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SAFETY SUMMARY

The general safety information in this part of the summary

is for both operating and servicing personnel. Specific

warnings and cautions will be found throughout the

manual where they apply, but may not appear in this

summary.

TERMS

In This Manual

CAUTION statements identify conditions or practices that

could result in damageto the equipment or other property.

WARNING statements identify conditions or practices

that could result in personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not im-
mediately accessible as one reads the marking, or a

hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediately

accessible as one reads the marking.

SYMBOLS

In This Manual

LN
This symbol indicates where applicable

cautionary or other information is to be

found.

As Marked on Equipment

s DANGER — High voltage.

e) Protective ground (earth) terminal.

VAN ATTENTION — refer to manual.

Grounding the Product

This product is grounded through the grounding conduc-

tor of the power module power cord. To avoid electrical

shock, plug the power cord into a properly wired recep-

tacle before connecting to the product input or output

terminals. A protective ground connection by way of the

power module grounding conductor in the power cord is

essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all

accessible conductive parts (including knobs and con-

trols that may appear to be insulating) can render an

electric shock.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an

explosive atmosphere unless it has been specifically

certified for such operation.

Do Not Operate Plug-In Unit Without Covers

To avoid personal injury, do not operate this product

without covers or panels installed.

Do Not Service Alone

Do not perform internal service to this product unless

another person capable of rendering first aid and

resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages can exist at several points in this

product. To avoid personal injury, do not touch exposed

connections and components while power is on.

Disconnect power before removing protective panels,

soldering, or replacing components.
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Section 1—067-0938-00

SPECIFICATION

Introduction

The 067-0938-00 Calibration Fixture is a passive notch

filter designed for use in calibration of sinewave os-

cillators. The instrument’s primary function is to reduce

the amplitude of the fundamental frequency in the os-

cillator’s output sufficiently to allow viewing of the har-

monic content on a spectrum analyzer. The calibration

fixture may also be used with a suitable ac voltmeter for

checking output level or attenuation accuracy.

Although this calibration fixture requires no power

from the power module, it is designed for operation in any

compartment of any TM 500 series power module.

Performance Conditions

The electrical characteristics are valid only if the

Calibration Fixture has been calibrated at an ambient

temperature of +20°C to +30°C and is operating at an

ambient temperature of 0°C to +50°C, unless otherwise

noted. Load impedance must be 21 MQ shunted by

<75 pF.

Items listed in the Performance Requirements column

of the Electrical Characteristics are verified by completing

the Performance Check in the Calibration Section of this

manual. Items listed in the Supplemental Information

column are not verified in this manual. They are either

explanatory notes or performance characteristics for

which no limits are specified.

Table 1-1

ELECTRICAL CHARACTERISTICS

Characteristics Performance Requirements Supplemental Information

Input Impedance

Flat Mode 600 2 +0.5%

Notch Mode 600 +5% at notch frequency.

Maximum Input Voltage 5 Vrms

Maximum Floating Voltage 30 V pk

Attenuator Accuracy 60 dB +0.25 dB

Notch Frequency Accuracy +2% of indicated frequency with

nulling adjustment controls

centered, +20°C to +30°C

Tune oscillator for best initial

null with adjustment controls

centered before final nulling.

Minimum. Notch Depth

(after nulling)

100 dB at 10 Hz, and 20 Hz.

60 dB at 100 Hz, 1 kHz, 10 kHz,

20 kHz, 50 kHz, and 100 kHz.

Harmonic Correction

Factors

(Notch Shape)

10 Hz to 20 kHz Notch Frequency

At 2X Center Frequency

At 3X Center Frequency

At 4X Center Frequency

At 5X Center Frequency

50 kHz Notch Frequency

100 kHz Notch Frequency

9.5 dB +0.5 dB

6.0 dB +0.5 dB

4.5 dB +0.5 dB

3.5 dB +0.5 dB

Add 0.5 dB to above values.

Add 1.0 dB to above values.

Load impedance must be 21 MQ +5%,

shunted by <75 pF including cabling

and spectrum analyzer input

capacitance.

The oscillator source impedance

must be 600 Q +5%.

1-1
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Table 1-2

MISCELLANEOUS

Characteristics Performance Requirements

Power Consumption OVA

Table 1-3

ENVIRONMENTAL CHARACTERISTICS’

Characteristics Description

Temperature

Operating 0°C to +50°C

Meets MIL-T-28800B, class 5.

Non-operating —55°C to +75°C

Humidity 90-95% RH for 5 days cycled to 50°C. Exceeds MIL-T-28800B, class 5.

Altitude Exceeds MIL-T-28800B, class 3.

Operating 4.6 Km (15,000 ft).

Non-operating 15 Km (50,000 ft).

Vibration 0.38 mm (0.015”) 10 Hz to 55 Hz, Meets or exceeds MIL-T-2880B,

75 minutes.” class 5, with exception in certain

power modules.”

