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GENERAL INFGRMATION

1. INTRODUCTION,

1-2. This manual contains installation procedures, oper-
ating instructions and maintepance infommatjon for the
Model 3312A Function Generator. Instrument specifica-
tions and procedures for adjusting the instrument to those
specifications, schematic diagrams, theory of operahon and
troubleshooting information are prow_ded for usé in main-
: taining the instrument.

1- 3 This sectzon of the manual contains a description of
the Mode} 33124, the performance specifications and
characteristics, and instrument identification information.

1-4, DESCRIPTION, -

1-5. The Hewlett-Packard Model 3312A Function Genera-
tor is a. compact, wide range, dual function generator
-consisting of a main generator and a modulation generator.
The main generator provides sing, square, or triangle wave
outputs over the frequency range of 0.1 Hz to 13 Miz. The
modulation generator produces sine, square and friangle
waveforms with a frequency range of 0.01 Hz to 10 kHz.
The modulation generator can be used to Amplitude

‘Modulate (AM) or Frequency Modulate (FM) the output *

signal of the main generator. The AM envelope can be
adjusted from 0% to 100%; FM can change tlie carrier
frequency up to * 5%,

1-6. SWEEP OUTPUT.

i-7. For added versatility, the 3312A has a built-in sweep
generator which can be used to sweep the frequency of the

- ‘main generator. The frequency of the main generator can
be swept as much as 100:1 on any range,

1-8. OUTPUT LEVEL.

1:9. The output voltage of the 3312A can be varied from
0V to 10V peak-to-peak into 50 ohms in four voltagé
- ranges. A front panel control pérmits contimious adjust-
ment within each voltage range. The dc level of the main
generator output can be adjusted within the range of
* 10volis using the front panel offset control. With the
OFFSET in the CAL position the dc offset is eliminated.
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1-10. BURST.

1-11. The burst is either a single pulse or a series of pulses
which ‘are rear panel selectable by-a slide swilch labeled
SINGLE and MULTIPLE. The TRIGGER PHASE contro!

_ adjusts the phase of the signal. FREE RUN disables the

burst.

112. SYMMETRY.

1-13. The main and the modulation gencrators have sep-
arate front panel symmetry adjustments which will vary the
symmetry of the outpit waveforms. The CAL position of
each SYM knob will produce symmetncai waveforms, In
the SWEEP mode, the SYM adjusts the sweep rate, and
CAL selects a 90:10 ramp. :

1-14, SPECIFICATIDNS.

1-15, Table 1-1 is a complete list of the Model 3312A
eritical specifications. These specifications are the perfor-
mance standatds or limits against which the instrument can
be tested. Table 1-2 lists some supplemental performance
characteristics whlch are not specifications, but are typical
characteristics included as additional mformaimn for the
user,

1-16. Any changes in spemﬁcat;ons due {o manufacturing,
design or traceability to the ULS. National Burean of
Standards are included in Table -1+l of this manual,
Specifications listed in this manual supersede all previous

specifications for the Model 3312A.

117. INSTRUMENT AND MANUAL IDENTIFICATION,

1-18. 'The instrument serial number is located on the rear
panel. Hewlett-Packard uses a two-section serial number
consisting of a four-digit prefix and a five-digit suffix, A
letter between the suffix and prefix identifies the country
in which the instrument was manufactured (A=1US8A,G=
West Germany, J = Japan, U = United Kingdom). All
correspondence with Hewlett Packard should include the
complete serial umber. . ‘

1- 19 If the senal number of your instroment is Yower than
the oné on thetitle page.of this manual, refer to Section
VIII for backdating mformatlon that will adapt this manual
to your instrunent.
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Model 3312A

Table 1-1. Specifications,

MODULATION CHARACTERISTICS.

internal Modulation Source
Output Level: > 1.0 V p-p into 10 kA,
Spectral Purity: Sine Wave Distortion: < 2% THD from
10 Hz to 10 kHz.

