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TWX: Santa Ana, California 5255

Our New Headquarters after January 1, 1960,
will be :

1441 East Chestnut Ave., Santa Ana, Calif.
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BE SURE TO SEND US YOUR
"CATALOG RECORD CARD!

THIS CATALOG IS INCOMPLETE

Our printing schedule fell apart at the seams and the following
sections of the book are missing, We will send you the missing

gections as soon as they are printed:

- Application Notes: the application section on Standard
Series will be essentially the same as in Catalog 856-B;
applications on T-Series, N-Series, and R-Series will
be combined in one greatly expanded section based on
the coverage in Catalog TR-758A; Y-Series and W-Series
will be treated only briefly in keeping with the reduced
catalog coverage on these circuits.

- Y-Series Computer Circuits: a short section outlining
the usage, features, and general characteristics of this
family of two-tube and diode logic circuits,

- W-8eries Transistor Circuits: a short section on these
high-temperature (100°C) silicon transistor circuits;
coverage similar to Y-Series,

- Diode Modules, Vacuum Tube Counters, and Custom
Fabrication Services: essentially the same coverage given

in catalog 856-B but expanded slightly to cover new products

and services,

()

. Postage
Will Be Paid

by
, Addressee 4

, United

BUSINESS REPLY CARD
First Class Permit No. 8§18, Sec. 349, P.L. & R., Santa Ana, California

ENGINEERED ELECTRONICS COMPANY
1441 East Chestnut Avenue
Santa Ana, California
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Engineered Electronics Company
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Santa Ana, California

Gentlemen:
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to date.

RECORD CARD

effective February 15, 1860. Please keep me up
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COMPANY

DEPARTMENT MAILING STATION
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HOW TO USE THIS BOOK

TO USE COLOR CODE

Each major EECO family of cireuit modules is color-
coded in its own section of the catalog as follows:

Standard and Ruggedized Series

(one-tube plug-in cireuits) ........ BLUE
T-Series Germanium Transistor

Plug=in Ciretits: o cu vum e cmm o aemss RED
N-Series Transistorized Decades ..... GREEN
R-Series Minisig® Sensitive

e P e Bl b e L B ORANGE
General material, including:

Misecellaneous Equipment ......... BROWN

Y-Series Computer plug-in circuits BROWN
W-Series Silicon Transistor

plug-in cirenits: (i vssisiunuaysys BROWN
AppHEations . ..eevrueeneinaannenns PURPLE
Price Sheets
(at end of Catalog) ..... SAME COLOR AS
CORRESPONDING
CIRCUIT

Sales Representatives
(last page in Catalog) ........... WHITE

ENGINEERED
ELECTRONICS

CATALOG No. 858

REVISION: A

DATE: Feb. 15, 1960

TO FIND THE CIRCUIT YOU WANT

Select the category on the tabs at the right and flip
the pages. Repeat the process from the back of the
book. Your thumb will guide you to all catalog circuits
in the category selected.

Flip-Flops are used for counting, frequency division, time selection,
etc. Input signal is pulse or step function; output is step function.

Amplifiers build up weak signals, regenerate pulses, etc. Input is sine
wave, complex wave, or pulse, depending on model.

DG Logics perform “AND”, “OR”, “AND NOT”, and other logical
functions. Diodes are connected in networks to satisfy Boolean Algebra
equations.

Pulse Generators are used to generate and/or alter waveforms. Typical
circuits include one shots, blocking oscillator, etc.

Counters accumulate pulses and store information. They consist of
flip-flops packaged as a counting matrix.

Oscillators generate sine or square-wave signals. Circuits include
crystal, phase-shift, and multivibrator versions.

Drivers supply power signals to a signal line, neon lamp, relay, etc.
Circuits include blocking oscillators, transistor switches, ete.

Pulse Logics {or Gates) are used to pass or block pulse signals as
required. Circuits perform “AND™ or “OR" functions; multiple-input
circuits available.

Inverters give 180° phase reversal and/or amplification. Linear, pulse,
and DC inverter circuits are available.

Indicators incorporate transistorized driver circuit for high sensitivity.
Basic application is where signal level is inadequate for conventional
indicator.

Delay circuits are used to delay pulses in time, for temporary storage,
etc. Input is a pulse or step function; output is step function.

Buffers are used for isolation between active circuit and its load.
Circuits include cathode followers and emitter followers.

Triggers generate a step function when the input signal exceeds a
threshold. Circuits for this application are modified Schmitt triggers,
or squaring amplifiers.

Miscellaneous circuits include reset generators, bias regulators, shift
registers, flip-flops and logic, thyratron pulse generators, adder/sub-
tractor circuits, etc.
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CATALOG REVISION SCHEDULE

DATE: FEBRUARY 15, 1960

IS YOUR BOOK UP-TO-DATE?

This eatalog has been designed and bound in a fashion calculated to
make revisions easy. We want vou to have complete and accurate
catalog information, and propose to keep your catalog current by a
combination of two procedures: 1) by sending an up-to-date catalog
in the first place; 2) by sending revisions and additions as they are
made, to eatalog holders of record. (PLEASE SEND US THE RECORD CARD.
THIS IS THE OKNLY RECORD WE KEEP AS TO WIHO HAS OUR CATALOGS AND
WANTS TO BE KEPT UP TO DATE.)

