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Patented May 14, 1068

ABS "&&CT‘ OF THE DISCLOSURE

ation output

vh;ch a con-
unction with

a pulse control circuit. The control 'ar“":t uah es a tun-

nel diods connected in parallel with an inductor.

App"r‘af:zs for the gencfam of fixed du
pulses from variable length inp in
stant currest geperalor is emplo ved in con
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‘(‘J
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.y
i
o
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The invention described herein may be mannfactured
and used By or for the Gévernment of the United States
of America for governmental purposes mthout the pay-
ment of any royalijes thercon or iherefor.

The present invention relates to a-single or double
pulse generator cap'm]c of °cm,atma pulses of constant
width in the nanosecond range.

Pr= ently, when generating pulses of short p@nod and
1t width, a mono-stable or bmc\mg oscillator is
10T maLy used \\h];h reguires differentiating ‘the input
pulse to obiain 2 trigaer pulse of netlmzb e time dura-
tiom when compared to the output pulse. These known
circuits cannot produce output pulses the widths of
which are ;nf’ependhnt of the trigger pulse onless com-
plex cireuitry Is used and a relatively large amount of
power is sapplied thereto, Also, these prior circrits can-

not have repetiiion rafes in the megacycle rauge without

‘experiencing excess signal loss or other vrc’cw"ala Te-
sults,

Therefore, the trmd of circvit design for nem rators
of the ‘tvpé deseribed has been toward using ‘unnel di+
odes dus to their rapid response and jow power require-
ment. For example, sce United States Pz tents 3,142,765,
3,142,756, 4,153,743 and Lile Wanosecond ngis Current
Polse C.r‘,u:t, RCA Technical Note No. 524, March
1962, oo

‘The present invention provides a ﬂrrmm_ant ;mp*ove-
ment over the circuits of the above pafents and publi-
cation by »rvro»_xdu‘yg in one ernuodm“e it a4 constant cur-
rent scurce which supplies a’ constant current pulse tQ
a tunncl dicAe in parallel with an. inductance. With this
arfangernanr. inpot pulses of variable widths in the mano-
second ronge vield output pL!ws of ‘predetermined and
fixed wicths reg e Iess of the xmqu‘*ncy of the input
pulses.

}’u ancther embodiment of the prc<e*zt invention, two
v t tunnel diodes in parallel with 2n inductance
are driven by a constant-current generator. In this em-
bodiment, Input pulses of variable widths in the nasdo-
second range vield output pulses of fixed widths, and
one of two zdditional outputs, a coinciden: and a fime
delay output are available dedending upon the polarity of
the connection of the tunnel «indes.

Therefore, it is an object of the present invention

16 provide 2 tunzel diode and pa ra_,!el inductance driven
by 4 constant current source to generate output pulses
of fized width regardless of the pulse width supplied by
said constast current source.

Another object of the present invcnuon is to provide
two u.nnel d;odes in back-to-back configuration in paral-
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fel with an mdu‘ﬂmcc, Jm 2 CDL,\La“nt current generator
fecling pulses of vandes widths to'sal pJadeI cmfgzxm-
tion whersby ouiputs of constant widths in the nano-
second range are prodeced. Im addition, two outputs of
this con figuration are gvailable for pdxes of predeter-
mined ﬂ\:«‘amus.

Further objs cts. of ths present in V:‘:’*fmp will become -

apparent with the following detalled deseriplion and taken
in view of the ap;wn&d ér. x’mgs in which:

FIGURE 1 is a schematic iustration of a first em~ -

bodimeni of the present invention,  ©

FIGURE 2 is a schomatic Hustration of a threshold
detector and Jogic ciréuii jocorpora
mem.

FIGURE 3 is 2 sfrmmc Hustration of o se,:cmd em-
bodiment of thz presert invention.

