SUBMINIT

Bulb . . . . . . oo e e e s T-3
Base . . . . . - . . .. E&-10, Submintature Button Flf.‘.‘xi.‘ﬂf _Leads
Outline . . . . . . . o e e e e e e e e e e e s JEDEC 3-1
Basing . . . . . . o e e e e e e e e e E HDIG
Cachode e e e e e e e e Coated Uniporential
Mounting Position . . . . o o oL o e e Any
RATINGS! (Absolute Maximum)
Bulb Temperature . . . . . . . . o ..o e e 180 °C
Altrude® . L . L L L e e e e e e e e e e e e #0,000 Fr,
Radiarion™ _
Total Dosage (neutrons/sq. cm} . . . . . . o o o . 10™ e
Dose Rare {neutrons /sq. cmfsec.) . . . . . . . . . . 10 ny
DURABILITY CHARACTERISTICS!
Impact Acceleration { ¥ msec Duration)® . . . . . . L, 500 G Max,
Farigue (Vibrational Acceleration for Exrended Periods | 25 G Max.
On-Off Heater Cycles™ . . . 0 0 o 0 . o 0 0 0 o o 2000 Min.
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Volrage® . . . . . . . o . o o oo o LERY
Heater Curment . . . .« & v« v w0 v a4 e e e e e 235 mA
DIRECT INTERELECTRODE CAPACITANCES
Shielded®
Grid o Plate {Each Secrion] . . . . .« . . . o . . . 22 pf
T 3.2 pt
Uutpu:
Section Moo L o . . 0 . oL o0 o 1.2 pf
Section Noo 20 L 0 0 0 s e e e e e e e e e L1 pf
Grd oo Grd . . . . . . e e e e e e e 0.020 pf Max.
Plate to Plate . . . . .« . . o e e e e e e e 1.2 pf Max,
CONTROLLED DETRIMENTS
Interelecrode Insulanon® 0 0 0 . . . . L . o L o 0 100 Meg. Min.
Total Grid Carrent™ . . . . . o o 0 L oo o oo L 0.3 pAdc Max.
Grid Emission'' . . . . . L L L L o e e e 0,5 whAdc  Max.
Vibration Oucpur as Equivalent Grid Volaage® . . . . . . 5.5 mVax Max
Heater-Cathode Leakage'™ . . . . . . o . . . . . o . .. 5 whAdc Max,

RATINGS! (Absolute Maximum)

Heater Volage*
Plate Volage
Peak Plare Forward Voloage .
Flate Dissipation (Each Secrion] e e
Plate Currenr (Fach Section)
DC Grid Volrage

Positive Value

Negarive Value
Gnd Current
Hearer-Cathode Volage

Heater Positive with Respect to Cathode

Heater Negative with Respect 1o Cathode
Grid Circuie Resistance

Above 40V

Below 40V

63 (10 %)V

100 Vde
200 v

0.4 W

15 mAdc

0 Ve
55 Vdc
1.0 mAdc

100 v
100 v
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QUICK REFERENCE DATA

The Sylvania Type 7962 is a
frame grid subminiature medium
mu double triode featuring high
Gm, Gm/ma and comparatively
low heater power. It is well
suited to a variery of applications
at frequencies up ro 400 Mc:
including IF preamp, RF ampli-
fier, mixer/local oscillator and
high speed multivibrator. The
Type 7962 is designed to pro-
vide dependable operation under
conditions of severe shock, vi-
bration, high temperature and
high altitude.
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The spacing between the grid and cathode is of such a low order of magnitude as wo preclude the use of excessive
voltages between these elements in commercial tube checkers and shores indicating devices, particularly where the
tube is mechanically excited. The DC or peak AC voltage applied must not exceed 50 volts,

CHARACTERISTICS (Each Section)

Place Woleggt = oo somne i sid vl SUscse e M0 BN0 O AUEOR T i 26.5 60 Vdc
Cathaode Resistor . . . . v v o v v v ot e e e e e e e e e e e e e e e e = 220 Ohms
Grid: Renstor & o SESEEE S S SO EEEE Be BN SR i el B 2,2 — Megs.
PLIETRENE o s soecwsms ot wioh o WOmim s Soe orE i e e 48 5.9 mAdc
TranscondUCtanoe . . . . . . . v v 4 v e e e e e e e e e e e e e e . 9700 10,500 gmhos
Amplihcaeion Factor: o0 o ety oF L0 8 Silaang B o B SRR El 22 22
Grid Volape foc Th S 20 plide o0 con v som iomos oo Foe dos o s -2.2 -5.5 Volts
NOTES:

W e M by

]

I,
11.

i3
14.

. Limitations beyond which normal tube performance and tube life may be impaired.

- If altitude rating it exceeded, reduction of instantaneons voltages (Ef excluded) may be required.

o Tube life and reliability of performance are divectly related to the degree of repulation of the beater voltage to its conter vated value.

o Tests performed ar a measure of the mechanical durability af the tube structure,

- Farce as applied in any divection by the Navy Type High Impact (Flyweight) Shock Mackine for Eleceronic Devices.  Shock dura-

tiom = 3 milliseconds.

. Vibrational forces applied in any divection for a period of 96 hours.
- Ome cycle constes of the application of Ef = 7.0 V for one minute and interrupiton of the filament voltage for four minutes, A

valtage of EbE = 140 Vac i applied continnously.

. External thicld No. 318 connected to cathode.
. Measure cach jection separately with Bf = 6.3 V; Eg-all = — 100 Vde; Ep-all = — 200 Vie; Cacbode is positive o that no

cathode emisiion sccurs,

Measure each section separately with Ef = 6.3 V; Eb = 60 Vide; RE = 220 obms.
Preheat each section separately for five minutes with Ef = 7.5 V; Eb = 100 Vde; RE = 440 obms; Rg = 1.0 Meg.; then test
each section separately with Ef = 7.5 V; Eb = 60 Vie; Ecl = —5.5 Vde; Rg = 1.0 Meg.

» Test each section separasely with Ef = 6.3 V; Eb = 60 Vide; Rk = 220 obms; Ck = 1000 uf; Rp = 10,000 vhms; F = 40 cps;

Acc = 15 g,
Meaiured with Ef = 6.3 V; Ebk = 100 Vde; each section separately.

The radiation ratings are confirmed by a gualification test. The test is conclucted in a juitable readtor furnishing mixed pile radiation
at no leis than 90 % of the ipecified newtron dose rate.  The twhes are measured for elecirical parameters both before and after ir-

radiation,
AVERAGE PLATE CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS
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AVERAGE TRANSFER CHARACTERISTICS
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MECHANICAL DATA
Bull . . . o e e e e e e e e e e e e e e e e e e e e T-3
Base . . . . . . . . . . E8-10, Subminiarare Burton Flexible Leads
Ouatline . - . 0 o o e e e e e e e e e s JEDEC 31
BasinE . . . . . . e e e e e e e e s e e s e o 8DG
Cathode . . . . . o o o Coared Unipotencial
Mounting POSIGIL . . 0 o 0 - . e o e s e e e e Any
RATINGS! (Absolute Maximum)
Bulb Temperature . . . o .+« o« o« a e oe e 180 °C
Aleirude® . L L L L L o o o e e e e e e s 80,000 Fr.
Radiation'*
Toral Dosage (neutrons /sq. om) . .« o o o o . s LY vt
Dose Rate (neurrons/sq. cm fsec.h . . o o . 0 . . . . 10" nv
DURABILITY CHARACTERISTICS!
Impact Acceleration | % msec Duration)® . . . . . . . .. s00 G Max,
Fanigue {Vibrational Acceleration for Exrended Periods)® 125G Max,
On-Off Heater Cycles’ . . . . . . o o o 0 o 0 0o 2000 Min,
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltage® . . . . 0 o o oo e e 6.3 Y
Heater CUtrent . . .« « « 0 v v v v o 0 a0 e e s 350 mA
DIRECT INTERELECTRODE CAPACITANCES
Shielded®
Grid o Plate (Each Secrion) . . . . . o . . . . 2.4 pf
Input (Each Section) . . . . . . . . oo 4.0 pf
Output
Section No. 1 o . 0 . o e e e e e e e e e Lo pt
Section Nou 2 0 0 v o e e e e e e e e e e e e 1.2 pf
Gridto Grid . . . . . . .. b e e e e e 0.030 pf Max.
Platero Plate . . . . .« .« o o o e e e e e e e e s 1.2 pf Max.
CONTROLLED DETRIMENTS
Interelecerode Insulation® - . . 0 . o . o 0 o oo . 100 Meg.  Min.
Total Grid Cuerent™ . . . . . o . . . Lo o0 o —0.3 pAde  Max.
Grid Emission'' . . . . . . . o . 0 0 . e e -1.0 pAde Max.
Vibration (JL:lpu{ as Equivalent Grid Volage™ . . . . . . $ mVac Max.
Heater-Cathode Leakage'™ . . . . . . . . . . o o o o 0 5 pAde Max,
RATINGS! (Absolute Maximum)
Hearer Volage® . . . . . . . . o o o oo 6.3 (£10%)V
Plate Voltage . . . . . . . o o 0o 165 Wdc
Peak Plate Forward YVolrage . . . o . o o o 0 0 0 v 0 30y
Plate Dissipation (Each Section) . . . 0 . 0 o 0 000 1.1 W
Plate Current (Each Section) . . . . . . .« « « « « . . 22 mAdc
DC Grd Volrage
Positive Value . . . . . . . . . . o 0 Wde
Negative Value . . . . . . . o v o oo oo 53 Vdc
Grid Current . . . 0 o 0 0 4 o s e e e e e e e e e 5.5 madc
Heater-Cathode Voltage
Heater Positive with Respect to Cathode 0 0 0 0 0 200 v
Heater Negative with Respect ro Cathode . 0 0 0 0 . 200 v
Grid Circuir Resistance . . . o 0 . . . o 0 0 e e e s 1.1 Meg.

