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Model 3311A

Section I

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This section contains general information about the
-hp- Mode! 3311A. Included is a paragraph regarding
specifications, a description of the instroment and instru-
ment identification information. Throughout this manual
the instrument will be referred to as the “Model 3311 A” or
the *“3311A7,

1-3. SPECIFICATIONS.

14. Table 1-1 contains specifications for the Model
3311A. Table 1-2 contains general operating characteristics
of the instrument. The information in Table 1-2 is provided
for yvour convenience, It indicates how the instrument
operates under typical operating conditions and should not
be considered specifications.

1-5. DESCRIPTION.

1-6. The -hp- 3311A is a versatile Function Generator
having sine, triangle, square and pulse outputs. The pulse
output is a 0 to +5V transition with a 10 to 20% duty
cycle and is compatible with TTL circuits. The sine, square

and triangle functions have a maximum output voltage of
10V peak open circuit or 5V peak into 600 ohms. The
signal may be offset by £ 10V dc into open circuit or
% 5 V de into 600 ohms.

1-7. The frequency range of the Model 3311Ais .1 Hz to
1MHz in 7 ranges. The frequency may be externally
controfled in a 10:1 range by application of an external
voltage to the VCO terminals.

1-8. INSTRUMENT AND MANUAL IDENTIFICATION,

1-9, Hewlett-Packard uses a-two-section serial number. The
first section (prefix) identifies a-serfes of instruments. The
last section (suffix) identifies a-particular instrement within
the series. If a letter is included with the serial number, it
identififes the country where the instrument was manufac-
tured. This manual is kept up-to-date with the instrument
at all times with revised pages. If the serial prefix of your
instrument differs from the one on the fitle page of this
manual, refer to Section VIH for backdating information
that will adapt this manual to your instrument, All
correspondence with Hewlett-Packard should include the
complete serial number.

Table 1-1. Specifications.

600 OHM QUTPUT

Dial Accuracy: + 5 % of full seale.
Maximum Qutput Amplitude: 20 V p-p open circuit; 10 V pp

into 60O £.
Amplitude Control; continuously variable, > 30 dB range.
D.C. Offset: Continuously adjustable ower a range from

Z+10V to <- 10V open circuit {range from 2+ 5V to
- BV into 600 £, and independent of amplitude control.

Output Impedance: 600 2 + 10 %.

Sine Wave Amplitude Flatness: within & 3% of 10 kHz refer-
ence- {maximurmn output amplitude) to 100 kHz, + 6% to
1 MMz,

Triangle Linearity: < 1% deviation from best straight line at
100 Hz {10 V peak]).

Sine Wave Total Harmonic Distortion: < 3% at maximum
output amplitude, 10 Hz to 1 MHz,

Square Wave Time Axis Symmetry: Error £ 2% error maxinium
to 100 kHz,

Square Wave Transition Time: < 100 nsec {10 to 90% points}

PULSE QUTPUT

Output Amplitude: >> 3V positive {open circuit} TTL com-
patible.

Duty Cycle: 10.0% to 20.0% of the totai period,

Transition Times: < 25 nsec (10 and 90% points).

EXTERNAL FREQUENCY CONTROL

VCO Range: > 10:1 on any frequency range.

Input Reguirement: With frequency dial sst to 1.0, a linear
ramp of 0 V 10 - 10 V + 2 V will linearly increase frequency
> 10:1.

Table 1-2, General Information.

Waveforms: Sinusoid, square, triangie, positive pulse,
Frequency Range: 0.1 Hz to 1 MHz in seven decade ranges,

Isolation: using an external supply, the outputs may be floated as
much as # B0 WV relative to the instrument case {outer chassis
ground}.

Recommended Calibration Interval: 6 months.

VGO Input Impedance: 10 k2 + 10% shunted by < 60 pF,

Power: 100/120/220/240 V
440 Hz, 12 VA.

-10% +5%, switchable, 48 to

Operating Temperature Range: 0°C to 55 C. Specifications
apply from + 15°C to + 35°C.

