PEIRTEIS IR Y. 8. 8.

TENTATIVE DATA

6AHEWA

- TUNG-SOL

PENTODE
MINIATURE TYPE

3

3
MAX.

f"/\"T HEATER

51
T-52 2%3 ANY MOUNTING POSITION

GLASS BULB
6~2

RATINGS

MECHANTCAL

MAXIMUM IMPACT ACCELERATION (SHOCK TEST—NOTE 3)

NOTE #4)
MAXIMUM BULB TEMPERATURE

CORTINUED ON FOLLOWING PAGE

\_

RATINGS
AND NORMAL OPERATION
NORMAL
TEST
CONDI-
MIL-E-1 DES. TIONS
SYMBOL MIN.  {NOTE 6}
HEATER VOLTAGE (NOTE 7) Ef: 5.7 6.3
PLATE VOLTAGE Eb: J— 300
GRID #4 VOLTAGE Ecd: —_— 0
GRID #2 VOLTAGE Ec2: [ 150
GRID #3 VOLTAGE Ec3: _ 0
PLATE DISSIPATION Pp: JE—— —_—
GRID #2 DISSIPATION Pg2: J— _—
HEATER—CATHODE VOLTAGE Ehk: —200 _—
CATHODE CURRENT Ik: — ——
CATHODE RES!STANCE Rk : —_— 160
PLATE CURRENT (4) Ib(4): — J—
GRID #2 CURRENT le2: J— I
TRANSCONDUCTANCE (4) Sm(4): —— —
PLATE RESISTANCE Tp: — ——

BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE

MAXIMUM VIBRATIONAL ACCELERATION (96 HR FATIGUE TEST—

{NOTE 5!
6.3
300

0
150
0
3.0

0.38
100

12.5
160

10
2.5

3000

0.5

78K

450

180

DES.
MAX.

6.9
33

THE GAHEWA 1S A HEATER-CATHODE TYPE, HIGH TRANSCONDUCTANCE, SHARP CUT—OFF
PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE AS A
WIDE BAND OR IF AMPLIFIER IN MOBILE AND AIRCRAFT APPLICATIONS.

LX)

MIL-E-1
UNITS
VOLTS
vde
vde
vde
vdc

w

w

v
madce
OHMS
mAdc
mAdc
HMHOS
MEG.

~\

_

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A,,0CTOBER

1, 1960 PLATE #6004



6AHEBWA TENTATIVE DATA

%

TUNG-SOL -

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL TESTS/

TEST AQL MIL-E-1 MIN. LAL BOG UAL MAX ALD MIL-E~1
4 uNITS
MEASUREMENTS ACCEPTANCE
TESTS PART 1 COMBINED AQUZ1.0% EXCLUDING MECHANICAL AND INOPERATIVES
HEATER CURRENT: 0.65 1f: 420 432 450 468 480 36 ma
HEATER—CATHODE
LEAKAGE
Enk=+ va T - —_— —_— — ——
100 c 0.65 | hk 15 rAade

Ehk=—4100 Vdc
GRID CURRENT:

Rgi= 1.0 ™EG. 0.65 lc(4): === ——= ol = 2.0 v “Adc
PLATE CURRENT (4): 0.65 Ibt1): 7.5 8.7 10.0 11.3 12.5 2.5  mAde
PLATE CURRENT (2):

Ec4i=10.0 Vdc 0.65 Ib(2) ——— - __ 30  ———  uade
TRANSCONDUCTANCE (4): 0.65 Sm(4):7000 8000 9000 10000 11000 12000 umHOS
SCREEN GRID

L S — 15 ———  uAdc

CURRENT: 0.65 Ic2: 1.5 1.9 2.5 3.1 3.5 1.0 madc
CONTINUITY AND SHORTS
(INOPERATIVES) : 0.4 w——  ——— . . ___  ___

MECHANICAL: ——— = mee e el
ENVELOPE T-Hh% (6-2)

