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SESSION I: Applications of Tunnel Diodes Irvine Aud itorium- 9:00 A.M.-11 :45 A.M. 

Chairman: T. R. Finch, Bell Telephone Laboratories, Inc., Murray Hill, N. J. 

1.1: Esaki Diodes: A Survey 

G. C. Dacey, Bell Telephone Laboratories, Inc., Murray 
Hill, N. J. 

The physical principles underlying Esakl-dlode operation will be pmented. 
Considerations leading to a simple shunt•equlvalent circuit will be dlseussed. 
and general consequences for the use of Esakl diodes In both switching aRd 
transmission circuits will be drawn. 

1.2: Tunnel Diodes and Their Use a s Multi-Junction Circuit 
Elements 
J. J. Tiemann, General Electric Research Laboratory, 
Schenectady, N. Y. 
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Emphasis will be given to an rf-communicatlon system in which It was found 
poulble to perform severa l different functions with one diode. 

1.3: The Tunnel Diode as a Logic Element 
M. H. Lewin, A. G. Samusenko and A. W. Lo, RCA, 
Princeton, N. J. 

! ,~~:nf~,~r ~~ 0s::c~\':."d.us+~: ~~~p~':."e~~~ d~r:t~bi t~:d~n ':,:t~v:c::J~,~~na, 
reset seems particularly attractive, and will be discussed extensively. Data on 
swtlehing speed Jn the mllllmicrosecond range as a function of loading, over­
drive, etc., will be Incl uded. 

1.4: Circuit Principles for Application of Esa ki Diodes at 
Microwave Frequencies 
M. E. Hines, Bali Telephone Laboratories, Inc., Murray 
Hill, N. J. 

The power capacity of single-spot and distributed Esaki -dlode circuits 11 lim­
ited at high frequenclu by the requirement of small diode-Junction dimensions. 
This prob lem can be alleviated by us ing many diode.a in parallel or exten ded 
narrow-strip diodes. Prelim inary experimental resul ts for several types of 
circuits will be given. 

1.5: Tunnel-Diode Radio-Frequency AmpliJier 
E. Miller, H. B. Yin and J. Schultz, RCA, Princeton, N. J. 

In most applications, in the past, conventional amplifiers have been superior to 
negative-resistance amplifiers. Tunnel-diode negative-resistance amplifiers are 
practical , and will be very useful in various receiver applications. This paper 
wi ll discuss t he advantages and disadvantages of tunnel·diode rf amp lifiers. 

1.6: Esaki Diode-Logic Circuits• 
G. W. Neff, S. A. Butler and D. L. Critchlow, iBM, 
Yorktown, N. Y. 

The Esaki diode is a potentially low-cost, high.speed, two-terminal device ex­
hi biting a short-circuit stable negative resistance over a portion of Its volt­
ampere characteristic. This paper will describe dtgltal computer circuits, such 
as shift registers , triggers and counters, which utilize the foregoing charac­
teristics. 

• For possi ble preaeRtatJon In Session E7 

LUNCH : 12:00 Noon to 1:15 P.M.-University Museum 

Formal Opening ol Conference: 1 :45-2:45 P.M.-lrvine Auditorium 

Introductory Comments-Arthur P. Stern, General Electric Electronics Laboratory, Chairman of Conference 

Welcoming Remarks-G. P. Harnwell, President, University of Pennsylvania 

Invited Addresses--

C. Guy Suits, Vice President and Director of Research, General Electric Company 

The Impact of Solid-State Research on U. S. Industry and Technology 

M. ] . O. Strutt, Chairman, Electrical Engineering Department, Swiss Federal Institute of Technology 

Solid-State Circuits Research in Europe 

Dudley Buck Memorial Session 

SESSION 11: Thin Magnetic Films for Logic and Memory 
Irvine Auditorium- 2:45 P.M. -S: 15 P.M. 

Chairman, E. W . Fletcher, MIT, Cambridge, Mass. 

2.1: Thin Magnetic Films: A Survey 

A. V. Pohm, Iowa State College, Ames, Iowa 
The ways In which the various modes can be emp loyed for destructive and non­
destructive memories will be discussed and t heir performance llmltatlons con­
sidered. Existing fi lm memory efforts will be partially surveyed, and the mate­
rial a nd system problems exami ned. Possible future deve lopme nts also wlll be 
discussed. 

