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Gene Potter plugs a 16-byte memory module into one of the standard logic-module cages of
a computer. Each cage can contain 128 words, each 32 bits (4 bytes), of scratch pad memory.

Computers

Integrated scratch pads sire
new generation of computers

When a single chip of silicon carries eight bits of memory
and their buffered decoding network, numerous high-speed memories
go into a computer and time sharing becomes economical
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The mass production of integrated circuits contain-
ing several bits of memory—complete with decod-
ing and output circuitry—makes practical a new
generation of computers, With the IC’s, many small
memories, called scratch pads, operating at the
speed of the logic circuitry, can be built economi-
cally into workaday data-processing systems.

The scratch pads enable moderately priced com-
puters to provide the speed, capacity and versatility
once available only in huge, expensive systems. As
a result, the cost of processing large amounts of
data can be halved,

An example of the efficiency that can be ob-
tained when scratch pads are the keystone of the
computer organization is in the Sigma 7 family of
computers, which Scientific Data Systems, Inc.
(SDS) introduced March 15 [Electronics, March
21, 1966, p. 37]. A typical Sigma 7, costing about
$500,000, has an input-output rate of some 160
million bits a second.

The high efficiency results from a new control
memory and an arithmetic organization based upon
the use of from two to a dozen scratch pads. The
scratch pads are modular plug-in units, ranging
in size from 16 to 512 words. The memories are
made with the monolithic integrated circuits pic-
tured on the cover and on page 122. The IC’s were
developed in a cooperative effort of SDS and the
Signetics Corp. and are being produced by Signetics
for SDS. Each circuit contains eight flip-flop storage
bits and their encoding, decoding, control and
buffer circuits.

A printed circuit card, carrying 16 IC’s plus the
drive circuitry pictured on page 121, forms a 16-
byte module (8 bits per byte) that is the basic
building block for all Sigma 7 scratch pads. For
example, four such modules make up a 16-word
scratch pad. If more capacity is needed, more
boards are plugged into the computer’s address
and data buses. The modules are self-contained,
having address-decoding circuits for up to 128
words.

The main job of the scratch pads is to quicken
the response of the system to multiple inputs by
reducing its dependence on the main memories for
many operations and by allowing it to react in-
stantly to priority requests. The Sigma 7 can serv-
ice up to 200 users at remote consoles while simul-
tancously performing several routine chores such
as inventory control and while operating peripheral
equipments. The functions of the scratch pads are
outlined in the block diagram on page 125.

The multiple-register architecture of the system,
with its indexing, mapping (program relocation) and
memory-write protection, requires multiple accesses
to scratch pads within the main memory cycle.
Therefore, to be effective, scratch pads must op-
erate at least five times as fast as the main memory.
Otherwise their operation would not mesh effec-
tively with logic and control circuitry.

The Sigma 7 scratch pads typically have a writ-
ing speed of about 90 nanoseconds and a reading
speed of 60 nanoseconds. The main memories, built
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of ferrite cores, have a cycle time of 1.2 micro-
seconds and an effective cycle time of 700 nano-
seconds when the operation of the main-memory
modules is overlapped.

The cost problem

The costs of scratch pads appeared to be a cru-
cial problem when development of the system
began two years ago. Designers of time-sharing
machines have long known that unrestricted use
of scratch pads would immeasurably improve sys-
tem performance, but the expense limited their
use in commercial systems.

Except for a few systems, new at the time, which
had scratch pad-like registers composed of logic
IC’s, scratch pads were made of magnetic storage
elements and transistor circuitry. In contrast to
large, ferrite-core memories, scratch pads were in-
efficient in space used, power consumed and access
time pei bit. The cost was more than 50 cents per
bit compared to a few pennies per bit for mass
memories,

At that time, these problems were being attacked
through the development of batch-fabrication
methods, among them monolithic circuits, various
forms of thin-film matrices, the weaving of mag-
netic wires and the molding of multibit ferrite
elements.

IC’s were the most attractive solution. Produc-
tion processes were established. Functional density
was high and could be made higher. Power and
voltage requirements were compatible with the
other IC’s planned for the system. The ability of
the IC’s to operate at norma] logic levels and pro-
vide useful logic drive simplified application. The
eight-bit design selected provided the best trade-
ofts among power, packaging and system-design
constraints and semiconductor-manufacturing ca-
pabilities.

