YU-157
TECHNICAL DATA POWER TRIODE

The EIMAC YU-157 is a rugged coaxial-base ceramic 8 5 i
and metal, power triode designed for use as a cathode Ve
driven Class AB2 or Class C amplifier. £ B

It is recommended for VHF or UHF service as a linear e
amplifier, power amplifier or pulse amplifier. Linearity and TR e
power gain are both excellent due to the low ratio of grid to N Ty -~
plate current, and the relatively high amplification factor. i el E
Low grid interception of available emission current is due
to the beam forming geometry of the special grid and
cathode design. ]

i

The YU-157 is a practical size for use in ground based or e 4’\ 2
mobile equipment in CW or PEP power levels of 1 to 2.5 G et
kW. It is useful at frequencies higher than the upper - :
frequency of maximum ratings, 500 MHz.

GENERAL CHARACTERISTICS?

ELECTRICAL

Cathode: Oxide Coated, Unipotential
Heatel YOURQE . v vomiivnm v sissmees s i v osivei samaveie 5 S 55 s Sinivis e v suaamsvs 50 t 025 Volts

CUurtent-@ BIONOMS: 1 vuvws svssmmioviis smansss soasmelsr aie s s5mssia sidis GosvesssEsg s is 10.5 Amperes
Transconductance (Average):

U= 0 BNEHS s o 05 iS00 78 AR TG0 55, it i e St ot 1 oS A 1 SRR AT 55,000 pmhos

AMplification FACIOr (AVEIAGE) .. ...ttt e et ettt e et et e e e 125

Direct Interelectrode Capacitance (Grounded Grid)?
AT o soemsom srmcissss s smimnsh ssamavssssomsiomsssnis S1vvssots WAEIBSSwvls WbTHARRTaNIEE 405 BSUASESS SRR e S AIETER SEPTEE PR R S ae T 39 pF

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

2Capacitance values are for a cold tube as measured in a special shielded fixture.
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@ YU-157

RADIO FREQUENCY LINEAR AMPLIFIER CATHODE DRIVEN Class AB2

TYPICAL OPERATION

(Frequencies to 30 MHz)

Class AB2 Cathode Driven, Peak Envelope or
Modulation Crest Conditions

PlAt@VIBITAEE scw svwsimmmim s s £ ot o i o staissie Sl et 4 Saticie SUE 1 il 85760t 4 S0 6 TSR Y VRS 3500 Vdc
GHAVORBOET wevscsnmaie smmsn swsmbais s es s cavisssm siois shi s ot S shal s el dFpie e §5ehtiost §emuew Vs -20 Vdc
Zero-Sighal Plate GUIBIL . vsmves imis v semnm e sieie bass ssikbmds 5o ke o6e e oavives Gouviyie v 300 mAdc
S[INgIe-ToNe PIESCUITENT w vinis cim i aum, i wh ifiasmsiei T700) fem i i wyees et avvsiio s aiibhe v SR« vt i 900 mAdc
B e R e T oY (S OV = o | PR 715 mAdc
S TaTo | (=R Ko T L= € o O] = o1 39 mAdc
TWosTENS GHAICHMEITE ..o vounmimimsmarsses s s i e S b SE@ewe Wi s ¥l Ve 12 mAdc
Peakirt Cathode VORRERD 1vi vours vumes veomn vesms s seimae Seese hass o seemee se e Ve «a i camien fr o 71 Volts
EINVINGT P OWREE s susimuni vaivs rimvm. s 5 s i, 65500 500, 000 F s 25 ST T 0 i S eyl W S Reaiens it s 50 Watts
LB T O o0 o T PP 2030 Watts
Resonant Load IMPEOANCE: . .uvie e wnesevntrecnsenrineny vami st essss s sssmesss sy oseses sy 2200 Ohms
Intermodulation Distortion?

BreliECer PROCENS .o v g jmiossm o o T Seisstiees S d1e 50 ks s e (e NE e -44 dB

S5thiChder PrOdUCES . weui avims s susiam sis oo ssaim s s dembiian £5eies 03 sl v faiie vl €3y paressees i o iais i -44 dB
ABSOLUTE MAXIMUM RATINGS
IO b= 1 (=3 o] = o= S 4000 Volts
B o e T e e ol P e ol Sl b s 0 o) e o o Pl iy o 1.0 Ampere
Plate DISSINEION i ws s s aemen s s o vemHas saems 96 e oo e Chmurssiviie s ans vl 2500 Watts
QA IDISSIPALION i vamwaivinn s s ane s s Oiwis s eice i dis sislh fida 4 sisshe e i e s 00 | % wioite w406 SO W e 25 Watts

'Positive cathode bias provided by zener diode.

