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EIMAC

Division of Varian
301 INDUSTRIAL WAY e SAN CARLOS, CALIF. 94070
PHONE: (415) 592-1221 ¢ CABLE: ‘‘EIMAC’'' SAN CARLOS

®

15 March 1976

TO EIMAC TUBE MANUAL HOLDERS

The enclosed new or revised data sheets, along with an updated Table of
Contents and 1ist of'sales offices, are to be inserted in the appropriate
section of your EIMAC tube manual, volumes I & II. Please use your Table
of Contents as a guide.

VOLUME I INSERT REMOVE
Table of Contents 3/15/76 9/01/75
Varian/EIMAC Electron Tube and Device

Group Sales Office List 2/01/76 1/15/75
Planar Triodes

8940 10/15/75  —=---
8941/Y690 10/15/75  —=-=-
Triodes

3CPX1500A7 9/01/75  —-=--
3CW20,000A3 8/01/75 6/01/66
3CX3000A7 & 8162/3CX3000F7 10/01/75 11/20/70
8963 . mme—- 4/01/75
VOLUME II

Tetrodes

4CW50, 000E 9/01/75 7/01/70
4CW100,000D 9/01/75 7/01/67
4CX3000A/8169 1/20/76 5/01/67

4CX35,000C/8349 9/01/75 12/01/70



Pentodes
5CX1500A
Other Products

VS-2, 4 & 6
SK630, SK630A
SK740

WIO/a
Enclosures

\i,ﬂf“\.
INSERT REMOVE
11/15/75 6/06/70
9/01/75 4/04/70
7/01/75 3/15/67
7/15/75 8/15/66
L g

Jgtfcialiéadzfvuq :S <CZ:&¢L,zf

William I. Orr, Manager
Technical Data




AN SH-740
< ® TECHNICAL DATA AIR-SYSTEM
l : } SOCKET

The EIMAC SK-740 Air-System Socket is recommended for use with
those tubes listed at the bottom of the page or other tube types having this
special breech-block base. This socket is not intended for use with an Air-
Chimney, but is particularly useful in applications where transverse air
cooling, heat-sink or immersion cooling is intended. When this socket is
used, connection is made to each of the tube electrodes except the anode.

BASE CONNECTIONS

The SK-740 socket consists of five sets of ring contacts: they are from
top to bottom: l.screen-grid, 2.control-grid, 3.cathode, 4.heater, S.heater.
Each set of contacts consist of six separate contacting tabs. The tube ele-
ments are connected to their external circuits by two diametrically-opposed
solder tabs. The SK-740 has no grounded contacts.

MATERIALS AND FINISHES

The mounting plate of the socket is fabricated of nickel-plated brass. The contact rings and
tabs are of beryllium copper, heat-treated after forming, then silver-plated. The rivets and washers
are of brass, silver and nickel-plated respectively. The ten contact terminals are solder-dipped to

insure firm, dependable solder contact. The insulating wafers and the stop yoke of the socket are
molded of a flameproof diallyl meta-phthalate.

INSTALLATION

The SK-740 Air-System Socket is designed for under-chassis mounting and requires a 1.593

inches diameter hole through the chassis deck. Four screw holes are provided for fastening as
shown in the outline drawing.

THE SK-740 AIR-SYSTEM SOCKET 1S RECOMMENDED FOR USE WITH THE FOLLOWING TUBE TYPES:

4N15A 4CX300A /8167
4CX125C 4CX300Y /8561
4CX125F

Note: A separate means of directing air is required when using the SK-740 with the 4CX300A and
4CX300Y. For applications using these two tubes, the SK-760 and SK-770 Air-System Sockets are
recommended. These contain an integral chimney.

NET WEIGHT (ApProximate) . .. o v oo v vt v v o e ve vt meennnnsnennnns 1.5 Oz.; (42.5 gm)

(Revised 7-15-75) © 1963, 1966, 1975 by Varian Printed in U.S.A.

EIMAC division of varian/301 industrial way/san carlos/california 94070
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DIMENSIONAL DATA
-~ INCHES MILLIMETERS
MIN. | MAX. | REF._| [ MIN. | MAX.] REF.
A 1615 1635 - - 41.02 | 4153 = =
B | 1360 |1.390 - - 3454 | 353l | - -
C 16I5* [1.635%| - - 41.02% 41.53% - -
D [1.735 |I.765 - = 4407 | 4483 | - -
E 1485 |1.575 = = 3772 | 4000 | - -
F 1.070 [I.110 - - 2718 | 2819 | - -
G | 0925 |0965 | - - 2349|245 | - -
H |1.020 [1.060 - - 2591 | 2692 | - -
[ --[--[eo°|[--]-- [e0°
K - - - - |3/32R - - - - [234R
L = i - - |/le* - - - - |1.57%
M | 0.134%| 0.154%| - - 3.40%| 391% | - -
N [ 0I120 |0.130 - - 305 | 330 - -
P 0078 [0.109 - = 1.98 277 - -
* DIAMETER
-MOUNTING PLATE
CONNECTIONS

1. SCREEN GRID

2.CONTROL GRID

3.CATHODE

4 HEATER
(5 5.HEATER
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¥ o TECHNICAL DATA

The EIMAC SK-2200 and SK-2210 are air-system sockets recom-
mended for use with the EIMAC 8877/3CX1500A7 triode. A companion
chimney is available, which will operate with either socket.

With these sockets, connection is made to each tube element except the
anode.

No contacts are grounded on the SK-2200, while the SK-2210 has the
grid contacts grounded to the equipment chassis when installed.

INSTALLATION

The SK-2200 and SK-2210 are designed for under-chassis mounting,
and require a 3% inch hole through the chassis deck. Each socket is held in
place by four 6-32 screws.

AIR CHIMNEY
The SK-2216 chimney is made of low-loss teflon. It is held in place with
four toe clamps which are supplied with the chimney.

NET WEIGHTS

SK-2200 Socket . ...t 4.50z; 128 gm
SK-2210 SOCKEt cus:ssommsss:snaasnss sisaasnvs ses 4.0 oz; 113 gm
SK 2216 ChFHEY . csiuosmiot s siahme s iauuns #ia 2.0 0z; 56.7 gm

(Effective 3-1-76) (© 1971, 1976 by Varian

SK-2200
SK-2210

AIR SYSTEM SOCKET

SK-2216

AIR CHIMNEY

SK-2200

SK-2210

SK-2216

Printed in U.S.A.

_EIMAC division of varian/301 industrial way/san carlos/california 94070




SK-2200/SK-2210

|/——GRID CONTACTS
@ @) PLACES
NO.6-32 X 1/4 DEEP
/_m (4) INSULATING POSTS
(4) PLACES
|™~~—nN0.8-32 x 174 LONG SCREW
(4) PLACES
DIMENSIONAL DATA
DiM INCHES MILLMETERS = == =
MN. | Max [ REF MN | MAx | REF TV
3373|3413 |- - 8567 | B670| - - MOUNTING

A
B | 2953[ 2983 [- - 7501 | 7577 - - L SURFACE
C |0500[0550] - - 1270 | 13.97] - - /

D | - - [0630 - - - - [ 1600] - - / : ad s Ll 1]

L_REF DIMENSIONS ARE FOR INFQ

ONLY 8 ARE NOT %R}ﬂ
CTI X &

2. CONNECTIONS:
| - HEATER
2-CATHODE
3-CATHODE
4-CATHODE
5-HEATER
6-CATHODE
7—-CATHODE
3.GRID CONTACTS INSULATED
FROM GROUND 8 OTHER
ELEMENTS.

TUBE STOP_ SURFACE

SK-2210 Socket

SK-2200 Socket

DIMENSIONAL DATA NoTES:

L_REF DIMENSIONS ARE FOR INFO
o WCHES MILLWETERS OHiy B R ROY s
MIN. | Max [ REF MN | MAX | REF WSPECTION Puni%%.
A | 3373] 3413 = = 8567| 8670 | - - 2 CONNECTIONS:
B [2953]2983 | - - 7501 | 7577 [ - - | ~HEATER
C 10474[/0553 [ - - 1204] 1405] - - 2-CATHODE
D - - |0630] - - --118600] - - 3-CATHODE
E = = -- 10063 - - - - |.60 4-CATHODE
F 0.140 |1 0.149 s = 356 378 [ - - 5-HEATER
6-CATHODE
7-CATHODE

3_GRID CONTACTS GROUNDED
TO MOUNTING FLATE,

3-1/4 DIA. HOLE THRU

5/32 DIA THRU:
(4) HOLES

2-31732

= 1)
CHASSIS cuT ouT E é
FOR MOUNTING 8 REQUIRED COOLING

AIR FLOW. MOUNTING DETAIL

SK-2216 Chimney

TOE CLAMP DETAIL

(4) SUPPLIED
¢ P/N 88990I
DIMENSIONAL DATA gi |

DIM. INCHES ’ '

MIN_ [ max | ReF wN [ max [ rer NOTES:
A |3385 [345] - - || 8598|8674 ] - - L_REF DIMENSIONS ARE FOR INFQ v
B 13532 [3502] - - 1897 [ o124 - - ONLY & ARE NOT FOR
[C [3o07 3067 [ - - |[ 9924 [ic076] - - FOPELTION PURPOSES,
D | 1220 ] 1280 ] - - 3099 | 3251 | - - 2. MATERIALS:
E Jollofoi40] - - 279 356 _ - a CHIMNEY:
F _[0417 [0457 ] - - 1059 ] 1161 - - TEFLON TFE
|6 [0292 o332 | - - 742 | 843 - b. TOE CLAMP:

0292 [0332[ - - 742 843 _ - BRASS - SILVER PLATED
lJ_Joio5 0145 ] - - 267 368 - -
[K ] 80°[ 1009 - - 80°] 100°] - -
L Jom2 (0146 - - 360 301 ] - -

—— = e e e — N i, Wi ——— - = R —
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@ TECHNICAL DATA

YU-148
HIGH-MU TRIODE

The EIMAC YU-148 high mu, forced air cooled, power triode provides relatively high power output as an amplifier, oscillator or modulator at low plate
voltages. The tube has a low inductance cylindrical filament stem structure which readily becomes part of a linear filament tank circuit for VHF operation.

The grid provides good shielding between the input and output circuits for grounded grid applications and conveniently terminates in a ring between the plate
and filament terminals.

GENERAL CHARACTERISTICS'

ELECTRICAL
Filament: Thoriated Tungsten
VOB 550 2 505755 6 5058 5503 s 0 0 5 50 0 ) 6 1 G706 6 50 B8 8 065 6 60 B 605 6 BT 580 9 86 0 i 161 s 7.0 = 0.35 Volts
Current @ 7 VOIS . .ot T T I e e e A R 78 Amperes
Amplification Factor (AVEIAJE) . . . . .. vt e e 200
Direct Interelectrode Capacitance (Grounded Filament)?
DML s s oo s s s o o i g a2 s o o o 6 53 (A VB FSATS WS L 31 BT ¥ VS 3 BRSO S0 42 pF
COUR o e st sy o0t 5T 8 L8 0 95 60 5 T 8 RS9S80S 6, L 050517 S5 6 o6 (R 600 108 5t S 6 6% 6 By 3 0 0.28 pF
e B G O T e G T R I TR L S B AL B AE G0 LT OB 500 o0 06 e T e Or e o a ZE DT AT & e 24.5 pF
Direct Interelectrode Capacitance (Grounded Grid)®
AT o et o e s i ] i s T o e 0 R i S 5 A A8 A A 5 R 42 pF
MBOUE .o sis wmosrmonosion s o s oo s s i g i i s s i i s i o i st e s 88 e 1 0 WOR R o ROBLITS 160 L GARL. 60905 72 % ) 6 24.5 pF
D 55505 s w0m 0055 575 580 5608 B 8 63 £ 6§08 § 60 7 8 L H 5 G0 55 S S S 56 L5 554 6 B S LR 7 D) § S AN 8 0.28 pF

'Characteristics and operating values are based upon performance tests. These figures may change without notice as a result of additional data or product
refinement. Varian Power Grid & X-Ray Tube Products should be consulted before using this information for final equipment design.

“Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic Industries Association Standard RS-191.

(Effective 3/91) 2208 Printed in U.S.A.

varian®
power grid & x-ray tube proaucts
1678 South Pioneer Road / Salt Lake City, Utah 84104 / U.S.A. / (801) 972-5000
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RADIO-FREQUENCY POWER AMPLIFIER
Class C Telegraphy or FM, Cathode Driven

TYPICAL OPERATION AT 108 MHZ

Plate Voltage: ; s smiswssmesmsmvsmesmesmosmismesmssmus@igmsn
Grid Voltage . ...t
Plate Current . ... ..o
Grid CUITeNt . .o oot e
Peak RF Cathode Voltage' ..............c.covririiireianainns
Plate DisSipation s wssmswismsswasmssmapmesmenmssmsswsmess
Useful Output POWET' . ...\ttt
DFVITGIPOWETY 55556 s 15 6 5 5095 59 5 1055 06255 4 6 00 § 000 £ Gt .6 0 5 A £
1680 |MPEIEANCE" & 5 5 5 v o i 55 50855 810 50 0 56 05 518 5 6VS & 575 § B0 1518 3 8
Drive Impedance . ...t

'Approximate Values

ABSOLUTE MAXIMUM RATINGS

DCPlate Voltage . .......covvviiiiiii s
DC Plate CUITENt . . ..\ e
Plate: DISSIPation) « < s:swssmosmsnmsomsisssmus Qo 9is@asmiss
Grid Dissipation . .. ..o

MECHANICAL

Maximum Overall Dimensions:

.......................... 4800 5700 6000 Vde

............................. 0 0 -100 Vdc
........................... 2.30 2.50 2.56 Adc
........................... .32 33 48 Ade

........................... 215 224 340 Volts
.......................... 3200 4100 3900 Watts
.......................... 8,000 10,000 12,000 Watts
........................... 500 600 800 Watts
.......................... 1200 1300 1200 Ohms
............................ 50 49 17 Ohms

............................................. 7,000 Volts
............................................ 3.5 Amperes
............................................. 6,000 Watts
.............................................. 225 Watts

LEIGHN & 5 2 5 2 0 5 508 5 2 5 45 2 cm o o o o e e o o A e e i 2 o 86 R B B B 8.50 in; 21.59 cm
B 111 e T 6.70 in; 17.018 cm
INGE WEIGNE 55 0ecwnsmenmammenmsmss o o5 005 @5 e s sssmiowsenstossdsutsnismisE smesmsessnisdsss:mas 8.01 Ibs; 3.64 kg

Operating POSIION . ... oot Vertical, base down or up

L0 4 o Forced Air

APPLICATION

MECHANICAL Cooling 50 C Ambient

COOLING - The maximum temperature rating for the anode core and the Anode to Base Air Flow

ceramic/metal seal area of this tube is 250°C, and sufficient forced air Watt CFM In of Water

cooling must be provided to assure operation at safe tube temperatures.

Tube life is usually prolonged if cooling in excess of absolute minimum 4500 250 1.0

requirements is provided, for cooler tube temperatures. 5000 300 1.2

Minimum air flow requirements to maintain anode core and ceramic/metal Base to Anode Air Flow

seal areas below 225°C at sea level with an air inlet temperature of 40°C Watt CFM In of Water

are tabulated for air flow in the base-to-anode and anode-to-base

directions. At higher ambient temperatures, frequencies above 40 MHz, 5000 142 0.22

or at higher altitudes, a greater quantity of air will be required. 6000 205 0.4

With air flowing in a base-to-anode direction, and with the specified air ELECTRICAL

also flowing past the base section of the tube, no additional base cooling
of either type is normally required. With air flowing in an anode-to-base
direction, additional cooling air directed into the filament stem structure,
between the inner and outer filament terminals, in the amount of 5 cfm
minimum, directed by an appropriate air nozzle or pipe is required.

It is suggested that temperatures, especially in the base area of the tube,
be monitored in any new installation to ensure proper cooling.
Temperatures may be measured with any of the available temperature
sensing paint or crayon materials.

FILAMENT OPERATION - The rated filament voltage, as measured at
the filament terminals, should be 7.0 Volts, with maximum allowable
variation due to line fluctuations of from 6.65 to 7.35 Volts.

INTERLOCKS - An interlock device should be provided to ensure that
cooling air flow is established before application of electrical power,
including the heater. The circuit should be so arranged that RF drive
cannot be applied in the absence of normal plate voltage.



INPUT CIRCUIT - When operated as a grounded grid rf amplifier, the
use of a matching network in the cathode circuit is recommended. For
best results with a single ended amplifier, and depending on the
application it is suggested the network have a "Q" of at least 5, and
higher if possible.

FAULT PROTECTION - It is good practice to protect the tube from
internal damage caused by an internal arc which may occur at high
anode voltage.

RF RADIATION - Exposure to strong rf fields should be avoided, even
at relatively low frequencies. The dangers of rf radiation are more severe
at UHF and microwave frequencies and can cause serious bodily and
eye injuries. CARDIAC PACEMAKERS MAY BE AFFECTED.

HOT SURFACES - When the tube is used in air and air cooled, external
surfaces of the tube may reach temperatures up to 200 degrees C and
higher. In addition to the anode, the cathode insulator and cathode/heater
surfaces may remain hot for an extended time after the tube is shut off.

vuae fomBF

To prevent serious burns, take care to avoid any bodily contact with
these surfaces both during, and for a reasonable cool down period after,
tube operation.

CAUTION - HIGH VOLTAGE - Operating voltage for the YU-148 can be
deadly, so the equipment must be designed properly and operating
precautions must be followed. Design equipment so that no one can
come in contact with high voltages. All equipment must include safety
enclosures for high voltage circuits and terminals, with interlock switches
to open the primary circuits of the power supply and to discharge high
voltage capacitors whenever access doors are opened. Interlock
switches must not be bypassed or "cheated” to allow operation with
access doors open. Always remember that HIGH VOLTAGE CAN KILL.

SPECIAL APPLICATIONS - If it desired to operate this tube under
conditions different from those given here write to the Power Grid Tube
Marketing Department, Varian Power Grid & X-Ray Tube Products, 1678
South Pioneer Road, Salt Lake City, UT 84104, for information and
recommendations.



( (A 39VLICA 3LV d L 0b-VW WE|
S MG Mb ME M2 M
08§
0
0
_
I %
l o 1| | 1 _[T—=== 0S-
)
— -
. P O
\\\ OO_l_I
| —
e >
3 S0 17 o
— =S agg-""!
8 - .I‘nl\\-\vnf.\ \v\ M
Ol |— ci [T g g -1 v =
— O _ — L~
L= 002-
N_ == - o \\\ }\ /
Sl T _ Yo7
T A,
—— | A —— - 7 -
.I.IIII \\.‘ \.\ 7
— | =T A
SIYIJAV-LNIYYND QIHY -———- 2 e o
S3¥3dAV- LN3YYND 3LV d 52 e \
SOI1SIY3I1LIOVHVHO o\.m 00E -
INIHHNO LNVLISNOD
AVIOIdAL
8V I-NA OVINIF




YU-148

@

DIMENSIONAL DATA
INCHES MILLIMETERS
DIM. MIN. MAX. | REF. MN. | MAX. | REF.
A 6.000 | 6.125 152.4 | 15558
B 781 843 19.8 214
c 3625 921
D 615 635 15.6 16.1
E 1490 | 1510 37.8 38.4
F 2990 | 3.010 75.9 76.4
G 812 937 206 238
H 1375 | 1.625 349 413
J 375 437 95 1.1
K 3875 | 4250 98.4 107.9
L 3.325 845
M 687 812 17.5 206
P 8.000 | 9.000 2032 | 2286
R 65.1 65.1
s 1.000 | 1.125 25.4 286
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EIMAC division of Varian

Main office: 301 Industrial Way, San Carlos, CA 94070

A quick guide to EIMAC products and services offered in this catalog.
Including . ..

® Your nearest distributor of modern, fully guaranteed EIMAC electron
tubes and accessories.

® Your nearest Varian/EIMAC Field Engineer, who stands ready to give
you immediate engineering assistance, information on deliveries and
prices, or to provide other information not found in this catalog.

® EIMAC tube type numbering system.
® EIMAC/JEDEC cross-reference list.

Important EIMAC extras...

APPLICATION ENGINEERING. The EIMAC Application Engineering
Department is available at all times for consultation. New tube operating
techniques are continually being explored, tested and proven by EIMAC
engineers, whose combined knowledge and experience are at your service.
EIMAC Application Bulletins covering various uses of EIMAC products
are available upon request.

FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC
Application Engineering Department outside the EIMAC Division plant,
the Field Engineers cover the United States, and numerous foreign countries,
operating out of offices in major cities. They will help you personally with
experimental work, circuits, technique, etc. Engineers from the EIMAC
plant are available, too, for field consultation. As EIMAC tubes are world
renowned, the same services extend to countries overseas through the
Varian /EIMAC export operations and overseas offices.



Eimac
Tube Type
Numbering

System

A TECHNICAL DATA

EIMAC tube types are identified by either
a non-descriptive, sequentially-assigned
4-digit type number, standardized and regist-

of electrodes, one or more letters denoting
special characteristics, a numeral represent-
ing the plate dissipation rating, and a final

ered with the ELECTRONIC INDUSTRIES
ASSOCIATION (EIA) for non-duplication
throughout the world, or by an EIMAC-orig-
inated coded numbering system, designed to
convey descriptive information about the
tube. Many tube types can be identified with
either number, and are branded with both.

letter to distinguish the tube from others
which may bear similar or preceding letters
and numerals. Triode types carry an addition-
al number to indicate their approximate amp-
lification factor.

To illustrate the system, a typical 1500-
watt, ceramic, external-anode, forced-air

In general, the EIMAC type number con- cooled EIMAC triode is broken down as
sists of: a numeral indicating the number follows:

8871/3CX1500A7

EIA Type
Number Amplification
Plate Factor
Dissipation 1-0to 10
(Watts) 2-11 to 20
3-21 to 30
Number of Electrodes 4-31 to 50
2 - Diode 5-51 to 100
3 - Triode 6-101 to 200
4 - Tetrode 7-201 to 500
5 - Pentode

8-501 to 1000

Description
C-Ceramic Envelope (No Glass)

. L-External Anode, Liquid Convection Cooling
N - External Anode, Natural Convection Air Cooling
P - Primarily for Pulse Applications

*R-Internal Anode, Radiation Cooled
S - External Anode, Conduction Cooled
V - External Anode, Vapor Cooled
W - External Anode, Water Cooled
X - External Anode, Forced-Air Cooled
* In older types, the dash, as in the case of

the 4-250A, carries the meaning of “R’’
given above.

Version
Distinguishes tubes which, al-
though alike as to number of
electrodes and plate dissipation,.
are not necessarily interchange-
able physically or electrically.

(Effective 6-1-73) 1950, 1967, 1973 Varian

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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BUST 5 & 5.5 5 5 % n mae o » men me o me urs 3-3-70
8847/8847A . . . ... .. ... ... 6-1-70
8847A .. ... see 8847
8802 . ... 9-1-70
8893 . ... 6-1-70
8906/8907. . . . ..o 11-1-71
8906AL/Y572AL ... ......... 11-1-71
8907 0 0B s B 5B 505 08 ile oo see 8906
8911 .. . .. 2-1-71
BAIZ ¢ o 55 G v e oo momomeme 2-1-71
8933 . .. 11-15-72
YS72AL .. ... see 8906AL

TRIODES

3-400Z/8163 . .. ..o, 8-15-74
3500Z . oo 11-1-73
3-1000Z/8164 . .. ... ... 8-15-74
3C24 oo 13151
3CVISO0A7 . o v oo e, 6-15-71
3CV30,000A3. . .. ........... 3-1-67
3CV30,000H3. .. . ........... 5-1-68
3CW5000A1/8240 &

3CWS000F1/8241 .. .. ....... 5-15-71
3CWS000A3/8242 . . .. ........ 1-11-74
3CW5000F3/8243 . ... ... see 3CW5000A3
3CWS000H3 . o v o ove e e 4-1-66
3CWI10,000H3. . . . ..o ... 10-15-70
3CW20,000A1. . ... ..o ... 6-1-67
3CW20,000A3. . . oo 6-1-66
3CW20,000A7. . .\ o oot 1-1-63
3CW20,000H3. . o oveen 2-1-65
3CW20,000H7 . .. . oo e e 5-15-74
3CW30,000H3. . ..o 11-1-68
3CW30,000H7 . vvveeenn . 3175
3CW40,000H3. . ... ..ot 8-1-67
3CX400U7/8961 . . .. . ........ 8-1-74
3CX1000A7/8283 . . .o ..., 3-25-75
3CX1500A7/8877 . . o oo oove ... 7-1-75
3CX2500A3/8161 . . .o oo ... 3-1-67
3CX2500F3/8251 . . . oo oo .. 3-1-67
3CX2500H3 . o oot e 2-1-71
3CX3000A1/8238 .. .......... 11-1-67
3CX3000A7 . o oot 11-20-70
3CX3000F1/8239 . .. ......... 11-1-67
3CX3000F7/8162 . . . ..o ov ... 5-7-70
3CX5000H3 . o v vov e e 4-1-66
3CX10,000A1/8158 . . . . ....... 11-15-68
3CX10,000A3/8159 . . . . . ...... 5-1-68
3CX10,000A7/8160 . . . . ... .. .. 2-1-73
3CX10,000H3. . oo oo e e 3-15-66
3CX15,000A3. . oo vveee e 7-1-69
3CX15,000A7. « o oo 41571
3CX15,000H3. . o vveee e 4-1-66
3CX20,000A3. . ..o vtee 4-15-71
3CX20,000A7 . « oo veee e 7-1-73
3CX20,000H3. « o v v vveee e 5-1-71
3WS000F3/8243 « . v v vveov e, 10-20-61
= 2-1-69
35TG v ooe e e e 6-1-67
TSTH . o ooee et e e e e e 12-15-65
V23 3 VR 4-1-67
T00TH « o voooee e e e 4-1-67
T00TL © oo veeee e 5:1-52
IS2TH « oo e 11-95-52
IS2TL & v ovvee e e e 4-1-67
250TH « o oot eee e 6-15-66
250TL «vvee e 1-1-61
304TH v oveeee e e 4-1-67
304TL v v ve e e e 6-1-67
A50TH © v oovoeeee e e 12-15-65
450TL «ove e e 12-15-65
592/3-200A3 . .ot 6-15-66
1000T ©« oo e e e e e 12-15-65



~~  TRIODES

TETRODES

4-65A/8165 . . . . ...
4-125A/4D21 . . . ... ...
4-250A/5D22 ; i w s wsm s ms s w s
4-400A/8438 . . . ... ...
4-400C/6775 . . . oo
4s500A ¢ 6 65 655 5 5 T8 F e e mn
4-1000A/8166 . . . ... .......
4CNISA . . ...
4CPX250K/8590 . ..........
4CS250R. . . . . oL

4CV20,000A . . .
4CV35,000A . .. ..o,
4CV50,000E . ... ... .......
o 4CV50,000] . oot
4CV100,000C/8351 . . . . ... ...
4CV250,000A . . .o oot
4CWSO00B/F . . . o oo oo,
4CW2000A/8244 . . . . .. ... ...
4CW10,000A/8661. . . .. ... ...
4CW25.000A . .o nn ..
4CW50,000E . . .. oot
4CW50,000] v vvee e
4CW100,000D . . . o oot
4CW100,000E . . .. oo,
4CW250,000A. . . .o oo e,
4CXI25C/F . o o oo
4CX250B/7203 & 4CX250FG/8621
4CX250BC/8957 . . . . ... ... ..
4CX250K /8245 &
4CX250M/8246 . . ... .. ....
4CX250R/7580W . .. ........
ACX300A/8167 . ...........
4CX300Y/8561 .. ..........
4CX350A/8321 &
4CX350F /8322 . . o oo oo e ..
4CX350F]/8904 . . . o oo u ...
4CX600B & 4CX600F . .. .....
4CX600J/8809 &
4CX600JA/8921 . . .. o ..
4CX1000A/8168 . . ... .....
4CX1000K/8352 . « o v oo v o v
™\ ACX1500A . oo oor e
4CX1500B/8660 . . . . .. ... ..
4CX3000A/8169 . . . o v v oo v ...
4CX5000A/8170 . . o v v v ..

5-1-62
6-1-67
5-5-70
7-20-70
4171
3-10-72
10-30-66
6-1-68
4-1-70
9-1-70
3-15-71
6-1-68
5-15-66
5-1-70
7-15-71
2-1-68
3-1-72
11-1-73
6-15-71
4-15-63
2-1-72
7-1-70
7-15-71
7-1-67
9-1-70
3-1-71
6-1-67
8-1-74
1-1-74

5-1-68
6-16-61
8-30-66
6-15-66

6-15-65
9-1-71
3-20-70

8-15-71
5-1-70
8-20-66
12-1-71
6-1-67
5-1-67
4-15-69

4CX5000J/8909 . .. ... ... ... 10-1-71
4CX5000R/8170W . . . .. ... ... 4-15-71
4CX10,000D/8171. .. ... ..... 1-1:73
4CX10,000] ... oiii . 2-17%
4CX15,000A/8281. . ... ...... 12-15-73
4CX15,000]/8910 . . . ... .. ... 10-15-71
4CX35,000C/8349. . ... ...... 12-1-70
AW300B/8249 .. ........... 11-1-73
4X150A/7034 & 7609 . . ... . .. 8-1-74
4X150G/8172 .. oo, 10-15-73
AX500A . . oo 1-1-64
6816,6884,7843 . ... ........ 11-15-71
7609 ... see 4X150A/7034
8560A . . it 715-71
8876 i issmisimimisinims 6-15-71
8930 . 12-1-73
8954 i 6 it i e me e e 6-1-74
8959 . ... 11-1-74
X2159 oo 7173

PENTODES
S-125B/AE27A . . ..o 8-15-52
5-500A . . it 5-1-68
SCXI500A vw s s mssmwsms s &5 5 6-6-70
SCX3000A. . .. oo, 8-1-67
264/8576 . ..t 6-5-70
200 . 5-5-70
8205A . ..., 1-15-73

PULSE MODULATORS

4PR60C/8252W . .. .. ....... 6-30-71
4PR65A/8187 . . .. ......... 2-15-63
4PR125A/8247 . . . . .. ... .. .. 3-15-64
4PR250C/8248. . . . ... ...... 9-1-70
4PR400A/8188. . ... ........ 9-15-65
4PR1000A/8189 . ........... 12-15-65
6C2L vn wsmsmemsnimiminss 12-15-65

OTHER PRODUCTS

VS8-2, 4, 586 « s w5 565505 mme 4-4-70
Preformed Contact

Finger Stock . ............ 6-15-71
HR Heat Dissipating

Connectors : s s s s 5 6 5.5 & 5 & & 6 12-1-65
SK-300A . . ... ... ... 4-15-69
SK-306, SK-316 . ... ........ 8-15-66
SK-400 i .5 5 5 5500 56 m i me oo 4-1-56
SK-406, SK-416, SK-426 . .. .. .. 12-1-73
SK-410 . . .. ... oo 12-1-73
SK-500 . . ...... ... ... . ... 3-15-67
SK-506; SK-516 : w99 sms 935 4-15-69
SK-510. . . .o v i i 3-15-75
SK-600A, SK-610A . ... ...... 11-1-74
SK-606, SK-626, SK-636B, SK-646 11-1-74
SK-607 . . . .o o 8-15-71

(Cont’d)



OTHER PRODUCTS

SK-620, SK-620A . .......... 7-1-75 SK-810B, SK-806 . .......... 6-1-67
SK-630, SK-630A .. ......... 3-15-67 SK-816, SK-860, SK-870. ... ... 3-25-75
SK-640 . . ................ 7-1-75 SK-890B, SK-806 . .......... 6-1-67
SK-650, SK-655 . ........... 1-15-66 SK-900, SK-906 . ........... 8-15-66
SK-700, SK-710 ............ 10-15-66 SK-1300, SK-1310, SK-1320. . ... 3-1-72
SK-711A, SK-712A « . s s a5 v s 3-15-71 SK-1306, SK-1406 . . . ... ..... 8-15-66
SK-740 . . .. oo i 8-15-66 SK-1400A, SK-1470A . . . . ... .. 10-15-66
SK-760, SK-770 . .. ......... 7-15-75 SK-2200, SK-2210 . . . .. ...... 8-15-72

SK-800B, SK-806 . .......... 4-9-64
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253 5 56 58 5.5 b we e

290 csminsmen e s

BT snvwswsmsnsms s

304TL .. ...

