T8¢

3BN4

VHF TRIODE

MECHANICAL DATA

T-5%
LE7-1, Miniatu‘r)r_e2 Button 7-Pin

7EG
. . Coated Unipotential
Mountlng [ R An

ELECTRICAL DATA

HEATER CHARACTERISTICS :
2BN4 3BN4 6BN4

Heater Voltage.............................. 2.8 6.3 Volts
Heater Current. .. ........ 450 200 Ma
Heater Warm-up Time! . 1 Seconds
Heater-Cathode Voltage &Desngn Max. Values)
Heater Negative with Respect to Cathode
Total DCand Peak...................... 100 Volts
Heater Positive with Respect to Cathode
Total DCand Peak................... . 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded) .
Gridto Plate. ... ... ... ... i i 1.2 puf
L T 3.2 puf
Output. .. e e 1.4 puf
Heater to Cathode. . .....................ciiiiiinnininn. 2.8 uuf
MAXIMUM RATINGS (Design Maximum Values)
Plate Voltage......... 275 Volts
Plate Dissipation 2.2 Watts
Positive DC Grid Voltag 0 Volts
DC Cathode Current. .. 22 Ma

Grid Circuit Resistance. . ... ................oooviiiiiiis 0.5 Megohms

CHARACTERISTICS AND TYPICAL OPERATION
Class A; Amplifier

Plate Voltage. . . ...... ... ... .. .. i iiiiiiinnnnnann, 150 Volts
Cathode Bias Resistor. . . .......................ooiie... 220 Ohms
Plate Current. . ... ... .. ... i it i 9.0 Ma
Transconductance. . ......... e et 6800 umhos
Amplification Factor....... 43

Plate Resistance (approx.) 6300 Ohms
Grid Voltage (approx.)for ib = 100 ua.............c...... -6 Volts

NOTE
. Heater warm-up time is defined as the time required for the voltage across
the heater to reach 809, of its rated valve after ap lying four (4) times rated
heater voltage to a circuit consisting of the tube heater in series with a re~
sistance equal to three (3) times rated heater voltage divided by rated heater
current.

APPLICATION

The Syivania Type 6BN4 is a miniature medium mu triode designed primarily for
use as an amplifier in VHF television tuners. The characteristics of the 6BN4 are
simifar- to one section of a 6BZ7.

The 3BN4 employs a 450 ma heater and the 2BN4 has a 600 ma heater. Both tube
types have controlled heater warm-up time for operation in receivers employing a
series heater string.

SYLVANIA Et‘ECTRONIC‘TU'BES
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9ER
Coated Unipotential
Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

6BN8 8BN8
Heater Voltage. . . . ......ccoiininiinninnninn.. 6.3 8.4 Volts
Heater Current. . .............ccoiiiiiiiiinnn, 600 450 Ma
Heater Warm-up Time!......................... 1 11 Seconds
Heater-Cathode Voltage .
(Triode and Diodes Desuh n Center Values)
Heater Negative w:th espect to Cathode
Total DCand Peak. ... .................... 200 200 Volts Max.
Heater Positive with with Respect to Cathode
52 o 100 100 Volts Max.
TJotat DCand Peak..............0uunnnn 200 200 Volts Max.

Triode
Grid to Plate. . ... ....

2.5 puf
Input: g to (h + Tk) . 3.6 puf
Output: pto(h 4 Tk). ..., 0.25 puf
Diodes )
No. 1 Diode Plate to No. 1 Diode Cathode + Heater 1.9 puf
No. 2 Diode Plate to No. 2 Diode Cathode 4+ Heater. 1.9 upf
No. 1 Diode Cathode to No. t Diode Plate 1 Heater. 4.8 upf
No. 2 Diode Cathode to No. 2 Diode Plate 4+ Heater 4.8 puuf
Cou lin
1 D«ode Piate to Triode Grid. . .................... 0.060 uuf Max.
No 2 Diode Plate to Triode Grid. ... .................. 0.10 puf Max.
No. 1 Diode Cathode to All:
1Dkto(h+Tk+2Dk+Tp+IDp+Tg+2Dp)... 5.0 puf
No. 2 Diode Cathode to A|
2Dkto(h+Tk+1Dk+Tp+1Dp+2Dp+Tq)..4 5.0 puf
No. 1 Diode Plate to No. 2 Diode Plate. ............_ ... 0.070 upf Max.
Mo ctﬁm(jﬁ -Ta{'?('-?- l1ull):k+ 2Dk + Tp + 2Dp + Tg) 3.0 uuf
p to + Tp + 2Dp 9. .. .0 up
No. 2 Diode Plate to All:
2Dp to¢h + Tk + 1Dk + 2Dk + Tp + 1Dp + Tg). .. 3.0 ppf
MAXIMUM RATINGS (Design Center Values)
Trlodo Soctlon
Plate Voltage. .. .........coiiiiiiiiiiiiiin i iiininnans 300 Volts
Positive D C Grid Voltage. . 0 Volts
Plate Dissipation....... 1.5 Watts
Grid Circuit Resistance 1.0 Megohm
iode Section
Peak Plate Current (Each Plate)....................... 54 Ma

DC Current (Each Plate). ............................ 9 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Triode Section
Class A; Amplifier
Plate Voltage........... I 250 Volts
Grid Voltage. . . -1 -3 Volts
Ptate Current. 1.5 1.6 Ma
Transconductance. . .
Amplification Factor. .......... s ..
Plate Resistance (approx.}. ...................... 21 000 28,000 Ohms
Grid Voltage (approx.) for Ib = 10pa............. - ~b.5 Volts

Diode Section
Average Current Each Plate at 10 Voits D C’ ........... 50 Ma
Voltage Drop Each Section at Ib = 9MaDC........... 2.6 Volts
NOTE:

1. Heater warm-up time is defined as the time required for the voltage across the
heater to reach 80% of its rated value after applying four (4) times rated
heater voltage to a circuit consisting of the tube heater in series with a re-
ststancte equal to three (3) times rated heater voltage divided by rated heater
curren

NOTE:

2. Test conditions only.

APPLICATION DATA

The Sylvania Type 6BN8 is a miniature, high mu triode, double diode intended for
application in- color and monochrome television receivers. The tube features
separate cathode connections for each section and controlled heater warm-up time
to insure dependable operation in series string receivers.

The 8BNS is identical 1o the 6BNB8 except for heater characteristics.

SYLVANIA ELECTRONIC TUBES
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syLvania yre OBQS

BEAM POWER AMPLIFIER

MECHANICAL DATA

Bulb.. ... ... e T-G}%

Base. .. ... ... ... E9-1, Miniature Button 9-Pin
Outling. . ... .. ... . e 6-4
Basing............. e e Icv

Cathode. . ... ... ... .. ... . i i, Coated Unipotential
Mounting Position. . ... ............ ... ..o, Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

Heater Voltage................c.ooiiiiiiiininnaannn 6.3 Volts
Heater Current. . ... .. ... .. ... . ... . . . il 760 Ma
Heater-Cathode Voltage (Design Center Values)
Heater Negative with Respect to Cathode............ 100 Volts Max.
Heater Positive with Respect to Cathode............. 100 Voits Max.

DIRECT INTERELECTRODE CAPACITANCES

Grid No.1toPlate........ ... ... ... ... i it 0.5 uuf Max.
Input. ...... ... ... ..., 10.8 puf

Qutput................... 6.5 pupf
Grid No. 1 to Heater 0.25 puf Max.

RATINGS (Design Center Values)

Plate Voltage!. ...... .. ... ... it 300 Volts Max.
Grid No. 2 Voltage!. . .. ...............oivuiiiiain... 300 Volts Max.
Negative Grid No. 1 Voltage. . ... .................... 100 Volts Max.
Plate Dissipation. ........... ... ... ... 0 ... 12 Watts Max.
Grid No. 2 Dissipation 2 Watts Max.
Cathode Current. . .................... e 65 Ma Max.
Grid No. 1 Circuit Resistance

Fixed Bias. . ........ .o iiuuniiiiiiiiininan 0.3 Megohm Max.

Cathode Bias. .. ........ ..o iiiiiiniinnivean. 1.0 Megohm Max.

CHARACTERISTICS AND TYPICAL OPERATION
Triode Operation? Pentode Operation
Single

Tube Class AB; Class A; Class AB:
Class A: Push-pul! Single Tube Push-pull

Plate Voltage. ....... 250 250 300 250 250 300 Voits
Grid No. 2 Voltage.. .. —— —_— 250 250 300 Volts
Grid No. 1 Voltage.. .. —— _ — -7.3 -— —— Volts
Cathode Resistord.. ... 270 270 270 135 130 130 Ohms
Grid Voltage (RMS).. 6.7, 8.4 10 4.3 8 10 Voits
Piate Current

(Zero-Signal).. . . ... 34 40 48 48 62 72 Ma

(Maximum Signal). . 36 53.4 52 49.5 75 92 Ma
Grid No. 2 Current

(Zero Signal).....,.. — _— —— 5.5 7.0 8 Ma

(Maximum Signal).. — -_— — 10.8 15 22 Ma
Transconductance. ... —— -—_ 11,300 —— —— umhos
Amplification Factorl.. —— -_— - 19 —_— =
Plate Resistance...... -— -_ 38,000 -—— -— Ohms
Load Resistance...... 3,500 -—_ — 5,200 — —— Ohms
Load Resistance

(Plate to Plate)..... — 10K 10K — 8K 8K Ohms
Maximum-Signal Power

Output!........... 1.95 3.4 5.2 5.7 11 17 Wattls
Total Harmonic

Distortion!. . ... ... 9 25 25 10 3.0 4.0 Percent

SYLVANIA ELECTRONIC TUBES



6BQS5 (conta)

NOTES: . :

1. When the heater and positive voltages are obtained from a storage battery by
means of a vibrator, the maximum values of the plate and Grid No. 2 Voltages
ara 250 volts and that of the plate dissipation 9 watts.

2. Grid No. 2 connected to plate.

3.-Common cathode resistor for push-pull applications.

4, Per Grid.

5. Measured from Grid No. 2 to Plate.

6. For Pentode Operation—Class A Amplifier Service, the maximum signal power
output and total distortion are measured. at fixed bias and therefore represses
the power output available during the reproduction of spesech and music.
When a sustained sine wave is applied to the control grid the bias across the
cathode resistor will readjust itself as a result of the increased plate and screen
grid currents. This will result in approximately 10 percent reduction in
power output. :

7. Measured with fixed bias.

APPLICATION

The Sylvania Type 6BQ5 is a beam power pentode audio amplifier designed for
service in the output stage of high quality audio amplifiers or other equipment
requiring high power output at relative low distortion.

SYLVANIA ELECTRONIC TUBES



vaVANIA TYPE 6BR8

5BR8

MEDIUM MU TRIODE
SHARP-CUTOFF PENTODE

MECHANICAL DATA
T :
E9-1 Miniature Button 9-Pin
6-2 .

9FA
Coated Unipotential

Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
5BRS 6BRS8
Heater Voltage..................cocvivnn... 4.7 6.3 Volts
Heater Gurrent. .. ... .................... 600 450 Ma
Heater Warm-up Timel. .. ... ............... 11 Seconds
Heater-Cathode Voltage (Design Center Values)
Heater Negative with Respect to Cathode
Total DCand Peak. ................... 250 Volts Max.
Heater Positive with Respect to Cathode
DC. . e 100 Volts Max.
Total DCand Peak.................... 200 Volts Max.
DIRECT INTERELECTRODE CAPACITANCES
Triode Section Shielded? Unshielded
GridtoPlate. . ............................ 1.8 1.8 puf
Grid to Cathode. .. ........................ 2.5 2.5 puf
Plate to Cathode. .......................... 1.0 0.4 upf
Heater to Cathode. . ....................... 3.0 3.0 uuf

Pentode Section

Grid No. 1 to Plate. 0.015 uuf Max.