Shock 30 g’s (1/2 sine), 11 ms, 18 shocks.° Meets or exceeds MIL-T-28800B,

class 5 with exception in certain

power modules.°

Bench Handling 45° or 4" or equilibrium, which-

ever occurs first.

Meets MIL-T-28800B, class 3.

E.M.C. MIL-STD 461A/462 Meets MIL-T-28800B, class 3.

Electrical Discharge 20 kV maximum. Charge applied to each protruding

area of the product under test except

the output terminals.

Transportation®

Vibration 25 mm (1”) at 270 rpm for 1 hour.

Qualified under National Safe

Transit Association Preshipment Test

Procedures 1A-B-1 and 1A-B-2.

Package Drop 10 drops from 91 cm (3 ft).

*With power module except where noted.

> 0.26 mm (0.010") 10 Hz to 55 Hz in TM 501, TM 503, TM 504, TM 506.

°20 g’s (1/2 sine), 11 ms, 18 shocks in TM 501, TM 503, TM 504, TM 506.

4 without power module.

1-2
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Table 1-4

PHYSICAL CHARACTERISTICS

Characteristics ; Description

Finish Plastic-aluminum laminate front panel.

Net Weight : 0.68 kg (1.15 Ibs.)

Overall Dimensions 67.06 mm (2.640”) W X 305.82 mm (12.040") D X 126.24 mm (4.970") H.
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OPERATING INSTRUCTIONS

Installation Instructions

The 067-0938-00 Calibration Fixture is ready for use

when received. Although this Calibration Fixture requires

no power from the power module, for convenience it is

designed to be used in any compartment of any TM 500

series power module. The circuit board edge connector on

the Calibration Fixture is notched to clear any plastic

barrier strips installed in the power module interconnec-

ting jack. Align the Calibration Fixture chassis with the

upper and lower guides (see Fig. 2-1) of the selected

compartment. Push the unit in and press firmlyto seat the

circuit board edge connector inthe inter-connecting jack.

To remove the Calibration Fixture, pull on the release

latch (located in the lower left corner) until the inter-

connecting jack disengages and the Calibration Fixture

slides out.

Repackaging Information

If the Tektronix instrument is shipped to a Tektronix

Service Center for service or repair, attach a tag showing

customer’s name, address, and the name of an individual

at your firm to contact. Include the complete instrument

serial number and a description of the service required.

Save and reuse the package in which your instrument

was shipped. If the original packaging is unfit for use or

not available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to

protect the instrument finish. Obtain a carton of

corrugated cardboard of the correct carton strength

having inside dimensions of no less than six inches

more than the instrument dimensions. Cushion the

instrument by tightly packing three inches of dunnage

or urethane foam between carton and instrument on all

sides. Seal the carton with shipping tape or an in-

dustrial stapler.

BARRIER

SLOT

TOP

GROOVE

GROOVE

2868-2

Fig. 2-1. 067-0938-00 Calibration Fixture installation and removal.
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The carton test strength for this instrument is 200

pounds per square inch.

CONTROLS AND CONNECTORS

(1) NOTCH FREQUENCY Dial

Selects the nominal center frequency of the Calibra-

tion Fixture.

(2) ADJUST FOR NULL Dials

Fine-tunethe notch filter for maximum fundamental

rejection.

() MODE Pushbutton

With pushbutton pressed, the signal from the INPUT

connector is routed through the notch filter circuitry

to the OUTPUT connector. With pushbutton releas-

ed, the input signal by-passes the notch filter

circuitry to the OUTPUT connector.

(5) ATTEN Pushbutton
With pushbutton pressed, the signal from the OUT-

PUT connector is attenuated by 60 dB. With the

pushbutton released, the OUTPUT signal is un-

attenuated.

(6) INPUT Connector

Connection for signal from an oscillator.

@) OUTPUT Connector

Refer to Input-Output Considerations in the

Operating Instructions. Output signal from Calibra-

tion Fixture.

Release Latch

Pull to remove plug-in from power module.

OPERATORS FAMILIARIZATION

Input-Output Considerations

This Calibration Fixture is designed for use in

calibrating sinewave oscillators having a source im-

pedance of 600 9. Source impedance other than 600

will cause errors in the correction factors.

To ensure accurate notch depth and shape when

checking total harmonic distortion, the load impedance

connected to the Calibration Fixture OUTPUT connector

must be at least 1 MQ. In addition, the load capacitance

(the spectrum analyzer input capacitance and coaxial

cable capacitance) must be <75 pF. An 18 inch, 50

coaxial cable has a capacitance of 45 pF.

2-2

CAUTION

To avoid damage to the calibration fixture circuitry,

do not apply a voltage exceeding 30 V peak with

respect to chassis ground to any front panel connec-

tor.