3500Z ... ... ..
3-1000Z/8164 .. ... ..
3C24 ...
3CV1500A7 .. .......
3CV30,000A3. . . ... ..
3CV30,000H3. . ... ...
3CW5000A1/8240 . . . . .
3CW5000A3/8242 . . . . .
3CW5000F1/8241 . . . . .
3CW5000F3/8243 . . . . .
3CW5000H3 . .
3CW10,000H3. . . . .. ..
3CW20,000A1. . . ... ..
3CW20,000A3. . .. ....
3CW20,000A7. . .. ....
3CW20,000H3. . .. .. ..

3CW20,000H7. ... .. ..

3CW30,000H3. . ... ...

3CW30,000H7. . . ... ..
3CW40,000H3. . . . . . ..
3CX100A5 see 7289 . . .
3CX400U7 . . .. ... ...
3CX1000A7/8283 . . . . .
3CX1500A7/8877 . . . . .
3CX2500A3/8161 . . . . .
3CX2500F3/8251 . . . . .
3CX2500H3 . . . . ... ..
3CX3000A1/8238 . . . ..
3CX3000A7 . ... .....
3CX3000F1/8239 . .. . .

3CX3000F7/8162 . . ..
3CX5000H3 . . ......

3CX10,000A1/8158 . . . .

T 0

Ad44 444444444 r 44444444444 A 4444444444 A A4 A" T DOAMMDI A -D 4~~~ - -

3CX10,000A3/8159 . . . . T
3CX10,000A7/8160 . . . . T
3CX10,000H3. . ... ... T
3CX15,000A3. . ... ... T
3CX15,000A7 . . ... ... T
3CX15,000H3. . . ... .. T
3CX20,000A3. . ...... T
3CX20,000A7........ T
3CX20,000H3. . .. .. .. T
3W5000F3/8243 . . .. .. T
450TH . . ... ... . ... T
450TL .. ... ... ... T
4-65A/8165 . . . ... ... TET
4-125A/4D21 . . . ... .. TET
4-250A/8D22 ; « vs 5 o TET
4-400A/8438 . .. ..... TET
4-400C/6775 . . ... ... TET
4500A .. .......... TET
4-1000A/8166 . ... ... TET
4CN15A . ... .. ... .. TET
4CPX250K/8590. . . . .. TET
4C8250R. . ......... TET
4CVBO0OA ... ....... TET
4CV20,000A ........ TET
4CV35,000A . ....... TET
4CV50,000E ........ TET
4CV50,000 ........ TET
4CV100,000C/8351. ... TET
4CV250,000A. ... .... TET
4CW800B . ......... TET
4CWB00F see 4CW800B . TET
4CW2000A/8244 . . . . .. TET
4CW10,000A .. ...... TET
4CW25,000A .. ...... TET
4CW50,000E . ....... TET
4CW50,000J ........ TET
4CW100,000D. .. ..... TET
4CW100,000E. . ... ... TET
4CW250,000A. .. ... .. TET
4CX125C < s w s s m s s TET
4CX125F see 4CX125C . TET
4CX250B/7203 &
4CX250FG/8621. . . .. TET
4CX250BC/8957. ... .. TET
4CX250K/8245. . . .. .. TET
4CX250M/8246. . . . . .. TET
4CX250R/7580W ... .. TET
4CX300A/8167. . ... .. TET
4CX300Y/8561. . .. ... TET
4CX350A/8321. . ... .. TET
4CX350F/8322. ... ... TET
4CX350FJ/8904 . . .. .. TET
4CX600B . ......... TET
4CX600F see 4CX600B . TET

4CX600J/8809 .. ..... TET
4CX600JA/8921

see 4CX600J . .. ... TET
4CX1000A/8168 . . . . .. TET
4CX1000K/8352 ... ... TET
4CX1500A ... ... ... TET
4CX1500B/8660 . . . . .. TET
4CX3000A/8169 . ... .. TET
4CX5000A/8170 . .. ... TET
4CX5000J/8909 ...... TET
4CX5000R/8170W . . . .. TET
4CX10,000D/8171. . ... TET
4CX10,000d......... TET
4CX15,000A/8281. . . .. TET
4CX15,000J/8910 . . . .. TET
4CX35,000C/8349. . ... TET
4D21 see 4-125A ... .. TET
4E27A see 5-125B . ... PE
4PR60C/8252W . . . ... PM
4PR65A/8187 . ... ... PM
4PR125A/8247 ... ... PM
4PR250C/8248 . . .. .. PM
4PR400A/8188 ... ... PM
4PR1000A/8189. . .. .. PM
4W300B/8249 . ... ... TET
4X150A/7034 see 7609. . TET
4X150G/8172 ... .. .. TET
4X500A .. ... ... ... TET
STBA ws s s 85 s 56 R
592/3-200A3 .. ...... T
5867A ... ......... T
5-125B/4E27A .. ... .. PE
5500A............ PE
5CX1500A. . ........ PE
5CX3000A. ......... PE
5D22 see 4-250A ... .. TET
673 see 575A. . ... ... R
6696A .. .......... T
6697TA ... ... .. .. .. T
6775 see 4-400C. ... .. TET
6816 . ............ TET
6884 see 6816 . . ... .. TET
6894 . ............ R
6895 see 6894 .. ... .. R
6C21 .. ... ... ... PM
75TH . ... oo T
TETL. . vice wie miii o o1 0 T
TE50TLs s w15 v 5 6 5.8 5.8 T
7034 see 4X150A ... .. TET
7035 see 4X150A/D ... TET
7203 see 4CX250B . ... TET
7204 see 4CX250B/F .. TET

PM - Pulse Modulator

D - Diode
PE - Pentode
PL - Planar Triode

OP - Other Products
R - Rectifier

T - Triode
TET - Tetrode



"

7211 PL 8252W see 4PR60C . , . . PM SK-400............ oP
7289/3CX100A5 . . . . .. PL 8281 see 4CX15,000A .. TET SK-406 . ........... oP
7480 wswimsmsiwsms s T 8283 see 3CX1000A7. . . T SK-410 . . . .. .. ... .. OoP
7580W see 4CX250R ... TET 8295A .. ... .. ..... PE SK-416 see SK-406 . . .. OoP
7609 see 4X150A/7034. . TET 8321 see 4CX350A . ... TET SK-426 see SK-406 . . .. OoP
7698 wimimos sizs s 55 PL 8322 see 4CX350A/F .. TET SK=800 s s s s ssmsws s oP
7815/7815R. . .. ... .. PL 8349 see 4CX35,000C .. TET SK-506 . . . ... OoP
7815AL/7815RAL. . . .. PL 8351 see 4CV100,000C . TET SK-510 . . . ... ... .. oP
7815R see 7815 . . .. .. PL 8352 see 4CX1000K. ... TET SK-516 see SK-506 . . .. oP
7815RAL see 7815AL .. PL 8403 .. .. ... PL SK-600A .. ......... OoP
7848 siwsimsnimup 86 TET 8438 see 4-400A. . .. .. TET SK-606 . .. ... OoP
1855/ 7855K s s 5 s » s1@ o5 PL 8533 .. ... ... .. PL SK-607 . ... ... ... oP
7855AL/7855KAL. . . .. PL 8560A .. .......... TET SK-610 see SK-600A . .. oP
7855K see 7855 . ... .. PL 8561 see 4CX300Y .... TET SK-620 .. .......... oP
7855K AL see 7855AL . . PL 8576 see 264 ... ..... PE SK-620A see SK-620 . . . oP
869B . . ... ........ R 8590 see 4CPX250K ... TET SK-626 see SK-606 . . . . oP
869BL see 869B. .. ... R 8660 see 4CX1500B ... TET SK=6305 ;s s sm s s &5 ® s OoP
8020 ............. R 8661 see 4CW10,000A .. TET SK-630A see SK-630 . .. OP
8158 see 3CX10,000A1. . T 8755 s :vimimsmnmss PL SK-636B see SK-606 . . . OoP
8159 see 3CX10,000A3. . T 8755A see 8755 ... ... Pl SK-640 . . . v v v et OoP
8160 see 3CX10,000A7. . T 8757 s nsmswmsmama s PL SK-646 see SK-606 . . . . OP
8161 see 3CX2500A83. .. T 8809 see 4C X600J TET SK-650 . . .......... OP
8162 see 3CX3000F7. .. T BBAT & :inmosssuwmes s PL SK-655 see SK-650 . .. . OoP
8163 see 3-400Z. . .. .. T 8847A see 8847 ... ... PL SKE700 : s s wsws s s s m OoP
8164 see 3-1000Z . . . .. T 8873 vvwomimsmswis T SK-710 see SK-700 .. .. oP
8165 see 4-65A .. .. .. TET 8874 see 8873 ... .. .. T SKeTA1IA v o v s s m s 55 5 oP
8166 see 4-1000A . . . .. TET 8875see 8873 .. ..... T SK-712A see SK-711A .. OoP
8167 see 4CX300A .... TET 8876 . . . .iiiiiea TET SK-740 . . v v v v oP
8168 see 4CX1000A ... TET 8877 see 3CX1500A7. .. T SK-760 . . . . ..o oo OoP
8169 see 4CX3000A ... TET 8892 siassaumseum o PLL SK-770 see SK-760 . . .. OP
8170 see 4CX5000A ... TET 8893 . ... PL SK-800B .. ......... oP
8170W see 4CX5000R .. TET 8904 see 4CX350FJ ... TET SK-806 see SK-800B . .. OP
8171 see 4CX10,000D .. TET 8906 ........... . PL SK-810B . . ... oo\ . .. OP
8172 see 4X150G . . ... TET 8906AL/Y572AL ... .. PL SK=816 : s 95 s 556 s » » OoP
8173 see 4W20,000A ... TET 8907 see 8906 . ...... PL SK-860 see SK-816 . ... OP
8187 see 4PR6G5A . . . .. PM 8909 see 4CX5000J. ... TET SK-870 see SK-816 . . . . OP
8188 see 4PR400A .. .. PM 8910 see 4CX15,000J TET SK-890B . . . ... OP
8189 see .4PR1000A . .. PM BOMl isvmsmsmsmsme PL SK-900 . « o o oe e . OP
8238 see 3CX3000A1. .. T BO12 iwsnsmsmsmams PL SK-906 see SK-900 . . .. OP
8239 see 3CX3000F1. .. T 8921 see 4CX600J/JA .. TET SK-1300 ©+ .« v et OP
8240 see 3CW5000A1. . . T 8980 :inas s wisn @i TET SK-1306 . « . v v v e n . OP
8241 see 3CW5000A1/F1 T 8933 . ... PL. SK-1310 see SK-1300. . . OP
8242 see 3CW5000A3. .. T B988 & 5w v sw ww gos oo T SK-1320 see SK-1300. . . OP
8244 see 4CW2000A ... TET 8954 . ... ......... TET SK-1400A .« o oo u et n. oP
8245 see 4CX250K . ... TET 8959 .. ........... TET SK-1406 see SK-1306. . . OP
8246 see 4CX250KM. .. TET 8963 ............. T SK-1470A see SK-1400A. oP
8247 see 4PR125A .. .. PM Contact Finger Stock SK-=2200 .« v v e e e OoP
8248 see 4PR250C . . .. PM (Preformed) . . .. ... OoP SK-2210 see SK-2200. . . OoP
8249 see 4W300B .. ... TET HR Heat Dissipating VS2 4 58&6 ....... OoP
8251 see 3CX2500F3. .. T Connectors .. ..... OoP X2459 s ¢ v swsmini®ms TET
SK-300A .. ......... oP Y572AL see 8906AL . . . PL
SKF806 5 s s smims w s OoP
SK-316 see SK-306 . ... oP
D - Diode OP - Other Products
PE - Pentode R - Rectifier
PL - Planar Triode T - Triode

PM - Pulse Modulator

TET - Tetrode
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EIMAC/JEDEC CROSS-REFERENCE LIST

EIMAC No.  JEDEC No.
2{00C w55 s -
225A . ... ... =
2-50A ... ... =
2-150D . . . v .- =
2-280A v s s s s —
2:2000A &0 s s s —
2C39A ... ... 2C39A
2C39WA . . . .2C39WA
2X1000A . ... =
2X3000F . ... —
3C24 .. venw s 3C24
3-200A3 . . ... .. 592
3-400Z . ..... 8163
3-500Z ... ... —
3-1000Z2 .. ... 8164
3CPN1OA5 ... . 7815
3CPX100A5 .. 7815R
3CPX1500A7 =
3CV1500A7 . —
3CV30,000A1 .. —
3CV30,000A3 .. —
3CV30,000H3 .. —
3CV50,000A7 .. —
3CW5000A1 ... 8240
3CW5000A3 ... 8242
3CW5000F1 8241
3CW5000F3 ... 8243
3CW5000H3 ... —
3CW10,000A3 .. —
3CW10,000H3 .. —
3CW20,000A1 .. —
3CW20,000A3 .. —
3CW20,000A7 .. —
3CW20,000H3 .. —
3CW20,000H7 .. —
3CW30,000H3 .. —
3CW30,000H7 .. —
3CW40,000H3 .. —
3CX100A5 7289
3CX100F5 .... 8250
3CX400U7 ....8961
3CX1000A7 8283
3CX1500A7 8877
3CX2500A3 8161
3CX2500F3 8251
3CX2500H3 —
3CX3000A1 8238
3CX3000A7 =
3CX3000F1 8239
3CX3000F7 8162
3CX5000A3 =
3CX5000H3 ... —
3CX10,000A1 .. 8158
3CX10,000A3 .. 8159
3CX10,000A7 .. 8160

3CX10,000H3 ..
3CX15,000A3 . .
3CX15,000A7 ..
3CX15,000H3 ..
3CX20,000A3 ..
3CX20,000A7 ..

EIMAC to JEDEC

EIMAC No.  JEDEC No.
3CX20,000H3 .. —
L=65A o s s s 8165
4-125A . . ... .. 4D21
4-250A s wws 5 s 5D22
4-400A . . ... .. 8438
4-400B .. ..... 7527
4-400C .. ..... 6775
4-500A . ... ... =
4-1000A . .. ... 8166
ACNISA : www.e s —
4CPX250K . ... 8590
4CS250R ... .. —
4Cv1s500B .... —
4CV8000A . ... —
4CV20,000A ... —
4CV35,000A ... —
4CVS0,000E <« » =
4Cvs0,0004 ... —

4CV100,000C .. 8351
4CV250,000A .. —
4CW800B . . ... —
4CWS800F . .. .. =
4CW2000A . ... 8244
4CW10,000A . .. 8661
4CW25,000A ... —
4CW50,000E ... —
4CW50,000J ... —
4CW100,000D .. —
4CW100,000E .. —
4CW250,000A .. —

4CX125C .. ... =

4CX125F .. ... —

4CX250B .. ... 7203
4CX250BC . ... 8957
4CX250FG . ... 8621
4CX250K ... .. 8245
4CX250M . . ... 8246
4CX250R .. ..7580W
4CX300A .. ... 8167
4CX300Y ... .. 8561
4CX350A ... .. 8321
4CX350F ... .. 8322
4CX350FJ . ... 8904
4CX600B .. ... —

4CX600F ... .. =

4CX600J .. ... 8809
4CX600JA . ... 8921
4CX1000A . ... 8168
4CX1000K . ... 8352
4CX1500A . ... —

4CX1500B . ... 8660
4CX3000A ....8169
4CX5000A . ... 8170
4CX5000J 8909

4CX5000R . ..8170W
4CX10,000D . .. 8171

4CX10,000J ... —

4CX15,000A . .. 8281
4CX15,000J ... 8910
4CX35,000C ... 8349
4D21A : s 55 s 4D21A

EIMAC No.  JEDEC No.
4PR60OB . ... .. 8252
4PR60C . .. .. 8252W
4PR65A . ... .. 8187
4PR125A .. ... 8247
4PR250C ... .. 8248
4PR400A ... .. 8188
4PR1000A . ... 8189
4PR1000B .... —

4W300B . ... .. 8249
4X150A . ... .. 7034
4X150G ... ... 8172
4X500A . ... .. =

9:129B s w5 s 4E27A
5:500A o s < s =

5CX1500A . ... —

5CX3000A .... —

6C21 . cwwn o 6C21
25T .. i v oo 25
35T sssmmue s 357
35TGE : vrpwmw s 35TG
FOTH < & cwwwm s 75TH
75TL ... Zo ML
TOOR ::: wwmm : 8020
TOOTH . - «ww 100TH
TQOTL. ::snmu. 100TL
I52TH <« wawn 152TH
152TL ... .. 152TL
V7BA 55 wmw s —

V2R . < o sww s —

177WA .. .. .. 6549W
290R 535 am@0s ==

2500H 5 :5 w5 250TH
200TL ;54 ms 250TL
253 ... 253
254W ... =

264 :sisssmun 8576
279 o isnn mumn s

284 ... ... =

290 55555 wms —

294 ... —

304TH ... ... 304TH
304TL o.:ss 304TL
322 ... =

450TH ... ... 450TH
490TL. & ¢ s« as 450TL
dOOTL, :::55% 750TL
826 s x:spmmn 826
1000T ...... 1000T
1500T ..:. .- 1500T
2000T ...... 2000T
5867A ... ... 5867A
6155 «::555 w0 6155
6156 .ovianp 6156
6549 sms sz . 6549
6569 s s s s 6569
6580 ........ 6580
6696A .. .... 6696A
6697A .u: .. 6697A
6775 ... ... .. 6775
6816 ........ 6816

EIMAC No.  JEDEC No.
6884 ... .. ... 6884
6894 . ....... 6894
6895 s ::::mms 6895
P21l cos s wus 7211
7457 ... ... 7457
7480 ... ... .. 7480
7609 ca5::5n 7609
7698 wrm o335 7698
7815AL 7815AL
7815RAL 7815RAL
T815% s ::s5 7815X
7815XAL 7815XAL
7843 ... ... .. 7843
7855 :pwos:ss 7855
7855AL 7855AL
7855K w55 s s 7855K
7855KAL 7855KAL
8295A ... ... 8295A
8403 ........ 8403
8432 :vmuws s 8432
8533W' sowimw ¢ 8533W
8560A .. .... 8560A
8560AS 8560AS
8745 . . ... ... 8745
8755 :iiiemn . 8755
8755A : i wwws 8755A
8756 . ....... 8756
8757 :::acmm.a 8757
8847 ..:suwws: 8847
8847A ... ... 8847A
8873 ... ... 8873
8874 . :.:suami 8874
8875 wissrmne 8875
8876 - ,:swmns 8876
8892 . ....... 8892
G893 " s i ik mme 8893
8906 w1z mme 8906
8906AL 8906AL
8906BAL . .8906BAL
8906X. .. ... 8906X
8906 XAL . .8906XAL
8907 wanssiass 8907
8911 o s ss s 8911
8912 . .... ... 8912
8930 ........ 8930
8933 awxssssss 8933
8938 <cwssu 8938
8940 ........ 8940
8941 .uwsssss 8941
8942 .. ... ... 8942
8944 . .. .. ... 8944
8954 .5 i:::s 8954
8959 . ....... 8959
8960 sowms s 8960
8962 . .cwwsss 8962
8963 . ....... 8963
8964 : swmw s 8964
8965 :smuwmw; 8965



JEDEC/EIMAC CROSS-REFERENCE LIST

JEDEC No. EIMAC No.
2C39A . ..... 2C39A
2C39WA . .. .2C39WA
3C24 . ... .. 3c24
4D21 . ... ... 4-125A
4D21A .. .. .. 4D21A
4E27A . ... .. 5-1258
5022 . ...... 4-250A
6C21 . ....... 6C21
25T o 25T
35T .. 35T
357G . ....... 35TG
75TH ..o 75TH
75TL . ..o .. 75TL
100TH ... ... 100TH
100TL ...... 100TL
152TH . ... .. 152TH
152TL, . ... .. 152TL
250TH ... ... 250TH
250TL . ..... 250TL
253 ... 253
304TH .. .... 304TH
304TL ...... 304TL
450TH . ... .. 450TH
450TL .. .... 450TL
592 . ... ... 3-200A3
750TL . ..... 750TL
826 . ......... 826
1000T . ..... 1000T
1500T ...... 1500T
2000T ...... 2000T
5867A . ..... 5867A
6155 .. ...... 6155
6156 . ....... 6156
6549W . . .. .. 177WA
6569 ... ..... 6569
6580 . ....... 6580
6696A . .. ... 6696A
6697A ... ... 6697A
6775 . ...... 4-400C
6816 . ....... 6816
6884 .. ...... 6884
6894 ... ..... 6894
6895 . ....... 6895
7034 ... ... 4X150A
7203 ... .. 4CX2508
7211 ... 7211
7289 ....3CX100A5
7457 ... .. ... 7457
7480 ... ..... 7480
7527 .. ... .. 4-400B
7580W . . ..4CX250R
7609 . ....... 7609
7698 ... ... .. 7698
7815 ....3CPN10AS5
7815AL . ... 7815AL
7815R .. 3CPX100A5
7815RAL ..7815RAL
7815X . ... .. 7815X
7815XAL . .7815XAL

JEDEC to EIMAC

JEDEC No. EIMAC No.
7843 .oy 55535 w8 7843
7855 ... ... 7855
7855AL 7855AL
78550 & :55 5 7855K
7855KAL . . 7855KAL
8020 ........ 100R
8158 . .3CX10,000A1
8159 . .3CX10,000A3
8160 ..3CX10,000A7
8161 ... 3CX2500A3
8162 . 3CX3000F7
(S 1 3-400Z
8164 . ... .. 3-1000Z2
8165 wm.ss:s . 4-65A
8166 .. .... 4-1000A
8167 ..... 4CX300A
8168 ....4CX1000A
8169 . . 4CX3000A
8170 ... .4CX5000A
8170W .. .4CX5000R
8171 .4CX10,000D
8172 ... .- 4X150G
8187 sicw.. 4PR65A
BL88 oo 4PR400A
8189 .. .. 4PR1000A
8238 ... 3CX3000A1
8239 ... 3CX3000F1
8240 ... 3CW5000A1
8241 ... 3CW5000F1
8242 . ..3CW5000A3
8243 ... 3CW5000F3
8244 ... .4CW2000A
8245 ; .u.. 4CX250K
8246 ... .. 4CX250M
8247 . snn 4PR125A
8248 ... .. 4PR250C
8249 :: wuus 4W300B
8250 . ... 3CX100F5
8251 ... 3CX2500F3
8252 .::sgn 4PR60B
8252W . . . .. 4PR60C
8281 .. .4CX15,000A
8283 ... 3CX1000A7
8295A :swwmmp 8295A
8321 ..... 4CX350A
8322 .. ... 4CX350F
8349 .. .4CX35,000C
8351 ..4CV100,000C
8352 .. ..4CX1000K
8403 ........ 8403
8432 . ... ... 8432
8438 ....... 4-400A
8533W .. us 8533W
8560A ...... 8560A
8560AS . 8560AS
8561 .... 4CX300Y
8576 .:::vummus 264
8590 . . 4CPX250K
8621 . .4CX250FG
8660 . 4CX1500B

JEDEC No.  EIMAC No.
8661 .. .4CW10,000A
8745 w5 is s s 8745
8755 . ... ... 8755
8755A . ... .. 8755A
8756 . ....... 8756
BIET wwwsaszss 8757
8809 .. s 4CX600J
8847 .. ... ... 8847
8847A ... ... 8847A
8873 sswiaces . 8873
8874 ... .. ... 8874
8875 ... .. ... 8875
8877 ... 3CX1500A7
8892 . ....... 8892
8893 ........ 8893
8904 . 4CX350FJ
8906 ........ 8906
8906AL . ...8906AL
8906BAL . .8906BAL
8906X . ..... 8906X
8906 XAL . .8906XAL
8907 vzwws::: 8907
8909 . ... 4CX5000J
8910 ... 4CX15,000J
UL & s s 8911
8912 ... ... .. 8912
8921 . ... 4CX600JA
8930 ........ 8930
8933 ........ 8933
8938 ::vwwas. 8938
8940 .:sumn s 8940
8941 . ....... 8941
8942 . ... ... 8942
8944 ... ... .. 8944
8954 . :i:izwiw. . 8954
8957 ... .4CX250BC
8959 . ....... 8959
8960 :::vuwms 8960
8961 . 3CX400U7
8962 ::i:swuss. 8962
8963 .., vsums 8963
8964 . ....... 8964
8965 ........ 8965
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POWER GRID TUBE SELECTION GUIDE

The EIMAC Power Grid Tube Selection
Guide is arranged for ease in making type
selections by use rather than tube type. The
Guide is applications-oriented.

Tube types are listed according to the
principle modes of service for which they are
rated. Under each mode of service, EIMAC
tube types suitable for the application are
tabulated in descending order of the most
significant tube parameter in the left hand
column. For example, in the POWER AMPLI-
FIER tabulation, tube types are listed in

descending order of typical rf power output;
PULSE REGULATOR tubes are listed in des-
cending order of peak current capability.
This format places emphasis on tube applica-
tion and facilitates comparison in terms of the
significant ratings of the EIMAC types avail-
able for a given application.

After preliminary.selection of a tube type
(or types) from the Guide, the final choice
should be based upon the complete ratings
from the EIMAC data sheet for the tube in
question and consultation with the EIMAC
Application Engineering Department.

RADIO FREQUENCY POWER AMPLIFIER

Linear Service

Inter-Mod.
Peak Env. Rated Frequency* Distortion EIMAC
PowerF Anode F1/ upper Typicalt Type Tube
Typical Diss. useful 3rd 5th Cooling Number Type
(kW) (kW) (MHz) (dB) (dB)
1180 1250 30/50 — — water X-2159 Tetrode
600 650 50/ 100 - — water X-2170 Tetrode
230 250 30/50 =31 —43 vapor 4CV250,000A Tetrode
230 250 30/50 -31 —43 water 4CW250,000A Tetrode
168 100 108 /150 — — water 4CW100,000E Tetrode
123 100 30/ 50 =26 -40 vapor 4CV100,000C Tetrode
105 50 110/ 220 - — vapor 3CV50,000A7 Triode!
55 35 30/50 -30 -40 air 4CX35,000C Tetrode
45 50 110/ 200 —-46 -60 vapor 4CV50,000J Tetrode
45 50 110 /200 —46 -60 water 4CW50,000J Tetrode
27.5 20 250/ 500 — — air 8963 Triode?
27.5 20 110/ 220 — — air 3CX20,000A7 Triode'
17 15 110/ 220 -40 =39 air 3CX15,000A7 Triode!
17 20 140 /220 -40 -39 water 3CW20,000A7 Triode!
17 10 140/ 220 -40 -39 air 3CX10,000A7 Triode'
14 10 100/ 220 -30 -36 air 4CX10,000D Tetrode
12 15 110/ 220 -41 -41 air 4CX15,000J Tetrode
10.5 10 100/ 220 =35 -40 air 4CX10,000J Tetrode
10 5 100/ 220 -30 -38 air 4CX5000A Tetrode
i} 5 100/ 220 -30 -38 air 4CX5000R Tetrode
5.8 3 150/ 220 -40 -43 air 5CX3000A Pentode
5.3 5 30/ — —-26 -40 air 290 Pentode
5.5 3 110/ — =51 —45 air 3CX3000A7 Triode!
5.3 3 150/ 220 -32 -36 air 4CX3000A Tetrode
5.8 3 30 /— -26 -41 air 264/8576 Pentode
3.3 5 100/ 220 —-41 —44 air 4CX5000J Tetrode
2.06 1 220/ 400 —-31 =39 air 3CX1000A7 Triode'

+ Plate power output, calculated or measured at low frequency.

* F1isthe maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper-
ation at reduced anode voltage and reduced plate input power.

t Calculated or measured by two-tone method at 2.0 MHz.

1. Grounded grid 2. VHF TV




RADIO FREQUENCY POWER AMPLIFIER—LINEAR, CONTINUED

Inter-Mod.

Peak Env. Rated Frequency * Distortion EIMAC

Power# Anode F1, upper Typicalt Type Tube
Typical Diss. useful 3rd 5th Cooling Number Type
(Watts) (Watts) (MHz) (dB) (dB)

2050 1500 220 /400 -38 —44 air 3CX1500A7 Triode'
2030 1500 500/ — —44 —-44 air 8938 Triode!
1785 1500 110/ 220 -33 —42 air 5CX1500A Pentode
1160 1000 110/ 220 -43 —47 air 4CX1500B Tetrode
1080 1000 110/ — -29 -37 air 3-1000Z Triode!
940 500 110/ — 40 —45 air 3-500Z Triode'
645 500 110/ — =33 41 air 5-500A Pentode
590 200 500 /900 35 =36 conductjon 8873 Triode'
590 400 500 / 900 -35 -36 air 8874 Triode'
590 300 500/ 900 -35 -36 air 8875 Triode'
590 400 110 f— —28 =35 air 3-400Z Triode!
580 600 30/ — —43 43 air 4CX600J Tetrode
495 400 110/ — == = air 4-400C Tetrode
350 350 500/ — 27 -50 air 8930 Tetrode
295 250 500 /— —25 -30 air 4CX250R Tetrode
295 250 500/ — =25 -30 conduction 4CS250R Tetrode
263 350 30/ 220 —30 =35 air 4CX350A Tetrode
263 350 30/ 220 =30 =35 air 4CX350F Tetrode
263 350 30/ 220 —40 45 air 4CX350FJ Tetrode
226 200 500/ — = = conduction 8560A Tetrode

+ Plate power output, calculated or measured at low frequency.
* F1is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper-

ation at reduced anode voltage and reduced plate input power.
1 Calculated or measured by two-tone method at 2.0 MHz.

1. Grounded grid

RF POWER AMPLIFIER
Class C, CW or FM Service

Plate Pwr. Rated Freq.t EIMAC

Output Plate F1/ upper Power _ Type Tube
Typical* Diss. useful Gain* Cooling Number Type
(kW) (kW) (MHz)

1650 1250 30/50 x200 water X-2159 Tetrode
1050 650 50/ 100 x300 water X-2170 Tetrode
460 250 30/ 50 x150 vapor 4CV250,000A Tetrode
460 250 30/ 50 x150 water 4CW250,000A Tetrode
220 100 108 / 150 x1800 water 4CW100,000E Tetrode
168 100 30/ 50 x1350 vapor 4CV100,000C Tetrode
165 100 30/ 50 x140 water 4CW100,000D Tetrode
137 50 110/ 220 x900 vapor 4CV50,000E Tetrode
137 50 110/ 220 x900 water 4CW50,000E Tetrode
110 35 30/50 x425 air 4CX35,000C Tetrode
80 60 40/ 80 x130 water 6696A Triode
80 80 40/ 80 x130 vapor 7480 Triode
80 35 40/ 80 x130 air 6697A Triode
64 20 90/ 150 x66 air 3CX20,000A3 Triode
64 20 90/ 150 x66 air 3CX20,000H3 Triode
42 25 100/ 150 x37 water 3CW25,000A3 Triode
36.5 15 110/ 225 x166 air 4CX15,000A Tetrode
30.0 15 100/ 150 x45 air 3CX15,000A3 Triode
25.0 15 110/ 160 x50 air 3CX15,000A7 Triode
24.5 10 140 / 200 x6 air 3CX10,000A3 Triode'
24.5 20 140/ 200 x6 water 3CW20,000A3 Triode'
16 5 100/ 220 x1050 air 4CX5000A Tetrode

* Power output and power gain are calculated or measured at low frequency.