The spacing berween grid No. 1 and cathode is of such a low order of magnirude
as to preclude the use of excessive voltages between these elements in commercial
rube checkers and shores indicating devices, particularly where the tube is me-
chanically excited, The DC or peak AC voltage applied must not exceed 30 voles

]
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QUICK REFERENCE DATA

The Sylvania Type 7963 is a
frame grid general purpose
medium mu double triode of
relatively high perveance de-
sign. It is suited to blocking
oscillator, multivibrator, trigger
applications, as well as IF, mix-
er and RF amplifier service at
frequencies up to approximately
400 me.

The Type 7963 is designed to
provide dependable operation
under conditons of severe
shock, vibration, high tempera-
ture and high altimude.
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CHARACTERISTICS (Each Section)

Pl Rl § S s BS EE B oGy N pl @y mo® miEy BE TR EER A0 100 Vdc
Gl REastor  aowne ooy sox s e § G2 208 S0 SslEleds BRI S R 270 Ohms
B R TRORAE . .o oot L8 o S0 doascand 2D 303 Siw @y woy mee Bob B8 RS 7.5 mAdc
TranscondUCEACE . « + « « « & = & o+ = s ok i i A R 13,000 gmhos
A ETBERIDE BHCLOE . i wun mon Acso® K Fre i RRA S« mE G 0 ARk S 40
Grid Voltage for b = 20 pAdc Max. . . . ¢ o+ o oo n e 6.5 Valts
NOTES:
1. Limitations beyond which normal tube performance and tube life may be impaired.
2. If altitude rating i exceeded, reduction of instantaneous voltages (Ef excluded) may be required.
3. Tube life and reliability of performance are directly related to the degree of regulation of the heater voltage bo its center rated value,
4. Tesss performed as @ medasure of she mechanical durability of the tube structure.
5. Farce as applied in any direction by the Navy Type High Impact (Flyweight) Shock Machine far Electronic Devices. Shock dura”
tion = ¥ millireconds.
6. Vibrational forces applied in any direction for a period af 96 hours.
7. Onme cycle comsists af the application ;}f Ef = 7.0 V for one minute and interruption of the filament voltage for four minuses. A
voltage of Ebk = 140 Vac is appli comtnsnsisly.
8. External shield No. 318 connected to cathode.
9. Measure cach section separately with Ef = 6.3 V; Eg —all = —100 Vde; Ep-all = —300 Vide; Cathode is pasitive 5o that
no cathode emisifon occers.
10. Measure each section separately with Ef = 6.3 V; Eb = 100 Vde; Rk = 270 obmi.
11. Prebeat each section separately for five mingtes with 5{ = 7.5 V: Eb = 100 Vide; Rk = 270 obms; Rg = 1.0 Meg; then test
each section separately with Ef = 7.5 V; Eb = 100 de; Ecl = —6.5 Vde; Rg = 1.0 Meg.
12, Em sach section separately with Ef = 6.3 I Eb = 100 Vde; Rk = 270 obmi; Ck = 1000 pf; Rp = 10,000 ohmi; F o= 40 cp1;
er = 13 g.
13. Measured with Ef = 6.3 V; Ebk = £100 Vide; each section separately.
14, The radiation ratings are confirmed by a qualification test. 'The fest is conducted in a suitable veactor furnishing mixed pile radiation

at no lews than 00 % of the spectfied neutron dose rate. The tubes are measured for electrical paramsters bo before and after ir-
radfation.
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AVERAGE PLATE CHARACTERISTICS
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AVERAGE TRANSFER CHARACTERISTICS
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MECHANICAL DATA
QUICK REFERENCE DATA
Bulb . . . . e e e e e e e e e e I-3
Base . . . . . . . . . . E&-10. Subminiature Burron Flexible Leads The Sylvania Type 8070 is a
Qutline . . . . . . . oo e JEDEC 3-1 subminiature strap frame grid,
Y . HLD high-mu rtriode featuring low
Cathode e e Coated Uniporential heater power, high Gm and Gm/
Mountng Posiion . . 0 0 . L o0 L Lo Lo Any ma. Iris intended for grounded
cathode IF preamp, RF amplifier
RATINGS! (Absolute Maximum) and mixer applications and is
operable into UHF,
Bulb Temperature . . . . . . L L0 L 0000 180 °C The Type 8070 is designed to
Alrrade? . ..o H0,000 Fr provide dependable operation
Badiation® ) under conditions of severe
Toral Dosage (neutrons/sq. cm) . . . . . - . . . . . 10" nye shock, vibration, high tempera-
Dose Rare (neatrons /sq. cm/sec) o . o . . . . 10'% ny ure and high altitu(ﬁ‘,
DURABILITY CHARACTERISTICS! -
Impact Acceleration { % msec Duration e e e 500 G Max. q—:g':'—-
Farigue (Vibrational Acceleration for Extended Periods)® 10 G Max. ©
On-Off Heater Cycles™ . 0 . . 0 0 . 0 0 0 0o L. 2000 Min, Y
ELECTRICAL DATA 1
HEATER CHARACTERISTICS |3.|?5'
Heater Volage® . . . . . . . . . ..o oL 6.3y ' M
Heater Current . . . . . . . L . v e e e e 125 mA T
3
DIRECT INTERELECTRODE CAPACITANCES (Shielded)? ,'L-g;’o"
Grdro Plate . . . . . . . . L Lo 1.7 pf
Input _ . . ..o e e e 3.3 p{f:
Output . L . L L o o L e e e e e e e e 2l p —
Heater to Cachode . . _ . . . . . . . . . .o .. .. 2.3 pf Wﬂuﬂéﬂi{;iﬂgﬂz-
-001" DA,
15"
CONTROLLED DETRIMENTS Hﬂﬂ ]][m Mk,
lnterelectrade Insulaion®® . . . 0 0 . . 0 L 0L 100 Meg.  Min. 4{
Toral Grd Current®™ 0 0 0 0 L 000 L Lo L. 0.4 pAde Max,
Gnd Emussion™ L L L L L L L L L0 o . 0.5 pAde Max, [ _' i
Vibration UurFu: as Equivalent Ec™ . 0 0 . 0 L0 0L L. 2.7 mVac Max.
Heater-Cathode Leakage' _ 0 0 0 0 0 0 0 0 0 0000 5 pAde  Max,
RATINGS! (Absolute Maximum)
Hearer Volage® . . . . . . . . . . . . . . . .. EERES T RY
Plate Veltage . 0 0 0 0 0 0 0 0 0 o0 0o 165 Ve
Peak Plate Forward Volage . . . . . EEIRY
Plate Dissipation . . .« .« o 0 0 0 0 0 0 0 0 e e 1.0 W
Plate Current . . . . . . . . .o e e Co 20 mAdc
DC Grd Velage - N
Posiive Value . . . . . . . .. e 0 Wde
Megative Value . . . . 0. o0 o o000 55 Wdo
Grd Current . . . 0 . L L L Lo e e e 3.0 mAdc
Hearer-Cathode Volrage
Hearer Positive with Respect to Cathode . . . . . . ILEERY —=
Hearer Negarive with Respect 1o Cathode . . . . . . . 100 v —
Grrid Corcuie Resistance . . . . . . . . . o . . . o .. . 1.1 Meg. -
The spacing between grid No, 1 and cathode is of such a low order of magnitude — .
as to preclude the use of excessive voltages berween these elements in commercial ——
tube checkers and shorts indicating devices, parcicularly where the tube is me- -—
chanically excited. The DC or peak AC volrage applied must not exceed 50 voles
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CHARACTERISTICS
Blige Valpae: o oo po sow svasy b by o S 0N R BN SR RSEIASE 110 Vdc
CatRade TUBSIEOOE o » @ 4@ 5 0@ e @06 o908 S WSEE U Foe S o mimee o man 130 Ohms
PlAlE CUMent: & iod Toh Shavi e Gy wiR ST el wue §OA iR WG one S 7.5 mAdc
TranscONAUCIRIEE v oo sivm s sot +os =ow e 8 oae o0 $Te e dEnEiELE ¥ MRS 11,000 pmhos
Anmpsiita iy B e atE T e Bl RIS i el mr mneng B S 8 58
Grid Voltage for b = 20 pAdC  oox vor v 0 s o por nw B0 e e S A -3.0 Ydc
NOTES:
1. Limitations beyond which normal tube performance and tube life may be mpaired.

