






































































































































1.4: AN INTEGRATED ELEMENTAL LOW-VOLTAGE 
OPERATIONAL AMPLIFIER, M. J. Hellstrom and W. R. 
Harden, Westinghouse Electric Corp., Linthicum Heights, Md. 
A low-power operational amplifier that has medium open-loop gain 
will be described. Optimum circuit performance can be maintained, 
notwithstanding power drain and voltage gain changes due to am­
plifier's external components. 

1.5: CURRENT INPUT DIFFERENTIAL AMPLIFIERS 
WITH HIGH COMMON MODE REJECTION, J. I. Brown. 
Monash University, Clayton, Victoria, Australia. 
This· paper will describe a new differential amplifier, the dual of 
conventional amplifiers, whose output is proportional to the differential 
mode input current, while common-mode currents are rejected. High 
common-mode rejection can be maintained over wide bandwidths. 

Wed./l :45-2:45/Irvine Aud. 

SESSION III-FORMAL OPENING OF CONFERENCE 

INTRODUCTORY COMMENTS-J.D. Meindl, Stanford Uni­
versity Chairman of Conference 

WELCOMING REMARKS-Gaylord P. Harnwell, President, 
University of Pennsylvania 

1968 CONFERENCE AWARDS-J. S. Mayo, Bell Telephone 
Laboratories, Inc., Chairman, 1968 Conference 

3.l:-KEYNOTE ADDRESS: STRATEGY AND TACTICS FOR 
INTEGRATED ELECTRONICS, J. A. Morton, Bell Telephone 
Laboratories, Inc., Murray Hill, N.J. 
A critical. evaluation citing how through an orderly evolution of 
compatible semiconductor and thin-film technologies, we can provide 
for continuing major advances in the performance, complexity and 
diversity of integrated electronics. 

Wed.l2:50-5:30/Irvine Aud. 

SESSION IV: Semiconductor Memories 

Chairman: L. Spandorfer, Univac Corp., Blue Bell, Pa. 

4.1: A HIGH-PERFORMANCE MONOLITHIC STORE, J. K. 
Ayling, R. D. Moore, G. K. Tu, IBM Corp., Poughkeepsie/E. 
Fishkill, N.Y. and B. Agusta, IBM Corp., Essex Junct., Vt. 
A 40-ns access bipolar monolithic memory of 2021 words x 144 bits 
capacity has been developed and incorporated in a computing system. 
The design and structure of a 64-bit silicon chip will be presented and 
some aspects of the organization and circuit design discussed. 
4.2: A 40-NS, 144-BIT N-CHANNEL MOS-IC MEMORY, H. 
Yamamoto, M. Shiraishi and T. Kurosawa, Nippon Electric Co., 
Ltd., Tokyo, Japan 
A monolithic MaS 144-bit random access memory has been fabricated, 
using N -channel MaS transistors. The memory operates with a lOons 
access time, 30-ns non-destructive read cycle time, and a 40-ns write 
cycle time. 

4.3: AN INTEGRATED ASSOCIATIVE MEMORY ELEMENT, 
R. F. Herlein and A. V. Thompson, American Micro-Systems, 
Inc., Santa Clara, Calif. 
The design of an integrated, parallel-organized, associative memory 
element containing the majority of repetitive logic required to im­
plement a large, flexible associative memory system will be described. 

4.4: ANOMALOUS BEHAVIOR IN STACKED-GATE MOS 
TETRODES, H. G. Dill, R. W. Bower and K. G. Aubuchon, 
Hughes Research Laboratories, Newport Beach, Calif. 
This paper will describe a new type of trapping effect observed in 
stacked-gate MaS tetrodes. Control of and application of this effect to 
an electrically-alterable read-only memory will be discussed. 

4.5: THE APPLICATION OF MNOS TRANSISTORS IN A 
PRESET COUNTER WITH NONVOLATILE MEMORY, F. 
W. Flad, Harry Diamond Laboratories, Washington, D.C. and 
C. J. Varker and H. C. Lin, Westinghouse Electric Corp., Elk­
ridge, Md. 
A DC binary circuit which utilizes P-channel MNOS transistors for all 
circuit functions and several novel characteristics such as nonvolatile 
storage, preset complementing and the elimination of a threshold 
voltage drop on the load devices will be discussed. 

Wed./2:50-5:30/Univ. Museum 

SESSION V: Optoelectronic Technology 
and Applications 

Chairman: D. Sawyer, NASA Electronic Research Center, Cam­
bridge, Mass. 
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5.1: INTEGRATED ELECTRONICS FOR A READING AID 
FOR THE BLIND, J. D. Meindl, J. D. Plummer, P. J. Salsbury 
and J. S. Brugler, Stanford University, Stanford, Calif. 
A novel dictionary-size optical-tactile reading. aid for the blind has 
been developed using integrated electronics. Salient features include 
efficient multiplex circuitry, a unique image sensor and automatic 
compensation of optical changes in reading material. 

5.2: LIQU,ID CRYSTAL MATRIX DISPLAYS, B. J. Lechner, 
F. J. Marlowe, E. O. Nester and J. Tults, RCA Laboratories, 
Princeton, N.J. 
The display related properties of liquid crystal cells and addressing 
techniques for liquid crystal matrix displays will be presented. A 
36-element matrix producing moving half-tone images in real time 
will be described. 

5.3: DESIGN OF AN ALL SOLID-STATE NUMERIC DIS­
PLAY USING LSI READ-ONLY MEMORY, J. C. Barret, Hew­
lett-Packard Co., Palo Alto, Calif. 
An all solid-state display has been developed by combining a matrix 
of 28 GaAs luminescent diodes with complex silicon integrated cir­
cuits. Design trade-offs will be discussed showing the total interaction. 
Some applications will be illustrated. 

5.4: MONOLITHIC ARRAYS OF LIGHT-EMITTING DE­
VICES WITH INTERNAL MEMORY, A. M. Barnett, R. E'. 
Glusick, H. A. Jensen, V. F. Meikleham and D. C. Osborri, 
General Electric Co., Syracuse, N.Y. 
This paper will describe a semiconductor display with inherent mem­
ory whose central element is a monolithic integrated circuit that per­
forms the logic function in addition to the optical output on the 
display surface. Matrix address is permitted. 
5.5: A HIGH-SPEED, WORD ORGANIZED, PHOTO­
DETECTING ARRAY, R. S. Mezrich, D. H. R. Vilkomerson and 
J. M. Assour, RCA Laboratories, Princeton, N.J. 
A word-organized photodetecting array capable of submicrosecond 
response to low light-level signals will be described. The array uses 
PIN diodes for both detection and selection, and fabrication in 
monolithic form has been achieved. 

Wed.l8:00/Sheraton Hotel 

Informal Discussion Sessions 
2. ANALOG INTEGRATED CIRCUITS (East Ballroom) 
Moderator: J. E. Solomon, Motorola Semiconductor Products 
Div., Phoenix, Ariz. 
The latest advances in integrated operational amplifiers, multipliers 
and voltage regulators will be discussed. Discrete and Ie approaches 
will be compared and trends toward more complex analog processes, 
circuits and hybrid systems will be covered. 

Panel Members: H. Koerner, Burr-Brown Research Inc., Tucson, Ariz. 
R. Stata, Analog Devices, Inc., Cambridge, Mass. R. ]. Widlar, Na­
tional Semiconductor Corp., Santa Clara, Calif. G. Wilson, Fairchild 
Semiconductor, Palo, Alto, Calif. B. Gilbert, Textronix, Inc., Beaver­
ton, are. W. Howard, Univ. of California, Berkeley, Calif. 

3: CUSTOM VERSUS STANDARD LSI (Pennsylvania West) 
Moderator: R. Ulrickson, Fairchild Semiconductor, Mountain 
View, Calif. 
As it becomes possible to make semiconductor logic devices having 
the functional complexity of digital subsystems, can we define standard 
products or is LSI inherently custom? Panelists from digital systems 
manufacturers will compare their needs against product plans of 
semiconductor houses. 

Panel Members: H. Miller, RCA Laboratories, Princeton, N.J. D. 
T'Vinsted, Signetics Corp., Sunnyvale, Calif. C. Ghest, Fairchild Semi­
conductor, Mountain View, Calif. W. R. Raisanen, Motorola Semicon­
ductor, Products Div., Mesa, Ariz. U. Fab,er, Burroughs Corp., Paoli, 
Pa. R. W. Ballard, Litton Data System, Van Nuys, Calif. 

5: IMPACT OF LSI ON MEMORY ORGANIZATION AND 
DESIGN (Independence-Constitution) 
Moderator: J. I. Raffel, MIT Lincoln Laboratory, Lexington, 
Mass. 
The probable impact of LSI on computer memory organization and 
design, with respect to storage, hierarchies switching, parallel access, 
logic and memory will be considered. 

Panel Members: C. Hornbuckle, MIT Lincoln Laboratory, Lexington, 
Mass. M. Pirtle, University of California, Berkeley, Calif. G. H. 
Barnes, Burroughs Corp., Paoli, Pa. C. Conti, IBM Corp., Pough­
keepsie, N.Y. 

6: ELECTROLUMINESCENT-DIODE ALPHANUMERIC 
DISPLAYS (Hall of Flags) 
Moderator: E. I. Gordon, Bell Telephone Laboratories, Inc., 
Murray Hill, N.J. 
Device technology and characterization, circuits and electronic-optical 
interface topology for various approaches toward alphanumeric dis­
play using electroluminescent devices will be discussed. 
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You can be yourself at RCA 
We don't care if your sartorial taste runs 
to the casual or conservative; or if 
you walk, waddle or strut. 

Give us creative thinking, well grounded 
in computer technology and a broad 
knowledge of man's needs, today 
and tomorrow. 

Give us that, and we'll give you a great 
place to work. 

Our people work in small intimate 
groups. The atmosphere is stimulating. 
And personally satisfying. 

CIRCLE NO. 900 ON INQUIRY CARD 

We're engaged in some of the most 
interesting engineering projects of our 
day-developing large-scale, 
multi-purpose computers. 

Other RCA technologies range from 
underseas to outer space. This makes it 
easy to reach experts in almost any 
field when a problem pops up. 

We're moving ahead fast in a rapidly 
expanding field. There are openings at 
all levels. Opportunities for advancement 
are excellent. 

Our prime need is for engineers with 
vision, who can combine a thorough 
understanding of computers with 
unique inventiveness. 

If this sounds like your kind of place, 

your kind of work, we invite you to 
get in touch. 

Your background or education should 
include the design of circuits, 
micro-circuits, logic, memory, power 
supplies, systems, communications, 
or design automation. 

Mail your resume to Mr. J. H. Nostrand, 
Dept. HW·2, RCA Information Systems 
Division, Bldg. 13-2, Camden, New Jersey 
08102. We are an equal 
opportunity employer. 

ROil 



Panel Members: R. E. Brown, Monsanto Co., Cupertino, Calif. M. M. 
Atalla, Hewlett-Packard Laboratories, Palo Alto, Calif. R. W. Keyes, 
IBM Corp., Yorktown Heights, N.Y. R. James, RCA, Somerville, N.]. 
lV. Rosenzweig, Bell Telephone Laboratories, Inc., Murray Hill, N.J. 

Thurs.l9:00-12:00/Irvine Aud. 

SESSION VI: Digital Circuits 

Chairman: V. I. Johannes, Bell Telephone Laboratories, Inc., 
Holmdel, N.J. 

6.1: A LARGE-SCALE INTEGRATION HYBRID SUB­
STRATE, M. Dumesnil and J. Schroeder, Fairchild Semicon­
ductor, Palo Alto, Calif. 
Two high-density multichip subsystems utilizing beam lead iCs and 
multilayer metal technology on large ceramic substrates will be de­
scribed: a 26-IC dual four-bit arithmetic unit (11" by 2") and a 
16 kjb random-access MOS memory (304 ICs) on a 4" X 5'r alumina 
card. 

6.2: HIGH-SPEED LSI CURRENT MODE LOGIC ARRAYS 
FOR LIMAC, A. Rashid, RCA. Somerville, N.J. 
Design and fabrication of high-speed 72- and 144-gate arrays de­
veloped for the LIMAC computer will be described. Arrays employ a 
low-power current mode logic cell with 4 to 5-ns propagation delay 
at 10 mW to provide increased logic complexity at reduced power 
dissipation. 

6.3: AN INTEGRATED LOGIC GATE WITH SUBNANO­
SECOND PROPAGATION DELAY AS A SYSTEM ELEMENT, 
H. S. Gold, Bell Telephone Laboratories, Inc., Holmdel, N.J., 
R. A. Pederson, Bell Telehpone Laboratories, Inc., Allentown, 
Pa. 
Subnanosecond propagation delays in a system environment have 
been achieved using beam-lead silicon integrated-circuit chips as­
sembled on ceramic substrates. The basic gate design and perform­
ance of a multi-Chip logic circuit will be discussed. 

6.4: A 30-CIRCUIT MONOLITHIC CHIP WITH 750-PS 
LOADED-CIRCUIT DELAY PER STAGE, V. A. Dhaka, J. 
Langdon, E. J. Vanderveen, C. Chen, A. Oberai, B. P. F. Wu 
and R. Sechler, IBM Corp., Hopewell Junction, N.Y. 
A high-spe~d .30-<:ircui~ silicon chip using non-saturating emitter­
coupled logiC CIrcUIts With 750-ps loaded delay per stage using 3-level 
metalization, will be described. The chip contains 210 transistors and 
196 resistors. 

6.5: AN APPLICATION OF A MONOLITHIC DISPLAY IN­
TEGRATED CIRCUIT, K. Yoshimura, H. Tanaka, K. Okura, 
M. Sakai and T. Matsumura, Nippon Electric Co., Ltd., Tokyo, 
Japan 
This paper will discuss an indicator tube driver circuit using MOS 
and bipOlar transistors in a monolithic form, making it economically 
practical to use the driver in desk-top calculators. 

6.6: A FULLY INTEGRATED TIMING GENERATOR FOR 
THE PICTUREPHONE VIDEO TELEPHONE CAMERA, 
P. C. Davis and K. R. Gardner, Bell Telephone Laboratories, 
Inc., Reading, Pa. A. M. Gordon, Bell Telephone Laboratories, 
Inc., Holmdel, N.J. 
A complete timing generator has been realized using five beam-leaded 
silicon ~nd two tantalum integrated ci!:cuits, including 217 transistors, 
345 reSistors, and capacitors totaling 400 pf, all mounted on one 
square inch of ceramic. 

Thurs.ll :30-5:00/Irvine Aud. 

SESSION IX: Solid-State Power Control 

Co-Chairman J. C. van Vessem, Philips Integrated Circuits Div., 
Nijrnegen, Netherlands and J. D. Harnden, Jr., General Electric 
Co., Schenectady, N.Y. 

9.1: A MONOLITHIC INTEGRATED CIRCUIT FOR PRO­
PORTIONAL POWER CONTROL, J. Mullaly, General Elec­
tric Co., Syracuse, N.Y. and E. K. Howell, General Electric Co., 
Auburn, N.Y. 
~he . desi~n and. performance of an AC line-operated phase-control 
CirCUit Will be discussed and novel monolithic functional elements­
full-wave bridge rectifier, silicon bilateral switch, and low im­
pedance zener-described and related to performance. 

