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SCOPE OF MANUAL

This manual contains instructions for operating, test-
ting, and maintaining the Wavetek Model 134 Sweep
Generator, The Wavetek product-improvement pro-
gram ensures that the {atest electranic developments
sre incorporated into the Wavetek instruments by the
addition of circuit and component changes as rapidly
as development and testing permit. Due to the time
required to document and print this manual, it is
not always possible to incorporate these changes into
the manual. In this case, data will be found on
engineering change sheets at the back of the meanual.
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1f there are no change sheets, the manual is correct as
printed.

~ SCOPE OF EQUIPMENT

The Model 134 is a precision source of sine, square,
triangle, and sawtgoth waveforms with sefectable and
variable outputs over a dynamic frequency range of
0.2 Hz to 2 MHz. The instrument also offers fre-
guency conttal by external voltage for either dc
programming or wideband ac FM applications, Ad-
ditionally, the Model 134 can be operated as a
triggered or gated CW generator and as @ continuous
or tripgered sweap generator.
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VERSATILITY

Waveforms

sine 7\, ,squere ||, triangle A, ,and sweép .

Dynamic Frequency Rangs
0.2 Hz to 2 MHz,

Ranges

X110 0.2 Hz'to 20 Hz
X100 2 Hz to 200 Hz
X1K 20Hz w0 2 kHz'
X10K 200 Hz to 20 kHz
X100K 2 kHz to 200 kHz
X1M 20kHz ta 2 MHz
Outputs

Sine 7\, ,square "] , triangle 7\, ,and sweep /],
salectable; amplitude varisble over 40 dB, 501 cutput
impedance (600§} available); 20 V p-p into open
cireuit and 10 V p-p into 50§) load from 5051 source
impedance. Separate ramp output at 5 volts peak and
60082 impedance,

Syne Qutput
Greater than 1 V p-p square wave into open circuit
at BOOL) output impedance.

BC Offset

+5 V offset {£2.5 V offst into BOSY losd) controled
from rear panel; peak amplitude limited by the
dynamic range of the amplifier output, '

VCG—-Voltage Controlled Generator

Frequency of generator may be dc-programmed or ac-
modulated by external 0 to 5 V signal. Voltage control
circuitry is capable of 1000:1 deviation. The VCG
amplifier hes a 100 kHz bandwidth and a slew rate of
0.1 V/is. The instantaneous frequency is the result
of the sum of the dial setting end the externallv
applied voltage.

Stability
Short term 10.05%.for 10 minutes
Long term 40.25% for 24 hours

Percentages apply to amphtuda fraquency, and dc
offsat.

section |
SPECIFICATIO: !

OPERATIONAL MODES

Continuous®

Operates 8s a standard VCG. Froquencv determined
by dial/vernier/range settings in paralie! wrlh \NCG
input,

Trigger®*
One complete cycle is generated by spplying e pulse
to the trigger input.

Gated**
Same as trigger except that cycles continue for the
duration of input gate.

Continuous Swesep

The main generator is frequency moduiated by the
sweep generator, When swept, the main genergtor fre-

quency rises from the frequency set by the dial and

range settings 1o a frequency selected by the sweep-

width controls. Sweep rate is set by psnel controls.

*Both generators free run,
**Sweep generator free runs, mein generator is trig-
gersdd or gated,

Trigger Sweep
Same as continuous sweep mode oxcept ons complete

' swaep cycle is generated for esch input trigger pulse.

Main genarator continues to oscillste betwesn sweep
cycles,

Tone-Burst

Main generator is gated by the sweep autput (inter-
nally connected), The tone-burst rate, frequency, end
{ength can be independently controfled.

Trigger fnput
1 V peak into 10 k£ impedance dc coupled 1o 200
kHz, proportionally grester at higher frequsncies.

Sweep Time
10 s to 100 5.

Swosp Width )
Up to 1000: t with collbratod control .
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HORIZONTAL PRECISION Square Wava Rise and Fall Time
l.ess than 100 ns,
Dial Accuracy

129, of full scale, 1 Hz to 2 MHz, ENVIRONMENTAL
Electronic Frequency Vernier Temperature . o
One turn for approximately 1% of full-scale change. Allospecifications listed, excepg stability, are for 25 C
' ’ 4+5°C. For operation from 0 C to 55 C, derate all

Time Symmetry spacifications by factor of 2.
+1% through X 100K range,

MECHANICAL
VERTICAL PRECISION . .