Today, IC’s containing 16 bits of storage with
internal decoding, or 32 bits without it, probably
can be made. If the system constraints on power
dissipation and packaging can be eased, they may
be used. One advantage of the present IC design
is that it can be packaged in a 10-lead, TO-5 can,
which is low in cost, easily assembled and reliable.

The design selected has 178 components on a
silicon die measuring 104 by 95 mils. The compo-
nents are bipolar transistors and diodes, and dif-
fused resistors. Considerably higher functional
density could have been obtained with circuits
composed of field effect transistors made by the
metal-oxide-silicon technology. But MOS circuitry
was less developed at the time of design selection
and is still too slow for scratch pads in the Sigma 7.

How big a scratch pad?

As the system design took shape, it became
apparent that scratch pad modules could be used
with significant gains in several places in the sys-
tem, most of which are discussed on pages 124 to
126. To take full advantage of the savings possible
with high-volume production of 1C’s, all the scratch
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Scratch-pad module, front and back. On the front (left), the wiring—-coated with an insulation—runs in a
direction generally vertical to plug-in position. On the back, wiring is generally horizontal. The design avoids
the need for expensive multilayer printed circuits. The bar-shaped objects are thick-film resistors.

pads should use the same IC and be assembled in
similar configurations.

Since even large machines need only a few one-
word registers, a scratch-pad size of 16 bytes ap-
peared ideal. This number meshed with system
word lengths, nominally 32 bits composed of four
8-bit bytes. It also meshed with the main memory,
which can be addressed in bytes, half words, words,
and 64-bit double words.

A linear-select (word-organized) form of memory
was required. This is an advantageous form for IC
storage because bits are positioned within a regular,
two-dimensional ‘wiring network. The coincident

(bit-organized) form requires three wiring planes.

The two-dimensional matrix is easily provided by
printed circuit cards, as illustrated above and below.
The wiring runs in the X direction on one side of
a card and in the Y direction on the other side. In
a register memory, four 16-byte cards are placed
side-by-side to form a 16-word block. These are
organized so that a single set of control lines are
shared by each row of IC’s. Without that sharing,
packaging would be expensive.

The memory module operates in a parallel man-
ner, obtaining one bit from each of eight separate
IC’s, as part of a linear-select memory scheme.
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Module wiring configuration that is one byte wide by 16 words high. Ground and voltage lines are not shown.
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The monolithic choices

IC-processing and scratch pad design constraints
pointed toward an eight-bit or 16-bit IC design.
For economy and reliability, the circuits had to fit
into the 10-lead, TO-5 cans, which had also been
chosen for the other IC’s in the system. Four-bit
IC’s were rejected as too small and not economical;
they would require a doubling up of the number of
circuits and the amount of processing and assembly.

If 16 bits were used, the buffered decoding net-
work and the group of storage flip-flops would have
to be made as two types of IC’s, costing some of
the mass-productiori advantages of one type. With
external decoding, the individual flip-flops would
present a heavy current load, requiring more and
higher-current drive circuits. Also, the bits would
be sensitive to the noisy environment they would
create, due to the fast switching of heavy current
and capacitive loads. Since these and other design
factors would increase over-all cost, eight bits
appeared optimum.

Volatility and compatibility

In a large IC scratch pad, power consumption
tends to be high and heat dissipation becomes a
problem. Unfortunately, IC scratch pads are vola-
tile, so that power cannot be removed from those
portions not in use. A unique circuit design mini-
mized the difficulty. Standby power is provided to
only the actual storage flip-flops of an IC when
that IC is not in use.

This was accomplished by using one of the re-
quired address lines as a control line. It switches
a transistor, in the IC, which in turn gates power
to all internal logic except the elementary storage
flip-flops. The technique saves 60% of the power
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Control-drive circuitry for A
eight of the 16 circuits in
each scratch-pad module.
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that would ordinarily be consumed.