The original bulk printing of this catalog was done in October and
November of 1959. Owriginal pages are undated. As catalogs are as-
sembled from this bulk supply, additions of new circuits and new
application data, or revisions to circuit specifications or applications,
ete., are inserted. These new pages and substitnfion pages are dated,
and are listed on the Revision Schedule. The rvesulting catalogs that are
assembled from the bulk supply and new pages are up to date as of the
REVISION DATE printed on the Revision Schedule.

When we print new catalog sheets, application notes, ete., we will
send these new dated sheets to catalog holders along with a Revision
Schedule for insertion into their books. Since the Revision Schedule
also shows a cumulative summary of the changes made since the
original catalogs were assembled, it is a useful guide to check on the
status of the catalog. All that is required is to compare the book
against the dated changes on the Revision Schedule. (A current Re-
vision Schedule is available at any time on request, if the catalog holder
suspects he may have missed receiving catalog changes or additions.)

NOTE: The first few Limes you unsnap the binder of this Catalog,
vou'll have to pr¥ hard. Don’t despair!

REVISIONS
SECTION PART TYPE OF CHANGE DATE E SECTION PART TYPE OF CHANGE DATE
Z (Blue) Power Supplies  Specifications added Feb, 15, 1960 s T (Red) T-404, T-405, Specifications (signal
Z (Blue) Z-8318 Specifications clarified Fith, 15, 1960 . T-406, T-407, driving levels added) Feb. 15, 1960
Z (Blue} 7-90015 Specifications (freguency G T-620, T-621,
range of input increased) Feb. 15, 1960 - T-623, & T-627
T (Red) T-1018 Specifications clarified; ’ T (Red) T-410A & T-630  Symbol & schematic added
schematic changed Feb. 15, 1960 - for 7-630; deleted for
T (Red) T-103 Specifications clarified Feb. 15, 1960 Iﬁﬁs'eﬁp&mrfe’fﬁa:cl? %
T (Red) T-107 & T-127 Specifications (crystal . su;:sr'ltu'tion d Feb. 15, 1960
specifications added) Feb. 15, 1960 - Lo ” o
T (Red) T-108 Symbol corrected Feb. 15, 1960 TelRadi Tz Specltications revised
T (Red) T-110 Speci_ffeatlun]s Itoutput . tr!;?l?i‘: I!rlns;la!o:gse::mmed; Feb. 15, 1960
T (Red 1-129 guratt,loln c::r f{eg} ’F_.e:‘ i:' ﬁgg s T (Red) T-427A, T-4284  Specifications clarified &
80 T yinba) corEenie FhseiBy : T-607A, T-608&  changed: suffix “A'" added
T{(Red) T-114, 7115,  Specifications {operating iz . T-600A. T-6268  to all circuit numbers Feb. 15, 1960
BT-16 lemperature range increased) Feb. 15,1860 g ipag) 1612, 1613,  Specifications (application
T (Red) T-117 Specifications (loading 2 & 1-628 notes added); T-628
Increased) : Feb. 15,1960 - schematic changed Feb, 15, 1960
T (Red) T:118 ?pemfmﬁ;}lons (loading Feb. 15, 1960 L N {Green) N-101 Specifications (operating
T (Redt T.123 TRI:IERISEE 48 ti B0=29¢ A temperature range changed) Feb. 15, 1960
ed) & gzi dz aé::a} connection o e N (Green) N-104 Specifications (operaling
A el 08 Lo 1 temperature range changed) Feb, 15, 1960
T (Red) ;-}rszég-lzl fgggllrﬁeﬁémsct‘!::m ” R (Orange)  R-341, R-342,  R-342 added; Specifications
schematic note added Feb. 15, 1960 & R-441 amplified to reflect

addition; power reguirement
table added Feb. 15, 1960
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Architect’s drawing of our new Santa Ana plant and
facilities scheduled for completion in January, 1960.
The Engineered Electronics Company devotes its major
effort to the production of highly engineered, reliable
packaged circuit modules designed to form building
ABOUT blocks for automation, instrumentation, data handling,
computing, timing, telemetering, calibrating, testing,
and other equipment and systems.

ENGINEERED The complexity of modern, high-speed electronic
systems makes the modular approach to systems de-
ELECTRONICS velopment a practical necessity. The design, develop-
ment, and actual packaging of modular plug-in circuits,
CONMPANY however, can be both costly and time consuming to

anyone not specializing in that field. For this reason,
the demand for reliable “off-the-shelf” packaged circuits
has been constantly growing.

As specialists, we have kept pace with that increas-
ing demand through the years by observing the most
modern and efficient production methods. Today our
modular plug-in units comprise many complete families
of proven funectional circuits. The ecircuits within any
one family are electronically compatible and uniformly
packaged in handy, compact plug-in form. And we are
able to supply these thoroughly tested, reliable “off-the-
shelf” units both quickly and at low cost. As a result,
our customers realize an actual saving, not only in the
cost of our circuits, but also in reduced time required for
systems development when our modular units are used.
LOANER POLICY

Because our experience indicates that engineers become
regular customers once they have used Engineered
Electronics Company plug-in modules, we are prepared
to loan you, without obligation, a reasonable quantity of
cataloged units for a 30-day trial period. If, at the end
of the loan period, you wish to retain the loaned plug-
ins, an invoice in the amount of the catalog price will
be rendered. Should you so desire, you may return the
loaners at any time prior to the expiration of the 30-day
loan period without charge. We suggest that you write
for further details.