T Flis the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper-
ation at reduced anode voltage and reduced plate input power.

1. Grounded grid



RF FREQUENCY POWER AMPLIFIER —CLASS C, CW or FM, CONTINUED

Plate Pwr. Rated Frequencyt EIMAC

Output Plate F1/ upper Power Type Tube
Typical* Diss. useful Gain* Cooling Number Type
(Watts) (Watts) (MHz)

16,000 10,000 100/ 220 x1050 air 4CX10,000D Tetrode
16,000 10,000 100/ 220 x1050 water 4CW10,000A Tetrode
16,000 5000 100/ 220 x1050 air 4CX5000R Tetrode
11,000 3000 150/ 220 x260 air 4CX3000A Tetrode
10,000 4000 75/ 150 x73 air 3CX2500A3 Triode
10,000 4000 75 /150 x73 air 3CX2500F3 Triode
10,000 5000 75/ 150 x73 water 3CW5000A3 Triode
10,000 5000 75/ 150 x73 water 3CW5000F3 Triode
8500 3000 150/ 220 x160 air 5CX3000A Pentode
3400 1000 110/ — %225 air 4-1000A Tetrode
3200 1500 110/ 220 x350 air 4CX1500A Tetrode
3180 1500 110/ 220 x350 air 5CX1500A Pentode
26003 1500 250 / — x33 air 3CX1500A7 Triode’
15008 § 1500 500 / — x30 air 8938 Triode'
1265 500 110 /| = x140 air 4-500A Pentode
1100 400 110/ — x190 air 4-400C Tetrode
1000 250 110/ — x190 air 4-250A Tetrode
840 350 100/ 150 x31 air 5867A Triode
805 250 60/ — x9 air 6569 Triode!
805 500 110 4 = x67 air 4-500A Tetrode
745 400 60/ — x8 air 6580 Triode!
680 1500 — /900 x10 air 8962 Triode?
600 300 110/ 220 x158 air 4CX300Y Tetrode
500 300 500/ — x177 air 4CX300A Tetrode
450 350 500/ — — air 8930 Tetrode
380 250 500/ — x190 conduction 4CS250R Tetrode
380 250 500 / — x130 air 4CX250BC Tetrode
380 250 500 /= x130 air 4CX250FG Tetrode
380 250 500/ 1500 x130 air 4CX250K Tetrode
380 250 500/ 1500 x130 air 4CX250M Tetrode
380 250 500 / — x190 air 4CX250R Tetrode
380 250 150/ 500 x130 air 4X150A Tetrode
380 250 150 / 500 x130 air 7609 Tetrode
380 250 500 / — x130 conduction 8560A Tetrode
375 125 120 / — x150 air 4-125A Tetrode
320 200 500/ — x35 conduction 8873 Triode
320 400 500/ — x35 air 8874 Triode
320 300 500/ — x35 air 8875 Triode
270 65 150 / — x160 convection 4-65A Tetrode
216 400 1000 / — 11.5 air 3CX400U7 Triode?
100 115 1215 ) — x27 @ 400 MHz air 6816 Tetrode
100 115 1215 7/ — x27 @ 400 MHz air 6884 Tetrode
100 115 1218 | — x27 @ 400 MHz air 7457 Tetrode
100 11% 1218 /= x27 @ 400 MHz conduction 7843 Tetrode

* Power output and power gain are calculated or measured at low frequency.

t F1lis the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper-
ation at reduced anode voltage and reduced plate input power.

§ Power output shown is measured useful, delivered to load, at 104 MHz.
1. Grounded grid

2. 900 MHz

s

§ § Useful power output, measured at 430 MHz




RF POWER AMPLIFIER
Class C — Plate Modulated Service

Carrier Pwr. Plate Diss. Frequencyt EIMAC

Output at Typical F1/ upper Power _ Type Tube
Typical* Conditions useful Gain* Cooling Number Type
(kW - W) (kW - W) (MHz)

1375 kW 800 kW 30/ 50 x200 water X-2159 Tetrode
700 kW 160 kW 50/ 100 x290 water X-2170 Tetrode
285 kW 119 kW 30/50 x120 vapor 4CV250,000A Tetrode
285 kW 119 kW 30/ 50 x120 water 4CW250,000A Tetrode
140 kW 47 kW 30/50 x110 vapor 4CV100,000C Tetrode
140 kW 35 kW 108 / 150 x260 water 4CW100,000E Tetrode
138 kW 22 kW 30/ 50 x160 water 4CW100,000D Tetrode
110 kW 22 kW 110/ 220 x160 water 4CW50,000E Tetrode
110 kW 22 kW 110/ 220 x160 vapor 4CV50,000E Tetrode
60 kW 20 kW 40/ 80 x30 water 6696A Triode
60 kW 20 kW 40 / 80 x30 air 6697A Triode
60 kW 20 kW 40 / 80 x30 vapor 7480 Triode
55 kW 13 kW 30/ 50 x440 air 4CX35,000C Tetrode
27.5 kW 7.5 kW 90 /150 x18 air 3CX20,000A3 Triode
27.5 kW 7.5 kW 90 /150 x18 air 3CX20,000H3 Triode
23.5 kW 5.8 kW 110/ 225 x1'55 air 4CX15,000A Tetrode
23.5 kW 5.8 kW 110/ 225 %155 vapor 4CV35,000A Tetrode
18.0 kW 5.4 kW 100/ 150 %37 air 3CX15,000A3 Triode
12.4 kW 2.6 kW 140 / 200 x24 air 3CX10,000A3 Triode
8500 W 3500 W 100/ 220 x230 air 4CX10,000D Tetrode
8500 W 3500 W 100/ 220 x230 air 4CX5000A Tetrode
8500 W 3500 W 100/ 220 x230 air 4CX5000R Tetrode
5750 W 1250 W 150/ 220 x190 air 4CX3000A Tetrode
5300 W 950 W 75 /150 x45 air 3CX2500A3 Triode
5300 W 950 W 75/ 150 x45 air 3CX2500F3 Triode
2630 W 670 W 110/ — x290 air 4-1000A Tetrode
2320 W 780 W 110/ 220 x230 air 4CX1500A Tetrode
1960 W 575 W 110/ 220 x195 air 5CX1500A Pentode
1765 W 485 W 110/ — x50 air 3-1000Z Triode
830 W 245 W 110/ — x140 air 4-500A Tetrode
785 W 280 W 110 /) — x110 air 5-500A Pentode
640 W 185 W 110/ — x25 air 3-500Z Triode
630 W 195 W 11Q ) — x190 air 4-400C Tetrode
510 W 165 W 110 /— x160 air 4-250A Tetrode
300 W 80 W 120/ — x90 air 4-125A Tetrode
300w 200 W 110/ 220 x175 air 4CX300Y Tetrode
270 W 280 W 500/ — — air 8930 Tetrode
235 W 65 W 500/ — x160 conduction 4CS250R Tetrode
235 W 65 W 500/ — x135 air 4CX250BC Tetrode
235 W 65 W 500/ — x135 air 4CX250F Tetrode
235 W 65 W 500/ 1500 x135 air 4CX250K Tetrode
235 W 65 W 500/ 1500 x135 air 4CX250M Tetrode
235 W 65 W 500/ — x160 air 4CX250R Tetrode
235 W 65 W 500 /= %135 air 4CX300A Tetrode
235 W 65 W 150 / 500 x135 air 4X150A Tetrode
235 W 65 W 150/ 500 x135 air 7609 Tetrode
235 W 65 W 500/ — %135 conduction 8560A Tetrode
210 W 45 W 150 /— x65 convection 4-65A Tetrode
45 W 45 W 1215 /== x15 @ 400 MHz air 6884 Tetrode
45 W 45 W 1215/ — x15 @ 400 MHz air 7457 Tetrode
45 W 45 W 1215 -— x15 @ 400 MHz conduction 7843 Tetrode

* Power output and power gain are calculated or measured at low frequency.
t F1 isthe maximum frequency at which maximum ratings apply. Operating at the upper useful frequency normally involves oper-
ation at reduced anode voltage and reduced plate input power.



RF POWER AMPLIFIER
Grid Pulsed Service

Peak RF Rated Frequencyt Maximum Maximum EIMAC

Pwr. Output Anode F1 /) upper Anode Anode ) Type Tube
Typical p Diss. useful Voltage Current Cooling Number Type
(kW) (kW) (MHz) (kVdc) (A)

3900 1250 30/50 30 195 water X-2159 Tetrode
2000 650 50/ 100 30 100 water X-2170 Tetrode
1000 100 108 /150 30 50 water 4CW100,000E Tetrode
500 50 110/ 220 30 33 vapor 4CV50,000E Tetrode
500 50 110/ 220 30 33 water 4CW50,000E Tetrode
160 15 110/ 225 12 20 air 4CX15,000A Tetrode
80 10 110/ 220 10 13 air 4CX10,000D Tetrode
80 10 110/ 220 10 13 air 4CX5000A Tetrode
80 10 100/ 220 10 13 air 4CX5000R Tetrode
35 1:5 — /500 20 8 air 3CPX1500A7 Triode
34 1.0 110,/ — 15 3.5 air 4PR1000A Tetrode
28* 0.25 500/ 1500 7 6.0 air ACPX250K Tetrode
28* 0.25 500 / 1500 7 6.0 air 4CX250K Tetrode
28* 0.25 500/ 1500 7.0 6.0 air 4CX250M Tetrode
26 1500 500/ — 5 8 air 8938 Triode
11 0.40 110/ — 10 1.7 air 4PR400A Tetrode
10+ 0.25 500/ 1500 5:5 0.8 air 4CPX250K  Tetrode
4.0 0:125 120/ — 9.0 0.7 air 4PR125A Tetrode
2.6 0.300 110/ 220 3.0 1.3 air 4CX300Y Tetrode
2.0 0.065 150 /— 7.5 0.4 convection 4PR65A Tetrode
1.6 0.20 500/ — 3.0 0.8 conduction 8873 Triode
1.6 0.40 500/ — 3.0 0.8 air 8874 Triode
1.6 0.30 500 J— 3.0 0.8 air 8875 Triode
1.6 0.25 500/ — 3.0 0.8 air 4CX2508}

1.6 0.25 500/ — 3.0 0.8 air 4cx2s50Ff  Tetrode
1.6 0.25 500/ 1500 3.0 0.8 air 4C><250K} Tetrode
1.6 0.25 500/ 1500 3.0 0.8 air 4CX250M

8 Average during the pulse. Power output daia is anode power (does not include circuit losses), calculated or measured at low
frequency.

t F1 is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves
operation at reduced anode voltage and reduced anode power input.

* Anode and screen-grid pulsed

+ Cathode driven, screen pulsed




OSCILLATOR OR AMPLIFIER

Class C — Industrial Service

Plate Pwr. Rated Filament Frequencyt EIMAC

Output Pl_ate Heating Fl/ upper _ Type Tube
Typical* Diss. Power useful Cooling Number Type
(kW) (kW) (Watts) (MHz)

1800 1000 26640 30/60 water X-2176 Triode
900 500 13320 30/60 water X-2177 Triode
80 60 2665 40 /80 water 6696A Triode
80 35 2665 40 /80 air 6697A Triode
80 80 2665 40/ 80 vapor 7480 Triode
70 40 1600 90 /— water 3CW40,000H3 Triode
60 20 1600 90/ — air 3CX20,000H3 Triode
42 30 1020 90 /' — water 3CW30,000H3 Triode
42 30 1020 LOe ) = vapor 3CV30,000H3 Triode
41.2 15 1020 90/ — air 3CX15,000H3 Triode
29 10 742 90/ — air 3CX10,000H3 Triode
28 20 742 90/ — water 3CW20,000H3 Triode
20.6 10 566 90/ — water 3CW10,000H3 Triode
18.6 5 566 90 /) — air 3CX5000H3 Triode
10 5 379 75/ 150 water 3CW5000H3 Triode
5 2.5 379 75/ 150 air 3CX2500A3/F3/H3 Triode
1.2 0.3 125 40 / 80 air 304TL Triode
0.68 0.35 70 100 / — air 5867A Triode

* Calculated or measured at low frequency.

t F1is the maximum frequency at which maximum ratings apply. Operation at the upper useful frequency normally involves oper-
ation at reduced anode voltage and reduced plate input power.



AF POWER AMPLIFIER

OR
MODULATOR SERVICE

AF Pwr. Output Typical* Driving EIMAC

Typical* Plate Diss. Class of Power Type Tube
(2 tubes) Per Tube Service (2 tubes) Cooling Number Type
(kW - W) (kW - W)

1900 kW 420 kW ABI1 0 water X-2159 Tetrode
950 kW 210 kW AB1 0 water X-2170 Tetrode
660 kW 260 kW AB1 0 vapor 4CV250,000A Tetrode
660 kKW 260 kW AB1 0 water 4CW250,000A Tetrode
246 kW 57 kW AB1 0 vapor 4CV100,000C Tetrode
246 kW 57 kW AB1 0 water 4CW100,000D Tetrode
200 kW 46 kW AB1 0 water 4CW100,000E Tetrode
195 kW 42 kW AB1 0 water 4CW50,000E Tetrode
195 kW 42 kW ABI1 0 vapor 4CV50,000E Tetrode
195 kW 42 kW AB1 0 vapor 4CV50,000J Tetrode
195 kW 42 kW AB1 0 water 4CW50,000J Tetrode
152 kW 44 kKW AB2 600 water 6696A Triode
152 kW 44 kW AB2 600 air 6697A Triode
152 kW 44 kW AB2 600 vapor 7480 Triode
70 kW 20 kW AB1 0 air 4CX35,000C Tetrode
66 kW 20.5 kW AB1 0 vapor 4CV35,000A Tetrode
57 kW 14 kW AB1 0 water 4CW25,000A Tetrode
57 kW 14 kW AB1 0 air 4CX15,000A Tetrode
31.9 kW 9 kW AB1 0 air 4CX10,000D Tetrode
29.1 kW 10 kW AB1 0 air 3CX10,000A1 Triode
29.1 kW 10 kW AB1 0 water 3CW20,000A1 Triode
17.5 kW 4.2 kW AB1 0 air 4CX5000A Tetrode
17.5 kW 4.2 kW AB1 0 air 4C X5000R Tetrode
1.45 kW 4.75 kW AB1 0 vapor 4CVB8000A Tetrode
13.0 kW 2.5 kW B 113 water 3CW5000A3 Triode
13.0 kW 2.5 kW B 113 air 3CX2500A3 Triode
13.0 kW 2.5 kW B 113 air 3CX2500F3 Triode
13.0 kW 2.5 kW B 113 water 3CW5000F3 Triode
11.4 kW 3.3 kW AB1 0 air 4CX3000A Tetrode
10.0 kW 2.95 kW AB1 0 water 3CW5000A1 Triode
10.0 kW 2.95 kW AB1 0 water 3CW5000F1 Triode
10.0 kW 2.95 kW AB1 0 air 3CX3000A1 Triode
10.0 kW 2.95 kW AB1 0 air 3CX3000F1 Triode
3.9 kW 900 W AB2 4.7 air 4-1000A Tetrode
3.22 kW 920 W AB1 0 air 5CX1500A Pentode
3.2 kW 920 W AB1 0 air 4CX1500A Tetrode
1.72 kW 500 W AB1 0 air 4-500A Tetrode
1.66 kW 458 W AB1 0 air 5-500A Pentode
1.75 kW 400 W AB2 3.5 air 4-400C Tetrode
1.42 kW 445 W AB2 25 air 3-500Z Triode
1.31 kW 340 W B 26 air 3-400Z Triode
1.04 kW 190 W AB2 1.9 air 4-250A Tetrode
800 W 225 W AB1 0 air 4CX300A Tetrode
780 W 350 W AB1 0 air 8930 Tetrode

4CX250BC
; 4CX250F
600 W 200 W AB1 0 air 4% 150A Tetrode
7609

400 W 125 W AB2 1.0 air 4-125A Tetrode
270 W 63 W AB2 1.3 air 4-65A Tetrode

* Measured in watts, unless otherwise specified.




VOLTAGE OR CURRENT
REGULATOR SERVICE

Maximum Minimum Rated EIMAC
Hold-off Tube Anode Type Tube
Voltage Drop Diss. Cooling Number Type

(kVdc) (Vdc) (kW)

40 3000 1250 water X-2159 Tetrode
40 2500 650 water X-2170 Tetrode
40 4400 250 water 4CW250,000A Tetrode
40 2700 100 water 4CW100,000E Tetrode
40 3300 100 water 4CW100,000D Tetrode
35 3000 50 water 4CW50,000E Tetrode
40 2200 35 air 4CX35,000C Tetrode
10 1500 20 water 3CW20,000A1 Triode
4 20 1200 20 water 3CW20,000A7 Triode
7 10 1300 12 air 3CX10,000A1 Triode
6 20 800 25 water 4CW25,000A Tetrode
4 20 500 15 air 3CX15,000A7 Triode
4 15, 2000 10 water 4CW10,000A Tetrode
3 12 1300 5 water 3CW5000A1 Triode
2 12 1000 3 air 3CX3000F1 Triode
2 6 1000 2 water 4CW2000A Tetrode
1 8 250 1.5 air 3CX1500A7 Triode
1 6 500 1 air 4CX1000A Tetrode
1 6 500 0.8 water 4CW8008B Tetrode
1 6 500 0.8 water 4CW800F Tetrode
0.8 4.5 300 0.4 air 8874 Triode
0.8 4.5 300 0.3 air 8875 Triode
0.8 4.5 300 0.2 convection 8873 Triode
0.6 30 500 1 air 4PR1000A Tetrode
0.6 8 400 0.5 air 3-500Z Triode
0.2 20 1800 0.4 air 4PR400A Tetrode
0.2 50 1000 0.25 air 4PR250C Tetrode
0.1 18 1200 0.125 air 4PR125A Tetrode
0.1 15 500 0.065 convection 4PR65A Tetrode




SWITCH TUBE OR
PULSED REGULATOR SERVICE

Peak Maximum Rated EIMAC
Anode Hold-off Anode Type Tube
Current Voltage Diss. Cooling Number Type
(A) (kVdc) (kW)
780 60 1250 water X-2159 Tetrode
400 60 650 water X-2170 Tetrode
300 40 250 water 4CW250,000A Tetrode
150 75 35 air Y-546 Tetrode!
150 75 100 water Y-647 Tetrode?
150 40 100 water 4CW100,000D Tetrode
150 75 100 water Y-676 Tetrode®
150 40 100 water 4CW100,000E Tetrode
150 40 35 air 4CX35,000C Tetrode
130 25 60 water 6696A Triode
130 25 35 air 6697A Triode
100 50 5 air X-2187 Triode?
100 35 50 water 4CW50,000E Tetrode
100 35 50 vapor 4CV50,000E Tetrode
70 20 25 water 4CW25,000A Tetrode
60 20 15 air 4CX15,000A Tetrode
60 30 15 air Y-456 Tetrode®
50 30 25 water Y-569 Tetrode®
40 15 10 air 4CX10,000D Tetrode
40 18 5 air Y-573 Pentode’
40 18 3 air Y-574 Pentode
40 20 6.0 water Y-633 Tetrode’
40 20 20 water 3CW20,000A7 Triode
40 15 5 air 4CX5000A Tetrode
40 15 5 air 4CX5000R Tetrode
40 25 10 water Y-442 Tetrode™
25 20 3 air 4CX3000A Tetrode
25 20 1.5 air 3CPX1500A7 Triode
18 20 0.06 air 4PR60C Tetrode
15 10 3 air 3CX3000F7 Triode
12 12 1 air Y-575 Pentode'!
12 4 0.6 air 4CX600B/F Tetrode
12 4 0.8 water 4CW800B/F Tetrode
12 25 0.75 air 8941 Planar
: Triode
: Planar
1.2 20 0.75 air 8942 Triode
: Planar
12 6.5 0.75 air 8940 Triode
10 50 1.0 air 8960 Tetrode
10 7 1.5 air 4CX1500A Tetrode
8 30 1.0 air 4PR1000A Tetrode
8 40 1.0 air Y-364 Tetrode'
8 7.5 (oil) 0.6 air or oil 8954 Tetrode
< Planar
6 12 0.15 air Y-518 Triode
6 7 0.25 air 4CPX250K Tetrode
. Planar
6 4 0.15 air Y-519 Triode
5 12 0.15 air Y-540 Flary
Triode
1. Specially processed 4CX35,000C 2. Specially processed 4CW100,000D 3. Specially processed 4CW100,000E
4. Focused oxide cathode 5. Specially processed 4CX15,000A 6. Prototype: 4CW25,000A
7. Specially processed Type 290 8. Specially processed Type 8576/264 9. Prototype: 4CX5000R
0. Specially processed 4CX5000R 11. Specially processed 8295A 12. Specially processed 4PR1000A




SWITCH TUBE OR PULSED REGULATOR SERVICE, CONTINUED

Peak Maximum Rated EIMAC
Anode Hold-off Anode Type Tube
Current Voltage Diss. Cooling Number Type
(A) (kVdc) (Watts)
. Planar
5 10 150 air 8755 Triode
: Planar
5 4 150 air 8847 Fhiode
) Planar
5 3.5 100 air 7211 Triode
. Planar
5 3.5 150 air 8757 Triode
. Planar
5 3.5 100 air 8403 Triode
4 50 250 air 4PR250C Tetrode
4 20 400 air 4PR400A Tetrode
3 10 400 air Y-504 Triode'?
3 4.5 100 air 7815RAL Planar
Triode
: Planar
3 3.5 100 air 7815R Tiiode
: Planar
3 3.5 100 air 7855 Triode
. Planar
3 3.5 150 air Triode
2.1 18 125 air 4PR125A Tetrode
) Planar
1.5 4.5 100 air 8745 Triode
1.2 15 65 convection 4PR65A Tetrode

13. Specially processed 3-400Z

10
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diodes-rectifiers

EIMAC division of Varian

Main office: 301 Industrial Way, San Carlos, CA 94070
Look in the general section for-

A quick guide to EIMAC products and services offered in this catalog.

Including . . .

® Your nearest distributor of modern, fully guaranteed EIMAC electron
tubes and accessories.

® Your nearest Varian/EIMAC Field Engineer, who stands ready to give
you immediate engineering assistance, information on deliveries and
prices, or to provide other information not found in this catalog.

® EIMAC tube type numbering system.
e EIMAC/JEDEC cross-reference list.

Important EIMAC extras...

APPLICATION ENGINEERING. The EIMAC Application Engineering
Department is available at all times for consultation. New tube operating
techniques are continually being explored, tested and proven by EIMAC
engineers, whose combined knowledge and experience are at your service.
EIMAC Application Bulletins covering various uses of EIMAC products
are available upon request.

FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC
Application Engineering Department outside the EIMAC Division plant,
the Field Engineers cover the United States, and numerous foreign countries,
operating out of offices in major cities. They will help you personally with
experimental work, circuits, technique, etc. Engineers from the EIMAC
plant are available, too, for field consultation. As EIMAC tubes are world
renowned, the same services extend to countries overseas through the
Varian/EIMAC export operations and overseas offices.
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@ ® TECHNICAL DATA
N~/

The Eimac 2-01C is a small, closely-spaced, low-capacitance, high-vacuum diode
designed for use through ultra-high frequencies. In measurement work, it is well suited
to mounting in a probe and will maintain accuracy in the order of £ 1 decibel up to
700 megacycles. It is useful as an indicator at frequencies as high as 3000 megacycles.

The 2-01C has a maximum d-c current rating of 1.0 milliampere and a maximum
peak inverse voltage rating of 1000 volts. Cooling is by convection and radiation.

GENERAL CHARACTERISTICS
P ELECTRICAL
Cathode—Oxide-Coated, Unipotential
Min. Nom. Max.

1-0IC

INSTRUMENT
DIODE

i

.

3

L

Heating Time - - - - 30 60 seconds
Heater Voltage - - - - 5.0 volts :
Heater Current - - - - 0:3] 0.39 amperes . w
Direct Interelectrode Capacitance - - - - - 0.7 pF '
Zero Signal Yoltage (110 Megohm Load) 0.6 1.4 volts
Resonant Frequency = £ 2 = < 2800 MHz .
Plate Resistance (E,=12 volts) - - - 8000 24,000 ohms
’ MAXIMUM RATINGS Actual Size
PEAK INVERSE ANODE VOLTAGE - - s - 1000 MAX. VOLTS
D-C PLATE CURRENT - = . 3 5 = 1.0 MAX. MA
PLATE DISSIPATION - - - - - - 0.1 MAX. WATT
SEAL TEMPERATURE . . 5 = = - 175°C MAX.
MECHANICAL
Length - - - - 1.813 inches Net Weight - - - - 0.2 ounce
Diameter - - - - 0.563 inches Shipping Weight (Approx.) - - 1.0 pound
INPUT CHARACTERISTICS
P ~ T T
2 \LResistonce& Reactance x 100
=3
1
§.s b
=z Reoctance-)\ \
| A >~
0l
.01 0.1 |} 10 100 1000
FREQUENCY, MHz
RESPONSE
+
10 voLTs
20
3 vouts’
1 voLt
1 10012 1000z  10000Hz  OIMHz 1 MHz 10 MHz 100 M1z 1000 M2
FREQUENCY
Input Impedance and Frequency Response of an Eimac 2-01C operating
in a Hewlett-Packard Model 410B Vacuum Tube Voltmeter.
Reproduced from Hewlett-Packard Catalog No. 21-A, 1952.
(Effective 1-22-60) Copyright 1960 by Eitel-McCullough, Inc. > Indicates change from sheet dated 11-14-58

EIMAC division of varian/301 industrial way/san carlos/california 94070
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2-2000A

HIGH-VACUUM
RECTIFIER

EI MAC

Ty

The Eimac 2-2000A is a high-vacuum diode rectifier intended for use in
rectifier units, voltage multipliers, or in special applications, whenever condi-
tions of extreme ambient temperatures, high operating frequency, high peak
inverse voltages, or the production of high-frequency transients would prevent
the use of gas-filled rectifier tubes.

The 2-2000A has a maximum d-c current rating of 750 milliamperes and
a maximum peak inverse voltage rating of 75,000 volts. Cooling is by forced
air, convection, and radiation.

A single 2-2000A will deliver 600 milliamperes at 31,500 volts to a capa-
citor-input filter with 26,500 volts single-phase supply. Four 2-2000A's in a
bridge circuit will deliver 1.50 amperes at 47,600 volts to a choke-input filter
with 53,000 volts single-phase supply.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated Tungsten
Voltage - - - - - - - - 10.0 volts
Current - - - - - - - - 25.0 amperes
MECHANICAL
Base - - - - - - - - - - - - - - - Special 4-pin
Basing - - . - - - - - - - - - Refer to outline drawing
Socket - - - - - - - - - - Refer to discussion under "Application"
Mounting Position - - - - - . . - - - Vertical, base down or up
Cooling - . = - = - . - = * Forced air, convection, and radiation
Maximum Temperature of Plate Seal - - - - - - - - - - 225°C
Recommended Heat Dissipating Plate Connector - - - - - - - - Eimac HR-8
Maximum Over-all Dimensions: ‘
Length - - s . - - - - - - - - 17.8 inches
Diameter - - - - . - - - - - - - 8.13 inches
Net Weight - - - - - - - - - - - - - 3 pounds
Shipping Weight (approx.) - - - - - - - - - - I3 pounds

MAXIMUM RATINGS (Per tube)
PEAK INVERSE PLATE VOLTAGE - - - -
PLATE DISSIPATION - - - - - -
D-C PLATE CURRENT' - - - - - - 750 MAX. MA
PEAK PLATE CURRENT - - - - - 12 MAX. AMPERES

'Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ''critical'
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ''Application'.

75,000 MAX. VOLTS
1200 MAX. WATTS

APPLICATION

MECHANICAL

Mounting—The 2-2000A must be mounted vertically with the
base either down or up. The lead to the plate terminal of the
tube should be flexible.

The special 4-pin base fits an E. F. Johnson Co. No. 124-
214 or an equivalent socket. In some circuits, particularly those
of the voltage multipliers illustrated in Fig. 2, it may be neces-
sary to mount the socket on stand-off insulators, or on a sheet
of insulating material, to provide adequate insulation to ground.

(Effective 7-1-52) Copyright 1952

Cooling—The 2-2000A is cooled by forced air, convection, and
radiation. Forced air is required for cooling of the filament
seals. If an E. F. Johnson Co. No. 124-214 socket is used, air at
a static pressure of 4 inches of water measured at the inlet of
the 4-inch cooling tube in the socket will provide sufficient
base cooling. The base of the tube is provided with a I-inch
diameter hole. If a socket is used with a |-inch diameter match-
ing hole and the manifold is of the same diameter, a static
pressure of less than 0.1 inch of water will be required. Clear-
ance should be provided around the glass envelope adequate



_ 2-2000A

APPLICATION (Continued)

for the free circulation of air. An Eimac HR-8 heat Dissipating
Connector or equivalent is required on the plate terminal.

The maximum temperature at the plate seal must not ex-
ceed 225°C. A convenient accessory for measuring this tem-
perature is "Tempilag", a temperature-sensitive lacquer avail-
able from the Tempil Corporation, 132 W. 22nd St, New York
I, N. Y.

ELECTRICAL

Filament Operation—For maximum tube life, the filament volt-
tage, as measured at the base pins, should be the rated value
of 10.0 volts. Variations must be kept within the range from
9.5 to 10.5 volts. In applications which require the diode to
deliver high peak currents, it is important to maintain the fila-
ment voltage at the rated value. All four socket terminals should
be used, putting two in parallel for each filament connection.

CAUTION SHOULD BE OBSERVED WHEN MEASURING
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR-
CUIT MAY BE AT HIGH POTENTIAL.

The thoriated-tungsten filament of the 2-2000A reaches

operating temperature in a fraction of a second after applica-
tion of voltage. Plate voltage may be applied simultaneously
with filament voltage.
Plate Operation—The plate of the 2-2000A operates at dull red
color at the maximum plate dissipation rating of 1200 watts.
The maximum peak-inverse-voltage rating of 75,000 volts should
not be exceeded at any time.

Performance—The accompanying table shows some maximum
performance capabilities of the 2-2000A when used as a power-
supply rectifier.