9.2: SUBMINIATURE SILICON PRESSURE TRANSDUCER, 
A. C. M. Gieles, Philips Research Laboratories, Eindhoven, 
Netherlands 
By combining spark erosion and electrochemical etching it has been 
found possible to fabricate . solid-state: m.icrotransducers. Technology 
for a pressure transducer, With an epItaXial layer as the diaphragm 
will be described. ' 

9.3: A NEW PRESSURE-SENSITIVE DIODE AND ITS AP­
PLICATION TO SWITCHING CIRCUITS, A. Yamashita, M. 
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Tanaka and T. Suzuki, Matsushita Electric Industrial Co., Ltd., 
Osaka, Japan 
A high-sensitivity 'pressure diode with a resistance variation of 
1000-10,000 has been developed. Solid-state switching circuits and SCR 
controls using the pressure-sensitive diode will be described. 

9.4: A SWITCHING CIRCUIT FOR A BRUSH LESS DC MO­
TOR CONTAINING A SI HALL ELEMENT, G. Bosch, Philips 
Research Laboratories, Eindhoven, Netherlands 
A circuit containing a Si Hall element that can drive a brushless DC 
motor will be described. Requirements with respect to the accuracy 
of the components will be given and compared with possibilities of 
the curren t Si technology. 

9.5: A NEW PHASE-SENSITIVE RECTIFIER CIRCUIT EM­
PLOYING A FLOATING POWER SUPPLY, R. C. Bowes and 
E. F. Good, Royal Radar Establishment, Great Malvern, Worcs., 
England 
A phase·sensitive rectifier with a dynamic range of 10' from 3 Hz-IOO 
kHz that features a floating power supply insensitive to component 
values and supply voltages will be described. 

9.6: SURGE VOLTAGES IN RESIDENTIAL AND INDUS­
TRIAL POWER CIRCUITS, F. D. Martzloff and G. J. Hahn, 
General Electric Co., Schenectady, N.Y. 
The effect of transient voltage on solid-state circuits is often detri­
mental. Data on surge severity and occurrence that devices must 
withstand to insure more reliable solid-state circuit design will be 
covered. 

Thurs.ll :30-5:001 Annenberg Aud. 

SESSION XI: Computer-Aided Design 

Chairman: R. E. McMahon, MIT Lincoln Laboratory, Lexing­
ton, Mass. 

11.1: COMPUTER ANALYSIS AND SIMULATION OF MOS 
CIRCUITS, A. Feller, RCA, Camden, N.]. 
The algorithm, model and results of computer programs with a 
built-in large signal MOS model that provides DC and transient 
analysis of P, N or complementary MOS circuits will be covered in 
this paper. 

11.2: TOPOLOGICAL LAYOUT DESIGN OF MONOLITHIC 
IC IN COMPUTER-AIDED DESIGN, K. Yoshida and T. 
Nakagawa, Tokyo-Shibaura Electric Co., Kawasaki, Japan 
This paper will discuss a topological layout project for IC components 
using a computer, based on given circuit diagrams and order of 
bonding pads. 

11.3: TOPOLOGICAL SYNTHESIS PROCEDURE FOR CIR­
CUIT INTEGRATION, W. L. Engi and D. A. Mlynski, Tech­
nische Hochschule, Aachen, Germany 
A computer-aided topOlogical layout of components and wiring in 
integrated circuits will be presented based' on a new kind of graph 
which accounts for all technological restrictions, as ~ell as possibilities. 

11.4: DIAGNOSIS OF SINGLE GATE FAILURES IN COM­
BINATIONAL CIRCUITS, G. D. Hornbuckle and R.N. Spann, 
MIT Lincoln Laboratory, Lexington, Mass. 
A method for diagnosing arbitrary single-gate failures in combina­
tional logic circuits will be presented. The procedure will locate the 
faulty gate and describe its failure which may be any detachable 
transformation of the correct gate function. 

11.5: A MOST MEMORY USING DISCRETIONARY WIRING, 
A. F. Beer, K. H. Nicholas and I. H. Lewin, Mullard Research 
Laboratories, Redhill, Surrey, England 
This paper will describe an integrated 1024-bit MOST memory, in­
~ludin~ selection matrices, .using. discretionary wiring. The technology, 
mcludmg the optomechamcal mask generator and performance, will 
be discussed along with some indication of costs in production. 

Thurs.l8:00/Sheraton Hotel 

Informal Discussion Sessions 

7: IGFETS TODAY (West Ballroom) 
Moderator: H. C. Lin, Westinghouse Electric Corp., Elkridge, 
Md. 
The following problems will be probed by the panel. Comparison of 
IGFETs with bipolar transistors for LSI. The state-of-the-art for 
N-channel, complementary nitride and other gate insulators and sub­
strates. Applications in memories, shift registers, and other digital 
and linear circuits. 

Panel Members: F. M. Wan lass, General Instrument Corp., Salt Lake 
City, Utah. A. C. Lowell, Autonetics, Anaheim, Calif. S. Katz RCA, 
Somerville, N.J. A. K. Rapp, Philco-Ford Corp., Blue Bell, Pa.' lV. C. 
Kessler, National Cash Register Co., Dayton, O. D. A. Hodges, Bell 
Telephone Laboratories, Inc., Murray Hill, N.J. 
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Logic Designers: 
Help IBM develop large-scale 
data processing systems. 

We need Logic Designers to develop the hard­
ware for large-scale scientific systems, designed 
to solve complex problems having extremely 
large computational loads. Loads that are found 
in such areas as weather forecasting, radiation 
burst effects, or signal processing. 

Imaginative new concepts. 
Advanced concepts in system architecture are 

being explored to achieve exceptionally high 
data processing rates. 

You would work on the design and develop­
ment of systems hardware and its integration 
into the overall system. 

If you qualify, you could get in on the ground 
floor of important advances in large-scale com­
putation. 

You should have an E.E. degree (or its equiva­
lent) and two years' experience in large-scale 
scientific or commercial data processing sys· 
terns, including logic design. 

Grow with IBM. 

This development program is just one of the 
many we have at IBM's Federal Systems Divi­
sion, located near Washington, D.C. 

For example, we are deeply involved with the 
manned space program. Working on systems to 
analyze delicate seismological disturbances. And 
designing many new real-time, on-line informa­
tion systems. 

It has been these kinds of advanced programs 
that have kept IBM a leader in the information 
processing industry. 

Call or write. 

Learn more details. Call Jim Dunn at (301) 
921-7724 collect any weekday between 9 and 
4:30. Or, if you prefer, send a brief letter or re­
sume to him at IBM Corporation, Federal Sys­
tems Division Headquarters, Dept. CA1031, 
18100 Frederick Pike, Gaithersburg, Md. 20760. 

An Equal Opportunity Employer 

IBM 
® 
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MODEL 1300 
IBM 360 Computer 

Compatible Magnetic 
Tape Unit 

INCREMENTAL,WRITE to 
1200 char/ sec· 

or'INCREMENTALWRITE, 
SLEW READ 

orCpNTINUOUS WRITE to 25 IPS 
or CONTINUOUS WRITE, 

CONTINUOUS READ 

~/TRACK, 800 BPI or 7/ TRACK 

All Computer Compatibility features 
including IRGap, LRCC, CRCC, EOF. 
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PRICES FROM $2590 

'J -DIGI-DATA CORPORATION 
4315 BaltImore Ave, Bladensburg, Md, 20710· (301) 277-9378 

CIRCLE NO. 34 ON INQUIRY CARD 

8: ULTRA HIGH-SPEED DIGITAL TECHNIQUES 
(East Ballroom) 

Moderator: D. DeWitt, IBM Corp., Hopewell Junction, N.Y. 
The status and possible future directions of very fast computer logic, 
including system needs, device, circuit and packaging approaches 
and their poten tial, will be discussed. 

Panel Members: A. V. Brown, IBM Corp., Yorktown Heights, N.Y. 
H. Cardinas, Texas Instruments, Inc., Dallas, Tex. M. J. Flynn, 
Evanston, Ill. B. T. Murphy, Bell Telephone Laboratories, Inc., Mur­
ray Hill, N.J. J. A. Narud, Motorola Semiconductor Div., Phoenix, 
Ariz. H. Runkel, Control Data Corp., Chippewa Falls, Wis. R. B. 
Seeds, Fairchild Semiconductor, Palo Alto, Calif. 

11: COMPUTER-AIDED CIRCUIT DESIGN 
(Independence-Constitution) 

Moderator: D. Pederson, University of California, Berkeley, 
Calif. 
The focus in this panel session will be on alternate approaches for 
circuit design, as well as the needs of the circuit designer. The re-J 
quirements imposed on the computer will also be discussed, and 
additionally, the panelists will explore what has been accomplished 
to date and offer some predictions. 

Panel Members: M. L. Dertouzos, MIT, Cambridge, Mass. E. J. Bald­
win, Bell Telephone Laboratories, Inc., Murray Hill, N.J. D. K. Lynn, 
Motorola Semiconductor Products Div., Mesa, Ariz. R. A. Rohrer, Fair­
child Semiconductor, Palo Alto, Calif. M. O'Hagan, Southern Methodist 
University, Dallas, Tex. R. J. Schreiner, Fairchild Semiconductor, 
Mountain View, Calif. 

Fri./9:00-12:00/Irvine Aud. 

SESSION XII-INVITED: Technology for Integrated 
Circuit Design 

Chairman:, C. Thornton, Philco-Ford Corp., Blue Bell, Pa. 

12.1: NEW SIMPLIFIED BIPOLAR TECHNOLOGY AND 
ITS APPLICATION TO SYSTEMS, B. T. Murphy, Bell Tele­
phone Laboratories, Inc., Murray Hill, N.J., S. M. Neville, Bell 
Telephone Laboratories, Inc., Indian Hill, Ill. and R. A. Peder­
sen, Bell Telephone Laboratories, Inc., Allentown, Pa. 
New bipolar integrated circuit structures, which use no more process­
ing steps than a conventional transistor, promise reduced processing 
costs and an increase in circuit packing density. This should lead to 
corresponding reductions in system cost with improved system per­
formances; these improvements will be described. 

12.2: TECHNOLOGY FOR DESIGN OF LOW POWER CIR­
CUITS, C. Bittman, G. Wilson, R. Whittier and R. Waits, 
Fairchild Semiconductor, Palo Alto, Calif. 
A comprehensive discussion of circuit design and technology for the 
realization of micropower consumption in linear integrated circuits 
will be offered. Essential transistor and resistor, physics and process 
technology with tradeoffs in circuit design between speed, power dis­
sipation, and scale of integration will be discussed. 

12.3: THE INTERACTION OF TECHNOLOGY AND PER­
}<~ORMANCE OF COMPLEMENTARY SYMMETRY MOS IN­
TEGRATED CIRCUITS, P. D. Gardner and R. W. Ahrons, 
RCA, Somerville, N.J. 
The technology of complementary MOS has already resulted in signifi­
cant advantages in circuit simplicity, speed-power, and noise immuni­
zation. Future technological improvements to increase device gain, re­
duce capacity, and increase packing density will make complementary 
MOS even more attractive. The relationships among device physics, 
processing technOlogy and performance will be presented. 

12.4: THE IMPACT OF TECHNOLOGY ON RADIATION­
HARDENED INTEGRATED CIRCUITS, J. P. Spratt, G. L. 
Schnable and J. Standeven, Phil co-Ford Corp., Blue Bell, Pa. 
The physics, process technology, and circuit design of radiation-hard­
ened ICs will be discussed. Appropriate circuit design, plus optimum 
processing techniques (dielectric isolation, small geometry, controlled 
assembly methods, etc.) will be shown to improve low-power integrated 
circuits to the point where they no longer limit most systems ex­
posed to nuclear weapons. 

Fri.l9:00-12:00/Univ. Museum 

SESSION XIII: Analog Circuits 

Chairman: R. W. Ahrans, RCA, Somerville, N.J. 

13.1A: CONTACT RESISTANCE ON DIFFUSED RESISTORS. 
H. H. Berger, IBM Deutschland, Boeblingen, Germany 
The electrical behavior of contacts on diffused resistors can be ex­
plained by an equivalent transmission line. What contributes to the 
contact resistance and how the contacts can be optimized will be dis­
cussed in this paper. 
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13.Ill: CURRENT CROWDING ON METAL CONTACTS TO 
PLANAR DEVICES, H. Murrmann and D. Widmann, Siemens 
AG, Munich, Germany 
The results of a theoretical and experimental investigation of contact 
resistance and current distribution in metal·to·silicon contacts of 
planar devices will be presented. Typical experimental values of the 
transition resistance between metal and diffusion layers will be olfered. 

13.2: INTEGRATED MOS ANALOG DELAY LINE, R. A. Mao, 
K. R. Keller and R. W. Ahrons, RCA, Somerville, N.J. 
An analog fixed or variable delay line using P·channel MOS field­
effect transistors has been monolithically fabricated on silicon. This 
paper will describe sample·and·hold operation, design considerations, 
properties, and applications of this integrated circuit. 

13.3: PULSED FILTER NETWORKS-A MEANS OF AM· 
PLIFYING AND VARYING TRANSFER FUNCTION PA· 
RAMETERS, J. A. Kaehler, Martin Marietta Corp., Denver, 
Colo. 
This paper will discuss a technique of pulsing filter networks that 
simultaneously achieves the realization of continuously variable filter pa­
rameters and capacitor multiplication. Active elements are shared to 
provide multiple transfer function channels whose parameters are pulse 
controlled. 

13.4: A HIGHLY EFFICIENT, INDUCTORLESS VOLTAGE 
REGULATOR, C. Keeney and M. McWhorter, Vidar Corp., 
Mountain View, Calif. 
A voltage regulator, using solid-state switching techniques, for appli­
cations where the conventional series regulator and inductor type of 
switching regulator are impractical, will be described. Good regulation 
with high peak current capability are provided. 

13.5: WIDE BAND IMPEDANCE MEASUREMENT BY 
FOURIER TRANSFORMATION OF NETWORK PULSE 
RESPONSE, A. S. Farber and C. W. Ho, IBM Corp., Yorktown 
Heights, N.Y. 
The measurement of driving point and transfer impedances over a 
wide spectrum rapidly and accurately will be discussed in this paper. 
A computer transforms the pulse response into the frequency response, 
and a sampling oscilloscope provides the time transformation needed 
for data acquisition. 

Fri.l9:00-12:001 Annenberg Aud. 

SESSION XIV: Circuit and Device Modeling 

Chairman: D. Marshall, Honeywell, Inc., Framingham, Mass. 