WE ARE AT YOUR SERVICE

QOur complete staff of engineering, sales, and produec-
tion personnel is ready at all times to fill your exact
requirements for packaged cireuit modules, both quickly
and efficiently. In addition, our representatives are stra-
tegically located throughout the United States to serve

i you personally in your own area.
President and Treasurer

Typical T-Series system.

F.J. Temple, W A. B. Williams,
Vice President, ' Vice President,
Engineering and Saies

Manufacturing




ABOUT
ELECTRONIC
ENGINEERING
COMPANY

OF CALIFORNIA

The Electronic Engineering Company of California, our
parent company, devotes its major effort to the design
and development of electronic equipment and systems of
a highly complex nature for the armed services and
commercial companies. Since its founding in 1947 it has
realized a consistent growth as a result of its high-
caliber engineering management and personnel, which
is reflected in the excellence of the equipment it designs
and develops.

Most of the equipment developed by the parent com-
pany incorporates packaged electronic circuits manufae-
tured by Engineered Electronics Company.

The beautiful headquarters facilities of the Electronic Engineering Com-
pany of California is located at 1601 East Chestnut Avenue, Santa Ana,
California. It is adjacent to the new home of its subsidiary, Engineered
Electronics Company.

r{ e

. Dempster, President and Treasurer

R. B. Bonney, Vice President




STANDARD-SERIES
AND
RUGGEDIZED-SERIES
PACKAGED CIRCUITS

This family of proven one-tube plug-in circuits, for application in military and
industrial electronic systems, is available in either the Standard-Series or the
Ruggedized-Series package. The major catalog numbers shown at the top of each
schematic are carried over from previous catalog issues for your convenience and
represent circuits in the Standard-Series package. We now offer these same
circuits in several models, and part numbers for these models are shown elsewhere
on each page. In these part number tabulations, asterisks are used to denote
circuits with uniform power connections (i.e., B+ at pin 2; cathode return at
pin 1) to simplify power connections.

For new equipment, it is suggested that units with standardized power connec-
tions be selected. However, where direct replacement in existing equipment is
involved, the choice of model number should be based upon existing power wiring.
The choice of package (ie., Standard or Ruggedized) is naturally dependent upon
the environmental conditions under which the circuit is to operate. (Ruggedized-
Series units that are directly interchangeable with Standard-Series units are
always shown with the equivalent Standard-Series number appended as a slash
number.)

PACKAGE PATENTED, U.S. PAT. OFF.

THE STANDARD-SERIES PACKAGE

The EECO Standard-Series package employs sturdy mechanical construction
and uses premium components throughout. Each circuit is housed in a die-cast
aluminum, baked enameled container. The design of the repairable electronic
sub-assembly protects all electrical components against stress or tension, and
provides either an 8- or 11-pin header, as appropriate to the circuit.

Units are finished in gray baked enamel and weigh approximately 3.25 ozs.
Dimensions are shown in the outline drawing. A holddown clamp with two #4-40
captive screws (19/32" or 27/32” long) is available to hold unit firmly in the
socket. This clamp shoulders against the screw cap and is secured to the panel
or chassis in this position by means of the two captive screws. This clamp also
affords a convenient method of grounding the case.



THE RUGGEDIZED-SERIES PACKAGE

Electrically the same as the EECO Standard Series, these newer units have been
ruggedized for even greater reliability and more efficient performance. Each unit
incorporates the IERC Shield to protect the tube from vibration and shock as well
as to dissipate heat more effectively, thereby promoting longer tube life. As in the
Standard Series, the mechanical design and construction assure full protection to
electrical components against stress or tension. At the same time, all Ruggedized
units are compatible with Standard-Series hardware, Systems Development Rack,
ete. The holddown clamp for the Ruggedized Series contains three captive screws
to give 3-axis stability. Serew sizes are the same as for the Standard Series, i.e.,
#4-40 (19/32" or 27/32" long). The holddown clamp also serves as a convenient
case grounding device.

ENVIRONMENTAL CONSIDERATIONS

Both the Standard Series and the Ruggedized Series are moisture- and fungus-
proofed for optimum performance under extreme conditions of humidity. Thou-
sands of these units are in daily use in the tropies.

In general, Standard-Series units are designed for use in ground equipment
at fixed installations. The ambient temperature normally should not exceed +150°F
(+65°C) in the immediate vicinity of the package. Therefore, forced-air cooling
should be supplied if needed.

A0\ 4

PACKAGE PATENTED, U.S. PAT. OFF.

In general, Ruggedized-Series units are designed for use in ground equipment
at fixed installations; but, since they have better resistance to shock and vibration
than Standard-Series units, they are also suitable for service in mobile equipment.
Representative circuits in the Ruggedized package have been tested against
MIL E-5272A for shock (Procedure 1, paragraph 4.15.1) and vibration (Procedure
1, paragraph 4.7.1). They give specified performance under:

® Shock .....--.. oL A vess  15G
B NIBEAEION < ovemeesmrns s =10G; 5-500 cps
o Heat s sansiann sy +160°F (+71°C)

FLIP FLOP

1-92004/8342

5963
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©® Description clarified and speci-
fications added 2/15/60.