Dimansions

YA " s . o .
Sine Wave Frequancy Rasponsa 8-% inches ‘mde, 5.% inches high, 11-% inches deep.

Amplitude change with frequency less than:
0.1 dB from 0,2 Hz to 200 kHz
0.5 dB from 0.2 Hz t0 2 MHz

Waight
8 Ib net, 11 ib shipping.

' Power
PURITY 105 V to 125 V or 200 V to 250 V, 50 Hz to 400 Hz,

{_ess than 20 watts. .
Sine Wave Distortion

Less than: . NOTE
0.5% on X10, X100, X1K, X10K ranges All specifications apply for frequencies
1.0% on X 100K range ' obtoined when dial is between 0.1 and 2
2.0% on X 1M range ‘ and at 10 V p-p into a 501 ioad.
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INSPECTION

The following procedures shou!d be performed to
assure the user that the instrument has arrived at its
destination in proper operating condition. Complete
calibration and checkout instructions are provided in
Section 4 for determining if the instrument is within
. electrical specifications.

Checking Visually

After carefully unpacking the instrument, visusily in-
spect the external parts for damage to knobs, dials,
indicators, surface areas, etc, 1f damage is discovered,
file a claim with the carrier who transported the instru-
ment. Retain the shipping container and packing
material for use in case reshipment is required.

Checking Electrically

NOTE
Instruments are normally shipped con-
nected for 115 V power unfess 230 V
power is ordered, Refer to the end of
this section for conversion instructions.

The procedural steps in this paragraph provide a quick
checkout of instrument operation. |f electrical defic-
iencies exist, refer to the Warranty in the front of this
manual. The foilowing test equipment, or equivatent,

is recommended for parforming this electrical ingpec- '

tian. {Refer to Operating Controls and Figure 2-1 for
operating cantrol descriptions.}

Name Manufacturer Mods!
Qscilloscope Tekironix 6544

Counter-Timer Mensanto 101A
1. Turn FREQ HZ selector to the X 1K position.

{This connects ac power to the unit and estab- .

lishes the frequency muitiplier}.

2. Connect oscilloscope to the 50§ QUT con-
nector with 50-0hm terminator.

3. Set frequency dial to tha 1.0 mark snd MODE

~selector to CONT.

Set function selector to '\1 .

5. Rotate 20 V P-P MAX control to its maximum

clockwise position.

>

10.

12.

13.

14,

15.

16.

17.

SECT!ITN 2
OPERATION

Check for 1-kHz sine wave with greater than
10 V p-p amplitude on oscilloscope.

Setect \, and rl_, with function selector and
check for 10 V p-p amplitude on oscilloscope.
Turn frequency dial from maximum counter-
clockwise to maximum clockwise positions and
check for frequency change.

Rotate 20 V P-P MAX control from maximum
clackwise to maximum counterclockwise posi-
tions and check for decreasing amplitude.
Rotate VERNIER to maximum cw position.
Set frequency to 20 Hz with counter, Connect
0 to +5 Vdc input to the VCG IN connector.
Slowly increase voltage input from O to maxi-
mum and check that frequency of output
waveform increases approximately from 20 Hz
to 2 kHz,

Set MODE selector to TRIG. Disconnect power
wpply from VCG IN connector. Rotate TRIG
LEVEL controt while observing ascilloscons,
One cycle of the desired waveform should
appear.

Set MODE selector to GATED. Rotate TRIG
LEVEL contro! while observing oscilloscape.
Waveform should appear at cw position and
disappear at ccw position,

Set MODE selector to CONT SWP. Set fre-
quency to 20 Hz with counter. Set SWEEP
WIDTH tw 2.0. Set SWEEP TiME to 13 Dis
nlayed frequency should sweep recurringly from
20Hz to 2kHz at e 1 Hz rate.

Set MODE to TRIG SWP. Rotate TRIG LEVEL
controt, while observing oscitlloscope. Disnlayed
frequency should sweep once from 20 Hz to
20 kHz in 1 secand.

Set MODE selector to TONE BURST. Rotate
TRIG LEVEL control, while observing oscillo-
scopa, Tone bursts at 20 Hz should appesr
with burst duration varying with rotation of
FTARIG LEVEL control,

Connect oscilloscope to SWEEP OUT ton-
nector. Set -MODE selactor to CONT. Set
SWEEP TIME to 1 mS. Oscilloscope should
display 8 2-kMz square wavs.

