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OPERATORS 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. Also, refer to
Section 1, General Information, for information about electrical shock and its effect
on the human body.

The A6901 is protection Class I equipment

TERMS

IN THIS MANUAL

CAUTION statements identify conditions or practices that could result in damage to
the equipment or other property.

WARNING statements identify condition.; or practices that could result in personal
injury or loss of life.

AS MARKED ON EQUIPMENT

CAUTION indicates a personal injury hazard not immediately 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

@ Static-Sensitive Devices

Ij\ This symbol indicates where applicable cautionary or other information is
~ to be found.

AS MARKED ON EQUIPMENT

" DANGER-High voltage.

@ Protective ground (earth) terminal.

& ATTENTION-refer to manual.

@ivOperators



A6901 Instruction

WARNINGS

POWER SOURCE

This product is intended to operate from a power source that will not apply more
than 250 volts rms between the supply conductors or between either supply
conductor and ground. A protective ground (earth) connection by way of the
grounding conductor in the power cord is essential for safe operation.

USE THE PROPER POWER CORD

Use only the power cord and connector specified for your product. Use only a power
cord that is in good condition.

For detailed information on power cords, see Figure 1-4 in Section 1, General

Information.

Refer cord and connector changes to qualified personnel.

-
GROUNDING THE PRODUCT

This product is grounded through the grounding conductor of the power cord. To
avoid electric shock, plug the power cord into a properly wired receptacle before
connecting to the product input or output terminals. A protective-ground (earth)
connection by way of the grounding conductor in the power cord is essential for

safe operation.

USE THE PROPER FUSE

To avoid fire hazard, use only the fuse specified in the parts list for your product,
and which is identical in type, voltage rating, and current rating.

Refer fuse replacement to qualified service personnel

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion. do not operate this product in an atmosphere of explosive gases
unless it has been specifically certified for such operation.

DO NOT REMOVE COVERS OR PANELS

To avoid personal injury, do not remove the product covers or panels. Do not operate
the product without the covers and panels properly installed.
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Section 1

The A6901 Ground Isolation Monitor is an indirect grounding device that connects
between the power source and test equipment, and allows you to reference your
measurement to a. low voltage rather than ground. Should an excessive voltage
level be applied to the test instrument common lead, the A6901 will interrupt the
line and neutral poles to the supply-main source and connect the protective ground
(earth) green-yellow conductor from the supply-main source .to the isolated
grounding system. The A6901 Ground Isolation Monitor confirms afunctional
protective ground (earth) connection in the supply-main source and allows elevated

measurements.

The A6901 does not limit test equipment performance

This section contains a basic content description of both the Operators and Service

portions of the Instruction Manual, information on instrument installation, power
requirements, electric shock, packaging for shipment, and specifications. The
Specification portion consists of three tables; Electrical, Environmental, and

Physical Characteristics. -

A Standard Accessories list and full-page instrument Dimensional Drawing is also
contained in this section.
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The A6901 allows limited elevation of the test-equipment chassis to voltage levels
above or below protective ground (earth). The primary application for voltage
elevation is for ground-loop noise measurements and chassis elevation to logic

circuit levels for digital troubleshooting.

The A6901 also provides for normal (grounded) operation simply by setting the
GROUNDING MODE switch to GROUNDED.

The A6901 Ground Isolation Monitor is an indirect grounding device which is
connected in series with the Supply-main source and an oscilloscope or other test
equipment. It performs the following functions:

ISOLATES EQUIPMENT FROM PROTECTIVE GROUND (EARTH)

Isolates the protective grounding (earth) system and allows elevation of the test
equipment chassis both above and below protective ground (earth). See Figure 1-1.

Continuously monitors the voltage and current on the isolated grounding system
and when the v~ltage exceeds 40 V peak from protective ground (earth) or the
current exceeds the selected value (0.5. 3.5. or 5 milliamperes). the A6901 will
disconnect power to the isolated equipment. re-establish the protective grounding
(earth) system. and sound an audible alarm.