ACCESSORIES

SYSTEMS DEVELOPMENT RACKS
Z-95100 AND Z-95101

The Systems Development Rack is designed to simplify the “breadboarding” of
functional diagrams when the engineer is designing new systems with EECO
Standard- or Ruggedized-Series plug-in circuits.

After drawing a funectional diagram with EECO symbols, the systems engi-
neer ean quickly build up the system by making socket-to-socket signal connections
and plugging in appropriate Standard-Series or Ruggedized-Series packaged
circuits, thus checking out his system design.

EECO Systems Development Racks are available complete (less power
supply) in two models:

Z-95100 (illustrated) is complete with sockets, filament wiring, power cabling,

ete.

Z-95101 is identical with Z-95100 except that panels are reversed so that
solder terminals of sockets face front of rack to provide easy access
for soldering signal connections.

POWER SUPPLIES AND COMPANION EQUIPMENT
Z-95000 SERIES

EECO Z-95000-Series Power Supplies are specially made for service with Standard-
and Ruggedized-Series Plug-in Circuits. Their primary application is in Systems
Development Rack service, or as companion units for panel-equipped, chassis-
mounted, plug-in circuits systems as shown in the illustrations.

Output power is available at binding posts on the front, and at an octal socket
on the rear. Power input is through a 6-foot a-c cord at the rear of the chassis.

The basic Z-95000-8eries Power Supply, Z-95091, is a single-chassis unit that
will provide B+ and filament power for an average of 24 plug-in circuits. It is
available either with or without a standard 19-inch panel. The Z-95098 is like the
Z-95091, with the addition of a VR tube bias supply.

The basic Z-95091 and Z-95098 units are available singly, in pairs, or in
combination. The table lists the various models that can be supplied.

The single, panel-mounted units include a blank chassis that can be punched
and fitted with sockets or other components, either to build up companion equip-
ment or for breadboarding with plug-in circuits.

BLANK PLUG-IN PACKAGES AND ACCESSORY HARDWARE

Blank Standard-Series and Ruggedized-Series Containers, as well as aceessory
hardware for companion equipment are available in limited gquantities for proto-
type development by systems engineers. A complete listing of available hardware
may be found in the price list.

CTUSTOM CIRCUITS

In order to ensure complete system or equipment compatibility, EECO will package
large or small quantities of any circuit of your design in Standard- or Ruggedized-
Series plug-in containers. Prices on your special circuits may be estimated within
15% to 25% by comparing your circuit with similar circuits in the appropriate
EECO series, assuming use of our regularly stocked components. When quotations
are requested, or when orders are placed on an “advise-price” basis, the following
is required:
1. Circuit schematic.
2. Bill of materials, with
Tube Type;
Resistor values, tolerances, and wattages;
Capacitor values, tolerances, and voltages.
NOTE : Unless component values are otherwise specified, 5% resistors and 20%
capacitors will be quoted.
Orders for JAN-type tubes must be accompanied with government contract
number. Your circuits are maintained confidential unless otherwise specified.

POWER SUPPLIES
TYPE NUMBER
Chassis Unit Z-95091
Chassis Unit with Bias Supply  Z-95098
SINGLEUNITS  pop ) with 2-95091 7-95091-1
Panel with Z-95098 Z-95098-1
Panel with two Z-95091’s 7-950912
Panel with one Z-95091 and
DUALUNERS one Z-95098 7-95098-3
_Panel with two Z-95098's 7-95098-2

Sockets have been installed in the Blank Chassis ¢
this Single-Unit Panel-Model Power Supply to permi
“Breadboarding’’ with Plug-in Circuits

© SPECIFICATIONS

@ Input: 105 to 125 volts ac, 60 cps,

® Outputs:

200 volts dc at 200 ma, regulated. Either plus or minu
terminal may be grounded. Output voltage control i
screwdriver adjustable, at the front af unit. Contrc
range is approximately 175 to 225 voits. j

6.3 voits ac at 8 amperes, center-tapped, unregulated.

Models with Bias Supply also provide 0 to —145 wolts d
at 5 ma, regulated (0D3/VR150 regulator tube). Outpy
voltage control is located at front of unit.

® Regulation: With output voltage set at 200 volts, regulatio

® is 1% or better versus changes in load (0 to 130% rate

o load) with 115 volts ac input; 1% or better versus lin

= voltage variation (=10 volts) at rated load. Bias voltag

regulation depends on setting of control potentiomete:

e Switching: Line and B4~ (toggle switches).

® Warm-up Time: 1 minute.

@ Overload Protection: Line fuses, both sides of line.

® Tube Complement: 5U4, 6AS7, 0D3/VR150, 12AY7 (i
Z-90016). Models with bias supply have an additiona
0D3/VR150.