2-2000A MAXIMUM-PERFORMANCE CAPABILITIES
Capacitor-Input Filter Choke-Input Filter

A-C Input D-C Output D-C Output D-C Output D-C Output
Circuit Yoltage VYoltage Current” Voltage Current
Type (volts rms) (volts) (amperes) (volts) (amperes)
Single-
pnase: 26,500 31,500 0.600
Wave

Single-
Phase, 26,500! 31,500 1.20 23,800 1.50

Phase, 53,000 63,000 1.20 47,600 1.50

10ne-half the transformer secondary voltage.
Maximum D-C Current Ratings—Plate dissipation rather than
peak current usually limits the d-c current which the 2-2000A is
capable of delivering to the load. Because the plate dissipation
associated with a given d-c current depends upon the amount
of ripple and its wave-shape, circuit conditions will determine
the maximum d-c current rating of the tube.
Choke-Input Filter—The maximum d-c current rating of the
2-2000A is 750 milliamperes when the load incorporates a choke-
input filter with the "critical" value (or larger) of input induc-
tance (L, in Fig. 1):

R

Lo= —=2ft  for full-wave single-phase rectifiers,

18.8f
Ls= ';—;;L for half-wave three-phase rectifiers,

Lo= E—Qﬁ- for full-wave three-phase rectifiers,

60f
where: Lo= "critical" value of input inductance (henries),
f = supply-line frequency (cycles per second),

B = Load voltage (volts)
¢ Load current (amps)

Choke-input filters are not normally used with single-phase
half-wave rectifiers.
Capacitor-Input Filter—The 2-2000A is particularly suitable for
power-supply applications demanding high voltage at low cur-

rent. Under these conditions capacitor-input filter circuits be-
come desirable. The maximum d-c current rating of the 2-2000A
when no input choke is incorporated in the filter depends upon
the total series resistance of the capacitor-charging circuit rela-
tive to the effective load resistance seen by each tube. The
circuit diagrams and tabulation in Fig. 2 are so arranged and
labeled that this required series resistance may be found for a
wide range of load conditions. This may be done by deter-
mining the value of the following quantities:

E is the filter-input d-c voltage. While this is usually the
entire load voltage, in the case of voltage multipliers it is the
load voltage divided by the multiplication factor.

I pis the d-c current per tube. This is the entire load current
only in the case of the simple half-wave rectifier or half- or
full-wave multiplier. In the case of full-wave center-tapped or

bridge rectifiers, | is half the load current.

Rc is the total charging-circuit resistance. A certain mini-
mum value of charging-circuit resistance is necessary to limit
the peak value of current to which the tubes will be subjected
under given load conditions. This required minimum depends
upon the d-c current per tube (Ip), and has been tabulated in
Fig. 2 as a percentage of the effective load resistance per tube
(Ec/lp). The total charging-circuit resistance involves the in-
ternal resistance of the rectifier tube, R, the added series
resistor, Ry, and the equivalent internal resistance of the a-c
voltage supply, R;.

Rp is the plate resistance of the 2-2000A, which may be
taken as 400 ohms.

R; is the equivalent internal resistance of the supply. This
may be taken as the regulation of the high-voltage supply ex-
pressed as a decimal multiplied by the load resistance used in
measuring this requlation.

R is the series resistor which must be inserted in the
charging circuit to bring the total charging-circuit resistance up
to the required minimum. Its value may be found from the
formula associated with each of the circuits of Fig. 2. This resis-
tor must be inserted in such a position in the circuit that it

protects all tubes.

Tubes may be operated in parallel to increase the output
capability in a given circuit. When two tubes are placed in
parallel at each place where one is shown in the circuits of
Fig. 2, the plate resistance (Rp) will be half as great and the
maximum allowable load current twice as great as indicated.

Peak Inverse Voltage—The peak-inverse-voltage rating of the
2-2000A is 75,000 volts. In single-phase power-supply rectifier
circuits the peak inverse voltage to be used in design is the
peak a-c supply voltage (1.41 times E;ms in Fig. 2) in the case
of bridge circuits, and twice this value in the case of half- and
full-wave rectifiers and voltage multipliers. Peak inverse voltage
in three-phase operation depends upon the circuit employed,
and will be found listed in the handbooks.

Special Applications— The ratings given for capacitor-input
filter circuits assume values of input capacitance large enough
to hold the ripple to a low value. In special applications where
a larger percent ripple is tolerable, and filter capacitance is
low, the 2-2000A is capable of larger d-c output currents.

As a unidirectional conductor in d-c circuits where the
current is continuous and the percent ripple is moderate, the
maximum current rating of the 2-2000A is 1500 milliamperes.

The plate characteristic curve for the 2-2000A serves as a
guide to special applications. The maximum plate dissipation
rating of 1200 watts, the maximum peak-inverse-voltage rating
of 75,000 volts, and the maximum peak plate current of 12
amperes must not be exceeded.
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Eimac 2-2000A Maximum D-C Current Ratings for R-C Filter Applications

D-C Plate Current (Ip) 550 600 650 700 750 milliamperes per tube
e Remtnen (ma wo e | e | Ford Resance oo
. Tube (E/Ip)
A'?mss“p"'y Voltage 080 | 084 | 0.0 1.00 116 g’_“g‘v'jl'::;':"f’gi)
il | m | | a | | o | peEe

Fig. 2 Eimac 2-2000A basic R-C Circuits (for any one of the indicated loads)

R; =Equivalent resistance of voltage source

Rp=400 ohms (200 ohms for two tubes in parallel)
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C =rmac 250R

RECTIFIER

The Eimac 250R is a high-vacuum diode rectifier intended for use in
rectifier units, voltage multipliers, or in special applications, whenever
conditions of extreme ambient temperatures, high operating frequency,
high peak inverse voltages, or the production of high-frequency transients
would prevent the use of gas-filled rectifier tubes.

The 250R has a maximum d-c current rating of 250 milliamperes and
a maximum peak inverse voltage rating of 60,000 volts. Cooling is by
convection and radiation.

A single 250R will deliver 160 milliamperes at 24,000 volts to a
capacitor-input filter with 21,000 volts single-phase supply. Four 250R’s in a
bridge circuit will deliver 500 milliamperes at 38,000 volts to a choke-input
filter with 42,000 volts single-phase supply.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated Tungsten
Voltage - - - - - - - - 50volts
Current - - - - - - - - 10.5amperes
MECHANICAL
Base - - - - - - - - - - - - - B50-watt jumbo 4-pin bayonet
Basing - - - - - - - - - - - - - - Refer to outline drawing
Socket - - - - - - - - - - . Refertodiscussion under “Application”
Mounting Position - - - - - - - - - - - Vertical, base down or up
Cooling - - - - - - - - - - - . - . Convection and Radiation
Maximum Temperature of Plate Seal - - - - - - - - - - . 225°C
Recommended Heat Dissipating Plate Connector - - - - - - - Eimac HR-6
Maximum Over-all Dimensions:
Length - - - - - - - - - - - - . - . - 10.13inches
Diameter - - - = - - - - - - - - - - - 382inches
Net Weight - - e P 10 ounces
Shipping Weight (approx ) P 3 pounds
MAXIMUM RATINGS (Per tube)
PEAK INVERSE PLATE VOLTAGE - - - 60,000 MAX. VOLTS
PLATE DISSIPATION - - - - - . 150 MAX. WATTS
D-C PLATE CURRENT* - - - - - - 250 MAX. MA
PEAK PLATE CURRENT - - - - - . 2.5 MAX. AMPERES

'Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter mcorporahng the ‘crmca\'
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under "Application’

APPLICATION

MECHANICAL socket on stand-off insulators, or on a sheet of insulating ma-

5 . X terial, to provide adequate insulation to ground.
Mounting—The 250R must be mounted vertically with the base

either down or up. The lead to the plate terminal of the tube Cooling—The 250R is c9o|ed by convection and radiation.
should be flexible. Clearance should be provided around the glass envelope ade-
quate for the free circulation of air. An Eimac HR-6 Heat
Dissipating Connector or equivalent is required on the plate
terminal.

The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson
Co. No. 123-211, a National Co. No. XM-50, or an equivalent
socket. In some circuits, particularly those of the voltage multi-
pliers illustrated in Fig. 2, it may be necessary to mount the The maximum temperature at the plate seal must not exceed

(Revised 12-15-65) Copyright 1952, 1965 by Varian Associates



APPLICATION (Continued)

225°C. A convenient accessory for measuring this temperature
is "Tempilaq", a temperature-sensitive lacquer available from

the Tempil Corporation, 132 W. 22nd St., New York 11, N. Y.
ELECTRICAL

Filament Operation—For maximum tube life, the filament volt-
age, as measured at the base pins, should be the rated value
of 5.0 volts. Variations must be kept within the range from
4.75 to 5.25 volts. In applications which require the diode to
deliver high peak currents, it is important to maintain the fila-
ment voltage at the rated value.

CAUTION SHOULD BE OBSERVED WHEN MEASURING
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR-
CUIT MAY BE AT HIGH POTENTIAL.

The thoriated-tungsten filament of the 250R reaches op-
erating temperature in a fraction of a second after application
of voltage. Plate voltage may be applied simultaneously with
filament voltage.

Plate Operation—With low room illumination, the plate of the
250R begins to show color as the maximum plate dissipation
rating of 150 watts is approached. The maximum peak inverse
voltage rating of 60,000 volts should not be exceeded at any
time.

Performance—The accompanying table shows some maximum
performance capabilities of the 250R when used as a power-
supply rectifier.

250R MAXIMUM-PERFORMANCE CAPABILITIES
Capacitor-Input Filter Choke-Input Filter

A-C Input D-C Output D-C Output D-C Output D-C Output
Circuit Yoltage Voltage Current Yoltage Current
Type (volts rms) (volts) (ma) (volts) (ma)
Single-
Phase,
Half-
Wave
Single-
Phase,
Full-
Wave
Single-
Phase, 42,000
Bridge
10ne-half the transformer secondary voltage.

21,000 24,000 160

21,000! 24,000 320 19,000 500

48,000 320 38,000 500

Maximum D-C Current Ratings—Plate dissipation rather than
peak current usually limits the d-c current which the 250R is
capable of delivering to the load. Because the plate dissipation
associated with a given d-c current depends upon the amount
of ripple and its wave-shape, circuit conditions will determine
the maximum d-c current rating of the tube.

Choke-Input Filter—The maximum d-c current rating of the 250R
is 250 milliamperes when the load incorporates a choke-input
filter with the "critical' value (or larger) of input inductance

(L) in Fig. 1):

L°='l{_8¢8f for full-wave single-phase rectifiers,
|_°=';_5efﬁ for half-wave three-phase rectifiers,

L°=&eﬂ— for full-wave three-phase rectifiers,
660f

where: Lo="critical" value of input inductance (henries),
f = supply-line frequency (cycles per second),

__ Load voltage (volts)

Repp = — —— 2= 1772/,

Load current (amps)

Choke-input filters are not normally used with single-phase half-

wave rectifiers.

Capacitor-Input Filter—The 250R is particularly suitable for
power-supply applications demanding high voltage at low cur-
rent. Under these conditions capacitor-input filter circuits be-

come desirable. The maximum d-c current rating of the 250R
when no input choke is incorporated in the filter depends upon
the total series resistance of the capacitor-charging circuit rela-
tive to the effective load resistance seen by each tube. The
circuit diagrams and tabulation in Fig. 2 are so arranged and
labeled that this required series resistance may be found for a
wide range of load conditions. This may be done by determin-
ing the value of the following quantities:

Ec is the filter-input d-c voltage. While this is usually the
entire load voltage, in the case of voltage multipliers it is the
load voltage divided by the multiplication factor.

Ip is the d-c current per tube. This is the entire load cur-
rent only in the case of the simple half-wave rectifier or half-
or full-wave multiplier. In the case of full-wave center-tapped or
bridge rectifiers, | pis half the load current.

Rc is the total charging-circuit resistance. A certain mini-
mum value of charging-circuit resistance is necessary to limit
the peak value of current to which the tubes will be subjected
under given load conditions. This required minimum depends
upon the d-c current per tube (l;), and has been tabulated in
Fig. 2 as a percentage of the effective load resistance per tube
(Ec/1p). The total charging-circuit resistance involves the in-
ternal resistance of the rectifier tube, Rp. the added series
resistor, Rs, and the equivalent internal resistance of the a-c
voltage supply, R;.

Rp is the plate resistance of the 250R, which may be taken
as 750 ohms.

R; is the equivalent internal resistance of the supply. This
may be taken as the regulation of the high-voltage supply ex-
perssed as a decimal multiplied by the load resistance used in
measuring this requlation.

Rs is the series resistor which must be inserted in the
charging circuit to bring the total charging-circuit resistance up
to the required minimum. Its value may be found from the for-
mula associated with each of the circuits of Fig. 2. This resistor
must be inserted in such a position in the circuit that it pro-
tects all tubes.

Tubes may be operated in parallel to increase the output
capability in a given circuit. When two tubes are placed in
parallel at each place where one is shown in the circuits of
Fig. 2, the plate resistance (Rp) will be half as great and the
maximum allowable load current twice as great as indicated.

Peak Inverse Voltage—The peak inverse voltage rating of the
250R is 60,000 volts. In single-phase power-supply rectifier cir-
cuits the peak inverse voltage to be used in design is the peak
a-c supply voltage (1.4 times Erms in Fig. 2) in the case of
bridge circuits, and twice this value in the case of half- and
full-wave rectifiers and voltage multipliers. Peak inverse voltage
in three-phase operation depends upon the circuit employed,

and will be found listed in the handbooks.

Special Applications—The ratings given for capacitor-input
filter circuits assume values of input capacitance large enough
to hold the ripple to a low value. In special applications where
a larger percent ripple is tolerable, and filter capacitance is
low, the 250R is capable of larger d-c output currents.

As a unidirectional conductor in d-c circuits where the
current is continuous and the percent ripple is moderate, the
maximum current rating of the 250R is 400 milliamperes.

The plate characteristic curve for the 250R serves as a
guide to special applications. The maximum plate dissipation
rating of 150 watts, the maximum peak inverse voltage rating
of 60,000 volts, and the maximum peak plate current of 2.5

amperes must not be exceeded.
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Eimac 250R Maximum D-C Current Ratings for R-C Filter Applications

D-C Plate Current (lp) 140 150 160 170 180 190 200 milliamperes per tube
. f Effective

Total Charging- percent o

Circuit Resistance (R() 1.2 1.9 3.0 4.8 7.6 12 19 _}_—:;j ?Eezl/s::;‘ce per

A-C Supply Voltage times Filter-Input

(Erms) 0.80 0.83 0.87 0.93 1.01 1.14 1.33 D-C Voltage (Ec)

Peak Inverse Yoltage times Filter-Input

(1/2 these values for circuit b.) 2.3 24 25 2T 29 32 37 D-C VYoltage (E¢)

Fig. 2 Eimac 250R Basic R-C Circuits (for any one of the indicated loads)
R; =Equivalent resistance of voltage source
Rp=750 ohms (375 ohms for two tubes in parallel)
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EI MAC

Division of Varian
S AN CARLOS
CALIFORNIA

The Eimac 253 is a high-vacuum diode rectifier intended for use in
rectifier units, voltage multipliers, or in special applications, whenever condi-
tions of extreme ambient temperatures, high operating frequency, high peak
inverse voltages, or the production of high-frequency transients would prevent
the use of gas-filled rectifier tubes.

The 253 has a maximum d-c current rating of 350 milliamperes and a
maximum peak inverse voltage rating of 15,000 volts. Cooling is by convection
and radiation.

A single 253 will deliver 210 milliamperes at 5640 volts to a capacitor-
input filter with 5300 volts single-phase supply. Four 253's in a bridge circuit
will deliver 700 milliamperes at 9500 volts to a choke-input filter with 10,600
volts single-phase supply.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated Tungsten
Voltage - - - - - - - - 5.0 volts
Current - - - - - - - - 10.0 amperes
MECHANICAL
Base - - - - - - - - - - - 50-watt jumbo 4-pin bayonet
Basing - - - - - - - - - - - - Refer to outline drawing
Socket - - - - - - - - - - Refer to discussion under "Application"
Mounting Position - - - - - - - - - - Vertical, base down or up
Cooling - - - - - - : - - - - . Convection and Radiation
Maximum Temperature of Plate Seal - - = - - - - - - - - 225°C
Recommended Heat Dissipating Plate Connector - - - - . - - Eimac HR-8
Maximum Over-all Dimensions:
Length - - - - - = . - - - - - 8.75 inches
Diameter - - - - - . - - 5 - - - 2.50 inches
Net Weight - - - - - s = a - = = = 5 7 ounces
Shipping Weight (approx.) - - - - - - - - - - | pound

MAXIMUM RATINGS (Per Tube)

PEAK INVERSE PLATE VOLTAGE - - - - 15,000 MAX. VOLTS
PLATE DISSIPATION - - - - - - 100 MAX. WATTS
D-C PLATE CURRENT" - - - - - - 350 MAX. MA
PEAK PLATE CURRENT - - - - - 2.5 MAX. AMPERES

'Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the '‘critical"
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ''Application’.

APPLICATION

MECHANICAL socket on stand-off insulators, or on a sheet of insulating ma-

Mounting—The 253 must be mounted vertically with the base

terial, to provide adequate insulation to ground.

either down or up. The lead to the plate terminal of the tube Cooling—The 253 is cooled by convection and radiation. Clear-
should be flexible. ance should be provided around the glass envelope adequate
The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson for the free circulation of air. An Eimac HR-8 Heat Dissipating
Co. No. 123-211, a National Co. No. XM-50, or an equivalent Connector or equivalent is required on the plate terminal.
socket. In some circuits, particularly those of the voltage multi- The maximum temperature at the plate seal must not ex-
pliers illustrated in Fig. 2, it may be necessary to mount the ceed 225°C. A convenient accessory for measuring this tem-

(Effective 7-1-52) © 1952, 1968 by Varian
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AFPLICATION (Continued)

perature is ''Tempilag’’, a temperature-sensitive lacquer avail-
able from the Tempil Corporation, 132 W. 22nd Street, New
York 11, N. Y.

ELECTRICAL

Filament Operation—For maximum tube life, the filament volt-
age, as measured at the base pins, should be the rated value of
5.0 volts. Variations must be kept within the range from 4.75 to
5.25 volts. In applications which require the diode to deliver
high peak currents, it is important to maintain the filament volt-

age at the rated value.

CAUTION SHOULD BE OBSERVED WHEN MEASURING
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR-
CUIT MAY BE AT HIGH POTENTIAL.

The thoriated-tungsten filament of the 253 reaches operat-
ing temperature in a fraction of a second after application of
voltage. Plate voltage may be applied simultaneously with fila-

ment voltage.

Plate Operation—With low room illumination, the plate of the
253 begins to show color as the maximum plate dissipation
rating of 100 watts is approached. The maximum peak inverse
voltage rating of 15,000 volts should not be exceeded at any

time.

Performance—The accompanying table shows some maximum
performance capabilities of the 253 when used as a power-
supply rectifier.

253 MAXIMUM-PERFORMANCE CAPABILITIES

Capacitor-Input Filter Choke-Input Filter

A-C Input D-C Outpui D-C Output D-C Output D-C Output
Circuit Voltage Yoltage Current Voltage Current
Type (volts rms) (volts) (ma) (volts) (ma)

Phase, 5300 5640 210

Phase, 5300! 5640 420 4750 700

Phase, 10,600 11,280 420 9500 700
'0ne-half the transformer secondary voltage.

Maximum D-C Current Ratings—Plate dissipation rather than
peak current usually limits the d-c current which the 253 is
capable of delivering to the load. Because the plate dissipation
associated with a given d-c current depends upon the amount
of ripple and its wave-shape, circuit conditions will determine
the maximum d-c current rating of the tube.

Choke-Input Filter-The maximum d-c current rating of the 253
is 350 milliamperes when the load incorporates a choke-input
filter with the "critical" value (or larger) of input inductance
(Ly in Fig. 1):

Lo= % for full-wave single-phase rectifiers,

°=Be—” for half-wave three-phase rectifiers,
75f

L°=R—°'i for full-wave three-phase rectifiers,
660f

where: Lo="critical" value of input inductance (henries),
f = supply-line frequency (cycles per second],
R, _ Load voltage (volts),
Load current (amps)

Choke-input filters are not normally used with single-phase

half-wave rectifiers.

Capacitor-Input Filter—The 253 is particularly suitable for
power-supply applications demanding high voltage at low cur-
rent. Under these conditions capacitor-input filter circuits be-

come desirable. The maximum d-c current rating of the 253 when
no input choke is incorporated in the filter depends upon the
total series resistance of the capacitor-charging circuit relative
to the effective load resistance seen by each tube. The circuit
diagrams and tabulation in Fig. 2 are so arranged and labeled
that this required series resistance may be found for a wide
range of load conditions. This may be done by determining the
value of the following quantities:

Ec is the filter-input d-c voltage. While this is usually the
entire load voltage, in the case of voltage multipliers it is the
load voltage divided by the multiplication factor.

Ip is the d-c current per tube. This is the entire load cur-
rent only in the case of the simple half-wave rectifier or half-
or full-wave multiplier. In the case of full-wave center-tapped
or bridge rectifiers, |p is haif the load current.

R is the total charging-circuit resistance. A certain mini-
mum value of charging-circuit resistance is necessary to limit
the peak value of current to which the tubes will be subjected
under given load conditions. This required minimum depends
upon the d-c current per tube (lp), and has been tabulated in
Fig. 2 as a percentage of the effective load resistance per
tube (Ec/lp). The total charging-circuit resistance involves the
internal resistance of the rectifier tube, Rp, the added series
resistor, Rs, and the equivalent internal resistance of the a-c
voltage supply, R;.

Rp is the plate resistance of the 253, which may be taken
as 300 ohms.

R

1
may be taken as the regulation of the high-voltage supply ex-

is the equivalent internal resistance of the supply. This

pressed as a decimal multiplied by the load resistance used in
measuring this regulation.

R is the series resistor which must be inserted in the
charging circuit to bring the total charging-circuit resistance up
to the required minimum. Its value may be found from the
formula associated with each of the circuits of Fig. 2. This
resistor must be inserted in such a position in the circuit that
it protects all tubes.

Tubes may be operated in parallel to increase the output
capability in a given circuit. When two tubes are placed in
parallel at each place where one is shown in the circuits of Fig.
2, the plate resistance (Rp) will be half as great and the maxi-
mum allowable load current twice as great as indicated.

Peak Inverse Yoltage—The peak inverse voltage rating of the
253 is 15,000 volts. In single-phase power-supply rectifier circuits
the peak inverse voltage to be used in design is the peak a-c
supply voltage (1.41 times Erms in Fig. 2) in the case of bridge
circuits, and twice this value in the case of half- and full-wave
rectifiers and voltage multipliers. Peak inverse voltage in three-
phase operation depends upon the circuit employed, and will
be found listed in the handbooks.

Special Applications-The ratings given for capacitor-input filter
circuits assume values of input capacitance large enough to hold
the ripple to a low value. In special applications where a larger
percent ripple is tolerable, and filter capacitance is low, the

253 is capable of larger d-c output currents.

As a unidirectional conductor in d-c circuits where the
current is continuous and the percent ripple is moderate, the
maximum current rating of the 253 is 500 milliamperes.

The plate characteristic curve for the 253 serves as a guide
to special applications, The maximum plate dissipation rating of
100 watts, the maximum peak inverse voltage rating of 15,000
volts, and the maximum peak plate current of 2.5 amperes must

not be exceeded.



RECTIFIER

LOAD
CURRENT

Fig. I.

a. Full-Wave Center-Tapped Rectifier

=R.~R; - R,

=R, =R, -R
)
LA

;i

31—

1F

AW

Half-Wave Voltage Multiplier
ground when Ry is inserted on
side of E;ms)

(with common

the "high"

Rectifier with Choke-Input Filter

P

AMWA e

(R) Ry 7

(RP) LQ_QJ (RP) ‘
—— L4

/TIOTO0 — ] E

T ¢
LErmsA‘" -

(RP) (Rp)

b. Full-Wave Bridge Rectifier

R =R, —R; -R
P

1%
R

|__

G
d. Half-Wave Voltage Doubler
! I Ry=R.—R =R,
Lol =
:'. O
|
|

1
|
4
-
|
|
I

f. Full-Wave VYoltage Multiplier

Eimac 253 Maximum D-C Current Ratings for R-C Filter Applications

D-C Plate Current (Ip) 170 190 210 230 250 milliamperes per tube

. percent of Effective
'(|':o.fa|.c}'\{arg.mg- (R) I.1 2.3 5.0 10 27 Load Resistance per

ircuit Resistance c Tube (Ec/|p)

A-C Supply Yoltage times Filter-Input
(E rrms) 0.80 0.85 0.94 1.08 1.50 D-C Voli’age (Ec)
Peak Inverse Yoltage times’ F:Her anuf
(1/2 these values for circuit b.) 2.3 24 2.4 & 43 ~DC Vohade (E.)

Fig. 2 Eimac 253 Basic R-C Circuits (for any one of the indicated loads)
R; =Equivalent resistance of voltage source -

Rpo=300 ohms (150 ohms for two tubes in parallel)
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EIMAC 6la =
Division of Varian "MERCURY-VA’POR
S A N C ARLO S - ,

CALI FORNIA RECTIF'

The EIMAC 575A and 673 are half-wave mercury vapor-rectifiers incorpora-
ting features which enable them to withstand high peak inverse voltages and to
conduct at relatively low applied voltages. The tubes differ only in basing.

GENERAL CHARACTERISTICS
ELECTRICAL
Filament: Oxide-coated
Voltage . _ _ _ _ _ . . . . 50  volts
Current . . _ . . _ . . . . 90toll.5 amperes
Filament Heating Time . . . _ _ _ _ _ _ 30 seconds
Anode Starting Voltage (approx.) . . . . _ _ 20  volts
MECHANICAL
Base . _ _ _ _ _ _ _ _ _ _ B575A 50 watt, A4-29
673 Industrial, A4-18

Recommended Socket - - - - . O75A E.F.Johnson #123-211
- - . 673 E.F.]Johnson #123-206

Maximum Overall Dimensions:

Length _ _ _ _ _ _ _. _ _ _ _ B75A 11-1/8 inches
673  11-7/16 inchés
Diameter . _ _ _ _ _ _ _ _ _ . 2-9/16 inches
Net Weight _ _ _ _ _ _ _ _ . _ _ 12 ounces
MAXIMUM RATINGS (per tube)
CONDENSED MERCURY TEMPERATURE LIMITS®* _ _ _ _ 20-50 20-60 °C
PEAK INVERSE ANODE VOLTAGE . _ . _ _ _ _ . . 15 10 kv
PEAK ANODE CURRENT:
Quadrature Filament Excitation®** _ _ _ _ _ _ _ _ _ _ 10 10 Amps
In-Phase Filament Excitation _ _ _ _ _ _ _ _ _ _ . 6 7 Amps
AVERAGE ANODE CURRENT: (Maximum averaging time - 20 seconds)
Quadrature Filament Excitation®® _ _ _ _ _ _ _ _ _ . 25 25 Amps
In-Phase Filament Excitation . _ _ _ _ _ _ _ _ _ . 15 175 Amps
MAXIMUM AC SHORT CIRCUIT CURRENT®*** _ _ _ _ _ 100 100 Amps

*Condensed Mercury temperature rises approximately 18°C above ambient.

**Quadrature excitation refers to filament voltage 90°=30° out of phase with anode voltage.
*#*Max. duration 100 milliseconds.

APPLICATION
MECHANICAL

Mounting: The 575A and 673 must be mounted vertically base down.

Cooling: Provisions should be made for adequate air circulation around the tube. The temperature of

the condensed mercury should be kept within the ranges given under “MAXIMUM RATINGS.” This

temperature should be maintained at 40°+5°C for most satisfactory operation of the tube. To measure

the condensed-mercury temperature a thermocouple or small thermometer may be attached to the glass
- near the tube base using a small amount of putty. A condensed-mercury temperature lower than the

(Revised 4-1-67) © 1964, 1967 by Varian Printed in U.S.A.
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recommended value raises the voltage at which the tube becomes conducting and tends to reduce the
life of the filament. A temperature higher than recommended lowers the voltage at which the tube
becomes conducting and reduces the peak inverse voltage rating of the tube. The approximate con-
densed-mercury temperature rise above ambient is 18°C.

ELECTRICAL
Filament Voltage: For maximum tube life, the filament voltage as measured directly at the filament
pins, should be held at the rated value of 5.0 volts. Unavoidable variations in filament voltage must
be kept within the range of 4.8 to 5.2 volts. A filament voltage less than the minimum recommended
value may cause a high tube voltage drop, with consequent bombardment of the filament and eventual
loss of emission. A filament voltage higher than the recommended maximum value will also decrease
the life of the filament.
Caution should be observed in measuring the filament voltage as the filament circuit may be at a
high dc¢ potential.
The filament should be allowed to reach operating temperature before the plate voltage is applied. Un-
der normal conditions, a delay of approximately 30 seconds will be required. The delay time should be
increased if there is any evidence of arc-back within the tube.
When it is necessary to use a shield around the tube care must be taken to insure adequate ventilation
and maintenance of normal condensed-mercury temperature. When a mercury-vapor rectifier is first
installed, the filament should be operated at normal voltage for approximately ten minutes with no
plate voltage applied, in order that the mercury may be properly distributed.
Shielding: Electromagnetic and electrostatic fields tend to cause the mercury vapor to break down,
are detrimental to tube life and make proper operation difficult. Consequently, the tube should be
isolated from such fields as exist around a transmitter or other similar equipment.
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8698
869BL

MERCURY-VAPOR
RECTIFIERS

TECHNICAL DATA

The EIMAC 869B and 869BL are half-wave mercury-vapor rectifiers incor-
porating features which enable them to withstand high peak inverse voltages and
to conduct at relatively low applied voltages. The 869B and 869BL carry maxi-

mum ratings of 20 kV peak inverse voltage, 5 amperes dc and 20 amperes peak
cathode current.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Oxide-coated
Voltage - - - - - - - - - - - - - - . 50V 1
Current - - - - - - - - - - - - - - 17to21 A
Filament Heating Time - - - - - - - - - - - - 60 Sec i
Anode Starting Voltage (approx.) - - - - - - - - - 30 v

MECHANICAL %
Base - - - - - - - - - - & - = = = = = See Drawing | |
Maximum Overall Dimensions: c:“‘:i’i??a-?l

Length - - - - - - - - - - - - - . . 14-7/16 in. ‘ ; {
Diameter - - - - -« - - - - - - - - . 3 in. '
NetWeight = = = = = = = @ & = = = = = = 20 oz.
MAXIMUM RATINGS (Single Tube)
CONDENSED MERCURY TEMPERATURE RANGE* - - - - - 30-60 30-50 30-40° C
PEAK INVERSE ANODE VOLTAGE- - - - - - - - - - - 10 15 20 MAX KV
PEAK ANODE CURRENT:
Quadrature Excitation** - - - - - - - - - . . 20 20 20 MAX AMPS
In-Phase Excitation - - - - - - - - - - - 10 10 10 MAX AMPS

AVERAGE ANODE CURRENT: (30 second maximum averagmg tlme)
Quadrature Excitation - - - - - - - 5.0 5.0
In-Phase Excitation - - - - - - - - - 2.5 2.5
MAXIMUM AC SHORT-CIRCUIT CURRENT*** = B == S S 100
*Condensed Mercury rises approximately 20°C above ambient.
**Quadrature excitation refers to anode current and filament current 90°% 30°
***Maximum duration 100 milliseconds.
Data based on load return to center tap on filament transformer.

APPLICATION

5.0 MAX AMPS
2.5 MAX AMPS
100 MAX AMPS

out of phase.

MECHANICAL

Mounting: The 869B and 869BL must be
mounted vertically, base down. The 869BL includes
3 inch insulated flexible leads with lugs.

This temperature should be maintained at 40°
+5°C for most satisfactory operation of the tube.
To measure the condensed-mercury temperature a
thermocouple or small thermometer may be attached
to the glass near the tube base using a small amount
of putty. A condensed-mercury temperature lower
than the recommended value raises the voltage at

Cooling: Provisions should be made for ade-
quate air circulation around the tube. The tempera-
ture of the condensed mercury in the 869B and

869BL should be kept within the ranges given under
‘““MAXIMUM RATINGS.”’