Connect oscilloscope to SYNC QUT connector.
Bat frequency dial to 2.0. Oscilloscope shouyld
displey 8 2-kHz square wave.
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NOTE

It is poss.ble to adjust the controls of
the Maodel 134 in the XIM range, be-
yond the specified limits of the generator
—and the instrument will stop oscillating.
This condition s easily corrected by -
turning the frequency VERNIER control
in a clockwise direction uatil ascillation
again occurs. This condition is well below
1/1000th of the top of the dial.

It is also possible to stop the generator
from oscitlating by applying a negative
voitage to the VCG summing nade when
the MODE selector switch is set to TRIG
SWP and the SWEEP WIDTH control is
sot to maximum. If the generator stopa
oscillating, turn the frequency dial coun-
terclockwise until oscillation again oc-
curs. This condition is well below
1/1000th of the top of the diel, Do not
attempt to purposely stop the generator
in this manner. )

OPERATING CONTROLS

The operating controls and electrical connections for
the Mode! 134 are shown in Figure 2-1. The listing
below dig-usses each controf and its function,

3

FREQ HZ/Power Switch — This 7-position
switch selects the generator freguency range.
The extreme counter-clockwise pasition is the
power off position.

FREQUENCY VERNIER - This contro) sllows
precision controi over the output frequency.
When frequency dial is set at .02 (1/100 of
range} VERNIER controls frequency to approx-
imately .002 (1/1000 of rangel. When in the
fult clockwise position (CAL}, the settings on
the main dial wilt be calibrated,

FREQUENCY DIAL — The main frequency
control. The setting on this dial multiplied by
the frequency range setting (above) equals the
output frequency of the generator. The fre-
quency VERNIER also affects the generator
frequency.

FREQUENCY INDEX — The scribe line indi-
catos the frequency dial setting. The index is
illuminates when the unis is on.

L

10.

FUNCTION SELECTOR -- This salects the
waveform that appears at the 50§12 QUT con-
nector. The waveforms are sine f\j , triangle

N, . suuare i'b , or sweep |1 .

AMPLITUDE VERNIER — A vernier control
of the output amplitude. Maximum clockwise
position gives the full output amplitude of 20V -
peak-to-peak into an open circuit or 10V p-p
into a 505 Ioad. Counter-clockwise rotation
will continuously reduce the cutput amplitude,
The controf gives a minimum of 40 dB variation
{100:1). For maximum output amplitude this
vernier must be full clockwise.

50§} QUT — This connector provides the
selectad generator output function. The gen-
erator may operate into an open circuit pro-
viding 20 V peak-to-peak maximum, of into a
50§} load providing a 10 V peak-to-peak output.

SWEEP OUT — When the generator is in CONT,
TRIG, GATED, CONT SWP, or TONE BURST
mode, output provides a fixed 0 to +6 V saw-
tooth output. The frequency of this output is
controlled by the SWEEP TIME controls (9).
When the generator is in TRIG SWP mode, the
output becomes a single cycle sawtooth, trig-
gered by the TRIG IN {13},

SWEEP TIME and VARIABLE — Determines
the frequency of the sawtooth generator ap-
pearing at the SWEEP QOUT, The frequency of
this generator is independant of the trequency
of the main generator. When in any of tha
sweep modes, this sawtooth determines the
duration of the sweep cycle. The SWEEP
TIME (iarger) knob determines the frequency
range and the VARIABLE {smaller) knob pro-
vides a fine adjustment. Note that the larger
switch detent position is tocated between two
time ranges. With the VARIABLE in the full
clockwise position, the sweep time is equal to
the time to the right of the detent setting.
However, moving the VARIABLE to the full
counter clockwise results in the sweep time
approximately 100 times the SWEEP TIME.

SWEEP WIDTH and VARIABLE — Determines

‘the amount of sweep when in CONT SWP or

TRIG SWP. The SWEEP WIDTH ({large) knob
has ten detent positions which are located
batwesn two sweep widths. With the VARI.
ALBE in the fult clockwise position the sweep
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Figura 2-1. Operating Controls

11,

width is equal to the sweep width to the
right of the detent setting. Moving the VAR/-
ABLE to the full counter clockwise results in
the approximate sweep width to the feft of
the detent. Clockwise rotation of either knobs
increases sweep width, counter clockwise ro-
tation decreases sweep width,

MODE SELECTOR — Selects the operating

mode of the main generator as follows:

a) CONT = Continuous Mode. The generator
operates at a fixed frequency and runs con-
tinuously. The SWEEP OUT is a fixed 0 to
+5 V sawtooth, ‘

b} TRIG = Trigger Mode — The generator will
give one complete cycle of autput for each
putse applied to the TRIG IN connector,
-Since the SWEEP QUT can be operated inde-

pendently, it can be -used as a convenient 12

source. Manual triggering can be accom-
plished by rotating the Trig Level Control
{12} from full CCW to full CW. The SWEEP
OUT is a fixed 0 to +5 V sawtooth.