Monitors Supply-Main Polarity and Checks for an Open Ground Conductor. At
initial turn-on, tests for open protective ground (earth) conductor and for line-and-
neutral conductor reversal of the A6901 to the supply-main source. An audible alarm
indicates a ground-fault condition. See Figure 1-2.

Monitors Ground Impedance. When activated, continuously tests the impedance of
the protective ground (earth) conductor between the Monitor and the supply-main
source. An audible alarm indicates an impedance in the protective ground (earth)

conductor. See Figure 1-3.

NOTE

For further information, refer to Section 2, Operating Instructions.
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General Information-A6901

I ISOLATEO

EQUIPMENT

PROTECTIVE
GROUND
(EARTH)

-=
(EARTH) OPEN "

, ISOLATED
GROUNDING
SYSTEM

CONDITIONS:
1. POWER SWITCH ON.
2. GROUNDING MODE SWITCH AUTO ISOLATED.
3. PUSH TO ACTIVATE BUTTON-MOMENTARILY ACTIVATED.
4. PUSH TO TEST BUTTON-NOT ACTIVATED.

3618-18

Figure 1-1. The A6901 isolates equipment from protective-ground (earth) and monitors the

isolated grounding system.
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General Infonnation-A6901

CONDITIONS FOR TESTING GROUND CONTINUITY
1. POWER SWITCH ON.
2. GROUNDING MODE SWITCH GROUNDED.
3. PUSH TO ACTIVATE BUTTON-NOT ACTIVATED.
4. PUSH TO TEST BUTTON-NOT ACTIVATED.

3618-16

Figure 1-2. The A6901 tests for ground continuity and for line-and-neutral conductor
reversal.
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General Information-A6901

A CONOITIONS
, .POWER SWITCH ON
2 GROUNOING MODE SWITCH GROUNDED
3 PUSH TO ACTIVATE BUTTON -MOMENTARILY ACTIVATED

B CONDITIONS
1 POWER SWITCH ON
2 GROUNDING MODE SWITCH GROUNDED.
3 PUSH TO ACTIVATE BUTTON -MOMENTARILY ACTIVATED
4 PUSH TO TEST BUTTON -MOMENTARILY ACTIVATED

3618-17

Figure 1-3. The A6901 tests protective ground (earth) conductor impedance between
Monitor and supply-main source.
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General Information-A6901

INSTRUCTION MANUAL

The Instruction Manual is composed of two parts; the Operators Information and the
Service Information as defined below.

OPERATORS INFORMATION

The Operators portion of this manual is contained in the first two sections

Section 1-General Information contains the Instruction Manual content
description, electric shock, operators installation instructions, packaging for
shipment instructions, electrical, environmental, and physical characteristics, and a
Standard Accessories list.

Section 2-0perating Instructions contains information relative to operating and
checking instrument operation. Typical applications are also included in this section.

SERVICING INFORMATION

The Servicing Information of this manual contains the following sections

THE REMAINING PORTIONS OF THE INSTRUCTION MANUAL
CONTAIN SERVICING INSTRUCTIONS. THESE SERVICING
INSTRUCTIONS ARE FOR USE BY QUALIFIED SERVICE PERSONNEL
ONL Y. TO A VOID ELECTRIC SHOCK OR OTHER PERSONAL INJURY;
DO NOT PERFORM ANY SERVICING OTHER THAN THA T DESCRIBED
IN THE OPERA TORS PORTION OF THIS MANUAL UNLESS YOU ARE
QUALIFIED TO DO SO.

Section 3-lnstallation, contains instructions for installation and setup to be used by
qualified service personnel only.

Section 4- Theory of Operation, contains basic and general circuit analysis that
may be useful for servicing the instrument.

Section 5-Maintenance, describes routine and corrective maintenance procedures
with detailed instructions for replacing assemblies, subassemblies, and individual

components.

Section 6-Performance Check, contains procedures to check the electrical
characteristics of the A6901 Ground Isolation Monitor.

Section ?-Instrument Options, contains a description of available options and
locations of incorporated information for those options.

@ 1-5



General Information-A6901

Section 8-Replaceable Electrical Parts. contains information necessary to order
replaceable parts and assemblies related to the electrical functions of the
instrument.