(EFFECTIVE 3-16-64) COPYRIGHT 1964, 1967 BY VARIAN

which the tube becomes conducting and tends to re-
duce the life of the filament. A temperature higher
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than recommended lowers the voltage at which the
tube becomes conducting and reduces the peak in-
verse voltage rating of the tube.

In some installations a blast of air must be
directed at the base of the tube to insure adequate
cooling.

ELECTRICAL

Filament Voltage: For maximum tube life,
the filament voltage as measured directly at the fila-
ment pins, should be held at the rated value of 5.0
volts. Unavoidable variations in filament voltage
must be kept within the range of 4.8 to 5.2 volts. A
filament voltage less than the minimum recommended
value may cause a high tube voltage drop, with con-
sequent bombardment of the filament and eventual
loss of emission. A filament voltage higher than the
recommended maximum value will also decrease the
life of the filament.

Caution should be observed in measuring the
filament voltage as the filament circuit may be at a
high dc potential.

The filament should be allowed to reach oper-
ating temperature before the plate voltage is applied
Under normal conditions, a delay of approximately

60 seconds will be required. The delay time should

be increased if there is any evidence of arc-back
within the tube.

When it is necessary to use a shield around the
tube care must be taken to insure adequate ventila-
tion and maintenance of normal condensed-mercury
temperature. When a mercury-vapor rectifier is first
installed, the filament should be operated at normal
voltage for approximately ten minutes with no plate
voltage applied, in order that the mercury may be
properly distributed.

X-Ray Radiation: Above approximately 16,000
peak inverse voltage, a rectifier will produce X-Rays.
In most equipment, there is adequate shielding so
that this does not constitute a health hazard, how-
ever, this should be checked in any new equipment.
A standard reference on this subject is ‘‘X-Ray
Protection, Handbook No. 93,”’ National Bureau of
Standards.

Shielding: Electromagnetic and electrostatic
fields tend to cause the mercury vapor to break down,
are detrimental to tube life and make proper opera-
tion difficult. Consequently, the 869B and 869BL
should be isolated from such fields as exist around
a transmitter or other similar equipment.
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6894
6895

MERCURY-VAPOR
RECTIFIERS

The EIMAC 6894 and 6895 are half-wave mercury-vapor rectifiers espe-
cially designed for high voltage power rectifier applications. They are mercury
filled for high efficiency, long life and the ability to operate at high peak in-
verse voltage.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Oxide-coated
Voltage - - - - - - - - - - - - - - - - 50V
Current - - - - = - - - - = - - - 90to11.0 A
Filament Heating Time - - - - - - - - - - - - - - 30 Sec
Anode Starting Voltage (approx.) - - - - - - - - - - - 20V
MECHANICAL
Base - - - - - - - - - - - 6894 50 watt, A4-29
6895 Industrial A4-18
Recommended Socket - - - - - - 6894 E.F. Johnson #123-211
6895 E.F. Johnson #123-206
Maximum Overall Dimensions:
Length - - - - - - - - - 68%4 10-17/32 in.
6895 10-13/32 in.
Diameter - - - - - - - - - - - - - - - 2-9/16 in.
Net Weight - - - - - - - - - - - - - - - - - - 4oz

MAXIMUM RATINGS (per tube)
PEAK INVERSE ANODE VOLTAGE

20° -50°C Condensed Mercury Temperature Range* - - - - - - - - - - 20 MAX KV

20° -55°C Condensed Mercury Temperature Range - - - - - - - - - - 15 MAX KV

20° -60°C Condensed Mercury Temperature Range - - - - - - - - - - 10 MAX KV
PEAK ANODE CURRENT:

Quadrature Filament Excitation** - - - - - - - - - - - - - - 11.5 MAX AMPS

In-Phase Filament Excitation - - - - - - - - - - - - - - - - 8.3 MAX AMPS
AVERAGE ANODE CURRENT

Quadrature Filament Excitation - - - - - - - - - - - - - - - 2.5 MAX AMPS

In-Phase Filament Excitation - - - - - - - - - - - - - - - - 1.8 MAX AMPS
MAXIMUM AC SHORT CIRCUIT CURRENT*** - - - - - - - - - - 100 MAX AMPS
*Condensed Mercury Temperature rises approximately 20°C above ambient.

**Quadrature Excitation refers to filament voltage 90°% 30° out of phase with anode voltage.
**¥Max. duration 100 milliseconds.
All data based on load return to center tap of filament transformer.

APPLICATION

MECHANICAL

Mounting: The 6894 and 6895 must be mounted Cooling: Provisions should be made for ade-
vertically, base down. These two tubes differ only quate air circulation around the tube. The tempera-
in their basing and socketry. ture of the condensed mercury should be kept within

(EFFECTIVE 3-16-64) COPYRIGHT 1964, 1967 BY VARIAN PRINTED IN U.S.A.
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the ranges given under ‘“‘MAXIMUM RATINGS.”’

This temperature should be maintained at
40° 4+ 5°C for most satisfactory operation of the
tube. To measure the condensed-mercury tempera-
ture a thermocouple or small thermometer may be
attached to the glass near the tube base using a
small amount of putty. A condensed-mercury tem-
perature lower than the recommended value raises
the voltage at which the tube becomes conducting
and tends to reduce the life of the filament. A tem-
perature higher than recommended lowers the voltage
at which the tube becomes conducting and reduces
the peak inverse voltage rating of the tube.

ELECTRICAL

Filament Voltage: For maximum tube life,
the filament voltage as measured directly at the fila-
ment pins, should be held at the rated value of 5.0
volts. Unavoidable variations in filament voltage
must be kept within the range 4.8 to 5.2 volts. A
filament voltage less than the minimum recommended
value may cause a high tube voltage drop, with con-
sequent bombardment of the filament and eventual
loss of emission. A filament voltage higher than the
recommended maximum value will also decrease the
iife of the filament.

Caution should be observed in measuring the
filament voltage as the filament circuit may be at a
high dc potential.

The filament should be allowed to reach oper-
ating temperature before the plate voltage is applied.
Under normal conditions, a delay of approximately
30 seconds will be required. The delay time should
be increased if there is any evidence of arc-back
within the tube.

When it is necessary to use a shield around the
tube care must be taken to insure adequate ventila-
tion and maintenance of normal condensed-mercury
temperature. When a mercury-vapor rectifier is first
installed, the filament should be operated at normal
voltage for approximately ten minutes with no plate
voltage applied, in order that the mercury may be
properly distributed.

Shielding: FElectromagnetic and electrostatic
fields tend to cause the mercury vapor to break
down, are detrimental to tube life and make proper
operation difficult. Consequently, the tube should
be isolated from such fields as exist around trans-
mitter or other similar equipment.
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EI MAC

Division of Varian
SAN CARLOS
CALIFORNIIA

The EIMAC 8020 diode is a high-vacuum rectifier intended for use in
rectifier units, voltage multipliers, or in special applications, whenever con-
ditions of extreme ambient temperatures, high operating frequency, high
peak inverse voltages, or the production of high-frequency transients would
prevent the use of gas-filled rectifier tubes.

The 8020 has a maximum dc current rating of 100 milliamperes and a
maximum peak inverse voltage rating of 40,000 volts. Cooling is by convec-
tion and radiation.

A single 8020 will deliver 80 milliamperes at 17,000 volts to a capacitor-
input filter with 14,000 volts single-phase supply. Four 8020’s in a bridge
circuit will deliver 200 milliamperes at 25,000 volts to a choke-input filter
with 28,000 volts single-phase supply.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated Tungsten
Voltage - - - - - - - - - - - - 50 volts
Current - - - - - - - - - - - - 65 amperes
MECHANICAL
Base - - - - = = = = = - - - - -« = -« - - - - - - Medium 4-pin bayonet
Basing - - - - - - - - - - - - - - - - - - - - - Refertooutline drawing
Socket - - - - - - - - - - - - - - - - Refer to discussion under “Application”
Mounting Position- - - - - - - - - - - - - - - - - Vertical, base down or up
Cooling - - - - - - - - - - - - - - - - - - - - Convection and radiation
Maximum Temperature of Plate Seal - - - - - - - - - - - - - - - - - 225°C
Recommended Heat Dissipating Plate Connector - - - - - - - - - - EIMAC HR-8
Maximum Overall Dimensions:
Length - - - - - - = - - = = = - - - - - - - - - 800 inches
Diameter - - - - - - - - - - - - - - - - - - - - 232 inches
Net Weight - - - - - - - - - - - - - - - - - - - - - - - 4 ounces
Shipping Weight (approx.) - - - - - - - - - - - - - - - - -1 pound
MAXIMUM RATINGS (Per Tube)
Peak Inverse Plate Voltage - - - - - - - - - - - - - - - - - 40,000 volts
Plate Dissipation - - - - - - - - - - - - - - - - - - - - 60 watts
DC Plate Current* - - - - - - - - - - - - - - - - - - - - 100 ma
Peak Plate Current - - - - - - - - - - - - - - - - - - - 1.5  ampere

1 Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporat-
ing the “critical” value (or larger) of input inductance. For maximum dc current ratings under this and other load condi-

tions see discussion under “Application.”

APPLICATION

MECHANICAL
Mounting—The 8020 must be mounted vertically with the mount the socket on stand-off insulators, or on a sheet of in-
base either down or up. The lead to the plate terminal of the sulating material, to provide adequate insulation to ground.
tube should be flexible. Cooling—The 8020 is cooled by convection and radiation.

The medium 4-pin bayonet base fits an E. F. Johnson Co. Clearance should be provided around the glass envelope ade-
No. 122-124, a National Co. No. XC-4 or CIR-4, or an equiv- quate for free circulation of air. An EIMAC HR-8 Heat
alent socket. In some circuits, particularly those of the volt- Dissipating Connector or equivalent is required on the plate
age multipliers illustrated in Fig. 2, it may be necessary to terminal.

(Revised 6-1-67) (© 1952, 1967 Varian

Printed in U.S.A.



= 8020

APPLICATION (Continued)

The maximum temperature at the plate seal must not ex-
ceed 225°C. A convenient accessory for measuring this tem-
perature is “Tempilag,” a temperature-sensitive lacquer
available from the Tempil Corporation, 132 W. 22nd St.,
New York 11, N. Y.

ELECTRICAL

Filament Operation—For maximum tube life, the filament
voltage, as measured at the base pins, should be the rated
value of 5.0 volts. Variations must be kept within the range
from 4.75 to 5.25 volts. In applications which require the
diode to deliver high peak currents, it is important to main-
tain the filament voltage at the rated value.

Caution should be observed when measuring rectifier
filament voltage. The filament circuit may be at high
potential.

The thoriated-tungsten filament of the 8020 reaches op-
erating temperature in a fraction of a second after applica-
tion of voltage. Plate voltage may be applied simultaneously
with filament voltage.

Plate Operation—With low room illumination, the plate of
the 8020 begins to show color as the maximum plate dissipa-
tion rating of 60 watts is approached. The maximum peak
inverse voltage rating of 40,000 volts should not be exceeded
at any time.

Performance—The accompanying table shows some maxi-
mum performance capabilities of the 8020 when used as a
power-supply rectifier.

8020 MAXIMUM PERFORMANCE CAPABILITIES
Capacitor-Input Filter Choke-Input Filter

Circuit  AC Input DC Output DC Output DC Output DC Output
Type Voltage Voltage Current Voltage Current
(volts rms) (volts) (ma) (volts) (ma)

Single-

Phase,

Half-

Wave 14,000 17,000 80  iuass

Single-

Phase,

Full-

Wave 14,0001 17,000 160 12,500 200
Single-

Phase,

Bridge 28,000 34,000 160 25,000 200

1 One-half the transformer secondary voltage.

Maximum DC Current Ratings—Plate dissipation rather than
peak current usually limits the dc current which the 8020 is
capable of delivering to the load. Because the plate dissipa-
tion associated with a given dc current depends upon the
amount of ripple and its wave-shape, circuit conditions will
determine the maximum dc current rating of the tube.
Choke-Input_Filter—The maximum dc current rating of the
8020 is 100 milliamperes when the load incorporates a choke-
input filter with the “critical” value (or larger) of input in-
ductance (L in Fig. 1):

Rest
o =7188f for full-wave single-phase rectifiers,
_ Rest
Lo ==—— for half-wave three-phase rectifiers,
75¢f
L s for full e th hase rectifiers
= - - T
o =ggof lor full-wave three-p ifiers,
where: Lo — “critical” value of input inductance (henries),
f = supply-line frequency (cycles per second ),

Load voltage (volts)
Load current (amps)

Reff =

Choke-input filters are not normally used with single-phase

half-wave rectifiers.
Capacitor-Input_Filter—The 8020 is particularly suitable for
power-supply applications demanding high voltage at low
current. Under these conditions capacitor-input filter circuits
become desirable. The maximum dc current rating of the
8020 when no input choke is incorporated in the filter de-
pends upon the total series resistance of the capacitor-charg-
ing circuit relative to the effective load resistance seen by
each tube. The circuit diagrams and tabulation in Fig. 2 are
so arranged and labeled that this required series resistance
may be found for a wide range of load conditions. This may
be done by determining the value of the following quantities:

E, is the filter-input dc voltage. While this is usually the
entire load voltage, in the case of voltage multipliers it is the
load voltage divided by the multiplication factor.

I, is the dc current per tube. This is the entire load current
only in the case of the simple half-wave rectifier or half- or
full-wave multiplier. In the case of full-wave center-tapped
or bridge rectifiers, I, is half the load current.

R, is the total charging-circuit resistance. A certain mini-
mum value of charging-circuit resistance is necessary to limit
the peak value of current to which the tubes will be subjected
under given load conditions. This required minimum depends
upon the dc current per tube ( I, ), and has been tabulated
in Fig. 2 as a percentage of the effective load resistance per

E;

tube < . The total charging circuit resistance involves
Ip

the internal resistance of the rectifier tube, Ry, the added

series resistor, Rg, and the equivalent internal resistance of

the ac voltage supply, R;.

Ry, is the plate resistance of the 8020, which may be taken
as 1000 ohms.

R; is the equivalent internal resistance of the supply. This
may be taken as the regulation of the high-voltage supply
expressed as a decimal multiplied by the load resistance used
in measuring this regulation.

Rs is the series resistor which must be inserted in the
charging circuit to bring the total charging-circuit resistance
up to the required minimum. Its value may be found from the
formula associated with each of the circuits of Fig. 2. This
resistor must be inserted in such a position in the circuit that
it protects all tubes.

Tubes may be operated in parallel to increase the output
capability in a given circuit. When two tubes are placed in
parallel at each place where one is shown in the circuits of
Fig. 2, the plate resistance (R}, ) will be half as great and the
maximum allowable load current twice as great as indicated.

Peak Inverse Voltage—The peak inverse voltage rating of the
8020 is 40,000 volts. In single-phase power-supply rectifier
circuits the peak inverse voltage to be used in design is the
peak ac supply voltage (1.41 times E,psin Fig. 2) in the
case of bridge circuits, and twice this value in the case of
half- or full-wave rectifiers and voltage multipliers. Peak
inverse voltage in three-phase operation depends upon the
circuit employed, and will be found listed in the handbooks.

Special Applications—The ratings given for capacitor-input
filter circuits assume values of input capacitance large enough
to hold the ripple to a low value. In special applications
where a large percent ripple is tolerable and filter capacitance
is low, the 8020 is capable of larger dc output currents.

As a unidirectional conductor in dc circuits where the cur-
rent is continuous and the percent ripple is moderate, the
maximum current rating of the 8020 is 200 milliamperes.

The plate characteristic curve for the 8020 serves as a
guide to special applications. The maximum plate dissipa-
tion rating of 60 watts, the maximum peak inverse voltage
rating of 40,000 volts, and the maximum peak plate current
of 1.5 amperes must not be exceeded.
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Eimac 8020 Maximum D-C Current Ratings for R-C Filter Applications

D-C Plate Current (I;) 70 75 80 85 90 95 100 milliamperes per tube
. percent of Effective
Total Charging- 0.8 1.2 1.8 3.0 4.7 7.6 12 Load Resistance per
Circuit Resistance (R.) Tube (E,
(%)

A-C Supply Voltage times Filter-Input
(Erms) 0.78 0.80 0.83 0.87 0.92 1.0l .14 D-C Voltage (E.)
Peak Inverse Voltage 2.2 2.3 2.4 2.5 2.6 2.9 3.2 times Filter-Input

(/2 these values in circuit "b".)

D-C Voltage (E.)

Fig. 2. EIMAC 8020 Basic R-C Circuits (for any one of the indicated loads)
Ri=Equivalent resistance of voltage source 3
Rp=1000 ohms (500 ohms for two tubes in parallel)
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planar triodes

EIMAC division of Varian

Main office: 301 Industrial Way, San Carlos, CA 94070
L.ook in the general section for-

A quick guide to EIMAC products and services offered in this catalog.

Including . ..

® Your nearest distributor of modern, fully guaranteed EIMAC electron
tubes and accessories.

® Your nearest Varian/EIMAC Field Engineer, who stands ready to give
you immediate engineering assistance, information on deliveries and
prices, or to provide other information not found in this catalog.

® EIMAC tube type numbering system.
® EIMAC/JEDEC cross-reference list.

Important EIMAC extras...

APPLICATION ENGINEERING. The EIMAC Application Engineering
Department is available at all times for consultation. New tube operating
techniques are continually being explored, tested and proven by EIMAC
engineers, whose combined knowledge and experience are at your service.
EIMAC Application Bulletins covering various uses of EIMAC products
are available upon request.

FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC
Application Engineering Department outside the EIMAC Division plant,
the Field Engineers cover the United States, and numerous foreign countries,
operating out of offices in major cities. They will help you personally with
experimental work, circuits, technique, etc. Engineers from the EIMAC
plant are available, too, for field consultation. As EIMAC tubes are world
renowned, the same services extend to countries overseas through the
Varian/EIMAC export operations and overseas offices.

SopoLy Jeusyd



7289
3CX100A5

TECHNICAL DATA

PLANAR TRIODE

i

The EIMAC Type 7289/3CX100A5 is a rugged ceramic/metal
planar triode designed for use in CW, grid- or plate-pulsed oscillator,

amplifier or frequency multiplier service up to 3 GHz. The tube may
also be used in pulse modulator or voltage regulator service. The
7289 is supplied with an air cooled radiator for forced air cooling.

T
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The 7289 features high mu, high transconductance, great me-
chanical strength and low interelectrode capacitance.

Note: The data for the 7289/3CX100AS5 also apply to the 2C39A
and 2C39WA in all respects, except that filament voltage for 2C39A
is 6.3 volts.

GENERAL CHARACTERISTICSI

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Heater: Voltage .....eeeeereeocionnnsssonassoscsssssas 6.0+ 03 V
Contrefit, StEDTOHE « vorwwenratss b samamneg s e ood 1.0 A
Transconductance (Average):
Ithe7T0mA By =600 Vde sovnvwomsrmaponrrsmpenesesssid 25 mmhos
Amplification Factor (Average) .. ... ...ct veinteteennennnn 100
Direct Interelectrode Capacitance (grounded cathode) 2
L o iniin s & & & 5 50 SFORSESE G 85 B N 0 g o i 0 i o i s 818 B 6.30 pF
Cott sossssnevrmmswrisrsasrnsusawiseEs i sngwend sanyse .035 pF
& T L L LTI 2.00 pF
Gl BlAsR s v s e s v e m e B & F S S G R B R SR B -25 V max

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to
thermal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdc.

(Revision 11-1-71) © by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070



7289/3CX100A5

MECHANICAL

Maximum Overall Dimensions
Lenpth s x s messsnnsspnsnnssnannssssn
Diameter. . .
Net Weight ... ...
Operating Position « « s o ceen o v s smennae ..
Maximum Operating Temperature:

Ceramic/Mefal Seals s s ss s s s s s 56 959 o

Anode Core v v v v v v vt it bt e et

CooliNg. ¢« v o v v vnennnnooosansssonos
Terminals .. ... ..

2.701in; 68.60 mm
1.2641in; 32.11 mm
2.2 0z; 63 gm
Any

® e * s s s 8 5 s s 8 s s e o

TassE s mssm o mes s ew s e e orced Alr

ceeeeeeteenaasee... . Coaxial, special

ENVIRONMENTAL
Shock, 11 ms, non-operating . . .. oo oo v v v ve s sisssawssanvanssn 00 G
Vibration, operating, all axis, 55t0o 500Hz .. ... ... ....... e (U ¢
Altitude, max (in suitably designed circuit) . ... ..o v v v v et e v ... 60,000 ft.
RANGE VALUES FOR EQUIPMENT DESIGN )
Min. Max.

Heater: Currentat 6.0 volts . ........ccvivveeeereaeeca.. 090 1.05 A
Cathode Warmup Time . . .o o v v vt i i ittt it i e et ae e 60 --- sec.
Interelectrode Capacitance’ (grounded cathode connection)

Cifi s s sumsomassnsnns CEFEERIS B EE D ES D W S YIX I 5.60 7.00 pF

Cotil . ivinmsssvmsoinsssvosbonnbinenssnmesses .. ---  0.95 pF

= Y » 195 2.15 pF

1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to

thermal expansion of the cathode.

CW RF POWER AMPLIFIER OR OSCILLATOR

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE . .. ..... 1000 VOLTS
DC GRID VOLTAGE . . .. ..... -150 VOLTS
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE
Grid negative to cathode . ... -400 VOLTS
Grid positive to cathode . ... 30 VOLTS
DC PLATE CURRENT ... ... .. 100 MILLIAMPERES

DC GRID CURRENT ... ..... 50 MILLIAMPERES
AVERAGE PLATE DISSIPATION

Forced air cooling .. ...... 100 WATTS
GRID DISSIPATION (Average). . . 2 WATTS
FREQUENCY « : ¢ s mimm s 5 5 555 2.5 GHz

1. Using EIMAC radiator PN 014224.

OPERATING CONDITIONS FOR 7289 IN REPRESENTATIVE
APPLICATION

GROUNDED GRID CW POWER AMPLIFIER

Frequeney ws » s s soms s s wimm s s 6 901 500 MHz
Heater Voltage : « s wew s s nws s s e 6.0 V
DC Plate Voltage . . ............. 900 Vdc
DC Grid Voltage (approx.) . ........ -40 Vdc
DC Cathode Current . . . .......... 90 mAdc
DC Grid Current s swi s s s w95 5 5 5565 25 mAdc
Drive Power (approx.) . ........... 6 W
Useful CW Power Output. . ... ...... 40 W
GROUNDED GRID CW OSCILLATOR

FreqUenCy « ¢ - « s v v o v v t o om oo vm o 2.5 GHz
Heater Voltage. . .. ............. 5.0 V
DC Plate Voltage . .. ............ 900 Vdc
DC Grid Voltage (approx.) . ........ -20 Vdc
DC Plate Current . . .. .. ......... 90 mAdc
DC Grid Current . .. . ... ........ 10 mAdc
Useful CW Power Output. .. ........ 17 W



GRID PULSED OR PLATE PULSED AMPLIFIER OR
OSCILLATOR

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE

(grid pulsed) . ... ... 1000 VOLTS
PEAK PULSE PLATE VOLTAGE

(plate pulsed) . ............. 3500 VOLTS
DC GRID VOLTAGE . ¢ « v v v s s s s u -160 VOLTS
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE

Grid negative to cathode . ...... -700 VOLTS

Grid positive to cathode ... .. .. 250 VOLTS
PULSE PLATE CURRENT .. ....... 3.0 AMPERES
PULSE GRID CURRENT . . . ....... 1.8 AMPERES
AVERAGE PLATE DISSIPATION

Forced Air Coolingl. . . ... ..... 100 WATTS
GRID DISSIPATION (Average) . . ... 2 WATTS
FREQUENCY . « v vt i e e e i e s 3.0 GHz
PULSE DURATIONZ. . ... ........ 3 ps
DUTY FACTORZ : cwwsss mmms s s .0025

7289/3CX100A5

Operating Conditions for 7289 in Representative Ap-
plication.

PLATE PULSED OSCILLATOR

Frequency . ..o v v v e o it i e 3.0 GHz
Heater Voltage. . ... ... ...... L8 B E 5.8 V
Peak Plate Voltage . ... .......... 3500 v
Peak Video Plate Current . . .. ...... 3.0 a
Peak Video Grid Current . ... ...... 1.8 a
Useful Power output (approx.) . .. .... 1600 w
Pulse Duration , cwes s smwmss smme 3 us
Duty Factor . . . ... ... ... .0025

1. Using EIMAC radiator PN 014224,

2. For applications using longer pulse duration and/
or higher duty cycle consult the nearest Varian
Electron Tube & Device Field Office, or the Pro-
duct Manager, EIMAC Division of Varian, Salt Lake
City, Utah.

PULSE MODULATOR AND PULSE AMPLIFIER
SERVICE

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE . ....... 1000 VOLTS
PEAK PLATE VOLTAGE . . .. ... 1200 VOLTS
DC GRID VOLTAGE .. ...... -160 VOLTS
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE
Grid negative to cathode -700 VOLTS
Grid positive to cathode 150 VOLTS
PULSE CATHODE CURRENT . . . . 4.8 AMPERES
DC PLATE CURRENT . ....... 100 MILLIAMPERES

AVERAGE PLATE DISSIPATION

Forced Air Coolingt. . .. ........ 100 WATTS
GRID DISSIPATION (Average) . . . ... 2 WATTS
PULSE DURATION 2. . .. .o vuuwnn 3.0 ps
CUT-OFF MU & vttt oot e e e e e 70
DUTY FACTOR &« v v ot oo e e o .0025

1. Using EIMAC radiator PN 014224,

2. For applications using longer pulse duration and/
or higher duty cycle consult the nearest Varian
Electron Tube & Device Field Office, or the Pro-
duct Manager, EIMAC Division of Varian, Salt Lake
City, Utah.

APPLICATION

For general application information please refer
to the Planar Triode Operating Instruction Sheet.
The operating instructions should be consulted
prior to the designing of new requirements around
the above tube type. Plate dissipation of up to
150 watts is possible with the 7289 tube type
when using radiator P/N 158555. If this is re-

quired the tube order should include reference to
the different radiator part number. For unusual
and special application consult the nearest
Varian Electron Tube and Device Field Office,
or the Product Manager, EIMAC Division of
Varian, Salt Lake City, Utah.
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see note 3

‘///////Radiator
—

o see notes 2,6
P,,:L////////

“Anode Contact
Surface

)

—|—6rid Contact
Surface
(except 322)

—Heater Contact
\ Surface

ELECTRODE CONTACT AREA DIMENSIONAL DATA
Dim. in Inches Dim.|Dim. in Mi11im. Dim. in Inches Dim. in Millimeters
Min. Max. Min. Max. Min. | Max. Ref. Dpim. | MIN. MAX. | Ref.
.035 .361  |AA .89 9.17 | 1.815] 1.875 A 46.10 47,62
1.185 | 1.265 |AB 30.10 | 32.1h 1.53h4 B | 38.96
1.534 [1.728 AC 38.96 | 43.89 1.475 ¢ 37,46
1.475 | 1.815 |AD | 37.47 | 46.10 1.289| 1.329 D 32.74 | 33.76
| 1.085] 1.135 E | 27.56 _28.83
.880| .920 F 22.35 23.37
Lu62| W77 G 11:731 12.12
. .0ko H 1.02
.125 .185 1 3.18 .70
.766 | .826 J 19.46 | 20.98
.025 | .0k6 | K B4 17
1.234 [ 1.064 L 31.3h 3201
1.180 | 1.195 M | 29.97 30.35 |
1.025 | 1.035 N | 26.04] 26.29
.752 | .792 P 19.20] 20.12 [
skl | .s61 9 | 13.7% [ 1k.25
.655 | 665 R | 16.64[ 16.89 |
545 s .. 1.13.84 |
| .213 | .223 ] 5.11] 5.66
.315 .325 u 8.00| 8.26
o .100 W 2.54
.105 .1U5 Y 2.67| 3.68
.650 .850 Z 16.51| 21.59
NOTES: .086 v 2.18

1. Metric equivalents to the nearest .0l mm, are given for general information only &
are based on 1 inch = 25.4 mm.
. This surface shall be used to measure Anode shank temperatire.

2
3. Holes for extractor thru top fin only.
L. Eccentricity of contact surgdces

shall be as follows:

Contact Surface TIR Max.
Anode .020
Grid .020
Heater .012

shall be gaged from center line of reference &

Refeeence
Cathode
Cathode
Cathode

5. Dias. N,R,T & U shall epply throughout entire lenght as defined by dims. AA,AB,AC &

AD respectively.

— o

inspection purposes.

. This surface shall not be used fop clamping or locating.
. Electrode Contact dims. are given for socket design purposes & are not intended for

Cathode Contact

\\\7 Surface
see note 6
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TECHNICAL DATA 7698

PLANAR TRIODES

The EIMAC 7211 and 7698 are rugged ceramic/metal
planar triodes designed for use in CW, grid- or plate-
pulsed oscillator, amplifier or frequency multiplier service
up to 3 GHz. The tubes may also be used in pulse mod-
ulator or voltage regulator service. The 7211 is normally
supplied with an air cooled radiator for forced air cooling,
while the 7698 is supplied without radiator and is in-
tended for conduction-convection cooling as found in
many pulsed type applications. Except for the plate dis-
sipation ratings and outline, the characteristics of both il
tube types are identical.

The 7211 and 7698 feature high mu, high transcon- 2 7698
ductance, great mechanical strength and low interelec-
trode capacitances, as well as high current capability and increased grid-anode insulator length.
Both tubes have an arc-resistant, extended interface cathode, well proven in airline applications,
assuring reliable and long life operation under adverse conditions.

Note: The data for the 7211 also applies to the EIMAC 7698R in all respects.

GENERAL CHARACTERISTICS!

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Heater: Voltage s cvoseswmmmsnasma s sammmns o es e vwmmss 6.3:0.3 V
Current, @t 6.3 VOIS c wsvs s 5 w5 v 5 s Gome w6 & 0 5 & 8 08 6w as 1.30 A
Transconductance (Average):

It 160 mAdc, (H0HA/emP) ccncsnsssssssmussssessssssns 38 mmhos
Amplification Factor (Average) .......ccv et teveotrononsnnas 80
Direct Interelectrode Capacitance (grounded cathode)2, without heater voltage:

Grid-Cathode o o e o & w o o o oossin o506 6 6 s 8 508 60 B0 6 @ & @ 8 & 500 8.0 pF

G A8 o s i 8 1 & 5 8 bve wrssarer i & 8 5 B8 e e E e g 2.25 pF

Plate-Cathode (MaXifiiM) s s s s sswwns s mw e 6o mmesasssssssss 0.06 pF
Cuf-off Bias® (Magimi) « « s s v o s samrmreiansasssmmssesssses -30 vV

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due
to thermal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kvdc.

(Effective 11-15-70) © 1970 by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070



7211/7698

MECHANICAL

Maximum Overall Dimensions:

Lengthl s vov sonanssnsmniina e

Diameter (7698)

Diameter (7211)
Net Weight (7698)
Net Weight (7211)
Operating Position
Maximum Operating Temperature:

Ceramic/Metal Seals . ... v v v e e oo v oo

Anode Core
Cooling (7698)
Cooling (7211)
Terminals

ENVIRONMENTAL

Shock, 11 ms, non-operating . ...........