¢} GATED = Gated Mode — Qperates the same
as triggered mode except that the generator
will continue to have output for the full -
time that the signal at the TRIG IN con-
nector. exceeds the gating level. See TRIG
LEVEL (12). The SWEEP OUT is e fixed '
0 to +5 V sawtooth,

d} CONT SWP = Continuous with Sweep Maode,
The main generator operates continuonsly
and repetitively sweeps from the mimimum
to maximum frequency as determined by
the sweep controls,
TRIG SWP = Tripgered Sweep Mode -- The
main generator oscillates at the start or iow
frequency until a trigger signal is arpied.
The frequency then sweeps to the max mum
frequency as determined by saeen widi
control and then returns to the !ow fre-
quency until another trigger is applizd. T5e
SWP QUT s a single cycle sawtooth, i
gered by the TRIG IN (13),
f} TONE BURST = internal Gatad Mode —
Operates the same as the GATED mode
with no TRIG IN input.

-

TRIG LEVEL — Adjusts the sensitivity of the
trigger input circuitry. When in the full coun-
ter clockwise position, spproximately —7.5 V

is required for triggering. In the full clockwise
position approximately +7.5 V' is required for

triggering. At the mid point, extramely low

voftages will trigger the instrument. By rotatrg

the knob, it is possible to manuatly trigger the

generator. [n the GATED mode, the generatar

will begin 10 run continuously as the controi 1s

rotated past the mid-point in 8 clockw.=

direction.
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“13.

14,

TRIG IN -~ DC coupled input with 10 kf)
mpet empedance, The TRIG LEVEL control
adjusts the sensitivity of the generator to this
input signal.

VCG IN — This connector aliows external con-
trot of frequency. With 0 volts in, the gener-
stor output frequency is determined by the
frequency range seiected and the frequency dial
setting. A positive VCG voltage will increase
this frequency, and a negative voltage will
decrease the frequency, Input impedance is

5 kil

DC OFFSET - This rear panel control adjusts
the amount of dc or baseline offset above or
below signal ground. The detent pasition gives
normal vertical symmetry and as the control is

through zero offset to maxirnum positive offset,

SYNC OUT — This rear panet output provides
a synchronizing wave output at the same fre-
quency of the main generator. The output
amplitude is greater than 1 V p-p into open
circuit at 60052 output impedance,

GENERAL NOTES

One-half hour warmup is required for
generator to Sstahilize at specified ac-
curies.

A 50-0hm termination results in 10 V
p-p maximum output level, Open-cir-
cuit termination gives 20 V p-p. Loads
between these limits provide intermedi-
ate maximum output levels,

The frequency VERNIER control must
be in full cw position for calibrated-fre-
quency operation over the .1 to 2 dial
range. If this control is in full ccw posi-
tion, dial range is uncalibrated, but ex-
tended to approximately 1/1000 of full
scale,

A I-volt peak signal is required for
trigger rates up to 200 kHz. Propor
tionally higher voltage is required for
higher frequencies.

OPERATION

The Model 134 Sweep Generator can operate in the
following six operational modes, as selected by the
mode switch setting.

CONT — Continuous Frequency Operation provides
a fixed-frequency output for the selected frequency,
amplitude, and waveform. The output frequency is
determined by the FREQ HZ range selector and
frequency dial settings. Qutput amplitude is controlled
with the 20 V P-P MAX continuously-variable poten-
tiometer, and the waveform is selected by the function
selector,

TRIG — Trigger Operation provides a one-cycle output
of the selected waveform with the application of an
external trigger. The external signal may be either
ac or stepped dc from +1 volt to +12 volts, applied
at the TRIG IN connector, The TRIG LEVEL control
is used to establish the threshold bias.