2The intermodulation distortion products are referenced against one tone of a two equal tone signal.
3Approximate value.

4Delivered 1o the load.

RADIO FREQUENCY POWER AMPLIFIER Class B or C

TYPICAL OPERATION

(Cathode Driven Amplifier)

o =T U= ol Vo | 0= -1 o N S 400 MHz
HEatEr VBIAEE! i ve simmn i su sumin simais avies i e o uie f Sl s @emin faee Evaos 04 ds s s Gomie G Govamnms ve 4.3 Volts
DETPlAte VOITBEE: «ows smums sswmi v 55wua samiass 1os s spesins aibie 5re 55 giaih Dais aniss 0o saaoms il § 5w e 3000 Volts
DGO VORAGE ioiivs craie 15a v v diain il g THRS 5 sl a5 RTEVE S W S S SWVe e FOraRaTra o -31 Volts
DG PIAE ICUITENE wavs vvvins sssniname s ainsvseimsame vainss naostan poes st eaase sensesssss s coalds e aveasalss ¥ i aven 1.0 Ampere
DE BRI ICUIIN cvinvie wrvmiern aimainss simsisimminsissmisinsiuie smhies o siet s sie aiorsit 8 aiecs Husatoosss snmass.nit s gt sonaisid Lsibdswbin VAo dsih, i R 5mA
Measured DIHVING POWET & ...ttt et ittt e rant s e ae s bbb st s et a s s aee e 83 Walts
LISl CHIPUE POWEBT <o cuw i is v s distivs iatile s afo 4150 a0d0siaie 06 oLati-a's 816080804 80 4/800180070-5. 010 010 65001010 010 05 00N im0 1t 1570 Walts
POWETTEEIN w5 sioniie somievis s fmeilisn vk SR6 5o Shosh oo e i Ss swevire i s T simme suaimeie feamvens s 128 dB
PULSE OPERATION

Peak PUISE Plate VORBGE +.viitieet ettt ittt et et e et e e e s e e v e 5500 Volts
O o E= = 10T 1 =1 1) RO P 1.0 Ampere
Plate DISSIPAUORN 1 i imomi weimain sie i 5 ot o vissiie s S0 a6 o4 i siolsaain swaind sioik oaibisis Koebeis 2500 Watts
Grid DISSIDAMON 14 ssnis e s vawive sewse iy swisiimeie o §5a8a 05 sk s seals 045 WEamvaise s & Soe s Gesvo 25 Watts



MECHANICAL

Maximum Overall Dimensions:

LB s ns vhamiesn SRR WS TR S AR A
DIAMBIET 5 sueiim ivivs 505,65,555 iians svmiiv e iiams Tvesemmi svaais
Net Weight .o e s aeens
Operating Position ......vvevioviiiiiieeiiniennnns e

Maximum Operaling Temperature:

Ceramic/Metal Sals ...vvvrvrir i

YU-157 @:

........................................... 3.57 in; 91.00 mm
.......................................... 3.38 in; 85.85 mm
.............................................. 25 0z, 709 gm
......................................................... Any

....................................................... Water

APPLICATION

ANOUE COFE) cvriva i virawin s s wis i s msat st i Sasaied o wincs
COBNMEN 1 viwnmy veunmoss mimmaens P e CTesemsEEE TR e
BEGE wovnaveds v Gvee 5% SUErR sl s us i e avevs
MECHANICAL
MOUNTING - The YU-157 may be mounted in any
position.

COOLING -
GPM PSI WATTS
0.1 01 400
0.3 0.1 1200
05 0.26 2000
0.7 0.47 2800

The table above states minimum water flow requirements
to maintain tube temperature below 175°C. The table is
based upon a water temperature rise of 20°C and inlet
temperature of 30°C. A separate air flow supply of
approximately 5 CPM directed into the base is also
required to maintain rated filament seal.