Input............. A 5.0 upf
OQutput.............. o 2.6 puf
Heater to Cathode. . ....................... X 3.0 puf
MAXIMUM RATINGS (Design Center System)
Triode Pentode
Section Section

Plate Voltage. . ... 300 Volts

300
Grid No.2 Voltage. .. ............... ... ... See 6AM8 Rating Chart
Grid No. 2 Susply Voltage. . . . . 300 Volis

Positive Grid Voltage. 0 0 Volts
Plate Dissipation. . ... . 2.7 2.8 Volts
Grid No. 2 Dissipation. . .................... 05 Watt
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Class A! Amplifier Section Section
Plate Voltage. . . ............coovviivann. 150 250 Volts
Grid No.2 Voltage. . . . ..................... 110 Volts
Cathode Resistor. . ...............cooiunnnn 56 68 Ohms
Plate Current. . .............. .. ... ... 18 10 Ma
Grid No. 2 Current. . ..............oouune. 3.5 Ma
Transconductance. . .............c.o0vieinn. 8500 5200 xmhos
Amplification Factor. ....................... 40
Plate Resistance (approx.)................... 5000 400,000 Ohms
Ec? for tb = 10 ga (approx.)................ -12 -10 Volts
NOTES:

1. Heater warm-up time is defined as the time required for the voltage across the
heater to reach 809, of its rated value after applying four (4) times rated heater
voltage to a circuit consisting of the tube heater in series with a resistance
equal to three (3) times rated heater voltage divided by rated heater current.

2. ;Ni:h external JETEC No. 315 shield connected to cathode of section under
ost.

APPLICATION ‘

The Sylvania Types 5BR8 and 6BR8 have a medium mu tripde and sharp-cutoff
pentode contained in one envelope. Types 5BR8 and 6BRS have controlled heater
warm-up time for series string opqration.

SYLVANIA ELECTRONIC TUBES
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syLvANIA TYPE 6BSS8
5BS8
4BS8

MEDIUM MU
DOUBLE TRIODE

MECHANICAL DATA

Bulb. ..o s T-6%

Base. ... .. Miniature Button 9-Pin
Qutline. .. ..ot 6-2

Basing. .. ......... i 9AJ

Cathode. . . Coated Unipotential
Mountmg Position. . ... . ... . Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

4BS8 5BS8 6BS8
Heater Voltage. ........................ 4.5 5.6 6.3 Volts
Heater Current. ... .................... 600 450 400 Ma
Heater Warm-up Time!. . . .............. 1 " Seconds
Heater-Cathode Voltage & esign Center Values)
Heater Negative with Respect to Cathode - :
Total D Cand Peak................ 200 Volts Max.
Heater Positive with Respect to Cathode
DC. . 100 Volts Max.

Total D C and Peak
DIRECT INTERELECTRODE CAPACITANCES (Shielded)?

200 Volts Max.

Section 1 Section 2
GridtoPlate. .. ....................... 1.156 1.15 puf
Input. ... .. 2.6 upf
Output...... o2 puf
Heater to Cathode. . 26 2.6 upf
Plate to Cathode. . ..................... 0.15 0.15 ppf Max.
Coupling
Plateto Plate. ... ...................... 0.01 puf Max.
Plate of Section 2 to Plate and
Gridof Section 1. .. .................. 0.024 suf Max.
Grounded Grid Operation .
Input. .. ... 5.0 5.0 upuf
Output. ... o 2.2 2.2 puf
MAXIMUM RATINGS (Design Center Values)
Plate Voftage. . . . ......... oottt 150 Volts
Plate Dissipation (Each Section). ... ................... 2.0 Watts
D C Cathode Current................. . 20 Ma
Grid Circuit Resistance (Each Section). .. 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class A1 Amplifier (Each Section)
Plate Voltage. . . ............. TN 150 Volts
Cathode Bias Resistor 220 Ohms
Plate Current. . ... ... .. ... .. i 10 Ma
Transconductance. . .. ........... .. i 7200 umhos
Amplification Factor. ... .. 36
Plate Resistance........... 5000 Ohms
Grid Voltage for Ib = 10 pa (Sectlon 2 only -7 Volits
Cascode Amplifier?
Plate Supply Voltage. . . ... ... ... ... ... Lt 250 Volts
. Plate Current. . ....... ... ... ... ... : 16 Ma
Grid Voltage. ..........cv et e -1 Volt
Transconductance 10,000 umhos
Eci for gm = 50 umhos (approx.)...........coiiiininnn -6 Volts

NOTES:
. Heater warm-up time is defined as the time required for the voltage across the
heater toreach 809% of its rated value after applying four (4) times rated heater
voltage to a circuit consisting of the tube heater in series with a resistance
equal to three (3) times rated heater voltage divided by rated heater current.
External shisld No. 315
3 Section 2 (Pins 1, 2 and 3) is intended as the input section of the cascode circuit.

APPLICATION

The Types 4BS8, 5BS8 and 6BS8 are miniature, medium mu, twin triodes designed
for use as low noise v h f cascode amplifiers. The 4BS8 and 5BS8 have controlled
heater warm-up time for series string operation.

SYLVANIA ELECTRONIC TUBES
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sYLVANIA TYyre OBT8

5BT8

DUODIODE
SHARP CUTOFF PENTODE

HIL
MECHANICAL DATA

Bulb. ... T-614

Base. ... E9-1, Miniature Button 9-Pin
Outline. . .....iinii i 6-2
Basing.........ciiiiiiiiii 9FE
Cathode............cooiiiiiiiiiiinnnenn., Coated Unipotential
Mounting Position. ... ..................... .. Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

5BTS8 6BT8
Heater Voltage............................. 4.7 6.3 Volts
Heater Current. .. ...................... .. 600 450 Ma
Heater Warm-up Time!. . . ... ............... 1" Seconds
Heater Negative with Respect to Cathode .
Total D C and Peak....... A 200 Volts Max.
Heater Positive with Respect to Cathode
DG s 100 Volts Max.
Total D Cand Peak.................... 200 Volts Max.

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section

Grid No. 1 to Plate . 04 puf Max.
Input. . . 7.0 puf
Output 2.3 puf
Diode (Each Section)
Plateto (h + k). . ....... ... il 1.3 puf
Cathodeto(h + p)....... ... . i, 3.0 upf
Coupling
Pentode Grid No. 1 to Diode Plate. .. .............. 0.005 puf
Pentode Plate to Diode Plate. . . ................... 0.020 puf
- RATINGS (Design Center System)
Plate Voltage. . . ............... o ittt 300 Volts Max.
Grid No. 2 Supply Voltage. . ...................... 300 Volts Max.
Grid No.2 Voltage. . . ...................coiviin.. See Rating Chart
Positive Grid No. 1 Voltage. .. ... ................. 0 Volts Max.
Plate Dissipation. ........................ ... ... 2.0 Watts Max.
Grid No. 2 tnput. ... .. ... .. i i, 0.5 Watts Max.
Grid No. 1 Circuit Resistance
Fixed Bias............coiiiiiiiiiiiiiiiianann, 0.25 Megohm Max.
Self Bias. . ... ...ttt i i 1.0 Megohm Max.
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage. . . ........... oo, 200 Volts
Grid No.2 Voltage. ... ..................civunnnn 150 Volts
Cathode Bias Resistor.. . .......................... 180 Ohms
Plate Current. . ... ... ... ... ... . ..ot 9.5 Ma
Grid No.2 Current. . ....... .. ... .. . i iviiin... 2.8 Ma
Transconductance. . .............vvvuiiiiennenn. 6200 pmhos
Plate Resistance (approx.)......................... 300,000 Ohms
Grid No. 1 Voltage for I, = 10 gamp (approx.)...... -8 Volts
Average Diode Current with 10 Volts D C Applied
(Each Section). ....... ... ... . i, 8.0 Ma
NOTE:

1. Heater warm-up time is defined as the time required for the voltage across the
heater to reach 809, of its rated value after applying four (4) times rated
heater voitage to a circuit consisting of the tube heater in series with a re-
sistance equal to three (3) times rated heater voltage divided by rated heater
current.

APPLICATION

The Sylvania Types 58T8 and 6BT8 have a double diode and sharp cutoff pentode
contained in one envelope. The pentode section may be used as an IF amgliﬁer,
video amplifier, a gc amplifier or reactance tube. Type 6BT8 has controlled heater
warm-up time for setries string operation.

SYLVANIA ELECTRONIC TUBES






3BU8S "Q
4BUS @

MECHANICAL DATA

Bulb. ..o e T-614

Base. ......... i PR E9-1, Small Button 9-Pin
OQuthing. .. ... e 6-3

Basing. . .....coooviiiiiii i i, 9FG
Cathode..........c.co0iuiiiiiiiiine i Coated Unipotential
Mounting Position. . ........................... . Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

3BUS 4BUS 6BUS
Heater Voltage......................... 3.15 4.2 6.3 Volts
Heater Current. ....................... 600 450 300 Ma
Heator Warm-up Time!. ................ 11 1 - Seconds

Heater-Cathode Voltage (Design Maximum Values)?
Heater Negative with Respect to Cathode

Total D C and Peak................ 200 Volts Max.
Heater Positive with Respect to Cathode
DC. . . e 100 Volts Max.
Total D Cand Peak................ 200 Volts Max.
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 3 to Plate (Each Section). . ................... 1.9 puf
Grid No. 110 All. ... ..o i i iiiaannins 6.0 ppf
Grid No. 3 (Each Section) to All....................... 3.6 puf
Plate (Each Section)to All.............c.cciiiineavanas 3.0 puf
‘Grid No. 3 (Section 1) to Grid No. 3 (Section 2).......... 0.015 uuf Max.
MAXIMUM RATINGS (Design Maximum Values)?
Plate Voltagl e (Each Section). ... ...................... 300 Volts
Grid No. 2 Voltage. .. .......... cviiiiinnnnennennn 150 Volts
Positive D C Gnd No. 3 Voltage (Each Section). ... . 3.0 Volts
Negative D C Grid No. 3 Voltage (Each Section) 50 Volis
Peak Positive Grid No. 3 Voltage (Each Section) 50 Volts
Nagative D C Grid No. 1 Volta 50 Volts
Plate Dissipation (Each Section 1.1 Watts
Grid No. 2 Dissipation....... 0.75 Watts
D C Cathode Current...... . 2 Ma
Grid No. 1 Gircuit Resistance................ . 0.5 Megohms
Grid No. 3 Circuit Resistance (Each Section)............ 0.5 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Both Sections Operating
Plate. Voltage (Each Section).................. 100 100 Volts
Grid No.2 Voltage. . . .............coieinnuns 67.5 67.5 Volts
Grid No. 3 Voltage (Each Section). ............ -10 0 Volts
Grid No. 1 Voltage. . . .............coivivnnnnn Note 3 Note 3
Plate Current (Each Section). ................. 2.2 Ma
Grid No.2 Current. ................ooiiiae, 6.5 3.3 Ma
Cathode Current.” ...............covevvnnnn.. 6.6 7.8 Ma
Each Section Separately with Plate and Grid
No. 3 of Opposite Section Grounded
Plate Voltage. . .................ciiinan, 100 100 Volts
Grid No.2 Voltage. . ...............couvvivnunn 67.5 67.5 Volis
Grid No.3 Voltage. . ..............c.coeevns [} 0 Volts
Grid No.1 Voltage. . ........................, 0 Note 3
Plate Current. .. ......ccooviiniiiiinnne, 2.2 Ma
QGrid No. 3 Transconductance. ................. 180 umhos
Grid No. 1 Transconductance. ................. 1500 umhos
Grid No. 3 Voltage (approx.) for Ib = 100 pa.. .. -4.5 Volts
Grid No. 1 Voitage (approx.) for Ib = 100 ga.... =2.3 Volts
NOTES

. Heater warm-up time is defined as the time required for the voltage across the
heater to reach 80%, of its rated value after applying four (4) times rated heater
voltage to a circuit consisting of the tube heater in series with a resistance
equal to three (3) times rated heater voltage divided by rated heater current.