14.1:THEORETICAL PROJECTION OF DELAY IN GER· 
MANIUM AND SILICON HIGH-SPEED SWITCHING CIR­
CUITS, G. D. Hachtel, IBM Corp., Yorktown Heights, N.Y. 
This paper will describe a I-dimensional transistor analysis prograrn 
featuring Fermi statistics, saturated velocity and transient effects that 
predicts switching delays (loaded, packaged CSEF circuits) of 50 ps (Ge) 
and 150 ps (SI) for near-ultimate impurity profiles, and at current 
densities of 10:; Ajcm2 • 

14.2: COMPUTER MODELING OF A SUBNANOSECOND 
TRANSISTOR INCLUDING HIGH LEVEL INJECTION 
EFFECTS, P. C. Davis, Bell Telephone Laboratories, Inc., Read· 
ing, Pa. 
A new base-widening theory that predicts nonlinear transistor transit 
times will be presented. These and special measurement techniques 
have been used in modeling a subnanosecond transistor to predict the 
switching performance of a 350-ps emitter coupled pair. 

14.3: HIGH-SPEED PULSE CIRCUITS OBTAINED BY COM· 
PUTER-AIDED NONLINEAR ANALYSIS OF STEp·RECOV· 
ERY DIODES, H. G. Jungmeister and D. Schmidt, Siemens AG, 
Munich, Germany 
A computer-aided analysis method for the design of generators which 
can produce pulses shaped to specifications even in the GH range will 
be discussed. Pulse powers of more than 10 V P /p across 50 ohms can 
be obtained. 

14.4: IGFET CIRCUIT PERFORMANCE: N-CHANNEL VS 
P-CHANNEL, D. L. Critchlow and L. M. Terman, IBM Corp., 
Yorktown Heights, N.Y. and G. Cheroff, IBM Corp., Hopewell 
Junction, N.Y. 
Previous circuit performance comparisons between N-channel and p_ 
channel IGFETs have not considered the control of device perform­
ance with substrate bias. These factors will be described and the re­
SUlting performance advantages of N -channel devices illustrated for a 
memory chip. 

14.5: THE VARIABLE THRESHOLD FET: THEORY AND 
EXPERIMENT, F. A. Sewell, Jr., H. A. R. Wegener and E. T. 
Lewis, Sperry Rand Research Center, Sudbury, Mass. 
The general theoretical model predicts the amount of threshold volt­
a.ge change. with time for both writing and storage modes of opera­
tIOn. Expenmental data fit these theoretical expressions containing no 
adjustable parameter. 

5 days 
can do a lot for your next 5 years. 

If you're involved in systems and equipment 
design, research, production or management 
. .. five days at one of our Seminars may make 
your next five years-and many more after that 
-much more productive. 

More and more key management and high-level 
technical personnel from top companies all over 
the United States are attending RCA Institutes 
Seminars. Just as they are doing, you'll acquire 
information and techniques of immediate value 
in your work. You will also gain the kind of 
knowledge that can help build your professional 
standing in the years just ahead. 

We believe we can increase your productivity 
by providing you with a firm grasp of many of the 
latest engineering.techniques. Our experienced 
staff maintains constant contact with "what's 
happening" in industry. The texts and audio­
visual materials are prepared exclusively by us 
for each seminar. 

You can attend RCA Institutes Seminars around 
the country the year-round. Check your subject 
and send along the coupon for your brochure. 
Now-while you're thinking about it. 

nell 
r---------------------. 

RCA Institutes, Inc. Dept. COM-19 
Institute for Professional Development 
132 West 31st Street 
New York, New York 10001 

For FREE descriptive brochure, check the Seminar in 
which you are interested: 

o Logic Design 
o Digital Systems 

Engineering 

o Modern Optics 
o Integrated Circuits 
o Reliability of 

Integrated Systems 

o Management 
Information Systems 

o Digital 
Communications 

o Digital Electronics 

o Numerical Control 
Systems 

Name ______________________________________ __ 

Title ______________________ _ 

Company' ___________________________ ___ 

Addressi ___________________ ___ 

City State Zip, ___ _ 
L _____________________ ~ 

CIRCLE NO. 35 ON INQUIRY CARD 
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CD PRODUCT FEATURE 

A LOW COST 

GRAPHIC COMPUTER TERMINAL 

A completely self-contained, desk­
top information display system, the 
Type T4002 Graphic Computer 
Terminal introduced by Tektronix 
Inc., provides complex graphics 
capability at a significantly low 
cost. 

Complete communication inter­
action is achieved through the 
utilization of a solid-state data en­
try keyboard and a visual display 
of high-resolution alphanumerics 
and graphics. All of the elements 
required to effectively communi­
cate with a computer are housed 
within the console, and space is 
provided within the console cabi­
net to accommodate an auxiliary 
module for expanding system capa­
bility. Two types of interfaces have 
been made available for direct 
coupling to computers or data com­
munication systems. 

System components include: a 
display unit, a terminal control, a 
character generator, a keyqoard 
and an input/output interface. 

Display Unit 

An II-inch, direct-view, bistable 
storage tube is used as the display 
media to produce high-density al­
phanumerics and complex graphics 
without flicker or drift. The 6Y2-
inch by8~-inch screen will ac­
commodate up to 35 lines of alpha­
numeric characters with 80 symbols 
per line permitting more than 2800 
characters to be displayed with ex­
cellent clarity. Resolution achieved 
is equiyalent to 400 x 300 line 
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pairs. The luminance level of 
stored information is at least 3 fL 
and the contrast ratio is at least 
3: 1. Stored information may be 
erased in 0.5 seconds or less. 

Terminal Control 

The terminal control provides tim­
ing logic, data buffers and inter­
connection logic for the character 
generator, keyboard and auxiliary 
module. Linear int~rpolation is a 
function of the terminal control, 

TEKTRONIX, INC. 
Beaverton, Oregon 

D / A converters and plot logic. 
1024 x 1024 points are addressable. 

Character Generator 

The character genera tor provides a 
set of 94 USASCII printable 
characters. Two sizes of characters 
are under program control, 70 x 90 
mils and 140 x 180 mils. Up to 
1000 characters per second (aver­
age) may be generated and stored 
o~ the display tube. 

Continued on page 74 
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fastest growing companies in the industry! He steps to a faster pace "because he hears a different 
beat" •.. motivated by the need to lead rather than 
follow. He sees opportunities, not problems ••• challenge 
rather than contention. Because he is encouraged to 
experiment, innovate, accept risk, he is not afraid to 
march along new paths ••• to explore. He is one of a 
breed of technical specialists who give Honeywell 
the competitive edge in the business computer field ... 
the drummers who have made Honeywell one of the 

Growth creates opportunity for the individual. A~d, 
right now, opportunities at Honeywell are better than 
ever! The Technology Center in Waltham, 
Massachusetts, has been expanded by 500/0. Ground 
has been broken for two new facilities. This planned 
expansion has created requirements for computer 
specialists at all levels ••• with special emphasis on 
the following areas: 

THE 
GlfONEYWELL 
MAN: The beat of a different drummer. 

HARDWARE SPECIALISTS 

D Systems Design D Communications Subsystems 
Design D Peripheral Control Design D Processor Design 
D Logic Design D Maintainability D Electro-Mechanical 
D Electronics Development D Mechanical Development 
D Circuit Design 
Please forward your resume to Mr. Jack Wermuth. 

The Other Computer Company: 

Honeywell 
200 Smith Street, Dept. CD-1, Waltham, Massachusetts 02154 

Opportunities exist in other Honeywell Divisions. Send resumes to F. E. Laing. Honeywell. MinneClpolis. Minnesota 55408. 

CIRCLE NO. 901 ON INQUIRY CARD 73 



High 
Voltage 

CRT 
Power 

Suppfies 
Custom 

Designed 

This custom designed Head-Up Dis· 
play power supply met the require­
ments listed below and solved a 
unique space and weight problem 
as well. 

• Outputs: 
15 KVDC, 400 p.a pk. 
1.7 KV (adj. 1.4 to 2.0 KV), 

±30 p.a 
300 VDC, ± 15 p.a 

• Ripple: 0.5% 
• Regulation ±0.1 % 

Volume: less than 50 cu. in. 
• Weight: 3 1A Ibs. 
• Temperature: 

- 55°C to 110°C 
• Ref. to MIL·STD-826 
• MIL-E·5400 
• Input: 

115 V, 400 cps MIL-STD-704 
Try stumping us with your problem. 
We'll put everything we have into 
sC?lving it. and probably come up 
with a deSign that saves weight and 
space. Write or call for details today. 

P.IVIP 
INCORPORATED 

CAPITRON DIVISION 
155 Park Street • Elizabethtown, Pa. 
717·367·1105 • TWX: 510-675·4561 

CIRCLE NO. 36 ON INQUIRY CARD 
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Keyboard 

Manual entry of data is through a 
solid-state keyboard with full 
USASCll capability (128 codes). 
Ninety-six upper and lower-case 
characters, numbers and special 
symbols are provided for alphanu­
meric data entry. Two sizes of 
characters are under program con­
trol with others available and 32 
additional control characters are 
included for communications be­
tween the computer and the ter­
minal. 

Input/Output Interface 

The· terminal in terface provides 
code conversion, logic levels and 
necessary connections to interface 
with a computer or data commu­
nication system. Initially, two types 
of interface are available: Type 
4801 for DEC PDP-8 Series compu­
ters; and Type 4802 for interface 
with Bell System Type 201 and 
Type 202 data sets and other com­
patible acoustic modems or high­
speed data systems. 

Controls and Indicators 

In addition to a standard alpha­
numeric keyboard, the following 
controls are provided to enhance 
ease of operation. 
• Control Characters-The USA­
SCll provides for 32 control char­
acters to be utilized for communi­
cation between computers and re­
mote I/O equipment. 
• View-Swi tches the display from 
a hold mode to a view mode for 
approximately I minute. 
• Erase-Erases the display. 
• Format Controls - Provide a 
means of moving the cursor when 
fixed-format alphanumerics are 
used. The five format buttons (top 
left of keyboard) move the cursor 
UD, down, right, left or home 
(fixed reference point). 
• Power-Key switch for power 
on/off and control lock. Control 
lock position locks out all key­
board and con trol' functions. 
• On Line/Local-Controls on­
line and off-line terminal operation 
and indicates status. 
• Ready/Busy-Signals the status 
of the computer when an initial 
inquiry is made from the terminal. 

• Input-Permits selection of key­
board or auxiliary as input to com­
puter. Indicates status. 
• Output-Permits selection of the 
display or auxiliary or both to re­
ceive output from computer. In­
dicates status. 
• Page Full-Indicates full page 
and stops information from com­
puter. 
• Margin Shift-Allows a choice of 
four margin positions, starting on 
the left and moving to the right. 
Useful when writing columns of 
short statements. 
• Error/Halt - Indicates echo­
plexed character is not identical 
character sent. Halt control allows 
a halt on data error detection. 
• Data Received-Indicates com­
puter entry to the display. 
• Interrupt-Any time the compu­
ter is sending data, all controls on 
the terminal are inhibited except 
the interrupt switch (and the 
power switch). Pressing this switch 
stops the transmission and allows 
the operator to send data to the 
computer. 

Auxiliary Module 

Provision is made inside the ter­
minal console for an auxiliary 
plug-in module to expand future 
capability with a blank plug-in 
available to satisfy unusual or spe­
cial design requirements. 

Other Characteristics 

Quick-change line-voltage selector 
provides three ranges: 90 to 110V, 
104 to 126V and 112 to l36V; 48 
to 66Hz, 375 watts maximum at 
117V and 60Hz. Normal operation 
is over the temperature range of 
20°C to 50°C. 

The terminal measures 19Y2-
inches high x 35-inches long x 19-
inches wide and has a net weight 
of 103 Ibs. 

Price of the Type T4002 ter­
minal is $8000. Price of the Type 
4801 DEC PDP-8 Series interface, 
with cable is $585; Type 4802 data 
communications interface, with 
cable is $515. 

For additional information circle 
No. 199 on inquiry card. 
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Collins' New Data Program 
Creating New Opportunities 

Collins' C-8500 C-System gives users the 
first com pfetely integrated system with vIr­
tually unlimited expansion capability.' 

This new concept in computer applications 
is creating exceptional career opportuni­
ties for: Programmers, Hardware Diagnos­
tic Programmers, CircuitDesign Engineers, 
Memory Design Engineers, Digital System 
Engineers, Digital Systems Analysts, Logic 
Design Engineers, Mechanical Engineers, 
Data Systems Analysts and' Applied-Sys­
tems Analysts/Programmers. 

Engineers, Physicists, Mathematicians, 
and those with degrees in other physical 
sCiences (1 to 5 years experience) will 

find an outstanding opportunity to learn 
and progress rapidly in the data field, even 
without previous data experience. 

Please send resume in confidence to 
Manager of Professional Employment, Col..; 
lins Radio Company, Dallas, Texas 75207; 
Cedar Rapids, Iowa 52406, or Newport 
Beach, California 92663. 

an equal opportunity employer 

~A 
COLLINS 

~ 

CIRCLE NO. 902 ON INQUIRY CARD 
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NEW PRODUCTS 

STIMULUS-RESPONSE TEST SYSTEM 

Model 9500A is a computer-controlled test system which 
offers means of testing electronic components, modules, or 
assemblies at the laboratory, production, incoming inspec­
tion, or field maintenance level. Standard test-signal 
sources, under computer command, stimulate the device 
under test. With standard options the frequency range may 
range from dc to 100 kHz, or as high as 500 MHz, con­
trollable in level from 0 to 132 dB. Standard test instru­
ments, similarly controlled, measure response. Measurement 
may be of voltage, phase, frequency, or ohms, as desired. 

A basic system consists of the computer (Model 2116B), 
a teleprinter input/output unit on which instructions are 
typed in and output information recorded, a punched tape 
reader to take in programming data at 300 characters per 
second, a programmable dc power source (Model 6130B), 
an integrating digital voltmeter (Model 2402A) for precise 
dc measurements, and a distribution switch to connect the 
system to any of 16 test points. 

Among the capabilities which can be added with options 
are ac voltage stimulus to 100 kHz, or up to 500 MHz, at­
tenuation 0 to 132 dB, ac voltage measurement to 100 kHz 
or 10 MHz, ac voltage and phase measurement to 1000 

CUSTOMIZABLE READ ONLY MEMORY 

The XC170, a bipolar 128-bit Read Only Memory 
(ROM), provides 16 custom eight bit words. The ROM is 

capable of performing logic which would require as many 
as 33 gates to implement and is specially suited for code 
translation applications. Examples of other ROM uses are: 
n of eight decoding, Hamming single error detection and 
parity generation, and 7 or 16 indicator lamp decoding. 

A feature of the XC170 is a unique ordering system 
whereby the customer orders his ROM program (the array 
bit pattern of "1 's" and "O's") by punching the necessary 
information on an ordinary EDP card. The order card 
then serves to control the automatic generation of the 
mask used to insert the customer program in the ROM. 
The s(j.me punched card also supplies the program for 
automatic testing 'of the finished product. 

The ROM is composed of a 16x8 emitter-follower tran­
sistor array in which 8 TTL type amplifiers provide a buf­
fered access from the four address inputs to the 16 word­
select gates. The 16 gates perform the one-of-sixteen selec­
tion of the desired word in the ROM array and an addi­
tional AND gate enables or inhibits the entire array. Eight 
output buffer stages with open collectors allow each bit line 
to sink 20 mA and permit wired-OR construction of larger 
ROM for sequence generation and other applications. 
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MHz, 200-line measurement scanning, frequency measure· 
ment, and ohms measurement. Hewlett Packard Co., Palo 
Alto, Calif. 