Storage Temperature Range: - 40° C to 75° C,
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SECTION 1I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains installation and shipping infor-
mation for the Model 3311A.

2-3. INITIAL INSPECTION.

24. Each 3311A has been carefully inspected prior to
shipment and should be in perfect electrical order and free
of mars or scratches. To confirm this, the instrument
should be inspected upon receipt for damage that might
have occurred in transit, or for other deficiencies. If there is
damage due to shipping, file a claim with the carrier; if
there are electrical or mechanical deficiencies not atiribu-
table to shipping, then refer to the statement of Warraniy
on the back of the title page. Use the procedures of Section
V to check the instrument’s performance.

2-5. POWER REQUIREMENTS.

2-6. The Model 3311A may be operated from the four line
voltages 100V, 120V, 220V and 240V rms + 5% - 10%,
of 48 Hz to 440 Hz frequency. The two switches on the
rear panel are positioned to select one of the four voltages.
The power requirement is 12 VA maximum.

CAUTION

TO AVOID INSTRUMENT DAMAGE, THE REAR PAN-
EL LINE VOLTAGESWITCHES MUST BE IN THE COR-
RECT POSITION BEFORE THE POWER CORD IS
PLUGGED IN.

2.7, GROUNDING REQUIREMENTS,

2-8. For the safety of operating personnel, a provision for
grounding the instrument case has been provided as
recommended by the National Electrical Manufacturer’s
Association (NEMA). The offset pin of the power cable
grounds the instrument when plugged into the appropriate
receptacle. I only a two-contact receptacle is available,
then use a three-prong-to-two-prong adapter and connect
the adapter ground lead to earth ground,

2-9. INSTRUMENT MOUNTING.
2-10. Bench Use.
2-11, The front of the 3311A may be elevated for

operating convenience by lowering the tilt stand on the
bottom shell of the instroment.
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Figure 2-1. Rack Mount Kits.

2-12. Raek Mounting.

2-13. Figure 2-1 shows the available kits for rack mounting
the 3311A.

2-14. REPACKAGING FOR SHIPMENT,

2-15. If the instrument is to be shipped to Hewlett-Packard
for service or repair, attach a tag to the instrument
describing the work to be accomplished and identifying the
owner and instrument. Identify the instrument by serial
number, model number, and name in any correspondence.
If you have any questions, contact your local Hewlett-
Packard Sales and Service Office. See Appendix B for office
locations,

2-16. If the original shipping container is to be used, place
the instrument in the container with appropriate packing
material and seal the container well with strong tape or
metal bands,

2-17. If an -hp- container is not to be used, then use a
heavy carton or wooden box with an inner container, Wrap
the instrument with heavy paper or plastic and place
cardboard strips across the face for protection before
placing the instrument in the inner container. Use packing
material around all sides of the inner container, and seal the
outer container well with streng tape or metal bands. Mark
the container with “DELICATE INSTRUMENT”, or
“FRAGILE”,

2-1
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SECTION 1l

OPERATING

3-1. INTRODUCTION..

3-2. This section contains information necessary for proper
operation of the Model 3311A Function Generator. Identif-
ication of controls, indicators, and connectors (i.e., panel
features), turn-on procedures, and general operating infor-
mation are included in this section. Information pertaining
to operating considerations is also provided.

3-3. PANEL FEATURES.

3-4, Panel features for the Model 3311A are described in
Figure 3-1. Each operating control, indicator and connector
is identified by an associated number and described by a
paragraph with the corresponding number.

3-5. GENERAL OPERATING INFORMATICON.

Before connecting the Model 33114 fo primary power
ensure that the proper line voltage and fuse have been
selected. The switches and fuse holder are located on the
rear panel,

3-6. Apply primary power to the instrument by pressing
the LINE switch.