2. Design-Maximum Ratings are the limiting values expressed with respect to
bogey tubes at which satisfactory tube life can be expected to occur. To obtain
satisfactory circuit - performance, therefore, the equipment designer must
establish the circuit design so that no design-maximum value is exceaded with
a bogey tube under the worst probable operatmg conditions with respoct to
supply-volta?e variati t variation, equipment control
adjustment, loag variation, and environmental conditions.

3. Grid Current adjusted for-100 ua d c.

SYLVANIAELECTRONIC TUBES ~
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6BUS, 3BUS, 4BUS cont

APPLICATION

The Sylvania Types 6BUS, 4BU8 and 3BU8 have dual pentodes with separate
plates and separate No. 3 Grids contained in one envelope. They are primarily
ntended for service as a combined sync separator-clipper and AGC tube in televisio
receivers. The 4BU8 and 3BUS are identical to the 6BU8 except they have con-
trolled heater warm-up time for series string operation.
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12BW4
Ne

FULL WAVE RECTIFIER
UM

MECHANICAL DATA

Bulb. .. s -6

ABB . . L et E9-1 Miniature Button, 9-Pin
Outline. . . ... . i e
Basing. ... ... e 9DJ
Cathode................ .. i, Coated Unipotential
Mounting Position. .. ....... .. .. . i e Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

6BwW4 12BW4
Heater Voltage3 ACorDC................ 6.3 12.6 Volts
Heater Current. . ..................couuue, 900 450 Ma
Maximum Heater Cathode Voltage
Heater Negative, DC................... 450 Volts
MAXIMUM RATINGS (Design Center Values)!
Rectifier Service ‘
Peak Inverse Plate Voitage. .. ...................0u.un. 1275 Voits
A C Plate Supply Voltage Each Plate, RM S
(See Rating Chart ). . ............... ... ......... 450 Volts
D COutput Current. ... ....co.oiiiieiniiiiininnnanas See Rating Chart |
Steady State Peak Plate Current Each Piate
(See Rating Chart 11)........................ D 350 Ma
Transient Peak Plate Current Each Plate
(See Rating Chart II)....................iiaae, 2.0 Amperes
AVERAGE CHARACTERISTICS
Tube Voltage Drop
Tube Conductin%:
100 Ma Each Plate. .. ............................ 40 Volts

TYPICAL OPERATION
Full Wave Rectifier—~Capacitor Input Filter

A C Plate Supply Voltage Each Plate, RM S2. ... ... ... 325 Voits
Filter Input Capacitor. ... ............................ 40 uf
Effective Plate Supply Resistance, Each Piate.. .. e 82 Ohms
D COutput Current. . ... ..o iiiiiiiiiiinnie., 100 Ma
D C Output Voltage at Filter Input.................... 330 Voits
Full Wave Rectifier—Choke Input Filter
A G Plate Sugply Voitage Each Plate, RMS2........... 450 Volis
Filter tnput Choke. ... .......... .. . ... coiiiivenn.. 10 Henrys
DCOutput Current. .......c.oiiiiiiiiiiiiiiannnnn 100 Ma
D C Output Voltage at Filter fnput. ... ................ 360 Volts
NOTES:

1. See “Interpretation of Rating Charts.”

2. A C plate voltage is measured without load.

3. The 12BW4 is intended to be used in automotive service from a nominal
12 volt battery source. The heater is therefore designed to operate over the
10.0 to 15.9 voltage range encountered in this type of service. The maximum
ratings of the tube provide for an adequate safety factor such that the tube
will withstand the wide variation in supply voltages.

APPLICATION

The Sylvania 6BW4 and 12BW4 are miniatyre cathode type full wave rectifiers
featuring relatively high output current capabilities. The 12BW4 is intended
primarily for use in auto receivers having a 12 volt heater supply.

SYLVANIA ELECTRONIC TUBES
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sYLVANIA TYPE 6BW S8

DUO-DIODE
SHARP CUTOFF PENTODE

S .
MECHANICAL DATA "

BUID. o e e T-6% |
Base...... et e s SN E9-1, Smatl Button 9-Pin
Outline. ... oo i e e 6-2 }
BasSing. . ..ottt s N : 9HK i
Cathode. ...\ oottt i i e Coated Unipotential
Mounting Position. .. ... ... ... .. o i Any

ELECTRICAL DATA

HEATER CHARACTERISTICS . :
Heater Voltage........................... ey 6.3 Voits
Heater Current. ... . ....... e e 450 Ma
Heater-Cathode Voltage (Design Center Values)
Heater Negative with Respect to Cathode - .
Total DCand Peak....................0 . iouen. 200 Voits Max.
Heater Positive with Respect to Cathode
D G e e 100 Volts Max.
Total DCandPeak. ...........ooviiivnnnnneny 200 Volts Max.

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section

Grid No.1toPlate. .............. ..ot 0.02 puf Max.
Input . .. 4.8 puf -
Output. ... 2.6 uuf
Diode Section
Grid No. 1 to Each Diode Plate. ..................:... 0.006 puuf Max.
Diode Plate No. 1 to Cathode and Heater. .. ........... 1.3 uuf
Diode Plate No. 2 to Cathode and Heater. . ............ 1.2 ppf
MAXIMUM RATINGS! (Design Maximum Values)
Plate Voltage. . . .......... ..o, PN 330 Volts
Grid No. 2 Supply Voltage. . .............. ... ..., 330 Volts
Grid'No. 2 Voltage. . .......... i nen. See Rating Chart
Positive Grid No. 1 Voltage. .. ............ ... ..t 0 Volts
Negative Grid No. 1 Voltage. . ....................... 55 Volis
Plate Dissipation. ........................... e 3.0 Watt
Grid Na. 2 Dissipation. ..................... ... PR 0.55 Watt
Grid No. 1 Circuit Resistance
Cathode Bias. . ..., 0.5 Megohms
Fixed Bias, ...........coiiiiiiiiiiiiiiiiiiinnnnn, 0.1 Megohms
Average Diode Current (Each Diode). ................. 5.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Pentode—Class A1 Amplifier .
Plate Voltage. . . . ...ttt 250 Volts
Grid No. 2 Voltage........... 110 Volts
Cathode Bias Resistor ' 68 Ohms
Plate Current. . ........ ... ..o i 10 Ma
Grid No. 2 Current. .. _..... .. ... ... ... .. 3.5 Ma
Transconductance. .. ..........c..oiiiiiiiiin... 5200 zmhos
Pilate Resistance (approx.)..............c.ooiiveniann. 250,000 Ohms
Ec1 Voltage for Iy, = 10 pa (approx.).................. -10 Volts
Average Diode Current with 5 Volts D C applied®. ...... 20 Ma

NOTES:

1. Design Maximum Ratings are the limiting values expressed with respect to
bogey tubes at which satisfactory tube life can be expected to occur for the
types of service for which the tube is rated. Therefore, the equipment designer
must establish the circuit design so that initially and throughout equipment
life no design maximum value I8 exceeded with a bogey tube under the worst
probable operating conditions with respect to supply voltage variation,
equipment component variation, equipment control adjustment, load variation
and environmental conditions.

2. Test condition only.

APPLICATION DATA:

The Type 6BW8 is-a duo-diode sharp-cutoff pentode. The diode and pentode units
are provided with separate cathodes. The pentode unit is suited for use as a sound
intermediate-frequency amplifier, sound limiter, and automatic-gain-control keyer
while the diodes are essentially intended for use as a horizontal phase detector in
television receivers.

SYLVANIA ELECTRONIC TUBES
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syLvania Tvee 6BY8

HALF WAVE DIODE
SHARP CUTOFF PENTODE

ELECTRICAL DATA
HEATER CHARACTERISTICS

Heater Voltage. ............c.iiviuiininninrnnnnennnnnes 6.3 Volts
Heater Current. . ...... 600 Ma
Heater Warm-up Time! 11 Seconds
Heater Cathode Voltage (Design Center Values)
Heater Negative with Respect to Cathode
Total DCand Peak. . ........oooviieniiiivenuns,s . 200 Voits Max.
Heater Positive with Respect to Cathode
5 2 100 Volts Max.
Total DCand Peak...........c.ocvviuenvennsasn 200 Volts Max.
DIRECT INTERELECTRODE CAPACITANCES (Shielded)?
Gridto No. 1 Plate. ...... ......ccoiiiirnernnnennnnnns 0.0035 uuf Max.
Input: gt to 2h+k+02+93+l.s.) .................... 5.5 upf
Output: pto (h4+k+g2+g3+18)... ...t 5.0 puf
Diode Plate to All:
dp to (h+dk+k+g1+g2+g3+p+1.5).....oonnnnn.. 4.8 upf
MAXIMUM RATINGS (Design Center System)
Pentode Section
Plate VOItage. . . . ...ttt iie i erarannns 300 Volts
Grid No.2 Voltage. . ................... RPN See 6AMS8 Rating Chart
Grid No. 2 Supﬁly Voltage.............icooevuininann 300 Volts -
Negative Grid No. 1 Voltage. . ........................ 50 Volts -
Positive Grid No. 1 Voltage. . ......................... 0 Voits
Plate Dissipation. ............ ... .. iiiiiiiiiiiinnaa, 3 Watts
Grid No. 2 Dissipation. ............. ... oot 0.65 Watts
Diode Section
Peak Inverse Plate Voltage. . . ......................... © 430 Volts
Peak Plate Current. . ................cvvveiunn . 180 Ma
D C Plate Current.. . ................ e e, 45 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class A: Amplifier
Plate Voltage. .. ................ooounnn 100 250 250 Volts
Grid No.3 Voltage. . ................... Connected to Cathode at Socket
Grid No. 2 Voltage. . ................... 100 125 150 Volts
Cathode Resistor. ...................... 150 100 68 Ohms
Plate Current. . ........................ 5.0 7.6 10.6 Ma
Grid No.2Current. .................... 2.1 3.0 4.3 Ma :
Transconductance. . ...............0uunn 3900 4500 5200 umhos
Plate Resistance (approx.)............... 0.5 1.5 1.0 Megohme
Ec1 for Ib = 10 ua (approx.)............ ~4.2 -5.5 —6.5 Volts
Avera(ie Diode Current with 10 Volts D C
Applied (Test Condition Only)......... 60 Ma
NOTES:

1. Heater Warm-up Time is defined as the time required for the voltage across the
heater to reach 80% of its rated value after applying four (4) times rated heater
voltage to a circuit consisting of the tube heater in series with a resistance equal
to three (3) times rated heater voltage divided by rated heater current.

