
2i)
'M ¥

» ¥ 8' m M m \

K. 'i I

Function Generators

n-

^ S



SIX MODELS...

ABOUT
GENERATORS

FUNCTION

OUTPUTS
SQUARE, TRIANGLE, SINE, RAMP and COSINE wave-
forms are all available in different combinations, in

Exact Function Generators. An important feature of

Exact instruments is that all outputs are always sim-
ultaneous and synchronized. Each separate waveform
is available at an auxiliary output and also available

as a selection at the main output. Triggered outputs

are also simultaneous, as are trigger -output signals.

The basic Function Generator, the 240, has four sep-
arate outputs. The most advanced Function Generator,
the 255, has seven separate outputs. The 252 has five

sine -wave outputs alone, plus three additional outputs

for a total of eight available waveforms. Typical spec-
ifications are : 99.5% linearity, less than 2% overall

distortion, better than 1% long-term frequency stabil-

ity, and 0.5% amplitude .stability. Power supplies are
regulated to better than 0.01%. Auxiliary outputs are

of fixed amplitude, 30 volts p-p typically. The selec-
table-waveform output (MAIN) is of adjustable ampli-
tude, up to 25 volts p-p. Some models have adjustable

dc reference level at the main output.

FREQUENCY
0.001 cps to 10 kc is the standard frequency for all

Exact 200 Series Function Generators. The -03 fact-

ory modification can be incorporated and changes the

frequency range to 0.0001 to 1000 cps. The Type 250,

the most popular model, produces ramp waveforms
with duration adjustable from 100 usee to over 16 min-
utes (0.001 to 10,000 cps frequency range)

,
a 10^ freq-

uency spread.

TRIGGERING
All Exact Function Generators, except the 240, can be
externally triggered. Each input trigger pulse pro-
duces one complete cycle at every, output simultane-
ously. Triggered square, triangle, and sine wave-
forms can be shifted (internal adjustment) to start

anywhere between -85° and +85° of the standard start-

ing point. All triggered outputs occur simultaneously
and complete one full cycle (360°) for every input trig-

ger pulse.

FACTORY MODIFICATIONS
Standard factory modifications are available for all

models. For example, gated operation can be instal-

led in a 250 or 251. Rackmount versions are avail-

able in all models, at no additional cost. The follow

-

int list are those standard modifications currently

available. For further information concerning these,

and possibly other modifications, consult the nearest

Exact representative. -RM- Rackmount version,
5-1/4" rack panel. -01- Output dc balance control

provided, balances out reference level shift as ampli-
tide is changed. -02- Gated operation is provided
in addition to external triggering mode. -03- lOX
slower timing. -04- Terminal strip connectors pro-
vided at rear of cabinet. -05- Main output is push-
pull balanced output. -06- Painted panel available

with any customer supplied paint.

PHYSICAL CHARACTERISTICS
All Exact Series 200 Function Generators are 5-1/4"

high by 13" deep. The width varies depending on

model. The widest (255) is less than 17" wide. Weight

is from 17 lbs to 21 lbs, depending on model. Exterior
finishes are oven baked for durability. Front panels

are dark grey in color and cabinets are medium grey.

Front panel designations are silkscreened white for

ease in locating and reading.

TYPE 240 FUNCTION GENERATOR
The Type 240 is a "basic" Function Generator which
produces square, triangle and sine waveforms, simu-
ltaneously. A separate (MAIN) output is switched to

provide any one of the three waveforms, with adjust-

able amplitude and reference level. The MAIN output

can be referenced to chassis or circuit ground.

TYPE 240M FUNCTION GENERATOR
The Type 240M is identical to the Type 240 with the

addition of a trigger output signal and a balanced push-
pull MAIN output. The 240M is primarily intended for

applications such as military installations, where a

general purpose waveform generator of nominal flexi-

bility is required.