3-7. Selesting the Desired Output
NOTE

When using @ cable on the 600 82 QOUTPUT terminals which
has a characteristic impedance other than 600 ohms, the
output signal will be distorted. The output cable should
always be terminated in its characteristic impedance,

3-8. Select the function desired ( (&) of Figure 3-1). Set
the RANGE switch (7) and the frequency dial (1) to the
desired settings. The output frequency of the 3311A equals
the RANGE setting times the dial setting. Turn the
AMPLITUDE conirol &) to minimum and connect the
load to the OUTPUT terminals (3), Connect an oscillo-
scope to the OUTPUT terminals (3), and adjust the
AMPLITUDE control for the desired output level. If DC
OFFSET is desired set the offset (5)to the desired level
using a de coupled oscilloscope. DC offset can be obtained
on sine, square or triangle functions. The pulse cannot be
dc offset.

NOTE

At frequencies below 1 Hz itmay be desirable to use an X - Y
plotter or similar device in place of the oscilloscope.

INSTRUCTIONS

To use the PULSE OUTPUT connect the desired load
across the pulse terminals.

3-9. Using the VCO Input.

3-10. Connect a negative voltage source to the VCO INPUT
terminals. A 0V to - 10V waveform applied to the VCO
INPUT will sweep the 3311A over a 10:] frequency range
whent the frequency dial is set to “1”. This waveform can
be obtained from another 3311A by adjusting its DC
OFFESET and AMPLITUDE controls. A smaller VCO drive
voltage may be used fo obtain smaller frequency deviations.
When the frequency dial is set above “1” a smaller VCO
drive voltage is required. The VCO drive voltage should
always be negative. Frequency can be swept up from the
dial setting; it cannot be swept below the dial setting.

3-11. OPERATING CONSIDERATIONS.
3-12. Usinyg Internal DC OFFSET.

3-13. The + DC OFFSET may be used o provide an
cutput signal superimposed on a de level. A maximum open
circuit offset voltage of £ 10V can be obtained. The peak
voltage of the signal, including any dc offset, cannot exceed
+ 10V into an open circuit. Voltages in excess of this will
be clipped. When operating into a 600 chm load the above
mentioned voltages are halved. This means that the peak
voltage, including dc offset, is £ 5 V.

DO NOT APPLY AN EXTERNAL VOLTAGE SOURCE
> 30V PEAK TO THE 600 Q QUTPUT. TO DO SO MAY
DAMAGE THE INSTRUMENT.

3-14. Floating Using External Sousces.

3-15. The low terminal of the 3311A output can be
referenced up to * 500 V dc above chassis (outer frame}
ground.

3-16. If an external source is connected to the 3311A
output it will add to the current flowing in the output. This
will ordinarily not damage the instrument unless the source
is connected directly across the output terminals. The
maximum current which can be obtained from the 3311A
output without clipping is 16.67 mA peak. This includes
any current which may be contributed as a result of a
source being connected in series with the output.

31
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3-17. Using the Pulse Output.

3-18. When using the pulse output it is recommended that
the interconnecting cable, between the source and the load,
be terminated at the load in its characteristic impedance;
ie., if 50 ohm cable.is used it should be terminated in

Mode] 3311A

50 ohms. This is necessary since the pulse output is
designed to be TTL compatible and has a very low output
impedance. Reflection from a load not matched to the
interconnecting cable will vesult in ringing. Leads of any
measuring instrument connected to the pulse output should
be as short as possible to prevent rouading of the pulse.

@
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FUNCTION
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AMPLITUDE
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500N
OUTPUT

VEO INPUT
10K8

M LINE
SELECTOR

FREQUENCY DIAL - Selects the desired frequency within
the range set by @

PULSE QUTPUT - A O to > 3 V pulse can be obtained from
these terminals when ogperating into an open circuit, The
pulse output is TTL compatible and capable of driving in
excess of 20 TTL loads. This output is not affected by the dc
offset control or the amplitude and function switches.

OUTPUT - Output terminal for sine, square and triangle
functions. A maximum voltage of 10 ¥V p-p can be obtained
when operating into a 600 ohm load.