Amplitsde Modulation
Carrier 3 dB Bandwidth: < 100 Hz to > 6 MHaz.
Carrier Envelppe Distortion: < 2% at 70% sine wave modula-
tion with fo= 1 MHz, fip =t kHz. - . .
External Sensitivity: < 10 V p-p for 100% modulation,
Frequency Modulation: & 6%. .
Deviation: 0 to 5% tinternal),
Modulation Frequency:
Internal: 0.01 Hz to 10 kHz.
External: DC to > B0 kHz,
Distortion: <-35dB st f; = 10MHz2, fy, = 1 kHz 10%
modulation,

Sweep
Rarnp Linearity Ermr < 1% at 100 Ha2.

EXTERMAL FREQUENCY CONTROL. .
Input Reguirement: With dial set to ﬂ} 0to- 2V £ 20% will

linearly decrease frequency > 1000:, An ac voltage will FM
the frequéncy about a dial setting with the limits {.1<#<10}

X range settihg. . A
Linearity: Ratio of ouiput frequency to input voltage
be linear within 0.5% over 2 100:1 frequency range, — V

FREQUENCY CHARACTERISTICS,

will

Dial Accuracy: % 5% of full scale,

Square Wave Rise or Fall Time {10% to 90%}: < 18 nse at fult
rated output.

Aberrations: < 10%.

Triangle Linearity Error: < 1% at 100 He,

Variable Symmetry: 80:20 1o 20:80 to 1 MH2.

Spettral Purity
Sine Wave Distortion: < 0.6% THD from 10Hz to 50 kHz
> 30 dB below fundamental from 50 kHz to 13 MHz,

OUTPUT CHARACTERISTICS.

Impedance: 50 £2 + 10%,

Levet: 20 V p-pinto open circuit, 10V ppinto 60 £,

Level Flatness (Sine Wave): < = 3% from 10 Hz to 100 kHz at
full rated output {1 kHz reference), & £ 10% from 100 kHz
1o 10 MHz at full rated output,

Step Attenuator Accuiracy: < 5%.

Sync Output: Impedance: 50 # 10%, > 1V pp square wave
into open gircuil.
Rise or Fall Time {10% to 90%}: < 10 nsec,

DC Offset: £ 10 volts.

Table 1-2. General-Information.

MAIN GENERATOR CHARACTERISTICS,

General:
Sine, Square, triangle, ramp, and pulse,

Variable Symmetry,
Range is 80:20 to 20:80.

Frequency Characteristics
Range: 0.1 Hz to 13'MHz In 8 decade [anqas

Output Characteristics
Attenuator: 1:1, 10:1, 100:1, 1000;1 and >10:1 contmuous
conirol,

MODULATION CHARACTERISTICS,

General s . i .
Types: Internal AM, FM, Sweep, Trigger, Gate or Burst.
External AM, FM, Sweep, Trigger, Gate or Burst,

Amplitude Modulatlon!
Depth: O to 100%.
Medulation Frequency: 0.01 Hz to 10 kHz {internal),”
DC to > 1 MHz {external).

Frequency Modulation:
Modulation Frequency: 0,01 Hz to 10 kHz linternaﬁ.
DC to > B0 kHz {external},

Sweep Characteristics
Sweep Width: < Renge: 100:1 on any range.
Sweep Rate: 90:10 ramp, {0 Hz provides manual setting of
“Sweep Start” without Modulation Generator oscillating).
Sweep Mode: Repetitive linear sweep between start and stop
frequency settings. Retrace tlme can be increased with
symmetry control,

Gate Characteristics '
Freguency Range: 0.1 Hz to 1 MHz {u‘;seful to 10 MHz).
Start/Stop Phase Range: +90° 10 -80°,

_Gatmg Signal Frequency Range {External): DC 1o 1 MHaz,
{iTL compatible input level. ) .

