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Model 3311A

Section [

SECTION |

GENERAL INFORMATION

m functions have a maximum output voltage o

1-1. INTRODUCTION.

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

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 your 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 2 0 to +5 V transition with a 10 to 20% duty

10 V peak open circuit or 5V peak into 600 ohms.
S t.by + 10.V. dc-inte-epen<ircuit or
+ 5 V dc into 600 ohms.

1-7. The frequency range of the Model 3311A is .1 Hz to
I MHz in 7 ranges. The frequency may be externally
controlled 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 series of instruments. The
last section (suffix) identifies a particular instrument within
the series. If a letter is included with the serial number, it
identifies 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 title page of this
manual, refer to Section VIII for backdating information
that will adapt this manual to your instrument. All
correspondence with Hewlett-Packard should include the

cycle and is compatible with TTL circuits. The sine,square ____ complete serial number.

Tabte 1-1. Specifications.

600 OHM QUTPUT

Diat Accuracy: t 5 % of full scale.
Maximum Qutput Amplitude: 20 V p-p open circuit; 10 V p-p
into 600 .

Amplitude Controf: continuously variable, > 30 dB range.
D.C. Offset: Continuously adjustable over a range from

Z2+10V 0 <-10 V open circuit {range from 2 +5V to
<- 5V into 600 £2, and independent of amplitude control.

Output Impedance: 600 §2 + 10 %.

Sine Wave Amplitude Flatness: within + 3% of 10 kHz refer-
ence (maximum output amplitude} to 100 kHz, *+ 6% to
1 MHz.

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 t 2% error maximum
to 100 kHz.
Square Wave Transition Time: < 100 nsec {10 to 90% points}

PULSE OUTPUT

Output Amplitude: > 3V positive (open circuit) TTL com-
patible.

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

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

EXTERNAL FREQUENCY CONTROL

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

Input Requirement: With frequency dial set to 1.0, a linear
ramp of O V to - 10 V £ 2 V will linearly increase frequency
>10:1.

Table 1-2. General Information.

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

fsolation: using an external supply, the outputs may be floated as
much as + 500 V relative to the instrument case (outer chassis
ground).

Recommended Calibration Interval: 6 months.

VCO Input Impedance: 10 k2 + 10% shunted by < 60 pF.

Power: 100/120/220/240 V -10% +5%, switchable, 48 to
440 Hz, <12 VA.

Operating Temperature Range: 0°c to s5°C. Specifications
apply from + 156°C to + 356°C.

Storage Temperature Range: - 40° C t0 75° C.




Model 3311A

SECTION
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 attribu-
table to shipping, then refer to the statement of Warranty
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 mms + 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.

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 instrament when plugged into the appropriate
receptacle. If 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.

29, 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 instrument.

Section II
10576A
6.09"
FRONT VIEW SIDE VIEW
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10574A
=) ()
522
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L 19.00"

Figure 2-1. Rack Mount Kits.
2-12. Rack 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. 4

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 strong tape or metal bands. Mark
the container with “DELICATE INSTRUMENT”, or
“FRAGILE”.

2-1




Section {I

2-18. POWER CORDS AND RECEPTACLES.

2-19. Figure 2-2 illustrates the power receptacle configura-
tions that are used in many countries. The -hp- part number
shown directly above each receptacle drawing is the part
number for a 3311A power cord equipped with the
appropriate mating plug for that receptacle. If the appropri-
ate power cord is not included with the instrument, notify
the nearest -hp- Sales and Service Office and a replacement
cord will be provided.

2-2
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Figure 2-2. Power Receptacles.
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SECTION 11l
OPERATING INSTRUCTIONS

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.

34, 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 INFORMATION.

‘g Before connecting the Model 3311A to 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. Selecting the Desired Output.
NOTE

When using a cable on the 600 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 () and the frequency dial () to the
desired settings. The output frequency of the 3311A equals
the RANGE setting times the dial setting. Turn the
AMPLITUDE control O to minimum and connect the
load to the OUTPUT terminals (3). Connect an oscillo-
scope to the QUTPUT terminals (3, and adjust the
AMPLITUDE control for the desired output level. If DC
OFFSET is desired set the offset (3) to the desired level
using a dc 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 it may be desirable to use an X - Y
plotter or similar device in place of the oscilloscope.

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 OV to - 10V waveform applied to the VCO
INPUT will sweep the 3311A over a 10:1 frequency range
when the frequency dial is set to “1”. This waveform can
be obtained from another 3311A by adjusting its DC
OFFSET and AMPLITUDE controls. A smaller VCO drive
voltage may be used to 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. Using Internal DC OFFSET.

3-13. The + DC OFFSET may be used to provide an
output signal superimposed on a dc level. A maximum open
circuit offset voltage of + 10 V 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 ohm 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
> 30 V PEAK TO THE 600 Q OUTPUT. TO DO SO MAY
DAMAGE THE INSTRUMENT.

3-14. Floating Using External Sources.

3-15. The low terminal of the 3311A output can be
referenced up to + S00 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.

3-1




Section III

3-17. Using the Pulse Qutput.

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;

e., if 50 ohm cable is used it should be terminated in

Model 3311A€\\
g

50 chms. 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 result in ringing. Leads of any
measuring instrument connected to the pulse output should
be as short as possible to prevent rounding of the pulse.

@

LINE
ON(IN) I

IO |00 Il 10k IOOk

. DODoBoE 0o

DC OFFSET

+

PULSE 600 N
HI— QUTPUT ——LO — OUTPUT

FUNCTION

AMPLITUDE

AX

vCO INPUT
okl

N LINE

SELECTOR @

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

PULSE QUTPUT - A 0 to > 3 V pulse can be obtained from
these terminals when operating 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.

QUTPUT - Output- termina! 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
sine, square and triangle functions. Output can be varied
from approximately 250 mV p-p to 20 V p-p open circuit, or
125 mV p-p to 10 V pp into 600 ohms.

(5) DC OFFSET CONTROL - Adjusts positive or negative de
offset voltage in a range of 0 to 10 V open circuit,or 0 V to
5 V into 600 ohms.

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

REAR

iy
? 331a-8-3232

RANGE SELECTOR - Selects 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 Controlled Oscillator (VCO)INPUT- input for an
external frequency control voitage. A 0 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 circuits of the instrument from
overload due to short circuits within the instrument.

PRIMARY POWER RECEPTACLE - Primary power should
be applied here after selecting the proper line voltage at the
LINE SELECTOR switches.

SIDE LOCK LEVERS - Pull out these two fevers to separate
the top and bottom of the case.

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

3-2
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Figure 3-1. 3311A Front and Rear Panel Features. ' k
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Section [V

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 level 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
pulse outputs.

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

4.6. DETAILED THEORY OF OPERATION.
4-7. Triangle Generator (See Figure 7-1).

4-8. Feedback from the emitter of current source Ql1
causes the voltage at TP8 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 Ry). Current I} flows through CR9 and into Cj and C6
during time interval T1 of the Square Wave Generator
output. This causes the voltage of TP13 to rise. Also during
T1 current I2 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 Iy is supplied by C; and C6 through CRS during
T2. This causes the voltage at TP2 to decrease. During T2
current I} flows through CR3 to the output of the Square
Wave Generator. When the voltage at TP13 reaches -2V,
the output of the Square Wave Generator switches back to
+7V.

4.9. VCO Input.

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

+

CURRENT
SOURCE

FREQUENCY
DIAL

CURRENT
SOURCE

T

FUNCTION
SELECTOR

CUTPUT
AMPLIFIER,

6000
: ouTPUT

e
MULTIPLIER

A
INTEGRATOR

SQUARE PULSE

o PULSE
GENERATOR GENERATOR QUTPUT

SINE
SHAPER

Figure 4-1. Basic Block Diagram.
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Section IV

the 3311A upward one full decade (10:1), the voltage at
the + input of Tuning Amplifier must vary from approxi-
mately + 18 V 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 1 (full
CW), a 0 to - 10V ramp applied to the VCO INPUT will
sweep the 331 1A upward in a 10:] range.

4-11. Triangle Amplifier.

4-12. The Triangle Amplifier provides a voltage gain of 2.
Current flowing into the amplifier input is minimized by its
FET input stage. This prevents non-linearity of the ramp at
low 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 diodes CR59 and CR61 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 3311A.

nn AVa V¥
o K P e
2
¢ deor v : ouTPUT
FROM TRIANGLE
AMPLIFIER
NEG. PLAK
e pLoxB crS9 Y.CR6l o5, PERK
DIST. ADJ.
RIGS54
Uy 2005 ~
33K RIG 33K
- 555 4 -
N
-18v +i8v
[U—
st 2nd
SECTION SECTION

33ua-9-5722

Figure 4-2. Sine Shaper.

4-15. Square Wave Generator (See Figure 4-3).

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

At 1, the voltage at (1) is - 1 V and increasing
with time. The voltage at (2) is + 7V, and the
voltage at (3) is + 1 V. The output of U7 is
+ 2V 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.

42

Modet 3311A @

At Ty the voltage at @ 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, CR19, 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 output
level at point (@) switches the current sources
in the integrator. This causes the triangle
waveform to start in the negative direction.

At Ty the voltage at (1) 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-
tions becoming more positive with time.

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

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

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

This circuit will not protect against continuous
application of currents exceeding | 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 extemal source of >30V
peak to the output. To do so may damage the
instrument.

A
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Figure 4-3. Square Wave Generator.
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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 the 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.

5-5. TEST RECORD.

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

Table 5-1. Recommended Test Equipment.