GATED - Gated Operation provides a multicycle
output of the selected waveform, frequency, and
amplitude when an external signal is applied ta the
TRIG IN connector. Burst duration is a function of
external signal duration,

CONT SWP — Continuous Sweep Operation provides
an internally-generated, sweep frequency gutput of the
selected waveform, amplitude, and low-end frequency.
Sweep width and sweep time are selected in con-
junction with the low-frequency limit established by
the setting of the frequency dial and FREQ HZ
range selector. The output frequency increases from
the lower frequency to the upper frequency, which
is established by the setting of the SWEEP WIDTH
selector, at the rate set by the SWEEP TIME selector,
When the upper frequency is reached, the output
frequency returns rapidly to the lower limit and the
cycle is repeated.

TRIG SWP — Tripger Sweep Operation provides a
sweep-frequency output at the selected frequency,
amplitude, and waveform each time an external signal
is applied to the TRIG IN connector. Sweep width
and time are selectable as in continuous sweep opera-
tion, but the sweep cycle is not repeated until
another external trigger arrives,

TONE BURST - Tone Burst Operation provides
internally-generated, recurring bursts of fixed fre-
quencies. Burst guration is adjustable with the TRIG
LEVEL control, Frequency, amplitude, and waveform
are selected as in continuous frequency operation.
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Operating as a Function Generator

Set MODE selector to CONT position.

Set function selector for desired waveform.

Set FREQ HZ range selector to desired multiplier,

Set desired frequency dial mark under illuminated

index.

. Set 20 V P-P MAX control for desired output
level. :

6. If triggered/gated operation is desired, inject a

1-volt peak signal into TRIG IN connsctor with

MODE selector in TRIG or -GATED position.

Trigger operation provides one cycle of the se-

lected waveform for each step-voltage input, Gated

operation produces a8 tone burst with its duration

squal to the duration of the step voltage.

LN =

th

Qperating a2 Voitage Controlled Generator {VCG)

1. Set MODE selector to CONT position.

2. Set function selector for desired waveform,

3. Set FREQ HZ range selector to desired multiplier,

4, Connect external voitage source {dc programming
or wideband ac signal) to VCG IN connector.

NOTE

VCG input requires 0 to 15 volts for
operation over full-scale range, but can

MAIN DIAL VCG N 502 0L
SETTING VOLTAGE FREQUENCY
20 —4 -5 T - 02
1.8 a4 4. 2
1.4 o4 -2 2~ 6
9\.E -
3 et
12 - g e il + =
/”-‘
10 Le— 0 | EXAMPLE1 10
~
~N
8 4= +7 1.2
.
. \\
£ —4 +2 - ——‘.4
~
\\
4 3 +3 4 \Qf'q —~-16
Ny,
2 +4 NS 1.8
2 1~ - \9\ .
.02--J..- +5 J\_ ~20
A 8 C

withstand many times maximum input.

A negative voitage applied to the VCG
input with the dial at the bottom may
cause the generator to stop oscillating.
QOperation in such a manner is not
recommended.

5. Set frequency dial as follows:

b.

For frequency modulation with ac input, set
dial for center frequency.
For increasing frequency sweep with positive

dc input, set dial to lower frequency limit.
c. For decreasing frequency sweep with negative
dc input, set dial to upper frequency limit,

6. Set 20 V P.P MAX control for desired output
level. .
7. The nomdgraph in Figure 2-2 shows the char-

acteristics of the VCG circuit, Column A gives
the frequency dial setting; column B, the VCG
input voltege; and column C, the approximate
resultant dial frequency. Column C must be multi-
plied by the frequency rangs multiplier for the
actual output frequency.

Figure 2-2 - VCG Voltage-to-Frequency Nomograph

In exemple 1, the dial is set at 1, and 0 volts is
applied to the VCG input. Extend a straight line
from 1 {dail settingl through O volts (VCG voltage)
and obtain a dial frequency of 1. For the total output
frequency multiply the range by t with the same dial
setting, example 2 shows the results of using 8 ramp
from —1 voits to +2.5 volts for the VCG voltage.
This results in a swept output from .6 to 2.0 on the
dial. Remember to muitiply the dial times the range,

Qperating as a Sweep Generator.

2N

. Set MODE selector to CONT SWP.
. Set function selector for desired waveform.