Extemal Frequency Control
Range: 1000:1 on any range,

General:
Operating Jemperature: 0°cto+ 55 C; specifications apply
from 0°C 10 40°C.
Storage Temperature; « 40°CGto +76 °c,
Power: 100/120/220/240V + 5% - 10% switchable; 48 Hz
to 440 Hz; <25 VA,
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LINE: switeh -applies or removes ac power. The green
LED is lit when ON,

. RANGE He: pushbuttons select frequency range. RANGE

seledtion times the reading on the FREQUENCY dial
determines the output frequency of the main. generator.

FUNGCTION: interlocked buttons sélect ona of thres
functions. When they are all out, the dc level may be set
accurately,

FREQUENCY: Sets the desired frequency within the
range of any of the RANGE pushbuttons,

DFFSET Sets the d¢ opefating point of any function,
CAL position removes the dc offset. Eae + Ede must be
tess than 10 Vor chpping m‘ the waveform will OCCUT,

AMPLITUDE: Ad;usts the peak-to-peak amplitude of the
waveform. It is attenuated in steps of 1:1, 10:1, 10041,
1000:1; the VERNIER asdiusts from zero to maximum
output volts for the particular range setected,

SYM: Varles the symmetry of output waveforms and the
SYNC ocutput. CAL is symmetrical,

SYNC: A square wave In phase with the rnain generator,

Useful for synchronizing external instruments ar driving a -

couhter,

OUT?UT Terminal for alt main generator functions,
20V p-p into open circuit or 10 V pp into 60 ohms, in
the 1:1 attenuator position.

9@ @*@e

@-,@ ® @

TRIGGER PHASE: Sets the starting phase of the output
signal in the. burst mode. FREE RUN disables the burst.

AM: Selects amplitude moduation, Functionat for inter-|

vial or external modulation.

FM: Selects frequency modulation, Functional for inter-
nal or extarnal modulation.

SWP: Selects sweep mode, This function overrides AM
and FM.

~ WA T}, 1 Select the modulating function, Externat
modulation Ts possible-when all buttons are out, and the
modulating signat Is applied to.the MOD INT-EXT jack.

%AF START: Seiects:the_percent of AM, the deviation in
FIM, or the start frequency of the SWP,

RANGE H2#: Selects: one of three ranges of moduiaung
frequencles with continuous control within each.rénge via
the VERNIER, The O position is used to set the start
sweep frequency. .

MO INT-EXT: Input for external AM or FM Waveforms
of the medulation generator dre also available at this
outputwhen [nternal modulation is used.

SYM: veries the symmetry of. the modulation outpul
waveform, CGAL selects a 90:10 remp for SWP and
symmetrical for all other functions,

32

Figure 3-1. Front Panel.
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SECTION - I

OPERATING

3-1. INTRODUCTION.

3-2. This section contams complete operating instructions
for the Model 3312A Function Generator. Included is a
brief descnptlon of the instrument, a description of
controls and connectors, general operating information, and
“a basic operating procedure.

33 DESCRIFTIBN.
.3.-4. The 3312A Function Generator combings two sepa-

- 1ate function generators in one instryment -amain genera-
tor and a'modulation generator. The frequency range of the

| " 'main generator is 0.1 Hz to 13 MHz in eight decade ranges. .
The modulation generator frequency range is 0.01 Hz to

'10kHz. Both theé main generator and the modulation
generator provide sine, triangle, square, pulse and ramp
‘outputs, The symmetry of all waveforms can be varied over
a 1ange of 80:20 to 20:80 on the main generator and 90:10
to 10: 90 on the moduiatmn generator.

'35, The main generator can be modulated or triggered by

e the modu}atmn generator to provide AM, FM, sweep oOr

* burst. The main generator can also be modulated by an

} extemal source connected to the MOD connector on the -

modulation generator. The frequency of the main generator

can be externally controlled by applying an ac or dc voltage
- tothe VCO input. 2

-’36, The output attenuator has a range of more than
- 71000:1 so that outpuf levels ranging from 1mV pp to
10V P p mto 50 ohms can be obtained. '

-'3-7. “The 3_312_A has a de¢ offset capability which allows the

- d¢ operating point of the main generator output to be
-adjusted from - 10V to +10V dc, The de offset can be
adjusted using the front pane! OFESET control or set fo
oV by pnshmg the associated CAL button.