Circle No. 200 on Inquiry Card. 

The XC170 is supplied in the Unibloc™ 16 pin dual-in­
line package for operation over a O°C to 75°C temperature 
range. Motorola Semiconductor Products Inc., Phoenix, 
Ariz. 

Circle No. 202 on Inquiry Card. 
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DIS CONVERTER 

The ADverter Model DS12Al, a 
general purpose digital-to-synchro con­
verter converts a 12-bit binary word 
into 3-wire synchro signals (or 4-wire 
resolver signals) with an accuracy of 
2.7 arc min. It requires a 26 Vrms, 
400 Hz reference for an output of 
11.8 Vrms line-to-line, 100 rnA max. 
and is able to directly drive most con­
trol transformers. Optional high 
power output stages enable the DS-
12Al to drive one or several torque 
receivers. Operating temperature is 
O°C to 70°C. 

Packaging features easily inter­
changeable encapsulated submodules, 
mounted directly on three PC boards, 
8.3" x 5.6" x 1.1" max. height. Ditran 
Corp., Div. of Clifton/Litton Indus­
tries, Burlington, Mass. 

Circle no. 237 on Inquiry Card 

DIGITAL TAPE RECORDERS 

The DS-4130 incremental and the 
DS-4150 synchronous recorders are 
available in 7 or 9 track configurations 
with 6" reels. Model DS-4130 includes 
incremental recording capability for 
RZ or NRZ (I) inputs with a 200 bpi 
density and a character transfer rate to 
200 steps/sec. Tape speed and tension 
are controlled by a dual differential 
capstan system. Rewind time is less 
than 1 Y2 minutes. 

Model DS-4150 synchronous record­
ers are controlled by command levels 
of Run-Write, Run-Read, Write En­
able, Rewind Stop. Inputs can be 
either RZ or NRZ (1). Recording 
densities of 200, 556 or 800 bpi with 
read/write speeds to 37.5 ips are avail­
able. Outputs are reconstructed at the 
same levels as received and de-skewed 
to within 1 llS when played back on 
DS-41S0 equipment. 

Both models measure 6" x 7" x 13" 
and weigh 19 pounds. They are cart­
ridge loaded, meet military specifica­
tions, and have a tape capacity of 
1,000 feet. Sanders Associates, Inc., 
Nashua, N.H. 

Circle no. 223 on Inquiry Card 

FERROXCUBE 
EMPLOYMENT 

OPPORTUNITIES 
Ferroxcube ranks as one of the world's leading commercial pro­
ducers of computer components, memory systems, SUb-systems, 
recording heads and ferrite components. 

This well earned engineering leadership has brought steady in­
creases in Sales and ever-broadening markets. The road ahead 
is ever more exciting as expansion has become a way of life at 
Ferroxcube. 

You can participate in our future, work in a stimulating engineer­
ing environment with individual recognition for accomplishment 
and "see your work through to conclusion" projects while you and 
your family enjoy life in the picturesque Hudson Valley with 
the Catskills as your playground and New York City less than two 
hours away. Fine housing, superb schools, extraordinary recrea­
tion facilities are only part of the fringes. 

Move forward professionally, financially and socially-look us 
over. Newly created challenges available for: 

Senior Memory Engineers-Requires BSEE and 5 to 10 years of 
experience with core memory stacks and systems. Will work on 
high speed core and plated wire stack design and applications. 
Should be capable of assuming full responsibility for several 
design projects. 

Memory Engineers-Requires BSEE (BSME considered) and 2 to 
5 years of experience with core memory stacks and systems. Will 
work on high speed core and plated wire stack design and applica­
tions. Should be capable of performing design work under super­
vision of Sr. personnel. Person in this position is expected to 
advance into full project responsibility. 

Memory Test Engineers-Requires BSEE and 2 to 5 years of ex­
perience with core memory stacks and/ or systems. Will be respon­
sible for writing engineering test specifications and procedures. 
Rapid advancement into full design project responsibility. 

Project Engineers-Plated wire memory. BSEE or equivalent. 5 to 
10 years experience in memory systems design, plated wire or 
thin film experience. Must have ability to assume full project 
responsibility. 

Send resumes including salary requirements in confidence to: 
Mr. G. B. McKenna 
Manager Employment and Management Development 
Ferroxcube Corporation 
P.O. Box 359 
Saugerties, New York 12477 

CIRCLE NO. 903 ON INQUIRY CARD 
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Microsonics has proven capabil­
ities and facilities' to . design and 
manufacture reliable computer de­
lay line storage systems at high 
information rates (up to 100mc) 
which gives long term service in 
difficult environments of shock, 
vibration, and temperature. These 
systems have capability of han­
dling digital signals for computer 
storage or analog information as 
in radar signal processing. 
Ultrasonics computer storage 
lines, using fused quartz or zero 
T.C. glass, represent an ideal 
medium for high-speed computer 
storage up to 20mc rates. 
Be it Computer Storage Systems; 
Digital Delay Lines; Magnetostric­
tive Delay Lines; or Variable and 
Tapped Delay Lines - Micro­
sonics has the experience and 
capability to deliver both off-the­
shelf and custom-designed sys­
tems for any specific operation. 

Send for Microsonics' Brochure 
Nos. M735 and 5350. 

CIRCLE NO. 37· ON INQUIRY CARD 

NEW PRODUCTS 

STEPPER MOTOR 

Variable reluctance Tormax step­
per, 020-021, couples load-driving 
capability with high response. In 
steady state, response is on the order 
of 3 milliseconds while driving a 1 
oz-in load in a random bidirectional 
manner. Or, at the other end of the 
curve, driving a 10-oz-in load, response 
is approximately 100 milliseconds. The 
design limits overshoot and oscillation. 

Performance figures are based on the 
use of a standard 28 Vdc Tormax con­
troller.driver in one-phase-at-a-time 
excitation mode, incrementing the 
shaft IS degrees per pulse. Other ex­
citation modes permit different step 
angles and response rates. IMC Mag­
netics Corp., Westbury, N. Y. 

Circle no. 210 on Inquiry Card 

CORE MEMORY 

Model 2SDM-SOO features an access 
time of 280ns and a cycle time of 
SOO ns and provides 8,192 words by 
36 bits in a single module, Sy.4" high, 
19" wide and 23" deep. Modular ex­
pandability allows the capacity to be 
increased to 64,000 words by 72 bits. 
Integrated circuits are used extensively 
to achieve a compact modular design. 
A single module can fit into a stand­
ard 19-inch rack or he used un­
mounted. The standard memory fea­
tures TTL positive true logic inter­
face levels, and the system is designed 
to accommodate a wide range of in­
put/output characteristics. The memory 
has a non-destructive power on/off 
control. 

Significant optional' equipment in­
cludes a power supply in a module 
the same size as the basic memory 
module, a memory tester of the same 
dimensions, data parity generation 
and check, address parity check, zone 
transfer, and a separate register indi­
cator panel. Ampex Corp., Redwood 
City, Calif. 

Circle no. 236 on Inquiry Card 

NUMERICAL READOUT LAMPS 

Numeralamps have a rating of 3 to 
4V and 0.10 to .01S A and operate 
without buffer transistors. BCD input 
is decoded directly to drive the incan­
descent filaments. The filament is en­
closed in a standard nine-pin vacuum 
tube. Numerals 0 through 9 are pro­
duced on a seven-bar frame with deci­
mal point available as an option. 
Brightness can be varied from levels 
suitable for total darkness to a maxi­
mum of 4,000 foot lamberts. Useful 
life span is 200,000 hours or more; 
color temperature at rated voltage is 
approximately 1800° K. Circuit op­
tions include 10-line and/or BCD in­
puts with memory added where de­
sired. Lamps, Inc., Gardena, Calif. 

Circle no. 208 on Inquiry Card 

FIBER OPTIC CRT 

The WX-30738 records oscillograph­
ic information on direct-print photo­
graphic paper with a writing speed 
greater than one million inches per 
second. 

The CRT has an 8-mil center spot 
size, and a trace linearity within 
1 %. In addition, it has a 3'" x S" 
faceplate and an over-all length of 
16Y2". It weighs 3Y2 pounds and can 
be mounted with its axis facing in any 
direction. Westinghouse Electronic 
Tube Div., Elmira, N.Y. 

Circle no. 218 on Inquiry Card 
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OPERATIONAL AMPLIFIER 

The AI01 is a general purpose op­
erational amplifier capable of lOY com­
mon mode voltage, 5 rnA output cur­
rent and a bandwidth of 125 kHz, 
and features a .385" profile. 

Operating parameters include: in­
put offset drift, 20 ~V ;oC; input cur­
rent 20nAtC; common mode input 
impedance 50 megohms; and common 
mode rejection ratio, 90 dB. The unit 
is frequency compensated for a 6 dB! 
decade roll-off with a slew rate of 
1.2 V / ~s. Intronics, Inc., Newton, 
Mass. 

Circle no. 238 on Inquiry Card 

ADHESIVES KIT 

A multipurpose "Bond-All" adhe­
sives kit is designed to fulfill the adhe­
sive needs of research laboratories. It 
can be used to bond glass, plastics, 
iron, steel, copper, gold, silver, woods, 
glass-to-metal, wood-to-metal, different 
metals together, and just about any 
other combination of materials de­
sired. 

The kit contains more than twenty 
pieces of equipment including tweez­
ers, clamps, mixing cups and mixing 
sticks, applicators, syringes and knives. 
Contains four different epoxy systems 

. which provide a wide selection of 
bonding characteristics. Tescom Corp., 
Instrument Div., Minneapolis, Minn. 

Circle no. 234 on Inquiry Card 

ALTITUDE REPORTING DISPLAY 

The display accepts the standard 
ICAO, 11 bit altitude telemetry code 
and displays the absolute altitude in 
decimal form, including sign, through 
the use of code conversion modules 
and a fixed program computer. This 
system display altitude in 100 foot in­
crements for a range of from -1200 
to +126,700 feet. Units are available 
in laboratory and cockpit configura­
tions. Northern Precision Laboratories, 
Inc., Fairfield, N. J. 
Circle no. 207 on Inquiry Card 

We'll ship 
a hundred 
modules 
in 48 hours. 

One takes 
a little longer . 

We stock our standard logic 
modules in sufficient depth 
to offer you 48 hour deli very. 

But if you want something 
a little special, like a prototype 
or a short run for a unique 
application, we're geared to do 
that too. In fact, specials are 
one of our specialties. 
They just take a little longer. 

And if you need help with 
systems analysis, programming, 
software, engineering or 
instrumentation, remember 
we have a systems capability 
that includes all of these 
elements. We can tackle 

an ything from card design 
to the completed system. 
Don't let the fact that we're 
not too big for your little jobs 
fool you. We're not too little 
for the big ones either. 

Write for our complete 
IC Logic catalog with 
application notes. 
WYLE SYSTEMS, division of 
Wy1e Laboratories 
128 Maryland Street 
E1 Segundo, California 90245 

WYLE 
CIRCLE NO. 38 ON INQUIRY CARD 
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more 0.02% 
regulated power 

(at lowest cost 
in the industry) 

'roll. 
"c" SERIES 

SILICON POWER 
MODULES 

300 MODELS 
to 262V •• to 36A •• 700W 

The "C" Series features 
most power at lowest 
cost and smallest size 
in the i nd ustry, and 
offers superior quality 
and specification excel­
lence. 

MEETS THESE MIL SPECS ••• 
Reliability: 
MTBF up to 100,000 hours 

Environmental: 
Shock-E·4970, T·4807 
Vibration-T·4807, E·16400 
Humidity-STD·810 
Altitude-E·4970 
RFI·EMI-I·169l0, 1·6181 

PERFORMANCE SPECS 
.0.02% regulation. 
• 500 microvolts ripple & noise 
• Convection cooled to 71 °C 

~lWii:\llM~ cil. 

ZJe"ron 
WISSAHICKON AVENU~S, PA. 19454 
PHONE: (215) 699.9261 4 TWX: (510) 661·8061 

CIRCLE NO. 39 ON INQUIRY CARD 

NEW PRODUCTS 

MAGNETOSTRICTIVE MEMORY 

The MS 2219 miniature memory, 
for use in small electronic computers, 
calculators and digital interface de­
vices, has a storage capacity of 1300 
bits and a bit rate of 2.6 MHz. Its 
input is compatible with DTL logic 
and the output is from a Fairchild 
DTL 932. It is also compatible with 
T2L logic. 

Power requirements are +12 and 
+5 V, and -12 V. The operating 
temperature range is from 0° to 70°C. 
Dimensions are 4"; x 3~" x 1". Com­
puter Devices Corp., Commack, N.Y. 

Circle no. 226 on Inquiry Card 

THICK FILM PHOTO ARRAY 

The LA-BOO Series standard light 
arrays for paper tape readers, provide 
each sensor with shielding from the 
next to eliminate cross-talk. The pack­
age and lead frame is similar to the 
standard 14 lead dual in-line plastic 
IC type. These units can be mounted 
directly to a fiber optic head, or PC 
board, or plugged into standard 
sockets. 

The photo chips are mounted on 
.100" centers. For custom applications, 
chips can be mounted as close as .050" 
centers. Chips can be precisely aligned 
to within ±.002'" in both the X and Y 
axis. Hybrid Electronics Inc., Chaska, 
Minn. 

Circle no. 222 on Inquiry Card 

LINE DRIVER 

Monilogic Card L74 contains 12 line 
drivers in the standard Monilogic card 
configuration complete with test point 
block and hermaphroditic connector. 

The assembly is designed to drive 
terminated transmission lines such as 
100 ohm coax or 91 ohm twisted pair. 
Logical "1" output levels will all be 
between +5 and + 1 0 V as predeter­
mined by the application of an equal 
voltage at a single pin of the con­
nector. Each of the 12 outputs is con­
nected to an individual test point. The 
L74 is a non-inverting device with 
propagation delays of less than 25 ns 
and 175 ns respectively for turn·off 
and turn-on. The inputs are compati­
ble with DTL/TTL drives. Monitor 
Systems, Fort Washington. Pa. 

Circle no. 203 on Inquiry Card 

STEPPER MOTORS 

The K82I05 stepper has a step angle 
of 7Y2 ° and a stepping rate of 0-240 
pps. Available torque, is up to 8.2 oz­
in. Stepper motor K82107 develops up 
to 4.8 oz-in of torque, with a 15° step 
angle and a step rate of 0-175 pps. 
These stepper motors are for use in 
incremental controls, line-spacing con., 
trol in paperfeed devices, punched­
paper tape drives, X-V plotters, and 
chart drives. Dimensions are 2~~' dia, 
x 2~" long x 2~~' square mounting 
flange. A. W. Haydon Co., Waterbury, 
Conn. 

'Circle no. 211 on Inquiry Card 
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CIRCUIT INDICATOR 

An illuminated status indicator for 
printed circuit boards, called Digi­
strip, is mounted directly to the board, 
singly or in required multiples. Lamp 
terminations are affixed to both sides 
of the board, and the status indicator 
itself can be utilized as a pull-handle 
for board removal. 