FIGURE 4 is 2 schematic illustration of a threshold
detestor inzorporziing said second embodiment. )

FIiGURE S 1La~ <5 the characteristic curve of a tun-
nel diode. : - o o

Referring to the drawings in detail, there is shown in
FIGURE 1 a coastant corrent generator gengrally im-
dx:akd as. IG c»mcri a transistor 1Z having a base
voltage source -V coanected
stor 16,

3 and the collector electrode
13 is a tunue] which Is jn parallel with an
inductor 22. Serie or 29 inay be the inherent re-
sistance for mdu or 22. ’\t" ut termina 1 /A 1 unnwt-
ed across this tunzél dicd

In operation, an Inpu
width is su pued 1o the
current generator 19. Transistor 12 responds by driving
rert which has zo empliivde greater than the peak
1% jnto the parallel com
of ‘*“ Ium.el dom, *»*d ind UMme LN. L
ductance 22 re;
vents a rapid
iime zero ali th
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of varying or un:orwollf:d

LhzuL"l i’ae iu;zm; dzode
nnel diod e which appears

at ou p:t termin: .n voltege is reépresented

,bj point A omn FIGURE 5 and it cam be seen that it

is mwzmum ouiput vo"*ée for the circuit. The cur-
aitially zero but will increase
\'mh time and ﬂ*era‘w’: the current through tunnel diode
i§ decrensing with time. Thus, fhe corrent in tunnel di-
ode 18 dectedses from point A to noi“t }? as seéen. in
FIGURE 5 and &

ingly. When the g
5, it immediately drops ma:‘zcm to poi it C and’ at this
time most of the curren Jgh inductor 22

a

it
kh
e 3
z,
@
o
23

£
which now present v cw,zmpwmce such that
the oviput xo]mm, will néw Se approximately zero for
the rcm.a‘ndcr of th
the width of the
by iwmel dinde i@
duration of the inp
Relerring now La ¥i
schematic diagram of 2 &

¢ is contrelled fnd fixed

”RE 2, there is illos
zsheid detector and logic cir-

cuit em *odvm., the fized-duration generator of FIGURE -

1. Transistors 28 aad 36 if\vefher with ‘mnne] diode 32
and inductor 34 form 3 threshold detector cirewit such

that the vo’tage across tonpel diode 32 switches to its
high ¥oliage state whendver the inputto terminal 26 ex-.

ceeds the th yreshold Jevel The: threshold Is set by adjust-
ing the mpc,r arms 38 and »»f) which contact resistors 42
and 44 respectively, angd transistor 26 is biased so that it
is normally conduciing and fransistor 39 is biased ¢o that
it is' nermally cot off. T}w;, the addition of inductance 34

across tunnel dicds 32 forms the constant-width generator

OC e 3,383,524

{ng the first embodi-

t terminal 14 of constant

ation”

pulse. Therefore, in this way,.
ctor 22 regardless of the time

sirated a.




3¢ acting a5 LXEC con t’a'xt cuTrent soufce,
and a co :’nt pulse widih of a predétermined period 1;1
the n'no\e* ond range, for example, 50 pancssconds, s

»3

gzne raten

terminal 286 cxceeds the threshald level
Transisiers 48 and 48, tunnel diode 50, and inductor
52 comprise a similar Girceit ‘which generales, in the

manner described above, a constant pulse width across
tunnel disde 30 whepever the voitage it tcrmina*l 54 ex-
ceads the tme:.‘)old fevel. ’

Twe back-to-back silicon dmé»s 56 ond 58 are each
conpected with each respective cathode to the cutput of
the codsiant widih pulse generator. A bias resistor 69 is
connected between the junction of diodes 55 xnd 58 and
the reference voltage so that the ou}ipu; developed on ter-
minal 62 is such that only a simultaneous oulput asress
tunnel divdss ?2 "ﬁci 52 1rcd "ce an m:;ut =t termipai
; l)TLsi:{LS a

':;mple, 50 nanuscconds.
ies of transistors 28, 30,
ies of diodes 56 and 58
twork responds to negailve
alses. :
boJlmc t of the invention
wherein like reférence ch '—c

s i ustrated in

“the cm‘*o"hmcm of r'TCL £ 1. A frst output
is connected iecior eleztrede 13 of
2. In parailel mmc»'nk is a groundcd pair of
des m 'und 70 connee ck with a