2. External Shield No. 315 connected to Pentode Cathode.

APPLICATION

The Sylvania Type 6BY8 hgr; a sharp cutoff pentode and high perveance diode
contained in one envelope. The diode section is similar to oneé section of a 6AL5
and is intended for timiter or detector applications. The pentode section is similar
to a 6AUG and is intended for use as an r f or i f amplifier.. Type 6BY8 has-a con-
trolled heater warm-up time for series string operation. - ]

SYLYANIA ELECTRONIC TUBES
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6BZ6 (conra)

SCREEN GRID RATING CHART
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SYLVANIA TYPE OBZ7
VHF DUO TRIODE

I
MECHANICAL DATA
Bulb. ..o T-6 14, Outline 6-2
Base.......... ... .. ...l . ..Small Button 9-Pin
Basing........................... 9AJ
Mounting Position....... ... ... ... .. Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltage.............. ... ... ... .............. .. 6.3 Volts
Heater Current.............. ... .. .. ... ... ... .. ... .. 400 Ma
Maximum Heater-Cathode Voltage
Heater Positive with Respect to Cathode.......... ... .. 200 Volts
Heater Negative with Respect to Cathode! .. .. .. ... ... 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)2
Section 13 Section 2
GridtoPlate........................ ... 1.2 1.2 uuf
Input. ............. .. .. 2.6 uuf
Output. .. ... ... ... .. 1.2 puf
Plate to Cathode....................... 0.12 0,12 uuf
Heater to Cathode...................... 2.6 2.6 puf
Plate to Plate. ......................... 0.010 puf
Plate Section 2 to Piate and Grid Section 1 0.024 puf
Grounded Grid Operation
Input. .. ... 5.0 puf
Output...... ... ... . . 2.2 uuf

SYLVANIA ELECTRONIC TUBES



6BZ7 (conra)

MAXIMUM RATINGS (Design Center Values—Each Section)

Plate Voltage. . ... ... 250 Volts
Plate Dissipation. ...... .. ... ... i i 2 Watts
Cathode Current................. ... . i, 20 Ma
Grid Circuit Resistance............. ... ... ............. 0.5 Megohm
CHARACTERISTICS
Class A Amplifier (Each Section!
Plate Voltage............. .. P e 150 Volts
Cathode Bias Resistor........................ .. ... ... 220 Ohms
Plate Current. . ... ... .. . . . - 10 Ma
Transconductante. ... ... ... ... 6800 umhos
Amplification Factor. .. . ........ .. ... ... ... ... 36
Plate Resistance........... ... ... ... .. ... ... ... 5300 Ohms
Grid Volitage for b = 100 ga tapprox . ............ o 7 Voits
NOTES:

1. When operated with the two sections direct drive cascode amplifier it is per-
missible for this voltage to be as high as 300 volts under cutoff conditions.

2. Shield No. 315.

3. Section 1 connects to Pins 6, 7 and 8. Section 2 connects to Pins 1, 2 and 3.

APPLICATION

Sylvonia Type 6BZ7 is a miniature medium mu duo triode designed for use in
low noise v h f amplifier application and particularly for cascode operation.

SYLVANIA TUBE TESTER SETTINGS

A B C D E F G Testor K
139/140 6.3 0 — 0 1 3 32 U

6.3 0 — 0 3 7 32 U
219/220 6.3 4 58 24 5 2X 1 3

6.3 4 53 25 5 7X 6 8

sYLVANIA TYyre 6C4
HIGH FREQUENCY POWER TRIODE

MECHANICAL DATA

Bulb. . T-5 14, Outline 5-2
Base..... Miniature Button 7-Pin
Basing. ... ... e 6BG
Mounting Position.......... .. ... ... ... ... . Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

Heater Voltage. ............. .. ... ... .. .. ... ... ..... 6.3 Volts
Heater Current......... .. ... .. uuiiiiviiiin ... 150 Ma
Maximum Heater-Cathode Voltage. . .................... 200 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded! Unshielded

Grid to Plate 1.4 1.6 puf
Input. . ... ... L . 1.8 1.8 upf
Output. . ..o . 2.5 1.3 upf
MAXIMUM RATINGS (Design Center Values)
Class A; Class C
Amplifier Telegraphy
Plate Voltage. . . .......................... 300 300 Volts
Plate Dissipation.......................... 3.5 5.0 Watts
Plate Current............................. 25 Ma
Negative D C Grid Voltage................. -50 Volts
DCGrid Current. . ....................... 8 Ma
Grid Circuit Resistance
Fixed Bias....................o i 0.25 0.25 Megohm
Cathode Bias............................ 1.0 1.0 Megohm

SYLVANIA ELECTRONIC TUBES



6C4 (conra)

CHARACTERISTICS AND TYPICAL OPERATION
Class A Ampilifier

Plate Voltage. .. ..... ... ... ... ..... ..... 100 250 Volits
Grid Voltage2. ............................ 0 8.5 Volts
Pilate Current. ........... . ... ... ... ..... 11.8 10.5 Ma
Plate Resistance (approx.).................. 6250 7700 Ohms
Transconductance. . . ...................... 3100 2200 pmhos
Amplification Factor. ... ... ... ... .. ... 19.5 17
Grid Voltage for I, = 10 pa (approx.)........ -10 -25 Volts
Class C Telegraphy3
Plate Voltage. . ... 300 Volts
Grid Voitage. ... e -27 Volts
Plate Current. ......... 25 Ma
Grid Current (approx.)............ v 7 Ma
Grid Driving Power (approx.)........................ ... 0.35 Watt
Power Output (approx.)............. ... 5.5 Watts
NOTES:

1. Shield No. 316 connected to cathode.

2. Transformer or impedance type input coupling devices are recommended to
minimize resistance in the grid circuit.

3. Approximately 2.5 watts output can be obtained when the 6C4 is used at 150
megacycies as an oscillator with a grid resistor of 10,000 ohms and with maxi-
mum rated input.

APPLICATION

Sylvania Type 6C4 is a miniature, general purpose, medium mu triode intended
for service as an oscillator, a detector or amplifier. Approximately 2.5 watts
output can be obtained when the 6C4 is used as an oscillator at 150 mc.
Electrically, the 6C4 is similar to the 6J5GT ond one section of a 12AU7.
Curves under type 12AU7 may be also used for type 6C4. Resistance
Coupled Amplifier Data is in the Appendix.

SYLVANIA TUBE TESTER SETTINGS
A B C D E F G Testor K

139/140 6.3 0 23 0 4 6 55 U
219/220 6.3 3 245 36 4 6Z 1 7
6.3 3 241 36 4 6z 5 7
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syLvaNia TYpe 6C5

6C5GT @ O
o

MEDIUM MU TRIODE

64
MECHANICAL DATA
6C5 6C5GT
Bulb. . s Metal, Outiine 8-3 T-9, Outline 9-12
Base. ... i Small Wafer Small Wafer
Octal 6-Pin Octal 6-Pin
Basing. ... vcuiriiriie e 6Q 6Q
Mounting Position...................... Any Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltage. .......... . ... .. ... ... i i, 6.3 Volts
Heater Current..........c...uuuiniiinnniiiiiiiiennnen 300 Ma
Maximum Heater-Cathode Voltage...................... 90 Volts
MAXIMUM RATINGS (Design Center Values)
Plate Voltage. . . ....... ...t 300 Volts
Plate Dissipation. .. ............ .ot 2.5 Watts
Positive Grid Voltage. ................ ... 0 Volts

TYPICAL OPERATION
Class A Amplifier
Plate Voltage. .. ...ttt 250 Volts

Grid Voltage............ —-8.0 Volts
Plate Current. .... 8.0 Ma
Transconductance. . . 2000 pmhos
Amplification Factor 20

Plate Resistance................. . . 10000 Ohms
Maximum D C Grid Circuit Resistance................... 1.0 Megohm

Data for use in Resistance Coupled Amplifier Circuits is given in the Appendix.

rvees 6CH, 6C7, 6C8G

(See Condensed Data Section)

sy,vania TYype 6CAS o

BEAM POWER AMPLIFIER

BUlb . . e e T-5 ¥4, Outline 5-3
Base. ... e Miniature Button 7-Pin
Basing. . ... e e 7Cv
Mounting Position.. .. ... .. .. Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

Heater Voltage. ... ....... ... ... ... .. ... ... ..... 6.3 Voits
Heater Current...... ... ... . i 1.2 Amperes

For other rating, operation, and application data, refer to corresponding
Type 12CAS5, which is identical except for heater ratings.

SYLVANIA ELECTRONIC TUBES



sYLvANIA TYPe 6CB5
BEAM POWER AMPLIFIER

Bulb. . ST-16
Base..................... Short Jumbo Shell Octal 8-Pin with External Barriers
Maximum Overall Length. .............. ... .. .......... 518"
Maximum Seated Height. ................................ 4194,
Basing. . .. 8GD
Top Cap. .o e Small
Mounting Position............. ... .. ... .. e Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

Heater Voltage. 6.3 Volts
Heater Current 2.5 Amps
Maximum Heater-Cathode Voltage
Total DCandPeak..............ooviiiiiiiinnnin. 200 Volts
D C, Heater Positive with Respect to Cathode.......... 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Approx.)
Unshlelded
GridtoPlate. ... ... ... . . ... s 0.8 uuf
NPt e 24 upf
OutpUL. . . 10 puf

MAXIMUM RATINGS (Design Center Values—Except as Noted)
Horizontal Deflection Amplifier!

Piate Supply Voltage, (D C and Boost)..... 700 Volts
Peak Positive Pulse Plate Voltage (Abs. M 6800 Volts
Plate Dissipation................ 23 Watts
Peak Negative Pulse Plate Voltage. -1500 Volts
D C Grid No. 2 Voltage. .. . 200 Volts
D C Grid No. t Voltage. .. e -50 Volts
Grid No. 2 Dissipation.................. 3.6 Watts
Peak Negative Pulse Grid No. 1 Voitage. .. . =200 Volts
DCPlate Current........................ .. . 200 Ma
Grid No. 1 Circuit Resistance....................... .. 0.47 Megohms
Bulb Temperature (At Hottest Point)................... 210° C

NOTES:

1. For operation in a 525-line, 30 frame system, the duty cycle of the voltage
pulse must not exceed 159, of one scanning cycle.
2. Under no circumstance should this absolute value be exceeded.

APPLICATION

The Sylvania Type 6CBS5 is @ high-perveance beam power vacuum tube de-
signed especially for use as a horizontal deflection amplifier tube in color
television receivers.

syLvaNiA TYre 6CB6
SHARP CUTOFF RF PENTODE

BaSing . -t
Mounting Position........... ... ... ... i Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

Heater Voltage. . ... 6.3 Volts
Heater CurrBnt. .. ..........couiririiiiiiaineeenen 300 Ma
Maximum Heater-Cathode Voltage...................... 90 Volts

SYLVANIA ELECTRONIC TUBES
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6C Bé (Cont’d)

AVERAGE CHARACTERISTICS

|

|

|

1

1
SSISTRsLE
ﬁ
=
b

I
ERRsaE

N

EEEuaEEERREARSE I T
L_H"J*HJJ? T 15 I R m suENSEN
L+ HH 3 (-;3v<‘)JT_‘s‘Jr i‘T‘\ H% I .