Instrument
Type

Required
Specifications

Recommended
Model

Electronic Counter

Oscilloscope

Divider Probe
Distortion Analyzer
Power Supply Voltage Regulation: + 4 mV

Voltage Adjustment Range: 0 to - 12V
Resistors R: fxd, 604 2 + 1%
R: fxd, 512 £ 1%
R: fxd, 10k £ 1%

Feedthru Terminating
Resistance

Resistance: 50 2 + 1%
Frequency Range: dc to 10 MHz

Feedthru Terminating
Resistance

Resistance: 600 2 £ 1%
Frequency Range: dc to 1 MHz
Notch Filter (1 MHz) fxd, 820 pF, 1 ea

: fxd, 300 pF, 2 ea

. fxd, 22 uH, 1 ea

. fxd, 1200 © £ 10%
var, 1 k2 £ 10%

IICOO

AC Voltmeter Frequency Range: 20 Hzto 4 MHz

Voltage Range: 100 pV to 10V

Digital Voltmeter 10 mV sensitivity, 3 digits resolution,

Function Generator Output Frequency: 20 kHz

Function Generator + 7 V peak square wave output

50 £2 output impedance

1 Hz to 1 MHz with time interval capability

1 MHz bandwidth with dual channel (-hp- Model 1805A)
and delay (-hp- Modet 1821A) plug-ins

10 MR, 10:1 divider <10 pF shunt cap.

Distortion measurement range: 5 Hz to 600 kHz £ 0.1%

with sample-and-hold option, and dc measuring capability

Function: Square Wave, with triggering capability

-hp- Model 5245L
with a Model 5262A Time interval Plug-In

-hp- Model 180C/1805A/1821A
with 10004A oscilloscope probe (an hp-
Model 1801A vertical amplifier may be used if
a Model 1805A is not available.)
-hp- 100048

-hp- Model 333A/334A

-hp- Model 6215A

-hp- Part No. 07570161

-hp- Part No. 0683-561C5

+p- Part No. 0757-0442

-hp- Model 11048C
-hp- Model 11095A

0160-2009
01400225
9140-0179
0684-1221
2100-2291

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

with option 001 (sample-and-hold)
-hp- Model 3300A/3302A

-hp- Model 3310A
{recommended for troubleshooting)

5-1
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PERFORMANCE TESTS

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.

5-9. Sine Wave Amplitude Flatness Test.
DESCRIPTION:
This test verifies the ability of the Model 3311A to

maintain constant output amplitude within % 3% from
0.1 Hz to 100 kHz, and + 6% from 100 kHz to I 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 interconnecting 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 a 10 kHz sine
wave. Set the AMPLITUDE control to the fully clockwise
position. DC OFFSET should be set to minimum (control
centered).

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

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 controls of the Model 18054 Vertical
Amplifier. If you have a Model 1801A Vertical Amplifier
the DC Bal Control can be used to offset the waveform.
The Model 1801A should be readjusted after this test 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 several 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 Error: <2% to
100 kHz.

FUNCTION
GENERATOR OSCILLOSCOPE PLUG IN PLUG IN
hp 33tIA hp 180C hp IBOS5A  hpi82IA
® olonnmnoj{o
o0 o00opoao ﬂOU\ é o gu 00 ng 5 °
@ @ <L * o o

260440 (@] (o) @ @ o—@—c

> @ - o= :q

=(t_='______J. @ Jcp@ ©|Tew

3311A—8-3806 J

Figure 5-1. Amplitude Flatness.
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RECOMMENDED TEST EQUIPMENT:
Electronic counter, -hp- Model 5245L 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 maximum.
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:

Ty-Tp
Eg (%) =

X 100
T+ Ty

Where:

T] = Period of the positive portion of the waveform.
T = Period of the negative portion of the waveform.
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.

5-11. Pulse Duty Cycle Test.

DESCRIPTION:

This test verifies that the width of the pulse generated by
Model 3311A 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
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RECOMMENDED TEST EQUIPMENT:
Electronic counter, -hp- Model 5245L/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.

¢. 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 setting.

SPECIFICATION:

Dial Accuracy: * 5% of full scale

RECOMMENDED TEST EQUIPMENT:

Electronic counter, -hp- Model 5245L/5262A °
Feed-Thru Termination (600 2), -hp- 11095A

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
AMPLITUDE control Maximum.

FUNCTION GENERATOR
hp 3311 A

o, 0000000 o000

DIAL ACCURACY
CHECK ONLY 600 OHM:

< = FEED THRU
( TERMINATION
1
Ly hptio9sa
[N
R

ELECTRONIC COUNTER  PLUG-IN
hp5245L hp 52624
N
© ©
IO 2P - P 9@ 0
t 1
II SYMMETRY :
} CHECK ONLY :
—————————————— } 330A-8-M724

Figure 5-2. Dial Accuracy/Time Axis Symmetry Check.
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c. Check the dial accuracy at the settings listed inTable
5-2. All 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 msto 20000 ms
5 A 1820 msto 2220 ms
10 A 950 msto 1050 ms
1 1 667 msto 2000 ms
5 1 182 msto 222 ms
10 1 96 msto 105 ms
1 10 66.7msto 200 ms
) 10 182 ms to 22.2ms
10 10 95 ms to 10.5 ms
1 100 50 Hztwo 150 Hz
5 100 450 Hzto 550 Hz
10 100 950 Hzto 1050 Hz
1 1K 500 Hztwo 1500 Hz
5 1K 4500 Hzto 5500 Hz
10 1K 9500 Hzto 10.5 kHz
1 10K 5 kHzto 15 kHz
5 10K 45 kHzto 55 kHz
10 10K 95 kHzto 105 kHz
1 100 K 50 kHzto 150 kHz
5 100 K 450 kHzto 550 kHz
10 100 K 950 kHzto 1050 kHz |

5-13. Sine Wave Distoartion 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 maximum output amplitude, 10 Hz to
1 MHz.

PERFORMANCE TESTS

Model 3311A
See C/':w?z A
RECOMMENDED TEST EQUIPMENT:

Goo
Resistor (50-82), -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 at a frequency of
10 Hz and measure the distortion. It should be more than
30 dB below the fundamental.

¢. 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.
AQjust “he ZBUA Sac gust Loy 00 myRms

d. Connect the equipment as shown in Figure 5-4. The
components for the 1 MHz notch filter are listed in Table
5-1.

e. Set the 3311A frequency dial to the fully clockwise
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 1 MHz filter and the 3311 A frequency dial for
the best null, This reading should be > 30 dB below the
reference level noted in step e.

514. Square Wave and Pulse Response Test,
DESCRIPTION:
This test verifies that the square wave and pulse transition

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

FUNCTION GENERATOR
hp 3311A

%0

56°0HM
500 FEED ~THRU
COAX  TERMINATION

0 0000000 000

@@@

CONNECT DIRECTLY
ACROSS QUTPUT
TERMINALS.

\z\ hp 11048C [-—-——

CONNECT DIRECTLY TO
DISTORTION ANALY ZER

AN

DISTORTION ANALYZER
hp 333A/334A

3311a-8-3807

— NOTE —
KEEP LEADS AS
SHORT AS
POSSIBLE

Figure 5-3. Distortion Test.
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FUNCTION GENERATOR
hP 3311A

0 oooooog ooo

IMHz NOTCH FILTER
—

AC VOLTMETER
hp 400FL

AN\

RN it 9 ®
6000 FEED-THRU ! s20pF ! e S o
TERMINATION | i | 1
i
hp 110954 N 224 R J
so{_—Jo0 ‘ e | T
! 300pF | 300pF :
: izoon | —— NOTE—
| ! KEEP LEADS AS
h ! SHORT AS POSSIBLE
I KN I
| S W, 1

Figure 5-4. 1 MHz Distortion Test.

SPECIFICATION:

Square Wave Transition Time: <100 ns
Pulse Transition Time: <25 ns

RECOMMENDED TEST EQUIPMENT:
Oscilloscope, -hp- Model 180C/1805A/1821A
Resistor (51 £2), -hp- Part Number 0683-5105
Feed-Thru Termination (600 ), -hp- 11095A
TEST PROCEDURE:
NOTE

Keep all interconnecting leads as short as possible.

a. Connect the 3311A as shown in Figure 5-5.

b. SetAMPLITUDE to maximum and the FUNCTION
switch to square wave.

c. Set the3311A frequency to 1 kHz and check the rise
and fall times of the square wave. The time required for the
transition between 10% and 90% of the square wave
amplitude should be less than 100 ns.

d. Repeat step c for several other frequencies. The rise
and fall times in each case should be less than 100 ns.

e. Disconnect the oscilloscope from the 600 Q2 OUT-
PUT of the 3311A and connect it to the PULSE OUTPUT.

f. Measure the rise and fall times of the pulse at several
frequencies. Time required for the transition between 10%
and 90% of the pulse amplitude should be less than 25 ns.

FUNCTION GENERATOR
hp 3311A

0, 000onoo ogo

ol
[OMEO]
ete—

CONNECT DIRECTLY ACROSS

MODEL 3311A OUTPUT TERMINALS

50MHz
0SCILLOSGOPE PLUG IN PLUG IN

hp1soc hp 18054 hp 1821 A
-] OjO 220 OLO O
(:) o5, B[ e ©
o) o0 Of. 2
2. R R
h
1
i NOTE
/ ALL INTERCONNECTING

s/
singsY 500HM
g FEED-THRU
1 hp 1TO48C

A AN

CONNECT DIRECTLY
TO OSCILLOSCOPE

LEADS SHOULD BE AS
SHORT AS POSSIBLE.

Figure 5-5. Tran§ition Time Tests.
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515. Output Impedance Test.
DESCRIPTION:

This test verifies that the output impedance of the Model
3311Ais 600 2 £ 10% at the 600 2 OUTPUT terminals.

