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TECHNICAL DATA 9013/Y-676A 

The Y-676A is intended for use in CHARACTERISTICS 

pulse modulator or pulse regulalor ser-  pjgtg Dissipation (Max.) ........ e 100,000 Watls 
vice. It is rated for 75 kV holdo!f in 2 screen Dissipation (MEX.) . ovvvvveirnnnn s 1.750 Watts 
protective atmosphere, with 150 am- Giid Dissipation (Max) . ... covvnvvennenn 500 Watts 

peres peak cathode current rating dur-  Frequency for Max. Rolings (CW) ... co.cvvvvnn 110 MHz 
ing conduction for short pulses. Anode  Cooling ... oovvvenenrnn.nnn. Water and Foiced Air 
dissipation is 100 kW. Floment .......ovssninesins Thotiated Tungsten Mesh 

VOHAGE v ivierierivnrannsnonas .. 155 volts 

Curttent ........... e e 215 amperes 

Capacitances (Grounded Cathode Connection) 

4] ¥ OO 430 pF 

Outpul L e e e 60.0 pf 

Feed-through . ... . . iieiinieinenennns 1.5 pF 

Amplificotion Factor (,-0,) v i 4.5 

BASe .. it ieaa s Special Coaxial 

Recommended Air System Socket ........v0. SK-20H1 A 
Maximum Seal & Anode Cote Temperatute ... ... 250°C 

Maximum length ................. 15.97 in; 40.56 cm 

Maximum Diometer ................. 9.83in: 242 cm 

Weight (opproximate) ................ 50.0 Ib: 22.7 kg 

Operating Position ., ........ Vertical, base up or down 

MAXIMUM RATINGS TYPICAL OPERATION 

Class Plate Plate Plate Screen Plate Drive Output 
ol Voltage | Current |Voltage | Voltage | Current | Power Power 

Operation Type of Service (volts) (amps) { (volts) (volts) | (amps) | (watts) (kW) 

- Pulse Modulator 75,000 150 60,000" 1,000 601 — 3.420¢% 

*Anode voltage during conduction = 3000V, 
1Peak cathode current. 
$Peak power to tha load. 

F1 = 100 MHz 

ABSOLUTE MAXIMUM RATINGS: (See Note 1) Ssals 

& Env 

Parameter: Ef Eb EcZ2 Eel Ib ib Pgl  Pg2 Pp Du Temp Cooling Altitude 

Units: Yac k¥de kvVdc kvde Adc a W W kW —— °C — Ft. 

Note 2 Note 5 Note 3 Note 4 

Grid Pulsed : 15,5 + 5% 35 2.5 1,5 === 50 500 1750 150 -—- 250 —— Note 5 

rt Ampllifier 

Pulsed Mod, : 15,5 + 2¢ 75 2.5 -1.5 --- 150 500 1750 150. 0,1 250 -— Note 5 

or Regulator 

TEST COND : 15,5 - 1.5 AdJ, =--- —— —— -—- ——- -~ -—— Note 6 ——- 

Y B B 301 Industrial Way 
Communications & Power Industries San Carilos, CA 94070 

Ecmac division (650) 592-1221
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APPL ICATION 

MECHANICAL 

MOUNTING -~ The 9013/Y676A must be mounted with 

its major axis vertical., The tube base may be up 

or down, at the dlscretion of the designer, 

SOCKETING - The EIMAC SK-2011A, or equivalent, is 

recommended to assure goad contact and allow for 

forced-air cooling of the fube base. 

COOLING - Ancde cooling is accomp!ished by circu- 

fating water through the water jacket, Insuffic- 

ient water flow wil! cause anode temperature to 

rise to levels which will shorten tube Iife, Also, 

if the coolant lines become clogged, enough steam 

pressure may be generated to rupture the water 

Jjacket and desfroy the tube, 

High velocity water flow is required to maintain 

high thermal efficiency. Cooling water must be 

well filtered (with effectiveness the equivalent 

ot a 100-mesh screen) to eliminate any solid 

materials, to avoid the possibility of blockage of 

any cooling passages, as this would immediately 

affect cooling etficiency and could produce local- 

i zed anode overheating and failure of the tube, 

Tube Iife can be seriously compromised by the 

cooling water condition, It it becomes contam- 

inated, deposits will form on the inside of the 

water jacket, causing localized anode heating and 

eventual tube tailure, To insure minimum elect- 

rolysis and power loss, the water resistance at 25 

°C should always be one megohm per cubic centi- 

meter or higher, The relative water resistance can 

be continuously monitored in the reservoir by 

readily available instruments, 

EIMAC Application Butletin #16, WATER PURITY 

REQUIREMENTS IN LIQUID COOLING SYSTEMS, is avail- 

able on request, and contains considerahle detail 

on purity requirements and maintenance systems, 

The table lists the minimun cooling water require- 

ments at various dissipation levels with a maxImum 

inlet water temperature of 50°C, The pressure drop 

values shown should be considered approximate and 

system pressure should be |imited to 80 psi. 

Anode Water Press. 