Each unit uses ten T-l size lamps. 
Total legend is 1.5", and overall size 
of the indicator is .25" wide x 1.873" 
long. Lamps can be replaced from the 
front of the indicator. The T-I lamps 
are available in ratings from 1.5 to 
28V. Display Devices, Inc., Santa 
Monica, Calif. 

Circle no. 217 on Inquiry Card 

STATIC CARD READER 

The unit features contacts which 
sense punched holes mechanically. 
Normally-open contacts cannot close 
without the presence of a properly­
oriented card due to a positive me­
chanical lockout. The reader reads all 
960 (12 x 80) points on a standard 
IBM punched card simultaneously, is 
rated for a life of 1 x 106 operations, 
and can dissipate 60 watts maximum. 
Switches can carry 3.0 A static and 
0.3 A during switching. Internal switch 
resistance is 30 milliohms maximum 
after 1 x 106 operations. Programming 
Devices Div. of Sealectro Corp. Ma­
maroneck, N. Y. 

Circle no. 206 on Inquiry Card 

6-Drum 
2-Pak. 

How do you get 6 Discs or Drums of Data on 2? 
Contact Burton Magnekote! They can double 

or triple your computer memory bit packing density. 

Here's how it works. Burton Magnekote's newly 
developed thin-film nickel-cobalt solution is chem­
ically deposited on any metallic substrate in ultra 
thin layers ... computer memory drums to 18" 
diameter and discs to 40" diameter. This homo­
geneous hard metallic film is deposited in thick­
nesses of less than 0.2 microns. The finished 
recording surface is capable of recording over 
5000 flux reversals per inch for saturation re­
cording. In addition, the Burton thin-film process 
eliminates problems relating to drop-outs, resolu­
tion and wearability. 

Additional performance characteristics include 
contact or flying head recording, magnetic rema­
nence to 12,000 gauss, controlled coercivity to 
650 oersteds and the squarest B-H loop in the 
industry. 

Double or triple the bit packing density of your 
computer. Get a 2-drum or 2-disc 6-pak. Contact 
Burton Magnekote today! 

•• 

BUR-r18,~ !Y!.eT~~L~~§:r~ E3 [:',.'1 
11334 Playa Street • Culver City, California 90230 • (213) 391-0535 M'I 

11 Debra Lane • Westport, Connecticut • (203) 259-3792 oU881DIARY O~ ALLOYS UNLIMITED. INC. 

MAGNETIC PLATING SPECIALISTS FOR COMPUTER DRUM/DISC MEMORIES 

CIRCLE NO. 40 ON INQUIRY CARD 
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NEW PRODUCTS 

STORAGE UNITS 

A program board organizer storage 
unit for use with Measurement/Data's 
Series 1100 family of low-cost auto­
matic IC testers will hold up to 10 IC 
test program boards for either the 
1100 or the 1110 testers. Two of the 
units will fit atop either tester making 
20 test boards readily available to the 
operator. 

The units have a drawer where 
connectors for all types of IC pack­
ages can be stored. The program 
boards are color-coded by connector­
socket type. 

A separate' program board is used 
for each type of IC to be tested and 
each board is marked wi th the part 
number. Spare labels are included so 
that the part number can be changed 
if the program board is modified to 
test a different IC. Signetics Corp., 
Sunnyvale, Calif. 

Circle No. 259 on Inquiry Card. 

DIGITAL TEST PROBE 

The Digi-Probe Model 1210 deter­
mines the presence and polarity of 
pulses in digital circuits and operates 
from a 5 V, 75 mA source. 

A red and green indicator light in 
the hand-held probe allows non-tech­
nical personnel to perform most dig~­
tal circuit production line checks. 

The Model 1210 has an input im­
pedance of greater than 75K ohms and 
can accommodate pulses to 24 volts. 
It can detect pulses as narrow as 25 
ns and monitor a square wave pulse 
train to 15 MHz. Pulse Monitors, Inc., 
Moorestown, N.J. 

Circle No. 204 on Inquiry Card. 

Need high temperatures in tiny places? 

82 

The amazing Little Torch is so tiny 
it can throw a flame of 6300°F . 
through the eye of a needle. It sol· 
ders, brazes, welds and heats with 
exacting precision in the smallest 
places; uses oxygen and acetylene, 

hydrogen, propane, natural gas or 
Mapp. It's available with five tips 

. ranging in size from one large 
enough to weld 16 gao steel to one 
small enough to weld .00211 copper 
wire. For free brochure write to: 

Dept. 136-9, 2633 S.E. 4th St., Minneapolis, Minnesota 55414 
CIRCLE NO. 41 ON INQUIRY CARD 

VARIABLE VOLTAGE STANDARD 

AN3100 variable dc voltage stand­
ard provides 100 11 V resolution of any 
voltage up to ±ll.llIOV; Five de­
cades of control in constant incre­
ments are provided by front-panel 
rotary switches and a ±I mV vernier. 
A built-in 100: I divider permits an 
additional ±lll.llO mV output range. 
Output current is 50 mA with short­
circuit protection. 

Warm-up time to rated accuracy 
(ISA) of 0.005% of reading ±50 llV 

is less than 10 minutes, and tempera­
ture coefficient over the O°C to 70°C 
temperature range is 0.0002%tC. DC 
output impedance is 10 milliohms, and 
external load capacitance has no effect 
on accuracy. Maximum common mode 
voltage is ±500 V. Analogic Co., Walt­
ham, Mass. 

Circle No. 213 on Inquiry Card. 

PAM AND PDM DECOMMUTATORS 

Designed for ultra-high-speed de­
commutation of PAM and PDM sig­
nals from 1 to 100,000 pps, Series APS-
1000 decommutators provide selectable 
computer or manual control of all op­
erating functions. Also provided is 
complete input signal conditioning 
and synchronization (frame. and pulse) 
for PAM-RZ/NRZ and PDM normal 
or differentiated signals and parallel 
analog and digital (IO-bit) output data 
for recording and processing equip­
ment. 

Other features include: automatic 
digital ranging (level and gain) of the 
input amplifier; data zero and full 
scale correction servos; selectable 
frame lengths up to 999 channels; 
parallel and serial 10-bit natural bin­
ary outputs for each input data pulse. 
Stellarmetrics, Inc., EI Segundo, Calif. 

Cirole No. 209 on Inquiry Card. 
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NUMERIC KEYBOARDS 

Low-profile, unitized Model NW 
modules are available in both 12-key 
and 16-key arrangements in Form A 
contact structure with vertical columns 
bussed. The NW modules may be fitted 
together in a variety of combinations 
and colors without affecting crucial 
key spacing. Both square and trun­
cated button styles have molded-in 
legending. 

Terminations may be made to 
printed circuit boards or with quick­
connect terminals. A wired and en­
coded version is also being offered. 
The silent keys which will function 
from +3soF to +12soF. Micro Switch, 
a division of Honeywell, Inc., Free­
port, Ill. 

Circle no. 239 on Inquiry Card 

ACTIVE BANDPASS FILTER 

The DESOO series of active band­
pass filters with integral detector cover 
the I Hz to 10 kHz frequency range. 
Fast detector response time makes 
these units ideal for all tone-burst 
control applications-voice coding, 
acoustical coupling, facsimile, and fre­
quency shift keying. 

Typical for the 212S Hz model is an 
80 Hz passband with greater than 60 
dB attenuation at 170 Hz. 

Common features of the DESOO 
models include: Input signal, I to 
S Vrms; Input impedance, 600 ohms; 
Operating voltage,' 12 to IS Vdc at 
100 rnA; Size, Ix2x3"; Weight, 10 
ounces. Diversified Electronics Com­
pany, Inc., Sunnyvale, Calif. 

Circle no. 235 on Inquiry Card 

DATA COUPLER 

Series IS00 solid state Iso-Switches 
can transmit data at bit rates up to 
SOO kHz over a distance of 1,000 feet 
and up to 100 kHz over 10,000 feet. 
It will operate with as much as SOOV 
offset between input and output and 
needs no external power supply; it 
operates entirely on signal power. In­
put voltage can range from ±IS V; 
output range is up to ISO rnA. Any 
logic signal level conversion can be 
accomplished without additional level 
converting circuits. The series can be 
inserted directly into Dual In-Line IC 
package sockets, socket backplanes, 
and printed circuit card layouts for 
DTL, TTL and HTL ICs. Iso-Switch 
Corp., Costa Mesa, Calif. 

Circle no. 233 on Inquiry Card 

Have you noticed which disc 
memories your competitors 

use now? 
Five computer manufacturers and 
six data systems builders have 
adopted Data Disc memories as a 
standard rapid-access peripheral 
storage. 

They've discovered that Data Disc 
memories cost about 35% less 
than any other head-per-track disc 
memory of equal storage capacity. 

Perhaps you wonder how a top­
quality machine can cost so little. 
Well, cost per disc, per track, per 
head or per drive is no less than 
any other reliable memory. But 
cost per bit stored is far less-sim­
ply because our "in-contact" re­
cording technique stores twice as 
many bits per inch as older "float­
ing head" techniques. 

"In-contact" recording - in which 
heads ride in gentle contact with 
a highly polished disc-is five years 
old now. It has proven its long-

term reliability in hundreds of Da­
ta Disc memories now operating 
across the nation. We guarantee an 
error rate less 
than 1 part in ,>'" ~;, .::'l 
1010, and tests by",~""",~,,'0' 
our customers\',·X,.). 
show typical er-
ror rates 1000 
times better. 

AnF-Series 
head-per-track system 

Our F-Series head-per-track sys­
tem comes with storage capacities 
of 0.8, 1.6, 3.2 and 6.4 million bits. 
It has an average access time of 
16.7 ms, and stores 100,000 bits on 
each track - enough to fill the core 
memory of a small computer. And 
the whole system fits in 8%" of 
rack space. 

For complete information contact 
Data Disc, Inc., 1275 California 
Avenue, Palo Alto, California 
94304, Phone (415) 326-7602. 

DATA DISC 
CIRCLE NO. 42 ON INQUIRY CARD 
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Actual Size: 1.0 USEe 

1.5" X .3" x .3" 

Vidcor 
, , m i c ro min i ' , 

delay lines 

• Smallest delay line built 
• Wide range of delay values 
• Conforming to MIL·D·23859 
• Designed for low·cost high·produc· 

tion runs 
• Prototypes - fast delivery 

For catalog or quote: 

VIDCOR CO., Inc. 
1251 W. EI Segundo, Gardena, Calif. 90247 

Telephone (213) 757·0110 
CIRCLE NO. 43 ON INQUIRY CARD 
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NEW PRODUCTS 

AID CONVERTER 

Model HS-810 will assign up to ten 
million eight-bit binary numbers per 
second to a wideband analog signal. 
Codes available are straight or offset 
binary; l's or 2's complement; or Gray. 

The unit has a maximum error of 
0.2% ±Y2 LSB and a maximum aper­
ture time of 0.4 nanosecond. Com­
plete with internal sample-and-hold, 
automatic test features, and power 
supplies. Input power 47-420 Hz; 115, 
208, or 220 V. Computer Labs, Greens­
boro, N.C. 

Circle no. 227 on Inquiry Card 

MOLDED DELAY LINE 

Only 1.72 in. long, with a diameter 
of .308 in., this all-molded, miniature 
delay line is designed for use in 
computers, pulse forming networks, 
printed circuit boards and other ap­
plications where space is limited. 

Delay lines feature a time delay of 
.2l~s, ±.02~s, an impedance of 140 
ohms and a maximum rise time of 
.04~s. 

Temperature coefficient is 100PPM/ 
Co. Standard models feature Type EE 
No. 22 AWG extruded, flexible Teflon 
leads with 1000V insulation. PCA 
Electronics, Inc., Sepulveda, Calif. 

Circle no. 229 on Inquiry Card 

HIGH/LOW VOLTAGE DETECTOR 

The HLD-1 will detect and indicate 
any voltage excursions-as short as 
50 ns-above or below preselected volt­
age thresholds. The unit handles sig­
nals as high as 40V peak. 

A modified version of the HLD-1 
monitors sine, pulse or other repeti­
tive input waveforms for amplitude 
changes on a one cycle basis up to. 
10 MHz. This requires that a suitably 
timed logic level signal be available 
to "enable" the unit at the proper 
time. 

The HLD-I is mounted on a glass­
epoxy, printed circuit card measuring 
4" x 2.75" x .75". The unit mates with 
a standard 22 pin connector. (.156 
centers). MCG Electronics, Deer Park, 
N.Y. 

Circle no. 214 on Inquiry Card 

DIGITAL BUFFER 

Capable of accepting and storing 
digital information and transmlttmg 
it as required at the necessary speed 
and format, the Digi-Buffer uses in­
dependently-controlled dual capstan 
drives, one for recording and one for 
reading. Information is stored on a 
loop of standard magnetic tape; Model 
MS 200 is capable of storing 40,000 
characters while Model MS 3000 stores 
up to 250,000 characters. Speeds are 0 
to 200 wpm and 300 wpm respectively. 
The tape is driven directly from the 
motor shaft without the use of pinch 
rollers, brakes or clutches. Magnetic 
Recording Systems, Inc., Westbury, 
L.I., N.Y. 

Circle no. 225 on Inquiry Card 

COMPUTER DESIGN / JANUARY 1969 



Ie OP AMP 

The LMIOIA provides bias currents 
of 100nA and offset currents of 20nA 
over a -55°C to 125°C temperature 
range. Offset voltages of 3m V, offset 
voltage drifts of 15uV JOC, and offset 
current drifts of 0.2nAjOC are also 
guaranteed over full military tempera­
ture range. 

The LMIOIA is interchangeable 
with the LMIOI and the 709. The de­
vice also features: overload protection 
on the input and output, no latch-up 
modes, frequency compensation with a 
single 30 pF capacitor, and insensitivity 
to oscillation with capacitive loads or 
loose supply bypassing. National Semi­
conductor Corp., Santa Clara, Calif. 

Circle no. 242 on Inquiry Card 

lOA NPN POWER TRANSISTORS 

Three series of planar passivated 
transistors-the 2N4150, the 2N2811-
2N2814, and the new 2N5552-pro­
vide the following electrical charac­
teristics: Sustaining Voltage, 80 V min 
@ 100 rnA; Current Gain, 50 min @ 
5A, 30 min @ lOA; Saturation Volt­
age, 1.0 V max.' @ lOA; Turn-on 
Time, 100 ns. max. @ 5A; Turn-off 
Time, 700 ns max. @ 5A. 

Of particular significance in this 
series is . the 2N 5552, a lOA power 
switch, which offers high-speed 
switching in a low thermal resistant 
(15 Watts @ 100 degrees Centigrade) 
TO-5 package. Solid State Products, 
Div. of Unitrode, Salem, Mass. 

Circle no. 241 on Inquiry Card 

DUAL DIFFERENTIAL-INPUT AMP 

The Ll20 dual differential-input am­
plifier consisting of 14 MOS FETs and 
12 bipolar transistors on a single chip, 
55 x 65 mils, can be used for sample 
and hold, integrating and fast voltage 
comparison applications. The amplifier 
is unity gain stable with no external 
components. Typically, input bias cur­
rent is 20 pA, input resistance is 2 x 
1011 ohms. Output slew rate is 20 V/~s 
and the open loop voltage gain is 360. 
The two amplifiers operate from ±15. 
volts and give ±12 volts out into a 
20K load. 