SPECIFICATION:
Output Impedance: 600 2 + 10%
RECOMMENDED TEST EQUIPMENT:

AC Voltmeter, -hp- Model 3480C/D/3484A
Feed-Thru Termination (600 £2), -hp- 11095A

TEST PROCEDURE.:

a. Set the Model 3311A for a | kHz sine wave.

b: Connect a true rms voltmeter to the 600 2 OUTPUT.
Adjust the Model 3311A for 6.00 V rms as observed on the

voltmeter.

c. Remove the voltmeter and connect a 600 £ termi-
nating resistor (-hp- 11095A or equivalent) to the output.

d. Reconnect the voltmeter to the terminated output

and note the voltmeter indication. It should indicate
between 2.84 Vand 3.16 V.

e. Repeat steps b through d for several other fre-
quencies between 1 Hz and | MHz.

516. Maximum Signal Output and Amplitude Range Test.

DESCRIPTION:

This test measures the maximum output voltage from the

3311A for both open circuit and terminated conditions.

The range of adjustment of the AMPLITUDE control is also

checked.

SPECIFICATION:

Maximum OQutput Amplitude: 10V p-p into 600 2, 20V
p-p into open circuit.

Amplitude Control: Continuously variable, > 30 dB range.

RECOMMENDED TEST EQUIPMENT:

AC Voltmeter, -hp- Model 3480C/D/3484A
Feed-Thru Termination (600 £2), -hp- 11095A

TEST PROCEDURE:

a. Terminate the 600 2 OUTPUT of the Model 3311A
with 600 ghms and connect it to an ac voltmeter.

5-6
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b. Set the 3311A to sine function at a frequency of
1 MHz. Set the DC OFFSET to minimum and the AMPLI-
TUDE control to the fully clockwise position.

¢. The voltmeter should indicate more than 3.53 V rms
(10V p-p).

d. Remove the 6002 load and connect the Model
3311A directly to the voltmeter. The voltmeter should
indicate greater than 7 V rms (20 V p-p). Note this value.

e. Turn the AMPLITUDE control to the fully ccw
position and observe the meter. The indication should be
less than 0.0316 times the voltage measured in step d. This
verifies an amplitude control range of > 30 dB.

5-17. Pulse Qutput Amplitude Test.

DESCRIPTION:

This test verifies that the PULSE OUTPUT amplitude is
greater than 3 V into open circuit.

SPECIFICATION:

Pulse Output: >3V positive (open circuit), TTL Com-
patible. :

RECOMMENDED TEST EQUIPMENT:

Oscilloscope, -hp- Model 180C/1805A/1821A
Divider Probe, -hp- Model 10004B

TEST PROCEDURE:

a. Connect an oscilloscope with a 10:1 divider probe to

the 3311A PULSE OUTPUT. The PULSE OQUTPUT should

have no load attached to it.

b. Set the frequency of the Model 3311A to approxi-
mately 1 MHz.

c. Observe the oscilloscope and measure the peak-to-
peak amplitude of the pulse. It should be >3 V. This
verifies pulse output amplitude. Check pulse amplitude at
several other frequencies.

5-18. DC Offset Test.
DESCRIPTION:

This test verifies the maximum plus and minus dc offset
obtainable from the 3311A.

SPECIFICATION:

DC OFFSET: Continuously adjustable over a range from
2+ 10V to <- 10V open circuit (range from >+ 5V to

<-5 V into 600 ), and independent of amplitude control.

i)
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RECOMMENDED TEST EQUIPMENT:

DC Voltmeter, -hp- Model 3480C/D/3484A
Feed-Thru Termination (600 2), -hp- 11095A

TEST PROCEDURE:

a. Set the Model 3311A AMPLITUDE control to
minimum.

b. Terminate the signal output in 600 ohms and con-
nect it to a dc voltmeter.

¢. Turn the DC OFFSET control to the fully countes
clockwise position. A voltage of3+5 V should be ob-
served on the dc voltmeter.

d. Turn the DC OFFSET control to the fully counter-
clockwise position. A voltage ﬁ- 5 V should be observed on
the dc voltmeter. -

—

€. Remove the 600 ohmitermination and repeat steps ¢
and d except check for dc offset > + [0V, This verifies the
DC OFFSET specification.

5-19. VCO Test
DESCRIPTION:

This test verifies the frequency range and voltage input
requirement VCO INPUT.

SPECIFICATION:

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

Input Requirement: With frequency dial set to 1, a linear
ramp of OV to - 10V + 2V will linearly increase fre-
quency > 10:1.

RECOMMENDED TEST EQUIPMENT:

Oscilloscope, -hp- Model 180C/1805A/1821A

DC Voltmeter, -hp- Model 3480A/3484A

Power Supply, -hp- Model 6215A

Electronic Counter, -hp- Model 52451./5262A
Resistor (10 kS2 £ 1%), -hp- Part Number 0757-0442

TEST PROCEDURE:

a. Select the 100 K RANGE of the Model 3311A and
set the frequency dial to 1.

b. Connect the 600 2 OUTPUT of the Model 3311A to
the input of a frequency counter. Note the reading of the
counter.

. Apply a negative voltage of less than 10 V from the
power supply to the VCO INPUT terminals of the Model
3311A. i

PERFORMANCE TESTS
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d. Observe the frequency counter and adjust the power
supply so that the indication is ten times that noted in step
b. -

e. Check the power supply voltage with a dc voltmeter.
It should indicate - 10V + 2 V.

f. Increase the power supply voltage slightly and note
the counter indication. It should be more than !0 times the
frequency observed in step b.

g8 Repeat steps b through f for the 10 K and 1 K ranges.
h. Set the electronic counter to measure period.
i. Set the frequency dial of the 3311A to | and the

RANGE to 100. Connect the 600 Q OUTPUT to the
counter and note its indication.

j- Apply a negative voltage of less than 10 V to the VCO
INPUT terminals of the 3311A.

k. Observe the frequency counter and adjust the power
supply so that the indication is 1/10 of that noted in step i.

L. Check the power supply voltage with a dc voltmeter.
It should indicate - 10V £ 2 V.

m. Increase the power supply voltage slightly and note
the counter indication. It should be less than 1/10 of the
period observed in step i. This verifies the VCO range and
input requirement.

n. Repeat steps i through m except check the X.1
through X10 RANGES.
5-20. Triangle Linearity Test.
DESCRIPTION:
This test verifies that the linearity of the sloping sides of
the triangle waveform generated by the Model 3311A does
not deviate more than 1% from a mathematically deter-
mined “best straight line.”

SPECIFICATION:

Linearity: Deviation <1% from best straight line at
100 Hz (10 V peak output amplitude).

RECOMMENDED TEST EQUIPMENT:

Sampling Voltmeter, -hp- Model 3480C/D/3484A
Function Generator, -hp- Model 3300A/3302A
Oscilloscope, -hp- Model 180C/ 1805A/1821A
Electronic Counter, -hp- Model 52451/5262A

5-7
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TEST PROCEDURE:

a. Set the 3311A frequency dial to 10 and select the
X10 frequency RANGE. Using an electronic counter to
monitor the 3311A output adjust the frequency dial for a
period of 10.0 msec.

b. Set the 3480C/D/3484A Voltmeter to measure ac
voltage. Connect the voltmeter to the 3311A 600 Q2
OUTPUT and adjust the AMPLITUDE control for 5.78 V
rms as indicated on the voltmeter.

c. Connect the equipment as shown in Figure 5-6.

d. Set the controls of the 3480C/D/3484 A Voltmeter as
follows:

FUNCTION ............ ... ... ..... Vde
SAMPLERATE .................. HOLD
FILTER ............. ... .. ... ouT
TERMINAL .................... FRONT
RANGE ....... .. ... i, 10

e. Set the MODE switch at the rear of the 3480C/D to
the “ON” position and the DELAY switch to the “OFF”
position.

PERFORMANCE TESTS
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f. Set the 5262A Time Interval unit to trigger on a
+.3 V negative going transition in the START channel, and
on a +.6 V negative going transition in the STOP channel.
Set the 5245L FUNCTION switch to “REMOTE OR TIME
INT.” and use the 1 us TIME BASE.

g Set the 3300A for a 20 kHz square wave triggered by
the Model 180C DELAYED GATE OUTPUT. Set the
channel B AMPLITUDE control of the 3300A to the ful-
ly clockwise position. Set the Model 3302A MODE to
MULTIPLE, INPUT PHASE to -, and START/STOP
PHASE to EXTERNAL.

h. Set the oscilloscope to trigger externally on the
PULSE OUTPUT of the Model 3311A. The oscilloscope
input should be dc coupled. Adjust the controls of the
oscilloscope so that one cycle of the triangle wave occupies
approximately the full length and height of the display
area.

i. Set the oscilloscope delay time control to 5 us/div.

j. Note the bright dot which appears on the trace and
adjust the delay control on the oscilloscope so that the dot
is precisely on the negative peak of the triangle wave.
Adjust the 3311A DC OFFSET for a reading of - 10V as
indicated on the voltmeter.