IC scratch pads are extremely convenient to use
in a computer because they can be matched elec-
trically to the rest of the system. The machine’s
normal logic-voltage and current levels can inter-
face directly with the inputs and outputs of the
memory IC’s. The nondestructive readout (NDRO)
operation of the scratch pad makes character re-
generation unnecessary, producing highest system
speed. Writing is simple since the memory need
not be cleared or reset; when the voltage on the
write-enable line rises, the address lines steer the
data to the proper locations and force the storage
flip-flop to the proper state.

Electrical specifications for the IC’s are given on
page 124 and the schematic is on page 122. The
circuitry is transistor-transistor logic, which is the
fastest type for the logic-voltage levels employed.

Note that the tenth lead of each IC is not used;
this allows addition of a mass-reset function. The
other nine leads are for an address-control line,
three address-decoding lines, write-enable line, in-
put, output, supply-voltage and ground lines.

Power-saving circuit

A data bit pulse enters a given IC, is gated by
the write line and directed to the selected bit
by the three address circuits (three variables will
identify any location). The control line deprives
the decoding and write circuitry of power, when
they are not in use, suppressing noise and saving
up to 60% of the power. It also provides the option
—essential, since the outputs of a column of IC’s
are tied together—of not altering or looking at the
state of any flip-flop.

The address-control line switches a transistor
Q1 (in the IC schematic), which feeds supply cur-
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Reading, writing and eight bits on a chip
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Layout of memory circuit, shown schematically at the left, is rearranged to pack the 178 components
compactly on a single chip measuring 104 by 95 mils. The circuitry is transistor-transistor logic.

Key areas of the chip,

outlined on the photograph, are: 1, 2. Control and output transistors

3. One of the eight flip-flop storage cells in a band
across the center of the chip

4, 5. Cell’s clamp diodes and three-input AND gate
6, 7, 8. Address-decoding circuits.
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Evolution of a memory circuit
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Processing stages that produce the monolithic memory circuits can be ttaced in these patterns. They are

a series of masks for etching the oxide passivation coating of the silicon crystal and the thin-film metal
layer. The patterns etched in the oxide bare the silicon for diffusion of isolation moats and the resistors,
diodes and transistors. The next to last pattern produces the thin-film interconnections. These patterns were
superimposed to create the composite pattern at the lower right and the color illustration on the cover.

rent to 20 other transistors. When Q; is on, current
flows to the decoding and write logic and to the
output buffer. When Q; is off, these circuits are
deprived of power. The flip-flops draw power di-
rectly from the supply-voltage lead V... Signals on
the data-input line cannot be inserted by the write
circuitry, since that is not functioning.

The output buffer is also deprived of power.
When the control line is down, Q. is deactivated.
This holds the buffer off because the right-hand
side of transistor pair Qg, which feeds Qy, is turned
on. The voltage swing for the control line is
between 6.6 volts and ground.

Q: and Q; are the biggest and most powerful
transistors in the IC. They are oversized so they can
carry large currents without excessive loss and
overheating of the IC.

Low-power flip-flops

So that decoding can be done on the chip, the
address circuitry subjects only the selected bit to
a write-line input. Likewise, only that bit controls
the output of the memory. The decoding design
also reduces the unselected bits” power consump-
tion about 30%. The power saved is used to speed
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up the address and write circuitry.

If it is assumed that a diode drop equals approxi-
mately 0.75 volt, a transistor’s V..t equals 0.70
volt and V., equals 0.20 volt, the operation of
the circuit can be described as follows:

The base reference of a selected bit is only
Veetaty above ground, while that of all the un-
selected bits is equal to two diode drops above
ground, thus reducing their apparent supply volt-
age 1.5 volts. The selected bit clamps the write
lines at Vi) 4+ Veesat), or 0.9 volt. The other bits
cannot be written into because a write pulse has
to be at least three times the diode voltage drop
or 2.25 volts, to get into a flip-flop.

For example, if bit 1 in the schematic on page
122 is not selected, its base reference will be about
+1.5 volts. That is the voltage drop across the
two clamp diodes that are connected in series from
the collector of Q; to ground. However, if bit 1
is selected, the base reference is only about +0.2
volt, the collector-to-emitter saturation voltage of
Qy. All the emitters of Q3 are high.