Weight and Dimensions:

o
o S Mo EbonT HEIGHT WIDTH DEPTH
L ] Chassis Z-95091 19 8” g 12167
® (Chassis Z-95098 20 g~ 8” 12157
o Panel Fargors | 23 swr asr v
Panel Zos0812 41 8%~ 197 1236
®  Panel 2950981 24 8%~ 197 1237
® Fanel 2-95098-2 42 8%~ 197 121"
o Panel s s e 1 i
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Standard  Z-90052*
® Ruggedized Z-92007/90052*

5964 HTR. CONN.
-200

SPECIFICATION

This flip-flop is designed to drive logical eircuits, “and”
and “or;’ using diodes. The outputs (pins 7 and 8) of the
unit are clamped by external diodes so that the flip-flop
may be loaded heavily and still maintain a constant vol-
tage excursion between the two clamped potentials
(ground and —40 volts). It is capable of operating at
rates up to 100 ke. Each flip-flop will drive a succeeding
flip-flop without an intermediate stage.
QOutput Signal (pin 7 and pin 8) (no load):
Amplitude: 40-volt (=0.5 volt) swing from ground
to —40 volts de.
Rise Time (Neg. going) : Less than 1 microsecond.
Decay Time (Pos. going) : Less than 4 microseconds.
Minimum Load Resistance: 33,000 ohms (to ground
or —40 volts).**
Maximum Load Capacitance: 150 uguf (to ground
or —40 volts).
Input Signal (pin 4 and pin 5):
‘When used as a binary counter with 33-uuf coupling
to each grid and light flip-fiop loads, the following
is the minimum input signal requirement to the
33-uuf capacitors:
Amplitude: 40-volt negative pulse or square wave.*
Rise Time: Less than 3 microseconds.
For maximum load and 33-ugf coupling capacitors:
Amplitude: 40-volt negative pulse or square wave
for input of 0 to 20 ke. 80-volt negative pulse or
square wave for input frequencies of 100 ke.
Rise Time: Less than 3 microseconds.
Power Requirements:
=+100 volts de at 6.8 ma. Pin 2 to be positive with
respect to ground.
—200 volts de at 8 ma. Pin 1 to be negative with
respect to ground.
—40 volts de at 4.4 ma. Clamp voltage. See schematic.
6.3 volts at 450 ma. DC potential on heater to be
between —10 volts and —180 volts of ground.
Tube Type: 5964. Header: 11-pin.
*With input pulse rise times shorter than 3 microseconds, such as
from another Z-90052, input amplitude may be lower.
““Hay be directly coupled with cathode follower Z-90053 for driving
loads of less than 33,000 ohms resistance.

* Units furnished with uniform power connections (i.e., B-- at p:n 2, cathode return
at pin 1) to simplify socket wiring. Other circuits have these tions interchang

Flip-Flop

Z-30392*

RIS SR
O&G\T’PUT L or ki VI 5965
> 9) outPU
INPUT cmm% CI’L 1 & Lo, 386 ©

_T/.'.'_'. = TCZ 2 (@) NPUT
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5965 HTR. CONN.

CAP. INPUT

i<
CR2 =—(5 CR3

CAP. INPUT é @)

Standard Z-903%2*
Ruggedized 2Z-92086./90392™

SPECIFICATION

The Z-90392 is a high-speed, bi-stable multivibrator
designed for use in counting and frequency division
applications. It will operate in the binary mode to above
1 me. This design features flexibility of input connec-
tions so that binary counting, counting employing feed-
back, and both AC and DC resetting may be readily
accommodated. The output of one Z-90392 may be used
to drive another Z-90392 without the use of intermediate
amplifiers.

Qutput Signal (pins 9 and 10), all values nominal:
Amplitude: 54 volts peak-to-peak; from 138 volts
to +192 volts (no load).

Rise Time (negative going, no load): 0.4 micro-
second.

Decay Time (positive going, no load): 0.8 micro-
second.

Maximum Load: One Z-90392 and 39K resistive
load or one Z-90392 and 33uuf capacitive load.

Input Signal: The input is a negative pulse or square
wave applied to pin 6.

Amplitude: 50 volts nominal at 0.4 microsecond for
0 to 600 ke. 65 volts nominal at 0.1 microsecond
for 600 ke to 1 mc.

The unit may typically be driven by a Z-90049
squaring ecircuit, provided that the output signal
is adjusted to the proper amplitude, the value of
which depends upon the frequency and rise time
from the squaring circuit. A typical squaring
circuit, Z-90049, can drive the flip-flop from 0 to
600 ke if the output of the squaring circuit is
shunted with 22K to ground. A 100K shunt is
required for the typical squaring circuit for fre-
quencies above 600 ke.

The output of squaring circuits that have slower
rise times and/or smaller amplitudes will require
different values of shunting resistors.

Power Requirements:

200 volts de at 15.2 ma. Pin 2 to be positive with
respect to pin 1.

6.3 volts =59% at 450 ma. DC potential on heaters to
be between +150 and —100 VDC of pin 1.