TYPE 250 FUNCTION GENERATOR
The Type 250 is a four -waveform instrument (square,

triangle, sine and ramp) which can be triggered or op-
erated free-running. Each input trigger pulse produc-
es one complete cycle at all outputs. A pushbutton

permits manual triggering of all outputs for one-shot

applications. Each waveform is available at an auxil-

iary output while, like the 240, a MAIN output is swit-

ched to the desired waveform with amplitude and ref-

erence level adjustable'. Also, a trigger output pluse

train is provided for synchronizing external equip-

ment.
'

TYPE 251 FUNCTION GENERATOR
The Type 251 is^ identical to the 250 with the addition

of a simultaneous cosine waveform available as an
auxiliary output and a selectable waveform at the MAIN
output. The cosine waveform leads the sine waveform
by 90°.

.

TYPE 252 FUNCTION GENERATOR
The 252 produces four fixed -phase sine waveforms at

0°, 90°, 180° and 270°, and an adjustable -phase sine

waveform adjustable from 0° to 360° (MAIN output) .

The MAIN output is a pushpull balanced configuration.

Also, the 252 produces auxiliary square and triangle

waveforms. All outputs are simultaneous and can be

free -running or externally triggered at one complete
cycle at every output per input trigger pulse. Also,

a trigger output is provided for synchronizing other

equipment.

TYPE 255 FUNCTION GENERATOR
The 255 Function Generator consists of two separate

generators: a main generator which produces square,

triangle, and sine waveforms; and a ramp generator

which produces ramp waveforms. The two generators

are completely independent, having separate timing

and multiplier (frequency) controls. Front panel swit-

ches permit cross -connecting input/output signals be-

tween both generators, providing many gating, puls-

ing and delaying modes of operation. Both generators

can be externally triggered. The main generator can
be gated by the ramp generator. Either generator can

be selected to trigger the other. A dc holdoff control

varies the starting point of triggered or gated square,

sine and triangle waveforms over nearly 180°. Also,

the main generator provides a trigger output signal,

and the ramp generator provides a gate output signal.

All outputs are simultaneous and the main output (adj -

ustable amplitude) is switched to provide square, tri-

angle, sine or ramp waveform output.

WARRANTY
All Exact instruments are fully warranted against

defective materials or workmanship for one year.

Responsible maintenance centers are located in major
cities.
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NEW!
300 Series Solid-State Function Generators

1 MEGACYCLE

Square, triangle and sine waveforms . . . simultaneously,

at 0.001 cps to 1 megacycle. Free -running, externally

triggered and gated modes. Entirely solid state, the 300

series Function Generators occupy less than 1/4 cubic

foot and weigh only a few pounds. All circuitry is on plug-

in printed-circuit boards (low maintenance). The 300

series high frequency Function Generators are ideally

suited for many applications where special test equip-

ment would normally be required. Please keep in con-

tact with your local representative for additional infor-

mation.

Complex Waveform Generator

't

-- V . ;;

Construct your own complex waveforms. This instru-

ment electronically builds complex waveforms by inde-

pendently controlling the parameters of up to 50 sequen-

tial segments of an output waveform. Output waveforms
can be adjusted from 33 microseconds to over one min-

ute duration. Write for details on this " any function

"

generator: the TYPE 200 WAVEFORM SYNTHESIZER,
types C, D, E, and F Plug-In Units.

EXACT ELECTRONICS INC
455 S.E. 2nd Avenue, Hillsboro, Oregon 97123

printed in U.S.A.



TYPE 255 FUNCTION GENERATOR

* SEPARATE RAMP TIMING

* SIMULTANEOUS OUTPUTS
* SQUARE-TRIANGLE-SINE-RAMP
* 0 to 25 VOLTS P-P

* 0.001 CPS to 10 KC
* TRIGGER/GATE/DELAY MODES

TYPE 255 FUNCTION GENERATOR
The Type 255 is the most flexible of Exact Function Generators .

Basically, it consists of two completely independent generators
... a MAIN generator which produces simultaneous square

,

triangle and sine waveforms, and a RAMP generator which pro-
duces ramp waveforms. The two generators have separate timing
and multiplier (frequency) controls. The MAIN generator can be
externally triggered and provides a separate trigger output sig-
nal. The RAMP generator can also be externally triggered and
provides a trigger output (GATE) signal. Two mode switches
interconnect input/output trigger waveforms between both gener-
ators, providing many gating, pulsing, and delaying modes of

operation. The 255 is ideally suited as a general purpose in-
strument in laboratories where flexibility is a must . . . where
free -running, pulsed, burst and other waveform patterns are
required.