,,D'gﬁg‘gc‘ﬁ?,%“ggff* FUNCTION  TRIGGER/PHASE
- hp
FUNCTION GENERATOR LOCK
GENERATOR hp 33004 hp 3302A
hp 3311A
0 ooopooo DOO s @ @ @ —
o o @@0O© OO| 98O,
a0 00099 © o ®©® o
j TO LOWGND (K)OF SH PLUGL)
_J TO HIGH TERMINAL (A 7
S/H PLUG
50 MHz ™ FROM DELAYED GATE OUTPUT OF hp I80C =
0SCILLOSCOPE
hp 180C
= [ o] < B
o hp 180C ELECTRONIC TIME INTERVAL
- o|™ 2OUNTER ; UNIT
& s p 5245L p 52624
5018 Ot © o ©
L ~ © 9o g——_ ® °
S 3 e 0= @ @ @ B
¥ ° 20 .9 1 |
hpIBOSA hpl821A - & \jp
\.\_TO DELAYED GATE OUTPUT OF hp 180C

Figure 5-6. Triangle Linearity Check.
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k. Readjust the oscilloscope delay control so that the
bright dot appears on the positive peak of the triangle wave.
Note the indication of the voltmeter; it should be + 10.0 V.
If it is not, readjust the 3311A DC OFFSET and repeat
steps j and k until the voltages are equal to £ 10V.

NOTE
When checking linearity on the positive slope of the trigngle

waveform set the oscilloscope time/div to .5 ms. When
checking the negative slope set the oscilloscope to 1 ms.

Table 5-3(a). Triangle Linearity (Positive Siope).

ADJUSTMENT PROCEDURES

Section V

I. Adjust the oscilioscope delay control until the
3480C/D/3484A Voltmeter reads-9.00 V. Note the indica-
tion of the electronic counter. This reading is the “relative
zero” and must be subtracted from subsequent indications
to obtain the values listed in Table 5-3(a). The relative zero
for Table 5(b) is measured at +9.00 V.

m. Verify linearity by checking the instrument at each
point indicated in Table 5-3. Each reading should be within
the limits given. Be sure to subtract the relative zero from
each measurement to obtain the adjusted minimum and
maximum indications.

Table 5-3(b). Triangle Linearity (Negative Siope).

3480C/D/3484A Adjusted Minimum Adjusted Maximum
Voltage Reading (V) 5245L Indication 5245L Indication
- 9.00 Relative Zero Relative Zero
{noted in step 1) (noted in step 1)
- 7.00 495 505
- 5.00 989 1.009
- 3.00 1484 1514
-1.00 1979 2019
+1.00 2473 2523
+3.00 2968 3.028
+5.00 3462 3532
+7.00 3957 4,037
+9.00 4452 4542

3480C/D/3484A Adjusted Minimum Adjusted Maximum
Voltage Reading (V)| 5245L Indication 52451 Indication
+9.00 Relative Zero Relative Zero
{noted in step 1) (noted in step 1)
+7.00 493 503
+5.00 9286 1.006
+3.00 1479 1.509
+1.00 1.197 2011
- 1.00 2464 2514
- 3.00 2957 3.017
- 5.00 3.450 3520
- 7.00 3943 4023
- 9.00 4436 4526
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ADJUSTMENT PROCEDURES

5-21. ADJUSTMENT PROCEDURES.

5.22. Access to the 3311A adjustments is obtained as
follows:

a. Remove the safety bracket which is over the left side
lock lever.

b. Pull the two side lock levers at the back of the
instrument to the rear and remove the bottom cover of the
instrument. ) '

This will expose the component side of the Al assembly.
Figure 5-7 shows the location of internal adjustments.

WARNING

SOME OF THE MAINTENANCE AND SERVI CING
OPERATIONS DESCRIBED HEREIN ARE PERFORMED
WITH POWER SUPPLIED TO THE INSTRUMENT WHILE
PROTECTIVE COVERS ARE REMOVED. BE CAREFUL
WHEN PERFORMING THESE OPERATIONS. LINE
VOLTAGE IS ALWAYS PRESENT ON TERMINALS
INCLUDING THE POWER INPUT CONNECTOR, FUSE-
HOLDER AND POWER SWITCH.
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NOTE

Before proceeding set the DC OFFSET control for mini-
mum offset. Also turn the AMPLITUDE control to the
fully clockwise position.

8-23. Triangle Amplifier Offset Adjustment.

DESCRIPTION:

This adjustment minimizes the dc offset of the triangle
amplifier. :

RECOMMENDED TEST EQUIPMENT:
DC Voltmeter, -hp- Model 3480C/15/§484A
PROCEDURE: o
a. Connect a jumper in shunt with A1C23 (5 uF).
b. Select the .1 Hz RANGE.

¢. Connect a dc voltmeter to the output of the Triangle
Amplifier (A1TP13). Adjust A1R83 for 0 V £ 200 mV.

d. Remove the jumper on A1C23.

5-10
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Figure 5-7. Adjustment Locator.

524, Square Wave Time Axis Symmetry Adjustment.

DESCRIPTION:

This adjustment minimizes time axis symmetry error of the
Model 3311A output.

RECOMMENDED TEST EQUIPMENT:

Electronic Counter, -hp- Model 5245L/5262A
600 £ Termination, -hp- 11095A

PROCEDURE:

a. Select the square wave FUNCTION of the Model
3311A and set the RANGE to 10 kHz. The frequency dial
should be set to 1.

b. Terminate the 600 £2 output of the 3311A in 600 2.

c. Connect an electronic counter to the terminated
output of the Model 3311A as shown in Figure 5-8.
Alternately measure the periods of the positive and negative
portions of the waveform and adjust AIR23 until these
periods are equal.

)
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Figure 5-8. Symmetry Adjustment.

d. Calculate the symmetry error: It should not exceed
2% as determined by the following formula.

Ty-T2

Es (%) = X 100

T +Ty
Where:

T = period of positive portion of waveform.
Ty = period of negative portion of waveform.

§-25. Frequency Dial Calibration.

DESCRIPTION:

This adjustment sets the frequency dial accuracy of the
Model 3311A.

RECOMMENDED TEST EQUIPMENT:
Electronic Counter, -hp- Model 5245L/5262L
PROCEDURE:

a. High End Accuracy (10 Hz RANGE).

1. Select the 10 Hz RANGE, and sine FUNCTION
on the Model 3311A.

2. Connect an electronic counter to the 3311A
output and set its controls to measure period.

3. Set the frequency dial to 10 and adjust A1R133
for a period of 10.00 msec.

b. Low End Accuracy (10 Hz RANGE). -

1. Set the frequency dial to 1 (10 Hz RANGE) and
adjust A1R131 for a period of 100.00 msec.

2. Repeat steps a and b until both extremes are as
accurate as possible. The accuracy at both ends of
the dial must be 5% of full scale, i.e. 10 ms
+ .5 ms (high end), 100 ms + 5 ms (low end).

c. Dial Linearity

Check frequency accuracy at the dial settings
shown in Table 54. If the periods measured at
these settings are not within tolerance repeat steps
a through c. Adjust the tolerances in stepsa and b
to the high or low end as required to get the
settings within the limits listed in Table 54.

Table 5-4. Dial Linearity.

Dial Setting 3 5 8
Measured Period(ms) 28.6 18.2 11.75
to to to
400 22.2 13.30

d. Low End Accuracy (100 kHz RANGE).

1. Set the electronic counter to measure frequency
and select the 100 kHz RANGE of the Model
3311A.

2. Set the frequency dial to 1 and adjust A1C6 to
100 kHz. The frequency must be within * 5 kHz
of 100 kHz.

e. High End Accuracy (100 kHz RANGE).

1. With the Model 3311A on the 100 kHz RANGE
set the dial to 10.

2. Adjust Al1C43 to I MHz as indicated on the
counter. The frequency must be within + 50 kHz
of 1 MHz.

§26. Sine Wave Distortion Adjustment,
DESCRIPTION:

This adjustment minimizes the distortion associated with
the sine wave generated by the Model 3311A.

5-11
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RECOMMENDED TEST EQUIPMENT:

Distortion Analyzer, -hp- Model 333A/334A
Feed-Thru Termination (600 £2), -hp- 11095A

PROCEDURE:

a. Select the 1 kHz RANGE of the Model 3311A and
set the frequency dial to 10.

b. Terminate the 3311A output in 600 £2 and select sine

FUNCTION. :

¢. Set the 3311A AMPLITUDE to maximum.

ADJUSTMENT PROCEDURES

Model 3311A

d. Connect a distortion analyzer to the terminated
output of the 3311A and tune it to the output frequency.

NOTE

The output voltage of the 33114 should be monitored
while making the adjustments in step e. Resistor AIRI49
can cause the voltage to fall below 10V p-p. The resistors
must be adjusted in such a way as to prevent the output
from falling below 10 V p-p (3.53 V rms).

e. Set the distortion analyzer to measure distortion and
adjust AIR149, AIRI163, and AIR165 for minimum
distortion. Reset each adjustment as necessary to obtain
absolute minimum distortion. Maximum allowable distor-
tion is > 30.0 dB below the fundamental.