3-8. CUNTROLS AND INIHGCATORS.

| 39, Figures 3-1 and 3-2 illustrate and describe the function
of all front and rear panel controls, connectors and
indicators, The description of each item is keyed to the
drawing within the figure.

3-10. GENERAL GPERATING INFORMATION.

3-11. Grounding.

212. To protect operating personnel, the 3312A chassis

must be grounded. AH Hewleit-Packard instruments are
equipped with a three-conductor power cord, which, when

INSTRUCTIONS

plugged into the proper receptical, grounds the instrument.

The offset pin of the power plug is the ground connection.

All input and output commons are connected duecﬂy to
outer chassis (frame) ground through the offset pin on the
power cord.

The outer shells of all input and output BNC

jacks are connected to the chassls. To protect

the operator from electrical shock, DO NOT
. float this instrument. )

3-13. Main Generator Qutputs,

3-14. The main generafor has t_w_o ouipuis, a main signal
output and a sync output. The main signal odiput (labeled

V p-p) provides the sine, square and triangle outputs. The

sync output (Paragraph 3-19) provides a pulse which can be -

used for external timinig purposes. Both outpuis are BNC
connectors located on the front panel of the instrument.

315 Main Signa! Dutput,

3-16. The output of the main generator is dc coupled to
supply both ac and de components of the output wave-
form. The main generator output level is 10 V p-p into 50

" ohms. The SYNC output level is ;25 V p-p info 50 chms.

Output impedance of both outputs is 50 ohriis pominal. -

3.17. Connections to this ouipnt should be ihade using
shielded cables equipped with BNC connectors, Table 3-1 is
a list of recommended -hp- cables, In order for the 33124
to meeét the specifications listed in Table 1-1, the main
signal output must be terminated into 50 ohins, The -hp-

Model 11048C 50 ohm Feedthru Tennination is recom-

mended. Always place the termination at the load end of
the transmission line.

Table 3-1. Cable Assembies,

10502A 9 Cable Assembly |
11086A 24" Cable Assembly -
10619A 72" Cable Assemibily

3-18. SYNC Output.

3-19. The SYNC output supplies a pulse that is in phase
with the main generator output signal. The leading edge and
the trailing edge of the SYNC pulse occur at the zero
crossing point of the ouiput waveform. The frequency and
duty cyele of this pulse vary with the main ouiput signal.

3-1
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3-27. Sine Wavé Gutput.

3-28. The Total Harmonic Distortion (THD) of the main
sine 'wave, including spurious and harmonics, is less than
0.5% from 10 Hz to 50 kHz and greater than 30 dB below
fundamental from S0 kHz to I3 MHz, The modulation sine
wave distortion is less than 2% THD from 10 Hz to 10 kiz.

3-29. Square Wave Dutput.

3-30. The RMS value of a symmettical (50% duty cycle)
square waveform is equal to its peak value. The rise or fall
time js less than 18 nanoseconds between the 10% and 90%
points of the pp output square wave. The aberrations, or
deviations from the final settling amplitude of the square

wave after overshoot, will not vary more than % 10% of the -

final value.
3-31. Triangle Dutput

3-32, The RMS value of the triangle waveform is 0.357
fimes the peak value. The triangle ramp will not deviate
from a straight line any more than 1% of the total

peak-to-peak value of the ramp. Non-linearity is, therefore,

negligible.
3-33. Ramp.

3.34, A ramp output can be obtained from the main
generator by selecting the triangle waveform and adjusting
the symmetry control knob. The ramp output of the main
generator can be varied in amplitude with the AMPLITUDE
knob. The ramp output of the modulation generator has a
fixed amplitude, however, the slope or retrace time cin be
varied with the SYM knob on the modulation generator,

3-35, Pulse.

3-36. A pulse with a variable amplitude from 0V f0 20V
p-p into an open circuit, is possible with the main
generator. ‘This involves selecting single cycle burst set to
start at the zero point with the TRIGGER PHASE knob,
and determining the pulse width with the FREQUENCY
dial, The SYNC output can deliver a very fast pulse by
changing the symmetry of the main generator, .