13,
14,

. The radiation ratings are confirmed by a qualificati

. If altitude rating is exceeded, reduction of instantaneous voltages (Ef excluded) may be required.

on test.  The test is conducted in a suitable reactor furnishing mixed pile vadiation
at mo less than 90 % of the specified newtron dose vate. The tubes are measured for electrical parameters bth before and after ir-
radiation.

. Tests performed as a meaiure af the mechanical durability of the tube sracture.
. Force as applied in any direction by the Navy Type High Impact (Flyweight) Shock Machine for Electronic Devices. Shock dira-

tion = 3 milliseconds.

. Vibrational forces ;Zf.‘rpfr'ed in a.? divection for a period of iix bours, repwkd’? sweeping the range from 30 cps to 3000 cps and back

with the period of the sweep cycle being three minutes.  Heater voltage only shall be applied.

. Ome eycle consists of the application of Ef = 7.0 V for one minute and interruption of the filament voltage for four meimuter. £

voltage of Ebk = 140 Vac is applied continuously.

. Tube life and reliability of performance ave divectly related to the degree of regulation of the beater voltage to st center rated value.
. External shield No. 318 connected to cathode.

i0.
.
2.

Meayure with Ef = 6.3 V; Eg-all = — 100 Vde; Ep-all = — 300 Vide: Cathode is positive so that na cathode emission occurs.
Measure with Ef = 6.3 V; Eb = 150 Vde; Ee = — 1.7 k.

Prebeat for five minates with Ef = 7.5 V; Eb = 150 Vde; Rk = 270 Obms; Rg = 1.0 Mg then test with Ef = 7.5 Vi
Eb = 110 Vde; Bcl = — 3.0 Vde; Rg = 1.0 Meg.

Test with Ef = 6.3 V; Eb = 110 Vde; Ec = 0; Rk = 130 Oms; Rp = 10,000 Obms; Ck = 1000 wf; F = 40 cps; Ace=15 g.
Measured with Ef = 6.3 V; Ebg = 100 V.
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AVERAGE PLATE CHARACTERISTICS
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MECHANICAL DATA ’ QUICK REFERENCE DATA

Bullb . . 0« v v 0 e e AR Bl i Td’:
...... 0, c .
gﬁﬁin: T . ) " rf'miualtu-re- l.lumnl L?EETE[;: : The Sylvania Type B071 is a
Basing R sLE subminiature stra? frame grid,
Cathode . . . . . . . . v oo Coated Unipotential ' ::egltle:-n;u;rz L“'ielgheé‘;z:;i% éﬂv}
¢ L4 X m
Mounring Position . . . . .« . 00w 0 0 0 e e e e e e Any Ma, Itisdesignedfor gronnded
i rid RF amplifier service and is
RATINGS! (Absolute Maximum) E el inE) UHF, ' .
Bulb Temperature . . . . . . o . 2 . 0. x4 ob s s 180 °C | The Type 8071 is designed to
Aldrude? . L L L L L L e e e e 80,000 Fr. provide dependable operation
Radiation® under conditions of severe
Total Dosage (Neutrons/sq. cm) . . . . . . . . . 10" nve shock, vibration, high tempera-
Dose Rate (Neutrons /sq. emjsec.) . . . . . . . . . 1'% ny ture and high altitude.
DURABILITY CHARACTERISTICS* -
Impact Acceleration ( % msec Duration)™ . . . . . . . . 500 G Max., | 400",
Farigue (Vibrational Acceleration for Extended Periods)® 25G Max, MAX,
On-Off Heater Cyeles” . . . . . . . . o o o o0 2000 Min. r
ELECTRICAL DATA /1’\\ -
HEATER CHARACTERISTICS
Heater Voleage® . . . . . . . . . . .. ... 6.3V : 313'
Heater Current . . . . .« 4 v o 4 v o v 0 0 v 0 v s 125 mA
) T3
DIRECT INTERELECTRODE CAPACITANCES (Shielded)? o
GrideoPlate . . . . . . . . .. .. o000 2.4 pf 080
Impur . . . . . L e e s ke e e e e 4.0 pf
T T 1.8 pf
Heaterto Cathode . . . . . o . . 0 00000 2.6 pf SiEiTS
Grounded Grid Operation _ﬂégl-abuiﬂ'
Plateto Cathode . . . . . . . . o 0L 0oL 0.12 pf s
INPUE . . . v v o e i e e e e ke e e e e e e 5.6 pf MiN.
OQUEPUE .+ o v v v v i v v s w s e e e n g e 4.0 pf 1
CONTROLLED DETRIMENTS I
Interelectrode Insulation'™ . . . . . . . . L L L L. 100 Me‘f Min.
Total Grid Current® . . . . . . . . .. 0.0 .. 0.4 ph Max.
Grid Emission' . . . . . . . . e e e e e e e e -0,5 pAdc  Max.
Vibration Clu:l]:ul: as Equivalent Grid Volage™ . . . . . . L4 mWac Max, -
Heater-Cathode Leakage™ . . . . . . .. . o 0. .. 5 wAdc Max,
RATINGS! (Absolute Maximum)
Heater Voltage® . . . . . . . . .. ..o 6.3 (=10 %) V
Plate Voltage . . . . . . . . o ¢ v v i v o v v a 165 Vde
Peak Plate Forward Vu]rdge ............. 330 v
Plate Dissipation . . . . . . . . . . .. oo ... 2.0W — - -
Plate Current . . . . . .« & 4« = o+ 4 & 0 4w o4 20 mAdc
DC Grid Voltage
Positive Value . . . . . . . . . . . . o .. 0 Vdc
MNegative Value . . . . . . . . . . .. .. ... 55 Vdc
Grid Current . . . . . & & 4 0 0w e e e e e e e s 3,0 mAdc
Heater-Cathode Volrage
Heater Positive with Respect to Cathode . . . . . . 100 v
Heater Negative with Respect to Cathode . 0 . . L . 100 v
Grid Circuit Resistance . . . . . . . .« . 0 00 . . . 0.1 Meg.
The spacing berween the grid and cathode is of such a low order of magnitude as
to preclude the use of excessive volrages between these elements in commercial
tube checkers and shores indicaring devices, particularly where the tube is mech-
anically excited. The DC or peak AC voltages applied must not exceed 30 voles,
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CHARACTERISTICS
Plae Wollhge.:: oop oo oy som o0 susfons S0 i Eo essmoEsis Nide moR Ser moo 150 Ve
Cathode ReRiBEAr o 5 dcd eod 656 i B W med e B5E B e Bih BE $ou e 100 Ohms
Plafe CREEAL .o Gontd o Sh8 00 S Tl OB S i UL s A e W e 11.5 mAdc
TranscondUCANCE . . . & & 4 v 4 v & e b e e e e e e e e e e e e e e e e e 12,000 gmhos
Amplification Factor -7 o5 20 20 v O e w Ea v o o Sk ds B 56
Grid Volage forTb s 200pAde & o0 oo sis v ah cr b wn wime e 6e ww woa —4.0 Volts
NOTES:
1. Limitattons beyoned which wormal tube performance and tube lfe may be impaived,

o altivsde rating & exceeded, reduction of instantaneons voltages (Ef excluded) may be vequired.
. The radiation ratings are confirmed by a qualification test. The test is condweted in a sitable veactor furnishing mixed pile radiation

at no less than 00 % of the specified nestron dose rate. The twbes are measured for electrical parameters both before and after ir-
radiation,

. Testr performed ar a measure of the mechanical durability of the tube sructare.
. Force as applied in any divection by the Navy Type High Impact (Flyweight) Shock Machine for Electronic Devices.  Shock dura-

fom = ¥ milliseconds.

. Vibrational forcer aiplied in any divection for a period of 96 bowrs,
. Owe cycle constitr of the application of Ef = 7.0 V for ome minwte and intervuption of the filament voltage for fowr minutes. A

woltage of Ebé = 140 Vac it applied continsosusly,

. Tube life and reliability of performance are divectly related to the degree of regulation of the heater voltage to its center rated value.

. External shield No, 318 comnected to cathode.

. Meassre with Ef = 6.3 V; Eg-all = — 100 Vide; Ep-all = — 300 Vdc; cathode is positive 1o that no cathode emission occurs,

. Meammre with Ef = 6.3 V; Eb = 150 Vde; Fe = — 1.5 Ve,

. Prebeat for five minster with Ef = 7.5 V; Eb = 150 Vde; Rk = 100 Ohms; Rg = 0.1 Mag; then test with Ef = 7.5 V;

Eb = 150 Vide; Ect = —6 Videy Ry = 0.1 Meg.