SEPARATE RAMP GENERATOR
Separate frequency controls allow independent adjustment of ramp
time base from 100 usees to over 16 minutes. The ramp gener-
ator can be operated free -running, externally triggered, or trig-
gered by the main generator. When the ramp is triggered by the
main generator, ramp duration and off-time between ramp wave-
forms are separately adjustable.

TRIGGER/GATE/DELAY OPERATION
The 255 provides many different modes of triggered, gated and
delayed operation. Figures three through nine show some of the
available outputs. Either generator (main or ramp) can be exter-
nally triggered and the output used to delay-trigger the other
generator. Also, the ramp generator can gate the main genera-
tor to produce a burst of square, triangle, and sine waveforms .

MAIN OUTPUT
The main output is switched to provide square, triangle, sine or
ramp waveforms with amplitude adjustable from 0 to over 25
volts p-p. Dc reference level is fixed at 0 volts, and is the cen-
ter of the square, triangle and sine waveforms and the base of

the ramp waveform. The HOLDOFF DC LEVEL control per-
mits shifting the starting point of triggered sine and triangle
waveforms from 0° to more than 170° (triggered and gated wave-
forms are completed at 360° from the starting point).

PACKAGING
The 255 is 5-1/4" high by 16-3/4" wide, and weighs only 23 lbs
net. The 255 can be supplied in rackmount version (255RM) at
no additional cost. Front panel is dark grey in color, with silk-
screened white callouts. End bells and cabinet are medium grey.
All exterior finishes are oven baked for durability.

MODE OF OPERATION TYPICAL OUTPUTS

ram

tfigg®

AA/^AAAAA/

MAIN free-running

1

RAMP free-running

2

RAMP rriggereef by MAIN

3

MAIN triggered by RAMP

4

MAIN gated by RAMP

5

MAIN deiay.triggered

by RAMP

6

MAIN delayed on by RAMP

7

MAIN delayed off by RAMP i

8 - ^

MAIN gated on by ext.

trigger, off by RAMP

9 -M

*MAIN output can be either squore.triangle or sine waveforms

ilectTCfttes, l.-c

t;

EXACT ELECTRONICS INC.
455 S.E. 2nd Avenue, Hillsboro, Oregon 97123

PRINTED IN U. S. A.
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SPECIFICATIONS

MAIN OUTPUT
Amplitude 0 to 25 volts p-p (min)

25 volts into 5K load

Stability/Repeatability .... 50 mv (10 min), 300mv(24 hrs)

Amplitude Change with Frequency 0.5% to 1 kc

1%; to 10 kc

Amplitude Change with Function 2%max
DC Reference Level 0 volts

Frequency Range 0.001 cps to 10 kc

Frequency Deviation from Absolute 3% max
Long Term Frequency Stability ±1%

EXTERNAL TRIGGERING
Trigger Input Pulse 1 usee risetime (min)

-lOv min amplitude

less than 1 usee delay between
-lOv point and start of waveform

TRIGGER OUTPUT
Waveform
Amplitude

GATE OUTPUT
Amplitude
Frequency

POWER REQUIREMENTS
Line Voltage

Line Frequency
Power

differentiated squarewave
-25 volts(min)

35 volts

Synchronized with ramp

105 to 125 or 200 to 250 vac

50 to 400 cps

175 watts

Volume 2 cu ft gross

Dimensions 16-3/4w X 5-l/4h X 13d

SQUARE WAVEFORM
Risetime
Symmetry
Overshoot
Droop

TRIANGLE WAVEFORM
Linearity 99.5%
Symmetry 99.5%

5 usees or faster

99.5%
1% max
1% max

SINE WAVEFORM
Total Distortion .