{ L §26.3 VOL i I ]
gassaass HH eprzoovorrs P H A
NN AN | Ec2+150 vOLTS | HH TTJL +- 11,
| A T IEnanw peoee
e ERe=s

H R e A

1] N Ll i 10000 @

Esies R s il
- R I B te I

T EEzamES T ‘ T ]
wE RN = T AT lgooo =
I T AT AT 2

F“ Tt i y 7 -
T , \ T AT £

. 1 I HHH 000 ©
i T T AT 7 T -
. T z
4 5
2

[=]

;

<

[ 4

=

gt
HH - tHH I A A 4000
L1 I L A NERRRE
e e
EESRNEAEEEERERaEES T
[ NEi ; 2000
AT i T
e e T
1 1 ,J* s ] INEENEE +:§‘“JL“ A
- T = - m 2 =
CONTROL GRID VOLTS
4
Y (5)e
)

sy.vania Tvre 6CD6G

20

PLATE (Ip} OR SCREEN (12} MILLIAMPERES

H
BEAM POWER AMPLIFIER 0“’ O

_ 581
MECHANICAL DATA
Bulb. S$T-16,.Outline 16-5
Base. . ... Medium Shell Octal 6-Pin
Basing. . . ... ... .. 5
Top Cap. .ot e Small
Mounting Position. .. ...... ... ... ... Vertical!
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltage. .............. ... i 6.3 Volts
Heater Current....... ... ... ... ... it 2.5 Amperes
Maximum Heater-Cathode Voltage
D C, Heater Positive with Respect to Cathode.......... 100 Volts
Total DCand Peak. . .......... ..., 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Approximate)
Grid to Plate 0.8 upf
Input...... 24 puf
Output. . . 9.5 uuf
MAXIMUM RATINGS (Design Center Values—Except as Noted)
Horizontal Deflection Amplifier?
D C Plate Supply Voltage (Boost + D C Power Supply)... 700 Volts
Peak Positive Piate Voltage (Abs. Max.)................. 6600 Volts
Peak Negative Piate Voltage............................ 1500 Volts
Plate Dissipation®. .. ... 15 Watts
Peak Negative Grid No. 1 Voltage....................... 200 Volts
DCGrid No.2 Voltage...................oovvenunnnn.. 175 Volts
Grid No. 2 Dissipation. ................. ... ....c...... 3.0 Watts
Average Cathode Current............................... 200 Ma
Peak Cathode Current................................. 700 Ma
Grid No. 1 Circuit Resistance........................... 0.47 -Megohm
Bulb Temperature (At Hottest Point)................... 210° C

SYLVANIA ELECTRONIC TUBES



6CDéG (Cont’d)

CHARACTERISTICS

Instantaneous

. Values
Plate Voitage. . . ........... .. ... .. ... .... 60 175 Volts
Grid No. 2 Voitage R 100 1756 Volts
Grid No. 1 Voltage 0 30 Volts
Plate Current. ... ... .. ... .. ... ....... ... 230 75 Ma
Grid No.2 Current. .......... ... ......... 21 55 Ma
Transconductance . . . ... ...... .. ... ........ 7700 umhos
Plate Resistance......................... .. 7200 Ohms
Grid No. 1 Voltage for 1, = 1.0 Ma (approx.} -65 Volts
Triode Connected
Plate Voltage. .. ..... ... .. i 175 Volts
Grid No. 2 Voltage. . . ......... . .. .. .. ... . ... .. 175 Volts
Grid No. 1 Voltage. . . ... ... ... ... i 30 Volts
Amplification Factor. . ........ ... ... .. ... 3.9

TYPICAL OPERATION
Horizonta! Deflection Amplifier, 90° Picture Tube

Plate Supply Voltage. ... ... .. ... ... . ... ... ... ... .... 300 Volts
Average Plate Voltage (Boost + Supply)................. 620 Volts
Peak Positive Plate Voitage (D C Component 4 Pulse).... 5600 Voits
Average Plate Current. .. ........ ... ... ... ........ ... 113 Ma
Peak Plate Current. .......... ... ... ... ... .......... 380 Ma
Plate Dissipation. ............ ... ... .. ... ... 11.0 Watts
Grid No. 2 Voltage. .. ... ... .. ... o 125 Voits
Grid No.2 Current. ............. ... . . ... 16 Ma
Grid No. 2 Dissipation. ............... ... ... .. 2 Watts
Grid No. 1 Input Voltage

Peak to Peak...... PO 180 Volts

Sawtooth Component. . .............................. 140 Volts
Anode Voltage (Picture Tube) . ............ .. ........... 17.2 Kv
Anode Current (Picture Tube). ... . ... ..... ... ......... 100 pa

NOTES:

1. Horizontal operation permitted if plane of Pins 2 and 7 is vertical.

2. For operation in a 525-line, 30 frame system, the duty cycle of the voltage
pulse must not exceed 15%, of one scanning cycle.

3. In stages operating with grid leak bias, an adequate cathode bias resistor or
other suitable means is required to protect the tube in the absence of excitation.

APPLICATION

Sylvania Type 6CD&6G is a beam power amplifier designed for use as a
horizontal deflection amplifier in television receivers.

SYLVANIA TUBE TESTER SETTINGS

A B C D E F G Testor K
139/140 6.3 0 — 0 8 47 20 Y

219/220 6.3 2 7 12 7 587 9 3
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svivania Tyee 6CES
3CE5
4CE5

SHARP CUTOFF PENTODE

MECHANICAL DATA

Bulb. ... T-514

2. E7-1, Miniature Button 7-Pin
OUutling. . ..o i e 5-2

Basing. .. .. 7BD
Cathode - Coated Unipotential
Mounting Position Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

6CES 4CES 3CES
Heater Voitage. . .......................... 6.3 4.2  3.15 4olts
Heater Current. .........\ ... 300 450 600 Ma
Heater Warm-up Timet 1 11 Seconds
Heater-Cathode Voltage (Design Center Vaiues)
Heater Negative with Respect to Cathode

Total DCand Peak....................ccoivouu..n, 200 Volts Max.
Heater Positive with Respect to Cathode

D G e e et 100 Volts Max.

Total DCandPeak.................cooiiinvnnnnenn 200 Volts Max.

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Grid No. 1 to Plate. .003 pxuf Max.
Input............ 6.5 upf

Output 1.9 uuf
MAXIMUM RATINGS (Design Center Values)

Plate Voltage. .................o i, 300 Volts

Qrid No. 2Supply Voltage. ................oiiiinn e, 300 Volts

Grid No.2 Voltage. ..............ooviiiiiiinnin, See 6AM8 Rating Chart

Plate Dissipation................ .2 Watts

Grid No. 2 Dissipation 0.5 Watt

Grid No. 1 Circuit Resistance. ........................... 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage. ...............ooiiiiiiiiiiiiiiiiinannn,

Grid No. 2 Voitage
Grid No. 1 Voltage
Plate Current. . .. .. ... ... . . i
Grid No. 2 Current
Transconductance. .........oneiiiiit i

Plate Resistance (approx.)...... P 0.3 Megohm
Grid No. 1 Voltage for |b = 35 pa (approx.)............... ~5.0 Volis

NOTE:

1. Heater warm-up time is defined as the time required for the voltage across the
heater to reach 809, of the rated heater voltage after applying four (4) times
rated heater voltage to a circuit consisting of the tube heater in series with a
resistance equal to three (3) times the rated heater voltage divided by the
rated heater current. -

APPLICATION

The Sylvania Types 6CES, 4CES, and 3CES have a sharp cutoff pentode contained
in a miniature envelope. 1t is designed primarily to be used as an RF or IF amplifier.
Type§.4CE5 and 3CE5 have controlled heater warm-up time for series string
operation.

SYLVANIA ELECTRONIC TUBES
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sy,vania yre 6CDO6GA 0o
BEAM POWER AMPLIFIER
. 0410

NC s
58T

MECHANICAL DATA

P e e Small
....................................... Verticall
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltags. .. 6.3 Volts
Heater Current........ ... .. .. .. ... i 2.5 Amperes
Maximum Heater-Cathode Voltage
Total DCandPeak................ ... ............. 200 Volts
D C, Heater Positive with Respect to Cathode. .. ... ... 100 Volts

MAXIMUM RATINGS (Design Center Values—Except as Noted)
Horizontal Deflection Amplifier2

Plate Voltage, (D C Supply and Boost) ... ............... 700 Volts
Peak Positive Plate Voltage (Abs. Max.)................. 7000 Volts
Plate Dissipation3. . . ........ ... ... ... ... ... ... 20 Watts
Grid No.2 Voltage. .. ........... ... i 1756 Volts
Grid No. 2 Dissipation. .......... ... ... 3.0 Watts
Peak Negative Grid No. 1 Voltage....................... 200 Volts
Average Cathode Current 200 Ma

Peak Cathode Current. .. .. 700 Ma

Grid No. 1 Circuit Resistance. . 0.47 Megohms
Bulb Temperature (At Hottest Point). .. 225° C

For operation and application data refer to corresponding Type 6CD6G,
whose operating characteristics are identical to Type 6CD6GA.

NOTES:

1. Horizontal operation permitted if plane of Pins 2 and 7 is vertical.

2. For operation in a 525 line, 30 frame system, the duty cycle of the voltage
pulse must not exceed 15% of one scanning cycle.

3. In stages operating with grid leak bias, an adequate cathode bias resistor or
other suitable means is required to protect the tube in the absence of excitation.

syLvaNia Tyre OCF6
SHARP CUTOFF RF PENTODE

P 7CM

Identical to Type 6CB6 except for closely controlled grid cutoff character-
istics. It is intended for use in gain controlled if amplifiers or vhf tuners.
Characteristics curves for the Type 6CB6 may also be used for Type 6CF6.

TYPICAL OPERATION

Conditions: Ep = 200 Volts E.2 = 150 Volts Ry = 180 Ohms

Control Grid Voltage for I, = 35 ua (approx.). .. .. -6.5 Volts

SYLVANIA TUBE TESTER SETTINGS

A B C D E F G Testor K
139/140 6.3 0 - 0 4 36 60 w

219/220 6.3 3 45 63 4 167 ] 2

SYLVANIA ELECTRONIC TUBES



BUlb . e T-6 14, Outline 6-3
Base........ Small Button 9-Pin
Basing 9AJ
Mounting Position Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltage. ............ ... i, 6.3 Volts
Heater Current ... ....... ..ot iiii i 600 Ma

Heater Warm-up Time (See SERIES STRING HEATERS Section in Appendix)
Maximum Heater-Cathode Voltage
Total DCand Peak. ................ .....iiiionin... 200 Volts
D C, Heater Positive with Respect to Cathode. ......... 100 Volts
For other rating, operation and application data, refer to corresponding Type
6SN7GT, which is electrically identical except for heater rafings.

APPLICATION

The Syivania Type 6CG7 may be used in television receivers employing series
connected heaters. For information on specially controlled heaters for series
string operation refer to the SERIES STRING HEATERS section of the Appendix.

syLvania type 6CL6
PENTODE POWER AMPLIFIER

i
MECHANICAL DATA
BUID. L T-6 ¥4, Outline 6-3
Base. . ... ... e Small Button 9-Pin
Basing. . ... ... 9BV
Mounting Position........ ... ... ... .. L Any

ELECTRICAL DATA
HEATER CHARACTERISTICS

Heater Voltage. ............ ... ... ... .......oiieiie, 6.3 Volits
Heater Current................ccoviiiiiiiiiienee. 650 Ma
Maximum Heater-Cathode Voltage. ..................... 90 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
GridtoPlate.............. . ... .. ... i i 0.12 puf
INPUL. 11.0 puf
Output. .. e e 5.5 puf
MAXIMUM RATINGS (Design Center Values)
Piate Supply Veoltage................ ... ... . iuvun... 300 Volts
Plate Voltage. ....................... . 300 Volts
Plate Dissipation . . 7.5 Watts
Grid No.3 Voltage. . . ................ . ..., 0 Volts
Grid No. 2 Voltage. See Rat g Chart for Type 6AMS
Grid No. 2 Supply Voltage. 300 Volts
Grid No. 2 Dissipation. 1.7 Watts
Grid No. 1 Voltage (Posmve) 0 Volts
Grid No. 1 Voitage (Negative).. 50 Volts
Grid No. 1 Gircuit Remstance
Fixed Bias. . 0.1 Megohm

Cathode Bias.