. Test with Ef = 6.3 V; Eb = 150 Vide; Ec = 0; Rk = 100 Obms; Rp = .01 Meg; Ck = 1000 pf; F = 40 gps; Aec = 15 G.
. Measured with Ef = 6.3 V; Ehk = 100 Ve,
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AVERAGE TRANSFER CHARACTERISTICS
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QUICK REFERENCE DATA

-

LI _!J.__J-li...L 111 _|=_...I.__j._l._|_;___|

u

MECHANICAL DATA

Bulb L Lo T-3
Base . . . . . .. ... E#-10, Subminiature Burron Flexible Leads . ) .
Outline . . . . . o e e e JEDEC 3-1 The Premium Subminiature Type
Basing . . . . . ..o e e e e e e e e e e sDG 8103 is a strap frame grid,
Cathode . . . . . 0 00000 Coated Unipotential medium mu, double triode featur-
Mounting Position . . _ . . . . . ... Lo Any | ing 26.5-volt all element opera-
| tion. It is intended for use as
. . | an RF amplifier, oscillator and
RATINGS! (Absolute Maximum) mixer, and%s operable into UHF.
Bulb Temperature . . . . . . . . . .. L. L L 180 °C The 8103 is designed to provide
Alerade . . 0 L L 0L 0oL oo 80,000 Fr, dependable operation under
Radwiznion® conditions of severe shock, vi-
Toral Dosage (Neurrons /sq. cm) . . . . 0 . . . . 101 nve bration, high temperature and
Dase Rate (Neutrons /sq. emsec) . . . . . . . . . 10" oy high alritude.

DURABILITY CHARACTERISTICS?

Impace Acceleration (% msec Duranen)* . . . . ., ., 500 G Max. | .
Fatigue (Vibrational Acceleration for Extended Peniods)® . | G Max. | -"_E: —
On-Off Heater Cyeles® _ . 0 0 . . ., ., .. .. .. 2000 Min. | '
ELECTRICAL DATA JL
HEATER CHARACTERISTICS
Heater Volage™ . _ . . . . . . . . .. ... ... 05V .
Heater Currens . . . . . . . . . . . . . . .« . .. 75 mA o
DIRECT INTERELECTRODE CAPACITANCES (Shielded)® T3
Grid to Plate (Each Section) . . . . _ . . . . L. 2.3 pt 1078
Input (Each Section) . . . . . . .. L L L. L. L. 3.9 pf 050
Ourpur I
Secon Moo 1 L L L L L0 1.2 pf [
Secrion No. 2 e e e e 1.25 pf [
Geidto Grad . .. . ... ... ... 002pf  Max | Wﬁi‘?&nﬂ
Plate co Plate . . . _ . . . . . . . . L. . 0.8 pf Max. -ooroa |
MIN.
CONTROLLED DETRIMENTS ﬂﬂﬂ [lml i
Interelecrrode Insulanen® 0 0 0 0 0 0 00 0L 0 L L 100 Meg.,  Min.
Total Ged Corrent™ 0 0 0 0 0 0 0 0L L 0.2 wAdc Max.
God Ermession® 0 0 0 0 0 0 00 0L -1.0 pAdc Max. o
Vibration Outpur as Equivalent Eg.™* . © . . . ., ., 1.8 mVac Max.
Heater-Cathode Leakage™ . . . . . . . . . . . . . .. 10 pAdc Max,
RATINGS! (Absolute Maximum)
Heater Volage® . . . . . . . . . ., . C e . 265 (R10®IV
Plate Volage . . . . . . . . . . . . ... ... 55 Ve
Plate Current (Each Section) . . . . . . . . . . . .. 27 mAdc i
Grid Current (Each Secoion) . . . 0 . . . L L L. L. H.5 mAde [
Hearer-Cathode Valtage
Heater Positive with Respect o Cathode ., L L, 100
Heater Negative with Respect to Cathode . ., . . . 100 v e —

The spacing berween grid No. 1 and cachode is of such a low order of magnitude
as to preclude the use of excessive volrages berween these elements in commercial
tube checkers and shores indicating devices, parricularly where the tube is mech.

anically excited. The DC or peak AC voltage applied must not exceed 50 volrs, I %E
CHARACTERISTICS (Each Section) ==
Plate Voltage . . . . . . . ... ... ... ..., 26.5 Vdc 5 E
Gnd Resistar . . 0 . . L L L L 2.2 Megohms : 5 =
Plate Currenc . . . . _ . . . . . . ., 5.5 mAdc %E
Transconductance . . . . L . L L L L L L L. 11,000 umhos | =
Amplification Faccor . _ . . . L L L L L L L L. 20 | - T
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NOTES:

I.

Limitations beyond which normal tube performance and tube life may be impaired.

2. The radiation rating: are confirmed by a gualification test. The test is conducted in a suitably reactor j}:mﬂ.&m‘% mixed pile radiation

at no less than 90 % of the specified meutron dose rate. The tubes are measred for electrical parameters bot

befare and after ir-
rediarion.

. Tests performed as a measure of the mechanical durability of the tube struciure.

4. Force ai applied in any divection by the Navy Type High Impact (Flyweight) Shock Machine for Electronic Devices.  Shock dura-
app afy Y ¥ Dype Hegh I YU

10,
11.

13,

. Teit each section separately with Ef = 26,5 V; Eb = 26.5 Vide; Eg = 2.2 Megs; Cgl

ton = ¥ meillfseconds.

. Vibrational forces applied in any direction for a peviod of six bours, repeatedly sweeping the range from 30 gps to 3000 cps and back

with the period of the sweep cycle being three minstes. Heater voltage only shall be app s,

. One cyele comsists of the application of Ef = 29.0 V' for ane minute and intervuption of the filament voltage for four minutes. A

voltage of Ebk = 140 Vac i applied continuonsly.

. Tube life and reliability of performance ave divectly related to the degree of regulation of the beater voltage to itr center rated value

of 26.5 valis,

. External shield No, 318 connected to cathade,
. Meaiure each section separvately with Ef = 26.5 V; Eg-all = — 100 Vdc; Ep-all = —100 Vde; Cathode is positive io shat no

cathode emisgon vecars,
Measure each section separately with Ef = 26.5 V; Eb = 50 Vide; Ee = — 1.5 Vie.

Prebeat each section sepavately for five minutes with Ef = 31.5 V; Eb = 26.5 Vide; Ry
with Bf = 31.5 V; Eb = 26.5 Vdey Ec = — 3.3 Vde; Rg = 0.1 Meg,

2.2 Meg; then test each section separately

1pf: Rp = 10,000 Obms; F = 40 cfs;
Aec= 13 g,

Measured with Ef = 26.5 V, Ehk = 100 Vie; each section ssparately.
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MECHANICAL DATA QUICK REFERENCE DATA

Bulb . . . . . . o e e e e s o e e e e e e T-3

Base . . . . . . . .. Eg-10, Subminiature Burton Flexible Leads | The Sylvania Types 8185 and
Cutline . . . . 0 0 o e e e e e e e e e e e e s JEDEC 3-8 8186 are subminiature strap
Basing . . . . - 0 o e e e e e e e e sKM frame grid medium-mu triodes
Cathode . . . . . . . . o oo oo Coared Uniporential featuring high Gm and Gm/Ma.
Mounting Position . . . . . . .o e 0o Any They are designed for grounded

grid RF power amplifier service.
Type 8186 is identical to Type

RATINGS! (Absolute Maximum) 8185 except for the 26.5 volt

Bulb Temperature . . . . . . . . . o o .4 a e s 163 °C heater, These tubes are designed

Alorade® . 0 0 L L o s e e e 85,000 Fe. to provide dependable operation

Radiacion? under conditions of severe
Total Dosage (Neutrons/sq. cm) . . . . . . . . . 10 ave shock, vibration, high tempera-
Diose Rate (Neurrons/sq. cmfsec.) . . . . . . . . . 10" nv ture and high altitucﬁ.—‘

DURABILITY CHARACTERISTICS!

Impact Acceleration | 3 msec Duranion)® . . . . .. L. 00 G Max. | M.n:n: _"[
Farigue {Vibrational Acceleration for Extended Periods)® . . 256 Max.
On-Off Hearer Cycles” . . . . . . o . 0 o o o .. 2000 Mir.