Vibration, operating, all axes 55 to 500 Hz
Altitude, max (in a suitably designed circuit)

2.701 in; 68.60
1.195 in; 30.35
1.264 in; 32.11
1.8 0z; 48 gm
2.2 0z; 63 gm

250°C

....... cwsism e s e Forced Air

Coaxial, special

10 G
70,000 ft.

CW RF POWER AMPLIFIER OR OSCILLATOR

ABSOLUTE MAXIMUM RATINGS

OPERATING CONDITIONS FOR 7211 AND 7698 IN REPRE-
SENTATIVE APPLICATION

Grounded Grid CW Power Amplifier

DC PLATE VOLTAGE . . . . ... 2500 VOLTS Ef:tﬁ”\%lté e éog "\f“z
DC GRID VOLTAGE. . ... ... -150 VOLTS e Pl vOlgtagé """""""""" B30 Ui
INSTANTANEOUS PEAK GRID- DC Grid Voltage (approx) . .. ... ... .... -5 Vdc
CATHODE VOLTAGE DC Cathode Current . . . . v v oo e .. 140 mAdc
Grid negative to cathode ... -400 VOLTS DCGridCurrent . .................. 25 mAdc
Grid positive to cathode . . . 30 VOLTS Drive Power (approx) . . .. .. ... ....... 4 W
DCPLATE CURRENT . ... ... 150 MILLIAMPERES Useful CW Power Output . ... .......... 45 W
DC GRID CURRENT . . . .. ... 45 MILLIAMPERES _ _
AVERAGE PLATE DISSIPATION E“’q””;"f Grid CW Oscillator -

. . HEQUEAEY .« www ¢ s o wmmw v 5 4 wmpmes s 5 BEE o ; Z
C7c;n;8u<.:t|on sl 10 WATTS Heater Voltage . ... ................ 5.0 V
(7698) « » v w0« g Al DC Plate Voltage . ................. 1000 Vdc
Forced Air Cooling1(7211) .. 100 WATTS DC Grid Voltage (@pproxX) . . .« .o e v uu.. -20 Vdc

GRID DISSIPATION (Average). . 2 WATTS DCPlate CuUrrent . . .. oo v ee .. 140 mAdc
FREQUENCY www s s smmwms s s 2.5 GHz DC Grid Current . . . ... ... . 30 mAdc
Useful CW Power Output . . ... ......... 30 W
1. Using EIMAC radiator PN 014224,
GRID PULSED OR PLATE PULSED AMPLIFIER OR 'CNAST:gg/E*':'/EOOLLTJSA gEAK GRID-
-
OSCILLATOR Grid negative to cathode . ... ... -700 VOLTS
Grid positive to cathode .. ... .. 250 VOLTS
ABSOLUTE MAXIMUM RATINGS PULSE PLATE CURRENT . . . ... ... 5.0 AMPERES
PULSE GRID CURRENT . . . . . ... .. 2.5 AMPERES
:DG%IELAPLTJEL;:E%';TAGE 2500 VOLTS AVERAGE PLATE DISSIPATION
FEAREULES FLAme whiaaen o Conduction and Convection (7698) . 10 WATTS
PLATE PULSED 3500 NOLTS Forced Air Cooling1(7211) . ... .. 100 WATTS
(PLATE PULSED). . ... ove e 5490 VOLE GRID DISSIPATION (Average) . . . . . 2 WATTS
DC GRID VOLTAGE .. ......... -150 VOLTS FREQUENCY _ 3.0 GHz
PULSEDURATION 2 . .. ........ 6 us
DUTY FACTOR2. . . ..o ot .. .0033



OPERATING CONDITIONS FOR 7211 AND 7698 IN REPRE-
SENTATIVE APPLICATION

Grid Pulsed Amplifier

Frequeney « s s s smm s s s @™ 8 § 6 98 9§ § @8 1.1 GHz
Heater Voltage ... ................ 6.3 V
DCPlate Voltage « « : s s messss wmeas v 2200 Vdc
DE Grid Voltagess s s s s s s ¢ s mmuw & s g -560 Vvdc
Peak Video Plate Current . . . .. ... ..... 2.5 a
Peak Video Grid Current . . ... ........ 1.0 a
Pulse Drive Power (approx) . . . . .. ...... 400 w
Useful Power Output (approx) . . . . . . . . ... 2500 w
Pulse Duration . . . . . . .. i o 3 us
Duty Factor . . . ... .. ... ... ........ .002

1211/76

Plate Pulsed Oscillator

FrequeNnCy . . v v v v v v vttt e e 3.0
Heater Voltage . . ... ... .. ... .. 5.8
Peak Plate Voltage . . . ... ... ........ 3500
Peak Video Plate Current . . ... ........ 4.8
Peak Video Grid Current . . .. ......... 1.5
Useful Power Output (@approx). . . . . . . .. .. 3000
Pulse Duration : s s s wes a5 s som s s @mess 3
Duty FActOr . « . ¢ « 6 oo v oo ww o s s os s .0025

Ty
25

Using Eimac radiator PN 014224.

For application requiring longer pulse duration and/
or higher duty cycle consult the nearest Varian
Electron Tube & Devices Field Office, or the
Product Manager, EIMAC Division of Varian, Salt
Lake City, Utah.

98

PULSE MODULATOR OR PULSE AMPLIFIER
SERVICE

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE . ....... 2500 VOLTS
PEAK PLATE VOLTAGE . . ... .. 3500 VOLTS
DC GRID VOLTAGE . ... .... -150 VOLTS
INSTANTANEOUS PEAK GRID-
CATHODE VOLTAGE
Grid negative to cathode . ... -700 VOLTS
Grid positive to cathode 150 VOLTS

1. Using EIMAC radiator PN 014224,

2. For application requiring long pulse duration and/

or higher dury cycle consult the nearest Varian
Electron Tube & Devices Field Office, or the
Product Manager, EIMAC Division of Varian, Salt
Lake City, Utah.

PULSE CATHODE CURRENT . . . ..... 7.5 AMPERES

DC PLATE CURRENT . .. oo v v n 150 MILLIAMPERES

AVERAGE PLATE DISSIPATION
Conduction and Convection (7698) .. 10 WATTS
Forced Air Cooling(7211) . . ... ... 100 WATTS

GRID DISSIPATION (Average). . .. ... 2 WATTS

PULSE DURATIONZ . . ... ..o vunn 6 us

DUTY FACTORZ . .. ..o iiinn s 0033

CUT-OFEMUY! s s s smmsss smsss sme 60

RANGE VALUES FOR EQUIPMENT DESIGN

Heater: Current at 6.3 volts . .....
Cathode Heating Time . . .

Interelectrode Capacitances' (grounded cathode connection)

Grid-Cathode
Plate-Cathode
Grid-Plate

Min. _Max.
1.20 1.40 A
60 --- sec.
- CERE MMM E W 7.0 9.0 pF
--- 0.06 pF
2.10 2.40 pF

1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to

thermal expansion of the cathode.

APPLICATION

For general application information please

refer

to the Planar Triode Operating Instruction Sheet.
The operating instructions should be consulted
prior to the designing of new requirements around

the above tube types. Plate dissipation of up to

150 watts is possible with the 7211/7698

tube

type when using radiator P/N 158555. If this
required the tube order should include a referen

is
ce

to the different radiator part number. For unusual
and special application consult the nearest
Varian Electron Tube and Device Field Office,

or the Product Manager,
Varian, Salt Lake, City, Utah.

EIMAC Division of
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7211/7698

| & DIMENSION DATA
DIM | MIN. | MAX. | MIN. [ MAX. DIM. IN INCHES DIM. IN MILLIMETERS
AL .035| .361] .89 | 9.17 MIN., | MAX. |DIM| MIN. | MAX. | NOTES
AB | 1.185] 1.265] 30.10 [ 32.14 1.185 | 1.875 | A | B6.10 [47.62
AC | 1.534[ 1.728] 38.96 | 13.89 153 | B 38.96
AD | 1.h75] 1.815] 37.47 [ 46.10 1475 | ¢ 37.46
DIM, IN DIM, IN 1.289 1.329 | D | 32,7k | 33.76
INCHES MILLIMETERS .970 | 1.010 [ F | 24.6k | 25.65
A2 | bT | 6 [11.73 [12.12
L0ko | ® 1,02
185 | 1 L.70
826 | J [ 19.46 [20.98
1.195 | M | 29.97 [30.35
1.035 | ¥ | 26.0k [26.29 | ¢
2792 | P [19.00 2002 | 4
665 | R | 16.6L |16.89 c
5451 8 13.84
223|[7 | 5.01] 5.66 [ e
2325 | U | B.00[ 8.26 [ e
086 | v 2.18
1100 | W 2.5
.860 [La [21.34 [21.8%
WA [7a [10.75 [11.35
@? KNURLED
T
® NOTES:

7698

METRIC EQUIVALENTS, TO THE NEAREST .01
mm, ARE FOR GENERAL INFORMATION ONLY &
ARE BASED UPON 1 inch = 25.4 mm.

"

ECCENTRICITY OF CONTACT SURFACES
SHALL BE GAGED FROM CENTER LINE OR
REFERENCE & SHALL BE AS FOLLOWS:

CONTACT SURFACE  TIR(MAX) REFERENCE

ANODE .020 CATHODE
GRID 020 CATHODE
HEATER 012 CATHODE

n

DIA'S N, R, T, & U SHALL APPLY THROUGHOUT
ENTIRE LENGTH AS DEFINED BY DIM'S AA,
AB, AC & AD RESPECTIVELY.

a

THIS SURFACE SHALL NOT BE USED FOR
CLAMPING OR LOCATING.

[3 8[5 z Elml

'LECTRODE CONTACT DIMENSION
035 .361 .89[ 9.17
1.185] 1.26 30.10/32.1k
1.534] 1.728] 38.96[43.89 |
1.475] 1.815| 37.47[16.10
DIM. IN DM, IN
INCHES MILLIMETERS

DIMENSION DATA
DIM. IN INCHES DIM. IN MILLIMETERS
MIN. | MAX. |DIM| MIN. | MAX. | NOTES
1.185 | 1.87 A | b6.10 | L7.62
1,53 [ B
1I5 | C
1.280 [1.329 [ p [ 32,74 [ 33.76
.970 | 1.010 | F [ 24.64 | 25.65
W62 | ATT [ 6 [11.73] 12.12
.0k | 1 1,02
2125 | 185 | 1 | 318 k.70
.T66 .826 | 7 | 19.46 | 20.98
.025 [ .ou6 | K 6L | 1.7
1.23 [1.26h | L [31.34 | 2.1
1.180 | 1.195 | M | 29.97 | 30.35
1.025 | 1.035 | N | 26.0h | 26.29] o
752 | 792 | P [19.10[ 20.12
.655 .665 | R | 16.64 | 16.89
L5k | s 13.84
213 | 223 7| 501 5.66[ o
-315 L3251 U 8.00 8.26] e
.086 | v 2.18
L100 | W 2,54
305 | a5 [ Y | 2.67| 3.68] ¢
2650 850l z | 16,511 21,59
RADIATOR, SEE NOTE ¢
SEE NOTES f, b
NOTES:

I3

o

-

METRIC EQUIVALENTS, TO THE NEAREST .01
mm, ARE GIVEN FOR GENERAL INFORMATION
ONLY & ARE BASED ON 1 inch = 25.4 mm.

. THIS SURFACE SHALL BE USED TO MEASURE

ANODE SHANK TEMPERATURE.
HOLES FOR EXTRACTOR THROUGH TOP FIN

ECCENTRICITY OF CONTACT SURFACES
SHALL BE GAGED FROM CENTER LINE OF
REFERENCE & SHALL BE AS FOLLOWS:

CONTACT SURFACE  TIR(MAX) REFERENCE

ANODE 020 CATHODE
GRID .20 CATHODE
HEATER 012 CATHODE

DIA'S N, R, T & U SHALL APPLY THROUGHOUT
ENTIRE LENGTH AS DEFINED BY DIM'S AA,
AB, AC & AD RESPECTIVELY.

THIS SURFACE SHALL NOT BE USED FOR
CLAMPING OR LOCATING.
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TECHNICAL DATA

PLANAR TRIODES

The EIMAC 7815 and 7815R are rugged ceramic/metal
planar triodes designed for use in CW, grid- or plate-pulsed
oscillator, amplifier or frequency multiplier service up to 3
GHz. The tubes may also be used in pulse modulator or
voltage regulator service. The 7815R is normally supplied
with an air cooled radiator for forced air cooling, while the
7815 is supplied without radiator and is intended for con-
duction-convection cooling as found in many pulsed type
applications. Except for the plate dissipation ratings and
outline, the characteristics of both tube types are identical.

The 7815 and 7815R feature high mu, high transconduc-
tance, great mechanical strength and low interelectrode 7815 7815R
capacitances, as well as high current capability and in-
creased grid-anode insulator length. Both tubes have an arc-resistant, extended interface cathode,

well proven in airline applications, assuring reliable and long life operation under adverse con-
ditions.

Note: This data sheet also covers the 3CPN10A5 (same as 7815) and 3CPX100A5 (same as 7815R).

GENERAL CHARACTERISTICS!]
ELECTRICAL

Cathode: Oxide Coated, Unipotential

Heatefs VOItAEE o v 5 ov oo v no v pxw v w mas o 6 8 55 6% 68655 5 o oo 6.0+ 0.3 V
Current, 8t B0 TS & o « 5 v v 05w e 5 555 5 5 o 5 o et e 1.00 A

Transconductance (Average):

Ib=70 mAdc,(Ep =600 Vdc ). v vt vt ie et et et e ee e 25 mmhos
Amplification Factor (AVerage) . . ..o v v vv oo s oot ee e ee e, 100
Direct Interelectrode Capacitance (grounded cathode)? , without heater voltage:

CHI s o3 8880 5 600w 5105 8 5 8w o st 5 8 6 8 8 S S e e g 6.3 pF

- 1.98 pF

0 e O O R 0.035 pF
Cut-off Bias 3(maximum). . . . v vttt e e e e e e -25 V

1. Characteristics and operating values are based upon performance tests. These figures may change without notice

as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to

the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due
to thermal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdc.

(Revised 12-1-71) © by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070



7815/7815R

MECHANICAL

Maximum Overall Dimensions:

Length . . ..o v v “iww s
Diameter (7815) . .« v v v v it i e e
Diameter (7T815R) « w s s.s ssmmms s 55 598 s
Net Weight (7815) . . . . v v v v i it i i i e e
Net Weight (7815R) : « s s s s s swmssswssws s
Operating Position .. ..... ..o

Maximum Operating Temperature:

Ceramic/Metal Seals . .. ..... e
Aficde CotEic s s ns sisums spusssrswnss
Cooling (7815) « + v v v v i et i i e e e
Cooling (7815R) + v v v v v i e e et it et e
TerminalsS . v v v v it e e e et e e e e e e

ENVIRCNMENTAL

Shock, 11 ms, non-operating . . ............
Vibration, operating, all axes 55 to 500 Hz . ...

Altitude, max (in a suitably designed circuit) .

2.701 in; 68.60 mm
1.195 in; 30.35 mm
1.264 in; 32.11 mm

1.8 0z; 48 gm

........... 2.20z; 63 gm

.......................... 250°C
............ Conduction and Convection
....................... Forced Air
.................... Coaxial, special

....................... 10 G

70,000 ft.

CW RF POWER AMPLIFIER OR OSCILLATOR
ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE ........ 2500 VOLTS
DC GRID VOLTAGE . . ... .... -150 VOLTS
INSTANTANEOUS PEAK GRID-

CATHODE VOLTAGE

Grid negative to cathode . ... -400 VOLTS

Grid positive to cathode . ... 30 VOLTS
DC PLATE CURRENT . ....... 100 MILLIAMPERES
DC GRID CURRENT ... ..... 50 MILLIAMPERES

OPERATING CONDITIONS FOR 7815 AND 7815R IN
REPRESENTATIVE APPLICATION

Grounded Grid CW Power Amplifier

Frequensy s s sew s s sww s s s smm 655 s 500 MHz
Heater Voltage. . ... ............ 6.0 V
DC Plate Voltage . .. ............ 900 Vdc
DC Grid Voltage (approx) . . . ... .... -40 Vdc
DC Cathode Current . .. ... ....... 90 mAdc
DC GridCurrent . . ... ... .. ...... 25 mAdc
Drive Power (approx) . .. .......... 6 W
Useful CW Power Output. . ......... 40 W

Grounded Grid CW Oscillator

AVERAGE PLATE DISSIPATION Frequency . . . ... ..o .voe oo, 2.5 GHz
Conduction and Convection Heater Voltage. . . v o ww s s s ws s s s 55 5.0 V
(7815). v v o e e e e e e 10 WATTS DC Plate Voltage . .............. 900 Vdc
Forced Air Cooling (7815R) . .. 100 WATTS D ‘Grid Voltags (SppoX) » . « v vy ¢ o -20 Vdc

GRID DISSIPATION (Average) . . 2 WATTS DC Plgte Current . .. ... ... 90 mAdc

DCGridCurrent . . ... ..o v v 10 mAdc

PREQUENGY s s mm s ¢ s smm s s 20 43 Q= Useful CW Power Output. . . ... .. ... 17 W

GRID PULSED OR PLATE PULSED AMPLIFIER OR Grid positive to cathode . . ... ... 250 VOLTS

OSCILLATOR PULSE PLATE CURRENT . ........ 3.0 AMPERES

T U — PULSE GRID CURRENT . . . ....... 1.8 AMPERES

AVERAGE PLATE DISSIPATION

DC PLATE VOLTAGE Conduction and Convection (7815) . 10 WATTS

(GRID PULSED)A ...... APICEEREE 2500 VOLTS Forced Air Cooling (7815R) . . . . . . 100 WATTS

(PFFCAAKTEUPLUSLESEIB)T.E.Y?L.T. .G.E ....... 3500 VOLTS GRID DISSIPATION (Average) . .. .. 2 WATTS

DC GRID VOLTAGE . .+ v vv e e et . -150 VOLTS FREQUENCY . « v v v e e oo e e e e 3.0 GHz

INSTANTANEOUS PEAK GRID- PULSE DURATION . ... ... .. ... 6 us

CATHORE VOLTAGE DUTY FACTORY. . . oo e 0033

Grid negative to cathode ........ -700 VOLTS



OPERATING CONDITIONS FOR 7815 AND 7815R IN
REPRESENTATIVE APPLICATION

Grid Pulsed Amplifier

Frequenty « s s s 6 s s s pame § s p = @ « 1.1 GHz
Heater Voltage . . . . ... ..o 6.0 V
DC Plate Voltage . . .......coou.n. 2200 Vdc
DE Grid Voltage s 5w s s s saws s s mwm o » -45 Vdc
Peak Video Plate Current . .. ........ 1.9 a
Peak Video Grid Current . . .. ... .. ... 1.1 a
Pulse Drive Power (approx) . ......... 400 w
Useful Power Output (approx). . .. ... .. 2000 w
Pulse Duration . . . ..o vev v en e v 3 pus
Duty Factor . < v o s commsss aweessan .002

7815/7815R

Plate Pulsed Oscillator

FreQUenCY . . v« o o v ot o v m o m s oo n o 3.0 GHz
Heater Voltage . . . .. ... ... ....... 5.8 V
Peak Plate Voltage . .............. 3500 v
Peak Video Plate Current . . ... ...... 3.0 a
Peak Video Grid Current. . ... .. ..... 1.8 a
Useful Power Output (@approx) .. ...... 1600 w
Pulse Dur@tion s muw s s semussmmes o 3 pus
Duty Factor . . .. . ... oo iii i e .0025

1. For application requiring longer pulse duration and/

or higher duty cycle consult the nearest Varian
Electron Tube & Device Field Office, or the Pro-
duct Manager, EIMAC Division of Varian, Salt Lake
City, Utah.

PULSE MODULATOR OR PULSE AMPLIFIER
SERVICE

ABSOLUTE MAXIMUM RATINGS

DC PLATE VOLTAGE .. ...... 2500 VOLTS
PEAK PLATE VOLTAGE . . .. ... 3500 VOLTS
DC GRID VOLTAGE . . ... .. .. -1560 VOLTS

INSTANTANEOUS PEAK GRID-
CATHODE VOLTAGE

Grid negative to cathode .... -700 VOLTS
Grid positive to cathode . . . .. 150 VOLTS
PULSE CATHODE CURRENT . . .. 4.8 AMPERES
DC PLATE CURRENT 4w v « o v 100 MILLIAMPERES

AVERAGE PLATE DISSIPATION

Conduction and Convection (7815) . . 10 WATTS

Forced Air Cooling (7815R) . . .. ... 100 WATTS
GRID DISSIPATION (Average) .. .... 2 WATTS
PULSE DURATIONT . . ........... 6 ps
DUTY FACTOR L . .. ..ot 0033
CUT-OFF MU . .« v o e e e e i e 70

1. For application requiring long pulse duration and/
or higher duty cycle consult the nearest Varian
Electron Tube & Device Field Office, or the Pro-
duct Manager, EIMAC Division of Varian, Salt Lake
City, Utah.

RANGE VALUES FOR EQUIPMENT DESIGN
Heater: Current at 6.0 volts . ... .. .. S

Cathode Heating Time . . .. .. ..o

Min. Max.
............. ..... 090 1.05 A
e e e e e e 60 --- sec.

Interelectrode Capacitances! (grounded cathode connection)

Cift o s 55 s S NEE e s .

5.60 7.00 pF
--- 0.035 pF
1.85 2.10 pF

1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to

thermal expansion of the cathode.

APPLICATION

For general application information please refer
to the Planar Triode Operating Instruction Sheet.
The operating instructions should be consulted
prior to the designing of new requirements around
the above tube types. Plate dissipation of up to
150 watts is possible with the 7815/7815R tube
type when using radiator P/N 158555. If this is

required the tube order should include a refer
ence the different radiator part number. For un-
usual and special application consult the nearest
Varian Electron Tube and Device Field Office, or
the Product Manager, EIMAC Division of Varian,
Salt Lake, City, Utah.
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7815/7815R

ELECTRODE CONTACT AREA(see note a,f) DIMENSION DATA (Note a)
DIM] MIN. | MAX. | MIN. | MAX. DIM. IN INCHES DIM. IN MILLIMETERS
AA -035] .36 .89 [ 9.17 MIN. MAX. [DIM.] MIN. | MAX. | NOTES
AB | 1.185| 1.265| 30.10 | 32.1k 1.815 [1.875 | A | 46.10 |u7.62
AC 1.534] 1.728] 38.96 | 13.89 1.534 | B 38.96
AD | 1.L75] 1.815[ 37.47 [ k6.10 1175 | ¢ 37.46
DIM. IN DIM. IN 1.289 [1.329 | p | 32.7k | 33.76
INCHES MILLIMETERS 970 [1.010 [ F | 24.64 [25.65
462 | 4776 [11.73 [12.12
040 | 1.02
85 | T 4.70
.T66 .826 | 7 | 19.46 [20.98
@ T.180 [ 1.195 | M | 29.97 | 30.35
| /—KNURLED 1.025 [1.035 | n | 26.0h | 26.29 a
752 | .792 | P [19.10 [20.12
655 .665 | R | 16.6L |16.89 d
545 | s 13.84
J /note b,e .213 223 T 5.41 | 5.66 d
315 325l U 8.00 | B.26 d
= ¥ .086 | v 2.18
® 100 [ W 2.54
@ .8Lo .B60 |1A | 21.3h [21.84
.27 b7 [7a [10.85 [11.35
<> NOTES :

a.. Metric equivalents, to the nearest .0l mm, are given for general information only &
are based on 1 inch = 25.4 mm.
b. This surface shall be used to measure Anode Shank temperature.

c. Eccentricity of contact surfaces shall be gaged from center line of reference & shall
be as follows; note 2 shall apoly:

Contact Surface TIR Max. Reference
Anode .020 Cathode
Grid -020 Cathode
Heater .012 Cathode

d. pias. N,R,T,U shall apply throughout entire contact area as defined by dims. AA,AB,
AC,AD respectively.

7815 e. This surface shall not be used for clamping or locating.

f. . Electrode Contact Dims. are given for socket design purposes & are not intended foo
inspection purposes.

(Note a,7) N DATA (Note a)
. ir Millimeters.
MAX. Notes
see note g
|
see neotes b,e c,d
c,d
—|—Anede Contact c,d
surface = A
s
® ®
Grid Contaet =
surface L850 .850 |z 16.5 1

AC,

—Heater Centaet
A Cathede Contact
surtace.

\see note €

nearest
tc measure anode shank temp.

mm, are

ses & are not intended for

inspection purposes.

g« Holes for Tube Extractor thru top fin on
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TECHNICAL DATA 71815RAL

PLANAR TRIODES

The EIMAC 7815AL and 7815RAL are ceramic/metal
planar triodes specially processed and tested to assure
high reliability in airborne service. Evaluation of these
tubes is based upon operating conditions in grid- or
plate-pulsed oscillator service (transponder) and in grid-
or plate-pulsed amplifier service in distance measuring
equipment (DME). The testing emphasizes cathode emis-
sion capability at reduced heater voltage and high volt-
age hold-off, both features which are demanded in airline

service. 1

The 7815AL is derived from the 7815/3CPN10A5 and ; j
the 7815RAL from the 7815R/3CPX100A5. These new
improved tubes also contain the features of the original
types, including rugged ceramic/metal construction, low interelectrode capacitance, high trans-
conductance and high mu. The longer grid-anode ceramic insulator of the earlier type is used,
making the 7815AL and 7815RAL tubes especially suited for high altitude airborne operation.

In addition to these features, these tubes also incorporate the arc-resistant cathode which
assures stable operation under adverse conditions and which minimizes catastrophic failure due
to arc-over during circuit malfunction. Both tubes are useable from dc to 3 GHz.

7815AL 7815RAL

GENERAL CHARACTERISTICS 1

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Heator Vollage « s s o e v smvsnounss ovsar smmome rmsmh amies 5.7 (:2%) V
CHiten s EFSed VOIS e s 5 & o 5 5 510 G & & 5 & 9 & & owesE o & & 0.95 A
Transconductance (Average): '
Ib=70mAdc, Ep =600 Vdc . ... it ittt ittt it i e i e 25 mmhos
Amplification Factor (Average) «s: sasssisnnennssmoasaownes s s e 100
Direct Interelectrode Capacitance (grounded cathode)2,without heater voltage:
itk W) R T T T L L L L T Ry 6.30 pF
Grid=Plate . ss o @ & & 51 88 e mmsm v 6w 6 6 6 6660 6 s B 6 668 6 8w R s 1.98 pF
Plate-Cathode(maximum) .+ « « v o o oo oo v o o nwosoeooassssosssss 0.035 pF

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture.

(Effective 7-1-70) @ 1970 by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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MECHANICAL
Maximum Overall Dimensions:
Length i s a5 ciwmtiinmes nonamanennsssrsswsws vuesessa 2.701 in; 68.60 mm
Diameter (7815AL) . . v i i it ittt et e e e e e e 1.195 in; 30.35 mm
Diameter (7815RAL) . ... ...... e e e e 1.264 in; 32.11 mm
Net Weight (7815AL) ... .. T TR L L LT T 1.8 0z; 48 gm
Net Wistght (PELSRALY .« o o s v s wms sumsmos summs 5668 8btesmnm- 2.2 0z; 63 gm
Operating POSITION « » « s 5 ¢ 5 6 5 56 6 4w v woe emmanvamasesmnssssss ¥ S NE Any
Maximum Operating Temperature:
Ceramic/Metal Seals . . v v v v ittt i it e e e e e e e e 250°C
Anode Core v v v v i it s e e e e e e 250°C
Conling (FBLSALY « s 5 5065 s 455805 cnwmmswmmens snmesssnss Conduction and Convection
Cooling (7815RAL) .. v i i it s e e e e v+ ev.... Forced Air
TEFMIBALE « & 5 68 5 5 5 5 5 5 46 5 % m s o wwws smmussssssssss W wEEEE ++ « .+ .. Special
RF POWER AMPLIFIER OR OSCILLATOR OPERATING CONDITIONS FOR THE 7815AL and 7815RAL in
Grid- or Plate-Pulsed REPRESENTATIVE APPLICATION.
Grid-Pulsed Oscillator
MAXIMUM RATINGS, ABSOLUTE VALUES
Frequency .. .. .... . 0 i 1.090 GHz
DC PLATE VOLTAGE .. ...... 3500 VOLTS Heater Voltage . ... .. ... oo 5.7 V
PEAK PULSE PLATE VOLTAGE
DCPlate Voltage . . . ... .o v v ve v e n 2000 Vdc
PLATEPULSED . ... .. ..... 4500 VOLTS DC Grid Voltage 75 Vdc
DC GARIDAVOLTAGE A G """ ~150' VOLTS Peak Plate Current . . .. .............. 1.1 a
lCNAS'I'THC,)\J[T)E'\\‘/EOOLL'IJ'iGE K 'GRID- Peak Grid Current. . . . . ... . v v v i v n .. 0.8 a
Grid negative to cathode -700 VOLTS ;Lilltse Duration. ..........ooviiii 0 gO? #s
Grid positive to cathode 250 VOLTS Y puemste BmEe i BOSR il HEBL§ RS '
Useful Power Output (Approx.) . . ........ 750 w
PULSE PLATE CURRENT . ..... 3.0 AMPERE o
PULSE GRID CURRENT . .. .... 1.8 AMPERE Plate-Pulsed Amplifier
DC CATHODE CURRENT . . .. .. 125 MILLIAMPERES Frequency . ... ... . ... 1.1 GHz
AVERAGE PLATE DISSIPATION Heater Voltage ... ................. 5.7 V
Conduction and Convection Peak Plate Pulse Voltage . .. . .......... 2000 Vdc
{ZBIBALY 5 2 5 5 61w w0 50 simin o o 10 WATTS DCGridVoltage . .......ouvuiinve... -45 Vdc
Forced Air Cooling(7815RAL). . 45 WATTS Peak Plate Current . .. .. ..o v v oo v ... 1.8 a
GRID DISSIPATION (Average) . . . 2 WATTS Peak Grid Current . . ... .. vi v ... 1.0 a
DUTY FACTOR s s: cowa -5 0033 Pilse Duration; smes s ss wawss s amma 55 8 3.5 pus
PULSE DURATIONT . .. ... ... 6 pus DUty s cwmmmas s 555 68 0mB@is aomoooo 0.001
FREQUENCY .. .. ... ... .... 3 GHz DrivingPower . .. .. ... ............. 300 w
Useful Power Output (Approx.) . .. ....... 1800 w
1. For longer pulse duration or higher duty cycle, GaIN & v e e e e 8 db
consult the nearest Varian Electron Tube and De- Plate EFfiCiency « . v v oo e e 50%
vice Group Sales Office, or the Product Manager,
EIMAC Division of Varian, Salt Lake City, Utah, or
San Carlos, California.
RANGE VALUES FOR EQUIPMENT DESIGN Min. Max.
Heater Current at 5.7 volts . . . .. . ittt it it e ; 0.87 1.02 A
Cut-off Bias 1. . . ... .... e e e e e e e e e e e v @ --- 25V
Grid-Plate Capacitance2. . . . . . v v v v v v v v v v wn T 1.85 2.10 pF
Grid-Cathode Capacitance2. . ... ... ... .. .. ; PR A 5.60 7.00 pF
Plate-Cathode Capacitance ......... e oM RS cmow s --- 0.035 pF

1. Measured with 1 mA plate current and a plate voltage of 1000 Vdc.

2. Capacitance values as measured with a cold tube and in a shielded socket. When the cathode is heated to the pro-
per temperature the grid-cathode capacitance will increase by approximately 1 pF due to thermal expansion of the

cathode support.
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APPLICATION

MECHANICAL

MOUNTING - The important dimensions of the
tube are carefully controlled with respect to the
reference surface as shown on the outline draw-
ing. The reference surface is intended to serve
as a tube stop and the location of the tube in the
circuit should therefore be determined by this
surface coming in positive contact with a pre-
cisely positioned member of the socket or cavity.
Adherence to this practice will assure both
mechanical and electrical interchangeability of
all tubes of a given type. If a non-designated sur-
face is used as a tube stop, faulty positioning of
the tube in the cavity and possible incomplete
electrical contact can result in improper tuning,
reduced power output and damage to the cavity,
tube or both. Contact surfaces, with reference to
the designated tube stop are shown in the outline
drawing. Electrical contact to the cathode, grid,
anode and also the heater should be restricted to
these designated contact areas.