RAMP WAVEFORM
Linearity

Fall Time

Timing Dial Accuracy
Dead Time

Less than 2% over entire

frequency range

99.5%
1% to 5 kc

1.5% to 10 kc

±1% of absolute

Less than 0.1% of period

AUXILIARY OUTPUTS
Amplitude 30 volts p-p (min)

30 volts into 7K load

Stability/Repeatability Same as-main

Amplitude Change with Frequency Same as main

DC Reference Level Same as main

Frequency Range Same as main

PHYSICAL CHARACTERISTICS
Weight 21 lbs net, 28 lbs gross

PRICE
F. O. B. Factory $ 785.00

TRIGOO OUT

T0tGGEI IN

MANUAL P •

TiiGGia IN

CATE OUT

MANUAL P •

For the location of your

nearest representative,

consult Electronic Engineers

Master.

eem File 2900

EXACT
ll•ctro^^c•/ Inc

EXACT ELECTRONICS INC
455 S.E. 2nd Avenue, Hillsboro, Oregon 97123

Telephone (503) 648-6661 TWX: 503-821-6927



TYPE 301 FUNCTION GENERATOR. Kerens an
all solid state Function Generator that simultan-
eously produces four separate outputs. Three of

the outputs are fixed amplitude square, triangle,

and sine waveforms. The fourth output (MAIN)
is switched to provide any of the three waveforms,
with adjustable amplitude. The 301 is a reliable
high frequency Function Generator for use in cir-
cuit design, equipment checkout and calibration,
and in quality control applications.

OPTIONAL MAIN OUTPUT DC LEVEL CONTROL.
This optional addition to the 301 provides a front
panel control which enables the main output wave-
form dc level (center of square, triangle, and
sine waveforms) to be adjusted between -5 and +5
volts or in the switched position, set to approxi-
mately 0 volts.

SIMULTANEOUS OUTPUTS. All of the outputs
are simultaneous and synchronized throughout
the frequency range. Phase relationship is unique
in that the triangle and sine waveform peaks occur
at the rise and fall points of the square waveform.

EXTERNAL TRIGGERING/GATING. The 30V s

flexibility is best demonstrated when operated in

the externally-triggered mode. In this mode,
one trigger pulse produces one complete cycle at

all outputs, simultaneously. A pushbutton per-
mits manual triggering of the outputs for one-
shot applications. Triggered waveforms are ad-
justable (timing controls) from 1 microsecond to

over 16 minutes duration. Also, gated operation
is available. In this mode, all outputs are simul-
taneously generated while the input gate -level is

present, with automatic last cycle completion
when the input gate -level is removed.

PACKAGING. The 301 is approximately 5-1/4”

high by 10” wide, and weighs only eight lbs net.

Front panel is dark grey in color, with silkscre-
ened white callouts. Cabinet is medium grey.
All exterior finishes are oven baked for dura-
bility.

* ALL SOLID STATE

* 10 NANOSECOND RISETIME

* SIMULTANEOUS OUTPUTS

* SQUARE-TRIANGLE-SINE

* 0.001 cps to Imc-ALL WAVEFORMS

* 10 volts P-P into 52 ohms

* TRIGGERED & GATED MODES

mm

EXACT ELECTRONICS INC
455 S.E. 2nd Avenue, Hillsboro, Oregon 97123

PRINTED IN U. S. A.

S301.2 12-64



AUXILIARY OUTPUTS

SELECTS MAIN WAVEFORM

MAIN OUTPUTSELECTS TIMING RANGE

ADJUSTS TIMING

SELECTS MODE

TRIGGER OUTPUT

TRIGGER/GATE
INPUT

TRIGGER
pushbut ton

10
”

For location of your
neare st repre sentative

,

consult Electronic Engi-

neers Master.

eem File System
|

Sec.

2900

AUXILIARY OUTPUTS

MAIN OUTPUT

TENTATIVE SPECIFICATIONS *

OUTPUT FREQUENCY
Frequency Range 0.001 cps to 1 megacycle (9 ranges)

Indicated Frequency Accuracy Within 3% of absolute

Frequency Stability Short term (10 min. ) 0. 1%
Long term (24 hrs. ) 1%

Frequency Response (Sine) Within 0.2 db to 100 kc

0. 5 db to 1 mcs

AUXILIARY OUTPUT
Amplitude (All Waveforms). . . 12 v P-Pmin. into 500 ohms
Output Impedance Terminated at 500 ohms
DC Reference Level 10 volts fixed +10 mv

NOTE: The Auxiliary output is current protected.