Set FREQ HZ range selector to desired multiptier,
Set the SWEEP TIME control to the desired sweep
time. The sweep time control operates in the
following manner. The larger knob provides the
coarse adjustment. There are 7 detent positions
covering sweep times from 100 s to 10 us. -
The VARIABLE control is a vernier covering

7
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sweep times between one or more detent positions.
When the VARIABLE control is in the full CW
pesition, the sweep time 15 equa! to the time
indicated at the right of detent mark,

. Set the SWEEP WIDTH to the desired sweep width.
This control is operated as described below,

To read the sweep width controf, notice that the
larger knob has ten detent positions located be-
tween the numbers appearing on the pane!,

ﬂ}LﬂﬁlBhnhzhAhﬁhshn
VARIABLE

The VARIABLE vernier covers the range between
the numbers on either side of the detent. For
example, if the detent is set betwesn 6 and .8,
the VARIABLE in the full CCW position gives a
sweep width of .6 and in the full CW position,
a width of .B.

The sweep width is determined by adding the
frequency sat by the main disl to the value deter-
mined by the sweep width control, Here are two
examples;

Example 1

Suppose you want to sweep from 10 kHz to
30 kHz. Set the main dial an 1.0 and the range
on X10K. The starting frequency is now set at
10K, Now determine what number must be added
to the number on the dial so that the sum times
the frequency range multiplier equals the top fre-
quency of 30 kHz. Therefore 1.0 (dial value}
+2.0 {sweep width} equal 3.0 and X10kHz =
30 kHz, Set the SWEEP WIDTH knob in the detent
between 1.8 and 2.0 with the VARIABLE in the
CW position to give a swesp width of 2.0.

‘Example 2

Now sweep from 20 Hz to 20 kHz. Since this is
a sweep range of 1000:1 the dial must be set at
the bottom. The reason for this is that the top
frequency cannot exceed the top of the disl
multiplied times the range. Therefore, the bottom
of the dial is set at .02 and the frequency vernier
is rotated maximum CCW to give the additional
10:1. Tha frequency range switch is set at X10K
since 10K times .002 equals 20 Hz, the starting
frequency. As in the previous example, the SWEEP
WIDTH must be set to 2.0 since .02 (dial) + 2.0
{sweep width} equals 2.02 and X10 kHz (range
muitiplier) = 20 kHz, the top fregquency.

-

Set 20 V P-P MAX control for desired output
level,

If triggered-sweep oberation is desired, inject a
1 volt peak signal into the TRIG IN connector
with MODE selector in TRIG SWP position.
Trigger-sweep operation provides one frequency
excursion of the selected waveform for each
step-voltage input,

Qpérating as a Tone Burst Generator

SN

Set the MODE selector to TONE BURST.

. Set function selector to desired waveform.

Set the frequency of the carrier by the main dial.

. Set the duration of the burst {(number of cycles -

per burst by varying the TRIG LEVEL.
Set the repetition rate with the SWEEP TIME
control.

. Set the 20 V PP MAX control for the desired

output level,

Operating as a Ramp Generator

MawN =

b

Connect coaxial cable between SYNC OUT (on

rear panel) and TRIG {N connectors.

Set function selector to sweep [/] .

Set SWEEP WIDTH to O,

Set SWEEP MODE to TRIG SWP.

Adjust TRIG LEVEL control for sweep generator

firing point,

Set ramp paramaters as foliows:

a. Repetition rate with FREQ HZ selector and
frequency dial.

b. Ramp amplitude with 20 V P-P MA X control,

¢. Ramp slope with SWEEP TIME controls,

d. Ramp baseline with DC OFFSET potentiometer,

Converting to 230-Volt Line Power

The Model 134 Sweep Generator is shipped from the
factory with the power transformer connected for -
115-volt line power, unless ordered for 230-volt use,
Converting a 115-volt unit for 230volt operation is a
simple matter: :

1.

Remove power cord.

2. Loosen two captive thumb screws on rear panel

and remove panel.

The conversion switch is located on the chassis.
Uss a thin-bladed screwdriver to move the 115-230
switch to the 230 position. )

Replace 1/4-ampere fuse with a 1/8-ampere fuse
of the same type.
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Connecting Signal and Chassis Grounds

The instrument is shipped from the factory with the
signal ground floating above chassis ground, unfess
otherwise specified, A common signal/chassis ground
can be obtained as fotlows:

1. Remove power cord.

2. Loosen two captive thumb screws on resr panel.
Remove panel and cover.

3. Soider 8 jumper wire between the ground lugs
{green wires} of the SYNC OUT connector and the
power connector (Figure 2-3).