Diss, Flow Orop 

(kW) (gpm) (psi) 

20 5.0 2.8 

40 9.0 5.8. 

60 12,5 9.3 

80 1645 14,2 

100 20,0 19.2 

125 2345 27.5 

150 26.0 36.0 

Auxiliary forced-air cooling of the tube base is 

required to maintain fitament and grid seal tem- 

peratures at safe operation levels, An air flow of 

approximately 100 cfm at 50°C maximun at sea |evel 

should be directed through the EIMAC SK-2011A 

series socket, toward the filament and grid seal 

areas, 

Both anode and base cooling shou!d be applied 

before or simultanecusly with the application of 

electrode voltages, including the tube filament, 

Cooling should normally continue for about three 

minutes after removal of electrode voltages to 

atiow the tube to coo! down properly.



ELECTRICAL 

ABSOLUTE MAXIMUM RATINGS - The values shown for 

each type of service are bhased on the "absolute 

system" and are not to be exceeded under any 

service conditions, These ratings are [imiting 

values outside which the serviceability of +the 

tube may be Impaired, In order not to exceed 

absolute ratings the equipment designer has the 

responsibility of determining an average design 

value for each rating below the absclute value of 

that rating by a safety factor so that the ahso- 

tute values will never bYe exceeded under any usual 

conditions of supply voltage variation in the 

equipment itself,. it dces not necessarily follow 

that combinations of absolute maximum ratings can 

be attained simul taneously, 

FILAMENT OPERATION - [During turn-on the filament 

inrush current should bé limited to 450 amperes, 

At rated (nominal) filament voltage the peak emis- 

sion capahility of the tube is many times that 

needed for communication service, A reduction in 

filament voltage will lower the filament tempera- 

ture, which will substantially increase Ilife 

expectancy, The correct value of filament voltage 

should be determined for +he particular appli- 

cation, It is recommended the tube be operated at 

full nominal voltage for an initial stabiiization 

period of 100 to 200 hours before any action is 

taken to operate at reduced voltage. The voltage 

should gradually be reduced until there is a 

sl ight deqgradation in performance (such as power 

output or distortion), The filament voltage should 

then be increased a few tenths of a volt above the 

value where performance degradation was noted for 

operation, The operating point should be rechecked 

after 24 hours, Filament voltage should be closely 

requlated when voltage is to be reduced below nom- 

inal in this manner, to avoid any adverse influ- 

ence by normal |ine voltage variations, 

Filament voltage should be measured at the tube 

base or socket, using an accurate rms-responding 

meter, Periodically throughout the |ife of +the 

tube the procedure outlined ahove for reduction of 

voltage should be repeated, with voltage reset as 

required, to assure best tube 1ife, 

GRID OPERATION - The maximum control qrid dis- 

sipation is 500 watts, determined approximately by 

the product of the dc grid current and the peak 

positive qrid voltage., A protective spark-gap 

device should be connected between control grid 

and cathode to quard against excessive voltage, 

9013/Y-676A @ 

Under ‘some operating conditions the controil grid 

may exhibit a negative resistance characteristic, 

This may occur when, with high screen voltage, 

increasing the drive voltage decreases the grid 

current, As a result, large values of instan- 

taneous negative arid current can be produced, 

causing the amplifier to become regenerative, 

Because this may happen, the driver stage must be 

designed to tolerate this condition, One tech- 

nique is to swamp the driver so that the change in 

load, due to secondary grid emission, is a small 

percentage of the total driver load. 

SCREEN OPERATION - The maximum screen grid dissi- 

pation is 1750 watts, With no ac applied to the 

screen grid, dissipation is simply the product of 

dc screen voltage and the dc screen current, With 

screen modulation, dissipation is dependent on rms 

screen voltage and rms screen current, Plate volt- 

age, plate loading, or bias voltage must never be 

removed while filament and screen voitages are 

present, since screen dissipation ratings will be 

exceeded, A protective spark-gap device should be 

connected between the screen grid and the cathode 

to guard against excessive voltage. 

The tube may exhibit reverse screen current +o a 

greater or lessser degree depending on operating 

conditions, The screen power supply should be 

designed with this characteristic in mind, so that 

the correct operating voitage will be maintained 

on the screen under all conditions. Oengerously 

high plate current may flow it the screen power 

supply exhibits a rising voltage characteristic 

with negative screen current, A current path from 

the screen %o cathode must be provided by a 

bleeder resistor, A series reguiated power supply 

can be used only when an adequate bleeder resistor 

is provided, 

PLATE DISSIPATION - The rated plate dissipation 

of 150 kilowatts, attainable with water cooling, 

provides a marqgin of safety in most applications, 

This rating may be exceeded briefly during tuning. 