2.2: High-Speed Magnetic-Film Logic 
W. E. Proebster, IBM Research Laboratory, Zurich, 
Switzerland 

Thin fi lms of Permalloy-type material exhibit blstablllty and milll mlcroucond 
switchi ng at low power level. The central problem In thi n fi lm logle Is the con­
tro l of t he swi tchi ng of one film by a second fi lm. Methods of constructing a 
shift register and circuits performing loglcal function s wi ll be descri bed. 

2.3: A Thin Magnetic-Film Shilt Register 
K. D. Broadbent and F. J. McClung, Jr., Hughes Research 
Laboratories, Los Angeles, Cal. 

The dynamics and Interactions of domains withi n continuous mag netic thl n-fllm 
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stored and trans lated in and along a continuous evaporated thin magnette film . 

2.4: An Evaporated-Film Cryotron Circuit 
C. R. Smallman, M. L. Ccnen, A. E. Slade and J. L. 
Miles, Arthur D. Little, Inc., Cambridge, Mass. 

A pair of experi mental cryotron circuits wherein each circuit ts a ring oacllla­
tor consisting of 26 cryotrons, measuri ng 15 by 70 mill imeters, will be de• 
scribed . Operation a nd construction of these circuits as two 13•stage oscillators. 
one 26-stage oscillator or one 13-stage (bit) shift register will be dlseussed. 

6:00-7:30 P.M.: Open House Cocktail Party-Independence-Constitution Rooms-Sheraton Hotel 
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&, S. L. Miller. IBM. Poughkeepsie, N. Y. c
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H. Somers, RCA, Princeton, N:..:_ 

E. : Thin Films for Memory-Moderator. A. V. Pohm, Iowa State College, Ames, Iowa t{ 
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J. c;;;;:.;;, MIT, Lincoln Laboratories, Lexington. Mass. , Burroughs Corp., Paoli. Pa. 
S. M. Rubens. Remington Rand, St. Paul, Minn. D. H. Looney, Bell Telephone Laboratories, Inc .. Murray Hill, N. J. <iJ 
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~ ,Ro{(. E. 3: Re !ability Considerations:_Moderator.~ • D. Ro Westinghouse Electric Corp .. Buffalo, N. Y. 
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Panel Members: 

/., K. Davidson, Texas Instruments, Inc., Dallas, Tex. 
\...:- c...J...Thorton Lansdale Tube Co .. Lansdale, Pa . 

. E. Cunnihan. Stromberg-Carlson, Rochester, N. Y. 
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E. 4: Noise Theory-Moderato . G. Linvill, Stanford University, Stanford. Cal. 
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• P. Rafuse•, MIT. Cambridge, Mass. 

W. E. Dahlke. Telefunken. Ulm. German 
~ R. B. Adler. MIT, Cambridge, Mass. 
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. • ngello, Westinghouse Erectric Corp .. Pittsburgh, Pa. CJ.v , /,J.., 
Panel Members: fl., 
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H. Reiner, Standard Elektrik, Stuttgart, Germany P. S. Castro, Lo heed ircraft Corp., Sunnyvale, Cal. 
eneral Electric Co., Syracuse, N. Y. S. R. Hoh, ITT L<f>orato ·es, Nutley, N. J. D. A. Paynter, 

R. P. Putkovich, Westinghouse Electric Corp .. Cheswlc Pa. 

7 ---------~~ = --o=->-,~(&.A.-1 { C, E. 6: Magnetic Logic- octe,ator; E>;--G-;- ngelbart, Stanford Research Institute. , Cal. 

1 'i) ) p ~ K v-- Z t.<-, Panel Members: W F~ JIJ 
tb u. F.. Gia la, Bell Telephone Laboratories, Inc .. Murray Hill, N. J. W~bster, IBM. Zurich, Switzerland 
2 A. J. eyerhoff. Burroughs Corp .. Great Valley, Pa. .S' T. H. Bonn. Remington Rand Univac, Philadelphia, Pa . 
.,.. H. P. Wolff, IBM. Poughkeepsie, N. Y. I./ D. Meier. National Cash Register, Hawthorne, Cal. 