AMPLITUDE CONTROL - Adjusts the output level of the
sing, square and triangle functions. Qutput can be varied
from approximately 250 m¥Y p-p to 20 V p-p open circuit, or
126 mV p-p to 10 V p-p into 600 ochms.

DC OFFSET CONTROL - Adiusts positive or negative dc
offset voltage in a range of O to 10 V open circuit, or 0 V to
5V into 600 ohms.

FUNCTION SELECTOR - Selects the output waveform,
Three functions, sine, square and triangle are available,

REAR

E 33t4-B-3232

RANGE SELECTOR - Sefects the tuning range of the 3311A
(Hz). The frequency range setting times the dial setting
determines the output frequency,

LINE SWITCH - Applies primary power to the instrument
when set to LINE position.

Voltage Controlied Oscillator {(VCO) INPUT- Input for an
external frequency control voltage. A O to - 10 V ramp will
sweep the instrument upward a full decade with the
frequency dial set to 1. (See Paragraph 3-10.}

FUSE - Protects internal ciredits of the instrument from
overload due to short circuits within the instrument,

(19)

PRIMARY POWER RECEPTACLE - Primary power should
he applied here after sefecting the proper line voltage at the
L.INE SELECTOR switches.

SIDE LOCK LEVERS - Pult out these two levers to separate
the top and bottom of the case,

LINE SELECTOR SWITCHES - Position these two switches
to select the desired line voltage before connecting the power |
cord. |

Figure 3-1. 3311A Front and Rear Panel Features.

3-2
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SECTION IV
THEORY OF OPERATION

41. GENERAL DESCRIPTION,

NOTE

The discussion in Paragraph 4-2 through 4-5
refers to Figure 4-1,

4-2. The Model 3311A generates a linear ramp by charging
a capacitor from a constant current source. The capacitor is
then discharged through another constant current source to
generate a triangle waveform. The output frequency is
determined by the charge time plus the discharge time of
the integrator capacitor (Cy).

4-3. Output fevel of the Tuning Amplifier is controlled by
the frequency dial setting. The Tuning Amplifier and the
Range Multiplier control the magnitude of current from the
current sources. The charge/discharge rate of Cj is directly
proportional to the magnitude of this current. The diode
gates are controlled by the Square Wave Generator and
determine when C; is charging and when it is discharging.

4-4. The Triangle Amplifier output is the signal source for
the Sine Shaper, the Square Wave Generator, and the Pulse
Generator. The Square Wave Generator and the Pulse
Generator employ a level comparison technique similar to
that of a Schmitt Trigger, to create the square wave and
puise outpuis.

4-5. The Function Selector selects sine, square, or triangle
function and connects the selected function to the Qutput
Amplifier.

4-6. DETAILED THEORY OF GPERATION.
4-7. Triangle Generator (See Figure 7-1).

4-8. Feedback from the emitter of current source QI1
causes the voltage at TP to equal the voltage at the + input
of the tuning amplifier. Transistor Q9 biases Q5 and Q11 so
that they have equal collector currents (Ry is always equal
to Rp). Current Iy flows through CRY and into Cj and C6
during fime interval T1 of the' Square Wave Generator
output. This causes the voltage of TP13 to rise. Also during
T1 current I3 flows through CR1 from the output of the
Square Wave Generator. When the level of the voltage at
TP13 becomes +2V, the output of the Square Wave
Generator switches to -7V initiating time interval T2.
Current [7 is supplied by €j and C6 through CRS during
T2. This causes the voltage at TP2 to decrease. During T2
current Iy flows through CR3 to the output of the Square
Wave Generator. When the voltage at TP13 reaches - 2 vV,
the output of the Square Wave Generator switches back to
+7V.