The state (on or off) of the selected flip-flop is
reflected by Q; and detected by Qg Q5 can turn
Qs off only if Qs emitter has beeh grounded
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through Q,. Qs is normally on. It can be switched
off by Qs only if bit 1 has been selected and bit
1 is in the off state. Since the system already
knows which bit it is looking at, the presence or
absence of an output from the IC (through Q)
tells the state of the bit.

If bit 1 has not been selected, the collector of
Q; will be at a high enough level in either state
to tend to keep Qg on. With Q. shut off, the emitter
of Q; is at 1.5 volts and Qg is on regardless of
the state of Q. Thus, Qs has to look elsewhere
for a turn-off signal.

Third generation

The 1C’s qualify Sigma 7 as a third-generation
computer since the design goes beyond that of
tube and transistor systems. In another sense, it
is a “third-and-a-half-generation” system because
the scratch pads represent a move toward the ex-

IC specifications

pected organization of future generations. Many
computer designers feel that when huge arrays
of circuits can be batch-fabricated cheaply, it will
be practical to make self-programing and self-
organizing systems, or systems composed of many
small computers working in parallel, or even ma-
chines composed of thousands of cells in which
the system’s control, logic and memory functions
are combined.

There are strong resemblances between Sigma 7
and the “fourth generation.” It can do any com-
bination of time-sharing, multiprograming and mul-
tiprocessing [Electronics, Nov. 29, 1965, p. 71]. It
can operate in real time, run several programs
asynchronously, correct errors when programs are
being run and automatically adjust its internal
operation to changing user demands.

The scratch pads helped make this possible by
avoiding the need to build a large quantity of fixed-
capability hardware into the system. In each of
their four major applications, described below and
outlined in the block diagram on the facing page,
the scratch pads have various optional applications

and sizes.

Scratch pad |

The first application of the scratch pads is as
general register blocks that implement the Sigma

described a 64-word memory built

Vee 4.0 volts+ 10%
lee 50 ma maximum
As 17 6.6 volts maximum
Output current 60 ma at 0.5-volt maximum
Operating temperature 5°to 70° C
Other scratch pads,

other systems

The integrated circuits of today
do not end the search for the ul-
timate component for scratch-pad
memories. As the authors of the
Sigma 7 article point out, it should
be possible soon to double or
quadruple the storage content of
each IC. Furthermore, competing
forms of high-speed memories are
being sought by researchers.

The breadth of the development
effort was indicated in February
at the Solid State Circuits Confer-
ence when four companies gave
reports on four distinctly different
scratch-pad designs. A common
theme—high-speed memories pro-
duced by low-cost techniques —
emerged:

= Bell Telephone Laboratories,
Inc. is developing a diode-selection
matrix, with performance compa-
rable to that of a transistor matrix,
for a 1,024-word magnetic mem-
ory. The magnetic-storage elements
are wires plated with magnetic al-
loy.

= Univac division of the Sperry
Rand Corp. and Motorola, Inc.

by vacuum-depositing magnetic
films and interconnections on a
small glass plate and then attach-
ing to the plate integrated circuits
and other semiconductor compo-
nents. An earlier report described
the fabrication techniques [Elec-
tronics, Oct. 4, 1965, p. 102].

= Nippon Electric Co., Ltd. of
Japan, is preparing an associative
memory of integrated circuits made
by the metal-oxide-semiconductor
technique (MOS). The active ele-
ments in the storage cells are p-
channel MOS transistors. With
p-n-p transistor sense amplifiers,
the cycle time is 150 nanoseconds,
unusually fast for MOS circuitry.

= The Radio Corp. of America is
also developing a high-speed MOS
memory. The storage cells, con-
structed of complementary n-chan-
nel and p-channel MOS transistors,
operate in 20 nanoseconds. A 16-
word array containing 1,080 MOS
transistors, including decode and
drive circuitry, is expected to read
in 50 nanoseconds and write in 75
nanoseconds.

Bipolar IC’s. Several companies,
in addition to Signetics Corp., are
making scratch pad IC’s with bi-

polar transistors. An IC containing
16 bits of storage and their as-
sociated circuitry will soon be in-
troduced commercially by Texas
Instruments Incorporated [Elec-
tronics, March 21, 1966, p. 144].
Sylvania Electric Products, Inc., a
subsidiary of the General Tele-
phone & Electronics Corp., will
soon offer a 16-bit chip. Transitron
Electronic Corp. is making them
on custom order. Signetics also
has a 16-bit project. Motorola, Inc.
is developing storage arrays.