The Ll20 is packaged in the 10-lead 
TO-IOO configuration. Siliconix, Inc., 
Sunnyvale, Calif. 

Circle No. 249 on Inquiry Card. 

Serial memory 
for sale bit by bit. 

4 for a penny. 
Why pay from 5 cents to as much as 20 cents per bit for some 
other memory device when you can get a versatile, reliable 
magnetostrictive delay line memory for as little as a quarter-cent 
a bit. Whether you're looking for a memory module for alphanu­
meric CRT displays, computer terminal buffers, communications 
buffering, radar and sonar signal processing systems, desk 
calculator memories or any other temporary or peripheral storage 
need, we can supply a serial memory that will do the job better 
and cheaper in bit price and total unit price. Try us. Digital 
Devices delay lines store up to 30,000 bits of information at 2 MHz. 
Their reliability and temperature stability have been proven in 
systems assembled and sold by leading electronics manufac­
turers. And they're adaptable to almost any use you can think of. 
Let us know what you have in mind: total storage, access 
time, internal bit rate, environment, physical configuration, inter­
face requirements and other pertinent data. We'll send you 
an immediate answer. Write Digital Devices Division, 
Tyco Laboratories, Inc., 200 Michael Drive, Syosset, L.I., 
New York 11791. Or call (516) 921-2400. 

CIRCLE NO. 44 ON INQUIRY CARD 
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NEW PRODUCTS 

SCANNER AID CONVERTER 

Series 013-022 features: Multiplexer 
speed to 400 samples per second; in­
tegrated circuit design. throughout; 
AjD converter capable of 10,000 read­
ings per second; visual, front panel 
readout in decimal form; channel I.D. 
available in BCD 1-2-4-8 with com­
plementary logic levels or in decimal 
code; random access permits complete 
computer control of scanner if re­
quired. Accuracy of AjD converter, 
.025% of f.s. ±lsd; resolution of AjD 
Converter, 1%. Pin board allows pro­
gramming of 4 functions per channel. 
Analog Digital Data Systems, Inc., 
Rochester, N.Y. 

Circle No. 215 on Inquiry Card 

CERMET POTENTIOMETER 

Model 3262, a 12-turn pot, measures 
.25" x .25" x .17". It has a 0.25 watt 
power rating at 85°C, a standard re­
sistance range of 10 ohms to I meg­
ohm, and an operating temperature 
range of -65 to +175°C. Standard 
specifications include Resistance toler­
ance, ±IO%; Temperature coefficient, 
150 ppmtC (100 ppmtC available); 
Absolute minimum resistance, I ohm 
all resistances; Mechanical Life, 200 
cycles without discontinuity; Load 
Life, 1000 hours at rated power. In 
addition, the Model 3262 cermet ad­
justment potentiometer is rated at 
30G vibration and 100G shock. It 
meets or exceeds all applicable re­
quirements of MIL-R-22097. Bourns, 
Inc., Trimpot Products Div., River­
side, Calif. 

Circle No. 212 on Inquiry Card 

Eldema is getting the business 
from the competition. 

The reason is simple. We make panel 
indicator lights to the same specs. And 
we sell them for the same price. But 
with us you don't get lost in the shuffle. 
Because, while we're large enough to 
take care of your needs, we're still small 
enough to care. And our customers 
appreciate that. You will too. Write for 
our indicator light catalog. You'll find 

that our competition isn't really giving 

&I 
us the business. We're 
simply taking some of 

. their business away. 

ELDEMA DIVISION 
GENISCO TECHNOLOGY CORPORATION 
18435 SUSANA ROAD 
COMPTON, CALIFORNIA 90221 

CIRCLE NO. 45 ON INQUIRY CARD 
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ANALOG-TO-DIGITAL CONVERTER 

Model 8050 incorporates full digital 
baseline offset for any channel address 
from 0 to 8191. With built-in single 
channel analyzer, baseline restorer, 
flexible coincidence circuitry, channel 
compression; 0.01% stability and 
0.025% linearity at 50 MHz digitizing 
rates. Used with Geoscience Series 7000 
Digital Processors. Price-$2,500. Geo­
science Nuclear, Div. of Geoscience 
Instruments Corp., Hamden, Conn. 

Circle No. 254 on Inquiry Card. 

READOUT INDICATOR 

The MG-19 ELFIN has a maximum 
diameter of 0.413 inches and features a 
character height of 0.433 inches. In 
addition to numerals, the readout will 
display a decimal point, a plus or 
minus sign and some alphabetic char­
acters. Viewing angles up to 150 de­
grees are obtained. The neon elements 
have a maximum breakdown voltage of 
180 Vdc. Each cathode draws approxi­
mately 0.5 mAo External resistors must 
be placed in series with each cathode 
to limit the current to a specified safe 
maximum or less. The readouts are 
suitable for dc or pulsed operation. 
Maximum height of the glass tube is 
1.535". Alco Electronic Products, Inc., 
Lawrence, :Mass. 

Circle No. 248 on Inquiry Card, 

DATA ACQUISITION SYSTEM 

Model 710 contains a 16-channel 
FET multiplexer which is expandable 
to 64 channels with a switching speed 
of 1 tlS per channel. Accuracy of the in­
tegrating digitizer is 0.015% of full 
scale at a speed of 15 ms per conver­
sion. Optional successive-approxima­
tion A to D converter is available with 
an accuracy of 0.025% at 50 us per 
conversion. 

Control and display panel includes 
a sample rate switch, 5-digit file num­
ber entry switch, and multiplexer con­
trols. The data and MUX address are 
displayed on incandescent lamps, with 
Nixies optional. 

Standard output medium is 7-track, 
computer-compatible magnetic tape. 
Packing density is 556 bpi and maxi­
mum operating speed is 300 cIs. 4,000 
cis continuous rate is optional. Di­
mensions are 21"· x 23" x 25 Y2". IRA 
Systems Inc., Waltham, Mass. 

Circle No. 247 on Inquiry 'Card. 
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HIGH SPEED TAPE SPOOLER 

Type 4030 tape spooler is capable of 
speeds up to 60 inches/second (reading 
speed), and contains a servo mechan­
ized tape tension system that ensures 
trouble-free handling of tape at high 
speeds. A high speed rewind facility 
permits tape to be l'ewound at speed 
of up to 180 inches/second ip either di­
rection. 

The unit is equipped with 8" NAB 
reels, which store up to 800 feet of 
0.0045" paper tape. To facilitate tape 
loading, each servo arm can be latched 
at its outer extremity. Ferranti-Packard 
Electric Ltd., Electronics Div., Ontario, 
Can. 

Circle No. 250 on Inquiry Card. 

DISC MEMORIES 

A series of head-per-track disc memo­
ries that interface directly with all 
types of commercial digital logic: 
TTL, DTL and R TL. The memories 
use an "in-contact" recording tech­
nique to store up to 6.4 million bits on 
a single disc surface. 

Available are Model F6 (6.4 million 
bits), Model F3 (3.2 million bits), 
Model F1.5 (1.6 million bits), and 
Model F.75 (0.8 million bits). Average 
access time is 16.7 ms, and data transfer 
rates can be as high as 3 million bits 
per second. A complete memory system 
occupies 8_0/4'" of rack space. A separate 
power supply is available as an option. 
Data Disc, Inc., Palo Alto, Calif. 

Circle No. 245 on Inquiry Card. 

LAMP AND RELAY DRIVER 

Model 831 is a hybrid cermet thick­
film driver which provides a conven­
ient pre-engineered interface between 
digital IC levels (typical to computer 
logic) and output or control devices 
which demand considerably larger 
power levels. 

It provides the complete required 
step-up in power level without the 
need for external pass transistors. It 
features a 0 to +60 V operating range; 
two circuits per package; a 0 to 1 A 
current capability (1.8 A in parallel); 
standard DTL input levels, and a 
-55° to +125°C operating tempera­
ture range. 

Completely self-contained, this solid­
state unit occupies 0.5 sq. in. of board 
space. It is fully sealed and environ­
mentally tested. Relipot Div., Beck­
man Instruments, Inc., Fullerton, 
Calif. 

Circle No. 246 on Inquiry Card. 

• .~. 
MEMORY DRIVE MODULES 

Type 905Z and 906Z Moduline T~I 

memory-drive circuit assemblies com­
bine miniaturized inductive elements 
with metal-film resistors on ceramic 
substrates. The hybrid driver packages 
are available in jumbo dual in-line 
packages (Type 905Z) as well as DIP 
assemblies (Type 906Z). 

The modules make it possible to 
obtain, in one package, pulse charac­
teristics necessary for functional opera­
tion without the need for developing 
an elaborate system of guard-band tol­
erances on individual components re­
quired for discrete component assem­
blies which have hitherto been used 
for computer memory-drive circuits. 
Sprague Electric Co., North Adams, 
Mass. 

Circle no. 220 on Inquiry Card 

ACOUSTIC DATA COUPLERS 

Model 300, with a standard tele­
phone, can be used as a communica­
tions tool for terminal-to-computer 
operations, and for data conversations 
or information input/output between 
two terminals. Model 260, with a 
standard telephone, can be used to 
couple a remote terminal to a time 
sharing computer. 

Both acoustic data couplers transmit 
data from the terminal to the coupler 
where it is transformed into modu­
lated tone signals. These signals then 
are acoustically transferred to the tele­
phone handset placed in the coupler's 
cradle and sent to the time sharing 
computer over an ordinary telephone 
line. Dura, Div. of Intercontinental 
Systems, Inc., Palo Alto, Calif. 

Circle no. 216 on Inquiry Card 

Nothing can print 
so much so fast. 

Litton Datalog's Me 8800-the Ultra High Speed 
Printer that's not for everyone. 

If you need the incredible 
speed of 6000 lines a min­
ute, 88 columns per line, 
from any digital source, 
you must get the Me 8800 
- nothing in the world can 

match it. But along with speed, 
this silent, non-impact printer offers 

serial input, modular construction, 
5000 hour MTBF and easy computer com­

patibility as well. 
It's a package that's truly unique, truly state­

of-the-art. If you need less, take a look at other 
Datalog fiber optics printers; but if you need 
unequalled capacity, call us about the Me 8800. 
Datalog Division of Litton Industries, 343 San­
someSt.,San Francisco 941 04. (415) 397-2813. 

rn DATA LOG DIVISION 
LITTON INDUSTRIES 
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DATA COMPARATOR 

Series 800 is a programmable data 
comparator that provides monitoring 
of up to 100 points, with a point scan­
ning frequency of 200kHz. Program­
ming is sequential. Specifications in­
clude: Capacity, 20, 40, 60, 80 or 100 
points for one limit only or coinci­
dence detection of 10, 20, 30, 40 or 50 
points for two limits; Data word 
length, four BCD digits, plus signal; 
Address, two-digit BCD set of signs; 
Input signal voltage, 10V pop max. 
Switching threshold, +2.5Vdc or -2.5-
Vdc; Output voltage, -2 to -20V (be­
low ground) for negative swing, or 
from +2 to +20V (above ground) for 
positive swing. Systems Research Corp., 
Los Angeles, Calif. 

Circle No. 228 on Inquiry Card 

Replace paper 
tape, delay lines, 
drums, etc. with ... 

MAGNETIC TAPE UNIT 

Model DV-315 completely self-con­
tained portable magnetic tape unit 
has one million character storage ca­
pacity, is only 6" high x 12'" wide by 
10" long, and weighs approximately 
15 lbs. 

Standard 5" reels of ~" tape are 
employed with a speed of 71}/' per 
second. Interfaces for most commonly 
used small computers are packaged as 
part of the unit. Data is recorded 
using phase modulation techniques 
and the basic transfer rate is 3.5 Kbps. 

Its portability makes it ideally suited 
for field maintenance and allows it to 
be shared among many centrally lo­
cated computer systems. Betatech, Inc., 
Bedford, Mass. 

Circle No. 205 on Inquiry Card 

NEW 
DIGI-STORE® 
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Magnetic Tape BUFFER-STORE DS-3 
• Independent-asynchronous bi-directional 

read and write 

• Integrated circuit reliability 

• Minimum maintenance .•. 
only two moving parts 

• Self-contained special interfaclng available 

Ideal for: 
Buffered rate change, data accumulation, 

editing, message sorting/routing, and other 
data handling applications. 

CIRCLE NO. 47 ON INQUIRY CARD 

SQUARETRIM CERMET POTS 

A line of cermet Y2" Squaretrims, 
series 556, 557 and 558, are available 
in base pin, flexible lead and side pin 
models and offer essentially infinite 
resolution and low temperature coeffi­
cient. They are available in values 
from 200 ohm to 1 megohm, have a 
power ,dissipation of 0.75 watts @ 
+85 0 C, and feature exceptional sta­
bility when subjected to rigorous ex­
tremes of environmental stress. Oper­
ating temperature range is from -550 

C to +150 0 C. Weston Components 
Div., Archbald, Pa. 

Circle No. 261 on Inquiry Card. 

ONE-OF-16 DIGITAL DECODER 

The 9311, a MSI circuit designed 
to convert four digital inputs into 
one of 16 mutually exclusive digital 
active-level low outputs features a 
built-in enabling capability and high 
speed performance (20 ns through 
delay). 

These features make the device suit­
able for a wide variety of cascaded de­
coding, demultiplexing and conversion 
applications. Systems which can bene­
fit most from the 9311 design are 
digital systems for computers, process 
control, radar, display, communica­
tions, data acquisition and instru­
mentation. 

The 9311 is available in a 24-pin 
hermetic Dual In-Line package and 
flatpack. Fairchild Semiconductor, Mt. 
View, Calif. 

Circle No. 240 on Inquiry Card 

PORTABLE 5/1 OSCILLOSCOPE 

The PM 3221 5" (10 x 8 cm useful 
display area) single beam oscilloscope 
offers two frequency/sensitivity ranges: 
dc to 10 MHz at io mV/cm and dc to 
2 MHz at ImV/cm. A time/cm selector 
provides for triggering on frame and 
line signals of all present black/white 
and color TV systems as well as for 
horizontal deflection with an external 
signal (sens. I V /cm dc coupled to 1.5 
MHz.). Other features include: dc 
zero reference; calibrating voltage (5 
Vpp at 8 kHz, square wave); and ver­
tical signal magnification of 3x (for 
24 cm of undistorted vertical deflec­
tion); signal delay 100 ns. The time 
base generator allows continuous or 
stepped adjustment of time/cm in a 
1, 2, 5, 10 sequence; sweep expansion 
of 1, 2, or 5x. Philips Electronic In­
struments, Mt. Vernon, N.Y. 

Circle No. 258 on Inquiry Card. 
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SIGNAL PROCESSING SYSTEM 

A signal processing system, Compu­
Signal System-3 (CSS-3) is a desk size 
unit with teletypewriter, input sam­
pling, display, output, control, and 
software included. It is capable of 
continuously performing fast fourier 
transforms (FFT's) in real time to 
2.0 kHz bandwidth or in blocks of 
real time to 35 kHz bandwidth. 