Tube Type: 5965.
eem File System | Sec.
1700

Header: 11-pin.
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See Model List at bottom of next page @
for part numbers on this circuit.
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See Model List at bottom of next page
for part numbers on this circuit.
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See Model List at bottom of next page

for part numbers on this circuit.
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Z-900

5963 HTR. CONN.

7-90166*

See Model List at bottom of next page
for part numbers on this circuit.
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QUTPUT

c3

SPECIFICATION

The flip-flop ecircuits shown above are very similar, dif-
fering mainly in the input connections that are available
for use. The input and output signal characteristics, as
well as the power requirements, are identical for the
various circuits. All of these circuits may be used for

O) @ RESET

See Model List at bottom of next page
for part numbers on this circuit.
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medium-speed application al speeds up to 100 ke, and
they are suited for use in counters, frequency dividers,
switching networks, and time selection circaits,

Any one of these circuits will drive any other circuit
in this group without an intervening amplifier. External
coupling capacitors are reguired with Z-8336; the
coupling capacitors are included in the other circuits.

The salient differences among these circuits are tabu-
lated below as an aid in specifying the model or models
required. For new equipment, it is suggested that units
with standardized power connections be selected. How-
ever, where direct replacement in existing equipment is
concerned, the choice of model number should be based
upon existing power wiring. (See MODEL LIST, below.)

Z-8336G: Set-reset operation; requires external capaci-
tors.
Z-8342: Set-reset operation; input capacitors included.

Z-90166: Set-reset operation; direct and capacitor-
coupled inputs provided. Provision for manual
or electronic reset (Z-90020) is included. Takes
11-pin socket.

Z-8339: Trigger operation; input capacitors included.
Connection available for feedback via R-C
network.

Z-90059: Trigeer operation; input capacitors ineluded.
Provision for manual or electronic reset
(Z-90020) is included.

Qutput Signal (pinsg 9 and 10 on Z-90166; pins 6 and 7

on other cireuits) :
Amplitude: 100 volts (no load), 93 volts (fip-flop
load).

Rise Time (Negative going) : 2 microseconds.
Decay Time (Positive going) : 8 microseconds.
Input Signal (Z-80059: pin 5; Z-90166: pins 5 and 7, or

when coupling into pins 4 and 6 with 10 uuf eapaci-

tors; Z-8339 and Z-8342: pins 4 and 5; Z-8336: pins
4 and 5 when these two pins are coupled with ex-
ternal capacitors) :
Frequency Range: 0 to 100 ke.
Minimum Duration: 7 mieroseconds.
Rise Time: 0.5 microsecond to 3 microseconds.
Amplitude: Negative pulse or square wave with a
minimum amplitude dependent upon frequency and
load as follows:
1. No load (13 uuf shunted by 10 megohms) :
A. 55 volts (0 to 10 ke input frequency).
B. 70 volts (10 ke to 50 ke).
C. 100 volts (50 ke to 100 ke).
2, Loaded by any one flip-flop in this group of
cireuits:
A. 60 volts (0 to 10 ke).
B. 50 volts (10 ke to 50 ke).
C. 110 volts (50 ke to 100 ke).
3. Maximum load (100,000 ohms shunted by 33 upf) :
A. 60 volts (0 to 10 ke).
B. 80 volts (10 ke to 50 ke).
C. 120 volts (50 ke te 100 ke).
Power Requirements:
200 volts de at 3.5 ma. Pin 2 to be positive with
respect to pin 1 in all circuits incorporating stand-
ardized power connections; pin 1 to be positive with
respect to pin 2 in all other circuits (see MODEL
LIST, below).
.3 volls at 300 ma. DC potential on heaters to be
between +90 volts and —25 volts of pin 1 in all
circuits incorporating standardized power connec-
tions and of pin 2 in all other circuits (see MODEL
LIST, below),
Tube Type: 5963.
Header: Z-90166 and Z-92010/90166: 11-pin; all others:
8-pin.

7.8336 28339 7-8342 2-90059 7-90166"
STANDARD 2.90399* 7.90400°* 280401 2-90402* -

2-92000/8336 1-.92002/8339

7-92004/8342
2-92005*

2-92008/90059 2-92010/90166
2-92009*

*Units furnished with uniform power connections (i.e., B+ at pin 2, cathode return at pin 1) to simplify socket wiring, Other circuits have these

connections interchanged,
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Multivibrator

My

Z-90036*

RI R2
< < QUTPUT.
QUTPUT @
7 L}
€ EXTERNAL _1_
- EXTERNAL CAPACITOR ™

%
§R4

]
"‘: CAPACITOR E T =

gna

BIAS Standard  Z-90036*

5963 HTR. CONN. Ruggedized 2-52041/90036*

SPECIFICATION

A multivibrator for generating a square- or rectangular-
wave output at rates up to 100 ke. This unit may be
operated free running or it may be synchronized by in-
jecting negative pulses into either grid. Frequency is
determined by external timing capacitors and by the de
voltage applied to pin 8, the latter providing a method
of fine frequency control.

Output Signal (pin 6 or 7) (no load):

Amplitude: 140-volt peak-to-peak square or rectan-
gular wave, =10 volts.
Minimum Load Resistance: 200,000 ohms.

Input Signal for Locked-in Operation (pin 4 or 5) :
Amplitude: Negative pulse 15 volts peak-to-peak,
minimum.

Power Requirements:

200 volts dec at 9 ma. Pin 2 to be positive with respect
to pin 1.

6.3 volts at 300 ma. DC potential on heaters to be
between -+90 volts and —90 volts of pin 1.