49 VCO lnput.

4-10. The voltage at the input to the Tuning Amplifier is
determined by the setting of the frequency diat (R2), and
any negative voltage applied to the VCO INPUT. To sweep

+

CURRENT
SOURCE

FREQUENCY
ClAL

=] CURRENT

FHNCTION
SELECTOR

6005
CUTPUT

SQURCE —
MULTIPLIER 5INE I:‘S?.}A?,EE PULSE PULSE
\ SHAPER
: GENERATOR GENERATOR QUTPUT
R {NTEGRATOR I

Figure 4-1. Basic Block Diagram,
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the 3311A upward one full decade (10:1}, the voltage at
the + input of Tuning Amplifier must vary from approxi-
mately + 18V to +7 V. With no voltage applied to the
VCO INPUT this voltage is controlled only by the
frequency dial. When the frequency dial is set to I (fuil
CW}), a 0 to - 10 V ramp applied to the VCO INPUT will
sweep the 3311 A upward in a 10:1 range.

4-11. Triangle Amplifier.

4-12. The Triangle Amplifier provides a voltage guin of 2.
Current flowing into the amplifier input is minimized by its
FET input stage. This prevents non-linearity of the ramp at
fow frequencies.

4-13. Sine Shaper (See Figure 4-2).

4-14. The Sine Shaper is composed of two sections. The
first section shapes the waveform near its crest. This is
accomplished by dicdes CR59 and CRG61 which alternately
conduct, providing a low dynamic impedance to ground.
The point on the waveform at which the diodes conduct is
set by R165 for the positive half of the waveform and by
R163 for the negative half. The signal is then coupled
through R149 to the second section of the Sine Shaper.
The diodes in this section are selected to ensure a smooth
sine shaped curve. This accounts for the good distortion
characteristics of the Model 3311 A.

mnn ATV
~av 1K ) 7 (‘/
e Y- ) vl

QUTPUT
FROM TRIANGLE
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QUTPUT

HEG, PLAK
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RIE3
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Figure 4-2, Sine Shaper.

415, Square Wave Generator (See Figure 4-3).

4-16, The Square Wave Gencrator output js switched
between + 7V and -7 V. Operation of this circuit will be
explained by following the circuit through one complete
cycle of operation:

At i the voltage at (1) is- 1V and increasing
with time. The voltage at (2) is+ 7V, and the
voltage at (3) is + 1 V. The output of U7 is
+ 2 V which causes Q31 and Q21 to be turned
off and Q33 and Q19 to be active. Current
flows through Q33 to ground. Current also
flows through CR27, CR17, and Q19 to the
+ 18V supply causing the voltage at point
(@ tobe+7V.

Modet 3311A

At Tq the voltage at (1) has increased and is
slightly larger than the voltage at (3} . This
causes the output of U7 to change from +2V
to -.5V which turns off Q33 and Q19 and
allows Q31 and Q21 to become active, Current
flows through Q31 to ground. Current also
flows through CR29, CRI9, and Q21 to the
-18V supply causing the voltage at point
(@ to be -7V. The voltage at point

now becomes - 1 V. The change in cutput
level at point (Z) switches the current sources
in the integrator. This causes the triangle
waveform to start in the negative direction.

At Ty the voltage at @ becomes slightly
more negative than the voltage at .This
causes the output of U7 to switch, changing the
states of Q33, Q31, Q21, and Q19., Accord-
ingly, the integrator waveform changes direc-
ttons becoming more positive with time.

4-17. Pulse Generator (See Figure 7-5).

4-18. The Pulse Generator compares the cutputs of the
Trjangle Amplifier and the Square Wave Generator
{&/ . When the proper comparison level is reached, a 0 to
+5V pulse is generated. Diodes CR2, CR4, and CR6

protect the Pulse Generator against exlernal voltages which
may be applied to the output.

This circuit will not protect against cortinuous
application of currents exceeding 1 ampere.

4-19. Output Amplifier {See Figure 7-5).

4-20, The Output Amplifier provides a gain of 20 for the |
signals from the Function Selector. Diodes CR31, CR33,
CR35, and CR37 are output protection diodes which
conduct if excessive voltage is applied to the output.

Do not apply an external source of >30V
peak to the output. To do so may damage the
nstrument.
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Figure 4-3. Square Wave Generator.