The CSS-3 performs FFT's, zoom 
FFT's, auto correlations, cross-correla­
tions, convolutions, averaging, histo­
grams, a variety of filters and other 
standard signal processing routines. 
Computer Signal Processors, Inc., 
Waltham, Mass. 

Circle No. 260 on Inquiry Card. 

PUNCHED TAPE READER 

The EECO 3100 ruggedized photo­
electric reader will withstand 2g vibra­
tion from 5-33Hz, and 25g shock. Op­
erating temperature limits are -40°C 
to +70°C. 

It uses standard 8-level, I" wide 
punched aluminized mylar, paper 
mylar or paper tape and operates free 
run or rewind at 300 cps. Spooling 
will handle up to 100 feet of tape 
(12,000 characters), spooled to and 
from removable reels. Output is 8 bits 
plus sprocket-the sprocket output is 
available as a clocking signal. 

Power requirements are +5 Vdc at 
1 A; 115 Vac, 60 Hz at 100 rnA. It meas­
ures 8"w x 3Y2"h x 5%"d and weighs 
5 Y2 lbs. Electronic Engineering Com­
pany of California, Instruments Div., 
Santa Ana. Calif. 

Circle No. 232 on Inquiry Card 

COUNTING DISPLAY 

MDP Series of panel-mounted, 
multi-decade counting displays with 
built-in preset comparator consists of 
a counting module and digital display 
plus a thumbwheel-operated digital 
comparator. The count can be stored 
in the display at its preset count value 
or automatically reset to zero after the 
preset number has been reached. 

The outputs from the MDP Series 
are: 1. a visual display of the number 
counted; 2. a flip-flop signal indicat­
ing when the preset number has been 
counted; and 3. complimentary BCD 
output from the counter. It also has a 
carry output from the most significant 
decade and may be reset at any time. 

The MDP is available in any com­
bination from 1 to 9 count-display­
preset positions. Instrument Displays, 
Inc., Haverhill, Mass. 

Circle No. 257 on Inquiry Card. 

DJ.P. SOCKETS 

Series 8359 D.I.P. sockets are uni­
versal mounting devices for all stand­
ard dual in-line package IC's with 14 
or 16 pins. Compact, low profile insu­
lator permits high packaging density. 
Side-by-side mounting on Y2" centers; 
in-line mounting on .800" centers 
(14 pin) or .900" centers (16 pin). 

Easy D.I.P. insertion is due to cham­
fered edges on the D.I.P. lead entry­
ways. Insulator lid is removable to 
allow access to contacts. Contacts have 
a double-leaf design for positive wip­
ing action against dip leads. Contact 
tails are .025" square and are available 
in lengths for solder or wire-wrap 
terminations. Socket is mounted to p.c. 
card with a 1f1o"rivet; metal plate 
mounting special adapter. Elco Corp., 
Willow Grove, Pa. 

Circle No. 221 on Inquiry Card 

DATA STATION 

The DS-20 contains a small pro­
graIIunable computer, a 7- or 9-track 
compatible read/write magnetic tape 
system, ASR-33 teleprinter, and an 
interface to a Western Electric Type 
103 or 202 data set. Options include 
a multiplexer to service up to 32 tele­
types, IBM Selectric typewriter, inter­
faces for 201 or 401 data sets, con­
trol unit for automatic dialing, and 
additional tape drives. Two-way com­
munication is effected through the 
TWX or Telex networks, or over 
ordinary dial-up or leased telephone 
lines. The DS-20 exchanges data with 
IBM transceivers, 2740 and 1050 ter­
minals, teletypes, CalComp plotters, 
CRT displays, card readers, paper 
tape readers, other I/O devices and 
other DS-20's. Infotec, Inc., Rye, N.Y. 

Circle No. 224 on Inquiry Card 

BUILD MDS 
"DATA-RECORDER 

QUALITY" 
INTO YOUR SYSTEMS 

Transcription ... verification ... all the advantages 
of magnetic tape ... in the MDS 701 and 901 Buffered 

MDS BUFFERED 
TAPE UNIT 

Tape Units. These units are buffered magnetic tape 
transports; each providing three modes of operation ••• 
Write, Read and Search. 

MDS 701 ... Handles data on 7-channel tape at 200 bpi. 
MDS 901 ... Handles data on 9-channel tape at 800 bpi. 
Input and output communication between a parent 

machine and the magnetic tape Is via a program con­
trolled buffer. The controller is your own, designed to 
fit your application. 

Easy integration with a system is made possible 
through the asynchronous bit parallel, character serial 
Interface provided with the 701 and 901. And you get 
the high speed, solid state electronics, quiet operation 
and versatility that are engineered into all MDS Data­
Recorders. 

Ask for: Folder file on MDS 701/901 
Buffered Tape Units 

FOR MORE - MEET YOUR MAN 
FROM MDS 

~5!!:Is~~~~1 
OEM MARKETING 
122 E. Ridgewood Ave .• Paramus, N.J. 07652 

Telephone 201/265-7333 
Every MDS Office is an OEM Marketing Office 

Digital Strip Printers • Buffered Tape Units 
High-Speed and Low-Speed Line Printers 
Card Punches and Readers 

CIRCLE NO. 48 ON INQUIRY CARD 
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Get technical literature on the only totally portable, solid 
state oscilloscope. Operates from optional internal battery 
or from 110/220 vac, 50 to 400 Hz line voltage. Features 
include: 20 MHz bandwidth; 17 nsec rise time; 18 ranges of 
calibrated sweep speeds; internal voltage calibrator; and 
triggering stability in excess of 30 MHz. 

Write for Bulletin TIC 3316 to Motorola Communications & 
Electronics Inc., 4501 W. Augusta Blvd., Chicago, III. 60651 
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MOTOROLA 
Precision Instrument Products 

CIRCLE NO. 49 ON INQUIRY CARD 

HIGH SPEED 
PHOTO-ELECTRIC TAPE READERS 
Occupies only 3%" of panel space • Spoolers for 
200 to 1,000 feet of tape • Operates asynchronously 
at any rate between 0 and 150 cps. Slews at 600 cps 
and stops "on character" • Lamp is unconditionally 
guaranteed for 1 year. 

$ , 00 650 BASE PRICE 

For catalogue describing the complete line of 
Chalco tape readers write, call or telegraph: 

CHALCO 
ENGINEERING 

CORPORATION ee 
Electronic-Electromechanical Systems and ~roducts 
15126 SO. BROADWAY, GARDENA, CALIFORNIA • FA 1·0121 

TWX 213·327·0167 

CIRCLE NO. 50 ON INQUIRY CARD 

NEW PRODUCTS 

PLATED WIRE MEMORY STACKS 

Memory stacks have typical read cycle times of 150 nano­
seconds with a 400 nanosecond write cycle. The basic stack 
size is 8,192 words of 18 bits. Other stack sizes, such as 16K 
x 9, 4K x 36 and 2K x 72, can be derived from the basic 
unit. The stack is designed to operate in a non-destructive 
read-out mode with equal read and write word currents. 

The memory is made up of two double-sided planes with 
256 word lines with 144 plated wires on each plane. The 
overall stack size is 9" high by 190(' long and 1 'Vs'" WIde. 
The plane construction offers single turn word line with 
one crossover per bit and one noise cancellation wire every 
four plated wires. Word line current is 900 rnA nominal 
and digit line current is ±40 rnA nominal. Output voltage 
ranges from 3 to 5 mV after a worst case disturb pattern. 
Ferroxcube Corp., Saugerties, N. Y. 

Circle No. 244 on Inquiry Card. 

DUAL IN-LINE PACKAGING DRAWERS 

Four models of horizontal equipment drawers, specifi­
cally designed for dual in-line packaging offering integral 
drawer slide/side panels and one-piece multi-purpose front 
and back panels, are available in a new integrated circuit 
packaging system. 

Equipment drawers, Models :OHA, B, C and DHD, man­
ufactured of sturdy extruded aluminum, are EIA standard 
IV4" high and installed in a standard 19" equipment rack. 

Models DHA, B, and C feature integral power buss bars 
running parallel to the front of the drawer which hold the 
DIP carrier stix running perpendicular to the front of the 
drawer. Model DHD has integral power buss bars running 
perpendicular to the front of the drawer and mounts the 
DIP carrier stix parallel to the front panel. 

Models DHA and DHD are center mounted drawers, 
Model DHB is front to back mounted and model DHC is 
back to front mounted. Scanbe Manufacturing Corp., Mon­
terey Park, Calif. 

Circle No. 230 on Inquiry Card. 
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SYNCHRO/DIGITAL CONVERTER 

An airborne synchro-to-digital conversion system con­
tained in a 200 cubic inch package, converts synchro inputs 
to a binary code equivalent. A multiplexer selects one of 
five specified input synchros from an external address com­
mand signal, then the synchro under test is converted to a 
resolution and accuracy of 13 bits. 

The maximum conversion time for a 1800 change of in­
put angle is 10 ms. At the end of the conversion period, a 
data ready signal is generated for data transfer as a parallel 
binary output. This signal indicates completion of conver­
sion with the output data representing the equivalent input 
synchro shaft angle. 

The unit is contained in a single package with overall 
dimensions of 4.5" h x 5" w x 8.9" I and weighs 6.95 lbs. 
Astrosystems, Inc., New Hyde Park, N. Y. 

Circle No. 243 on Inquiry Card. 

DATA ACQUISITION SYSTEM 

The 720999 System is designed to acquire analog data 
from a variety of scientific experiments and record the digi­
tal equivalent of that data on an incremental magnetic 
tape recorder to be processed by a digital computer. 

Throughput rate of the system is determined by the tape 
recorder. The basic system consists of a multiplexer, sample 
and hold, AD converter, sequence control, format unit and 
an incremental magnetic tape recorder. Options are avail­
able for various acquisition rates, tape densities, and 7-
and 9-track formats. 

Features include complete system in one unit suitable 
for 19" RETMA rack mounting, selectable record lengths 
to fit existing computer programs, and an optional digital 
multi plexer. 

System specifications are: number of channels-16 (single 
ended); voltage range-±IO V full scale; sample rate-up to 
500 samples per second with resolution of 12 bits; accuracy 
-±0.05% of full scale (±Y2 LSB); power-l 15 V, 50-60 Hz; 
and size-19" wide, 14'" high, and 18''' deep. Redcor Corp., 
Canoga Park, Calif. 

Circle No. 231 on Inquiry Card. 
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.ignificen' 
Ikrelop .. en' 
progre .. s in 
our hi.'orll_ 
Foxboro is now staffing the Design and Development 
groups which will be responsible for the digital and 
analog technology for the next generation of Foxboro's 
Systems Products. As a member of this staff, you will be 
involved in development projects from initial marketing 
and research inputs through to manufacturing. 

The work will encompass advanced Real Time Systems, 
Computer-based CRT Display Systems, Digital Logic 
Design using MSI and LSI Circuitry, I/O Communica­
tions, Software Product Development and related sys­
tems technology. 

The opportunities now available are too numerous for 
proper description in any single advertisement, there­
fore we invite your personal inquiry if your background 
and career interests fall into one of the following profes­
sional areas: 

Development Systems Engineering • Circuit Design En­
gineering • Logic Design Engineering • Electronic Pack­
aging Engineering • Electromechanical Engineering • I/O 
Design Engineering • Product Development Engineering 
• Systems Design Engineering • Design Programming • 

Inquire by collect telephone, (617) 543-8750, or by 
resume to Mr .. Robert Ash, Professional Placement Su­
pervisor, The Foxboro Company, Dept. CD1, Neponset 
Avenue, Foxboro, Massachusetts 020;J5. Look into other 
career building opportunities with Foxboro, an equal 
opportunity employer. 

CIRCLE NO. 904 ON INQUIRY CARD 
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••••••••••••• • • • READ-WRITE. 
ROTATING 

DISC 
MEMORY 
SYSTEMS 

MAGNETIC : 
HEADS • • ••••••••••• 

CALMONT 
SOLVES ALL STIFF 

WIRE PROBLEMS 

Calmont offers several standard off-the-shelf 
constructions with excellent flex life ... in the 
millions ... wet noodle flexibility. 
Other applications include gyro systems, shaker 
assemblies, flying head assemblies, etc. Insulation 
selections include silicone rubber, Teflon, PVC, etc. 
Construction selections: Ribbonized flat cable and 
miniature round cable-cabling capacity from single 
to 200 conductors. 

Telephones: 

714/549-0336 
213/625-1835 

Write or call for further information. ................................ 
CALMONT 
WIRE & CABLE, INC. 
420 East Alton Street 
Santa Ana, California 92707 

custom wire & cable • extruded plastics • tubing 
• insulations 

CIRCLE NO. 51 ON INQUIRY CARD 

Keep Computers 
Clean with 

These new 
air filters 
were especially 
designed for use 
in packs to protect information storage systems 
from dust and contaminants. They are of one­
piece molded nylon construction with a nylon 
mesh of 44 micron (.00018") fineness. 

Nylon filter screen permits freer ai r flow than 
most other filtering materials without reduction 
of filtering efficiency. Available in several styles 
and sizes! 

Call or write for complete information! 

NYLON FILTER CORP. 
HEBRON, ILLINOIS 60034 Phone: 815/648-2416 

CIRCLE NO. 52 ON INQUIRY CARD 
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NEW PRODUCTS 

7-TRACK DATA RECORDER 

The KB-600 Datascribe™ features a 64-character move­
able keyboard with 16 special keys for control or BCD 
codes, stylized panel controls, direct-reading visual displays, 
keyboard interlocks, automatic audio-visual error annuncia­
tion and noise-abating tambour doors. 

The datascribe's tape transport provides automatic tape 
positioning and recording, verifying and searching at speeds 
of up to 32 ips. A high-speed rewind is also featured. Re­
cording in gapped format at a packing density of 200, 556 
or 800 bpi is a standard feature. Full tape security checks 
are provided, including longitudinal, lateral and bit-by-bit 
comparison with memory.' 

Options available with the KB-600 include alternate pro­
grams, expandable memories, reusable program storage, left 
zero programming, odd or even parity and expandable 
record sizes from 80 to 200 positions. Vanguard Data Sys­
tems, Newport Beach, Calif. 

Circle No. 251 on Inquiry Card. 
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DIGITAL-TO-ANALOG CONVERTER 

The DA40 DjA Converter provides 16 channels of ana­
log output (from 10-bit digital input) in a compact, self­
contained package. Up to 16 DA40 assemblies can be con­
nected to the same input lines to form larger systems with 
as many as 256 analog outputs. A front panel for full man­
ual control is available and the unit contains its own power 
supply. 

The DA40 accommodates all the digital functions asso­
ciated with conversion, including unit-address and channel­
address decoding. Control circuits route the 10-bit input 
data to the desired channel. Each channel contains an in­
ternal register to store the digital data during conversion, 
allowing new data to be inserted at 21-ls intervals. Either a 
direct logic interface or a remote cable interface is provided 
to connect the digital controlling device. Negative values 
of digital input can be in either two's complement or one's 
complement form. 

