TECHNICAL INFORMATION

g/rrp//anrp A ?/DHWI'I‘A

The 6AH6WA is a heater-cathode type, high transconductance, sharp cut «off pentode of miniature
construction designed for use as a wide band or |F amplifier. It will maintain its emission and
freedom from excessive cathode interface resistance even after long periods of operation under
cut-off conditions. It is designed for dependable operation under conditions of shock and vibra-
tion usually found in mobil and aircraft application. The heater -cathode construction is designed to

withstand many thousands of cycles of intermittent operation.

MECHANICAL DATA

ENVELOPE: T-5%Glass
BASE : Miniature Button 7. Pin
TERMINAL CONNECTIONS :

Pin 1 Grid #1 Pin 5 Plate
Pin 2 Grid #3 Pin 6 Grid #2
Pin 3 Heater Pin 7 Cathode
Pin 4 Heater
MECHANICAL RATINGS :
Maximum Imguct Acceleration (Shock Test —Note 3) 450 G
Maximum Vibrational Acceleration {96 Hour Fatigue Test —Note 4) 2.5 G
Maximum Bulb Temperature 180 °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 max -
imum bulb temperature is exceeded. The life expectancy may be reduced i conditions other than
those specified for life test are imposed on the tube and will be reduced appreciably if maximum
ratings are exceeded. Both reliability and performance will be jeopardized if filament voltage 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.

RATINGS AND MIL-E -1 DESIGN NORMAL NORMAL
NORMAL OPERATION: SYMBOL MINIMUM TEST OPERATION
CONDITIONS {Note 5)
(Note 6)

Heater Voltage (Note 7) Ef: 5.7 6.3 6.3
Plate Voltage Eb: cees 300 300
Crid #1 Voltage Ecl: caea 0 0
Grid #2 Voltage Ec2: cnen 150 150
Grid #3 Voltage Ec3: ceee 0 0
Plate Dissipation Pp: cene e 3.0
Grid #2 Dissipation Pg2: “ene ceee 0.38
Heater - Cathode Voltage Ehk: -200 “ena 100
Cathode Current Ik: “eee ceee 12.5
Cathode Resistance Rk: CELE 160 160
Plate Current (1) Ib(1): caee —ees 10
Grid #2 Current le2: S ceee 2.5
Transconductance (1) Sm{(1): nee ceen 9000
Plate Resistance tp: cee- cnee 0.5

Tentative Data

RAYTHEON MANUFACTURING

i

NEWTON 58, MASS.

October 15, 1957

RELIABLE PENTODE
TYPE

6AH6WA

1 7/8°" max, —a=i
2 1/8" maxe ——ad

BOTTOM VIEW

78K

DESIGN MIL-E -1
MAXIMUM UNITS

6.9 \'
330 Vdc
ceas Vdc
165 Vde
ceae Vdc
3.3 w
0.45 w
+200 v
28 mAdc
eene ohms
CEER mAdc
cane mAdc
ceee pmhos
CEPR Meg.
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TYPE GAHG6WA

RELIABLE PENTODE

ELECTRICAL DATA (Cont’d.)

CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1)

TEST CONDITIONS AQL MIL-E-1 MIN LAL BOGIE UAL MAX ALD MIL-E-1
% SYMBOL UNITS
MEASUREMENTS ACCEPTANCE TESTS PART 1 Combined AQL=1.0% excluding Mechanical and Inoperatives
Heater Current: 0.65 If: 420 432 450 468 480 36 mA
Heater - Cathode Ehkf+100 Vdc 0,65 Ihk: eess cess  ceea  wees 15 «eeee pAde
Leakage: Ehk= =100 Vdc lhk: cese eees  eees  eeee 15 ecen (Adc
Grid Cutrent: Rg1= 1.0 Meg. 0.65 le (1): cces sase  sese  sees =20 eee. pAde
Plate Current (1): 0.65 b (1): 7.5 87 10,0 1.3 12,5 2.5 mAdc
Plate Current (2): Eci=10.0 Vdc 0.65 Ib (2): cese eess  eeee  seee 30 --.. pAde
Transconductance (1): 0.65 Sm(1): 7000 8000 9000 10000 11000 2000 pmhos
Screen Grid Current: 0.65 le2: 1.5 1.9 2,5 3.1 3.5 14 mAdc
Continuity and Shorts 0.4 cees eese eees  eses  meas  ases sees coon

(inoperatives):

Mechanical: Envelope T=5%(6~2) cees ceee cess  sece  eess  eeas  ssee sese ceee

MEASUREMENTS ACCEPTANCE TESTS PART 2

Insulation of Ef=6,3V

Electrodes: Egl—ali=~100 Vdc 2.5 Rgl-ali: 100 ccce  eame  cosa  ases ween Meg.
Ep—ali=~300 Vdc . Rp—-all: 100 esese eeee scee  sees asse Meg.