)



PERFORMANCE TEST CARD

Hewiett-Packard Model 3311A
FUNCTION GENERATOR

Tests performed by

Serial Number Date
Paragraph Test Reading
Number Minimum Actual Maximum
.1 Hz
o -Vgey X.016 —_ Vdev X .015
59 Sine Wave Amplitude 100 kHz
Flatness 100 kHz
to - Vgev X .030 - Vdey X 030
1 MHz
5-10 Square Wave Time -2% —_ +2%
Axis Symmetry Error
511 Puise Duty Cycle 135 —_— 165
5-12 Dial Accuracy
1 6670 ms PO 20000 ms
X.1 RANGE { 5 1820 ms —_— 2220 ms
10 950 ms —_— 1050 ms
1 667 ms —_— 2000 ms
X 1 RANGE { 5 182 ms —_— 222 ms
10 96 ms —_— 105 ms
1 66.7 ms — 200 ms
X10 RANGE { 5 182 ms PR 222 ms
10 9.5 ms - 105 ms
1 50 Hz JR— 150 Hz
X100 RANGE { 5 450 Hz - 550 Hz
10 950 Hz - 1050 Hz
1 500 Hz PR 1500 Hz
X1K RANGE { 5 4500 Hz —_— 5500 Hz
10 9500 Hz R 105 kHz
1 5 kHz - 15 kHz
X10K RANGE{ 5 45 kHz [ 65 kHz
10 95 kHz [ 106 kHz
1 50 kHz —_— 150 kHz
X100K RANGE { [ 450 kHz —_— 550 kHz
10 950 kHz — 1050 kHz
5-13 Sine Wave Distortion 230d8B
Below
Fundamental
5-14 Square Wave and sq. wave 100 ns
Pulse Response pulse 25 ns
5-15 Qutput Impedance 284V PR 316V

5= A




Paragraph Reading
Number Test Minimum Actual Maximum
5-16 Maximum Signal terminated 3.53 V rms
Qutput 3 open circuit 7 Vrmms
and-
Amplitude Range 0316 X maximum
voltage
517 Pulse Qutput Amplitude 3 Vv
5-18 DC Offset 2 terminated <- 5V 2+ 8V
open circuit <10V Z2+10V
6-19 VCO Requirement:
Range >10:1
Input Requirement -ilovV 2V
520 Triangle Linearity
Voltage
- 9.00 Relative zero Relative zero
- 7.00 495 505
- 5.00 989 1.009
- 3.00 1.484 1.514
Positive - 1.00 1979 2019
Slope +1.00 2473 2523
+3.00 2968 3.028
+5.00 3462 3532
+7.00 3.957 4.037
+9,00 4452 4.542
Voltage
+9.00 Relative zero Relative zero
+7.00 493 503
+5.00 986 1.006
+3.00 1479 1.509
Negative +1.00 1.197 201
Slope - 1.00 2.464 2514
- 3.00 2.957 3.017
- 5.00 3450 3520
- 7.00 3.943 4.023
- 9.00 4.436 4526




Model 3311A

Section V1

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering replace-
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp-
Part Number of each part, together with any applicable
notes, and provides the following:

a. Total quantity used in the instrument (Qty column).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part. (Sée list of abbreviations
below.)

c. Typical manufacturer of the part in a five-digit code.
(See Appendix A for list of manufacturers.)

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of Table 6-1.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
to your local Hewlett-Packard Field Office. (See Appendix
B for list of office locations.) Identify parts by their
Hewlett-Packard part numbers. Include instrument model
and serial numbers.

6-6. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:
a. Instrument model number.

b. Instrument serial number.
c. Description of the part.

d. Function and location of the part.

6-8. PARTS CHANGES.

6-9. Components which have been changed are so marked
by one of three symbols; i.e. A, A with a letter subscript,
e.g. Ay, or A with a number subscript e.g. Ajo. A A with
no subscript indicates the component listed is the preferred
replacement for an earlier component. A A with a letter
subscript indicates a change which is explained in a note at
the bottom of the page. A A with a number subscript
indicates the related change is discussed in backdating
(Section 8). The number of the subscript indicates the
number of the change in backdating which should be
referred to.

6-10. PROPRIETARY PARTS.

6-11. Items marked by a dagger () in the reference
designator column are available only for repair and service
of Hewlett-Packard instruments. '

. kilohm(s) = 10*3 ohms
KHZ Lo Kilohertz = 10*3 hertz

. double-pale double-throw
. . double-pole single-throw iltiampere(s) = 103 amperes

. nting

- millivoltts) = bt

... . microfarad(s)

.microsacond(s)

6 = 106 volts
My

.. nanoampere(s) = 109 amperes
normally closed
neon

. ABBREVIATIONS
L2 hertz {cyclels) parsecond) NPO ... ............. negative potitive zero
{zoro temperatura cosfficient}
0. inside diameter nanosscond(s} = 109 ssconds
impg . impregnated  ner . ............. not separately replacesble
incd .. incandescent
NS insulation{ed}

printed circuit
. picotaradis) 10-12 farads
pesk inverse voltage

AAAAA part of
pos . position(s}
poly . polystyrene
pot . . potentiometer
(3 - . .peak-t0-peak
pom _parts per million
prec . rature coaffient,

......... optimum value selected at factory,
a8 value shown (part may be omitted}

LSO £ standard type number assigned
sstected or special type

(® Oupont de Nemours

. normally open  Si ... silicon
DECIMAL MULTIPLIERS
Prefix Symbols Muttiptior Prefix Symbols Muttiplier
tera T 1012 centi < 102
9igs G 109 milli m 103
megs Mor Meg 108 micro m 108
kilo Kork 103 a0 o 10?
. » 1012
t 1015
18
s 10 sT0-8-2738
A et d ssambly FL........ ... ...l Jfiller QLo transistor TS . ........iieeiiianiaeeas terminal swrip
B e mator . wansistordiode U .. ... ..o.oeieon. microcireuit
Fu - battery Lresistor V... vacuum tube, neon bulb phatocet), etc.
c capacitor thermistor W .. .. cable
CR .. diode L. switeth X ... . socket
oL . delay line .. wansformer  XDS _tamgholder
os.. .. lamp _.termingl bosrd  XF . fussholder
€... .. misc alectronic part . .thermocouple Y ... ~ crystal
ot ittt Fuse P oo inaeeeeeplug TP testpoint Z ... network

6-1



Section V1 Model 331 1A
Table 6-1. Replaceable Parts
Refer _—
elerence iyp part Number| Oty Description Mtr Mfr Part Number
Designation Code
Al 03311-66501 1 PC ASSY:IMAIN 28480 03311-66501
AlCL 0160-0554 2 CAPACETOR (5 UF PART OF C1 AND C23 MATCHED SET) 28480 0160-0554
AlC3 01600174 1 C: FXO CER 047 UF +80% -20% 25 VOCW 56289 SCI187SCML
AlCS 0150-0093 15 C2FXD CER 0.01 UF ¢80-20% 100VODCW 72982 801-K300011
AlCe 0121~0481 1 C:VAR 16-150 PF 28480 0121~0481
al1c? 0140-0200 1 C2FXD MICA 390 PF 5% 72136 ROM15F391-43C
AlCa 0150-0093 C:FXD CER 0.01 UF ¢B0-20% 100VOCW 72982 801-K800011
AlCS 0150~0022 1 C3iFXD TI 3.3 PF 10X SOOVOCW 79488 GA
AlClo 0160-3333 4 CsFXD CER 5000 PF 20% 250WVAC 28480 0160-3333
AlC1L 0150-0093 C3FXD CER 0.01 UF +80-20%X 100VDCHW 72982 801-K8060011
AlC13 0150-0093 C:FX0D CER 0.01 UF +80-20% 100VOCW 72982 801-X800011
ALCES 0150-0093 C:FXD CER 0.01 UF +80-20T 100VOCW 72982 801-K800011
AlC17 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW 72982 801-K800011
AlC19 0160-2202 1 C:FXD MICA 75 PF 5% 28480 0160-2202
AlC2L 0150-0093 C3FXD CER 0.01 UF ¢80-20% 100VDCW 72982 801-X800011
Al1C23 0160-0554 CAPACITOR SET (0.0045 UF P/O C1 & C23 MATCHED SET) 28480 0160-0554
AlC25 0140-0204 1 C:FX0 MICA 47 PF ST NPO 5S00VDCW 14655 ROMLSE4TOISC
a1c27 0150-0093 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K6800011
AlC29 0150-0093 C3FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
AlC31 0150-0093 C2FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
A1C33 0150-0093 C3FXD CER 0.01 UF ¢80-20% 100VOCW 12982 801-K800011
AlC3S 0150~-0093 C:FXD CER 0.01 UF +80-20% 100VOCH 72982 801-K800011
A1C3T 0150-0093 C:FXD CER 0.01 UF ¢80-20% 100VOCW 72982 801-K800011
AlC39 0160-2204 2 C:FXD MICA 100PF 5% 72136 RDM15F10143C
AlC41 0160-2204 - C2FXD MICA 100PF 5%X 72136 ROM15F10143C
AlC43 0121-0046 4 C:VARI CER 9-35 PF 28480 0121-0046
Al1C4S 0150-0093 CIFXD CER 0.0l UF +80-20% 100VDCH 72982 801-K800011
ALC46 0140-0145 1 C:FXD MICA 22 PF S% 28480 0140-0145
A1C4T 0150-0093 C3:FXD CER 0.01 UF +B80-20% 100VOCW 72982 801-K800011
Al1C49 0160-3333 C:FXD CER 5000 PF 20X 250WVAC 28480 0160-3333
AlC51 0150-0096 2 XD CER 0.05 UF +80-20% LOQVDCW 91418 TA
Al1C53 0150-009%6 XD CER 0.05 UF +80~20% 100VOCW 91418 TA
ALCS54 A, 0180-0547 2 C:FXD ELECT 200 UF SOVDCHW 28480 0180-0547
AL1C56 45 0180-0547 CiFXD ELECT 200 UF 50VDCH 28480 0180-0547
ALCR1 A ¢y 1901-0518 15 OICDE:HOT CARRIER 28480 1801-0518
ALCR2Z 1901-0040 OTODE:SILICON SO MA 30 WV 07263 FDG1088
AWCR3 A p 1901-0518 DIGDE:HOT CARRIER 28480 1901-0518
AlCR& 1901-0040C DIODE:SILICON 50 MA 30 WV 07263 £061088
A1CRS A 1901-05+8 DIODE:HOT CARRIER 28480 1901-0518
AICR6 A 1902-0049- 2 OIODE:BREAKDOWN 6.19v 5% 04713 $210939-122
AWICRY A b 1901-0818 OIODEIHOT CARRIER 28440 9010518
ALCR1L 1902-3183 1 DIODESBREAKDOWN 12.1V 2% 400MW 28480 1902-3183
ALCR13 1901-0040 DIODEzSILICON 50 MA 30 WV 07263 FOG1088
A1CR1S 1901-0040 DIODE:SILICON 50 MA-30 WV 07263 F0G1088
Al1CR17 1901-0040 DIODESSILICON 50 MA 30 WV 07263 FDG1038
ALCR19 1901-0040 OICDESSILICON S0 MA 30 WV 07263 F0G1088
A1CR21 1901-0040 DIODE:SILICON S0 MA 30 WV 07263 FDGl088
ALICR23 1901-0040 OIODE:STLICON 50 MA 30 WV 07263 FDG1088
AICR2S 1901-0040 DIODEISILICON SO0 HA 30 WV 07263 FOG1088
AlCR27 1902~0057 2 DIODE BREAKDOWN:6.49V 28480 1902-0057
AICR29 1902-0057 DIODE BREAKDOWN:6.49V 28480 1902-0057
AlCRI 19010045 10 OI0DEsSILICON 0.75A 100PIV 04713 SR1358-7
A1CR33 1902-0594 2 DIODE BREAKDOWN:z18.2V 5% 1W 04713 §$211213-215
ALCR3S 1901~-0045 DIGDE:SILICON 0.75A 100PIV 04713 SR1358-7
ALCR3T 1902-0594 DIGDE BREAKDOWN:18.2V 5% 1M 04713 S§711213-215
A1CR39 1910-0016 6 DIODE:GE 60 WIV 28480 1910-0016
AlCR41 1910~-0016 DIQDEIGE 60 WIV 28480 1910-0016
AL1CR43 1910-0016 OIODE:GE 60 WIV 28480 1910-0016
ALlCR4S 1910-0016 DIGDE:GE 60 WIV 28480 1910-0016
ALCRAT 1910-0016 DIODE:GE 60 WIV 28480 1910-0016
AL1CR49 1910-0016 OIODE:GE 60 WIV 208480 1910-0016
AlCRSL 1902-3190 1 DIODE BREAKDOWN:13.0V 5% 400 MW 28480 1902-3190
AlCR53 1902-3062 1 DIODE BREAKDUWN:3.92V 5% 400 MW 28480 1902-3062
AICRSS 1901-0025 2 OIODEsSTLICON LOOMA/ 1LV 07263 FD 23387
AL1CR57 1901-0025 DICDE:SILICON 100MA/1V 07263 FO 2387
A1CRSY 1901-0040 TILICON SO MA 30 WY 07263 FOG1088
ALCRS6L 1901-0040 ILICON SO MA 30 WV 07263 FDGL088
AICR63 1902-0049 1 DIODE:BREAKDOWN 6.19V ST 04713 $Z10939-122
ALCR6S 1901-0045 DIGDE:SILICON 0.T5A LOOPIV 04713 SR1358-7
ALCRGT 1901-0045 OIODE:SILICON 0.75A 100P1V 04713 SR1358-7
AICR69 1901~0045 DIGDEsSILICON 0.75A 100P1IV 04713 SR1356-7
AICRTY 1901-0045 DIGDE:SILICON 0.T5A 100P1V 04713 SR1358-7
AICRT3 1901-0045 DIODE3ISTLICON 0.T5A 100PIV 04713 SR1356-7