/D. Crane. Stanford Research Inltitute. Menlo Park, Cal. (:J) A • Author of Parametric-C ircuit r .. hniques S.sslon Paper 8.6 

SESSION 111: Digital Logic Irvine Auditorium-9:00 A.M.-12:00 Noon 

Chairman, R. A. Henle, IBM, Poughkeepsie, i • Y. 

3.1: Improvements in Current Switching 
F. K. Buelow, IBM, Poughkeepsie, N. Y. 

The use of stable, low.cost, high -speed diodes In current-switching circui ts has 
reduced delay.per•logic connective to less than 5 mu.sec ; emitter followers were 
employed. Tho current-switch ing circuits offer level setting, wave reshaping , 
and optional signal Inversion. Examples of system building blocks will be shown . 

3.2: Tunnel-Diode Digital Circuitry 
W. F. Chow, General Electric Electronics Laboratory, 
Syracuse, N. Y. 

A tunnel-diode fl ip-flop stage which has advantages with respect to speed, ease 
of operation and component tolerances will be described. Combinations of these 
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be Indicated, 

3.3: A Modulation-Demodulation Scheme for Ultrahigh­
Speed Computing and Wideband Amplification 
W. Eckhardt and F. Sterzer, RCA, Prbceton, N. J. 

When the variable-impedance element of a modulator of rl power 11 reactive, the 
modulating signal may be of smaller power than the rf ( pump) s ignal whi ch It 
controls. A single-stag e amplifier with a 4-db power gain (between a 50-ohm 
geAerator and a 50-ohm load) and a rise time of approximately 0.5 nanosecond 
will be described. 

;;;;,:-;;os,lbl e presentation In Session El2 

3.4: Adaptive Logic 
R. J. Domenico and R. A. Henle , IBM, Poughkeepsie, 
N. Y. 

This paper will describe a new approach to transistor logic des ign , Through th e 
use of a photoconductor matrix with light patterns determining the inter­
connections , logical circuits can be rewired in milli seconds to achi eve different 
: :r:~;:P:rrnlzation. This fl ex ibility can be used to achieve the capability of 

3.5: Design of a Solid-State Neuron Circuit for Use in Self. 
Organizing Systems 
C. L. Coates and E. A. Fisch , General Electric Electronics 
Laboratory, Syracuse , N. Y. 

Practical neuron circuits wh ich utilize semiconductor and magnetic t echniQues 
are being developed . All of the function s dealing with the memory are con ­
trolled by a transfluxor in each Input channel. A continuous indi cation of its 
state, as well as a si mple economical way of alter ing the gain of each channel, 
are thus provf ded. 

3.6: Fast Logic Using Transistor Current-Routing Techniques• 
D. B. Jarvis, L. P. Morgan and J. A. Weaver, Mullard 
Resea rch Laboratories, Salsford, England 

A current- routing system of circuit logic and Its applications will be described. 
Us ing 100-Mc transistors, the following results have been aehleved : A carry 
propagation time of 6 mu.sec per stage : a shift rate in excess of 10 Mc In a 
shift register ; and a del:,.y time of 40 musec In a 5 to 32 decoder. 
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SESSION IV: Applications of New Devices University Muse um-9 :00 A.M .-12 :00 Noon 

Chairman : H. W . Katz, Genera l E lect ric Electronics La bora tory, Syracuse, . Y. 

4.1: A Broad-Band. Fast-Acting, Fenite Sw itch 
D. E. Allen and N. G . Sakiotis, Motorola, Inc., Phoenix, 
Arizona 

Techni ques for the design of a Faraday-rotation switch using a ferrite-loaded, 
quadrup ly-ridged circu lar waveguide will be presented. A minimum Iso lation 
of 26 db in tho OFF positio n and an insertion loss of approximately I db in 
t he ON position over a 20°/o band has been obtained. The switching time Is less 
than one microsecond. 

4.2: A Solid-State Modulator for Millimeter Waves 
E. T . Har k less and R. Vincent, Bell Telep h one 
Laboratories , Inc., Murray Hill. N. J. 