Plate Current (3): Ec1=-5,0 Vdc 2.5 b (3): 5 cese  sece  suse  eses sees pAde

Transconductance (2): Ef=5.7V (Note 8) 2.5 AEGS"‘ (2); sece seee  ceee  ause 15 ceee %

Grid Emission: Ef=7.5V; preheat 5 2.5 1c1(2): wees mmme  eeee  wess w20 eeee pAdec

minutes at Ec1=0
Vdc; Test at Ecl=

—10 Vdc
RF Noise: Esig=35 mVac; Ck= 2.5 EB: cees ames  eees  emes 5 aeee vu
0.2 pf
Noise and Micro - Ef=6.3 Vac; Ebb=Ecc2= 2.5 EB: caes ecse sees  smme 17 eees vU
phonics: 300 Vdc; Ec1=0; Rk=200

ohms; Ec3 to ground; Rp=
10,000 ohms; Rg2= 60,000
ohms; Cg2=2 pf; Ck=1000
yf; Ecal=300 mYac

Capacitance: Cgp: weee eeee  ases  mese 0,035 eeee s

Capacitance: Note 2 6.5 Cin: 80 eee- 10 ceen 12 -... et

Capacitance: Cout: 3.0 ---- 4.5 caee 6 eeee 7.4

Low Pressure Pressure=55+5 mmHg; 6s5 ceee cese esess  esse  sess  seces ases cone

Voltage Breakdown: Voltage= 500 Vac

Vibration (2): F=25 CﬁS;G=2o5'Rp=2000 2.5 Ep: cecn saes  mses  eeee 100 ee-e mVac
ohms; Ck= 1000 pf

DEGRADATION RATE ACCEPTANCE TESTS

Shock: Hammer Angle=30°; 20 ceen cese wess  mese  eses  eses eses cese
Ehk=+ 100 Vdc; (Note 3)
Fatigue: 96 Hours;G=2.5 Fixed 65 caee teaa eess  sems  sess  eees ssae cans

Frequency; F=25 min,,
60 mox, (Note 4)

Post Shock and Fatigue
Test End Points:

Vibration (2): F=25 cps; G=2.5;Rp= veee Ep: cees meme  ceee  eass 200 eeee mVac
2000 ohms; Ck= 1000 uf

Heater - Cathode Ehk=+100 Vdc vees 1hk: cese emes  sees  sses 30 eee- PAdc

Leakage: Ehk= <100 Vdc Ihk: cese caes  eaee  cese 30 ees- [Ade

Change in Transcon - ceee AtSm(]): ceee sese  sese  aces 20 eeee %

ductance (1) of in-
dividual tubes:
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TYPE 6AHG6WA

RELIABLE PENTODE

ELECTRICAL DATA (Cont’d.)
CHARACTERISTICS AND QUALITY CONTROL TESTS (Note 1) (cont *d.)

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

Ist Combined

Somple Samples

DEGRADATION RATE ACCEPTANCE TESTS (cont 'd.)

Grid Current (1): eecee lel: cese =4,0 pAdc
Miniature Tube weee e ceas  eeee caaa
Base Strain:

Glass Strain (Thermal 2.5 aeee cecs  saes R
Shock)

ACCEPTANCE LIFE TESTS
Heater Cycling Ef=7.5V;Eb=Eci=Ec2= 1.0 enee cece  esae cese
Life Test: Ec3=0V;Ehk=+100 Vdc;

1 min. on, 4 min, off,

Heater Cycling Life
Test End Points:

Heater -Cathode Ehk=+100 Vdc esen thk: <=se 30 pAdc

Leakage: Ehk=-100 Vdc cees lhk: ceee 30 pAde
1 Hour Stability TA=Room; Ehk=+135Vdc; cees ceee cose  sess  eeae
Life Test: Rg1=0.1 meg. min.

1 Hour Stability
Life Test End Points:

Change in Transcon- (Typical Sample Size= 1.0 A'Sm 1): ceen 10 %
ductance (1) of in- 50 tubes)
dividual tubes:

100 Hour Survival TA=Room; Ehk=+135 cene aeee cess  aree coes
Rate Life Test: Vdc;Rg1=0.1 Meg. Min,

100 Hour Survival Rate (Typical Somple Size= cons cene cece  eeee  auas
Life Test End Points: 200 tubes)

Continuity and Shorts 0.65 ceea cees  eses ceee

(Inoperatives):

Transconductance (1): 1.0 Sm(1): 6300 «---  pmhos
Intermittent High T Bulb=+180°C; aeea veee ceee  sses  sess
Temperature Life Ehk=+135 Vdc;

Test: Rg1=0.1 Meg. Min.