P

(=9
ot
o

dindes 68 and 70 am} resis t ahce ;,0 cou’<
ace of induc or 22. If it.is uom.d to reverse the
polarity of the output pulses O,f terminul (o, il is caly
necessary to I'C\’LX'.\C thé polarity of tusnsl diodes 68
and 76.. ’

In gperation, an input signal is supplied te input ter-

inal 14 4nd the signal can have an uncontrolled of
fahle widih, At the leading edae of the input pulse,
current generator drives current I into the pa
bination of the tunnel dicdes 68 and 78 and inductance
Sincé :n: c<<rrcnt I is greater than the peak current of

the t nnel diode 76, the tuhnel diode 78 switchés to its
high % o3 skazr., point A of FIGURE 5. Tunnel diode
68 re s in its low voliage state .and ,.n,:ams a very
Jow ir ance as shown in po’m I ef ZIGURE 5.

;, inductance 22 represenis a very high Imy’d-
aﬁcc and aTX current I f*ccs fhroum the ‘tunne
i ﬂal §6 whic
t‘ze va}t’)'z: across xhc dicde 74 the value of

t A of FIGURE 5. With the pass-

’whm‘ I

£y
“r
sl
O

3

3 .d

mg of current through inductance L jncréases
ing the current thre ?'lg}’ the tunne] diodes. .
ss tunne] i reases from poiat

Tx::c xc.mﬂe zcross t
_A 10 point B g
the current is
now presents
current s !
zero for ema inder ‘of the input pulse,

When the input pbk" falls to'zers, the current through
the inductance 22 now fiows throt gh funnel diodes 68
and 70 in the opposite d

e

diods 76 u
v t C. At 'fms tima,
nduztor 22 which
zssing of
i ,wnatdy

the ouf:mt vo:z.a"*

lirection causing diode 68 to
switch te. its high voltage state giving a second ountput
pulse cof opposite po;anty from the first cutput .pulse.
When tuane! diodé 68 is in its high state, tunnel dicde 70
isin its low \almm; state. -

With the polarity shown is FIGURE 3, the output at
terminzl 72 Is a sihgle pulse having the sumsz polarity as
the first p‘.we of outpuf {erminal 66 because when tunnel
diode 70 is in its Jow voltage state, oulput terminal 72

3,383,524

across tinnel diode 32 v»%nevcr C‘w iaput to-

‘transistor 76 comnpris

fory

oincfdcnce )

Cidentical wis

icters refer to like -

izl com- .

Ampdt wrrrn@! for récei

ol

4 - :
is substantially groundid. Inductor 22 and diodes 68 and
70, therefore, coptrol znd fix the width of the ontput
pulse on erminal 72

FIGURE 4 shows the s cRematic di ﬂram of a threshold
detector comprising the tonstant pulse width ge:nemtor
of FIGURE 3. Transistor 74 s nor rmmy biase
76 normilly biased off. T.aé.sxs‘o* stages 74 and 76, to-
geiher with the tunnel dicdes in the cmlecf& cirouit of

7 2 a threshold Jez ctor circuit such
that the voltage across diode 70 :vs chiss 1o its I
age siate whenever the i'mut {0 terminal 78 exie :
threshold level. Diode 68 is in fis low level stute. The'
th-c\no;d level is sﬂ‘ b, zdjus:mz the values of “.esis'iors
80 and 82. The ' i
68 and 70 forms thc cows‘am width pulse ge
transistor 7§ a»ur*g 235 2 cm\bm currant soura i
fore a pulse of constant width is geaerated across dIGde'
7% in the marnner described above whenever the input
m’s;, exceeds the threshold level. When the input signal
is remov Eu, dicde 68 switches to jis high mﬂagc state
and a sec pu{se i1s generaied of opposite polarity and
i 2s the frst pulse. The value of the gumhel
inductance 22 determines the cuipot nulse width and in
the present exgmple an inductance of 56 microhenries
produces a ;uis;, widih of 50 nanoszconds.
. 1t is apparent that the circuit of FIGURE 4 has great
ﬂ(,vbilnv and zn additional coincident or delayed pulse
is prodiced at puiput terminal 6§ dependiog upon poldnty
arrangement of tunnel diodes 68 and 70. Moreover, the
netwerk: can on designed to respond to a posiiive input
pulse by reg the NPN transiztors with PNP (ransis-
tors and revers irg thc pmmli_; of the voliage supply. In