. 0.5 Megohm
Bulb Temperature (At Hottest Point)................... 200° C

SYLVANIA ELECTRONIC TUBES



Sylvemia Type 6CG7

MEDIUM-MU DUO m‘?nn

BUlb. ..ottt e e e s e T
Base. Small Butt;n, 9-Pin
Maxbmui Guerali Lengéh. 10011111111 oo
Maximum Seat&d Hazitth ......... 235
Cathode. .......coiiiiririertnecrcannnnenenaans Coated Unipotential -
Mounting POBIION. - o e e oo i Any .
| RATINGS! ]
Heater Voltage......... P 6.3 Volts
Heater Current. ... ... cocoviioninnnenniennnn, 600 Ma
Heater Waxm Time (APDIOX.) Y. .ot iet ittt rernenns __ 11 Seconds
--Maxtmutn Hea riCnthode Vo]taue -
Total DCand Peak...........cconviiniigiians . ... 200 Volts
D C, Heater Poduve with Respect to Cathode 100 Volts,
Cisss A1 Amplifier
Maximum l;ll:te Voltase ) 300 Volts
Each Plate. . ..... s S 3.5 Watts
- Both Plates. .. ............. R 5.0 Watts
Maximum Cathode Current SV e = 20-Me
Maximum Grid €ircuit Resistance, Fixed Bias l 0 Megohm
e Vertical? Horizontal?
: tion Deflection
. Osciflator Oscifiator
Maximum Plate Voltage. . ... e 300 300 Volts
_Maximum Plate Dissipation
~Each Pl ; 3.5 3.5 Watts
Both 50 5.0 Watts
Maximum Peak Negative Grid Voltage........... 400 600 Volts
Maximum Av Cathode Current.............. ' 20 20 Ma
Maximum Peak Cathode Current................ 70 300 Ma
Maxithum Grid Circuit Resistance................ 2.2 - -2:2 Megohms
Direct Interelectrode Capacitances (Unnhlelded
: Socm’i’-‘ Section 2
Grid to Plate, 40 - 4.0 uuf
Input....... 2.3 2.3 puf
Output...... 2.2 2.2 ppf

CHARACTERISTICS AND TYPICAL OPERATION

Class A; Amplifier

Plate Voltage. . ........... N 90 250 Volts
Grid Voltage....... (4] —-8.0 Volts
te Current. ... .oie i 10 9.0 Ma

Plate Resistance (@pprox.)........oovov.s. eenen 6700 7700 Ohms
Transconductance. .. ... ..ot 3000 2600 pmhos
Amplification Factor............coecvneiiiiinn.. 20 20
Plate Current at E, = ~12.5 Volts. .. ............ 1.3 Ma

. Grid Voltage for Iy, = 10 ga (approx.)............ -1.0 -18 Volts

NOTES:
1. Desi, Center Values for each section except as noted.
" 2. See Heater Warm-u; g’l‘une Measurements.

3. For operation m a 525 llne. 30 frame em described in ‘‘Standards of
Good Engineering Practice for Tel rosdcasting Stations; Federal
Communications Commidon." The duty cqu of the voltage pulse must
not exceed lS%ofommnmn cycle,

4. Section No. 1 connects topml 4.5 and 6. ' Section No. 2 connects to pins

SYLVANIA RADIC TUBES
mauanmumhmum&mfavwnm




" APPLICATION |

The'Sylvania Type §CG7 may be used as the horizontal and vertical
deflectiori_oscillator in television receivers.employing a series heater
string. The 6CG7 may also be employed as a sync separator and
amplifier. Electrically, the 6CG7 is identical to the 6SN7GT.

HEATER WARM.UP TIME MEASUREMENTS

Heater warm-up time is defined as the time required in the nc{n;cuit
shown below for the voltage across the heater terminals to incfease
from zero to the heater test voltage (V1). The conditi ed_in
conjunction with the. test circuit ,depe}ngaggg%)he/rqted heater
voltage and current of the tubé under te indicated in the table
which follows: 7 ’
E—Apptied Voltage, RMS or D C = 25 Volts
-~ R—Total Series Resistance =.31.5 Ohms
V1--Heater Test Voltage, RMS or D C.=-5:0 Volts
Er—Rated Heater Voltage of Tube Under Test = 6.3 Volts
I+—Rated Heater Current of Tube Under Test = 0.6 Amps.

Heater of

3 tube under
AVERAGE PLATE CHARACTERISTI -
o ey et . ) - S i
4L IS ANNYAANYS 18 4 T TTIT I‘III
N ANEN PNAY £ . HH T
¥ ” & 11 EnEn
. :::ul. H H H H g = 63 VOLTS .
el a at
SRR i T T . e
4 -4 ¥ 4+ ue - 5 -
LI E: H- A#i - "
. .
2 3 - ; H H - T ua H
i % T a 1] » H +
H s urawa ¥
:3"? ] 1 v H 8
-1#—‘ - H
| H
. & NSEAERTEN
=, -
2 ] H
\ H - » H H
1 B
) [ 1 1 masw
£gna H H H
A . )
INRDAND I8 T
H Ny
al u
is2 t




sYLVANIA TYPE 6CGS8 & D

6CGBAD]

’ 63
n O 6
U 5CG8  «~
MEDIUM MU TRIODE
SHARP CUTOFF PENTODE
MECHANICAL DATA
Bulb. .
Base. ... ... ... e E9-1, Small Button 9-Pin
Qutline. . .................. PR
Basing. ...... ... et e GF
Cathode. . ......covnii i e e Coated Unipotential
Mounting Position. . .. ... ... ... ... ... . ..., Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
5CG8 6CGS8 6CG8A
Heater Voltage. ..................... 4.7 6.3 6.3 Volts
Heater Current. . s.................. 600 450 450 Ma
Heater Warm-up Time!. ... ... ... ... " 11 Seconds
Heater-Cathode Voltage (Design Center Values) A
Heater Negative with Respect to Cathode
Total DCandPeak............................. 200 Volts Max.
Heater Positive with Respect to Cathode
D G e e 100 Voits Max.
Tntal DCandPeak................... ..., 200 Volts Max.

DIRECT INTERELECTRODE CAPACITANCES

Shielded? Unshielded
Triode Section

GridtoPlate. . . ............c.ciiiiiin.. 1.5 1.5 uuf
Gridto(k + h)......... . ... ... ... ... 3 2.6 uuf
Plateto(k + h)......... ... .. ..., 1 0.05 upf
Pentode Seetlon
Grid No.1toPlate. ........................ 0.016 0.03 ppf Max.
. @rid No. 1 to (k+g3+g2+h).......... .. 5 4.8 puf
Plate to (k+93+g2+h). ... ............. 1.6 0.9 ppuf
Couplin
Pentode %rid No. 1 to Triode Plate.. ......... 0.04 0.05 upf Max.
Pentode Plate to Triode Plate.. . ............. 0.007 0.05 ppf Max.
Heater to Cathode. . . . . .................... 5.5% 5.5 puf
MAXIMUM RATINGS (Design Center Values)
Triode Pentode
Converter Service Section Section
Plate Voltage. . ............. e 250 250 Volts
Grid No. 2 Supply Voltage. . ................ 250 Volts
Grid No. 2 Voltage. ... .......... - See 6AMS8 Ratin%vChart
Plate Dissipation. ................... i 1.5 2 Watts
Negative Grid No. 1t Voltage 40 - 40 Volts
Positive Grid No. 1 Voltage. ................ 0 0 Volt
Grid No. 2 Input:
For Grid No. 2 Voltages up to 150 Volts.. ... 0.5 Watt
For Grid No. 2 Voltages Between 150 and
300 Volts. .....oooiiiiiiiiiiie See 6AMB Ratin%NChart
Grid No. 1 Input. ... ... ... ... o oL, 0.5 att
Grid No. 1 Cm:ult Resistance
Fixed Bias........................co.uun. 0.1 Megohm
Self Bias. ... .........oviiiiiiiiiiinanan, 0.5 Megohm
AVERAGE CHARACTERISTICS Triode Pentode
Section Section
Plate Voltage. . . ........................... 100 250 Volts
Grid No.2 Voltage. . . ...................... 150 Volts
Plate Current. . .............. ... . . ... 8.5 7.7 Ma
Grid No. 2 Cugrent. ............ e 1.6 Ma
Cathode Bias Resistor. . .................... 100 200 Ohms
Amplification Factor. ....................... 40
Ptate Resistance (approx.)............ 6900 750,000 Ohms
Transconductance. . ................. 5800 4600 pmhos
Grid No. 1 Voltage for Ib = 10 A (approx -10 -10 Volts

TYPICAL OPERATION Pentode
Section
as Mixert
Plate Voltage. . . ........... ..., 150 Volts
Grid No. 2 Voltage. .............. 150 Volts
Mixer Grid No. 1 Su;l)\h)_ly Voltage. -3.5 Volts
Oscillator Voltage at Mixer Grid No. 1 (RMS). . 2.6 Volts
Plate Current. . ......... ..o eiiiiannnnnn. 13 6.2 Ma
Grid No. 2 Current 1.8 Ma
Grid No. 1 Current 3.6 Ma
Grid No. 1 Current 2 pa




. 6CG8, 6CGBA, 5CG8 conte

Mixer Grid No. 1 Circuit Resistance

. No. 1°C 120,000 Ohms
Oscillator Grid Resistor........... Ohms
GConversion Transconductance................ 2100 umhos
Oscillator Power Output (approx.)............ 0.5 Watt

NOTES:

1. Heater warm-up time is defined as the time required for the voltage across the
heater to reach 809, of the rated heater voltage after appiying four (4) times
rated heater voltage to a circuit consisting of the tube heater in series with a
resistance equal to three (3) times the rated heater voltage divided by the

rated heater current.
2. Shieid No. 315 connected to cathode.
3. Shield No. 315 connected to ground.
4. With separate excitation and triode section grounded.

APPLICATION

The Sylvania Types 6CG8, 6CG8A and 56CG8 have medium mu triode and sharp
cutoff pentode contained in a T-64 envelope. They are designecll;rimarily for

service as a VHF oscillator and mixer in TV receivers utilizing an

in the order

of 40 me. Types 5CG8 and 6CG8A have controlled heater warm-up time for

series string operation.
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svLvania Ty GCH8

MEDIUM MU TRIODE
SHARP CUTOFF PENTODE NO

Bulb. ... e i e T-

BaBl. . ...t e e E9-1, Small Button 9-Pin
Outline. ..................4

Basing. ..... 9FT

Cathode Coated Unipotential

Mounting Position Any

ELECTRICAL DATA

HEATER CHARACTERISTICS

Heater Voltage...............coiiiiiiiiiivianiinnnn, 6.3 Volts

Heater Current. . ............i iiininnreiiiinninnns 450 Ma

Heater-Cathode Volitage (Design Center Values)

Heater Negative with Respect to Cathode
Total D C and Peak 200 Volts Max.