3-37. Gate or Burst,

3.38. ‘The usable frequency range of the burst function is
from 0.1 Hz to 10 MHz. The trigger phase can be started
anywhere from - 80° to #90°. The stop will be at.that
point at the termination of the burst (see Figure 33)

3-39. AM,

3-40. The Main Generator output can be amplitude modu-
lated up to 100%. The modulation frequency ranges from
0.0t Hz to 10kHz, Any of the modulation generator’s
functions can be used to AM.

34
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Figu_re 3_-3. Phase Controt of Burst,

'NOTE

" The 33124 is capable of > 100% modulation,
ie,, the strength of the modulating signal can be
greater than needed to just bring the carvier
level to zero. Overmodulation may cause distof-
tion of the modulating information.

3-41, The extent of the amplitude variation js expressed as

" the percentage of modulation. The following formula

defines the relationship between F¢ and Fy, (see Figure

3.4). o |

_EIM X 100 = percent modulation
Eo ) :

e e v e e 4 E ara nae R e

\ AVERAGE AMPLITUDE

331283797

Figure 34, Percent Modulation.
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SINGLE; @MULTIPLE

FUSE L @F:sig/o .
] 240V —

220V

~48 - 440Hz 25VA MAX

3N2A-B3963

SINGLEIMULTIPLE Selects smgte eycle or muttiple
7¢ycles in the burst mode,

TRIGGER: Selécts either an Internal or external trigger,

EXTERNAL TRIGGER INPUT: for external burst con-
ol

VCO: Input for an external frequency control vellage
{Paragraph 3-66).

FUSE: Protects the instrument from eurrent-overfoading.

108/120/220/240: Slide switches to match the ‘instru-
ment to ac line voltage being used.

POWER RECEPTACGLE: Primary power is connected to
the instrument via the power cord,

CORCRC)

Figure 3-2. Rear Panel,

By connecting the SYNC output to the input of an
appropriate frequency measuring device, the output fre-
quency can be set with greater acturacy and resolution, The
SYNC oufput can also be used to trigger an oscilloscope or

. synchronize an external oscillator.

3-20. Inp_ut Constraints,

3-21. The 3312A inputs and outpuis are dc coupled, The
maximum voltdges which can be safely applied to the
inpuis are 10V peak ac or + 10V dc. In some applications
it-may be necessary to connect one of the 3312A oufputs
to an ac or dc source node in a circuit. In these cases; the
external signal level applied to the 3312A cutpuis must not

exceed 10V peak ac or £ 10V de.

Exceeding input or output voltages of 10V
peak ac or £ 10V dc can cause damage to the
input or output circuitry of the 33124,

3-22. Modulation Generator Jnput/Output.

. 3-23. The BNC cotmector -of the modulation generator

i

(labeled MOD) serves as both an jnput and an output. The
wavefofitis from the internal modulation generator {dine,
squafe ar {riangle) are available at the MOD connector and
are useful for synchronizing an oscilloscope when using the
AM, FM, or sweep modes. When none of the modulation
generdfor’s function buttons is pressed, an external modula-
ton solifce can be applied through the MOD connector,
Refer fo Paragraph 346 for information concemmg exter-
nal opefation. ,

3-24, The modulation generator inpixtfoutput is dc coupled

and the impedance is 2 nominal 8 kilohmis. Refer to Table

3-1 for recommended cable assemblies to use with the
modilation generator,

3-25. Dutptit Characteristics.

3-26, ‘The main generator and the modulation generator
supply five different output waveforms.

8, Sine

b. Sduare
¢, Triangle
d. Ramp

e, Pualse

33
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Section III

3-58. Main Generator Dperation.

3-59, The sine triangle and square waveforms, selected with
interlocking pushbuttons, are available at the BNC output
jack. ‘The RANGE Hz pushbuttons and frequency dial
select frequencies from 0.1 Bz to 13 MBz in eight over-
lapping ranges. The frequency dial scale must Be multiplied
by the RANGE Hz setting to obtain the frequency.