4-3




Model 3311A

Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains information necessary for proper

maintenance of the Model 3311A, Included are Perfor--

mance Tests and Adjustment Procedures. The Performance
Tests may be used for incoming inspection and prior to
using the Adjustment Procedures. Specifications are given
in Table 1-1. If your instrument does not meet its required
specifications, refer to the Adjustment Procedures,

5-3. RECOMMENDED TEST EQUIPMENT.

54. The test equipment that is reommended for main-

taining fhe Model 3311A is listed in Table 5-1, If the
recommended Model is not available, use an instrument
that has specifications equal to or exceeding those listed.

55. TEST RECORD.

5-6. A Performance Test Record form is provided at the
end of this section to record the resuits of the Performance
Tests and their acceptable limits. The form may be removed
from your manual and retained as a permanent record of
the ingoming inspection or routine maintenance performed
on the instrument. It may be reproduced without written
permission from Hewlett-Packard.

Table 5-1. Recommended Test Equipment.

Instrument
Type

Required
Specifications

Recommended
Maodet

Electronic Counter

Oscitloscope

Divider Probe
Distortion Analyzer

Power Supply

Resistors

Feedthru Terminating
Resistance

Feedthru Terminating
Resistance

Notch Filter (1 MHz}

AC Voltmeter

Digital Voltreter

Function Genarator

Function Generator

.1 Hz to 1 MHz with time interval capability

1 MHz bandwidth with dual channel {-hp- Model 1-805#\)
and delay {-hp- Model 1821A) plug-ins

10 M2, 10:1 divider =10 pF shunt cap.
Distortion measusrement renge: B Hz to 600 kMHz = 0.1%

Voltage Regulation: + 4 mVv
Voitage Adjustrnent Range: O to - 12 V

R: fxd, 604 & = 1%
R: fxd, 5180 £ 1%
R: fxd, 10 k$? £ 1%

Resistance: 50 £ = 1%
Frequency Range: dc to 10 MHz

Resistance: 600 2 + 1%
Frequency Range: dc to 1 MHz

C: fxd, B20 pF, 1 ea
C: fxd, 300 pF, 2 ea
L: fxd, 22 uH, 1 ea

R: fxd, 1200 Q + 10%
R: var, 1 k&2 + 10%

Frequency Range: 20 Hz 10 4 Mz
Voitage Range: 100 gV to 10V

10 mV sensitivity, 3 digits resolution,
with sample-and-hold option, and dc measuring capability

Output Frequensy: 20 kHz
Function: Square Wave, with triggering capability

+ 7 V peal square wave output
50 2 cutput impedance

-hp- Model 62451
with a Model 5262A Time Interval Plug-1n

+hp- Modet 180C/180BAME21A
with 10004 A oscitioscope prope (an -hp-
Model 1801A vertical amplifier may be used if
& Model 1808A is not available,)
-hp- 100048

-hp- Model 333A/334A

-hp- Model 6215A

-hp- Part No. 0757-0161

-hp- Part No. 0683-5105

-hp- Part No. 0757-0442

-hp- Model 11048C

-hp- Model 110956A

0160-2009
0140-0225
9140-0179
0684-1221
2100-2291

-hp- Model 400F/FL
-hp- Model 3480C/D/3484A

with option 001 {sample-and-hoid)
-hp- Model 3300A/3302A

-hp- Model 33104
{recommended for troublashooting)

5-1




Section V

5.7. PERFORMANCE TESTS.

5-8. The following tests verify that the Model 3311A is
operating properly and meets the specifications listed in
Table 1-1 of this manual. These tests should be completed
before attempting to adjust the instrument,

59, Sine Wave Amplitude Flatness Test.
DESCRIPTION:

This test verifies the ability of the Model 3311A fo
maintain constant output amplitude within * 3% from
0.1 Hz to 100 kHz, and % 6% from 100 kHz to 1 MHz.