ELECTRICAL

FILAMENT OPERATION - Rated filament voltage for
theYU-157 is 5.0 Valts. For CW operation at the higher end
of the frequency range of the YU-157, it is advisable to
reduce the heater voltage by a small percentage. For a
CW or average power output of 1 kW or more at 400 MHz,
it is recommended that heater voltage be reduced to 4.3
Volts. At frequencies between 400 and 200 MHz, nominal
heater voltage, for the power level above, should be
obtained from a straight line curve defined by 4.3 Volts al
400 MHz and 5.0 Valts at 200 MHz.

In equipment intended for a broad range of frequencies, a
fixed compromise heater voltage is suggested. This may
be the lowest heater voltage which provides adequate
calhode emission current at the lower end of the frequency
range, and should be between 4.3 and 5.0 Volts.

GRID OR CATHODE BIAS - It is convenient in linear
amplifier service to use a zener diode or series of zener
diodes in the cathode circuit if bias is required. The power
loss is small because linear amplifier bias will generally be
less than 25 Volts. Conventional grid bias sources may be
used for CW or pulse applications.

UHF OPERATION - The'YU-157 provides very high gain
at UHF with simple cavity designs, as a result of beam
focusing action of a series of strip electron guns in the
cathode grid region, which produces very high mu with
unusually low grid interception. Use of a high mu triode in
the cathode driven configuration at UHF simplities circuitry
in many ways.

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 the tube ter-
minals, and wiring effects. To control the actual capaci-
tance values within the tube, as the key component
involved, the industry and military services use a standard
lest procedure as described in Electronic Industries
Association Standard RS-191. This requires the use of



@ YU-157

specially constructed test fixtures which effectively shield
all external tube terminals or leads from each other and
eliminates any capacitance reading to "ground". The test
is performed on a cold tube. Other factors being equal,
controlling internal tube capacitance in this way normally
assures good interchangeability of tubes over a period of
time, even when the tube may be made by different
manufacturers. The capacitance values shown in the
manufacturer's technical data, or test specifications,
normally are taken in accordance with Standard RS-191.

The equipment designer is therefore cautioned to make
allowance for the actual capacitance values which will
exist in any normal application. Measurements should be
taken with the socket and mounting which represent
approximate final layout if capacitance values are highly
significant in the design.

ABSOLUTE MAXIMUM RATINGS - Values shown for
each type of service are based on the "absolute system"
and are not to be exceeded under any service conditions.
These ratings are limiting values outside which the
serviceability of the tube may be impaired. In order not to
exceed abosl|ute ratings, the equipment designer has the
responsibility of determining an average design value for
each rating below the absolute value of that rating by a
safely factor so that the absolute values will never be
exceeded under any usual conditions of supply voltage
variation in the equipment itself. It does not necessarily
follow that combinations of absolute maximum ratings can
be attained simultaneously.

FAULTPROTECTION - Itis 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 tempera-
tures 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. 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-157 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 circuils 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 - Ifitis desired to operate this
tube under conditions different from those given here,
write to the Power Grid Tube Marketing Department,
Varian EIMAC, 1678 South Pioneer Road, Salt Lake City.
UT 84104, for information and recommendations.
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DIMENSIONAL DLATA
20/ HOLE ON 2.625 B.C. INCHES MILLIMETERS
(5 PL f‘\CE'SJ oM. | MIN WAX. REF | WIN. | wax AEF.
A <800 A2
a | .8]0[ . B20 L0857 72083
c | 120 | 127 J00] F23
o | 477 .487 (e = 12,37
E £ 9725 Q450 24, 7€
F 1.840 i 47.24
i wr o | 2245|7252 52001 52,28
_ . as H A28 3.7
2 & I 2.967 75.41
| M, J .235 577
; K| (70 | 7200 4.32]1 5.08
g L | 370 400 2.401 (0.6
] .235 527
M| IO L0 CB.49 0972
P WY 9.527
n | gLl ob.b7
s | JIRO| 3.28 f0.77 £.3.31
T | .515 ] Lals (308] 15,62
v | 5@ A.89
v | 1,570 | P70 3988 .|50.0£
W
X
Y
z
HOTES:
I REF_DIMENSIONS ARE_FOR INFO
OMLY & ARE NOT_RE IRE R

INSPECTION PURPOSES.

2, METRIC EQUIVALENTS TO THE MEAREST
Dimm, ARE GIYEN FOR GEMERAL INFO
ONLY B ARE BASED OM | INCH=25.4mm.