¥

this case, thers iy again the choice of ouiput pulses at
terminal 66 dependin g upon the pola ity of tunnel diodes
68 and 70

Further dexil
dicde and par

tramsister 74 ar

jlity can be achieved by moving the tunnel
guciance over to the collector of
g 74 off and transistor 76 on.
cribed Invention provides a circuit for
producing short pulse widths with fust-rise times in 1he
nmanosecond range which circpit is wple in construction
and uses conventional components with loveer power drain
and heyr'v compatible with other Tow power and fast
try. Pulse widths are con-
2 the parailel inductance.
sack-1o-back tunnel diode arra
‘zcm provides for possibie combina-
mpg.t polarity 1 e 1o input’ pulsc
d at the rise and/or
nm’s ifs use as a
zer0 crossing detector, There are mor ally two outputs
available, double or single pulses, but the threshoid lewel-
is by simple resistor adjustments. ?\fo*cmcr, the biasing
of both tors of the threshold detecior is derived
from the same voltage divider the reby achicving a stable
E'hr,c;sbold level 2nd facilitating a’ simple threshold ad-
justment. ‘
Other and further modifications can be made to .the
resentiy disclosed examples of th e present invention
wxi}‘om departing from the spirit and scope thereot,
What is claimed is:
1 A pulse generator fc; gercr ing pulses of constant
current generat or having an
ving input pulses and
lead, an output terminal connected to 1d outwi Iea
and output pulse conirol means bom:f:ted between smd
IcaJ and ﬁrc.md for producing an eniput pulse 2t said
output terminal which has a Ieading edge coincident with
the leading edge of the input pulse and for terminating
the evtput -pulse after 2 a predetermired pcnod regardless
~of the w 5dth of the i input pulse; said pulse control means
" comprising a pair of tur*d dmde consected back-to-back
and connected in parslic Iwnh inductor means, )
2. A threshold deotector circuit, logie circuit or the like
compr:sma an input terminal f{,r receiving Input pulses,

1

nons of pu.s
polarity. The ouniput prises are obtal

fall time of the input pulses, which 2}

an onip'ut
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5
an output terminal for feeding utput pu}ses of ﬁwd
widths, a first pormally conducting transister stagc cG"ple&
- to said input terminal and cutting off when the input pulse
cxceeds a predotenained Jevel, a second normally non-
r,ovdactmg iransistor $iage ccup}ed 1o s=id first stdge and
conducting whén said first stage becomes non-conducting,
said second stage havmg an output les d coupled 10 said
output terminal, and 2 pdrallel combination connected
between said lead and pround, $aid combination compris-
.ing tunnel dicde™ means ccnn»cted in pa ral!el wuh an
inductor.’

3. A circoit as set farth in claxm 2 wherein saad tunnel |

diode means comprises 2 <mzle tunnel diede.
4. A threshold detector circuit as sef forth in claim 2
wherein said funnel diode means comprises & pair of
tunnel diodes connected back-to-b back, and an additional
ommxt ‘términal camﬂated to the junciion of said pair of
tunnel diodes. - -
" 5. A circuit as set forth in claim 3 further compnsmg
another input terminal, another first transistor stage
coupled to said another input, anothef second transistor

: €
stage coupled to said another first fransistor staze and
having an another output Jead cauplad 10 said -outpot
t»rmmal 2n another paraliel combination connected be-
tween said another lead and ground snd comprising a .
tunncl dinde connected in parailel with an m;.uctm’, a first

_ diode having.6ne electrode conmected in saries with said

10

15

-ontput lead, a sccond diode having one electrode cons

nected in series with said another output jead, the other

'elccirodes of said first and second diodss being connected

together and to said ouiput terminal, said first and second
diodes beme poled so that a pulse is presented at said out-
put terminal only when the pulses controlled by said-
parallel combination and said another paralie]l cordbinas .
tion are coincident. .
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