ELECTRICAL DATA

HEATER CHARACTERISTICS L?E;?
B1ES 8186
Heater Volrage® . . . 0 . . o . 0 o .. . 6.3 265 Y T3
Heater Current . . . . -+« « « « « . . 300 75 mA
DIRECT INTERELECTRODE CAPACITANCES (Shielded)?
85185 B18G ‘
Cathode te Place . . . . - . . . . . . .. 0,30 0.30 p Max. l
Input (Grounded Grid} . . . . . . . . .. 2.5 10 pf i ! 8 LEADS i
Output (Grounded Geid) . . . . . . . . .. 5.0 5.0 pf _g;_ +.002 .
Cathodeso Grd . . . . . . . . . . . ... 6.0 6.5 pf oi. )
Hearer to Cathode . . . 0 . 0 0 o o o . 2.5 4.0 pf m]ﬂ ”]] '

CONTROLLED DETRIMENTS L

Interelecrrode Insulation™ . 0 0 0 0 o L L o L L . 25 Meg. Min. |
Total Grid Carrent'' . . . . . . . o o 0oL ~1.0 pAdc Max. |
Grid Emission'® . . . . . . . . . o o o 00 e e -1.0 pAdc Max.
Vibration Ourpur as Equivalent Eg™ © 0 0 0 0 . . . .. 5.0 mVac  Max.
Heater-Cathode Leakage™ . . . . . . . . . . . .. .. 20 pAdc Max.
RATINGS! (Absolute Maximum)
Hearer Voltage®
BIBS  _ . . L e e e e e e 63 (0% Y
< B85 0(x10%) Y
Plate Voltage . . . . . . . . 0 o ... 250 Vde — -
DC Grid Voltage . . . . 0 0 0 o000 L -5% Wdc
Peak Positive RF Grid Voleage . 0 . 0 0 0 0 .0 . . 5w
Plate Dissipation . . . . . . . - .« o . o 0. 4,25 W
Grid Dissiparion . . . . . . . L L o Lo e e 0.2 W
Cathode Current . . . 0 . . . . . . . o . . L. 50 mAdc
Cornd Currene & 0 0 0 0 L 0 o o e e e e e e e e e e 10 mAdg
Peak Heater-Cathode Volage
Heater Positive with Respect to Cathode 0 0 0 L 100 v
Heater Negative with Respect o Cathode . 0 0 0 L . LO0 v
Crrid Circuir Resistance |
Class A . o L . 0 000 e e e e e e e 0.1 Megohm |
Fixed Baas Class © . . 0 o o 0 . . o o o L. 001 Megohm :

Cathode Blas Class © . . . . . . . . . . . . . . . 0.05 Megohm
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The spacing between the grid and cathode is of such a low order of magnitude as to pre-
clude the use of excessive voltages between these elements in commercial tube checkers
and shorts indicating devices, particularly where the tube is mechanically excited.

CHARACTERISTICS AND TYPICAL OPERATION

Class A Amplifier

Plare Wolwiee: o oou b i WG ST &9 2w BE RN W W @ 9l By g 200 Vde
OEd VGBI o v vow i e smcenann WE RO RS ANlEiiate eat Gk B 0 Vde
Cathode ReSISIOr . . . & L L h ot it v e bttt e e e e e e e e e e e e e e 220 Ohms
Plate Cxirrenit % i G @l 290 &3 wimee i i iE AR B s B wRERS 17 mAdc
TransconduClange . . . . . o v v e e e e e e e e e e e e e e e 19,000 pmhos
Amplification Factor . . . . . . My METE Tl A i e Shom S itesr e 05 mme 42
Ector Ib = 100 pAde APPROR] i i wiis 0 4 B wa ae e BE 0 aa -7.0 Vdc
NOTES:

i

1.
12,

13.

14,

- Limiting values beyond which normal tube life and normal tube performance may be impaired.
- Af altitude rating is exceeded, reduction of instantaneons voltage (Ef excluded) may be reguired.
. The radiation ratings are confirmed by a qualification test. The test is conducted in a mitable reactor fﬂfﬂfjm mixed prle radiation

at no less than 90 % of the specified newsron dose vate. The twbes are measured for electrical pavameters before and after ir-

radiation.

. Tests performed as & measure of the mechanical durability of the tube structure.
- Force as applied in m:g direction by the Navy Type High Impact (Flyweight) Shock Machine for Electronic Devices,  Shock dura-

tiom = Y millfreconds,

- Vibrational forces applied in any direction for a period of 96 bours.
- Ome cycle consists of the application of Ef = 7.0 V (8185), 29.0 V (B186) for one minute and interruption of the filament voltage

for four minuses. A voltage of Ebk = 140 Vac is applied continuously.

- Tube life and reliability of performance are directly related to the degree of regulation of the heater voltage to its center vated value,
. Capacitances are measured with external Shield No, 318,
I,

Measure with Ef = 6.3 V' (8185), 26.5 V' (8186); Eg-all = — 100 Vide; Ep-all = — 300 Vdc; cathode it pasitive o that no
carbody emisston occurs,

Meainre wirh Ef = 6.3 V (8185), 26.5 V (8186); Eb = 200 Vide; Ec = 0 Vide: RE = 220 Obms.

Prebeat for five minutes with Ef = 7.5 V (8185), 31.5 V (R186); Eb = 200 Vdc; Ec = 0; Rk = 220 Obms: Rg = 0.1 Meg.
Then test with Ef = 7.3 V (8185), 31.5 V (8186); Fb = 200 Vdr; Ec = —9.0 V.

Test with Ef = 6.3 V' (8185), 26.5 V (8186); Eb = 200 Vdc; Ec = 0 Vdc; Rk = 220 Obms; Rp = 10,000 Obms; F = 40
psy Aee = 15 gy Ck = 1000 uf.

Measure with Ef = 6.3 V (8185), 26.5 V' (8186); Ebt = =100 Vdr.
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CONSTANT CURRENT CHARACTERISTICS
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MECHANICAL DATA ~ QUICK REFERENCE DATA
Bulb . . . . . . e e e e e e e e e e e e e e e e T-3
Base . . . . . .. . . . E#f-10, Subminiature Burcon Flexible Leads The Sylvania Type 8210 is a sub-
Oudine . . . . o 0 0 o e e e e e e e e See Dirawing | miniature strap frame grid sharﬁ
Basing . . . . . . 0 e e e e e e e s e . HLS cutoff pentode featuring hig
Cathode . . . . . . . . . . Coated Uniporential transconductance and low grid
Mounring Position  © . 0 . . . L. . L oL e e e e e Any to plate capacitance by virtue of
atop grid No. 1 connection. The
RATINGS! (Absolute Maximum) | 8210 is well suiced 10 VHF, RF
and IF amplifier and mixer
Bulb Temperature . . . .« . o o 0 0. 0 s e e 180 °C service. It is designed to pro-
Alrirade? . . L L L L L e e o e e e 80,000 Fr. vide dependable operation under
Radiation® conditions of severe shock, vi-
Total Dosage (Neutrons/sq. cm) . . . . - o . . . 10" nve bration, high temperature and
Dose Rate (Neutrons /sq. cmjsec) . . . . . . . . . 10" v high alritude.
DURABILITY CHARACTERISTICS! 200"
Impace Acceleration ( ¥ msec Duracion)® . . . . . . . . S00 G Max. MAX. 2:1'0.
Fangue (Vibrational Acceleration for Extended Periods)® L. 25 G Max. i
On-Off Heater Cycles™ . . . . . . . . o oo o .. . 2000 Min. [ __T'
ELECTRICAL DATA
HEATER CHARACTERISTICS .
i |.795"
Heater Volaage® . . . . . . . . .. . .. . ... 6,3 W p:ﬁ
Heater CURTEAL . . .« v = = o+ = o v e 0 v o e = 125 mA
T3
DIRECT INTERELECTRODE CAPACITANCES (Shielded)® ' ks
Grid No. 1 ro Plate (Max.} . . . . . . . . . . . . . 0,012 pf
T 4.8 pf
OUIPUE . . . o v v v v e e s e e e e e e s 3.8 pf ﬁ_l_l_r,_]___i
L . _ogo" 1.500"™
q ED TS : MIN.
CONTRO DETRIMEN I ”%l
Interelectrode Insulation™ . . . . 0 o o 0oL 100 Meg. Min. NNED _ oam
Toral Grid Current™™ . . . . . . . . . o . L. . . -0.3% ;.:J’L\i'. Max, 8 LEADS 017" DiA. -001"
Grid Emission™ . . . . . . . . . . . - o o e 0w e 0.9 pAde  Max, - |
Vibration Ourpur as Equivalent Eg® . . . . . . . . .. 1.2 mVac Max.
Heater-Cathode Leakage™ . . . . . . . . . o . . o .. 5 wAde Max |
RATINGS! (Absolute Maximum) ‘
Heater Voleage® . . . . . . . . . . oo oo 63 (X10%)V
Instantaneous Plate Volage . . . . . . . . . . . .. . 330 Y
Plate Voltage . . . . . . . . . . . . o o oo 165 Ydc
Grid No. 3 Voleage . . . . . . . . . . . o oL 22 Ve
Grid No. 2 Voltage . . . . . . . . . o o o oo . 155 Vdc
Plate Dissipation . . . . . . -« « « o 00 a . LW
Grd Neo. 2 Dissipation . . . .« -« o 0 0 0000 0.55 W - —_—
Cathode Curtent . . . . . . .« .« & 0 v 0 0 o0 10,5 mAde
Grid No. 1 Voluage
Positive Walue . . . . . . . . o 0w . e e s 0 Vdc
Megarive Value . . . . . . . . .. oo oL 55 Vdc -
Heater-Cathode Vaolage | B
Heater Positive with Respect to Cathode . 0 0 L L 100 v |=
Hearer Negative with Respect to Cathode . . . 0 . 104 v i
Grid No. 1 Circuir Resistance . . . 0 . 0 . . . -« « - 1.1Meg. !!
The spacing berween grid No. 1 and cathode is of such a low order of magnitude ' | =
as to preclude the use of excessive voltages berween these elements in commercial | §8