500 Hour Intermittent  (Typical Sample Size=20
High Temperature Life tubes 1st sample; 40 tubes

Test End Points: 2nd sample ).

Inoperatives: seee ceee R 1 3
Grid Current (1): cee- le(1): 0 -20 pAde 1 3
Heater Current: ceee If: 410 490 mA 1 3
Change in Transcon- cace A, Sm(1): ceee 20 % 1 3
ductance (1) of In-
dividual tubes:
Transcon - (Note 8) ceee AEme (2): ceee 15 % 2 5
ductance (2):
Heater - Cathode Ehk=+100 Vde ceee lhk: aane 20 pAde 1 3
Leakage: Ehk=-100 Vdc ceen thk: ceee 20  pAde
Electrode Insula-
tion:

gl —all —eee Rgl ~all: S0 eces Meg.

p—all eeee Rpeall: 50 ee-e Meg. 2 3
Transconductance coea Avg.A Sm(1): eeee 15 % .esn coe
(1) average change: t
Total Defectives ceas ceae eces  eses ceesn 4 8
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TYPE 6AHG6WA

RELIABLE PENTODE

ELECTRICAL DATA (Cont'd.)

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

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

1st Combined

Soample Samples

ACCEPTANCE LIFE TESTS (cont'd.)
1000 Hour Intermittent  (Typical Sample Sizes=20 cenn ceee cees  eees cans . .ee

Life Test End Points:  tubes 1st sample; 40 tubes
2nd sample),

Inoperatives: ceen eeen cece  weee ceee 2 5
Grid Current (1): caee lel (1): 0 =20 pAdc 2 5
Heater Current: csen If: 410 490 mA 2 5
Change in transcon - ceea AtSm(]): cees 20 % 2 5
ductance (1) of in-
dividual tubes:
Heater - Cathode Ehk=+100 Vdc ceee Ihk: cane 20 pAdc
Leakage: Ehk=~100 Vdc eeee  lhk: cees 20 pAdc 2 5
Total Defectives: ceen ceen ceme  eees ceen 5 10
500 Hour Cathode TA=Room;Ef=7.5Vac; ceen cnae ceee  amen cena aee ees
Interface Resis - Ehk=0;g1,32,93 and
tance Life Test: P Floating
500 Hour Cathode (Typical Sample Size=
Interface Resis - 20 tubes 1st sample,
tance Life Test 40 tubes 2nd sample)
End Points:
Interface Resis - cene ri: ceee 25 ohms i 3
tance:
NOTES

Note 1: Characteristics, Quality Control Test Procedures, and Inspection Levels are made according to the appropriate paragraphs
of MIL-E -1, “Inspection Instructions for Electron Tubes’ and MIL -STD - 105A.

Note 2: With cylindrical shield no. 316 connected to cathode lead,

Note 3: Test Conditions and Acceptance Criteria per Shock Test Procedures of MIL -E -1 basic specifications.

Note 4: Test Conditions and Acceptance Criteria per Fatigue Test Procedure of MIL-E <1 basic specifications,

Note 5: These normal values represent conditions at which control of reliability may be expected.

Note 6: These normal test conditions are used for all characteristic tests unless otherwise stated under individual test items,

Note 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 realized,

Note 8: Change of transconductance for individual tubes from that value measured at Ef=6.,3 V to that value measured ot Ef=5,7V,
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TYPE 6AH6WA

RELIABLE PENTODE
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TYPE 6AH6WA

RELIABLE PENTODE

A

soqulﬂ - OQUD‘QHPUODS uoJs ]

o o
o =1 o
S o S
a 2 2 )
Yy ———
N —~— ]
P B AAOS
A
= 70
E 005-(0 405y
E "914 1 ;
& o) 2f
3] AT 9
Q S N L
[« 4 9 N 2
3 N g
5 N D
o \\ >
w - —
IT) > A >
< a> o> o
o £EMSo =
E .Sé'l“’u S
< S o9
£ Wi w o
5 il
R
]
‘ i 4
i 1
sa.ladtuo”"w - ;uaun:) Q‘D'd
o o °
™ ~ ~ e
— ] Sl o O A O B e
e NN - 1
N . Os N
" — h
'] 1
L (/)
E o :
= p 2
- 10,3\ I
(8] v ] <& St °
o > % Y =
< a>o>11 % ) KRG
X E”go ] AP ‘\ ! >°
(¥ .‘_’~o";?|| M ?:c -
w = It e T ” *
Q bR 7,1\ P
2 £ e =
5 (&) 8 o
: p
z >
)
wn =] \n °
~ n I3

s9sadwo)| 1w = Jus4in) Z# plig

o

October 15, 1957

NEWTON 58, MASS. Page 6 of 6