MEASWR EMENTS ACCEPTANCE

TESTS PART 2
INSULATION OF

ELECTRODES: Ef<6,3V

Egi-ALLT=400 Vdc Rga- 100 —— -——— - ___ ___ MG
2.5 all:
Ep-ALLT—300 Vdc Rp- 100 —- J— J— J— —_— MEG
all:
PLATE CURRENT (3):
Ec4=~5,0 Vdc 2.5 Ib(3): B —  —— . . uaAdc
TRANSCONDUCTANCE (2):
EfS5.7 (NOTE 8) 2.5 Ogy
Sm(2) ieem e o 15 ———  PERCENT

GR1D EMISSION:
Ef=7.5V; PREHEAT
5 MINUTES AT Ec4™
O Vdc: TEST AT Eci™
==10 Vdc 2.5 lca@2)-—— _— — - =2.0 PU— uade
RF NOISE:
Esig=35 mVac; Ck=
0.2 uf 2.5 EB: —— e e e [ J— VU
NOISE AND MICRO—
PHONICS:
gf=6.3 Vac;Ebb~Ecc2™
300 Vdc; Eci=0; Rk~
200 OHMS; Ec3 to
GROUND ; Rp=40,000
OHMS ; Rg2=60,000
0HMS ;Cg2=2 uf; Ck=
1000 uf: Ecal=300
mvac. 2.5 EB: —_—_ ——— —— 17 —- VU

CONTINUED ON FOLLOWING PAGE




PRNTER NV, 8. 4,

TENTATIVE DATA

s

TEST

MEASUREMENTS ACCEPTANCE
TESTS PART 2- cont'd.
CAPACHTANCE
CAPACITANCE (NOTE 2)
CAPACITANCE
LOW PRESSURE VOLTAGE
BREAKDOWN ©
PRESSURE= 55t smmHg;
VOLTAGE =500 VaAcC.
VIBRATION (2):
F=25 cps; 652.5:
Rp=2000 OHMS; Ck=
1000 uf

6.5

6.5

2.5

DEGRADATION RATE
ACCEPTANCE TESTS

SHOCK :

HAMMER ANGLE=30°;

Ehk=+400 Vdc;
(NOTE 3) 20

FATIGUE:

96 HRS; G=2.5

FIXED FREQUENCY;

F=25 min., 60 max.

(NOTE 4)

POST SHOCK AND
FATIGUE TEST END
POINTS:

VIBRATION (2):
F=25¢cps; G=2.5;
Rp=2000 ohms; Ck=
1000 uf

HEATER—CATHODE

LEAKAGE :

Ehk=+400 Vdc
Ehk==400 Vdc

CHANGE IN TRANSCON-—

DUCTANCE (1) OF IN—

DIVIDUAL TUBES:
GRID CURRENT(4):

MINITATURE TUBE BASE
STRAIN:

GLASS STRAIN
(THERMAL SHOCK)

6.5

ACCEPTANCE LIFE TESTS

HEATER CYCLING LIFE
TEST:
Ef=7.5V; Eb=Ec4™
Ec2=Ee3=0OV; Ehk=+
400 Vdc; 4min on,
4 min. off.

.

1.0

6 AHEWA

TUNG-sOL

CONTINUED FROM PRECED! NG PAGE

MIL-
£-1

SYH- MIn LAL  BOG
BOL

COMBINED AQL™1.0% EXCLUDING MECHANICAL AND INOPERATIVES

Cgp:
Cin:
Cout:

-— 10
4.5

Ep: —

Ep: _—

|hk:
|hk:

Sm(4):
leds

CONTINUED ON FOLLOWING PAGE

UAL

CHARACTERISTICS AND QUALITY CONTROL TESTS! - cont'd.

MAX.