tube checkers and shores indicating devices, particularly where the tube is mech-
anically excited, The DC or peak AC voltage applied must not exceed 50 volts.
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CHARACTERISTICS
EISEEVOIBMBE: Llioilil B U0 e pmr bum man mor s i et RS s 100 Vdc
Coid Mo 3 Valtige: * 200 i v b Sl wi oih s aoa bl n Foe Ea b E 0 Vdc
el Dl & VOIBERE: .owmom won mop momeioisie drd wod G spadty, wid b S uois a 100 Vdc
Cathode Resistor (Bypassed) . . . . . . . . . . . . . . 0t i i e 100 Ohms
PIECOMENE o 5aid oiv % 5 ma W% b ohs ¥h s e bu Do oy A 7.5 mAdc
Grd Mo. 200 .+ oo vov vow von wn mvs sp 6o sis s wE s e e 2.5 mAde
DOBCORUUGIIOES. 05 558 B0 575 5 e e e b r s men Pn Bam o e 8500 pmhos
PR BEsINCE . oo wvein vk ool Bk 4 aiave B9 e DR maaie B oG B 260,000 Ohms
Grid No. 1 Voltage for Ib = 10 gAdc (Approx.) . . . . . . o o v v v v e e e —4.5 Vdc

NOTES:

1. Limitations beyond which normal tube performance and tube life may be fmpaired.
2. If altitude rating is exceeded, reduction of instantaneons voltage (Ef excluded) may be required,
3. The radiation ratings are confirmed by a qualification test. The test is condvcted in a switable reactor fhruﬂ.&;;ﬁ mixed pile radiation

at no less than 90 % of the specified neutron dose rate. The tubes are measured for electrical fparamsters befare and afier ir-
racdiation.

4. Teats performed as a measure of the mechanical durability of the tube structure.
3. Force as applied in any direction by the Navy Type High Impact (Flyweight) Shock Machine Jjor Eleceronic Devices.  Shock dura-
ton = 3 milliseconds,
6. Vibrational forces applied in any divection for a period of 96 hosrs,
7. One cycle consists of the application of Ef = 7.0 V for one minute and snterruption of the filament voltage for four minutes, A
valtage of Ebk = 140 Vac is applied continuously.
8. 'I?ga';':}’é gud reliability of performance are divecely related 1o the degree of vegulation of the beater voltage to its cemter rated value
o 6.3 volts,
9. External shield connected to cathode is similar ts No. 318 except for provisions for top lead.
10. Measured with Ef = 6.3 V; Egl-all = — 100 Vde; Ep-all = —300 Vde; Cathode is positive 15 no cathode emitsion vccurs,
11, Measwred with Ef = 6.3 V; Eb = 125 Vde; Be2 = 125 Ve RE = 160 abms,
12. Prebeated for five minutes with Ef = 7.5 V; Eb = 100 Vde; Ec2 = 100 Vde; RE = 100 abms; Rgil = 1.0 Megp shen teited
with Ef = 7.5 V; Eb = 100 Vide; Ec2 = 100 Vide; Ecl = —6.0 V.
13. Tew with Ef = 6.3 V; Eb = 100 Vde; Ec2 = 100 Vide; RE = 100 obms; Ck = 1000 uf: Rp = 10,000 shae; F = 40 cps;
A = 15 g,
14, Meanre with Ef = 6.3 V; Ebk = =100 Vi,
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AVERAGE TRANSFER CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS
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MECHANICAL DATA ” " QUICK REFERENCE DATA

SYLVANIA

8211

Bulb . 0 v e e e e e e e e e e e e e e A
Base . . . oo .o . E8-10, Subminiature Button Flexible Leads The Sylvania Type 8211 is a
Outhine .« .« o o e e e e e e e e e e e JEDEC 3-3 | subminiature strap frame grid
BAsing - « . 0 oo e e wowow s oenonosoesne st s e s sDL | pentode featuring low heater
Cathode . . v o o e e e e e e e e Coated Unipotential power. ltis intended for use as
Mounting POsition . . . o o o o oo e e s s Any a high gain video amplifier. The
| Type 8211 is designed to pro-
1 _ ; vide dependable operation under
RATINGS! (Absolute Maximum) conditions of severe shock, vi-
Bulb Temperature . . . . o o o« o e o e e . 180 °C bration, high temperature, and
Altirude? . . . . . o e e e e e 80,000 Fr. high altitade.
Radiation® _ _ . _
Total Dosage (Neutrons/sq. cml . . . o v o - . 10 nvt
Dose Rare (Neutrons/sq. cm/sec) - o o -« « o - 10 v | 400" _,
|"_ x|
DURABILITY CH ARACTERISTICS! T —r
Impact Acceleration { ¥ msec Duration}” . . . . . AP 500 G Max,
Farigue iVibrational Acceleration for Extended Periods)™ . 250G M;f.\-_ S
On-Off Hearer Cycles’ . . & . o o o o o 0 0 o v o0 2000 Min.
ELECTRICAL DATA | s
HEATER CHARACTERISTICS T3 MR
Heater Voltage® . . . 0 . 0 . o« oo oo e 63V [ A0
Hearer CUTrENE . o v« o« o 0 o o 0 0 o 0 o e s 260 mA £ DEO
DIRECT INTERELECTRODE CAPACITANCES (Shielded)” :
Grid No. 1o Plate . . . . .« o o 0 o o 0 e e s 013 pf Max, . o erns
INPUE . . o e e e e . 12,0 pf ple g
OQUEPUE  « o o v e o e e o e e e e 8.0 pf | Q" DI,
| 15"
CONTROLLED DETRIMENTS ' ﬂnu mﬂ] M
Interelecerode Insulapon™ . 0 . o 0 0 o . L o S0 Mt‘f_. Min. [ -
Toral Gnd Current'® . - 0 o o 0 o o o o e e -2.0 phAde Max [~ T
Grid Emission' . . . .« . . 0 o o o e e e e s 2.0 pAde  Max.
Vibration Oucpur as Equivalent Grid Veltage™ . o o . . 3.0 mVac Max,
Hc:zt{:r-Cal:hm{:: Leakage™ . . . . .. . o000 20 pAde Max. |
RATINGS! (Absolute Maximum)
Heater Volmage® . . - . . 0 . o o o000 6.3 (10w V
Plate Voltage . . . . . o o v o v o o oo 165 Vdc
Peak Plare Forward Volage . . . . . . . -« o 0 0 o 330 v
Grid No. 2 Volaage . . . . - o o o 0 o o0 o . 155 Vdc
Plate Dissipation . . .« . = =« o« = oo o0 s s 4.0 W
Grid No, 2 Dissipation . . . . . . o 0 0 0 o0 e e 10w
Cathode Current . . . - . .« « < v v 0 e s e 40 mAdc — - —-
Grd Mo, | Vaoloage .
Positive Value . . . . . - . L 0 0 a0 e e e 0 Wdc [
Megarive Value  _ . o . . . o 00w e o e 55 Vo
Hearer-Cathode Voltage
Heater Positive with Respect to Cathode . . . . . . 100 v |
Hearer Megarive with Respect to Cathode . . . . . . 100 v
Grid No. | Circuit Resistance
Self Bias . . . . . . . o e . 0.5 Meg,
Fixed Bias . . . . . . . . o o oo e e . 0.1 Meg, |
The spacing between the grid and cathode is of such a low order of magnitude as

to preclude the use of excessive voltages between rhese elements in commercial
tube checkers and shores indicating devices, particularly where the tube is mech-
amically excired. The DC or peak AC voltage applied must nor exceed 30 volrs,




SYLVANIA
8211

CHARACTERISTICS
PIEEVOIIEE 1% 500 0 fons wus ros wwd svuriel oo v . b e e e R e 150 Vde
Geid Moo 2 Waltege: " (55 Sl G5 Gh BA SRR U iR B BEh o0 FE i 100 Vdc
CAthROdE RESIRIOP S, v aos o wom s aus wowseess G Soh Gon Sdb. e de o 62 Ohms
EPbCNIRBE 05 50 56 G0 i o 008 sin e s e s s i e e 17 mAdc
Gid Nd:ZGaetent = o Bolign D5 S B Baho Zn Do W BT S e 4.2 mAdc
Traosconductance . . . . . . v v v e e e e e e e e e e e e e e 15,500 pmbos
Plate BEsisraice: < 00 575 50 50070 G0 0d be m e eow S mrin e 65,000 Ohms
Grid No. I Voltage fordb = 7o phde ™ & 0 0 20 00 v v os oo e e s : -8.5 Vdc  Max,
NOTES:

1. Limiting values beyond which normal tube life and normal tube performance way be inipaired,
2. Af altitude rating is exceeded, veduction of instantaneons voltages (Ef excluded) may be required.