Section 9-Diagrams and Circuit Board Illustrations, includes a detailed circuit

schematic, circuit board component locator, and locations of test points to aid in
performing the Performance Check procedure.

Section .1O-Replaceable Mechanical Parts, includes information necessary to order
replaceable mechanical parts and shows exploded drawings which identify
assemblies.

WHAT IS ELECTRIC SHOCK?

The A6901 allows potentials up to 40 volts peak (28 volts rms) to be present on
accessible parts of the isolated test equipment. While the A6901 controls and limits
this potential to that accepted as safe by national and international standards, some

persons may, nevertheless, be susceptible to this potential. To avoid electric shock
we recommend that you, and persons in the vicinity of the isolated equipment,
refrain from unnecessary contact with the isolated equipment.

The A6901 does not limit the current when isolating potentials are less than 40
volts peak.

According to Stedman's Medical Dictionary, electric shock is "a sudden violent
impression caused by the passage of a current of electricity through any part of the
body." It says nothing about the magnitude of that current.

The human body is electrically controlled. that is. it operates in response to its own
minute electrical signals. Different persons will have different resistances and
sensitivities to electricity.

The threshold of current perception is about 1/2 mA for 99.9% of the population,
according to Charles F. Dalziel, writing in the February 1972 IEEE spectrum. In other
words, 999 persons out of a thousand will perceive a current of 1/2 mA; one will
not.

The let-go current is the "maximum current a person can tolerate and at which he
can still release the conductor by using the muscles directly stimulated by that
current. The maximum uninterrupted safe values are 9 mA and 6 mA for normal
men and women," respectively. (Emphasis added.) From "Electric Shock Hazard," by
"Gharles F. Dalziel, Feb. 1972 IEEE spectrum. The "conductor" is the source of

current which the subject has grasped.

"Further increase in current up to values that are not well-defined but thought to be
on the order of 100 mA may cause a fibrillation of the heart," wrote K.S. Geiges in
the February 1957 AlEE Transactions, Part III-Power Apparatus and Systems,
Volume 75, 1956, in an article entitled "Electric Shock Hazard Analysis," In this

article, Geiges specified six important parameters as follows'
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General Information-A6901

500 0.
1.500 0.
0.2 mA

6-20 mA ac.
depending on the person.

Lowest Resistance of the Body

Wet Skin, Outdoors. Dry Skin, Indoors. Threshold of Perception. .

Let-Go Current, Adults. .

Safe Current. Adults

AC DC 5 mA rms @ 30 V

5mA@40V

.'Current caused by ordinary household voltage (120 V, North America; and 240 V,
Europe) will be 240 mA (120 V/500 0} and 480 mA (240 V/500 0), showing that

lethal shock can occur in the home."

.(;urrents above those possible from ordinary household voltage across a body
ili'pedance of 500 O (usually in the ampere range) can affect the nerve centers,
causing paralysis. The most common effect of paralysis is respiratory failure. (Power
linemen are subject to this.) Such current passing through the body causes
hemorrhages and burns." (K.S. Geiges, Feb. 1957 AlEE Transactions, "Electric

Shock Hazard Analysis.")

SUMMARY EFFECTS OF ElECTRIC SHOCK

.Currents above the reaction-current level may cause an involuntary movement

and trigger a serious accident.

.If long continued, currents in excess of one's let-go current passing through the
chest may produce collapse, unconsciousness, asphyxia, and death.

.It is believed that ventricular fibrillation in a normal adult worker is unlikely if the
shock intensity is less than 116/t1/2 mA, when t is in seconds.

.An alternating current of 20 pA may produce ventricular fibrillation if injected
directly into the human heart. Deaths are currently ascribed to medical
apparatus in which minute stray currents are alleged to cause fatalities.

.Currents in the order of milliamperes flowing through nerve centers controlling
breathing may produce respiratory inhibition that may last for a considerable

period, even after interruption of the current.

.Cardiac arrest may be caused by relatively high currents flowing in the region of

the heart.

Current in the order of amperes may produce fatal damage to the central

Ill.'rvous system.

.Electric currents may produce deep burns. and currents sufficient to raise body
temperature substantially produce immediate death.