Bias: Pin 8 to be positive with respect to pin 1.

Tube Type: 5963.

Header: 11-pin.

"Unir's furnished with uniform power connections (i.e., B at pin 2, Cathode return
at pin 1) to simplify socket wiring. Other circuits have these ronnections interchaneed

Ruggedized Z-92044,/90020™

Reset Generator

Z-90020*

3 -
-i50V + 200V
5727-2D21
HTR. CONN. RI1 @
9 Vi
5727-2021
L c2
R2 R3 2 R4 QUTPUT
< ( )
INPUT
G-
1
Ci

Standard  Z-90020*

& GND

SPECIFICATION

This ecircuit is designed to reset simultaneously several
decade scalers such as the ZA-10057, and flip-flops such
as Z-90059 and Z-90166. It is also useful as a low-
impedance pulse source for other applications.
Qutput Signal (pin 6) (no load) :*
Amplitude: 90- to 170-volt peak-to-peak positive
pulse.
Rise Time: .06 microsecond or less.
Impedance: Less than 25 ohms.
Input Signal (pin 5) :%*
Amplitude: 25 volts peak-to-peak positive, mini-
mum, with duration of 4 microseconds.
Impedance: Approximately 6,000 ohms.
Power Requirements:
200 volts de with negligible current requirements.
—150 volts de with negligible current requirements.
6.3 volts at 600 ma.
Tube Type: 5727 or 2D21.
Header: 8-pin.

*Qutput amplitude and rise time are dependent upon
input pulse rate. At rates below 100 pps, output is
maximum and drops to 90 volts at 500 pps.

**Minimum input amplitude varies inversely with input
pulse duration.
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2-8318*

1 R2
&1 g R3

f R4

® |

QUTPUT __“_-1____4—@)

] |5 Wi
EXTERNAL CAP . , 5963
(s)—

DIRECT INPUT

od} RS

@—it AN

CAPACITY INPUT

ES—— 1

AN R&

e
j ot

| Standard 2Z-8318"
@ 8 Ruggedized Z-92012/8318*

5963 HTR CONN

SPECIFICATION @ Specifications revised 2 /15 '60.
This one-shot circuit is designed to provide one positive
rectangular pulse (pin 6) of constant duration and am-
plitude for each input trigger. The output pulse duration
is determined by the size of an external capacitor con-
nected between pin 7 and pin 5. Triggering is normally
accomplished by a negative pulse inserted at pin 4, al-
though pin 5 or pin 7 may also be used for signal injec-
tion. The circuit is commonly used by differentiating the
output to obtain a delaved negative pulse.
Output Signal (pin 6) ( no load):

Amplitude: 100-volt positive pulse.

Duration: Dependent upon the size of the external

capacitor connected between pin 5 and pin 7. The

size of the external capacitor (C) for a desired out-

put pulse duration (T) > 200 microseconds can be

approximated by:
T (microseconds)
C (uf) - S

Minimum Duration: 50 microseconds.
Rise Time: 4 to 10 microseconds (positive-going).
Decay Time: 3 microseconds (negative-going).
Jitter: Less than 3 parts per 1,000 with reasonable
care in external capacitor wiring and lead length.
Maximum Duty Cycle: Varies depending on pulse
duration. For example: 35 with duration of 200
microseconds and 607 ¢ with duration of 1 millisecond.
Minimum Load Resistance: 100,000 ohms.

Input Signal (pin 4):
For output duty cyele of 507 or less and output
duration of 1200 microseconds:
Input Impedance: 100 puf in series with 220,000
ohms.
Amplitude: 40-to 60-volt, negative pulse, depending
on frequency.
Rise Time: 5 microseconds maximum.
Duration: 10 microseconds minimum.

NOTE: Longer output durations and greater duty cycles

will require slightly larger amplitudes.

Power Requirements:
200 volts de at 3 ma. Pin 2 to be positive with respect
to pin 1.
6.3 volts at 300 ma. DC potential on heaters to be
between +90 volts and —60 volts of pin 1.

Tube Type: 5963.

Header: 8-pin.

* Units furnished with uniform power connections (i.e., B at pin 2, Cathode return at pin 1) to simplify socket wiring. Other circuits have these connections interchang

One Shot

EXTERNAL
CAPACITOR

F————————————

I

I

1

|

1

|

|

| OUTPUT

!

| ©

I INPUT
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R4

Standard Z-8889*
Ruggedized Z-92013/8883"