Aa  The value of this capacitor may be either 200 uF

or 220 uF

4  Use for all replacement.

Use for all replacement. Replace CR1, 3, § & 9 together

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts{Cont'd)

e Mfr
Reference .o part Number| Oty Description Mfr Part Number
Designation Code
A1CKTS 1901~0045 OIODESILICON 0.75A 100PIV 04713 SR1358-7
ALCRTT 1901-0045 OI1ODEISILICON O.75A 100PIV 04713 SR1358-7
AlCRT9 1901~0C45 DIODE:SILICON 0.T75A 100P1V 04713 SR1358-7
AXCRBL 1901-0033 1 OTODESSILICON 100MA 180WY 07263 £03369
a101 1854-00T1 3 YSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
4103 1654-0071 TSTR:ST NPN{SELECTED FROM 2N3704) 28480 1854-0071
4105 1854- 0409 1 TSTR:ST NPN 80131 2N5210
4109 1853-0086 2 1STR:S1 PNP 80131 285087
a1011 1853-0086 TSTR:SI PNP 80131 2N5087
41013 1855-0081 1 TSTR:SI FET 80131 2N5245
A1Q15 1853-0020 6 TSTR:S1 PNPISELECTED FROM 2N3702) 28480 1853-0020
A1017 1853-0020 TSTR:S1 PNP(SELECTED FROM 2N3702) 28480 1853-0020
41019 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
A1021 1854-0215 B TSTR:SI NPN 80131 2N3904
A1Q23 1853-0020 VSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
21025 1854-0215 TSTRISI NPN 80131 2N3904
AlQ27 1854-0215 TSTR:SI NPN 80131 2N3904
A1029 1853-0020 TSTR:ST PNP(SELECTED FROM 2N3702) 28480 1853-0020
41031 1853-0020 TSTR3SI PNPUSELECTED FROM 2N3702) 28480 1853~0020
41033 1854-0215 TSTR:S[ NPN 80131 2N3904
41035 1854-0215 TSTR:SI NPN 80131 2N3904
A1Q37 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
AlR1 0698-8395 2 RIFXD FLM 50K OHM 0.1% 1/4W 28480 0698-8395
AlR3 0698~8394 2 R2FXD FLM SK OHM 0 1% 1/2¢ 28480 0698-8394
ALIRS .| 0698-8394 RIFXD FLN 5K OHM O 1% 1/2W 28480 0698-8394
ale? 0684-1011 5 AIFXD COMP 100 OHM 10X 1/4K 01121 .8 1011
A1RS 0684-1001 2 R3FXD COMP 10 OHM 10X 1/4MW 01121 €8 1001
A1R9 0684-1821 2 R:FXD COMP 1800 OHM 10X 1/4W 01121 C8 1821
ALRLL 0757-0283 s AFXD MET FLM 2.00K OHM 1% 1/8W 2848¢ 0757-0283
A1R12 07570472 1 R: FXD MET FLM 200K OHM 1% 1/8W 28480 07570472
AIR13 0698-4496 1 R: FXD MET FLM 453 K OHM 1% 1/8W 28480 0698-4496
AIR1S 0698-4434 2 AIFXD FLM 2.32K OHM 1X 1/8W 28480 . 0698-4434
AlRLT 0698-8396 2 RIFXD FLM S00K OHM D.1X 1/4W 28480 0698-8396
‘, AlR19 0698-6396 RIFXD FLM 500K OHM 0.1% 1/4W 28480 0698-8396

AlR21 0698-8395 RIFXD FLK 50K OHM 0.1% 1/4W 28480 0698-8395
AlR23 2100-~3210 2 R:VAR CER 10K OHM 10T LIN 1/24 28480 2100-3210
ALR25 0684-0271 1 RIFXD COMP 2.7 OHM 10X 1/4W 01121 B 2761
AlR27 0698-8062 t RIFXD COMP 4.7 GHM 10X 1/4W 01121 CB4TG1
AlR29 0698-5102 1 RIFXD COXP 1.2 MEGOHM 10% L/74W 01121 8 1251
AIRD1 & 0686~1525 1 RIFXD COMP 1500 OHM SX 1/2w 01121 EB 1525
A1R23 0698-4480 1 RIFXD MET FLM 15.8K OHM 1T 1/8W 28480 0698-4480
AlR3S 0698-7514 3 A:FXD COMP 15 OHM 10X 1/4W 01121 €8 1561
AIR37 0757-0415 1 RIFXD MET FLM 475 OHM 1% L/8W 28480 0757-0415
A1R39 0757-0442 1 R2FXD-MEV FLM 10.0K OHM LX 1/8W 26480 0757-0442
A1R41 0684~1011 RIFXD COMP 100 OHM 10X 1/4W 01121 ce 1011
ALR43 0757-0401 2 RIFXD MET FLM 100 OHM 1X 1/8W 28480 0757-0401
ALR4S 0757-0410 2 R2FXD MET FLM 301 OHM 1% 1/8W 28480 0757-0410
ALR4T .0698-3136 2 RIFXD MET FLM 17.8K OHM 1T 1/8W 28480 0698-3136
A1R49 0757-0410 RIFXD MET FLM 301 OHM 1% 1/8W 28480 0757-0410
AIRS1 0757-0277 1 R:FXD MET FLM 49.9 OHM 1% 1/8W 28480 0757-0277
AlR53 0684-1011 R:FXD COMP 100 OHM 10T 1/4W 01121 8 1011
A1RSS 0684-1011 RIFXD COMP 100 OHM 10X 1/4W 01121 C8 1011
ALRST 0757-0200 1 RIFXO MET FLM 5.62K OHM 1% 1/8W 28480 0757-0200
AIRS9 0757-0288 2 R:FXD MET FLM 9.09K OHM 1% 1/8W 28480 0757-0288
A1R60 0698-8063 2 RIFXD FLM 1K OHM 0.1% 1/2w 28480 06968063
ALR61 0757-0465 2 RIFXD MET FLM 100K OHM 1% 1/8W 28480 0757~0465
A1R63 0757-0465 RIFXD MET FLM 100K OHM 1% 1/8W 2848C 0757-0465
A1R6S 0684=-3341 1 RIFXD COMP 330K OHM 10% 1/4W 01121 €8 3341
AlR66 0698-8063 FLM 1K OHM 0.1% 1/2W 28480 0698-8063
ALR6T 0757-0283 MET FLM 2.00K OHM 1% /8w 28480 0757-0283
A1R69 0684-8221 1 COMP 8200 OHM 10X L/4H 01121 8 8221
AlRTY 0684-3311 1 RIFXD COMP 330 OHM 10% 1/4W o112t ce 3311
A1R73 0757-0280 H RIFXD MET FLM LK OHM 1% 1/6W 26848¢ 0757-0280
A1RTS 0757-0280 RIFXD MET FLM 1K GHM 1% 1/84 28480 0757-0280
AIRTT 0684-1521 1 RIFXO COMP 1500 OHM 10% 1/4W 01121 €8 1521
AIRTO 0757-0283 R:FXD MET FLM 2.00K OHM 1T 1/8H 28480 0757-0283
A1R81 0687-2221 1 RIFXD COMP 2200 OHM 10% 1/2W 01121 €8 2221
ALRS3 2100-3211 2 R2VAR CER 1K OHM 10% LIN t/2W 28480 2100-3211