3-60. With the AMPLITUDE knob in the 10 position and
no load, a 10 volt peak signal is selected. The VERNIER
control adjusts the voltage from greater than 10 volts to 1
volt at that sctting. In the 1 position the voltage is
adjustable from 1 volt to .1 volts; in the .1 position the

voltage is adjustable from .1 volts to .01 volts; and in the

.01 position from .01 volts to 0.

3-61. The symmetry of any waveform can be varied with
the SYM knob. The square .waveform can be vared from
symmetrical to a ratio of 80:20 to 20:80 up to 1 MHz.

3-62, OFESET changes the dc level of the waveform. The
CAL bution eliminates dc offset. The peak ac voltage plus
the dc offset should not exceed 10V to avoid clipping of
the output waveform. '

3-63. Burst,

3-64, With the rear panel TRIGGER switch (2) set to INT,
-the upper slide switch (1) set to either SINGLE or
. MULTIPLE, and TRIGGER PHASE (10) out of tlie FREE
RUN position, internal burst is initiated. The TRIGGER
PHASE knob controls the starting and stopping phase of
the output iaveform, The SINGLE-MULTIPLE switch
selects a single cycle or multiple cycles respectively. Pulses
-are obtained only when the square wave function is pushed.
The pulse width is sel by the main generator’s FRE-
QUENCY dijal and the modulation generator’s RANGE Hz
knob sets the repetition rate, The TRIGGER PHASE knob

in the FREE RUN position disables the burst (see Figure

3-11 for burst operation).

3-65. With the rear panel slide switch (2) set to EXT, an
- external burst may be applied in either single or muitiple
- eycles, TRIGGER PHASE is still operational. The external

- gating signal frequency range is from dc to 1 MHz, The

- input voltages must be TTL compatible.

3-66. VEO0.

3-67. A dc voltage from OV to -2V applied to the rear
panel YCO connector is sufficient to vary the frequency of
the main penerator over three decades. Since some de

power supplies induce some noise, a supply similar to
the one in Figore 3-7 works well,

3-68. Modulation Generater Operation,

3-69. Figures 3-8 through 3-10 are operating illustrations
coniaining step-by-step operating procedures indexed to the

3-6
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illustrations. The figures describe the operations to be
accomplished in achieving the different modes of operation. -

130

8Y ==
MERCURY §

l_

Figure 3-7," Exterhal VCO,

3-70, The operating procedure n;}i:ist be performed in the
sequence given, as succegding ‘stgp_s may depend on control
settings and -résults of previous siéps. In all cases, it is

. assumed that the main generator s set to the frequency and

amplitude désired and that 4 niodulation generator funt-
tion pushbuttons are in the OUT position. :

< g

]! ) CT _t N s3iza ruketion fedehuon ¥
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1. Press AM pushbutton..
2. Select afuncflon, - °. .
. 8. Set the percent modulation,
" 4, Bet the miodulation frequency,
5. 5YM In the CAL position.

© mANGE Ry, C
i
©
i

®

VIE-A i

: AM wi'th sine wava

Figure 3-8. AM Operation.
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3-43."The frequency of the main generator can be varied
up fo + 5% by the modulation generator. The modulation
frequency can be set from 0.01 Hz to 10 kHz, and any of
the modulation waveforms can be used to EM.

