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The following comments on BW%!-k3 by the manufacturer of the "BoSomistor9* 
may be of in%exest : 

"It mi&t be of interest to Nate that the reversal. phenomenon which 
you have observed was chaxaeteristic of the material used in the 
early days of the %oLomistor'devkea. This was due to using a 
lead-telluride which did pexmit mm association of the sodium dopent 
with oxygen wltb time, restitixq in anomalous effects. t2u.r suppliex 
has advised that the problem has been solved, and accordJ.ngly we have 
not motice~ th2.s reversal. here for some t~ime.'~ 
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Two unusual s of microwave detector, the Rolomistor3 manufactured by 
MEG. ElecLxx&.es in Richnaond Ikil..l+ IV. Y., and the 61.73 pencil diode manufactured 
by Lewis ti Kaufma, have been experimemtaUy examined to determine the feasl- 
bfltity of their u&z? as broth dynamic range detectors.- T&e 33olomistor phys1- 
caXQ looks like a J.%?I type crystal and comprises an internal structure reaemb- 
Xi= tha% of a point eootact diode. The device is not a rectifier, but it operates 
cm "the Se&m& effect amI fs t&us squme-2aw over mch of its opera%.ng range. 
The pxil &io& fm@s%igated ilzr & space-dmrge limited diode operated at a loo 
exou.gb sIgna level that its characteristic is predominately square law. The pen- 
cil diode WM tested in a mount supplied by the manu?atzl;urer, r/bile the BoLomistox 

i wafa te3tad in a ataum cqmtal mount. AU rf teastn uere made at approximately 
2856 bk* A xougb comparison of the cha~aete35stkcs af the units against a lN24 
type eq5tal ss sbm irn Pig. P. Iiote that the cryGxxl is still the least noisy 
of the three iievieea, but that the two devices tested have a broader square law 
regisn in their ehaticteristics. 

THE I3OLCHXSTOR 
The Bolmistor is a oex&xonductor d@Wce relying on the Seebsck effect to 

pro4uce an out~st signaIL proportional to input power. Id is available in either 
&O db or 50 db ranges :~%tb minimum sensltivitiea ranging from - 60 d&m to 0 dbm. 
WrrLccs x-an@ from $20.00 for tbs least sensltlve of the 40 aI r t;w~ to $85 .oo 
f&x the most sensltfw of the 50 db range types. the unit is packaged 
in a 2iEK?J l;jrpe mount ami requires the same electrical connections ma doe~l a cry- 
firt~l~ The maxmfaczturer ~112~s that the wait;a are us8ble from 800 MC to 12.4 Gcv 
L~S~Q w@~B! BE+& in tm mbrta~~~ at 01 WOU& 2856 m A t&a of te3~1. B&O- 
mi6tosi3 were cmtne&: thme B-220 (mSnimuzn aensftivity of - 20 dbm, 4-0 db range). 
three B-100 (minimum sensitivity of 0 dbm, 40 db rage), and four B-lj0 

.) (mJr 
nimum sensitivity of - 30 dbm, k db range). A standard crystal. mount :rith 

coaial two-stub tuners was used for 5131.1 tests. 
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xnput xmpedance 

!Phe 9nput impetice of the units tssLed vas found to be quUe low: from 
Vm 1~33slltllemti it is evident that the PP input ri.mmcpr in m untuned co- 

axial. mount is kn the nei@xborhood of five ohms. With two-stub tuners it is 
pomible to match the Bolomi&or in an untuned mount to the impedance of coaxial 
line to an input VSWR of' about 1.015. !I!he match achieved is not depzadent on 
POWE?F le-%lel; i.e., the input E%R is independent of power level over the aperating 
rwl of the Bo;axrmnistor. Within any one type the Eolomliator appears to be more 
uaifoxm from unit to unit than crystal diodes. men a mount -aa tuned to an in- 
put VSWR of 1.m with cme lx&it installed, substitution of other units of the same 
type resulted in input IE3WR"s of no greater than 1.30. However, if llxitt8 of an- 
other type (Le., B-1OB unitpii ins;%aUed in a mount tuned for a B-220 unit) acre 
substlltute&, the Input IE%Jl? ms;y be as great as 15. One c&p1 then conclude thet it 
is not mcessraxy to mtu~e a mouxit if only a reasonable match is desired, as u&Ls 
of tk mwe tm are ckan@d. ff, however, u&ix of another type 
the mount Eiu5t 'we rtiued. 