0.035
12
6

100

200

30
30

20
-4.0

ALD

™

MIL-E-1
UNITS

pt
pf
pf

mvac

mvac

mAade
unade

PERCENT
uadc

TUNG~SOL ELECTRIC INC., ELECTRONK TUBE

DIVISION,

BLOOMFIELD, NEW JERSEY, U.S.A..0CTOBER 1, 1960 PLATE #6005



6AHEWA

(

TEST

ACCEPTANCE LIFE
TESTS

HEATER CYCLING LIFE
TEST END POINTS:
HEATER—CATHODE
LEAKAGE:
Ehk=+400 Vde
Ehk==400 Vdc
4 HOUR STABILITY
LIFE TEST:
TASROOM; Ehk=+
435Vdc; Rgi=0.4
meg. min.
4 HOUR STABILITY
LIFE TEST END
POINTS;
CHANGE IN TRANS—
CONDUCTANCE (4} OF
INDIVIDUAL TUBES:
(TYPICAL SAMPLE
S12E=50 TUBES)
400 HOUR SURVIVAL
RATE LIFE TEST:
TATROCM;Ehk™+4 35
Vdc; Rgi=0.imeg.
min.
100 HOUR SURVIAL RATE
LIFE TEST END POINTS!
(TYPICAL SAMPLE
S1ZEZ200 TUBES)
CONTINUITY AND SHORTS
(INOPERATIVES) :
TRANSCONDUCTANCE (4):
INTERMITTENT HIGH
TEMPERATURE LIFE TEST:
T BULB=+480°C; Ehk=+
435 Vde; Rg4i=0.4imeg.min
500 HOUR INTERMITTENT
HIGH TEMPERATURE LIFE
TEST END POINTS:
(TYPICAL SAMPLE S1ZE™
20 TUBES 48t SAMPLE;
40 TUBES 2nd SAMPLE)

INOPERATIVES?
GRID CURRENT (4):
HEATER CURRENT:
CHANGE IN TRANSCON—
DUCTANCE {4) OF IN—
DIVIDUAL TUBES:
TRANSCONDUCTANCE (2):
(NOTE 8)
HEATER—CATHODE
LEAKAGE:
Ehkx=+400 Vdc
Ehk=—100 Vdc

TENTATIVE DATA
L]
TuNG-sOL —~
CONTINUVED FROM PRECEDING PAGE
CHARACTERISTICS AND QUALITY CONTROL TESTS! - cont'd.
ALLOW. DEF.
per CHARAC.
ist  coma AL MIL-E-1 MIL-E-1
SAMP.  SAMP. & SYMBOL MIN. MAX. uNITS
——  |hk: —— 30 wade
- jhk: J— 30 nAde
1.0 AiSm{t): —— 10 PERCENT
0.6 —— —_— —— —_—
1.0 Sm{4): 6300 — MMHOS
1 3 —— —— _— — —_—
1 3 —— le(4): 0 -2.0 wade
1 3 - |1 410 490 MA
1 3 —  AtSm(4): —- 20 PERCENT
5] _— AEme(z); —— 15 PERCENT
—_ Ihk: _— 20 HAde
! 3 ——  |hk: — 20 uAde
CONTINUED ON FOLLOWING PAGE
.




omurEe N Y. 5. A,

TENTATIVE DATA 6AHEWA
- TUNG-SOL ™

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL TESTS! - cont 'd.

TEST ALLOVABLE DEF.
PER CHARACTER.
ACCEPTANCE LIFE S cons. ‘2L :;:;::‘ " MIL-E-1
TESTS - cont'd. . . n. MAX. unITs
ELECTRODE INSULA—
TION:
gd-all -—  Rgi-all: 50 _— MEG.
p-all 2 5 _—— Rp-all: 50 -  MEG.
TRANSCONDUCTANCE
(1) AVG. CHANGE: —_— -—=  ——  Avg.ASm(4)—— 15 PERCENT
TOTAL DEFECTIVES y 8 _— — — _—
4000 HOUR INTERMITTENT
LIFE TEST END POINTS:

(TYPICAL SAMPLE S1ZEST

20 TUBES 41st SAMPLE;

40 TUBES 2nd SAMPLE) ——— _— e - —— — _—
INOPERATIVES: 2 5 —_— - _— — _—
GRID CURRENT (4): 2 ] _— lci (1) 0 -2.0 pade
HEATER CURRENT: 2 5 —_— 1f: 410 490 MA.
CHANGE IN TRANSCON—