100 Volts Max.
200 Volts Max.

DIRECT INTERELECTRODE CAPACITANCES (Unshieided)
Triode Section

GridtoPlate. . .........coiiiiiiiiiieniiiiennersaes 1.6 puf
Grid to (k+-h+93+1.8.). . ... i, 1.9 upf
Plate to (k+h+g3+1.8). . ... cemniiiire i, 1.6 uuf
Pentode Section
Grid No. 1 to Plate. .........ccovvinrennnnnaeennsenas 025 uuf Max.
Grid No. 1 to (k+h+g3+gsz+l 25 7.0 upf
Plate to (k+h+93+92+l ........................ 2.25 upf
Couplin
Trlode Gnd to Pentode Plate. . ....................... 0.005 uuf
Pentode Grid No. 1 to Triode Plate. . ................. 0.02 puf
Pentode Plate to Triode Plate. .. ..................... 0.04 uuf
MAXIMUM RATINGS (Design Center Values)
Triode Pentode
Section Section
Plate Voltage. . .................ooviioen 300 300 Volts
Grid No.3 Voltage. ................... S 0 Volts
Grid- No. 2 Supply Voltage. . . ......covviieineiiiann.. 300 V
Grid No. 2 Voltage. . . ...............ououeen See 6AMS Ratmq]Churt
Positive Grid No. 1 Voltage.................
Plate Dissipation. ....................0..... 2. 6 2.0 Watts
Grid No. 2 Input: \
For Grid No. 2 Voltages up to 150 Volts.. 0.5 0.5'Watt
For Grid No. 2 Voltages Between 150 and .
300 VoIts. ... coveiiiiiiiiiiannnnnans See 6AM8 Rating Chart
Grid No. 1 Circuit Resistance!
Fixed Bias.......ooooiiriunnvienennnnnnns 0.5 0.25 Mogohm
Cathode Bias. . ..................ccvunnen 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate Suppl & Voltage. . ..............couuvun 200 200 Volts
Grid No. 3 Voltage. ..... . 0 Volt
Grid No. 2 Supply Voltage 150 Voits
Grid No. 1 Voltage. . -6 Volts
Cathode Bias Resistor 180 Ohms
Plate Current. . ... 13 9.5 Ma
Qrid No. 2 Current 2.8 Ma
Transconductance. 3300 6200 pmhos
Amplification Factor. . . 19
Plate Resistance (a?pro ....... . 6750 300,000 Ohms
Grid No. 1 Voltage for Ib = 10 ua (approx.).. -19 -8 Voits
NOTE.
. If either section is operating at maxlmum rated oondltions, the Grid No. 1
circuit resistance for both the stated values.

APPLICATION

The Sylvania Type 6CH8 has a medium mu triode and sharp cutoff pentode con-
tained in one envelo?e The {:ntodo saction may be used as a reactance tube, IF,
video or AQGC amplifier. triode section may be used as a low frequency
oscillator, sync chppor. sync separator or phase splitter.

- SYLVANIA ELECTRONIC TUBES
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AVERAGE PLATE CHARACTERISTICS
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svivania Ty OCLS

HORIZONTAL
DEFLECTION AMPLIFIER

MECHANICAL DATA

BUID . oo e e T-1
Base. ......coiiiiiii s B8-118, Short Medium Shell Ocaal 8-Pin
A N 8GD
O PN C1-1 Small
............................................... Coated Unlpotentlal
..................................... Vertical!

ELECTRICAL DATA

HEATER CHARACTERISTICS

Heater Voltage............. ... 6.3 Volts
Heater Current. .. ... ... ... .. 2.5
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

Total DCandPeak........ ... . ...t 200 Volts
Heater Positive with Respect to Cathode

[ 53 o 100 Volts

Totat DCandPeak.................ooiiiieiitn. 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Grid No. 1 to Plate .. . 0.7 upf
Input....... . 20.0 ppf
Output 11.5 uuf

MAXIMUM RATINGS (Design Center Values—Except as Noted)
Horizontal Deflection Amplifier?
D C Plate Sugply Voltage

(Boost Power Supply).................. ... 700 Volits
Peak Positive Pulse Plate Voltage (Abs. Max.)........... 7000 Volts
Peak Negative Pulse Plate Voltage. . ................... 1500 Volts
Plate Dissipation®. . .. ...... ... ... ... . ... .. .. ..., 25 Watts
Peak Negative Grid No. 1 Voltage. .. .................. 200 Volits
D C Grid No.2 Voltage. ...................cocvivnnn. ‘ 200 Volts
Grid No. 2 Dissipation. ............ ... . ..., 4.0 Watts
Average Cathode Current. .. .......................... 240 Ma
Peak Cathode Current. . .............................. 840 Ma
Grid No. 1 Circuit Resistance.......................... 0.47 Megohm
Bulb Temperature (at Hottest Point). . ................. 225 Degrees C

AVERAGE CHARACTERISTICS
Plate Voltage. . . ......... ... 175 Volts
Grid No.2 Voltage. . ............... ..o, 175 Volts
Grid No. 1 Voltage. . . ...........cooviiiiiiiiiineen.. —40 Volts
Plate Current. . ... ... ... oot it 90 Ma
Grid No. 2 Current. . ...........oiiiiiiiiiinianinn 7.0 Ma ’
Transconductance. . . .............. ..., 6500 umhos
Amplification Factort. . . . ............... .. ... ... ... 3.0
Plate Resistance ( PrOX.). oottt 6000 Ohms
Ecl for Ib = 1. 0 'éapprox) ......................... -75 Volts
Instantaneous Plate nee Values
Eb=80V, E 100 V, and E¢c1 = 0 V
Ib = 280 Ma and lc2 = 20 Ma.
NOTES:

1. Horizontal operation permitted if plane of pins 2 and 7 is vertical.

2. For operation in a 525-line, 30-frame system as described in “Standards of
Good Engineering Practice for Television Broadcasting Stations; Federal
Communications Commission.”” The duty cycle of the voltage pulse must
not exceed 15% of one scanning cycle.

3. In stages operating with grid-leak bias, an adequate cathode bias resistor or
other suitable means is required to protect the tube in the absence of excitation.

4. Amplification factor obtained with Grid No. 2 tied to plate arnd operating as
a triode connected amplifier.

APPLICATION DATA:

The Sylvania Type 6CL5 is a beam power amplifier designed for use as a horizontal
deflection amplifier in color television receivers.

SYLVANIA ELECTRONIC TUBES

Issued as a supplement to the manual in Sylvania News for May, 1958
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MEDIUM MU TRIODE
SEMI-REMOTE CUTOFF TETRODE

MECHANICAL DATA

BUID. o e T-61%

BB . . . e E9-1, Miniature Button, 9-Pin
Outline. . ... e 6-
Basing. . ... e e 9F
Cathode. .. ... .coiitiiii i i i Coated Unipotential
Mounting Position. . ........... .. ... i Any

ELECTRICAL DATA

HEATER CHARACTERISTICS
5CLBA 6CL8A

5CL8 6CL8 9CLs8
Heater Voltage................. ... 4.7 6.3 9.5 Volts
Heater Current. ........... 600 450 300 Ma

Heater Warm-up Time! 1 1" 11 Seconds
Heater-Cathode Voltage (Design Center Values)
Heater Negative with Respect to Cathode

Total DCandPeak. . ...............cooivunnn... 200 Volts Max.
Heater Positive with Respect to Cathode
D G e 100 Volts Max.
TotalDCandPeak................ccoviinnunn.. 200 Volts Max.
DIRECT INTERELECTRODE CAPACITANCES
Shielded? Unshielded

Triode Section

GridtoPlate. .. ................... 1.8 1.8 ppf
Input: gto¢h + k). .............. 27 2.7 ppf
Qutput: pto¢h + k). ............. 1.2

Tetrode Section 5CL8A 5CLS8
6CL8 6CL8BA 6CL8
9C 9CL8
Grid No. 1 to Plate. ........... 016 .02 .028 ppf Max.
Input: g1 to (h + k 4+ ¢2) . 5.0 5.0 5.0 upf
Qutput: pto (h + k + g2) 3.0 2.4 2.0 uuf
Cathode to Heater
(Either Section—approx.)....... 2.5 2.5 2.5 2.5 upf
MAXIMUM RATINGS (Design Center Values)
:_l'rlode Ietrode
Plate Voltage. . . . .........coovvinviie, 300 300 Volts
Grid No. 2 Supply Voltage. . ................ 300 Voits
Grid No. 2 Voltage. . ....................... See 6AMS8 RatingﬂChart
Plate Dissipation. ... ....................... 2.7 2.8 Watts
Grid No. 2 Dissipation. . .................... 0.5 Watt
Positive Grid No. 1 Voltage. ... ............. 1] 0 Volt
Grid No. 1 Circuit Resistance .
Fixed Bias................. ... .iut, 0.5 0.25 Megohm
Self Bias. . ...........ooov i, 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Tetrode
Class A; Amplifier Section Section
Plate Voltage. . . ......... ... iiiiieenn.. 125 125 Volts
Grid No.2 Voltage. . . ...........coiiinnn.. 125 Volts
Grid No. 1 Veoltage. . ....................... 0 -1.0 Volts
Cathode Bias Resistor. . .................... 56 Ohms
Plate Current. . ...... ... ...t 15 12 Ma
Grid No. 2 Current. . ........cocoinniinn... 4.0 Ma
Transconductance (SCL8A, 6CL8A. .. ....... 8000 5800 umhos
Plate Resistance (approx.)................... 5000 100,000 Ohms
Grid No. 1 Voltage for Ib = 10 ua (approx.)... -9 -10 Ohms
NOTES

1. Heater warm-up time is defined as the time required for the voitage across the
heater to reach 80%, of the rated heater voltage after applying four (4) times
rated heater voltage to a circuit consisting of the tube heater in series with a
resistance equal to three (3) times the rated heater voitage divided by the
rated heater current.

2. Shield No. 315.

3. The transconductance for the tetrode section of the 5CL8A and 6CL8A is
6400 micromhos.

SYLVANIA ELECTRONIC TUBES



6CL8, 6CL8BA, 5CL8, conva)
- 5CLBA, 9CL8

<. APPLICATION

The Sylvania Types 5CL8, 5CL8A, 6CL8, 6CL8A and 9CL8 have a medium mu
triode and a semi-remote cutoff tetrode contained in one envelope. They are
intended primaril{ for use as a combined VHF oscillator and mixer.