With suitable waveguide components, the rf impedance of gol d-bonded, n-type 
germanium diodes can be varied to obtain nearly complete absorption or nearly 
co mplete refl ectio n. Diode pairs, mounted In waveguide sections, have been com­
bined with hybrid Junctions to produce effici ent, high-speed pulse modulators of 
mi ll imeter waves. 

4.3: Low - Noise Tunnel - Diode Down - Converter Having 
Conversion Gain 
K. K. N. Chang, W . Y. Pan, H. B. Yin, G. H. Heilmeier, 
D. J. Carlson and H. J. Prager, RCA, Princeton, N. J. 

Low-noise high-gain frequency down -conversion has not been posslble with pre­
vious mixer devices or parametric devices. This paper will describe new tun nel­
cJi ode down -converters which have achi eved both extremely high gains and very 
low noi se. 

4.4: Photorectifier Based on a Combination of a Photo­
conductor and an Electret 
J. G. van Santen a nd G. Diemer, N. V. Philips 
Gloeilampenfabrieken, Eindhoven, The Netherlands 

Layers consisti ng of photoconducting CdS powder bound by a suitable glass 
enam el can be form ed after fu sing to a stable photorectifier by means of a com ­
binat ion of heating and passage of de. De- and reformi ng Is possib le. Character­
isti cs and the mechani sm involved will be discussed. 

4.5: A New High-Speed Effect in Solid-State Diodes 
A. F. Bolf, R. Shen, Hewlett-Packard Co., Palo Alto, 
Cal., and J. L. Moll, Stanford University, Stanford, Cal. 

The design of diodes to increase the rate of change of current In t he recovery 
transi ent wi II be discusst1d. Aa ap plicatio ns, a vari,-Me-fre(!uency 2 -m u ec pulse 
generator and a harmon ic generator with significantly hi gher output frequencies 
than can be obtained by previously-known methods will be considered. 

LU NCH : 12 :00 Noon to l : l S P .M.-University Museum 

SESSION V : Information Storage Techniques Irvine Auditorium-1 :30 P.M .-5 :00 P.M. 

Chairman : A . W . Lo, RCA, Princeton, N . J. 
5.1: The Tunnel Diode as a Memory Element 

J. C. Miller, K. Li a nd A. W. Lo, RCA, Princeton, N. J. 
The tunnel diode has been fo un d to be a prom ising new memory element because 
of Its sharp well -defi ned thres hold , doubl e-valued volt-am pere characterist ic, 
fast -switching speed and low diss ipation. Relative merits and lim itations of the 
tu nnel diode compared with other memory elements wi ll be discussed. 

5.2: Sub -Microsecond Core Me mori e s Using Multiple 
Coincidence 
H. P. Schla eppi and I. P. V. Carter, IBM, Zurich , 
Switzerland 

Memories using toroidal ferrite cores with cyc le ti mes below I u.sec will be 
described · mul t iple co incidence bei ng used to increase the selection rat io. 
Switchin g' problems which th ereby arise can be so lved by means of the two •core 
switch. Details of memory models with oscl llograms for 3:1 an d 7 :1 selection 
rat ios will be shown. 

5.3: Fluxlok - A Non-Destructive High-Speed Memory 
Technique Using Standard Ferrite Cores 
R. M. Tillman, Burroughs Corp ., Paoli, Pa. 

Rotation of magneti c moments in standard fe rri te memory cores has been fo und 
to produce relat ively large bi po lar ONE 'a and ZERO 's at clock rates beyond 
10 Mc. ln terro·gatlon can be made with a single pulse of non -criti cal polar ity, 
duratio n and ampl itude. A 64 ·word/ 24-bit tes t memory operating at a 2- ,.. o 
clock rate will be described. 

5.4: Low Coercive-Force Ferrite-Ring Cores for a Fast Non­
Destructively Read Store 
G. H. Perry and S. J. Widdows, Royal Radar 
Establishment, Great Malvern, Englar:d 

Low coerci ve-force ferrite-ri ng cores used under partial swi tching condi t ions 
have properti es very sultablo for high-speed storag e. Current requirements and 
heating In the core are low. Assuming a 4 :1 read-to-write ratio and an address ­
selection time of 100 mu.sec, It should be possi ble to perform 5 storage opera­
tions per u.sec. 