3-44, SWP

345, When the SWP bution is pressed, the modulahon

generator produces a linear ramp which sweeps the fre-

quency of the main genérator. With the RANGE Hz knob
in the 0 Hz position, the “Sweep Start™ frequency can be
set. The stop frequency, or the frequency at which the
_sweep ferminates, is set with the main frequency dial. The
" rate:of sweep is governed by the SYM knob. |

348, ExiernaI Countril,

3-47. The front panei MOD INT- EXT input/output con-
nector is to be used for ex{ernal amphtude modulating or
frequency modulating the magly generator. For AM opera-
tion, an external -nput of less thdan 10 V p-p will give 100%
modu]ahon For FM operahon the external frequency may
be varied from de to greater fhan 50 kHz. The AM and FM
~pushbuttons must still be used,

348. The frequency of the majn generator can be tuned
remotely by applying 0 V to - 2 V dc to the VCO connector
on the rear panel. With the dial set to 10, any yange can be
varied over the entire dial Tange within the limit set by the

range pushbuttons. Frequency modulation can also be .

accomplished by applying an ac voltage fo the VCO
- terminal. Simultaneous. AM and FM js possible with the
VCO input used {o vary frequency and the MOD input used
for the AM signal.

3-89, Freque'ncy.

3- 50 The frequency range of the main generator is 0.1 Hz

to 13 MHz in eight overlapping ratiges. The dial accuracy is
" % 5% of full scale which means that the greatest accuracy
“will be obtained at the high e1id of the dial. For instance, if
the dial were set to “1” on the | kHz range, the output
frequency would be 1 kHz 50 Hz. If, on the other hand,
the dial were set to “10” on the 100 Hz range, the output
frequency would be ! kBe + 5 Hz.

-3.51. The frequency range of the modulation generator is
0.01 Hz to 10 kHz, The RANGE Hz knob selects the upper
frequency limit and the VERNIER is used to select
frequencies within the selected range.

3-52. Amplitude,

3-53. The amplitude of the main generator can be adjusted
from 0 to 20 V p-p into an open ¢ircuit or from 0to 10V
p-p into 50 ohms. Amplitude of the modulation generator
is fixed at 1 V p-p info an open circuit, except in AM
operation (Paragraph 3-40).

3K. 284
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3-54. BASIC OPERATING PROCEDURES.

3-55. Instrument Turn-Gn. _
a. Check the ii.ne voltage at the point of installation.

b, Refer to Figure 3-5. Set the rear panel Line Selector
switches to the setting that corresponds with the line
voltage to be used. Line voliage must be within - 10% to-
+5% of the selected voltage setting. Line frequency must. -
be within the range of 48 Hz to 440 Hz.

——— IOO V Line
120 Voltage 51 52
- | ~10 100 Left  Left
r 50/ m 120 Right Left
i 240V P 220 Left Right

Figure 3-5. Line Selector Switchas.

c. Verfy that the proper {use is installed in the rear
panel fuse holder.

Line Setting Fuse Type -hp- Part No.
100V 120V .25 A250V SloBlow  2110-0201
220V 240V 125V 250V Slo Blow 2110-0318

d. Connect the detachable ac power cord to the rear
panel power recepiacle.

e. Set the LINE switch to the ON position. The green
light will iluminate.

3.56. Fuse Replacement.

3-57. The main ac line fuse is Jocated on the rear panel
next to the line power receptacle. Remove the line power
cord before attempting to remove lhe fuse. Figure 3-6
shows how to replace the fuse,

POWER €ORD RECEPTACLE

FUSE

T

3312AB-3975

Figure 3-8. Fuse Réplacement‘
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1. Press FM pushbutton.
. 2. Select a Function,
3. Set the desired deviation of frequency
4. Set the frequency of the change.
B. 8YM in CAL positioh,
@® @ i

Figure 3-9. FM Operation.
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1. Set stop frequency,
2, Press SWP bution,
3, Set RANGE Hz 10 0.
4, Set start frequency,
5. Set RANGE Hz and VERNIER for deslred repetition
rate, :
. 6. Adjust retrace iine.

NOTE The phase of the square function Is unaffected by
TR!GGER PHASE,

Ix2a- B!S‘!

1. Set rear panel slide switch 1o iNT.

2,

3.
4.
L

Setect efther MULTIPLE or SINGLE with rear pansl

slide switch,

Rotate TRIGGER PHASE clockwlse to dasired phase,

Set pulse width,
Set repetition rate,

Pulse width veried, MULTIPLE made.

Figure 3-10, -Swae'p Operation.

Figure 3-11. Burst Operation,
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