Dimensions should never be taken from sample
tubes. Dimensional changes due to normal varia-
tions in undimensioned surfaces may occur within
the limits specified on the outline drawing. Use
of nondesignated electrical contact surfaces might
therefore result in incomplete contact or mechan-
ical interference, causing changes in cavity
tuning.

Electrical contact should be made by spring
finger collets bearing against the previously des-
cribed contact areas. If connections are employed
which do not provide multiple contacts to the
designated contact areas, concentration of RF
current will result in loss of output power, es-
pecially at higher frequencies. The spring con-
tacts used should exert a firm pressure without
gouging the plated contact surface. This latter
phenomena can result in locose particles of ma-
terial which can cause arcing or unstable oper-
ation of the cavity.

If the tubes are used in applications which
call for severe shock or vibration the tube may
be clamped in place by the knob or radiator,
exerting pressure only on this part of the tube and
against the tube stop. No other portion of the tube
should be subject to any clamping force. In par-
ticular, electrical contacts which utilize set-
screws or rigid clamps should be avoided. Such
contact schemes can distort the contact surfaces
causing undue stress in the metal-to-ceramic seal

area which may result in a vacuum leak. Soldered
electrical connections can be made, however
great care should be taken during the solder
operation to avoid fracture of the seal area due
to thermal shock. All contact surfaces should be
kept clean to minimize losses.

COOLING - The EIMAC planar triodes are de-
signed to operate at envelope and anode temper-
atures of up to the maximum rated value of 250°C.
However, performance and long-term reliability
of any component are improved when it is kept
as cool as technically feasible. Therefore, it is
recommended that sufficient cooling be provided
to keep the anode and seal areas well below the
specified maximum temperature, where long tube
life and high reliability are of great importance.

The maximum plate dissipation of the 7815AL
is 10 watts average power. This can be accomp-
lished by conduction, natural convection or forced
air convection cooling. The maximum plate dis-
sipation of the 7815RAL in pulse service is 45
watts average and forced air cooling must be
employed at that level. When forced air cooling
is used, it is recommended that additional air-
flow, apart from that flowing through the radiator
be used to cool the tube envelope and other tube
terminals. A certain amount of conduction cooling
is usually inherent in the contact finger config-
uration. It should be noted, however, that spring
fingers provide poor heat conduction and mea-
surements have shown a temperature difference
as much as 50°C between the contact finger and
contact area.

It is suggested that in all new applications
the envelope temperature be measured, especially
if the tube is used close to the upper temperature
limit. The temperature can easily be determined
by the use of Tempilaq paint (Tempil Division,
Big Three Industrial Gas & Equipment Co.,
Hamilton Blvd., So. Plainfield N.J. 07080) or
Temp-Plate stickers (Pydrodyne, Inc., 1001 Col-
orado, Santa Monica, Calif. 90404)

ELECTRICAL

HEATER VOLTAGE - The rated heater voltage
for either tube type is 5.7 volts and should be
controlled within +2% to obtain maximum tube life
and to minimize variations in circuit performance.
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The rated heater voltage is optimum for most
existing airborne applications such as DME and
transponder systems. However, there are other
applications where a different heater voltage than
the nominal should be used to obtain the longest
possible tube life. Depending on pulse width,
power output and frequency of oscillation used
a different heater voltage may be better for long
reliable, life. Electron transit time is not ne-
cessarily small with respect to the period of
oscillation and the amount of driving power di-
verted will contribute to the cathode heating by
electron bombardment.

The proper adjustment of the heater voltage
must be made to compensate for this additional
heating, which depends on operating frequency
and duty cycle employed.

INTERELECTRODE CAPACITANCES - As indi-
cated, the capacitance values are shown for mea-
surements made with no heater voltage. The
cathode to grid and cathode to plate capacitance
will increase with the application of the heater
voltage, due to the thermal expansion of the cath-
ode support. Typically, the increase in the grid
to cathode capacitance will be 15%, or more,
depending on the heater voltage. Since the heater
voltage can vary depending on use, data taken
without heater voltage is more useful for control
of tube-to-tube uniformity. The grid to anode cap-
acitance is not effected by the application of the

heater voltage.

CIRCUIT TUNING - Especially under grid
pulse conditions, it is important that the tube
does not lose bias or momentarily go into a CW

mode. Either of these events may result in tube
failure. It is suggested that provision be made for
initial circuit tune-up at reduced anode voltage
and for extra tube protection when the circuit
adjustment is critical. The average grid dissipa-
tion capability of these tubes is 2.0 watts. For
many applications the limiting factor is often not
anode dissipation or cathode emission capability,
but grid dissipation. If pulse width control is
lost in pulse applications the grid can exceed
safe operating temperatures in 50 ms or less.
Appropriate circuit protection during tune up is
therefore recommended.

CATHODE OPERATION - The 7815AL and
7815RAL contain an arc-resistant cathode. Per-
formance in the field and laboratory indicates
these tubes are capable of withstanding some
abuse due to high voltage arcs, however, poor
circuit adjustment in the field may result in short-
ened tube life. It is, therefore, suggested that
wherever feasible, the plate supply be designed
such that its impedance limits the short circuit
current to within five to ten times the maximum
forward current. For pulse service the peak cur-
rent should be limited to the values listed.
Higher pulse width and duty cycles than given
can be obtained with proper derating of the current.
For this and special applications it is recommend-
ed that the user request additional information
pertaining to his special application from the
nearest Varian Electron Tube and Devices Field
Office, or the Product.-Manager, Eimac Division of
Varian, Salt Lake City, Utah or San Carlos,
California.
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PEAK CURRENT (A)

% 1815AL/7815RAL

ec = PEAK POSITIVE GRID VOLTAGE IN VOLTS

ec = 300 VOLTS

EIMAC 7815AL/7815RAL
TYPICAL
CONSTANT GRID VOLTAGE
CHARACTERISTICS
FOR PULSE OPERATION
Ef—=5-4-VBLTS

PEAK PLATE CURRENT (ip)
PEAK GRID CURRENT (ic)

200
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\ 100
\
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___________________ 0
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ELECTRODE CONTACT AREA

DIM | MIN. | MAX. | MIN, MAX .,

AA .035| .361 .89 9.17

AB 1.185| 1.265| 30.10 | 32.1L

AC 1.534 1.728| 38.96 [ 43.89

AD 1.475] 1.815| 37.47 | 46.10
DIM. IN DIM. IN
INCHES MILLIMETERS

DIMENSION DATA
DIM. IN INCHES DIM, IN MILLIMETERS
MIN. MAX. | DIM| MIN. MAX. | NOTES
1.185 | 1.875 | A | b6.10 | 47.62
1.534 | B 38.96
1.475 | ¢ 37.46
1.289 | 1.329 | D | 32.7h4 | 33.76
.970 | 1.010 | F | 24,6k | 25.65
Lhé2 L4771 6 | 11.73 |12.12
0Lo | H 1.02
185 | I 4.70
766 .826 | 7 | 19.46 | 20.98 |
1.180 [ 1.195 | M | 29.97 | 30.35
1.025 | 1.035 | N | 26.0L | 26.29 ¢
.T52 .792 | P | 19.10 | 20.12 a
.655 .665 | R | 16.6L |16.89 c
545 | s 13.8L
.213 223 T 5.41 | 5.66 c
.315 .325 | U 8.00 | 8.26 c
.086 | v 2.18
.100 | W 2.54
.840 .860 |LA | 21.3L4 | 21.8L
bt LALT [ZA | 10.75 [ 11.35
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NOTES:

. METRIC EQUIVALENTS, TO THE NEAREST .01

mm, ARE FOR GENERAL INFORMATION ONLY &
ARE BASED UPON 1 inch = 25.4 mm.

. ECCENTRICITY OF CONTACT SURFACES

SHALL BE GAGED FROM CENTER LINE OR
REFERENCE & SHALL BE AS FOLLOWS:

CONTACT SURFACE TIR(MAX) REFERENCE

ANODE .020 CATHODE
GRID .020 CATHODE
HEATER .012 CATHODE

. DIA'SN, R, T, & U SHALL APPLY THROUGHOUT

ENTIRE LENGTH AS DEFINED BY DIM'S AA,
AB, AC & AD RESPECTIVELY.

. THIS SURFACE SHALL NOT BE USED FOR

CLAMPING OR LOCATING.
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ELECTRODE CONTACT DIMENSION DIMENSION DATA
DIM | MIN. | MAX. MIN. | MAX. DIM. IN INCHES DIM., IN MILLIMETERS
AA .035| .361 .89 9.1T MIN. MAX. [DIM| MIN. | MAX. | NOTES
AB | 1.185] 1.265] 30.10[32.1k 1.185 | 1.875 | A | 46.10 | L7.62
AC | 1.534 1.728| 38.96/43.89 1.534 | B 38.96 |
AD 1.475| 1.815| 37.47[k6.10 1475 | C 37.46
DIM. IN DIM., IN 1.289 | 1.329 | D | 32,7Lk | 33.76
INCHES MILLIMETERS .970 | 1.010 | F | 24.6L4 | 25.65
Lh62 L7716 | 11.73 | 12.12
040 | H 1.02
.125 185 | 1 3.18 4.70
.T66 .826 | J | 19.46 | 20.98
.025 046 | K Nan 1.17
1.234 | 1,264 | L | 31.34 | 32.11
1.180 | 1.1295 | M | 29.97 | 30.35
(;) ) 1.025 | 1.035 | N | 26.0k | 26.29| o
! ! .752 ,792 | P | 19.10 | 20.12
- D A = .655 665 | R | 16.6L4 | 16.89
b 545 | S 13.84
.213 223 | T 5.41 5.66| e
.315 .325 | U 8.00 8.26| e
(E) L086 | Vv 2.18
A | .100 | W 2.54
y .105 Abs |y 2.67 3.68] ¢
. 650 850 | Z | 16.51| 21.59

RADIATOR, SEE NOTE ¢
SEE NOTES f, b

NOTES:

a. METRIC EQUIVALENTS, TO THE NEAREST .01
mm, ARE GIVEN FOR GENERAL INFORMATION
ONLY & ARE BASED ON 1 inch = 25.4 mm.

b. THIS SURFACE SHALL BE USED TO MEASURE
ANODE SHANK TEMPERATURE.

c. HOLES FOR EXTRACTOR THROUGH TOP FIN
ONLY.

d. ECCENTRICITY OF CONTACT SURFACES
SHALL BE GAGED FROM CENTER LINE OF
REFERENCE & SHALL BE AS FOLLOWS:

CONTACT SURFACE TIR(MAX) REFERENCE

ANODE .020 CATHODE
GRID .020 CATHODE
HEATER .012 CATHODE

7815 RAL

e. DIA'SN, R, T & U SHALL APPLY THROUGHOUT
ENTIRE LENGTH AS DEFINED BY DIM’S AA,
AB, AC & AD RESPECTIVELY.

f. THIS SURFACE SHALL NOT BE USED FOR
CLAMPING OR LOCATING.



/855

Z ) 1855K
; ® TECHNICAL DATA
N/ HIGH-MU

PLANAR TRIODE

The EIMAC 7855 and 7855K are ruggedized high-mu
planar triodes of ceramic/metal construction, designed for
grid pulsed, plate pulsed and CW operation in amplifiers,
oscillators and frequency multipliers from low frequency to
3 GHz. The 7855 is supplied with a radiator for forced air
cooling and the 7855K without radiator for conduction and
convection cooling. Except for plate dissipation ratings, the
characteristics of the two tubes are the same. In addition
to the low interelectrode capacitances and high transcon-
ductance these tubes exhibit special design features such
as a frequency stable anode and an arc resistant cathode to
assure stable operation under adverse conditions and to
minimize catastrophic failure due to arc over during a circuit
malfunction.

GENERAL CHARACTERISTICS! 7855K 7855

ELECTRICAL
Cathode: Oxide Coated, Unipotential

Heater: VOItaEE « v o v mimnini o oo o sioo teimn (5055 i 5 & 8@ Sl s s & & & 5 6.0+ 0.3 V

Current, at 6.0 VOIS « v v v v v vt et e it e e e e 1.00 A

Transconductance (Average):

1 STOMIA,. & o w o o ien s iiker i 5115 6 (o1 e 5 6 e (o) mc s 616 i 16 5 25 mmhos
Amplification Factor (AVErage)! «cssessumwnssnmens swonmsonsss 80
Direct Interelectrode Capacitances (Grounded Cathode) 2

(10, e e, ok, et b b ey 5 e At it e 6.8 pF

COUL ‘wismwm s v m 0 5 5w i om el 5 6 0 81 8 8560 @8 a 8 18 6 6 8 88 s S e e e 8 0.04 pF

CED v i F s B S EENEET SR A E S U R R DEEES RS K H Y 6 E YR N 2.50 pF
CUTEOTE BIASID. o 1o o 570 o7 s150s i o voi (a6 %1 0 o1 a1 iolomenentfs 1o 05 o (0 6 o 51 o et s 0 0 -30 V max.

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values for a cold tube as measured in a special shielded fixture in accordance with Electronic In-
dustries Association Standard RS-191.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdc.

MECHANICAL
Maximum Overall Dimensions:
Lempth o « s snwmmnn smp oo pmnmee o 6 &R SRR SRR R 2.39 in; 60.60 mm
DIGMEIEE  wr v o mosris s s s & @ 81 81 s b s (5015 & i 5w w5 et v e e w8 S 1.27 in; 32.20 mm
Net Weight (7855) « « awss s s s mwsnmswsvsme oo nvwwmsnnsssnss 57 gm
T U AU VR 40 gm
Operafting Position cavisssnons snnmavissnu s b i Emans s SR S0 sumsmes e s e Any
(Effective 8-1-71) © by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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Maximum Operating Temperature:

Ceramic/Metal Seals . . . ..o v v v v v v v vt e e csssEsunsenwy 200G
Alode COl v v v s s wvsssusessanssisesn NI s ssssinsaanssnans LM C
Cooling (7855) + v v v v v v v e v v i e e e e e e «+e+.... Forced air
(7855K) v v v v e e e i i e «+eveeee.....Conduction, convection
Terminals . . v v v v i it i e e e . ... Coaxial, special
ENVIRONMENTAL
Shock, 11 ms, non-operating « s s v s ss s s s s wessns s © 5w E W T I EE 60 G
Vibration, operating, all axes 55to 500Hz .......... e e e 10 G
Altitude, max (in a suitably designed circuit) . . ..... PR E BB EE semuny s 0000 fi
GRID PULSED OR PLATE PULSED AMPLIFIER
OR OSCILLATOR
MAXIMUM RATINGS/ABSOLUTE VALUES TYPICAL OPERATION Grid Pulsed Oscillator,
Representative Application
DC PLATE VOLTAGE (grid pulsed). . 2500 VOLTS
PEAK PULSE PLATE VOLTAGE
(plate pulsed) ............ 3500 VOLTS Plate Voltage .« : s ww.is i sdivid o » o 2000 Vdc
DC GRID VOLTAGE . . ... v o vt -150 VOLTS Grid Voltage . .. ............... -75 Vdc
INSTANTANEOUS PEAK GRID CATHODE VOLTAGE Heater Voltage. . ... ............ 5.7 V
Grid negative to Cathoge ------ ‘;08 VgtT: Peak Video Plate Current . .. ....... 1.3 a
Grid positive to cathode ... ... 50 VOLT ; 4
Peak V d teee 0.8
PULSE PLATE CURRENT . . ... ... 3.0 AMPERES eal Video Grid Curren @
PULSE GRID CURRENT . . ....... 1.8 AMPERES Wssful Power Quipat {appraxd s ..« . . . B0
PLATE DISSIPATION(7855) . . . . . . 100 WATTS Frequency . .................. 1.090 GHz
(7865K). . .. .. 10 WATTS Pulse Duration . . . .. ... .. ... ... 0.5 pus
GRID DISSIPATION . . ... ...... 2.0 WATTS Dty Factor 4 ,::3smms: vwnesss® .001
FREQUENCY . . . v oovveee e e 3.0 GIGAHERTZ
PULSE DURATIONT. . ... ....... 6 psec
DUTY FACTORY. . ... ......... .0033

PULSE MODULATOR OR PULSE AMPLIFIER
SERVICE

MAXIMUM RATINGS/ABSOLUTE VALUES

DC PLATE VOLTAGE . .......... 2500 VOLTS
PEAK PLATE VOLTAGE . .. .. ..... 3500 VOLTS
DC GRID VOLTAGE . . ... ..o oo .. -150 VOLTS

iINSTANTANEOUS PEAK GRID-CATHODE VOLTAGE

Grid negative to cathode .. ... .. -750 VOLTS
Grid positive to cathode . . .. .... 150 VOLTS
PULSE CATHODE CURRENT . . ... .. 4.8 AMPERES

DC PLATE CURRENT 100 MILLIAMPERES

PLATE DISSIPATION(7855) 100 WATTS
(7855K). ... 10 WATTS
GRID DISSIPATION . . ....... 1.5 WATTS
PULSE DURATION™. . . ... .. .. 6 us
DUTY FACTORT. . . . ......... 0033
CUT-OFF MU &+« v v v v e ee e e 60

1. For application requiring longer pulse duration and/
or higher duty cycle consult the nearest Varian
Electron Tube and Device Field Office, or the Pro-
duct Manager Eimac-Division of Varian, Salt Lake

City, Utah.

RANGE VALUES FOR EQUIPMENT DESIGN

Heater: Current at 6.0 volts
Cathode Heating Time . . . .

................

5 e 3 s s s s s s s @

Interelectrode Capacitances '(grounded cathode connection)

Cout ....

Min. Max.
................ 0.90 1.05 A
. . 60 --- sec.
6.00 7.50 pF
e ooy . --- 0.04 pF
.. ce e 2.35 2.65 pF
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1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to
thermal expansion of the cathode.

APPLICATION

For operating information refer to EIMAC bulletin
#15, ‘“‘Operating Instruction for Planar Triodes.’’

ELECTRODE CONTACT DIMS. (see note T) DIMENSIONAL DATA
Dim. in Inches |Dim.|Dim. in Millim. Dim. in Inches Dim. in Milltmeters
Min. Max. Min. Max. Min. Max. |Dim, MIN. MAX.
.035 .361 | AA .89 9.17 1.500 | 1.560 | A 38.10 | 39.62
1.021 | 1.101 | AB | 25.93 | 27.97 1.214 | B 30.84
1.219 | 1.413 | AC | 30.96 | 35.89 1.125| 1.165|D 28.58 | 29.59
1.160 | 1.500 | AD | 29.L46 | 38.10 .800 L840 [ F 20.32 | 21.3%4
.L62 477 ]G 11.73 | 12.12
.04o [H 1.02
.125 .185 | I 3.18| L4.70
.T66 .826 |J | 19.46 | 20.98
.025 .06 |K | 64| 1.17
see note 6 1.23% | 1.264 |L | 31.34 | 32.11
1.180 | 1.195|M | 29.97 | 30.35
! . 1.025 | 1.035 | N 26.0k4 | 26.29
.T52 .792 | P 19.10 | 20.12
= - .655 .665 | R 16.6L | 16.89
.213 223 | T 5.41| 5.66
.315 .325 | U 8.00| 8.26
.086 | V 2.18
QE .100 | w 2.54
_} .105 L1145 |y 2.67| 3.68
F'— .650 .850 | 2 16.51 | 21.59
@ % see notes 2,5
M | )

® 1855

o AN

NOTES:

1. Metric equivalents, to the nearest .0l mm, are given for general information only &
are based on 1 inch = 25.4 mm.

2. This surface to be used to measure anode shank temperature.

3. Eccentricity of contact surfaces shall be gaged from center line of reference &
shall be as follows:

Contact_Surface _TIR Max._ __Beference__
Anode .020 Cathode
Grid .020 Cathode
Heater .012 Cathode
4. Dias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD

respectively.

5. This surface shall not be used for clamping or locating.

6. Holes for extractor thru top fin only.

T. Electrode Contact dims. are for socket design purposes & are not intended for inspec-
tion purposes.
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ELECTRODE CONTACT AREA (see note 6) DIMENSIONAL DATA
Dim. in Millimeters [Dim. Dim. in Inches Dim. in Inches Dim. in Millimetres
Min. Max. Min. Max. | Min. Max. |Dim.| MIN. | MAX. |
.89 9.17 |aA .035 361 | 1.500 1.560] A | 38.10 39,62
25.93| 27.97 |AB 1.021 | 1.101 1.215( B |_30,84
30.96 35.89 AC 1.219 1.413 1.125 1.165| D | 28,58| 29.59
29.46 38.10 AD 1.160 1.500 .800 84| F 20.32| 21,34 |
462 A7le | 11,730 12.12
Lobo| g 1.02 |
185 1 4.70 |
.766 .826| 7 | 19.46 20.98
@ .025 046 K 64 1,17
1.234 1.264| L 31.34| 32.11 |
r—@)—— 1.180 1.195| M | 29.97| 30.35
1.025 1.035| N 26.04| 26.29
- (2 = /Km‘rled .752 .792| P_| 19.10] 20.12
' .655 .665 | R 16.64| 16,89
.213 223 | T 5,41 5,66 |
. V4 .315 .325 | U 8,00| 8,26
’ .086 | V 2,18
? % /—note 2,5 .100 | W 2.54
= .840 .860 | LA | 21.34| 21.84 |
* 4_1 i .27 47 [ za| 10.85] 11.35 ]
& @fo & o ©
®
, r \ %)
L
see note 5
C% @__L \ 71855K
|
F‘—

NOTES:

1.

2.
3.

Metric equivalemts to the nwarest .0lmm, are given for general information only &
are based on 1 inch= 25.4 mm.

This surface shall be used to measure Anode shank temperature.

Eccentricity of contact surfaces shall be gaged from center line of reference &
shall be as follows:

Contact Surface TIR Max. Reference
Anode .020 Cathode
Grid .020 Cathode

Heater «012 Cathode

Dias. N,R,T,U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD
respectively.

. This surface shall not be used for clamping or locating.
. Electrdde Contact Dims. are intended for socket design only & are not intended for

inspection purposes.
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/N 7855 KAL
, ’® TECHNICAL DATA

The EIMAC 7855AL and 7855KAL are ceramic/metal planar
triodes specially processed and tested to assure high reliability in
airborne service. Evaluation of these tubes is based upon operating
conditions found in commercial airborne applications such as trans-
ponders. The testing emphasizes cathode emission capability at re-
duced heater voltage and high volta'ge hold-off, both features which
are demanded in airline service. :

The 7855AL is derived from the 7855, the 7855KAL from the 3
7855K. These new improved tubes also contain features of the orig- i [
inal types such as a frequency stable anode, rugged ceramic/metal i3
construction, low interelectrode capacitance, high transconductance
and high mu.

In addition to these features, these tubes also incorporate the arc-resistant cathode which
assures stable operation under adverse conditions and which minimizes catastrophic failures due
to arc-over during circuit malfunction. These tubes are useable from dc to 3 GHz.

The 7855KAL utilizes conduction-convection cooling. The 7855AL is supplied with a radiator
for forced-air cooling. Except for the plate dissipation ratings, the two tubes have identical elec-
trical characteristics.

PLANAR TRIODE

Il
uli

I
L

#h;»y
LLLLLL

il
|

1l

;

71855AL 7855KAL

GENERAL CHARACTERISTICS!

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Heater: VOItage « o v s ssmosnrenmsanssomssvnsmnmsonssssssssssss 57+2% V
Current, al 8.7 VOIS « ww sisrwmms o6 5 & 5 5 5 @R § 5 5 5 o e 0.95 A
Transconductance (Average):
Ib=70mAdc, Eb=0600Vdc .. ... vttt ittt ettt tneeennnes 25 mmhos
Amplification Factor (Average) . . v v v v vt ittt ettt ettt ee e e 100
Direct Interelectrode Capacitance (grounded cathode)?
G & o b uwrl e e s s 8 o s s & § R DR R S W 6.80 pF
6 T 0.04 pF max.
R 0 11090 s g 1 . 5 R (8 5 0 S v o 0 AR 2.50 pF
Cutof] BIaS P, « amwr i s wmns somsnws s o555 86 0sEs 665568585 30V
Frequency of Maximum Rating:
Flate or Crid-Puleol.. o o« o v vwwmes s s s s 5 s 0mmmsos s 5 8 8 5 58 5w 3000 MHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to

the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pf due
to thermal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdec.

(Effective 3-1-72) © by Varian Printed in U.S.A.

EIMAC division of varian/301 industrial way/san carlos/california 94070
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MECHANICAL
Maximum Overall Dimensions:
Length (7855AL) . v v it ii it e e e e e e e 2.386 in; 60.60 mm
(7855KAL) o v i i e e e e e e oo .. 2386 1in; 60.60 mm
Diameter (7855AL) . . v v v i it et e e e e e e e, 1.264 in; 32.11 mm
(7855KAL) . ..... . . 1.1951in; 30.35 mm
Net Weight (7855AL) v v v oot it e e e e e 2.01 oz; 57 gm
(7855K AL) v v v e e e e e e e e e e e e 1.41 oz; 40 gm
Operating POSIHON o w s « 5 55 6 55 5 65 5 45 5 s o 0w o0 mse o0 mm 0658 88 655085 oo on Any
Maximum Operating Temperature:
Ceramic/Metal Seals . . . oo v v vt v e e e e e e e e e e e e e e e 250°C
Anode Core v v v v v vt e e e e e e e e e e e e e e e i . 250°C
Cooling - 7855AL (With Radiator) . . « v v oo v i e e it e e e e e e e e e e Forced Air
-7855KAL (Without Radiator) . . v v v v v v v v oo ve e es s Conduction and Convection
TEEMIAALE » v v v s va s w s o1 A B85 65560 bs smmmamemomsrs sEmas s Coaxial special
RANGE VYALUES FOR EQUIPMENT DESIGN Min. Max.
Heater: Current at 5.7 voltS . . . o v vt i e et e e e e e e e e e, 0.87 1.02 A
Cathode Warmup Time . . . . .o ittt e e e e e e e e 60 --- sec.
Interelectrode Capacitance '(grounded cathode connection)
) T 6.00 7.50 pF
COBE wowwumsammmns 08 G Moo 65 §EEHS & 5B R G o ommmm onmmm s ---  0.40 pF
L 2.35 2.65 pF
1. Capacitance values are for a cold tube as measured in a special shielded fixture.
GRID PULSED OR PLATE PULSED ANMPLIFIER OR OPERATING CONDITIONS
OSCILLATOR
GRID PULSED OSCILLATOR
ABSOLUTE MAXIMUM RATINGS:
: Frequeney ; s samss s samim 7 3 5 Mo 4 1.090 GHz
DC PLATE VOLTAGE (grid pulsed). . 2500 VOLTS Heater Voltage. . . . ... ......... 5.7 V
PEAK PULSE PLATE VOLTAGE BE Plate Voltage 2000 vdc
(plate pulsed) .. ........... 3500 VOLTS DC Grid Voltage . . 75 Vdc
DC GRID VOLTAGE . . .o v oo e .. -150 VOLTS o Vi Plag Qo 3 a
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE sak Viceo afe LOMet <. « 5 s axan :
Grid negative to cathode . . .. .. -750 VOLTS Peak Video Grid Current . ........ v.8 a
Grid positive to cathode . . . ... 250 VOLTS Useful Power Output (approx.) . . . .. . 250:
PULSE PLATE CURRENT. . . . .. ... 3.0 AMPERES Pulse DUration . . .. ..o v vnen.. 0.5 ps
PULSE GRID CURRENT . . .. ..... 1.8 AMPERES Duty FACLOr .+ v v v et e e e e 0.001
AVERAGE PLATE DISSIPATION
Conduction and convection(7855KAL) 10 WATTS PLATE PULSED AMPLIFIER
Forced Air(7855AL)1 . ... ... .. 35 WATTS
GRID DISSIPATION (Average). . . . . 2.0 WATTS Frequency . . . ... ... ..., 1.1 GHz
FREQUENCY. . . I 28 GSHZ Heater Voltage . .............. 5.7 V
EULTSYEF?;(’:RT%TR'CZ’N """""" oargs Peak Plate Voltage . . ........... 2000 v
UTY FALTURS s s memsisams e ’ Peak Video Plate Current . ... ..... 1.8 a
1. Using EIMAC radiator PN 158601. Peak Video Grid Current ......... 1.0 a
Useful Power Output (approx.) . .. .. . 1800 w
2. For applications using longer pulse duration and/or Pulse Duration . . . ............. 3.5 ps
higher duty cycle consult the nearest Varian Elec- Duty Fagtor s w : s pwww s s s wom a5 57 0.001
tron Tube & Devices Field Office, or the Product Gain . e e e e 8 db
Manager, EIMAC Division of Varian, Salt Lake City, Plate Efficiency .. ............. 50 %



7855AL/7855KAL

APPLICATION

MECHANICAL

MOUNTING - The important dimensions of the
tube are carefully controlled with respect to the
reference surface as shown on the outline draw-
ing. The reference surface is intended to serve
as a tube stop and the location of the tube in the
circuit should therefore be determined by this
surface coming in positive contact with a pre-
cisely positioned member of the socket or cavity.
Adherence to this practice will assure both
mechanical and electrical interchangeability of
all tubes of a given type. If a non-designated sur-
face is used as a tube stop, faulty positioning of
the tube in the cavity and possible incomplete
electrical contact can result in improper tuning,
reduced power output and damage to the cavity,
tube or both. Contact surfaces, with reference to
the designated tube stop are shown in the outline
drawing. Electrical contact to the cathode, grid,
anode and also the heater should be restricted to
these designated contact areas.

Dimensions should never be taken from sample
tubes. Dimensional changes due to normal varia -
tions in undimensioned surfaces may occur within
the limits specified on the outline drawing. Use
of nondesignated electrical contact surfaces might
therefore result in incomplete contact or mechan-
ical interference, causing changes in cavity
tuning.

Electrical contact should be made by spring
finger collets bearing against the previously des-
cribed contact areas. If connections are employed
which do not provide multiple contacts to the
designated contact areas, concentration of RF
current will result in loss of output power, es-
pecially at higher frequencies. The spring con-
tacts used should exert a firm pressure without
gouging the plated contact surface. This latter
phenomena can result in loose particles of ma-
terial which can cause arcing or unstable oper-
ation of the cavity.

If the tubes are used in applications which
call for severe shock or vibration the tube may
be clamped in place by the knob or radiator,
exerting pressure only on this part of the tube
and against the tube stop. No other portion of the
tube should be subject to any clamping force. In
particular, electrical contacts which utilize set-
screws or rigid clamps should be avoided. Such
contact schemes can distort the contact surfaces
causing undue stress in the metal-to-ceramic seal
area which may result in a vacuum leak. Soldered

electrical connections can be made, however
great care should be taken during the solder
operation to avoid fracture of the seal area due
to thermal shock. All contact surfaces should be
kept clean to minimize losses.

COOLING - The EIMAC planar triodes are de-
signed to operate at envelope and anode tempera-
tures of up to the maximum rated value of 250°C.
However, performance and long-term reliability
of any component are improved when it is kept
as cool as technically feasible. Therefore, it is
recommended that sufficient cooling be provided
to keep the anode and seal areas well below the
specified maximum temperature, where long tube
life and high reliability are of great importance.