5.5: Memory for a 40-Megacycle Deltic Correlator 
W. Peil and J. Hesler, General Electric Electronics 
Laboratory, Syracuse, N. Y. 

This paper will descri be the operation of a trans istorized sili ca delay- line 
memory : Two standard methods for sendi ng Information t hrough de lay lines t hat 
have a bandpass characteristic are carrier modulatio n and impu lse shocki ng. 
A third method whic h has t he advantages of slmu licity and bandwidth effici ency 
wil l be descri bed. 

5.6: Partial Switching, Non-Destructive Read-Out Storage 
Systems* 
W. L. Shave!. Jr. and 0. A. Gutwin , IBM, Poughkeepsie, 
N. Y. 

This paper will describe an effort to com bine three re lative ly new techniq ues 
to yie ld word- ori ented storage systems character ized by high NORO rates and 
short clear.write cycle times. Switching the fer rite elements in a rotat ional 
mode is desirable because of the lower switching coeffici ents characteri zing this 
mode. 

*For possl ble presentation In Session ES 

SESSION V I: Linear Ampl ification and Generation University Museum-1 :30 P.M.-5 :00 P.M. 

Chairman: F. H. 8/echer, Bell Telephone L abora tories, Inc., Murray Hill, . J. 

6.1: Circuit Applications of a Coaxially Encapsulated 
Microwave Transistor 
V. R. Saari, C. A. Bittmann and R. E. Davis, Bell 
Telephone Laboratories, Inc .. Murray Hill, N. J. 

A diffused-base, alloyed. emitter, mesa germaniu m transistor with base thick• 
nesses of '12 to V4 mi cron has been develoued. A power galn band product in 
excess of 5 kM c has been obtained. Biasing and feedback circuits which are 
compatible with a coaxial structure will be discussed for two-stage amp lifiers. 

6.2: Tunnel-Diode Amplifiers with Unlimited Gain-Bandw idth 
Products 
E. W. Sard , Airborne Instruments Laboratory, Melville, 
N. Y. 

With the use of t he tun nel diode, an unlimi ted gain -ba ndwidth product Is 
th eoreti cally achhvabl e In a si ngle-stage am111ifter employing reali zable network 
elements. The performance of am plifiers using si licon tunnel diodes has agreed 
with theoretically predicted results. 

6.3: Superconductive Devices and Electrical Measurements 
at Low Temperatures 
I. M. Templeton, National Research Council. Ottawa, 
Cana da 

A new device capab le of detecting small vo ltages (about 10- 13 volt) will be 
introduced. It depends for Its operation on a signal current in a superconducti ng 
solenoid winding disturbing the balance of a partially-superconducting bridge 
ci rcuit. The unbalance Is detected by fairly conventio nal means. 

6.4: Solid-State Sampled-Data Bandpass Filters 
L. E. Franks and F. J. Witt, Bell Telephone Laboratories, 
Inc., Murray Hill, N. J. 

A new samp led . data ft lter pri ncip le has been used wi th high-speed swi tching 
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The spurious products introduced by the switching process are at least 50 db 
dow n. 

6.5: Analysis of Transistor Class-C Oscillators 
J. A. Narud, Harvard University, Cambridge, Mass. 

A general analytical investigation of Class -C osci ll ators will be presented and 
ap1>1ied to a l. 5· MC Class-C osci llator using a di ffused- base transistor. The rise 
time and t he width of t he output pu lses are 35 mu.sec and 100 mu.sec, respective­
ly. The experi mental resu lts agree very well with t he theory, 

6:00-7:30 P.M.: Cocktail-Bullet Dinner-Pennsylvania Room and Grand Bal/room-Sheraton Hotel 
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8:00 P.M.: Informal Discussion Sessions-Sheraton Hotel 

E. 7: Tunnel Diode Applications-Moderator, A. W. Lo, RCA, Princeton, N. J. 
Panel Members: 

G. W. Neff', IBM. Ossining, N. Y. 
M. E. Hines, Bell Telephone Laboratories, Inc .. Murray Hill, N. J. 

W. F. Chow. General Electric Co .. Syracuse, N. Y. 
K. K. N. Chang, RCA, Princeton, N. J. 

E. W. Sard. Airborne Instruments Laboratory, Melville. N. Y. 

E. 8: Storage Techniques-Moderator. J. A. Raichman, RCA, Princeton. N. J, 
Panel Members: 

W. L. Shevel:j:, IBM. Poughkeepsie, N. Y. 
R. M. Tillman. Burroughs Corp .. Great Valley, Pa. 
W. Peil, General Electric Co .. Syracuse. N. Y. 
J.E. Mack, Bell Telephone Laboratories. Inc .. Whippany, N. J. 