Harmonic Loss (Correction) Factors

When the Calibration Fixture is used with a spectrum

analyzer to measure total harmonic distortion, losses

occur at the various harmonics due to the purely passive

nature of the Calibration Fixture. These losses must be

taken into account to correct the harmonic values shown

on the spectrum analyzer display. Therefore correction

factors must be added to the displayed values to obtain the

true values. Approximate correction factors are shown on

the Calibration Fixture front panel. These numbers should

beincreased by 0.5 dB forthe 50 kHz notch frequency and

1 dB for the 100 kHz notch frequency. See the Specifica-

tion section of this manual or Table 2-1.

Table 2-1

HARMONIC CORRECTION FACTORS

Notch Frequency Setting

10 Hz to

Harmonic 50 kHz 50 kHz 100 kHz

2nd 9.5 dB 10 dB 10.5 dB

3rd 6.0 dB 6.5 dB 7 dB

4th 4.5 dB 5 dB 5.5 dB

5th 3.5 dB 4 dB 4.5 dB

In addition, exact correction factors for a particular

calibration fixture may be determined by performing step

4, Check Harmonic Correction Factors, of the Perfor-

mance Check procedure.

Examples of Use

This Calibration Fixture can be used to check a

sinewave oscillator output level and attenuator accuracy

using a suitable ac voltmeter. It can also be used to

measure oscillator output distortion with a spectrum

analyzer. (Detailed procedures for these measurements

may be provided in the oscillator manual; for example the

SG 505 Oscillator instruction manual.) In addition, the

Calibration Fixture can be used as a precision 600 2 load.
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CONTROLS AND CONNECTORS

NOTCH FREQUENCY

tkHe 10KHz

20kHz

50kHz

100Hz

2868-3
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Measuring Total Harmonic Distortion (THD)

To measure total harmonic distortion, connect the

sinewave oscillator signal to the calibration fixture INPUT

connector and connect the OUTPUT connector througha

coaxial cable (18 inch or less, 50 Q) to the spectrum

analyzer input connector. The function of the Calibration

Fixture, in the NOTCH mode, is to reduce the waveform

fundamental level to a level that will not overload the

spectrum analyzer. This may be checked at any of the

Calibration Fixture notch frequencies. Set the Calibration

Fixture NOTCH FREQUENCY to the desired frequency

and fine-tune the oscillator for best fundamental rejection

on the spectrum analyzer display. Then tune the ADJUST

FOR NULL controls on the Calibration Fixture for op-

timum fundamental rejection. The harmonics can then be

read from the spectrum analyzer display. Algebraically

add the appropriate correction factors listed in Table 2-1

to the harmonic levels on the display to obtain more

accurate values.

Computing Total Harmonic Distortion

Determine the dB values for the 2nd, 3rd, 4th, and 5th

harmonic levels on the spectrum analyzer display (or as

many of these harmonics as are visible). Fig. 2-3 shows a

20 kHz spectrum analyzer harmonic distortion display.

Two methods for computing total harmonic distortion and

examples for each method using the harmonic distortions

levels of Fig. 2-3 follow:

Formula Method for Computing thd:

Substitute the harmonic distortion values (in dB) inthe

following formula:

thd = 20 X logio times

¥10% + 95/104 40°" + 6)/10_ 4 404" + 4.5104 70% + 3.5)/10

The numbers added to the harmonic values in the

formula are the Calibration Fixture correction factors for

each harmonic.

For example, using the harmonic distortion levels in

Fig. 2-3 and the correction factorsin the previous formula:

2nd harmonic = —126 dB + 9.5 = —116.5

3rd harmonic = -123 dB+6 =~—117

dividing by 10 and raising 10 to this power gives:

—116.5+10=-11.65 10'°°=224x10"
117 +10=-11.7. 1077= 2.00 X 10°?

4.24 X 10”

taking the square root results in:

y 4.24 X 10°” = 2.06 X 10°

2-4

taking the log:

logio 2.06 X 10° = —5.69

multiplying by 20:

—5.69 X 20 = —113.7 dB thd

Table Method for Computing thd:

Add the Calibration Fixture correction factors to the

harmonic distortion levels. For example, using the har-

monic distortion levels in Fig. 2-3:

2nd harmonic = —126 dB + 9.5 = —116.5

3rd harmonic = —123dB+6 =-—117

Compute the arithmatic difference between the two

numerically lower dB values—in this case, —116.5 and

—117. Locate this difference value (0.5) in Table 2-2. If the

difference value falls between two of the difference values

in the table, interpolate the corresponding value in the

Additive Factor column. Algebraically add the number in

the Additive Factor column (2.77) tothe numerically lower

dB value:

—116.50

2.77

—113.7 dB thd

The process is repeated using the resulting number

(—113.7) and the next successively smaller harmonic

value.

2868-4

Fig. 2-3. 20 kHz harmonic distortion display.
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