SPECIFICATION:

Sine Wave Frequency Response: + 3%, 0.1 Hz to 100 kHz;
+ 6%, 100kHz to 1MHz; 10kHz reference {600 §2
termination ),

NOTE

In the following procedure all inferconnecting wires should
be as short as possible.

RECOMMENDED TEST EQUIPMENT:

Oscilloscope, -hp- Model 180C with 1805A/1821A plug-ins
604 £2 resistor, -hp- Part Number 0757-0161

TEST PROCEDURE:
a. Connect the equipment as shown in Figure 5-1.

b. Set the Model 3311A controls for & 10 kHz sine
wave. Set the AMPLITUDE confrol to the fully clockwise
position. PC OFFSET should be set to minimum (control
centered).

c. Using the oscilloscope, measure the peak to peak
ampilitude of the 3311A output. Multiply this value by
0.015 to determine maximum permissible deviation (Vdev)
in volts.

PERFORMANCE TESTS

Model 3311A

d. Set the oscilloscope vertical sensitivity to .2 V/div,

Set the sweep time to .2 ms/Div,

NOTE

The following procedure requires the oscilloscope display
to be offset in order to view the top of the displayed
waveform, This is accomplished with the vertical position
and DC OFFSET conirols of the Model 18054 Vertical
Ampiifier. If you have a Model 18014 Vertical Amplifier
the DC Bal Control can be used to offset the waveform,
The Model 180IA should be readjusted after this fest is
completed.

e. Using the vertical position and DC Offset controls of
the oscilloscope, position the display so that the positive
peaks of the signal just touch the horizontal center line of
the graticule.

f. Check several frequencies from 0.1 Hz to 100 kHz.
The positive peaks of the oscilloscope display should vary
no more than the value of Vdev calculated in step c.

g Check scveral frequencies between 100 kHz and
1 MHz. Maximum allowable deviation for these frequencies
is twice Vdev.

510. Square Wave Time Axis Symmetry Error Test,
DESCRIPTION:
This test verifies that the positive and negative halves of the

3311A square wave output have equal periods within + 2%
of each other.

SPECIFICATION:

Square Wave Time Axis Symmetry Eror: <2% (o
100 kHz.

FUNCTION
GENERATOR OSCILLOSCOPE ~ PLUG IN PLUG (N

hp 33114 hp I8OC hp IBOSA  hp iB2IA

@ O lomno o 0]

0 ooooooo nm 2 om0,
@ @ © 6040 & ol QA2
& = 9 [=0=

P Pl9ee |Tew

~ 33 IA-B-3BGE J

Figure 5-1. Amplitude Flatness.
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RECOMMENDED TEST EQUIPMENT:
Blectronic counter, -hp- Model 52451 with 5262A Plug-in

a. Set the 3311A to square wave function and connect
the output to the time interval input of an electronic
counter as shown in Figure 5-2 (symmetry).

b. Set the 3311A frequency to 100 kHz and adjust the
AMPLITUDE control to maximumn.

c. Measure the period of the positive portion of the
square wave and then the period of the negative portion.

d. Calculate symmetry error using the following for-
mula:

T -T2
E; (%)= X 100

T+ T2

Where:

T| =Period of the positive portion of the waveform.
T = Period of the negative portion of the wavaform.
The value of Eg should not exceed 2%.

e, Measure the period of the positive and negative
portion of the square wave at several other frequencies
between 0.1 Hz and 100 kHz. Symmetry error should not
exceed 2% for any frequency.

B-11. Pulse Duty Cycle Test.

DESCRIPTION:

This test verifies that the width of the pulse generated by
Model 3311 A is between 10 and 20% of the total period of

one cycle.

SPECIFICATION:

Duty Cycle: 10.0% to 20.0% of the total period.

" PERFORMANCE TESTS

~ Section V

RECOMMENDED TEST EQUIPMENT:
Electronic counter, -hp- Model 52451/5262A Plug-In
TEST PROCEDURE:
a. Connect the equipment as shown in Figure 5-2 for
the symmetry test except connect the counter to the 3311A

PULSE OUTPUT.

b. Set the 3311A frequency to 10 kHz and adjust the
amplitude control to maximum.

c. Measure the period of the pulse and then the period
of one cycle.

d. Divide the period of the pulse by the period

measured for one cycle. This value should be between
0.1 and 0.2, i.e. 10% to 20%.