; A1R8S 0686-5115 2 R:FXD COMP 510 OHM SX L/2W 01121 €8 5115

& AlRB7 0684~2201 2 RIEXD COMP 22 OHM 10X 1/4W 01121 c8 2201

K A1RB9 0684-2201 RIFXD COMP 22 OHM 10X 1/4W ot12i c8 2201

i A1R91 0686-5115 RIFXD COMP 510 GHM 5% 1/2W 01121 EB 5115

4 A1R93 0684-1011 RIFAD COMP 100 OHM 103 1/4W 01121 ca 1011

- A1R95 0698-3264 2 RIFXD FLM 11.8K OHM 1T 1/8W 28480 0698-3264
A1R9T 0698-3279 2 R2FXD MET FLM 4990 OHM 1% 1/8W 28480 0698-3279
41R99 0696-3279 RIFXD MET FLM 4590 OHM 1% 1/8W 28480 0698-3279

. A Use for all replacement See introduction to this section for ordering information
6-3
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Section VI Model $311A

Table 6-1. Replaceable Parts{Cont'd)

e Mfr
Refgreno_e HP Part Number| Qty Description Mfr Part Number
Designation Code
AlR101 0757-0412 2 R:FXD MET FLM 365 OHM 1% 1/8W 28480 0757-0412
AlR103 | o698-3264 RIFXD FLK 11.8K OHM 1% 1/8W 28480 0698~3264
A1R105 0684-1221 1 RIFXD COMP 1.2K OHM 10% 1/4W 01121 €8 1221
ALR107 0698~-4307 1 RIFXD FLM 14.3K OHM 1% 1/8MW 28480 0698-4307
A1R109 0757-0280 RIFXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
AlR111 0687-6811 1 RIFXD COMP 680 OHM 10% 1/2W 01121 EB 6811
Al1R113 0684~1621 R:FXD COMP 1800 OHM 10% 1/4MW 01121 B 1821
A1R11S 0757-0401 RIFXD MET FLM 100 OHM 1% 1/8# 28460 0757-0401
41R117 0684-2731 2 R2FXD COMP 27K OHM 10X 1/4M 01121 c8 2731
AIRL19 06864=-2731 RIFXD COMP 2TK OHM 10X 1/4W 01121 c8 2731
AlR121 0757~0280 R:FXD MEV FLM 1K OHM 1% 1/6 ) 28480 0757-0280
AlR123 0757-0412 R:FXD MET FLM 365 OHM 1% 1/8M 28480 0757-0412
A1R125 0698-4434% RIFXD FLM 2.32K OHM 1% 1/6W 28480 0698-4434
AlR127 0698-4423 1 RFXD FLM 1.37K OHM 1X 1/8W 28480 069864423
AlR129 0757-0416 1 RZFXD MEY FLM 511 OHM 1% 1/8v 28480 0757-0416
A1R131 2100-3211 R3VAR CER 1K OHM 10X LIN 1/2W 28480 2100~3211
AlR133 2100-3210 R:VAR CER 10K OHM 10T LIN 1/2M 28480 2100-3210
A1R135 0757-0288 RSFXD MET FLM 9.09K OHM 1% 1/8W 28480 0757-0288
A1R137 0757-0430 1 RIFXD MET FLM 2.21K OHM 1% 1/8W 20480 0757-0430
A1R139 0687-1521 1 RIFXD COMP 1500 OHM 10% 1/2W 01121 EB 1521
A1R141 0757-0283 RIEXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A1R143 0757-0283 RIFXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A1R145 0687-2211 1 RIFXD COMP 220 OHM 10% 1/2W 01121 €8 2211
A1R147 0698-3136, REFXD MET FLM 17.8K OHM 1% 1/BW 26480 0698-3136
A1R149 2100-3252 1 R:VAR CERMET 5K OHM 10% TYPE H L/2W 28480 2100-3252
AlR151 0698-T514 R:FXD COMP 15 OHM 10% 1/4W 01121 CB 1561
AlR153 0684-3321 . 2 RIFXD COMP 3300 OHM 10X 1/4W 01121 cB 3321
A1R155 0757-0280 R2FXD MET FLM 1K OHM 1X 1/8W 28480 0757-0260
AlR157 0698-7514 ) R2EXD COMP 15 OHM 10% 1/4W 01121 CB 1561
A1R159 0684-3321 RIFXD COMP 3300 OHM 10T 1/4W 01121 €8 3321
A1R163 2100-3212 2 R2VAR CER 200 OWM 10% LIN 1/2w 28480 2100-3212
AlR165 2100-3212 REVAR CER 200 OHM 10T LIN 1/2W 28480 2100~3212
A1R167 0684-1001 RIFXD COMP 10 OHM 10% 1/4W ) 01121 ce 1001
A1S1 31011814 1 SWITCH: PUSHBUTTON ASSY 28480 3101-1814
INCLUDES:
3101-1720 1 SWITCH: LINE PUSH—PUSH 28480 3101-1720
3101-0600 1 SWITCH: X1 RANGE 2—-POLE 28480 31010600
3101-0600 1 SWITCH: X10 RANGE 2-POLE 28480 31010600
3101-0611 1 SWITCH: X100 RANGE 4—POLE 28480 3101-0611
3101-0611 1 SWITCH: X1K RANGE 4~-POLE 28480 3101-0611
3101-0611 1 SWITCH: X10K RANGE 4--POLE 28480 3101-0611
3101-0611 1 SWITCH: X100K RANGE 4-POLE 28480 3101-0611
3101-0600 1 SWITCH: ~ FUNCTION 2-POLE 28480 3101-0600
3101-0600 1 SWITCH:  FUNCTION 2-POLE 28480 3101-0600
31010600 1 SWITCH:  FUNCTION 2-POLE 28480 3101-0600
AUt 1820—-0054 1 IC: TTL QUAD 2—INPUT NAND GATE 01205 SN7400N
AlU3 1820-0321 2 1C: HI~SPEED COMPARATOR 01295 SN72 710L
A1US5 1826—0066 i IC: LIN. OP AMPL. 25K OHM 07263 U587777312
A7 1820-0321 IC: H1-SPEED COMPARATOR 01295 SN72 710L
AlUg 18260126 2 IC: VOLTAGE REGULATOR 01295 LM309
AU 18260126 | IC: VOLTAGE REGULATOR 01295 LM309
Al1XA1 1200-0424 1 SOCKET: IC BLK 14 CONTACT 23880 CSA2800-148

See introduction to this section for ordering information
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Model 3311A

Table 6-1. Replaéeable Parts(Cont'd)

Section VI

Reference e Mfr
. A HP Part Number| Qty Description Mfr Part Number
Designation Code
CHASSIS MOUNTED COMPONENTS

c1 0160-3333 C2FXD CER 5000 PF 20% 250WVAC 28480 0160~-3333

cz2 ©0160-3333 C:FXD CER 5000 PF 20% 250WVAC 28480 0160-3333

Fl 2110-0318 1 FUSEz0.125 AMP SLOW-BLOW 71400 MOL 108

J4 1251-2357 1 SOCKET:3=PIN MALE POWER RECEPTACLE 82389 EAC-301

R2 2100~<335A. B*OQ 1 R:VAR 10K OHM 10% 28480 2100-3348

R4 0686=1035 1 R:FXD COMP 10K OHM S 1/2W 01121 EB 1035 .

R& 2100-0546 1 R:VAR COMP 2K OHM 10% 10 CW tOG 01121 WA4G0405202AA

RB 2100-2488 1 R:VAR COMP 10K OHM 20X LIN 1/2W 28480 2100-2488

RrR13 0698-8434 1 R:FXD FLM 600 OHM 1.0% 1/2% 28480 069.8-8434

52 3101-1609 1 SWITCH:SLIDE 2-DPDT 82389 11E~-1036

T1 9100-3300 1 TRANSFORMER, POWER 28480 9100-3300

wi 8120-1348 1 CABLE ASSY:POWER, DETACHABLE 70903 KHS-7041

XFi 2110-0359 1 FUSEHOLDER: EXTRACTOR POST TYPE 28480 2110-0358

MISCELLANEOUS PARTS

03311~00201 1 PANELsFRONT 28480 03311-00201
03311-02001 4 CASE:1TOP 28480 03311-02001
03311-60202 |3 PANEL ASSY3IREAR 28480 03311-60202
03311-90001 1 MANUAL (LOOSE LEAF PAGES ONLY) 28480 03311-20001
0340-0732 12 INSULATOR:BINDING PDST, JADE GRAY 28480 0340-0732
0340-0782 2 INSULATORSTRANSISTOR (FOR U8 AND Ut1) 28480 0340~0782
0370-0914 11 BEZEL1PUSHBUTYON KNOB, JADE GREY 28480 ‘0370-0914
0370-1005 2 KNOB:JADE GREY 28480 0370-1005
03702486 11 KNOB:PUSHBUTTON, JADE GRAY 28480
03311-67401 4 1 KNOB 28480 03311-67401
60208315 1 CASE 28480 5020-8316
05300-40004 . 8 GUIDE:sSLIDE 28480 05300-40004
05301-40001 1 FOOT 28480 05301~-40001
1460-1357 1 STAND:TILY 28480 1460-1357
1510-0084 6 BINDING POST 28480 1510-0084
2950-0131 1 NUT:HEX NYLON, BLACK 00000 [+[:11]
5040-6000 1 CATCHILEFY SIDE 28480 5040-6000
$040-7001 1 CATCH:RIGHT SIDE 28480 5040-7001
5040-7032 1 FootY 28480 5040~7032
7122-0058 1 PLATESSERTAL 28480 7122-0058
03311-00202 1 PANEL :REAR 28480 03311-00202
1460-1311 1 SPRING:GROUND 00000 [¢] .1+
1600-0428 1 SLIDE LOCK SAFETY BRACKET 28480 16800-0429
0590-0025 1 BRACKET LOCK NUT 28480 0690-0025
2360-0119 1 BRACKET SCREW 00000 08D