The maximum plate dissipation of the 7855KAL
is 10 watts average power. This can be accomp-
lished by conduction, natural convection or forced
air convection cooling. The maximum plate dis-
sipation of the 7855AL in pulse service is 35
watts average and forced air cooling must be
employed at that level. When forced air cooling
is used, it is recommended that additional air-
flow, apart from that flowing through the radiator
be used to cool the tube envelope and other tube
terminals. A certain amount of conduction cooling
is usually inherent in the contact finger config-
uration. It should be noted, however, that spring
fingers provide poor heat conduction and mea-
surements have shown a temperature difference
as much as 50°C between the contact finger and
contact area.

It is suggested that in all new applications
the envelope temperature be measured, especially
if the tube is used close to the upper temperature
limit. The temperature can easily be determined
by the use of Tempilag paint (Tempil Division,
Big Three Industrial Gas & Equipment Co.,
Hamilton Blvd., So. Plainfield N.J. 07080) or
Temp-Plate stickers (Pydrodyne, Inc., 1001 Col-
orado, Santa Monica, Calif. 90404).

ELECTRICAL

HEATER VOLTAGE - The rated heater voltage
for either tube type is 5.7 volts and should be
controlled within +2% to obtain maximum tube life
and to minimize variations in circuit performance.
The rated heater voltage is optimum for most
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existing airborne applications such as DME and
transponder systems. However, there are other
applications where a different heater voltage than
the nominal should be used to obtain the longest
possible tube life. Depending on pulse width,
power output and frequency of oscillation used
a different heater voltage may be better for long
reliable life. Electron transit time is not ne-
cessarily small with respect to the period of
oscillation and the amount of driving power di-
verted will contribute to the cathode heating by
electron bombardment.

The proper adjustment of the heater voltage
must be made to compensate for this additional
heating, which depends on operating frequency
and duty cycle employed.

INTERELECTRODE CAPACITANCES - As indi-
cated, the capacitance values are shown for mea-
surements made with no heater voltage. The
cathode to grid and cathode to plate capacitance
will increase with the application of the heater
voltage, due to the thermal expansion of the cath-
ode support. Typically, the increase in the grid
to cathode capacitance will be 15%, or more,
depending on the heater voltage. Since the heater
voltage can vary depending on use, data taken
without heater voltage is more useful for control
of tube-to-tube uniformity. The grid to anode cap-
acitance is not effected by the application of the
heater voltage.

CIRCUIT TUNING - Especially under grid
pulse conditions, it is important that the tube
does not lose bias or momentarily go into a CW
mode. Either of these events may result in tube
failure. It is suggested that provision be made for

initial circuit tune-up at reduced anode voltage
and for extra tube protection when the circuit
adjustment is critical. The average grid dissipa-
tion capability of these tubes is 2.0 watts. For
many applications the limiting factor is often not
anode dissipation or cathode emission capability,
but grid dissipation. If pulse width contrel is
lost in pulse applications the grid can exceed
safe operating temperatures in 50 ms or less.
Appropriate circuit protection during tune up is
therefore recommended.

CATHODE OPERATION - The 7855AL and
7855KAL contain an arc-resistant cathode. Per-
formance in the field and laboratory indicates
these tubes are capable of withstanding some
abuse due to high voltage arcs, however, poor
circuit adjustment in the field may result in short-
ened tube life. It is, therefore, suggested that
wherever feasible, the plate supply be designed
such that its impedance limits the short circuit
current to within five to ten times the maximum
forward current. For pulse service the psak cur-
rent should be limited to the values listed.
Higher pulse width and duty cycles than given
can be obtained with proper derating of the cur-
rent. For this and special applications it is re-
commended that the user request additional infor-
mation pertaining to his special application from
the nearest Varian Electron Tube & Devices Field
Office, or the Product Manager, EIMAC Division
of Varian, Salt Lake City, Utah.

SPECIAL APPLICATION - For further operating
information refer to EIMAC bulletin #15 ‘‘Opera-
ting Instructions for Planar Triodes’’.
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ELECTRODE CONTACT DIMS. (see note T) DIMENSIONAL DATA
Dim. in Inches |Dim. |Dim. in Millim. Dim. in Inches Dim. in Millémeters
Min. Max. Min. Max. Min. Max. Dim, MIN. MAX.
.035 .36 AA .89 9.17 1.500 | 1.560 | A 38.10 | 39.62
1.021 | 1.101 | AB | 25.93 | 27.97 1.214 [ B 30.84
1.219 | 1.113 | AC [ 30.96 | 35.89 1.125 | 1.165|D 28.58 | 29.59
1.160 | 1.500 | AD | 29.46 | 38.10 .800 B4 | F 20.32 | 21.34
462 L4776 | 11.73 12.12
.0ko [H 1.02
.125 185 | I 3.18 | L.70
.T66 .826 | J 19.46 | 20.98
see note € .025 .06 | K 64| 1.17
1.234 | 1.264 | L 31.34 | 32.11
1.180 | 1.195 |M 29.97 | 30.35
! | 1.025 | 1.035 [N 26.04 | 26.29
752 .7192 | P 19.10 | 20.12
= - .655 .665 | R 16.64 | 16.89
.213 223 | T 5.1 5.66
.315 .325 |U 8.00 | 8.26
<E> .086 |V 2.18
.100 | w 2.54
Y .105 145 |y 2.67| 3.68
I~ .650 .850 | 2 16.51 | 21.59
%{) % see notes 2,5
M -

!

® \ ©

see note 5

®
Gi} -
SN
v
®
®

NOTES:

1. Metric equivalents, to the nearest .01 mm, are given for general information only &
are based on 1 inch = 25.4 mm.

2. This surface to be used to measure anode shank temperature.

3. Eccentricity of contact surfaces shall be gaged from center line of reference &
shall be as follows:
_-Contact_Surface _ _TIR Max._ _-Reference _
Anode .020 Cathode
Grid .020 Cathode
Heater .012 Cathode
4. Dias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD
respectively.
S. This surface shall not be used for clamping or locating.
6. Holes for extractor thru top fin only.
T. Electrode Contact dims. are for socket design purposes & are not intended for inspec-

tion purposes.
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ELECTRODE CONTACT AREA (see note 6) DIMENSIONAL DATA
Dim. in Millimeters |Dim.| Dim. ig Inches Dim. in Inches Dim. in Millimetres
Min. Max. Min. Max. Min. Max. |Dim.| MIN. | MAX.
.89 9.17 |AA .035 .361 1.500 1.560] A 38.10| 39,62
25.93 | 27.97 AB 1.021 1.101 1.218| B 30,84
30.96 35.89 AC 1.219 1.413 1.125 1.165| D 28,58| 29.59
29.46 38.10 AD 1.160 1.500 .800 84| F 20,32| 21,34
.L62 U771 G 11.73| 12.12
040 | g 1.02
A85) T L.70
.766 826 J 19.46| 20.98 |
@ .025 06| K L6 1,17
1.234 1.264| L 31.34 32,11
I—-@—— 180 | 1.305|M | 29.97] 30.35
1.025 1.035| N 26.04| 26.29
- (@ = /“uled 152 792] P_| 19.10] 20.12
.655 .665 | R 16.6L4| 16,89
’ .213 223 | T 5,41 5.66
* ’ L/ .315 .325 | U 8.00] 8.26
& Q| P
J b . .
@ T li/_ .840 .860 | 1Al 21.3u] 21.8h
*_x .h27 L7 | ZA | 10.85] 11.35
(v)
O

o
6 09 o

@
T\

i i
\ see note 5
T g
o ~
NOTES:
1. Metric equivalemte to the nwarest .0lmm, are given for general information only &
are based on 1 inch= 25.4 mm.
2. This surface shall be used to measure Anode shank temperature.
3. Eccentricity of conteact surfaces shall be gaged from center line of reference &
shall be as follows:
Contact Surface TIR Max. Reference
Anode .020 Cathode
Grid .020 Cathode
Heater .012 Cathode
4. Dias. N,R,T,U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD
respectively.
5. This surface shall not be used for clamping or locating.
6. Electrbdde Contact Dims. are intended for socket design only & are not intended @or

inspection purposes.
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TECHNICAL DATA

The EIMAC Type 8403 is a planar triode featuring frequency
stability and an arc resistant cathode of high emission capability
assuring stable operation under adverse conditions involving a wide
ambient temperature range and varying plate dissipation. This con-
struction, in combination with the proper plate series impedance,
reduces to a minimum the possibility of cathode failures due to
voltage surges. Other features of this type include high transcon-
ductance, high mu, and low interelectrode capacitances coupled
with the great mechanical strength of metal/ceramic construction.
The cathode is an indirectly heated disc requiring only minimal
heater power. The design of the tube permits operation from low
frequencies up to 3.0 GHz as a grid-pulsed, plate-pulsed, or CW
oscillator, amplifier, or frequency multiplier.

GENERAL CHARACTERISTICS1

ELECTRICAL
Cathode: Oxide Coated, Unipotential

Hemer Vallsie wcasssssnsmpoami sxss o owe s inenes s
Currenit, at 63 volts) « simuw 55 s w5 @ 5 5w 0 8l b 66 6 o 5 & 05 e E

Transconductance (Average):

Ty = 160 mA, (200mMAACMZ) 51515 i sms 506 5% 6 0 08 55 %5 68 585 5 Es

Direct Interelectrode Capacitance (grounded cathode) 2

EITY s ot o o 0 s 5 0 L 6 i B 5 ] 8 e e R B s )

Cout (maximum)

Frequency of Maximum Rating:
CW

AP s s mm e aREs RS S S E R SRR RN MRS e RS e
Cut-off Bias (MagifiuM)S e « o s o o o o v oo o w o s e o s s oo ssissssss

............................................

8403

PLANAR TRIODE

6.3 + 0.3V
1.3A

30 mmhos
80

8.0 pF
0.065 pF

3.1 pF

-30 V max

2500 MHz
3000 MHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using

this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due

to thermal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdc.

(Effective 12-1-71) @ by Varian

Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070
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MECHANICAL

Maximum Overall Dimensions:

Length . ........... .. L. e e 2.386 in; 60.60 mm

Diameter . ........ R R R IR T RIS AR NN GRS R e @ 1.264 in; 32.11 mm
HetWelthE ccsuninsnsnrisnsaisonnnnsnsnns 2.040z; 58 gm
Operating Position .. ... .o vi i i e e Any
Maximum Operating Temperature:

Ceramic/Metal SEalS s s s sussswssisnvussvnssenusss snssEE s s RasssE 250°C

Alode Coteis s s us s s s sn SR Gs s BERUHE §BE T 6 §5 TS 68 G 6386 % e s 250°C
COOHME oo o nomvme cmmmmn i @ hm e d i o biacidommmosmmmn s e Forced Air
TemigalE cv s e s vuevsmmrs tnsm 9 L EE S PICRE U ITERB U LA U BN S Coaxial, special
ENVIRONMENTAL
Shock, 11 ms, non-operating . ... ...ovovuuun.n. e Cee e xemuyry OUG
Vibration, operating, all @XiS . . . ¢ ot v it i it i it e e e e e e e e 10 G
6 4T 60,000 ft.
RANGE VALUES FOR EQUIPMENT DESIGN Min. Max.
Heater: Current at 6.3 voltS ... . oo i i i ittt ittt it it e as 1.20 1.40 A
Cathode Warmup Time . . . . ot i it it e e e e et e et e e e e e e 60 --- sec.
Interelectrode Capacitance !

Cill wxs smuwme o N W W s W W WS NN W N K SR W W N E LA E RS 7.5 9.0 pF

0 --- 0.065 pF

O 295 3.25 pF

1. Capacitance value for a cold tube as measured in a special shielded fixture. When the cathode is heated to the pro-
per temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to ther-
mal expansion of the cathode.

GRID PULSED OR PLATE PULSED AMPLIFIER OPERATING CONDITIONS for 8403 in Representative
OR OSCILLATOR Application
ABSOLUTE MAXIMUM RATINGS GRID PULSED OSCILLATOR
Frequency . . .. ... ... .. e 1.09 GHz
DC PLATE VOLTAGE(grid pulsed) . . 2500 VOLTS Heater Voltage . ... .............. 6.3 V
PEAK PULSE PLATE VOLTAGE DC Plate Voltage . . . .. ... ... ...... 2000 Vdc
(plate pulsed) . ............ 3500 VOLTS DC Grid Voltage . ... ............. -150 Vvdc
DC GRID'VOLTAGE.: ¢ w5 s s s ww@ s -150 VOLTS Peak Video Plate Current . . . ......... 4.0 a
INSTANTANEQOUS PEAK GRID-CATHODE VOLTAGE Peak Video Grid Current . ... ........ 1.0 a
Grid negative to cathode . ... .. -750 VOLTS Useful Power Output (Approx.). .. ...... 1000 w
Grid positive to cathode . ..... 250 VOLTS PUISE DUFSEIOR & ¢ ww s s s s vmmssss me s s 0.5 ps
PULSE PLATE CURRENT . ....... 5.0 AMPERES Duty Factor . .. .. ................ .005
PULSE GRID CURRENT .. ....... 2.0 AMPERES
AVERAGE PLATE DISSIPATION 1. Using EIMAC radiator PN 158601.
Forced Air Cooling ' .. .. ... .. 100 WATTS
GRID DISSIPATION (Average) . . . . 2.0 WATTS 2. For applications using longer pulse duration and/or
FREQUENCY v.v s s s s e s s s si0m & & 3.0 GHz higher duty cycle consult the nearest Varian Electron
PULSE DURATION 2. 6.0 pus Tube & Devices Field Office, or the Product Manager,
DUTY FACTORZ . . oo e e e .0033 EIMAC Division of Varian, Salt Lake, City, Utah.



CW RF POWER AMPLIFIER OR OSCILLATOR

ABSOLUTE MAXIMUM RATINGS:

8403

OPERATING CONDITIONS for 8403 in Representative
Application

GROUNDED GRID CW OSCILLATOR

Frequency . ... ................ 2500 GHz
DC PLATE VOLTAGE . ... ... 2500 VOLTS Heater Voltage. . . . ............. 6.0 V
DC GRID VOLTAGE ....... -150 VOLTS C Plate Voltage . . ............. 900 Vdc
INSTANTANECUS PEAK GRID-CATHODE VOLTAGE vC Grid Voltage (Approx.) . ........ -20 Vvdc
Beid megative to sathode 400 VOLTS DC Plate Current w5 s s 5 mmE 5 5 5o s o 140 mAdc
T DCGridCurrent . . . ............. 15 mAdc
Grid positive to cathode . .. 30 VOLTS Useful CW Power Output . . ........ 25 W
DC PLATE CURRENT ....... 150 MILLIAMPERES
DC GRID CURRENT . ...... 45 MILLIAMPERES
AVERAGE PLATE DISSIPATION
Forced air cooling?. ... ... 100 WATTS
GRID DISSIPATION (Average). . 2 WATTS
FREQUENCY : 56 ¢ s s sisw s 5 5 3 2.5 GHz 1. Using EIMAC radiator PN 158601.
PULSE MODULATOR AND PULSE AMPLIFIER AVERAGE PLATE DISSIPATION
SERVICE Forced Air Cooling1. . .. ... ...... 100 WATTS
GRID DISSIPATION (average). . ... ... 1.5 WATTS
ABSOLUTE MAXIMUM RATINGS: PULSE DURATIONZ . . ... ... ...... 6.0 ps
CUT-OFFMU . . . .. ... it 60
DC PLATE VOLTAGE . ... ... 3000 VOLTS DUTY s s smn s s s Bmmes ama 655 oo @ 0033
PEAK PLATE VOLTAGE . . . ... 3500 VOLTS 1. Using EIMAC radiator PN 158601.
DC GRID VOLTAGE . . . .. ... -150 VOLTS
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 2. For applications using longer pulse duration and/or
Grid negative to cathode -750 VOLTS higher duty cycle consult the nearest Varian Elec-
Grid positive to cathode +150 VOLTS tron Tube & Devices Field Office, or the Product
PULSE CATHODE CURRENT . . . 7.5 AMPERES Manager, EIMAC Division of Varian, Salt Lake City,

DC PLATE CURRENT .. ..... 150 MILLIAMPERES

Utah.

APPLICATION

For general application information please refer
to the Planar Triode Operating Instruction Sheet.
The operating instructions should be consulted
prior to the designing of new requirements around

the above tube type. For unusual and special
applications consult the nearest Varian Electron
Tube Field Office, or the Product Manager,EIMAC
Division of Varian, Salt Lake City, Utah.
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PEAK GRID VOLTAGE (V)

8403

TYPICAL
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( : CHARACTERISTICS
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o

— see note g

__—— see notes b,e

see note e

DIMENSIONAL DATA (Note a)

ELECTRODE CONTACT DIMS. (see note a,f)

Dim. in Inches |Dim. |Dim. in Millim.

Min. Max. Min. Max.

.035 .361 | AA .89 9.17

1.021 | 1.101 | AB | 25.93 | 27.97

1.219 | 1.113 | Ac | 30.96 | 35.89

1.160 | 1.500 | AD | 29.46 | 38.10
NOTES:

aMetric equivalents, to the nearest .01 mm, are given for general information only &

are based on 1 inech = 25.4 mm.

D.This surface to be used to measure anode shank temperature.

Dim. in Inches Dim. in Milldémeters
Min. Max. Dim, MIN. MAX. ‘
1.500 | 1.560 |A | 38.10] 39.62

1.21k | B 30.84

1.125 [ 1.165|D 28.58 | 29.59
.800 8ho | F 20.32 | 21.3%4
.L62 A7l | 11.73( 12.12
R E 1.02

.125 .185 | I 3.18 | L4.70
.66 826 | J 19.46 | 20.98
.025 .046 | K 64| 1.17
1.234 | 1.264 | L 31.34 | 32.11
1.180 | 1.195 | M 29.97 | 30.35
1.025 | 1.035 | N 26.04 | 26.29
752 192 | P | 19.10] 20.12
.655 .665 | R 16.64 | 16.89
.213 223 | T s.b1| 5.66
.315 .325 | U 8.00| 8.26
.086 |V 2.18

.100 | W 2.54

105 L1b5 |y 2.67| 3.68
.650 .850 | Z 16.51 | 21.59

c.Eccentricity of contact surfaces shall be gaged from center line of reference &
shall be as follows:

_-Contact_Surface_ _ _TIR Max._ --Reference _
Anode .020 Cathode
Grid .020 Cathode
Heater ;012 Cathode
dDias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD

respectively.
e.This surface shall not be used for clamping or locating.

f.Electrode Contact dims. are for socket design purposes & are not intended for inspec-
tion purposes.

g. Holes for tube extractor thru top fin only



8533

TECHNICAL DATA

PLANAR TRIODE

The EIMAC Type 8533 is a planar triode designed for use as a
grid- or plate-pulsed oscillator, amplifier, frequency multiplier, or
switch tube at high plate voltages. The tube will operate from low
frequencies up to 3.0 GHz. The extended grid-to-anode insulator
and a matrix cathode of the arc resistant extended interface type
permit reliable operation up to 8 kVdc in RF applications. Other
features of this tube type include high transconductance, high mu,
and high current capability coupled with great mechanical strength
permitting operation at elevated temperatures. The compact metal
and ceramic coaxial construction coupled with low interelectrode
capacitances make this tube well suited for operation in line type
circuits at lower frequencies as well as in cavity resonators at the
higher frequencies. The cathode is an indirectly heated disc re-
quiring only minimal heater power.

GENERAL CHARACTERISTICS]

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Heaters Voltaps: o eursmn m o s 05 o m swssis & 5 s 5 60w awers s s o 8 s s s 6.3 0.3 V
Cuttent; @t B3 VolES o ¢ swms s o ® o & o 65 ©ow % o B 5 8 5 1.3 A
Transconductance (Average):
Ip = 160 mA RO EA/EMZ) @ cisnsvssseassvisssanassmas nws 30 mmhos
Amplification Factor (AVEIAE)f « v vvswecnnsnssassmwmmus s m e s noms 145
Direct Interelectrode Capacitance (grounded cathode) 2
Bl i o s e e B e e b e b e S R 8.0 pF
o e e T o Tl T T 0.06 pF
Cflvsunssassmusnssss s s senmEss ¥ 8888 LI 0 ERGEE & &85 60 1.65 pF
Cottr o Blei™: o 0 vsommansasasnimeasssseossareansn s s s o -30 V max.
Frequency of Maximum Rating:
CW i assanssvmsamsi sn a0 e na @mend a5 5 88 6s i RS EAT 6586 08 E 3000 MHz
Plate or Grid-PUlsed oo« s s s s sssonssnvasnsnnvomee s s e s 8 5w 3000 MHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice as
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this
information for final equipment design..

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to the
proper temperature,the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to ther-
mal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdc.

(Effective 12-1-71) © by Varian Printed in U.S.A.

EIMAC division of varian/301 industrial way/san carlos/california 94070
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MECHANICAL
Maximum Overall Dimensions:
Length . ................ 2.701 in; 68.60 mm
Diameter ..... SR G E W AN E B e R G § e e 1.264 in; 32.11 mm
Net Weight .. ... i .. 63 gm
Operating Positioh : « s s s cusswssssnmssssns e e s Any
Maximum Operating Temperature:
Ceramic/Metal Seals .. ........ S B EG LS B E R B F RS S R AW B b e e cee ... 250°C
AnodeCore . ........ovueuon. e e e e e e e e e e e e e « 250°C
Cooling ... .. e e e e e e sue sme 9 o @ N Forced Air
Tetingls « s s v s s s s amsrusnnwswoss SRR “esEw s B SRR Coaxial, special
ENVIRONMENTAL
Shock: 11 ms, non-operating . . ........ G e e e . 60 G
Vibration: Operating, AIl AXiS. . . ..o v i i e nnn. sEEEE BB S E 10 G

Altitude: max., in suitably designed circuit . ... .............
RANGE VALUES FOR EQUIPMENT DESIGN

resrensunss OULODD fi

Hesters Cortent st 03 VOlIS s s s nsssonovissnsvssnns isnnnaiss 1.20 1.40 A
Crifbioile Weanip T8 ¢ s insunsntspsnssaras i seRuuLasSsoEssm 60 --- sec.
Interelectrode Capacitance! (grounded cathode connection)
3 T 7.00 9.00 pF
Cotit suwmmuss I nNIrITITNYYTYTY $E o d g --- 0.06 pF
Cgp.vvvviiiiine e $EENIEE UBBIUSEE] IS E MY ES WG SR 1.50 1.80 pF

1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to
thermal expansion of the cathode.

GRID PULSED OR PLATE PULSED AMPLIFIER AVERAGE PLATE DISSIPATION
OR OSCILLATOR Forced Air Coolingl. . ... ....... 100 WATTS
GRID DISSIPATION (Average) ...... 1.5 WATTS
FREQUENCY . . . .« oot e . 3.0 GHz
ABSOLUTE MAXIMUM RATINGS: PULSE DURATIONZ . ... ....cu... 6.0 us
DUTY FACTORZ . . ..ottt ee .. 0033
DC PLATE VOLTAGE (grid pulsed). . 8000 VOLTS
PEAK PULSE PLATE VOLTAGE 1. Using EIMAC radiator PN 014224,
(plate pulsed) . ............ 10,000 VOLTS
DC GRID VIOLTAGE . « + « 1w o« « www -150 VOLTS
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 2. For applications using longer pulse duration and/or
Grid negative to cathode ... ... -780 VOLTS higher duty cycle consult the nearest Varian Elec-
Grid positive to cathode . ... .. 150 VOLTS tron Tube & Device Field Office, or the Product
PULSE PLATE CURRENT . .. ..... 5.0 AMPERES Manager, EIMAC Division of Varian, Salt Lake City,
PULSE GRID CURRENT ... ...... 2.5 AMPERES Utah.



PULSE MODULATOR AND PULSE AMPLIFIER
SERVICE

ABSOLUTE MAXIMUM RATINGS:

DC PLATE VOLTAGE .. .. .. 8000 VOLTS
PEAK PLATE VOLTAGE . . . . . 10,000 VOLTS
DC GRID VOLTAGE ...... -150 VOLTS
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE
Grid negative to cathode -750 VOLTS
Grid positive to cathode 150 VOLTS
PULSE CATHODE CURRENT . . 7.5 AMPERES
DC PLATE CURRENT ...... 150 MILLIAMPERES

8533

AVERAGE PLATE DISSIPATION

Forced Air Cooling!. . ... ....... 100 WATTS
GRID DISSIPATION (Average) . ... .. 1.5 WATTS
PULSE DURATIONZ . . ... o vvn .. 6.0 us
DUTY FACTORZ . ............. .0033
CUT-OFF MU v v eeeee e e 90

1. Using EIMAC radiator PN 014224,

2. For applications using longer pulse duration and/or
higher duty cycle consult the nearest Varian Elec-
tron Tube & Device Field Office, or the Product
Manager, EIMAC Division of Varian, Salt Lake City,
Utah.

APPLICATION

For general application information please refer
to the Planar Triode Operating Instruction Sheet.
The operating instructions should be consulted
prior to the designing of new requirements around

the above tube type. For unusual and special ap-
plications consult the nearest Varian Electron
Tube Field Office, or the Product Manager, EI-
MAC Division of Varian, Salt Lake City, Utah.

ELECTRODE CONTACT DIMENSION
DIM | MIN. | MAX. MIN. | MAX.
AA .035 .361 .89 9.17
AB 1.185] 1.265| 30.10[32.1k
AC
AD

1.534[ 1.728 | 38.96[L3.89
1.475] 1.815| 37.L47|46.10

DIM. IN DIM. IN
INCHES MILLIMETERS

DIMENSION DATA
DIM. IN INCHES DIM. IN MILLIMETERS
MIN. MAX. |DIM | MIN. | MAX. | NOTES
1.815 [ 1.875 | A | 46.10 | L47.62]
1.534 | B 38.96
1475 ] ¢ 37.46
1.289 | 1.329 | D | 32.74 | 33.76
.970 | 1.010 | F | 24.64 | 25.65
L62 A7l 6 [11.13 ] 12.12
080 | H 1.02
.125 185 | 1 3.18 4.70
.766 .826 | J |19.46 | 20.98
.025 .046 | K 6L 1.17
1.234 [1.264 | L [ 31.34 | 32.11
1.180 [ 1.195 | M | 29.97 | 30.35
1.025 | 1.035 | N | 26.04 | 26.29] o
52 792 | P | 19.10 | 20.12
.655 665 | R | 16.64 | 16.89
545 | s 13.84
.213 223 T 5.41 5.66| e
.315 325 | U 8.00 8.261 e
.086 | v 2.18
.100 [ W 2.54
.105 A5 [y 2.67 3.68] ¢
650 .850 | 7 | 16.51 [ 21.59

RADIATOR, SEE NOTE ¢
BEE NOTES f, b

NOTES:

a. METRIC EQUIVALENTS, TO THE NEAREST .01
mm, ARE GIVEN FOR GENERAL INFORMATION
ONLY & ARE BASED ON 1 inch = 25.4 mm.

b. THIS SURFACE SHALL BE USED TO MEASURE

ANODE SHANK TEMPERATURE.

c. HOLES FOR EXTRACTOR THROUGH TOP FIN
ONLY.

a

. ECCENTRICITY OF CONTACT SURFACES
SHALL BE GAGED FROM CENTER LINE OF
REFERENCE & SHALL BE AS FOLLOWS:

CONTACT SURFACE TIR(MAX) REFERENCE

ANODE .020 CATHODE
GRID .020 CATHODE
HEATER .012 CATHODE

e. DIA'SN, R, T & U SHALL APPLY THROUGHOUT
ENTIRE LENGTH AS DEFINED BY DIM'S AA,
AB, AC & AD RESPECTIVELY.

f. THIS SURFACE SHALL NOT BE USED FOR
CLAMPING OR LOCATING.
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160

-80

-100

-120

-140

8533

PLATE VOLTAGE (kV)

TYPICAL
CONSTANT CURRENT
CHARACTERISTICS
FOR PULSE OPERATION
Ef = 6.3V
—— PEAK PLATE CURRENT — AMPERES
-—-— PEAK GRID CURRENT — AMPERES
0

8 9 10

CURVE #MA-2395



8533

(
PEAK CURRENT (A)

14

13

12

n

10

TYPICAL
CONSTANT GRID VOLTAGE
CHARACTERISTICS
FOR PULSE OPERATION
Ef = 6.3V

—— PEAK PLATE CURRENT —AMPERES
—==PEAK GRID CURRENT —AMPERES

\Q %

&

60

40

20

CURVE #MA-2396

PLATE VOLTAGE (kV)



8533

TYPICAL CONSTANT PLATE CURRENT CHARACTERISTICS

NEGATIVE GRID REGION Ef = 6.3V
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A 8755/8755A
=, / TECHNICAL DATA

’ HIGH-MU
\0/ PLANAR TRIODE

The 8755/8755A is a miniature, ceramic/metal, rugged planar triode
for advanced airborne and space applications up to 3.0 GHz.

The 8755/8755A may be used as an amplifier, oscillator, or frequency
multiplier in the grid- or plate-pulsed mode, as well as a modulator or
regulator tube. In addition to low interelectrode capacitances, high trans-
conductance and amplification factor, the 8755/8755A has an anode de-
signed to produce frequency stability, and an arc-resistant cathode, both
assuring stable, reliable and long-life operation under adverse conditions.

The 8755/8755A is supplied without radiator and may be conduction,
convection, heat sink, or liquid cooled. Radiators for forced-air cooling,

permitting an anode dissipation up to 150 watts, can be furnished on
separate order.

The 8755/8755A is especially designed for applications where high rf

pulse power is required. It can also be readily used in switch tube appli-
cations up to 8 kV dc. :

The 8755A is identical to the 8755 in all respects except that the 8755A
is furnished with a spewing shield. With this, this tube will exhibit longer
life in the same applications and should be used where long tube life is of
major concern.

GENERAL CHARACTERISTICS!

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Heater: Voltage . ....... ... . .. i 6.3+£0.3 V
Cuttent; at 6.3 VOIS . o« oo s m 5 5 0 e e mmenessssss oo, 1.30, A

Transconductance (Average):

Ib=160 mA (200 mA/cm2) .. ... ... 38 mmhos
Amplification Factor (Average):. . oo v nvn s 135
Direct Interelectrode Capacitances (Grounded Cathode)2
CBE & o5 v m6m 05 8055 5 8 o g K B R S e e 9.5 pF
EPR = x5 st s 5 m o g 05 R S e B B 0.06 pF
T 1.05 pF
CObOIl BIOES ws s s o n s o omamsms o 5 8 5 6 6o s 55D 5SS o o« -20 V max.

1. Characteristics and operating values are based upon performance tests. These figures may change without notice

as the results of additional data or product refinement. EIMAC Division of Varian should be consulted before
using this information for final equipment design.

2. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to
thermal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdc.
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8755/8755A

MECHANICAL

Maximum Overall Dimensions:

Length v vsassnsscsnnssnssossntosssonsossnmsnnimes 1.37 in; 34.75 mm

DAAMELET . & v v v o v oo v s enseneesonnssasensennsnsesss. 0.785in;19.94 mm
Net Weight o vvvvevneeeeaceennnnesnnnsssnnnnsssensees. 0560z, 16 gm
Operating PoSition « . v v v v v ii vt i it i i s e Any
Maximum Operating Temperature:

Ceramic/Metal Seals . . v v v v v v v v v v v e e T S IT I I STl - ine

BB CBIE o g rr g g v nn SE L LA AR ELEEE R NISE B NS S B FT R P s =~ AL
COOliNg « v vvevvenecersanssseesssa... Conduction, convection, forced-air! or liquid
TErMiNals « o « o v<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>