5-12. Dial Accuracy Test.

DESCRIPTION:

This test verifies that the dial setting of the Model 3311A
coincides with the output frequency to within + 5% of
maximum dial seiting.

SPECIFICATION:

Dial Accuracy: # 5% of full scale

RECOMMENDED TEST EQUIPMENT:

Electronic counter, -hp- Model 5245L/5262A
Feed-Thru Termination (600 £2), -hp- 1 1095A

TEST PROCEDURE:

a. Connect the equipment as shown in Figure 5-2 for
the dial accuracy check,

b. Set the 3311A FUNCTION to square wave. Set the
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Figure 5-2. Dial Accuracy/Time Axis Symmetry Check.
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Section V

¢. Check the dial accuracy at the settings listed inTable
5-2. Al readings should fall within the limits listed under
“Counter Indication” in the Table.

Table 5-2. Dial Accuracy Check.

3311A Control Settings
Dial Range Counter Indication
1 1 6670 ms to 20000 ms
5 A 1820 msto 2220 ms
10 A 960 msto 1050 ms
1 1 667 mste 2000 ms
5 1 182 msto 222 ms
10 1 96 mste 106 ms
1 10 667 msto 200 ms
5 10 18.2 ms to 22.2ms
10 10 95 msto 10.6 ms
1 100 50 Hzto 160 Hz
5 100 480 Hzto 550 Hz
10 100 950 Hzto 1060 Hz
1 1K 800 Hzto 1500 H=
[} 1K 4500 Hzto 5600 Hz
10 1K 9500 Hzto 10.5 kHz
1 10K 5 kHzto 16 kHz
5 10K 45 kHz to 55 kHz
10 10 K 96 kHzito 105 kHz
1 100 K 850 kHzto 1B0 kHz
5 100 K 450 kHzto 550 kH=z
10 100 K 950 kHzto 1050 kHz

5-13. Sine Wave Distortion Test.

DESCRIPTION:

This test verifies that the sine wave distortion of the Model
3311A is less than 3%; i.e, greater than 30 dB below the
fundamental.

SPECIFICATION:

Distortion: < 3% at maximam output amplitude, 10 Hz to
1 MHz.

PERFORMANGCE TESTS

Model 3311 A

RECOMMENDED TEST EQUIPMENT:

Resistor (50 £2}, -hp- Part Number 0683-5105

Distortion Analyzer, -hp- Model 333A or 334A

Notch Filter, 1 MHz (See Table 5-1 for a list of com-
ponents)

TEST PROCEDURE:

a. Connect the equipment as shown in Figure 5-3.

b. Set the 3311A FUNCTION to sine 2t a frequency of
10 Hz and measure the distortion. it should be more than
30 dB below the fundamental.

c. Measure distortion at several other frequencies from
10 Hz through 600 kHz. Distortion should be more than
30 dB below the fundamental for each frequency checked,

d. Connect the equipment as shown in Figure 54. The
components for the 1 MHz notch filter are listed in Table
51

e. Set the 3311A frequency diat to the fullyclockwise
position on the 100 K RANGE. Adjust the AMPLITUDE
control for a 0 dB indication on the voltmeter. This is the
reference level,

f. Readjust the 3311A frequency to 1 MHz.

g. While monitoring the voltmeter, adjust the potentio-
meter in the | MHz filter and the 3311A frequency dial for
the best null, This reading should be > 30 dB below the
reference level noted in step e.

b-14. Square Wave and Puise Response Test.
DESCRIPTION:
This test verifies that the square wave and pulse transition

times (10 and 90% points) meet the specifications listed
below.

FUNCTION GEMNERATOR
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Figure 5-3. Distortion Test.
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