General Micro-electronics, Inc.,
is making large-capacity MOS IC’s
on custom order and GMe and
other companies are also making
off-the-shelf circuits, such as shift
registers [Electronics, Oct. 4, 1965,
pp. 84 and 96]. One GMe custom
circuit stores 64 bits in a flatpack.
One of its main features is low
standby power, typically 10 micro-
watts per bit; the read-write cycle
time is 500 nanoseconds.

For future use in its own com-
puters, the International Business
Machines Corp is readying mono-
lithic memory circuity” that are
compatible with the” hybrid IC’s
now used in its System 360 com-
puters. One research IC, described
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7’s instruction set. Each set of registers, termed
a register block, has 16 registers and is made up
of four 16-byte modules. One such 16-word scratch
pad is standard; there can be as many as 32
blocks, or 512 words.

A five-bit block-pointer register designates which
of the 32 blocks is active: that is, which block is
to be employed in the execution of an instruction.

These registers greatly improve the speed with
which the computer responds to interrupts. Inter-
rupt requests can be honored instantly by aborting
long instructions in midexecution without loss of
information, because operands come from storage
into active circuit registers for instruction execu-
tion. Moderately long instructions (10 to 30 micro-
seconds) are aborted and restarted upon return
from an interrupt. Instructions longer than 30 micro-
seconds are designed so they may be aborted al-
most instantly and then resumed from the point
of interrupt upon return from the interrupt routine.
Even though some instructions take 500 microsec-
onds, it takes only 2 to 20 microseconds to initiate
an interrupt response. The total response time is
never more than 25 microseconds and it may be
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as short as 6 microseconds.

In conventional systems, interrupt processing
requires the content of the general registers to
be stored in core memory to preserve the operating.

Main applications of scratch pads: I, as
registers; Il and Ill, memory mapping and
protection; IV, addressing and local storage.

last fall, contains 16 storage cells
and their control circuitry on 0.07-
inch-square chip of silicon [Elec-
tronics, Nov. 1, 1965, p. 31].

The Fairchild Semiconductor di-
vision of the Fairchild Camera &
Instrument Corp. has been work-
ing for more than a year on IC
scratch pads [Electronics, March 8,
1965, p. 46]. Its latest model, a
test bed for circuit, system and
packaging design, is a mix of the
company’s standard logic circuits
and special 36-bit storage cells.
Four printed circuit cards, each
carrying 160 IC packages, form a
memory that stores 256 words that
are 72 bits long.

Other systems. Scratch pads
have been employed in small quan-
tities in computers for years. Some
small airborne computers make do
with simple delay-line storages.
Others have high-speed magnetic
storage assemblies. Univac and the
Burroughs Corp., for example, have
been putting high-speed thin-film
memories into their computers. The
plated-wire type of thin-film mem-
ory is also in commercial use.
Woven-wire scratch pads, resem-
bling a piece of cloth, are built
into France’s newest computers,

the Bull-General Electric Gamma
140 and 141 [Electronics, March
7, 1966, p. 304].

Computer manufacturers began
using conventional logic IC’s as
scratch-pad elements about two
years ago. One of the earliest ap-
plications was in Electronic Associ-
ates Inc.’s EAI 8400. The central
processing and input-output con-
trol sections are made with discrete
components, but built into the cir-
cuitry are stacks of IC registers
that also handle several scratch-
pad functions.

The EAI 8400’s central proces-
sor has eight 32-bit registers, split
into 16-bit halves. Four of these
are ‘“‘save’” registers that act as
bookmarks in computer programs.
They permit interruptions and
store intermediate results of pro-
grams. Another register stack in
the input-output section aids in
memory control and buffers varia-
tions in data-transfer speeds.

To improve the speed of the
larger models of the IBM 360 com-
puters, the register and scratch-
pad circuitry is scattered through-
out the logic circuitry. Instead of
making separate plug-in modules,
IBM puts storage circuits a few at

a time onto the logic-circuit cards
to shorten lead lengths and control
wiring delays. The arrangements
are designed by computers [IBM’s
design-automation techniques and
the organization of the System 360
are described in the April, 1964,
issue of the “IBM Journal of Re-
search and Development”; the wir-
ing techniques are detailed in Elec-
tronics, Nov. 1, 1965, p. 90].