3. The radiation ratings are confirmed by a qualification test. The test ir condvcted in a mitable reactor _,f.i.rrmlr.&:'r;‘i mixed pile vadiation
at mo less than 90 % of the specified newtron dose vate, The twbes are measured for electrical paramsters botl before and after dr-
vadiarion.

4. Teas performed ar a measure of the mechanical durability of the tube struciure.

3. Force ar applied in any direction by the Navy Type High Impact (Flyweight) Shock Machine fir Elecerondc Devices,  Shock dura
tar = ¥ mil{iseconds,

6. Vibrational forces applied in any divection for a peviod of 96 howrs,

7. One cycle consists of the application of Ef = 7.0 V for one minute and interruption of the filament voltage for four minutes. A
valtage of Ebk = 140 Vac is applied conginuonsly.

8. Tube life and reliability of performance are directly related to the degree of regulation of the heater voltage tv ftr center rated valwe.

9. Capacitances are measnred with an external Shisld No. 318,

10, Meawwred with Ef = 6.3 V; Egl-all = — 100 Vi, Ep-all = —300 Vc; cathode & positive 5o no cathade emissfon necwrs,

11, Measured with Ef = 6.3 V; Eb = 150 Vide; Ec2 = 100 Vde; RE = 62 Obm,

12, Pre.&wmz’_,rarﬁw minwtes with Ef = 7.5 Vi Eb = 150 Vde; B2 = 100 Vide; Ré = 62 Obms; Rgl = 0.1 Meg; then
tested with Ef = 7.5 V; Eb = 150 Vde; Ec2 = 100 Vde; Ecl = — 10 V.

13. Test with Ef = 6.3 V; Eb = 150 Vic; Fe2 = 100 Vide: RE = 62 Obms; Ck = 1000 uf: Kp = 2000 Obms;
F = 40cps; Acc = 15 g,

14. Measure with Ef = 6.3 V; Ebt = 100 V.
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SYLVANIA SUBMINIATURE STRAP FRAME GRID TUBES FOR MILITARY AND INDUSTRIAL APPLICATIONS VOL. 1

The advantages of the strap frame grid are quite of subminiature construction. Consistent with
well known and are attested to by the steady in- other Sylvania Premium Subminiature tubes, the

crease in the number of new electron tubes employ-

ing this innovation. The area of growth in the past, however, had
been restricted to miniature and larger designs. About two years
ago, Sylvania launched a program to develop a subminiature frame
grid tube design for the Military and Industrial markets. The re-
sults of this program to date are ten (10) new tube types. Each
new type, when compared with its nearest conventional predeces-
sor, shows a marked improvement in gain and operating efficiency
of both the plate and heater. In addition, the new design offers
the mechanical ruggedness, stability and reliability, characteristic

new frame grid types are immune to nuclear radia-
tion, as defined by specification.
This booklet is divided into two parts: The first section con-
tains a brief description of each type, circuits for a number
of basic building-block applications and performance data. The
second section is comprised of data sheets which define each
type in terms of mechanical and electrical ratings, average
characteristics, basing connections and other pertinent details.
Characteristic curves are also provided to facilitate circuit design
and evaluation,

Description /Application

SINGLE TRIODES 11,000 gm — 58 Mu.
Grounded cathode IF preamp, RF amp
and mixer; operable into UHF; low heater
pOWer.

12,000 gm — 56 Mu. Grounded grid RF
amplifier; operable into UHF, low heater
POWET,

19,000 gm — 42 Mu. RF grounded grid
power output amplifier. PO = 3.9 W's at
235 Mc,

Same as 3185 except 26.5-V heater.

DOUBLE TRIODES 10,500 gm — 22 Mu.
Low heater power; RF & IF cascode pre-
amp, mixer; operable info UHF.

- 13,000 gm — 40 Mu. Low B+, BTO,
~ multivibrator, trigger; cascode RF & IF
amp, mixer; operable into UHF.
11,000 gm — 20 Mu. 26.5-V heater and
plate operation; VHF RF amplifier, oscil-
| lator and mixer,
PENTODES B,500 gm — 260K rp. Sharp
cutoff; VHF RF and IF amp, mixer: low
Cgp.
15,500 gm — &5K rp. High grain video
amplifier; low heater power.
5000 gm — 50K rp. Sharp cutoff;
~ 26.5-V heater and B-supply; VHF RF and
IF AMP, mixer; low Cgp.



VHF/UHF SINGLE TUBE AMPLIFIER
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The Type 8070 is a high Mu triode featuring comparatively
low heater power, high transconductance and high gm/lb
ratio. The tube is intended primarily for grounded cathode
IF preamp, RF amplifier, mixer and local oscillator applica-
tions, and is operable into the UHF region.

Electrical characteristics include a heater current of 125 Ma

=

ALL CAPACITANCES N sl

Ebb + 110 ¥

at the rated heater voltage of 6.3 Volts; a gm of 11,000 at xim e AT S R e oy SRR
a plate voltage of 110 Volts and a plate current of 7.5 Ma; Las 4 Tumis
SO0 ME -

and a gm/Ib ratio of 1,470 pmhos per milliampere.

As a broadband 50 Mc amplifier, a single stage will provide
a gain of 25 db (noise matched) and a noise figure of 1.6
db for a bandwidth of 6.5 Mc. Performance at 300 Mc shows
a gain of 16.5 db, and a noise figure of 6.0 db for a band-

TRANSFOAMER INPUT BAD QUTFUT WITH SERIES TLMKG

*A choke may be an advisable alternate in some applications.

PERFORMANCE CURVE

width of 11 Mc. The basic circuit in which these data were e wares £

obtained and a performance curve for the frequency range =

of 50 Mc to approximately 500 Mc are shown in the — -
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The Type 8071 is a high Mu (56) triode designed specifically
for application as a small signal grounded grid amplifier at
frequencies up to 900 Mc. Electrical features of the design
include comparatively low heater power (6.3 Volts at 125
Ma) and a gm and gm/Ib ratio at a plate current of 11.5 Ma
of 12,000 umbos and 1,040 respectively. Structural fea-
tures contributing to overall performance include multiple
plate, grid, and cathode leads to minimize lead inductance
and a basing arrangement that provides for isolation be-
tween input and output circuits.

In its intended application at 480 Mc, a single stage ampli-
fier will provide a gain of 14.5 db and a noise figure of 7.2
db for a bandwidth of 9.5 Mc. A basic grounded grid circuit
and a performance curve for the frequency range of 200 to
900 Mc are presented in the accompanying illustrations.

= =




TYPE

B185, 6166z

The Type 8185 is a medium Mu (42) triode designed pri-
marily for application as a grounded grid power amplifier
and frequency multiplier at frequencies to approximately
475 Mc. Features of the design include a gm of 19,000, a
gm /b ratio of 1,100 and high peak cathode current capabil-
ity. Lead inductance is minimized and provision made for
isolation of input and output circuitry by the use of mul-
tiple grid leads. A single tube will provide a useful power
output at 235 Mc of approximately 4.0 Watts at a plate
efficiency of 55 percent. A power output of 1.1 Watts is
obtainable at 475 Mc.

In addition, the 8185 may be used as a continuous wave or
plate pulsed oscillator at frequencies in excess of 700 Mc.
Although not designed for the latter application, a peak
power output of 250 Watts has been obtained in the labora-
tory. Gircuitry and performance data for the aforementioned
applications are presented in the accompanying illustrations.
The Types 8185 and 8186 are identical except for heater
characteristics. Respective heater characteristics are 6.3
Volts at 300 Ma and 26.5 Volts at 75 Ma, .