Types 5CL8, 5CL8A, 6CL8, 6CL8A and 9CL8 have controlled heater warm-up
time for series string operation.
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6CL6 (Cont'd)

CHARACTERISTICS AND TYPICAL OPERATION
Class A; Amplifier

Plate Voltage. .. ... ... ..t i 250 Volts
Grid No. 3 Voltage Connected to Cathode at Socket

Grid No.2 Voltage. . ........... ... 150 Volts
Grid No. 1 Voltage. . ........ . -3.0 Volts
Peak A F Grid No. 1 Voltage. . .. . .. 3.0 Voits
Plate Current (Maximum Signal)...... ... o s 31 Ma
Plate Current (Zero Signal)............................. 30 Ma
Grid No. 2 Current (Maximum Signal)................... 7.2 Ma
Grid No. 2 Current (Zero Signal)........................ 7.0 Ma
Piate Resistance (approX.).......... ..., 0.15 Megohm
Transconductance. . . ................ it 11000 pmhos
Load Resistance.............. ... ... ... ... ... .. ... 7500 Ohms
Total Harmonic Distortion..................... ......... 8 Percent
Maximum Signal Power Qutput. ... ..................... 2.8 Watts
Grid No. 1 Biasfor Iy = 10 ga (approx.)................. —14 Volts
Video Amplifier, 4 Mc Bandwidth

Plate Supply Voltage.............. ... ... .. .......... 300 Volts
Grid No. 3 Voltage..................... Connected to Cathode at Socket
Grid No. 2 Supply Voltage.............. P 300 Volts
Grid No. 2 Resistor. .. .............. ... ... ... ... ..., 24000 Ohms
Grid No. 1 Voltage. . FE -2.0 Volis
Grid No. 1 Resistance................... .. ............. 0.1 Megohm
Grid No. 1t Signal Voltage (Peak to Peak) .. .. 3.0 Volts
Plate Current (Zero Signal)............ .. 30 Ma
Grid No. 2 Current (Zero Signal . 7.0 Ma
Load Resistance............ ... . 3900 Ohms
Voltage Output (Peak to Peak)......................... 132 Volts

APPLICATION

The Type 6CL6 is a miniature power pentode designed primarily for use as
the video output amplifier in television receivers. It is useful for driving large
television picture fubes and for wide-band amplifiers in industrial and labora-
tory equipment., -

SYLVANIA TUBE TESTER SETTINGS

A B [ D E F G Testor K
139/140 6.3 0 59 0 3 36 29 Y

6.3 0 36 0 3 59 29 Y
219/220 6.3 4 3598 27 5 28Z 6 1

6.3 4 2585 27 5 039Z 6 1

................................................... T-6 V4, Outline 6-3
.......................................... Small Button 9-Pin
9CK

....................................... Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltage. .. 6.3 Volts
Heater Current..... ... ... ... .. ... ... ... ... 450 Ma
Maximum Heater-Cathode Voltage
D G, Heater Positive with Respect to Cathode.......... 100 Volts
Total DCand Peak......... ... ... ... ... ....... 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate. ...t s 0.7 upf
InpUt. e 8.0 puf
Output. .. e 8.5 puf

SYLVANIA ELECTRONIC TUBES



6CM6 (contd)

MAXIMUM RATINGS (Design Center Values—Except as Noted)
Class A; Amplifier

Plate Voltage. . . ...t 315 Volts
Plate Dissipation.......... 12 Watts
Grid No. 2 Voltage. .. ... 285 Volts
Grid No. 2 Dissipation 2 Watis
Grid No. 1 Circuit Resistance
Fixed Bias RN 0.1 Megohm
Cathode Bias................... .. ..o .., 0.5 Megohm
Vertical Deflection Amplifier!
Pentode Triode
Connected Connected
Plate Voltage. . . ........... ... ... 0 .0ulty 315 315 Volts
Peak Positive Plate Voltage (Abs. Max.)..... 2000 2000 Volts
Plate Dissipation2. .. ...................... 8 8 Watts
Grid No.2 Voltage. . . ..................... 285 Volts
Grid No. 2 Dissipation2. . ., ................ 1.75 Watts
Peak Negative Grid Voltage 250 250 Volts
Average Cathode Current............. .. 40 40 Ma
Peak Cathode Current,............... ..... 120 120 Ma
Grid No. 1 Circuit Resistance, Cathode Bias. . 2.2 2.2 Megohms

NOTES:

1. For operation in a 525-line, 30 frame system, the duty cyole of the voltage
pulse is not to exceed 15%, of one scanning cycle.

2. In stages operating with a grid leak bias, an adequate cathode bias resistor or
other suitable means is required to protect the tube in the absence of excitation.

For Characteristics and Typical Operation refer to Type 6VOGT which is
identical except for envelope size and maximum ratings.

SYLVANIA TUBE TESTER SETTINGS

A B C D E F G  Testor K
139/140 6.3 0 4 0 4 026 35 Y

6.3 0 6 0 4 024 35 Y
219/220 6.3 4 56 26 5 013Z 9 7

6.3 4 35 26 5 0l6Z 9 7

vere 6CRO

(See Condensed Data Section)

syLvaNiA Tvre 6CS6
DUAL CONTROL HEPTODE

................................................... 5 V4, Outline 5-2
..................................... Mlmature Button 7-Pin
................................................ 7CH
....................................... Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
Heater Voltage. 6.3 Voits
Heater Current 300 Ma
Maximum Heater-Cathode Voltage
D C, Heater Positive with Respect to Cathode 100 Volts

Total D C and Peak. . ............oovooeunnnoooiil 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlolded)

Grid No. 1 to Plate. 0.07 puf Max
Grid No. 3 to Plate 0.36 puf Max
Grid No. 1 Input (g1 to h4+k+g2+4-g3 and ¢5) 5.5 uuf

Grid No. 3 Input (g3 to h+k+g1+g2+05) 7.0 maf
Output (p to All).. 7.5

Coupling (g1 to g3). 0.22 ,mf Max

SYLVANIA ELECTRONIC TUBES



i DOUBLE TRIODE

MECHANICAL DATA

................................... T-614
E LY N P E9-1, SmallsButton, 9-Pin
................................. -3
....................... 9ES
................................ Coated Unipotential
...................... Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
6CM7 8sCMm7
Heater Voltage. ....................... 6.3 8.4 Volts
Heater Current.......... o o 600 450.Ma *
Heater Warm-up Time!. ... ... ... ...... 11 11 Seconds
Heater-Cathode Voltage
(Design Center Values)
Heater Negative with Respect to Cathode
Total DCand Peak............... 200 200 Volts Max.
Heater Positive with Respect to Cathode .
DG e 100 100 Volts Max.
Total DC and Peak. ................ 200 200 Volts Max.

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
T : Trlode3No. 1 Triode No. 2
.8

GridtoPlate(gtop).................. 3.0 upf
Input: g to(k + h) R 2.0 3.5 ppf
Output: p to (k + h) 0.5 0.4 puf

RATINGS (Design Center Values—Except as Noted)
Vertical Deflection Oscillator and Amplifier?

Triode No. 1 Triode No. 2
(Oscillator) (Amplifier)

. 500 0 Volts Max.

D C Plate Voltage. . ............. \
2200 Volts Abs. Max.

Peak Positive Pulse Plate Voltage. . . . o

Peak Negative Puise Grid Voltage. ... ... 200 200 Volts Max.
Plate Dissipation®. .................... 1.25 5.5 Watts Max.
Average Cathode Current............ .. 15 20 Ma Max.
Peak Cathode Current. . ............... 70 70 Ma Max.
Grid Gircuit Resistance
Cathode Bias. . ..................... 2.2 2.5 Megohms Max.
Fixed Bias................ ... ... .... 2.2 1.0 Megohms Max.

AVERAGE CHARACTERISTICS
Triode No. 1 Triode No. 2
(Osci[zlgsor) (Amplifier)

Plate Voltage. . . ...................... 250 Volts
Grid Voltage. . ........................ -7 -8 Volts
Plate Current. . . ... .. ... ... ......... 5 20 Ma
Transconductance. .. .................. 2000 4400 umhos
Ampolification Factor. .................. 21 18

Plate Resistance. . .................... 10,500 4100 Ohms
Plate Current at Ec = -10 Volts. . ...... 1.0 Ma
Grid Voltage for b = 10pa. ....... ... -14 Voits

NOTES:

1. Heater Warm-up Time is defined as the time required for the voltage across
the heater to reach 809, of its rated value after applying four (4) times rated
heater voltage to a circuit consisting of the tube heater in series with a re-
sistance equal to three (3) times rated heater voltage divided by rated heater
current.

2. For operation in a 525 line, 30-frame system as described in “Standards of
Good Engineering Practice for Television Broadcasting Stations; Federal
Communications Commission.”” The duty cycle of the voltage pulse must
not exceed 15%, of one scanning cycle.

3. In stages operating’ with grid leak bias, an adequate cathode bias resistor or
other suitable means is required to protect the tube in the absence of excitation.

APPLICATION

Each of these types is a miniature double triode having dissimilar sections. Section
No. 1 is intended for operation as a vertical deflection oscillator and Section Na. 2
as a vertical deflection amplifier. The 8CM7 features a 450 Ma heater and is
identical to the 6CM7 except for heater characteristics. - Both types have controlled
heater warm-up time and are intended for use in series string telgvision receivers.

SYLVANIA ELECTRONIC TUBES
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svivania vre 6CM8

' Y
HIGH-MU -rmfo(::MB :'

SHARP CUTOFF PENTODE

................................................. -614
............................................. E9-1, Smail Button 9-Pin
.............................................. 6-2
...................................... 9FZ .
.............................................. Coated Unipotential
.................................... Any
ELECTRICAL DATA
HEATER CHARACTERISTICS
5CM8 6CM8
Heater Voltage...................... P 4.7 6.3 Volts
Heater Current. . ... ... .. ... coiuiuunnn 600 450 Ma
Heater Warm-up Time!..................... 11 11 Seconds
Heater-Cathede Voltage (Design Center Values)
Heater Negative with Respect to Cathode k
Total DCand Peak.................... 200 Volts Max.
Heater Positive with Respect to Cathode
DO e 100 Volts Max.
Total DCand Peak.................... 200 Volts Max.

DIRECT INTERELECTRODE CAPACITANCES (Approx.)
Triode Section

Gridto Plate. . .........ciiiiiiiiiiiiieieniann, e 1.9 puf
tnput: g to zhr+ K e i e 1.6 uuf
Qutput: ptoth 4+ k). . ... 0.22 uuf
Pentode Section
Grid No.1toPlate................c.ciiiviiivnnnnnnn 0.02 uuf Max.
Input: g1 to §h+k+g2+g3+l.s.) ................... 6.0 puf
Output: pto (h+k+9g24g3+1.8.)..................0 2.6 uuf
Coupling
Pentode Plate to Triode Grid. . ....................... 0.01 ppf Max.
Pentode Grid No. 1 to Triode Plate. .................. 0.15 puf Max.
Pentode Plate to Triode Plate. . . ..................... 0.10 uuf Max.
MAXIMUM RATINGS (Design Center Values)
Triode Pentode
Section Section
Plate Voltage. . . ..., 300 300 Volts
Grid No. 2 Supply Voltage. ... .............. 300 Voits
Grid No. 2 Voltage. . . ...................... See 6AMS8 Ratin%lChart
Positive Grid No. 1 Voltage................. 0 0 Volts
Plate Dissipation........................... 1.0 2.0 Watts
Grid No. 2 Dissipation. . .................... 0.5 Watt
Grid No. 1 Circuit Resistance :
Self Bias. .. ..........ccoviiiiiiiat 1.0 Megohm
Fixed Bias................... ...l 0.25 Megohm
CHARACTERISTICS
Class A; Amplifier Triode Pentode
Section Section
Plate Supply Voltage. . . .................... 250 200 Volts
Grid No. 2 Voltage. .. .... . 160 Volts
Grid No. 1 Voltage. .. -2 0 Voits

Cathode Bias Resistor. .
Plate Current. ..... . 1.8 9.5 Ma

Grid No. 2 Current 2.8 Ma

Amplification Factor. . 100

Plate Resistance (appr 50,000 600,000 Ohms

Transconductance. . . ... e .. 2000 6200 xmhos

Grid No. 1 Voltage for | 10 ua (approx.). -8 Volts
NOTE: '

1. Heater warm-up time is defined as the time required for the voltage across the
heater to reach 80 of its rated value after applying four (4) times rated heater
voltage to a circuit consisting of the tube heater in series with a resistance
equal to three (3) times rated heater voltage divided by rated heater current.

APPLICATION

The Sylvania Type 6CM8 is & high mu triode and sharp cutoff pentode. The
pentode section may be used as an | F amplifier; video amplifier, AGC amplifier
and reactance tube. : T

The 5CM8 is identical to the 6CM8 excaept for heater characteristics. Both types
employ controlled heater warm-up time for services in series heater string television

raceivers.
SYLVANIA ELECTRONIC TUBES
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