When the tube is used as a plate-modulated rf 

amplifier plate dissipation under carrier con- 

ditions should be [imited to 100 kilowatts, 

FAULT PROTECTION - I[n addition to the normal plate 

over-current interlock, screen current interlock, 

and coolant interlock, the tube must be protected 

from internal damage caused by an internal plate 

arc which may occur at high plate voltage, A pro- 

tective resistance should always be connected in 

series with each tube anode, to help absorb power



@ 9013/Y-676A 

supply stored energy if an Internal arc should 

occur, An electronic crowbar, which will discharge 

power supply capacitors in a few microseconds 

atter the start of an arc, is recommended, The 

protection criteria for each electrode supply is 

+o short each electrode to ground, one at a time, 

through a vacuum relay switch and a 6-inch length 

of #30 AWG copper wire, The wire will remain 

intact if the criteria is met, 

EIMAC Application Bulletin #17 titled FAULT 

PROTECTION contains considerable detail, and is 

available on request, 

X-RADIATION HAZARD - High-vacuum tubes operating 

at veoltages higher than 15 kilovoits produce 

progressively more dangerous X-ray radiation as 

the voltage is increased, This tube, operating at 

its rated voitages and currents, is a potentizl 

X-ray source, Only limited shielding is afforded 

by the tube envelope. Moreover, the X-radiation 

level may increase significantly with tube aging 

and gradual deterioration, due to leakage paths or 

emission characteristics as they are effected by 

the high voltage, X-ray shielding may be required 

on all sides of tubes operating at these voltages 

to provide adequate protection throughout the tife 

of the tube, Periodic checks on the X-ray level 

shoutd be made, and the *tube should never be 

operated without required shielding in place, If 

there is any question as to the need for or the 

adequacy of shielding, an expert in this fieid 

should be contacted to perform an equipment X-ray 

survey. 

in cases where shielding has been found fo be 

required operation of high voltage equipment with 

interlock switches ®cheated" and cabinet doors 

open 1n order *o be better able to locate an 

equipment malfunction can result in serious X-ray 

exposure, 

HIGH VOLTAGE - Normal operating voltages used with 

this tube are deadly, and the equipment must be 

designed properly and operating precautions must 

be followed, fesign all equipment so that no one 

can come in contact with high voltages, All equip- 

ment must include safety enclosures for high- 

voltage circuits and TYerminals, with interlock 

switches to open primary circuits of the power 

supply and *o 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, 

RADIO-FREQUENCY RADIATION - Avoid exposure to 

strong rf fields even at relatively low frequency, 

Absorption of rf energy by human tissue is depend- 

ent on frequency, Under 300 MHz most of the enerqy 

#ill pass completely through the human body with 

littie attenuation or heating atfect, Public 

health agencies are concerned with the hazard even 

at these frequencies, OSHA (Occupational Safety 

and Health Administration) recommends that pro- 

longed exposure to rf radiation should be [imited 

to 10 milliwatts per square centimeter, 

INTERELECTRODE CAPACITANCE - The actual internal 

interelectrode capacitance of a tube Is influenced 

by many variables in most applications, such as 

stray capacitance to the <chassis, capacitance 

added by the socket used, stray capacitance 

between tube terminals, and wiring etfects, 

Testing is performed on a cold tube, The capaci- 

tance values shown in the technical data are taken 

with no special shielding, 

The equipment designer is therefore cautioned to 

make allowance for the actual capacitance values 

which wiil exist in the appliction., Measurements 

should be taken with the mounting which represents 

approximate final layout if capacitance values are 

highly significant in the design, 

SPECIAL APPLICATIONS - When it is desired to oper- 

ate this tube under conditions widely different 

from +those Ilisted here, write to Varian EIMAC; 

attn: Applications Engineering; 30! Industrial 

Way; San Cartos, CA 94070 U,S.A.



OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIRMENT 

MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP- 

MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 

BODILY INJWRY, DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tube may involve the following hazards, any one of which, in the absence of safe 

operating practices and precautions, could result in serious harm to personnel: 

a, HIGH VOLTAGE - Normal operating voltages can be 

dead!ly, 

b, RF RADIATION - Exposure to strong rf fields 

should be avoided, even at low and medium fre- 

quencies, CARDIAC PACEMAKERS MAY BE EFFECTED, 

c, X-RAY RADIATION - High voitage tubes can 

produce dangerous and possibly fatal X-Rays, 

d. HOT WATER - Water used to cool tubes may reach 

scalding temperatures, Touching or rupture of 

the cooling system can cause serious burns. 

HOT SURFACES - Surfaces of air-cooled radiators 

and other parts of tubes can reach temperatures 

ot several hundred Degrees C and cause serious 

burns if touched for several minutes after afl 

power is removed, 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 

Varian EiMAC, Power Grid Tube Division, 30t Industrial Way, San Carlos CA 94070. 
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[ — ] #3716 INDEX HOLE THRU \ 
{ON P8 750 B C TO ALING 
TWNITH LOCAING PIN AND WATER 

EiTTNG WiTHIN 10" 

| 

1 

DIMENSIONAL DATA 

L SNOTES INCHES I +ILLIME TERS 
B M ~IN. MAX, REF. ~IN. MAX, REF. 

vd - | A [9 46819.53 220431242 09 
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2. (HMINIMUM CONTACT SURFACE. 
3. CORONA RINGS ARE OPTIONAL 
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