The Models 65 and 75 of the
System 360 have 25 registers that
are each 36 bits long (four bytes of
eight bits plus a parity bit for each
byte). Among the functions which
qualify the registers as scratch
pads are working storage and local
provision of instructions. In the
larger Model 90, there are 76 one-
word registers. Scratch pads in
three smaller models are separate
ferrite-core arrays. Twenty-four of
the registers in each can be manip-
ulated by the computer users.

IBM has been using hybrid inte-
grated circuits. It is expected to
use monolithic circuits, such as the
16-bit memory chip, as these
emerge from the IBM labs and go
into production.

George Sideris
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environment of the interrupted program. The regis-
ters must also be loaded from the core memory to
establish the operating environment of the inter-
rupt process. Later, the interrupted program has
to be returned to the registers.

The Sigma 7’s multiple-register blocks preserve
the status of the interrupted program in register
by simply changing the content of the block-
pointer register. The change takes place within the
six-microsecond execution time of a single instruc-
tion that stores in memory the control state of the
interrupted program and obtains from memory the
corresponding control states for the interrupting
program. In effect, the program-switching instruc-
tion causes the system to walk away trom one
block of registers and step into another with no
additional time cost.

Scratch pad 11

Scratch pad II stores constants, assigned by the
supervisory program, for program relocation (main-
memory mapping) and memory protection.

Mapping is essential for time-shared or multi-
programed operation. It allows programs to flow
continuously in and out of che main memory, oc-
cupying different fragments of the memory each
time it is entered. The user’s instructions generally
call for a contiguous block of memory at one loca-
tion, but honoring such reservations for room
wouldn’t be efficient, Instead, the system files the
program parts as though it had a loose-leaf note-
book. At one time a word may appear on page 8,
word 9, and at another time at page 88, word 9.
A memory of 131,072 words will have room for 512
words on each of 256 pages.

The system keeps track of the program’s actual
addresses in core by storing address-change con-
stants in the scratch pad. The system refers to these
each time it initiates an access to memory. The
validity of each reference is controlled by 2-bit
access-protection codes stored in the scratch pad.

The access-protection codes prevent one program
from interfering with another. They also prevent
snooping. One user can’t get at another’s pro-
prietary information, such as the pay rates for key
personnel, since the codes can be set to prevent it.

The memory-mapping scratch pad is provided by
16 cards, each carrying 16 bytes’ worth of IC’s.
That works out to one byte per page for the 131,072-
word addressing range. Core memory size is ex-
pandable to eight 16,384-word modules. If main
memories faster than those now used become avail-
able, they can be plugged into the system,

The 512-bit scratch pad for 256 pairs of access
protection bits is provided by four 16-byte modules.
The map scratch pad and these modules are ad-
dressed concurrently.

Scratch pad 111

Another 512-bit scratch pad stores 256 2-bit
“locks” that provide write-protection control for a
main memory of the maximum size, 256 pages. Each
program is given a 2-bit “key” when it is given
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control of the computer. Write access is permitted
a program when its key opens the lock assigned to
a page (512 words). The key and lock codes must
have values of 00 or some nonzero value.

The speed of the scratch pads allow the access-
protection and the write-protection techniques to
be performed sequentially without slowing down
system operation.

Scratch pad IV

In the multiplexing input-output processor (IOP),
the scratch pad speeds up I/O processing and
avoids idling of the central processor unit (CPU)
while data is read into or out of relatively slow
peripheral equipment. Each IOP can handle 32
peripherals and there can be eight IOP’s in a
system,

The IOP gets its initiating instructions from the
CPU, but operates independently thereafter. The
CPU specifies the peripheral, the direction of data
transfer and where transfer should begin in mem-
ory, and the number of words to be transferred.
The CPU proceeds with the program, while the
input-output control information remains in the IOP
scratch pad until the data arrives.