® ®

5963 HTR CONN

SPECIFICATION

The Z-8889 is an “adjustable-pulse-duration” one shot
(range of better than 50 to 1) with a short recovery time
and fast rise and decay times. It may be used at rates up
to 80 ke. This unit is also useful as a fixed-frequency
divider. Triggering is normally accomplished by a posi-
tive pulse at pin 5 or a negative pulse at pin 4 or pin 7.
Output Signal (pin 6) (no load):
Amplitude: 60-volt positive pulse.
Duration: Output pulse duration ( T in microseconds)
is dependent upon the size of external capacitor (C
in puf) connected between pin 4 and pin 7 as well as
upon the de voltage (V) between pin 5 and pin 1.
{Pin 5 is 8 volts positive, minimum.) It can be ap-
proximated by the following:
C= =
T 0.08V—-06
Minimum Duration: 10 microseconds.
Rise Time: Less than 0.8 microsecond (no load).
Decay Time: Less than (.8 microsecond (no load).
Jitter: Hum or random noise coupled into pin 5 will
cause jitter according to t=—=0.08VC, where t is the
jitter in microseconds, V is the peak-to-peak noise
voltage, and C is the size of the external capacitor
in ,uyf.
Output Impedance: Less than 4,700 ohms.
Maximum Duty Cyele: 907;.
Input Signal (pin §):
Amplitude: 27-volt positive pulse, minimum.*
Duration: 2 microseconds minimum.
Overshoot: Overshoot should be kept to a minimum
in order to prevent the output duration from becom-
ing a function of the input trigger pulse.
Input Signal (pin 4):
Amplitude: 35-volt negative pulse, minimum.
Duration: 1 microsecond, minimum.
Overshoot: 3 volts, maximum.
Power Requirements:
200 volts de at 12,5 ma. Pin 2 to be positive with
respect to pin 1.
6.3 volts at 300 ma. DC potential on heaters to be
between +90 volts and —45 volts of pin 1.

Tube Type: 5963.
Header: 8-pin.

*Minimum input with pin 5 is 9 volts positive with respect

to pin 1.



Squaring Circuit
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5963 HTR. CONN. <

QUTPUT
QUTPUT

Z-90001
Standard 7 g0407+ _@

2:92024/0001
Ruggedized - 7.92025

SPECIFICATION

The Z-90001 squaring circuit is designed to convert sine
or complex waveforms of frequencies between 0 and 100
ke into square or rectangular waves of standard ampli-
tude and rise and decay times. The grid-leak resistor for
the input section is brought out to pin 4 so that input
sensitivity and output wave shape symmetry may be ad-
justed according to the specific application.
Qutput Signal (pin 7) (no load):
Amplitude: 100*10-volt peak-to-peak pulse or square
wave.
Duration: Function of input waveform and external
bias on pin 4.
Rise Time (Negative going) : 1 microsecond approx.
Decay Time (Positive going) : 3 microseconds approx.
Output Impedance: Less than 22,000 ohms.
Output Signal (pin 6) (no load):
Amplitude: 100=10 volts.
Rise Time (Negative going) : 0.8 microsecond.
Decay Time (Positive going) : 1.2 microseconds.
Phase: 180° out of phase with pin 7
Qutput Impedance: Less than 33,000 ohms.
Input Signal (pin 5):
The input is coupled into pin 5, while pin 4 is re-
turned to a fixed bias. With the bias at pin 4 set for
maximum sensitivity (pin 4 between +50 volts and
490 volts of pin 2, depending upon application), the
minimum input amplitude is 15 volts peak-to-peak
for signals from 0 to 20 ke, and 30 volts peak-to-peak
at 100 ke. With pin 4 at 60 volts positive with respect
to pin 2, minimum input is 30 wvolts peak-to-peak
from 0 to 100 ke.
Power Requirements:
200 volts de at 3.5 ma. Pin 1 to be positive with
respect to pin 2.
6.3 volts at 300 ma. DC potential on heaters to be
between +90 volts and —20 volts of pin 2.
Tube Type: 5963.
Header: 8-pin.

" Units furnished with uniform powe: .
at pin 1) to simplify socket wiring. Other mc.mts have these connections interchanged.
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Squaring Circuit
(0 to 200 kc)
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2-90021*

QUTPUT
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Standard Z-90021*
Ruggedized Z-92026,/90021"

® ®

5963 HTR. CONN,

SPECIFICATION

The Z-90021 is a regenerative amplifier designed to ac-
cept sine wave or complex wave inputs of frequencies
from 0 to 200 ke, and produce a square or rectangular
pulse having sharp rise and decay times. This circuit is
frequently used to drive decades or flip-flops, and also
finds use as a base or peak clipper.
The grid resistor (R-5) is brought out to pin 4 to in-
crease the flexibility of the unit. Pin 4 is normally oper-
ated at the same potential as pin 1; however, by applying
a bias to pin 4, the input sensitivity and output wave
symmetry may be adjusted for a given application.
Output Signzal (pin 7) (no load):
Amplitude: 130-volt peak-to-peak square or rectan-
gular wave.
Rise Time (Negative going) : 0.8 microsecond.
Decay Time (Positive going) : 1.2 microseconds.
Output Impedance: Less than 10,000 ohms.
Input Signal (pin 5):
The following applies to a sine wave input with pin
4 connected to pin 1. Greater sensitivity may be ob-
tained by using a small positive bias at pin 4. The
bias voltage for maximum sensitivity depends upon
input source impedance and frequency.
Amplitude: 27 volts peak-to-peak, minimum.
Impedance: 10,000 ohms plus impedance of bias
source. ’
Power Requirements:
-+200 volts dec at 14 ma. Pin 2 to be positive with
respeet to pin 1.
—150 volts de at 2
respect to pin 1.
6.3 volts at 300 ma. DC potential on heaters to be
between +90 volts and —70 volts of pin 1.

Tube Type: 5963.
Header: 8-pin.

ma. Pin 6 to be negative with

o at pin 2, Cathode return
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