See introduction to this section for ordering information
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Section VII

7-0

REFERENCE DESIGNATIONS

Model 3311A

ASSEMBLY ASSEMBLY
REFERENCE ASSEMBLY PART NUMBER
DESIGNATION NAME  (INCLUDES A2A! SUBASSEMBLY)

—N— i

JACK XAZ 1S MOUNTED ON A2 I POWER SUPPLY (OOXXX-66501)
CHASSIS OR ANOTHER ASSEMBLY.

PLUG Pl 1S MOUNTED ON ASSEMBLY OR IS PAR
ﬁ/OF THE ASSEMBLY BOARD (COMPLETE DESIGNATOR 1S A2PI)

|

XA2 DENOTES SIGNAL
2 & CONNECTION
1 T VOLTA
P1 IS NOT MOUNTED : | R3 TEST voLTAGE I
ON A2 ASSEMBLY Pl
(COMPLETE DESIGNATOR IS Pi} ; ! +z.9zv/0'|\ >3 2
v g # COMPLETE DESIGNATOR IS AZR4
H
Pl
i
SUBASSEMBLY OF A2 l DENOTES s HEMATIC
":' & idag {COMPLETE DESIGNATOR IS A241) ON WHICH CONNECTION
i ! I
_‘<€‘j \NUMBER woicares AV \
PIN OF Xaz ANDPI [PHOTO-CHOPPER 0SC ™ |
' |
924, 18 ' . . l
WIRE COLOR: COLOR CODE IS THE SAME I ! Rl Re l 'f,‘,‘,ﬁfcgmg%ﬁ ‘F\F EMALE LN
CONNECTOR ON
AS THE RESISTOR_COLOR CODE. FIRST EYELET OR STAND- | | MAY OR MAY VIS WIRE
NUMBER INDICATES BASE oLk SECOND | OFF TERMINAL, MAY OR NOT BE NUMBERED T,
R INDENTIFIES WIDER STAIP, AND | MAY NOT BE NUMEERED l SOMPLETE, | . /

THE THIRD INDICA THE A2AIRI

TES NARROWER !
STRIP. (924, DENOTES WHT/RED/YEL WIRE) I f 8 I 1S A2A1 I / m

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

STD-B-2192




Model 3311A

Section VII

SECTION Vil
CIRCUIT DIAGRAMS

7-1. INTRGDUCTION.

7-2. This section of the Operating and Service Manual
contains troubleshooting information and circuit diagrams
for the Model 3311A Function Generator.

7-3. TROUBLESHOOTING.

74. This troubleshooting procedure contains: (1) a
method of localizing the malfunction to a particular section
of the Model 3311A and (2) troubleshooting trees which
pinpoint the specific circuit or source of the trouble.

7-5. To localize the trouble to a particular section of the
instrument select the symptom (a-¢ listed in Paragraph 7-9)
which defines how your instrument is operating. Then,
using the waveforms and voltages given in the schematic
diagram for that section, localize the trouble. If more
specific help is required, use the troubleshooting trees.

7-6. Troubleshooting Trees..;

7-7. Table 7-1 lists the troubleshooting trees for the Model
3311A.

Table 7-1. Troubleshooting Trees.

Figure Troubleshooting Tree
7-1 No. 1, Sine, Square, or Triangle
Function Defective
72 No. 2, Pulse Defective
7-3 No. 3, Power Supplies Defective

7-8. Localizing the Malfunction Using Front Panel Checks.

7-9. While monitoring the 600 2 OUTPUT, check each
function and frequency range. Also check the PULSE

OUTPUT. Note the defective functions and/or frequency
ranges. From the list below (steps a through e) select the
symptoms your instrument exhibits. Go to the schematic
indicated and isolate the trouble using waveforms and
voltages shown there.

a. 600 £ OUTPUT sine, square, and triangle functions
defective but pulse output is correct—troubleshoot the
output amplifier (Schematic No. 1).

b. 600 Q OUTPUT sine function defective but triangle,
square and pulse outputs correct—troubleshoot the sine
shaper (Schematic No. 1).

c. PULSE QUTPUT function defective but 600 £ OUT-
PUT square wave correct—troubleshoot the pulse generator
(Schematic No. 1).

d. If outputs are present on all functions but frequency
is incorrect—troubleshoot the tuning amplifier and inte-
grator (Schematic No. 1).

e. If no output exists check the power supply voltage
(Schematic No. 2). If the power supply voltages are good
the malfunction could exist in the tuning amplifier,
integrator, triangle amplifier or square wave generator. It
may be necessary to use the troubleshooting trees to
localize this type of problem.

NOTE
After the bottom cover of the instrument has been removed

check for bumed or loose components or any- other
condition which might be the source of trouble.

7-1
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Section VII

",

12,

13.

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIGNA-
TION(S) OR BOTH FOR COMPLETE DESIGNATION.

15.

COMPONENT VALUES ARE SHOWN AS FOLLOWS UN-
LESS OTHERWISE NOTED:
RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRYS

USED FOR TERMINALS WITH NO LESS THAN A
NO. 18 GAUGE WIRE CONNECTED BETWEEN
TERMINAL AND EARTH GROUND TERMINAL
OR AC POWER RECEPTACLE.

_J_ DENOTES EARTH GROUND. . 16.

DENOTES FRAME GROUND.

L USED FOR TERMINALS WHICH ARE PERMA-
NENTLY CONNECTED WITHIN APPROXIMATELY
0.1 OHM OF EARTH GROUND.

ANY LETTER OR NUMBER NEAR TRIANGLE IS
A SPECIAL GROUND.

DENOTES GROUNb ON PRINTED CIRCUIT 17.
v ASSEMBLY. ’

- DENOTES ASSEMBLY.

18,

ssssessssswams  DENOTES MAIN SIGNAL
PATH.

DENOTES FEEDBACK
PATH.

T3 DENOTES FRONT PANEL MARKING.

"~ 7 DENOTES REAR PANEL MARKING.

( DENOTES SCREWDRIVER ADJUST, ©19.

* AVERAGE VALUE SHOWN, OPTIMUM VALUE
SELECTED AT FACTORY. THE VALUE OF THESE
COMPONENTS MAY VARY FROM ONE INSTRU-
MENT TO ANOTHER. THE METHOD OF SELEC-
TING THESE COMPONENTS IS DESCRIBED IN
SECTION V OF THIS MANUAL.

GENERAL SCHEMATIC NOTES

Model 3311 A

DENOTES SECOND APPEARANCE OF A CON-

17, v N
,5 ,>'— NECTOR PIN.

DENOTES WIRE COLOR: COLOR CODE SAME AS

\924/ RESISTOR COLOR CODE. FIRST NUMBER IDEN-

TIFIES BASE COLOR, SECOND NUMBER IDEN-
TIFIES WIDER STRiP, THIRD NUMBER IDEN-
TIFIES NARROWER STRIP. (e.g.\924,= WHITE,
RED, YELLOW.)

WAVEFORMS AND AC VOLTAGE MEASUREMENTS
WERE MADE WITH RESPECT TO CHASSIS GROUND
USING AN OSCILLOSCOPE WITH A 10:1 DIVIDER
PROBE (10 MEGOHM, 10 pF), THE VOLTAGE LEVELS
SHOWN ON THE WAVEFORMS ARE ACTUAL VOLTAGE
LEVELS AND ARE NOT TO BE CONFUSED WITH
OSCILLOSCOPE SETTING., THE VOLTAGE LEVELS
SHOWN ARE NOMINAL AND MAY VARY FROM ONE
INSTRUMENT TO ANOTHER. A VARIATION OF + 10%
IN MEASUREMENTS SHOULD BE ALLOWED.

DC VOLTAGE LEVELS WERE MEASURED WITH
RESPECT TO CIRCUIT GROUND USING A VTVM WITH
10 MEGOHM INPUT IMPEDANCE. THE VOLTAGE
LEVELS SHOWN ARE NOMINAL AND MAY VARY
FROM ONE INSTRUMENT TO ANOTHER DUE TO
CHANGE IN TRANSISTOR CHARACTERISTICS. A VARI-
ATION OF + 10% SHOULD BE ALLOWED.

DENOTES AMPLIFIER

DENOTES NAND GATE

—0-—0o|w
O———|o

7-2
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Section VI

Model 3311A

-clo - ‘
—~RE8- —-Ci3~ -RSI— . —R9I— —~RI9-  ~CR4y- ~—RI59- CCRTI— —caTS
~Cll- _ge9- —C3l- - - - _ ~RIST— < - —CR79-
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