ADD " POWER
JUMPER CONNECTOR Jt
N,

POWE SYNC OC OFFSET
TRANSFORMER OUT R172/SW4
T CONNECTOR &3

Figure 2.3. Common Ground Connection Disgram
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SECTION 3
CIRCUIT DESCRIPTION

GENERAL DESCRIPTION vernier potentiometers. The main generator trigger

circuit is disconnected in the continuous-frequency
Main Generator operation just described, When a triggered, gated, or
The basic generator circuitry {Figure 3-1) consists of tone-burst operation is selected, this circuit places a
the integrator and hysteresis/output switch. The square shunt path between the integrator input and output.
wave from the output switch is applied to the VCG Therefore, thers is no output at the 50-ohm BNC
circuit where it gates a current, which is proportional wntit an external trigger/gate signal is applied 10 the
to the sum of the VCG input, frequency dial, and trigger input connector; ar, for tone burst mode, an
vernier control vokages, into the integrator summing internal gate voltage is generated by the sweep cir-
node. The integ ator transforms the square wave into cuitry. A trigger input enables the generator for
a triangle wave that is applied to the hysteresis one complete cycle of the selected waveform, than
switch, The hysteresis/output switch functions simil- the main generator is disabled again until another
arly to a Schmitt trigger with its limit points set far trigger arrives, A gate input allows the generator to
apart. When a limit point is reached, the hysteresis/ function for the duration of the gate. For tone
output switch fires and reverses the polarity of the bursts, the selected waveform appears automatically
square wave into the integrator, causing the triangle at the 50-ohm BNC as a gated signal with the gate
waves of the same frequency, having the positive duration established by the internally -generated saw-
portion of the square wave coincident with ‘the tooth waveform.

negative slope of the triangte.
The triangle output of the integrator is transformed

Oscillation frequency is determined by a& timinp into @ sine wave by the sine converter circuitry. The
capacitor selected by the frequency range switch and sulected waveform is amplitied by the output ampli-
the integrating current controlled by the frequency/ fier and connected to the 50-ohm BNC.
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Swaeep Generator

Figure 3'2 presents a functional block diagram of the
sweep/gating circuitry to supplement the following
discussion. When operating in the continvous fre-
quency, continuous sweep, or triggered sweep mode,
the output of the trigger/gate control circuit dis
connects the main-generator trigger circuit and the
main generator initially produces an output frequency
that is a function of the frequency dial setting, fre-
quency-range selector, frequency-vernier control, and
VCG input voltage, 1n triggered-sweep operation, the
. gutput frequency begins to increase when a trigger
pulse is applied to the trigger input BNC. Rste of
change from the low to high limit is a function of
the sweep time control settings. This switch connects
different values of capacitance into the feedback path
of the sweep integrator so that its sewiocoth output
varies in frequency and produces the selected time
interval, The cutput sawtooth of the sweep generator
is cannected to the sweep output BNC, to the
function selector, snd to the sweep width control,
This control connects different values of resistors to
the VCG input circuit so that the sawtooth input
varies in peak current as a function of the selected
sweep width. If the frequency controls are set for 2
kHz (X 100 kHz range), sweep tims for 1 ms, and
sweep width for 2.0, the selected waveform at the
80-ohm BMNC will swing from 2 kHz to 200 kHz in

1 ms each time a trigger accurs. Continuons sworp
operation with these settings produces a recurring
2 kHz 10 200 kHz cutput at a 1 kHz repet:tion rate,
The mode switch disconnects the sawtooth from the
VCG circuit in the continuous, triggered, gated, and
tone-burst modes. Goted operation direct couplies
the external gating pulse from the trigger input BNC
to the trigger/gate control circuit which, in turn,
disconnects the main generator trigger circuit for the
duration of the external signal. Trigger operation
places capacitance between the comparator and con-
trol circuit to differentiate the external puise and
momentarily disconnects the trigger circuit, allowing
one cycie of the selected frequency to be produced
by the main generator.

During tane-burst operation, the sweep generatar out-
put is connected to the trigger comparsior input.
Since the sweep-width control circuit disconnects the
sawtooth from the VCG input in this mode, the
tone-burst output is a fixed frequency with the burst
duration established by the satting of the trigger fevel
control,

The hysteresis/output switch synchronizing pulse ap-
plied to the trigger/gate contral circuit prevents this
circuit fram reconnecting the main generstor disable
before a full cycle is completed,
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