4-WATT 235 MC CLASS—C POWER AMPLIFIER
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PERFORMAMCE DATA — 235 MC
Heatar Voltage

a185 63V

2186 265V
B-Supply Voltage 200 Vdc
Plate Current 36 mAdec
Grid Current 7 mAde
RF Driving Power (Approx.) 05 W
Power Output 39W
Plate Efficiency 55 Percent

PUSH-PULL AMPLIFIER WITH DRIVER
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PERFORMANCE DATA — 235 MC

Heater Voltage

4185 63V
2186 265V
Driver Final Driver  *Final

B-Supply Voltage 200 200 200 200 Vde
Plate Current 25 a2 27 100 Ma
Grid Current L5 16 2.0 16 Ma
Power Qutput 8 10w
Plate Efficiency 50 50 Percent

*The absolute maximum plate dissipation of 4.25 Watts is ex-
ceeded under these conditions by 0.75 Watt, Although not gener-
ally recommended, such operation may be acceptable in those
applications where a possible reduction in life would not be
objectionable.
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PERFORMANCE DATA — 475 MC
Heater Voltage

E185 63V
2186 26.5 ¥
B-Supply Voltage 100 v
Plate Current 45 Ma
Grid Current 5 Ma
RF Driving Power [Approx.) 01w
Power Qutput L1 W
Plate Efficiency 24 Percent

Data obtained with tube wired directly into the circuit. The use of
2 socket may introduce excessive losses and prevent duplication of
this performance data. Similarly, optimization of application design
factors may result in a substantial increase in operating
efficiency.
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PERFORMANCE DATA — 600 MC

Heater Voltage
8185
2186
B-Supply Voltage
20 W Pulse Width, 200 pps
Cathode Current
Grid Current
Plate Current
Plate Input Power
Power Output
Plate Efficiency

631V
265Y
1400 ¥V Peak
1.25 Amps Peak
325 Amps Peak
925 Amps Peak
1,300 W Peak
250 W Peak
19.3 Percent
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The 7962 is a medium Mu (22) double triode featuring
relatively low heater power (6.3V at 235 Ma) and B-supply
(60V) operation; and a gm and gm/Ib ratio of 10,500 and
1,200 respectively.

It is well suited to a variety of small signal applications at
frequencies up to 400 Mc. It is particularly useful as a
cascode IF preamplifier. In this application at 60 Mc, a
gain of 26 db and a noise figure of 2 db is obtainable for
a bandwidth of 6.5 Mc. A single section operating at 150
Mc as a grounded cathode amplifier will provide, for a
bandwidth of 10 Mc, a gain of 16 db and a noise figure of
4.5 db. As an oscillator, one section will perform efficiently
to approximately 900 Mc.

In addition, the 7962 may be used as a high speed multi-
vibrator. Speed of operation is limited by switching speed,
which is principally controlled by tube gm and input capa-
city. Assuming gm,/Cin as a figure of merit, a numerical
value of 328 is obtained for the 7962. This figure is more
than twice that of many tubes currently serving this
application.
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The 7963 is a general purpose medium Mu (40) double
triode of relatively high perveance design. It is suited to a
variety of applications including: blocking oscillator, multi-
vibrator, trigger; as well as IF, mixer and RF amplifier
service at frequencies up to approximately 400 Mc.
Electrical characteristics of each section at a plate voltage
of 100 Volts include: a pulse plate current of approximately
1 Ampere at a pulse grid voltage of <40 Voltspk ; and,
at a grid bias of —2 Volts, a gm of 13,000, a gm /Ib ratio
1,750 and an rp of 3,100 Ohms.

The speed of operation in multivibrator service is limited by
switching speed, whch is principally controlled by tube gm
and input capacity. Assuming gm/Cin as a figure of merit,
the numerical value of 325 for the 7963 is more than twice
that of many tubes currently serving this application. An
experimental bistable flip-flop circuit is shown in the accom-
panying figure. Satisfactory operation and an output of 10
Volts Pk-to-Pk is easily achieved at 5 Mc with a B-supply
voltage of 30 Volts and an input signal amplitude of
approximately 3 Volts pk.

Circuits intended to develop and deliver a high energy
trigger pulse to a low impedance load generally employ a
thyratron. Weaknesses of this technique include instability
and critical drive requirements. These characteristic prob-
lems with thyratrons can be avoided by using a suitable
vacuum tube, such as the 7963. Referring to the accom-
panying circuit, the configuration is that of a monostable
cathode coupled blocking oscillator driving a power ampli-
fier. The output across the 240 Ohm load is initially, ap-
proximately 270 Volts and decays to 135 Volts in 65
Microseconds. Rise time is from %2 to 1 Microsecond. The
trigger pulse can be applied in series or parallel with the
grid circuit, requiring 7 and 15 Volts respectively, or to the
tertiary winding of the blocking oscillator transformer for
increased sensitivity. The latter arrangement requires a
minimum trigger pulse amplitude of 1.4 Volts peak. The
trigger pulse width in both cases is 2 Microseconds. Energy
gain of the circuit is 70,000

As a small signal RF amplifier at 200 Mc, a single section
provides a gain of 14.8 db and a noise matched noise figure
of 4.0 db for a bandwidth of 8.0 Mc.
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Direct operation of electronic equipments from the rela-
tively low voltage power generating systems of commercial
and military vehicles offers substantial reductions in space
and weight in critical applications by eliminating those
components associated with power conversion. In pursuit of
this objective, two new frame grid tubes, Types 8103 and
SR-2939A, have been developed for 26.5-Volt heater and
B-supply operation. Both tubes are herein described and
summarized in their intended applications. For additional
information, reference should be made to the paper *"Ele-
ments of VHF Receivers for Direct Operation from 26-Volts"
by Messrs. B. B. Scott and T. E. Gausman.

*Copies available from Sylvania Electric Products Inc., Central
Advertising Distribution Department, 1100 Main Street, Buffalo 9,
Mew York,

TYPE

The Type 8103 is a medium-Mu (20) double triode featuring
26.5-Volt heater and B-supply operation. It is designed
primarily to serve RF amplifier, mixer and local oscillator
applications at frequencies up to approximately 300 Mc
and IF pre-amplifier applications. Its transconductance of
11,000 is comparable to that obtained with other tube types
at much higher plate voltages.

A single section operating as a grounded cathode amplifier
at 150 Mc with a bandwidth of 8 Mc exhibits a gain of
15 db and a noise matched noise figure of 4.5 db. As a
cascode amplifier under these same onditions, the Type
B103 provides a gain of approximately 18 db with a noise
figure of 4.2 db. At 60 Mc, cascode operation offers a gain
of 22 db with a noise figure of 2.5 db for a bandwidth of
6.5 Mc. As a mixer, a conversion gain of 9.5 db at 150 Mc,
for a 30 Mc IF with a bandwidth of 5 Mc, is readily ob-
tained. A single section will operate efficiently as an oscilla-
tor to approximately 460 Mc.
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VHF TRIODE MIXER TEST CIRCUIT
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The Type SR-2939A is a sharp cutoff frame grid pentode
designed to operate directly from a 26.5 Volt heater and
B-supply. Static characteristics include a transconductance
of 5,000 pmhos and a plate resistance of 50K Ohms. The
design features top connection to the Number 1 grid to
minimize grid-to-plate capacitance and to provide for isola-
tion between input and output circuits. It is well suited to
RF amplifier, mixer and IF amplifier applications at fre-
guencies up to approximately 300 Mc.

As an RF amplifier at 150 Mc with a bandwidth of 9 Mc, a
single stage will provide a gain of 16 db with a noise figure
of approximately 8 db. Two SR-2939A’s in cascade as a 60
Mc IF amplifier will provide a gain of 38 db for a bandwidth
of 5.5 Mc. In mixer service at 150 Mc, a conversion gain of
17 db for an IF frequency of 10 Mc with a bandwidth of
0.8 Mc, is obtainable. Performance data through 400 Mc is
presented in the accompanying curves.

APPLICATION OF AGC AGC voltages are applied to 26.5V
types in the same manner as higher voltage types. It is
desirable to obtain bias with the grid leak method rather
than from a cathode resistor in order to maintain as high a
plate to cathode voltage as possible. In the case of an
ABC controlled IF amplifier, however, cathode or self-bias is
necessary since the grid leak method results in a significant
variation of input capacitance with AGC voltage.
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The Sylvania Type 8211 is a subminiature frame grid pen-
tode intended primarily for application as a video amplifier.
Electrical characteristics of the design include, at plate and
Grid No. 2 voltages of 150 and 100 Volts respectively: a
transconductance of 15,500 pmhos, a plate current of 17
Ma, and a plate resistance of 65,000 Ohms. Heater char-
acteristics are 6.3 Volts and 360 Ma. Other pertinent data
are contained in the data sheet found in latter pages of
this booklet.
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The Type 8210 is a sharp cutoff frame grid pentode. Fea-
tures of the design include a transconductance of 8,500
hos and extremely low grid-to-plate capacity. The latter
is achieved through double ended construction in which the
grid is connected to a top lead. This arrangement provides
for isolation of input and output circuitry to assure stability
in high gain amplifier applications. The 8210 is well suited
to IF, RF and mixer applications at frequencies up to
approximately 400 Mc.
As a broadband IF amplifier, two 8210's in cascade at
60 Mc will provide a gain 51.5 db for a 6 db bandwidth of
3.5 Mc (3 db - 2.25 Mc). In a similar narrow band configura-
tion at 10 Mc, a gain of 81 db is readily obtainable for a
6 db bandwidth of 300 Kc (3 db- 192 Kc).
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" PERFORMANCE DATA — 10 MC
B-Supply Voltage 100 v
Gain 81.6 db
Bandwidth (6 db) 300 Ke
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PERFORMANCE DATA — 60 MC

B-Supply Voltage 100 ¥
Gain 51.5 db
Bandwidth (6 db) down 15 Mc