The basic IOP scratch pad provides for eight
channels. It is built with five cards, providing 16
words of 40 bits. Generally, 10 bytes control a
channel. The scratch pad can be expanded in sets
of sixteen 40-bit words to a maximum size of 64
words. That size will control concurrent operations
on 32 channels.
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now working on ultrahigh-speed
designs for digital integrated
circuits.

Electronics | April 4, 1966




NOW YOU CAN GET A
COMPLETE LINE OF
INTEGRATED CIRCUITS
FOR GOMMERCIAL,
INDUSTRIAL, MILITARY
~ AND AEROSPACE
- APPLICATIONS FROM
ONE COMPANY.
SIGNETICS

HI-REL MILITARY DTL CIRCUITS
LINEAR FUNCTION SET
Broadest field-proven DTL line 500-SERIES

Absolute worst case specifications Signetics 500-Series linear amplifiers provide
Multifunction packages for low can-count all of the most frequently required circuit
Delivery from stock at lowest prices functrqns over a _brogd spectrum of gain and
Offers design flexibility available in no other bandwidth combinations. Available in two
line: 35 circuit configurations, 3 package operating ranges: —55°C to +125°C and

If you're looking for integrated circuits,
call your nearest distributor and ask for Signetics.
B The oldest exclusive maker of integrated circuits.

types, and 2 operating temperature ranges: 0°Cto +70°C

—55°C to +125°C and 0°C to 4-70°C.

COMMERCIAL, INDUSTRIAL, COMMERCIAL PLUG-IN DTL CIRCUITS
AND GSE CIRCUITS NEW 600-SERIES
300-SERIES UTILOGIC Lowest cost multi-function DTL
Up to 1.2 Volts Noise Margins Hard reliability data on package
High capacitive drive J-K flip-flop and Quad Gates
First off-the-shelf DTL in dual in-line pack

Fan-out up to 17
Made for low-cost manual or machine inser-
tion. Operating temperature -15°C to Inc ITs
—+55°C.

Immune to accidental shorting damage
A subsidiary of Corning Glass Works,

Available in two operating ranges —20°C to
LOW-POWER /SEROSPACE CIRCUITS HIGH-SPEED TTL AVIONIC CIRCUITS 811 East Arques Avenue, Sunnyvale, California
400-S NEW 800-SERIES
Optimum power, speed, and noise immunity Gate delays under 10 ns Fan-out up to 10 Tel: (408) 733-7700 TWX: (910) 339-9220
Dual Binary and T plcal 1-Volt Noise Margins

+85°C and 410°C to +55°C
Quad Gate for low can-count High capacitive drive
Typical 1-Volt Noise Margins Guaranteed free of input latch-up problems
Emitter-follower outputs usually associated with TTL. Functionally and
Operates on 50% less power. Available in two physwally compatible with Series 54. Avail-
operating ranges: —55°C to 4-125°C and able in two operating ranges —55°C to
0°C to +70°C. +125°C and 0°C to 4-70°C




Should you buy Signetics

new SP600 series dual in-line plug-in packages

just because they're low-priced

No, there are hetter reasons.

They contain multi-function DTL circuits, for one.

For another, the SP600 package is monolithic. A solid epoxy block
encapsulates both the circuit chip and the leads connecting it to
the external plug-in pins. Result: mechanical ruggedness and built-in
vapor barrier protection for the circuit. The new SP600 series package
has been tested and stressed to levels far in excess of those required
by MIL-S-19500D and MIL-STD-750, even though it is intended for

SIGNETICS INTEGRATED CIRCUITS

A subsidiary of Corning Glass Works,
811 East Arques Avenue, Sunnyvale, California
Tel.: (408) 739-7700 TWX: (910) 737-9965

commercial applications. Handling and insertion ease are guaran-
teed by 100 mil center-to-center pin spacing and 300 mils between
rows conforming to widely accepted circuit board drill patterns. Me-
chanical or hand insertion and high-volume flow soldering techniques
can be used on all Signetics SP600 series circuits. For the other
umpteen reasons, write for your free copy of our SP600A brochure.

Signetics SP600 series includes a J-K flip-flop,

three multiple DTL gate packages (dual, triple and quadruple
NAND/NOR), a quadruple gate-input

expander, and a dual DTL line driver/buffer element.
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