MAIN OUTPUT
Amplitudes (All Waveforms). . .At least 10 v P-P (variable)

into 52 ohms
Output Impedance Terminated at 52 ohms
DC Reference Level 0 volts fixed +10 mv
Hum and Noise Greater than 80 db down

DC Stability

Short term (10 min. )
Long term (24 hrs.

)

Square ±15 mv +30 mv
Triangle +15 mv ±30 mv
Sine +25 mv ±50 mv

Amplitude Stability Short term (10 min. ) 0. 2%
Long term (24 hrs. ) 2%

SQUARE WAVEFORM
Risetime 10 nanosecs or faster

Symmetry 99%to 100 kcs, 98% to 1 mcs
Overshoot 2% max. (correctly terminated)

Droop 2% max. (correctly terminated)

TRIANGLE WAVEFORM
Linearity 99% to 100 kcs, 98% to 1 mcs
Symmetry 99% to 100 kcs, 98% to 1 mcs

SINE WAVEFORM
Distortion Less than 1. 5% to 20 kcs

Less than 2. 5%to 1 mcs

TRIGGERING and GATING
Trigger or Gate Signal On + 5 volts (approx.

)

Off + 2 volts (approx.

)

Maximum Gate Signal + 30 volts

Gate Repetition Rate 990 kcs (max)

NOTE: The above measurements are made after a min.

warm up time of 10 minutes.

TRIGGER OUTPUT
Waveshape Differentiated squarewave (negative-going)

Timing Coincident with squarewave output

Risetime 50 nanoseconds (max)

Amplitude 5 volts peak (min)

Source Impedance 300 ohms

POWER REQUIREMENTS
Line Voltage 95 to 130 or 190 to 260 v ac

Line Frequency 50 to 400 cps

Power Less than 15 watts

PHYSICAL CHARACTERISTICS
Weight 6 lbs. net, 13 lbs. gross

Volume 0. 2 cu. ft. gross

Dimension 10 w x 5-1/4 h x 7 d

PRICE FOB FACTORY
Cabinet Model (301) $550.00

Rack-Mounting Model (301 RM) $550.00

Adiustable DC Reference Level Option $ 25.00

Telephone (503) 648-6661 TWX:503. 821-6927

Prices and specifications subject to change without notice.



STANDARD CATALOG MODIFICATIONS

Mod

.

# Price Del. Ado Description

01

02

03

04

05

06

07

10

11

$35 (240-250-251)2 WEEKS Zero Output - less than 100mv output with DC
$50 (255) 2 WEEKS COMPENSATION. INCORPORATES ±DC

BALANCE FEATURES ON TyPE 255-

S35 (Type 2^0)
$65 (Type 250)
$75 (Type 255)

$20

$50

$10

N/C

N/C

2 WEEKS

2 WEEKS
2 WEEKS
2 WEEKS

2 WEEKS

2 WEEKS

1 WEEK

“^75 2 WEEKS
$105 (Type 255) 2 weeks

Gate Modification - combines the f'Eatures of
GATED AND TRIGGERED OPERATIONS
AND OFFERS BOTH.

Timing 10X Slower - this modification shifts
THE TIMING RANGE FROM .001CPS~
10KC TO . 0001 cps-1 KC

.

2 WEEKS Rear Outputs -

Barrier Strip
THIS MODIFICATION EXTENDS NOR-

MAL FRONT PANEL OUTPUTS TO THE
REAR OF THE UNIT TERMINATING ON
A CiNCH-JONES TYPE BARRIER STRIP

Balanced Output - this modification gives a

BALANCED PUSH-PULL OUTPUT FOR
THE MAIN OUTPUT ONLY.

2 WEEKS Special Painted Panels - customer supplies
PAINT TO BE used OR FEDERAL
Code Number.

Export Volta ge - 220, 230 or 234 voltage must
BE SPECIFIED BY CUSTOMER.

Rackmount Panels - connects all units to 19 *^

RACK MOUNT.