H. P. Schlaeppi. IBM, Zurich. Switzerland 
J, C. Miller, RCA, Princeton, N. J. 
• c oauthor of Tunnel . Diode Session Paper 1.6 
±Coauthor of Storag e.Tech nique Session Paper 5.6 

G. H. Perry, Royal Radar Establishment, Great Malvern, England 

E. 9: Microelectronics-Moderator. G. Sziklai, Westinghouse Electric Corp., Pittsburgh, Pa . 
Panel Members: 

I. N. Ross, Bell Telephone Laboratories, Inc., Murray Hill, N. J. P. B. Myers, Motorola. Phoenix, Arizona 
D. C. Engelhart. Stanford Research Institute, Menlo Park. Cal. 
A. McWhorler, MIT, Cambridge, Mass. 
I. A. Lesk, General Electric Co .. Syracuse, N. Y. 

W. Adcock, Texas Instruments, Inc .. Dallas, Tex. 
R. Norman, Fairchild Semiconductor Corp .. Palo Alto, Cal. 

H. W. Henkels, Westinghouse Electric Corp .. Youngwood. Pa. 

E. 10: Parametric Applications-Moderator, B. Salzberg, Airborne Instruments Laboratory. Melville, N. Y. 
Panel Members: 

A. Berk, Hughes Aircraft Co., Culver City, Cal. 
K. E. Shreiner, IBM, Yorktown, N. Y. 

R. S. Engelbrecht, Bell Telephone Laboratories, Inc .. Whippany, N. J. 
H. Hsu. General Electric Co .. Syracuse, N. Y. 

Robert Adler, Zenith_!ladio Corp .. Chicago, Ill._ L. Nergaard, RCA, Princeton, N. J. 

E. 11: High-Frequency Amplification and Generation- Moderator, J. B. Angell. Philco Corp., Philadelphia, Pa. 
Panel Members: 

C. H. Knowles, Motorola, Phoenix. Arizona V. H. Grin!ch, Fairchild Semiconductor Corp .. Palo Alto. Cal. 
L. D. Wechsler. General Electric Co., Syracuse, N. Y. 
R. L. Pritchard, Texas Instruments, Inc .. Dallas, Tex. 

J, M. Early. Bell Telephone Laboratories. Inc .. Murray Hill. N. J. 
F. H. Blecher. Bell Telephone Laboratories. Inc .. Murray Hill, N. J. 

E. 12: Semiconductor Logic- Moderator, W . B. Cagle, Bell Telephone Laboratories, Inc .. Whippany, N. J. 
Panel Members: 

M. H. Lewin, RCA, Princeton, N. J. L. P. Morgan•. Mullard Research Laboratories, Salsford, England 
R. F. Schauer, Iowa Stale College, Ames, Iowa 
J. T. Lynch, Burroughs Corp .. Paoli. Pa. 

E. G. Seymour, General Electric Co .. Ithaca. N. Y. 
F. K. Buelow, IBM, Poughkeepsie, N. Y. 

• coauthor of Digi t al Logic Sess i on Paper 3. 6 

SESSION VI I: Microelectronic Considerations Irvine Auditorium-9:00 A.M.-12:00 Noon 

Chairman : J. R. Nall, Fairchild cmiconrluct9r Corp ., Mountain View, Cal. 

7.1: Microelectronics and the Ari of Similitude 
D. C. Engelbart. Stanford Resea rch Institute , Menlo 
Park, Ca l. 

Extre me miniatur ization of devices and circuits will take th e researcher into 
r r.alms of physical phenomena where his judgment and intuition may not serve 
him faithfully. This is due to the difference in re lative scaling effects. How the 
art of scaled-model usage {si militude) may help will be discussed. 