‘i o%tput ~dance 

The lOOO-cycle output im~danea of the B-120 units '.TM found 

? to Ifi ohms. 

t@ristics 

are aubatituted, 

to be From 

The cha~ac-texistfce of tkree B-120 Bolamistor units are shown in Pig. 2. 
The dips In the cbaracteristfes of units 82. and #3 a-t 40-r power lev&ls are most 
likeI& due to some aort of pba6e reversal. phenomenon at low signal levels. mote 
that the mhiffirxm sensitivity far square-law operation for unit #3 is around 

-34dbm El;nd that the total square-law range! is almosS 50 db. This has led us to 
belleve that the mantiactuxer merely makes a number of units and then selects by 
teatirtg those tIh,izt are most sensitive and have the broadest ran@. The dip oc- 
currfng at e.bout 52 d&m in the characteristic of unit #2 is a phenomenon that 
ha in no way mentioned by the m.anxfactuxer. Further investigations using de 
imtead of a cps modu.Xat.ion and indie~.tian showed that the vo'ltage output of 
the unit remrscd Ea>larity at thin point. T%is would unt to a 180 degree 
pme reversal in an o&c i3igmQ; the characteristic of FYg. 2 appears to eontjnue 
upward above the d3.p. 



On 

-10. 

-20. 

m 

-40, 

-60. 



A plau6ible arment for this phenomncm wodd be U~at there is a 

secan&ary longer td csnstant sffeet in the sexl.conductor (lead teUuride) 
that operates over a different tcmpemtum rs.age than the pr"W3xy effect and 

produces an opposZte gx.~%asity si@x&L. Hf this were so, then one could observe 
a degradation of the shqx? erf a aq.m==e-wave s?.gnaL at pwer hse9s approaching 

the point where the @xmz reven&. occurs. Investigations with pulses a few 
m icroseconds long km? skowsp that this secondary effect is faiz-3$ fast, having 
a tithe csnstant of abovut 5 m icroseconds. IIf the time constant of the reversal. 
were long, Its effect on a short pulse would be evident in droop. The curves 
in Fig. 3 F3hOWB pZ5wever, that the effect is fast enough to sericmdy affect 2-9 
ticrosecond pulses. The effect that pmdm?s the drcq or reversal appars to 
have a threshold; below about 10 watts peak is not observable with 5 m icrosecond 
pU"hES 0 

The mati csutpt skgnal, obtainable was less than 300 m -blLivolts. Tk low 
esutput 3.JQc?darzcc? of t*b.e ILombrbor suggests that it would be easy to step up the 
output sigpcnz. with a plalse % txinsfomer . W ith the B-l20 l3.ikm isto:rs a 1:lO pulse 
transf~mer worked very we32 end delivered sigmLl.s over 3. volt into 1008 ohms 
at aA aacil~~~s@s~. 

!&sts of ~:~~m~s'x;os CheLPs~teriatics %n other ~aboratosias3 aubstafitia-te our 
fblhgs on the square-law chamcteristics. Althou~=& cathem have obsemed the 
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(a) 12 watts peak, I. xm m-erage power input 
lb) h8 watts peak, & cm average power input 
$Ic> 96 watts peak, 8 m sveraffe power input 
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were measured in a single mount with resulting input VSWR's of 1.1 to 4.5. As 
in the case of the Bolomistor this indicates that there msy be uniformity betxeen 
selected units but not on a cross section of all units. !Fhese appears to be 
qui~te a bit of rf' leakage through the diode to the video output3 for the input 
YSWR is somekkmes critically dependent on the length of coaxi& cable connected 
between the mount and the indicating instrument used. 
0ut.put Impedance 

The 1000-cycle output impedance of the 6x73 diodes in IX?&? -mounts was found 
to be between kOO and 900 ohms. The open-cireulted, zero-signal dc output of the 
units is about 0.7 volts, TMs is he to contact potential and thermal. emission. 
Characteristics 

A typical. ~haraczter~~ +*-tic for a 6173 diode in a ES-5R mun-l; is shown in Fig. 
4, Mote that the dynamic range presented is about 90 db in extent, while the 
device is square-law up to I_ mil.liwatt average power input. The characteristics 
of the units tested were surprising~ uxWxrm: eleven out of I.8 units tested 
bad characteristics tlhat fe3.3 within less than 2 db of each other at popes levels 
below a. milliwatt, Rote that it is poss%ble to obtain a L-volt output si@xJ 
for 8n iaput powa-+ of 15 dbm. JP these units are to be used 8s cw monitors, 
some method most be devised to remove the resfdual signal that Is present under 
zero-sipa3 canditions. 
HiSC@l3~~O%S 

The high inp%t vs-fll s es2col.mtered with diffkrent diodes fn a single mount 
sug.gests that some sol3 of externa3 -matching might be Eecessa%y. No life test 
data is avQi3able, al-the-qh the rnwdactin2r hints that 20OO hours is not an un- 
reasona.bXc fQure. 

4.0 to 50 db sq-mre-law :mgim as compared to s3i&tly over 30 db for a csystal. 
5% mmi3able dgnsmic range of the &O db type Bolomitn5ors is little greater than 
their square-law x-au@?, whi‘r_e the nvailab3e dynamic range of the pencik diode is 
s.pparedA~y in extcess of 90 db. The BoEomistors hav3 a noise EeveL approximate%y 
10 db above a 332~ cr~stn;l; the penci3.. diodes hsvz a noise k~?l 2 to 3 db hi@er 
than that of -ihe BolomPstor. Yery little data is awKl.eble from the manufacturers 
of these detectors, so it has not been possible to correlate w5th specified pr- 
formauce s s 
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