amaa 2 5
Grid Current (1): ---- le(1): 0 0.1 pAde 2 5
Heater Current : .--- If: 160 190 mA 2 5
Change in Transconductance . At Sm: -e-- 25 % 2 5
of Individual Tubes:
Heater Cathode Ehk=+ 100 Vdc cemn lhk: P 10 pAde ) 5
Leakage : Ehk=—-100Vdc - lhk : - 10 pAdc
Total Defectives: .- .e-- heee mase amaa 5 10
NOTES :
Note 1:  Characteristics, Quality Control Test Procedures, and Inspection Levels are made according to the oppropriate

paragraphs of MIL- E- 1 ** Inspection Instructions for Electron Tubes ”’ and MIL-STD - 105A.
Note 2:  Test conditions and acceptance criteria per Shock Test Proceduwes of MiL- E- 1 basic specifications,
Note 3: Test conditions and acceptance criteria per Fatigue Test Procedures of MIL- E- 1 basic specifications.

Note 4: These normal values represent conditions at which control of reliability may be expected.

Note 5: These normal test conditions are used for all characteristic tests unless otherwise stated under the individual
test item.
Note 6: For most applications the performance will not be adversely affected by * 10% heater voltage variation, but when

the application can provide a closer control of heater voltage, an improvement in reliability will be realized.

Note 7: Chanae of transconductance for individual tubes from that value measured at Ef= 6,3V to that value measured at

Ef=5.7.
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TYPE CKé6187

MINIATURE PENTODE

ELECTRICAL DATA (Cont'd)

NOTES: (cont’d.)

Note 8 The output indicator shall be a VU meter, The three milliwatt point shall be determined as a meter deflection of 25% the

calibration point.

Note 9  The output shall be read on a VU meter using a rejection limit of five (5) VU, Five (5) VU is the meter deflection obtained
with a steady state output of 3 MW from the amplifier.

Note 10 The rejection limit shall be set at the VU meter reading obtained during calibration,

AVERAGE PLATE CHARACTERISTICS
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TYPE CKé6187

MINIATURE PENTODE

AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS
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AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS
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TYPE CKé6187

MINIATURE PENTODE

AVERAGE CHARACTERISTICS

Pl Y
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AVERAGE CHARACTERISTICS

o 1
- ‘
6000 Conditions : "
[ Ef=6.3v !
Eb=120V o ‘
e T Ec2=120V i ‘\,*F
£ s000 11 e AT
] A
8 -
= ‘)/
£ 7 -2 1
] / et
£ 4000 y —
o A1
-]
s /
s l I//
T 3000 /
= -3 ]
E A b
g -
3 /Z
< 2000 fiA—
o t =i
b / :
£ /
= I, ;
1000 J_
94
/
0
-10 -6 -2 +2 +6 +10

Suppressor Grid Voltage in Volts

INDUSTRIAL COMPONENTS DIVISION

2/15/60/1 55 CHAPEL ST.. NEWTON 58, MASS. Page 7 of 8’ ’



TYPE CK6187 W

MINIATURE PENTODE

AVERAGE CHARACTERISTICS
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