7 .2: Speed, Power and Component Density in Multiehmenl 
High-Speed Logic Systems 
J. M. Early , Bell Teleph one Laboratories, Inc., Murray 
Hill. N. J. 

This naper will discuss t he interrelationships between the factors upon which 
the maximum number of logic elements that can com muni cate with each other 
within a sing le cyc le depends. Particu lar attention will be given to speed and 
system-volume considerations. 
'i .3: Conc.,pi oi Molecular Eii':lifit,erlng 

H. W. Henkels, Westinghouse Electric Corp., 
Youngwood, Pa. 

The co ncept of molecular engineering as appli ed to th e develoument of functional 
electronic blocks to 11 erform desired system functions will be reviewed. Advan­
tages and di sadvantages of this aJJJJroac h, as far as factors of reliability, wei ght, 
s ize and fl exibility are co ncerned, will be discussed and examJJl es will be given. 

7.4: Solid-State Micrologic Elements 
I. Haas, J. T. Last a nd R. H. Norman, Fairchild 
Semiconductor Corp .. Palo Alto, Cal. 

Basic micrologic elements which operate at 20 Mc per-logic function will be 
descr ibed. The feasi bility of using the uncased elements for packaging th e 
logic system of a typical real-time digital computer in a volum e of the order of 
1.5 cubic inches will be demonstrated. 

7.5: Semiconductor Inductance Diode 
J. Nishizawa and Y. Watanabe, Tohoku University , 
Sendai, Japan 

The possibility of obtafning inductance using a semiconductor diode will be 
described. The inductance arises from the time delay of injected-carrier propa­
gation through a highly resistive region. A value of 0.4 h at 3.5 kc has been 
obtained with a negat;ve resistance in seri es. 
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8.1: Microwave Properties of Semiconductors: A Survey 
H. Kroemer, Varian Associa tes, Palo Alto.' Ca l. 

An aupra isal of microwave properties of semico nductors will be presented. The 
negative-mass effect, cyc lotro n resonance and the tunnel effect will be discussed. 

8.2: Low-Frequency Reactance Amplifier 
J. R. Biard , Texas Instrumen ts, Inc .. Dalla s, Tex. 

Stable voltage amplification of 30 db and noise floures of less than 1.0 db have 
been observed in a reactance am1> lifler for signal frequencies between I and 
40 cps. The ci rcu it configuration is a double-sideba:,d u11-co nverter or modl:lator, 
and employs a pump frequency of 150 kc. 

8.3: A Passive Parametric Limiter 
A. A. Wolf a nd J. E. Pippin, Sperry Microwave 
Electronics Co., Clearwater, Florida 

This paper wi ll discuss a passive parametric limiter in which limiting is 
ac hi eved by convertin g signal-freQuency power into oscillations at another fre. 
quency. Above five milliwatts, output power is constant within ± I db over an 
input power range greater than 20 db. Low-level ir.sertio n loss is less than 
0.5 db. 

8.4: Backward Traveling-Wave Pararr.etric Amplifier 
Hsiung Hsu , General Electric Electronics Laboratory , 
Syracuse, N. Y. 

The l1ackward traveling.wave parametric amplifier has a narrow bandwidth, but 
is tunable electronically over a wide frequency range. The amplifier may be used 
as an electronically-swept amplifier, similar to conventional backward wave tube 
amp lifiers. The mechanism of this type of am1>lifier will be- exp lained. 

8.5: An Analysis of Sub-Harmonic Pumping of Parametric 
Amplifiers 
K. E. Mortenson , General Electric Research Laboratory, 
Schenectady, N. Y. 

Th e 1rnrpose of this analysis was to study in some detail the operation of a 
1rnrametric amplifier 11um ped sub-harmonically as compared with being pumped 
directly. 

8.6: Measurement of Absolute Noise Performance of 
Parametric Amplifiers • 
R. P. Rafuse, MIT, Cambridge, Ma ss. 

Any measurement procedure which seeks to determine the absolute noise per­
forma nce of a negative-resistance am111ifler must include the behavior of the 
am1Jlifi er in a cascade. Thi s IJal)er will 11ropose and verify a method of optimizing 
the noise figure of a cascade of a negative -resistance amplifier and a noisy, 
uni lateral second sta ge. 

• For possible 1>resentation in Session E4 
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