DUCTANCE (4) OF IN—
DIVIDUAL TUBES: 2 5] ——  ASm(4): —_— 20 PERCENT
HEATER—CATHODE
LEAKAGE 1
Ehk=+400 Vdc 2 5 ———  |hx: — 20 pade
Ehk=-400 Vdc ——  |hk: _— 20 Adc
TOTAL DEFECTIVES: 5 10 -— —— -— — -

500 HOUR CATHODE INTER—
FACE RESISTANCE LIFE
TEST:
TAZROOM;Ef=7.5 Vac;
Ehk=0Q; 91,92,93 and
P FLOATING —_— — — e —— —
500 HOUR CATHODE INTER—
FACE RESISTANCE LIFE
TEST END POINTS:
(TYPICAL SAMPLE SIZE™
20 TUBES 4st SAMPLE,
40 TUBES 2nd SAMPLE)
INTERFACE RE—

SISTANCE: 1 3 —_ Ti: —_— 25 OHMS

NOTES

1. CHARACTERISTICS, QUALITY CONTROL TEST PROCEDUKES, AND INSPECTION LEVELS ARE MADE ACCORDING
TO THE APPROPRIATE PARAGRAPHS OF MYL-E-1, "INSPECTION INSTRUCTIONS FOR ELECTRON TUBES" AND
NIL-STD-1054A.

2. WITH CYLINDRICAL SHIELD #316 CONNECTED TO CATHODE LEAD.

3. TEST CONDITHONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL~E-1 BASIC SPECH-
FICATIONS.

CONTINUED ON FOLLOWING PAGE

s
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6AHEWA TENTATIVE DATA
- TUNG-SOL N

CONTENUED FROM PRECEDING PAGE

NOTES — conT'p.

%, TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-1 BASIC SPECI-
FICATICNS.

5. THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE EXPECTED.

6. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTIC TESTS UNLESS OTHERWISE STATED
UNDER IMDIVIDUAL TEST ITEMS.

7. 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 REAL1ZED.

©

CHANGE OF TRANSCONDUCTANCE FOR INDIVIDUAL TUBES FROM THAT VALUE MEASURED AT Ef=6.3 TO THAT
VALUE MEASURED AT Ef=5.7 V.

GAHEWA

Ef = 6.3 Volts

Ec, = 150 Volts DC
Ecs= O Volt
|b = e——————
g T e — -
Euc'
[+ 4
iy}
a
=
= =T
230
= /
—~ A
8
- { ~1.0
£ 20
= B 1
= K -1.5
b |
a A l
o |n A v—2V.OI
=T A Pt e ot E.,=0 vl
= ct -2.5
w = et == o = f 1.0 -3.0
= P e oo e - -2.0 -3.5
z ] -4.0
0 100 2 300 400 500 600

PLATE YOLTS

[ I T T T T T TP T T P T T T T T T T T 0]




rMINTES IN V. 8. &,

TENTATIVE DATA G6AHGWA
GAHEWA
Ef = 6.3 Volts
Ep = 300 Volts DC
Ecy= 0 Volt
10.0 b 3o
g
o
7. /
i 130
a 7 [+
= Mg
d 17 3
x // i
?5- ' 20=
2 7} =
g A v
o > -
=o ALY a
52- ,’" '[/ /Ion-
o Yy
00 \Y) thry t[?’\(ﬂ // QQ / ,/
ch'} +—HAA ,&%r N DI
-10.0 ~8.0 6.0 5.0 2.5 K
GRID #1 VOLTS
LI T T T T T T T T T T T I T T T T T T I IT 1T
GAHOWA
Ef = 6.3 Volts
Ep = 300 Volts DC
Ec;™ 0 Volt
12500
V.
4
1
7 .0000‘”
/ e
/1 1] =
7 700 &
4AViNEyiEN| W
/ =
I‘ 5
Wi« 2
ol 1 5000 2
X 4 I/ S
a4 of =
4 SIS £
s ARy 2500
7
/
/ /¥
rd A
LA - Z 0
-12.5 -10.0 -8.0 -6.0 -4.0 -2.0 0
GRID #| VOLTS
(I T T T T LT T T T I T T T T T T T T I T T T T ITT1
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