Analog output is accurate to within O.l % of full scale; 
maximum output swing is -IOV to +IOV, at full load cur­
rent of ±20 rnA. Scientific Data Systems, El Segundo, Calif. 

Circle No. 201 on Inquiry Card. 
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LOGICAL COMPUTER 

Model LC44 is a small logical computer, suitable for 
study of Boolean relationships, including those with feed­
back. It has four inputs and four outputs. Each output 
may be programmed to be any Boolean function of the 
four inputs. Programming is accomplished by pinboard. 
The four inputs may be set by their panel switches or an 
external logical source. Each output has an indicator lamp 
and is buffered to drive external devices. Outputs may be 
fed back into inputs to provide logical equivalents of flip­
fiops, counters, linear sequences, etc. Construction is TTL, 
5 volt silicon DIP logic. DVC, Dayton, Ohio. 

Circle No. 255 on Inquiry Card. 

AUTOMATIC WIRING AND CIRCUIT ANALYZER 

An automatic test system checks point-to-point continuity 
of electronic equipment wiring and circuitry at speeds as 
fast as 3,000 termination points per minute. The Omni­
Tester Model 1000 checks continuity resistance, hi-pot, 
leakage resistance and dynamic characteristics. 

In continuity testing the OmniTester not only verifies 
the presence of required wiring, but also checks to insure 
that no extra connections are present. In dynamic testing, 
it verifies the presence of required voltages, currents, impe­
dances, or resistances in response to programmed stimuli. 
Test results are printed out in permanent record form. 

The tester employs a self-programming feature which 
enables it to prepare its own punched tape program by 

automatically analyzing a known working sample of a pro­
duction prototype of the wiring. Expansion of the basic 
system capacity to test as many as 100,000 termination 
points is easily and economically accomplished by the addi­
tion of modular plug-in units of 30 points each. 

The basic model is housed in a single console which 
measures 51'" h x 28~" w x 261'2" d. Teleproducts, Inc., 
Moorestown, N.J. 

Circle No. 253 on Inquiry Card. 

RFI FILTERS 

Four RFI filters for data processing equipment feature 
the following parameters: 
Type E-5I77, 2x30 A, 250 Vac. Dimensions: 9.75 in. long x 
6.0 in. wide x 2.38 in. high. Attenuation: greater than 50 
dB from 150 kHz to I MHz. 
Type F-5I20, 25 A, 250 Vac. Dimensions: 3¥1G in. long x 
I % in. wide x 2% in. high. Attenuation: greater than 50 
dB from 300 kHz to 10 MHz. 
Type F-5I2I, 3x50 A, 230 Vac. Dimensions: 8.5 in. long x 
4.25 in. wide x 2.88 in. high. Attenuation: greater than 
40 dB from 300 kHz to 10 MHz. 
Type F-5I22, 3xIO A, 230 Vac. Dimensions: 6 in. long 
x 6 in. wide x 2 in. high. Attenuation: greater than 40 dB 
from 300 kHz to 10 MHz. Hopkins Engineering Co., San 
Fernando, Calif. 

Circle No. 252 on Inquiry Card. 

~ SERIES 500 KEYBOARDS 

• Choice of 3 standard alphanumeric models: 
47, 56, 73 keys or any specified arrangement 
from 10 to 73 keys. Any or all keys illuminated. 

• Seven data lines ASCII + parity + strobe. 

• High reliability magnetic dry reed keys plus solid­
state encoding. Solid-state keys available Jan. 1969. 
Will be completely interchangeable with present designs. 

• Flexible design. Easily adapted to your requirements 
for prototype evaluation. 

GRI Keyboard designed especially for 
data entry and retrieval on computer 
used in airline reservation system. 

O.E.M.'s - Do you need a special keyboard to mount in your 
own cabinet? If you need only one or thousands, we will 
customize them for you at low cost. Fast service, too ... 

For complete information contact: GEORGE RISK INDUSTRIES, INC. ~~'" 
67215th Ave., Columbus, Nebr. 68601 • Phone: 402-564-2777 ~ 
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I. LITERATURE 

Discrete Semiconductors 

A line of discrete devices from diodes 
to FETS to power transistors are listed 
in this catalog. Fairchild Semiconduc­
tor, Mt. View, Calif. 

Circle No. 329 on Inquiry Card 

Micro-Logic Cards 

A 44-page catalog lists and describes 
the electrical and mechanical features 
of a line of 5 MHz micro-logic circuit 
cards, designated Series C 150 T. Con­
trol Logic, Inc., Natick, Mass. 

Circle No. 303 on Inquiry Card 

Brushless DC Motor 

A line of miniature brushless dc mo­
tors with solid-state controls is the 
subject of this two-color, 4 page book­
let. Siemens America Inc., Power 
Equipment Div., New York, N. Y. 

Circle No. 320 on Inquiry Card 

Instrumentation Training Aids 

An illustrated brochure, titled "In­
strumentation Training 'Aids," de­
scribes educational films and texts on 
instrumentation technology that may 
be rented and purchased. Instrument 
Society of America, Pittsburgh, Pa. 

Circle No. 306 on Inquiry Card 

Connectors and Terminals 

Specifications for 0.062 miniature and 
0.093 standard nylon connectors, con­
nector housings and pin terminals are 
contained in a 6-page illustrated cata­
log. Molex Products Co., Downers 
Grove, Ill. 

Circle No. 312 on Inquiry Card 

Tape Recorders 

Analysis of wideband rotary-head in­
strumentation tape recorders and their 
applications are presented in a re­
printed article, "Rotary-Head Instru­
mentation Recorders: Description and 
Uses" by Robert Horn. Ampex Corp., 
Redwood City, Calif. 

Circle No. 301 on Inquiry Card 
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MOS Static Shift Registers 

A 20-page application report features 
MOS shift registers and how to use 
them in bipolar logic systems Texas 
Instruments, Inc., Dallas, Texas. 

Circle No. 317 on Inquiry Card 

Computers 

The latest issue of Computer Usage, a 
quarterly publication, deals with 
"Computers and the Stock Market." 
Computer Usage Co., Inc., Communi­
cations Department, Mt. Kisco, N.Y. 

Circle No. 304 on Inquiry Card 

SDS Quarterly Magazine 

"SDS and the Industry in Perspective" 
is the title of the feature article in the 
latest issue of Interface 16, a 12-page 
quarterly magazine. Scientific Data 
Systems, EI Segundo, Calif. 

Circle No. 324 on Inquiry Card 

IC Cards 

A performance specification and ap­
plications bulletin describes the MST-
2 level comparator IC card for dc level 
detection, wave form restoration, pulse 
shaping and Schmitt triggers. Wyle 
Laboratories, El Segundo, Calif. 

Circle No. 309 on Inquiry Card 

Dual In-line Packaging 

Dual in-line packaging, a new concept 
in high density packaging of dual in­
line integrated circuit modules, is de­
scribed in a 20-page designer's catalog. 
Scanbe Manufacturing Corp., Monte­
rey Park, Calif. 

Circle No. 313 on Inquiry Card 

Cold Cat~ode Display Tubes 

This data sheet describes the Datecon 
DT series of low cost cold cathode dis­
play tubes, which meet virtually all re­
quirements-side view, end view, left 
and right hand decimal points. Inte­
grated Circuit Electronics, Inc., 
Waltham, Mass. 

Circle No. 307 on Inquiry Card 

AC Generator 

Brochure #201O-PDL-868 feat~res an 
AC generator brush type or brushless, 
cl;:tss 720. Kato Engineering Co., Man­
kato, Minn. 

Circle No. 308 on Inquiry Card 

Serial Printer 

A basic description, features, and. de­
tailed specifications of the serial char­
acter printer SCP-12 are included in an 
illustrated brochure. Adtrol Elec­
tronics, Inc., Philadelphia, Pa. 

Circle No. 314 on Inquiry Card 

PC Edge Card ·Connectors 

A catalog data sheet provides informa­
tion on military-grade printed circuit 
edge card connectors on .156 centers 
with wire wrap tenninations. Viking 
Industries, Inc., Chatsworth, Calif. 

Circle No. 326 on Inquiry Card 

Electronic Consotrol Instruments 

Bulletin C-IOA summarizes and illus­
trates .the design features, applications 
and versatile mounting of a complete 
line of .small-case, solid-state electronic 
Consotrol instruments. The Foxboro 
Co., Foxboro, Mass. 

Circle No. 311 on Inquiry Card 

Multiconductor Cable 

The steps utilized in producing the 
multi conductor cables: extrusion, 
shielding, wrapping, and jacketing are 
described and illustrated in a four 
page brochure. Microdot Inc., South 
Pasadena, Calif. 

Circle No. 327 on Inquiry Card 

Unidirectional Stepping Motors 

Five catalog bulletins provide detailed 
specifications on a series of unidirec­
tional Cyclonome® stepping motors. 
A 4-page cover bulletin describes de­
sign and performance features and 
principle of operation. Sigma Instru­
ments, Inc., Braintree, Mass. 

Circle No. 310 on Inquiry Card 
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Data Generator 

This bulletin contains advance specifi­
cations for the Model 214 data gener­
ator, a l3-channel pattern generator 
with 10 MHz stepping frequency, suit­
able for design and testing memory 
elements, memory systems, telemetry 
systems, and digital logic systems. Data­
pulse Div., Systron-Donner Corp., 
Culver City, Calif. 

Circle No. 302 on Inquiry Card 

Power Supply 

A 5 to 240-volt series of all-silicon, 
modular power supplies is described 
in the two-color technical bulletin, 
LA968E, including full electrical and 
mechanical specifications. Mid-Eastern 
Industries, Inc., Scotch Plains, N. J. 
Circle No. 316 on Inquiry Card 

Stepping Motors 

A l6-page brochure describes the latest 
state-of-the-art in stepping motors. The 
booklet contains a thorough explana­
tion of PM, VR and small angle step­
pers, complete with detailed specifica­
tions and usage. Computer Devices, 
Inc., Santa Fe Spring, Calif. 

Circle No. 325 on Inquiry Card 

Printed Circuit Connectors 

A comprehensive line of printed cir­
cuit connectors is the subject of a 24-
page catalog. Included are photo­
graphs, line drawings, electrical char­
acteristics and mechanical specifica­
tions. Amphenol Industrial Div., The 
Bunker-Ramo Corp., Chicago, Ill. 

Circle No. 323 on Inquiry Card 

Analog/Hybrid Computers 

Two additions to the EAI Applications 
Reference Library are a 13 page re­
port entitled "Analog Computer Sim­
ulation ... A Way of Thinking" and 
a 14 page report entitled "Hybrid 
Simulation of an Exchanger/Reactor 
Control System." Electronic Associates, 
Inc., West Long Branch, N. J. 
Circle No. 328 on Inquiry Card 

Solid-State Displays 

A 12-page bulletin on solid state dis­
plays discusses the three important 
solid-state technologies of magneto­
optics, electroluminescence, and light­
emitting semiconductor devices. Gen­
eral Electric Co., Syracuse, N. Y. 

Circle No. 321 on Inquiry Card 

Pushbutton Switches 

A complete line of illuminated push­
button switches and matching indica­
tor lights, featuring a versatile range 
of mounting hardware and improved 
styling, is described in this catalog. 
Marco-Oak, Div. of Oak Electro/ 
N etics Corp., Anaheim, Calif. 

Circle No. 322 on Inquiry Card 

Data Acquisition System 

This brochure provides detailed prod­
uct information, block diagrams and 
complete specification data on the 
Models 1000 and 1500 analog/digital 
acqulSltlOn and recording systems. 
Datatron, Inc., Santa Ana, Calif. 

Circle No. 319 on Inquiry Card 

Micro-Miniature Potentiometers 

Comprehensive data on a series of 
micro-miniature, trimmer potentiom­
eters is presented in an illustrated 
brochure, entitled "Micro-Miniature 
Trimmer." Electrical, mechanical and 
environmental specifications are de­
tailed. Minelco, Holbrook, Mass, 

Circle No. 318 on Inquiry Card 

Quality Assurance 

Quality assurance is the subject of this 
16-page brochure which graphically 
depicts the three interrelated quality 
di;ciplines at Micro Switch: quality 
control, product assurance and quality 
appraisal. Micro Switch, a division of 
Honeywell Inc., Freeport, Ill. 

Circle No. 315 on Inquiry Card 

Time-Sharing 

A four-page brochure describes the 
time-sharing concept of computer 
usage and analyzes the inherent ad­
vantages. Remote batch processing and 
on-site processing are explained, and 
various computer languages listed. Re­
mote Computing Corp., Los Angeles, 
Calif. 

Circle No. 305 on Inquiry Card 

ESC DELAY?Li'AEI 
saLVE 

r high density 
packaging 

problems 
ONLY '14" WIDE 
MODEL 54·67 

An example of ESC's sophisticated 
design capability is our Model 54-67 
(size: 3"L x ¥4"W x l/2"H). Used in 
an airborne application, this rugged 
flat pack unit has a time delay of 29 
usec. with a tap at 11 usec. The rise 
time is 1.8 usec. maximum with an 
impedance of 400 ohms and an at­
tenuation of 2 db maximum. 

Our Model 13A27 (size: .490"L x 
.490"W x .370"H) is transfer molded 
and illustrates a low cost, high pro­
duction run unit. Designed for printed 
circuit Qoard use in a computer ap­
plication, the 13A27 has become one 
of a series of "custom standards" to 
a valued ESC customer. It has a time 
delay of 7 nsec. with taps at 4, 2 
and 1 nsec. 

The SM series of subminiature 
nanosecond delay lines provides a 
high figure of merit in a small volume 
without compromising.reliability. 
Standard items range from 10 to 
1,200 nsec. at impedance levels of 
100, 200 and 500 ohms. Available 
off-the-shelf in two standard sizes: 
1" x 0.32"'x 0.32" and 2"x 0.32"x 
0.32", both with 2l/2" leads. 
All ESC delay lines conform to Mil-D~23859A. 

Write for complete catalog. 
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The computer: General Electric's versatile GE/PAC@ 
4020 Process Control Computer ... shown:~t left. 

Resistor assignment: Establish line current' values 
in the GE/PAC® 4020 core memory system. 

The part used: Dale's Type NS ... silicone coated, 
non-inductively wound. 

Reason: Low inductance (less than 1 Mh) and unvarying 
stability (less than .5%/2000 hours). 

--- • ~{ j,'.~ .. :~. ~.~' '~' .. '':­

Dale wirewounds give you unequalled desigl1}t~edon~r.:Ji:l I"~ 
tailoring resistance, power, size and stability to )lour e~act: 
needs. Industrial ..... precision .... established reliability ... ·. 
standard or special .... there's always a Dale resistor that 
can do the job better. Call 402-564~3131 for fast action, 
or circle 181 for Catalog A. 

for optimum value in vifirewound ".'esistors 

DALE ELECTRONICS, INC. 1380 28th Avenue, Columbus, Nebraska 68601 
, In Canada: Dale Electronics Canada, Ltd. 

Printed in US.A. 

Gard Testing is available 
to meet Established Re­
liability requirementsat 
significant time/cost 
savings over typical 100 
hr. burn in. Write for 
Test Report #19590. 