Slide Mount - AVAILABLE ONLY ON RACKMOUNTED
INSTRUMENTS. STANDARD SLIDES
USED Accuride M3 II-II 3 ScH.;
Non-tilt for the Types 2^0, 250,
251 AND 252 AND ChaSSIS-TraK
Model CTN Non-tilt for the Type
255o

STANDARD CATALOG MODIFICATIONS ARE AVAILABLE AS FOLLOWS

Type 240 — 01, 03 , 04, 05 , 06
, 07 , 10 AND 11 .

Type 250 — 01, 02, 03 , 04, 05 , 06 , 07 , 10 AND 11.

Type 251 — 01, 02, o4. 05 , 06 , 07 , 10 AND 11 .

Type 255 — 01, 03 , 04, 05 , 06 , 07 , 10 AND 11 .

NOTE: Comb i n a t

or I EN T E D

1 ONS
mod

OF
I F 1 C

CATALOG
AT 1 ONS

MOD I F I C A

(99 Type
TIONS OTHER THAN THE ABOVE AND CUSTOMER
modifications) are avai.lable upon request

Prices and shipment must be negotiated with the factory.

1164

EXACT ELECTRONICS, INC. BOX 1 6D HILLSBDRD, DREGON 97123 Phone 5G3 64B-6661
TWX 5G3 B21-6927



THANK YOU . . . .

for your interest in Exact Electronics^ Inc. 'prod-

ucts. The information you requested is enclosed.

If you would like more information^ or if you

want our applications engineer to cally please use

the enclosed reply card.

For your convenience. Exact Electronics engineering

representatives are located throughout the country as

listed on the reverse side.

EXACT
Electronics, Inc

P. O. Box 160

455 S. E. Second Ave.

HILLSBORO, OREGON 97123

Phone

648-6661

Area Code 503

Put me on your permanent mailing list Send me your complete catalog

Please send detailed information on I would like a demonstration of

Function Generators

Waveform Synthesizers

Calibrators

Comments;.

Company

Address—

Name

Dept, or Title

Mail Station



DOMESTIC
Representatives

ARIZONA Hytronic Measurements, Inc.

CALIFORNIA J. T. Hill Co.

CANADA Allan Crawford Associates

COLORADO Hytronic Measurements, Inc.

CONNECTICUT Technical Instruments, Inc.

FLORIDA Fact-Tronics

ILLINOIS Bard Associates, Inc.

KANSAS LeeMark Associates, Inc.

MARYLAND C. E. Snow Co.

MASSACHUSETTS Tech. Instruments, Inc.

MICHIGAN S. Sterling Company
MINNESOTA Northport Engineering, Inc.

MISSOURI LeeMark Associates, Inc.

NEW JERSEY NLR Associates

NEW MEXICO Hytronic Measurements, Inc.

NEW YORK (upstate) Martin P. Andrews, Inc.

(metro) NLR Associates
OHIO S. Sterling Company
PENNSYLVANIA C. E. Snow Co.
TEXAS SEI, Inc.

UTAH Hytronic Measurements, Inc.

VIRGINIA C. E. Snow Co.
WASHINGTON, D. C. C. E. Snow Co.
WASHINGTON Comptronics

OVERSEAS
Distributors

ARGENTINA Ing. Manuel Flint Halpern
AUSTRALIA Electronic Industries Imports

Pty. Ltd.

AUSTRIA Inglomark Markowitsch & Co.

BELGIUM Regulation-Mesure SprI

DENMARK Buus Elektronik

ENGLAND Livingston Labs. Ltd.

FRANCE Relations Techniques
Intercontinentales

GREECE — Marios Dalleggio Representations

INDIA Electronic Enterprises

ISRAEL Landseas Israel Ltd.

ITALY Silverstar Ltd.

JAPAN Midoriya Electric Co. Ltd.

THE NETHERLANDS C. N. Rood n. v.

NORWAY Morgenstierne & Co.

SWITZERLAND Omni Ray AG
WEST GERMANY Rhode & Schwarz

Vertriebs GmbH

BUSINESS REPLY MAIL
First Class Permit No. 96, Sec. 34.9, P. L. &R., Hillsboro, Oregon

No

'Postage Stamp’^

Necessary

If Mailed In the

United States,

EXACT ELECTRONICS, INC.

455 S. E. Second Ave.

P. O. Box 1 60

HILLSBORO, OREGON 97123
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