.Delayed death may result from serious burns or other complications

@ 1-7



General Information-A6901

.Capacitor discharges in excess of 50 joules (watt-seconds) are likely to be

hazardous.

From "Electric Shock Hazard," by Charles F. Dalziel, in Feb. 1972, IEEE Spectrum

INSTALLATION

INITIAL INSPECTION

This instrument was inspected both mechanically and electrically before shipment.
It should be free of mars or scratches and should meet or exceed all electrical
specifications. To confirm this, inspect the instrument for physical damage incurred
in transit and test the electrical performance by following the Power-Up Sequence
procedure in Section 2, Operating Instructions. Verify Performance Requirements by
referring a qualified service person to the servicing sections of this manual. If there
is damage or deficiency, contact your local Tektronix Field Office or representative.

OPERATING-POWER INFORMATION

The A6901 Ground Isolation Monitor can be operated from either a 115-volt or 230-
volt nominal grounded neutral supply-main source, 48 to 66 hertz. Fuse installation
information is printed on the bottom of the Monitor.

Ei:J
To ensure proper operation of the Monitor, always check for the proper
setting on the VOLTAGE SELECTOR RANGE switch located on the
bottom of the Monitor before connecting the Monitor to the supply-
main source. See Operating Voltage Selection below.

Operating Voltage Selection

The VOLTAGE SELECTOR RANGE switch (located on the bottom panel) allows
selection of 115-volt or 230-volt nominal line voltage operation.

POWER CORD INFORMATION

The A6901 , standard Ground Isolation Monitor is shipped from the factory with the
proper power cord and the fuses installed for North American 120 V operation. See
Figure 1-4 if your Monitor is equipped with optional accessories, rather than
standard accessories. Refer power cord and fuse substitution to qualified service

~ersonnel.

OPERATING TEMPERATURE

The A6901 can be operated where the ambient air temperature is between -15
degrees to +55 degrees C and can be stored in ambient temperatures from -62
degrees to +85 degrees C. After storage at temperatures outside the operating
limits. allow the chassis temperature to reach the operating value before applying

power.
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General Information-A6901

Nominal

Line-Voltage

(AC)

Plug
Configuration

Reference
StandardsUsage Option #

l 'ANSIC73011 2NEMA 5-15-P

31EC 83

North American
120V/15A 120 V STANDARD

4CEE (7), II

IV, VII

31EC 83

Universal Euro
240V/10-16A

240 V A1

UK
240V13A

5BS 1363
31EC 83

A2240 V

Australian
240V/10A

6AS C112240 V A3

Not available on the
A6901 due to the lack
of a grounded neutral
connection in the 240 V
North American system

North American
240V/15A

A4

Switzerland
220V ,I 6A 7SEV220V A5

'ANSI-American National Standards Institute
2NEMA-Nalional Electrical Manufacturer's Association
JIEC-International Electrotechnical Commission
"CEE-International Commission on Rules for the Approval of Electrical Equipment
sBS-British Standards Institute
6AS-Standards Association of Australia
7SEV-Schweizevischer Elektrotechischer Verein

3618-4

Figure 1-4. Power cord and plug identification information
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PACKAGING FOR SHIPMENT

If this instrument is to be shipped for long distances by commercial transportation, it
is recommended that the instrument be packaged in the original manner. The carton
and packaging material in which your instrument was shipped should be saved and

used for this purpose.

Also. if this instrument is to be shipped to a Tektronix Service Center for service or
repair. attach a tag to the instrument showing the following. Owner of the
instrument (with address). the name of a person at your firm who can be contacted.
complete instrument type and serial number. and a description of the service

required.

If the original packaging is unfit for use or not available, package the instrument as
follows"

1. Obtain a corrugated cardboard shipping carton having inside dimensions at
least six inches greater than the instrument dimensions; refer to Table 1-1 for

carton test strength requirements.

2. Enclose the instrument with polyethylene sheeting or equivalent to protect the
finish of the instrument.

3. Cushion the instrument on all sides by tightly packing dunnage or urethane
foam between the carton and the instrument. allowing three inches on each
side.

4. Seal the carton with shipping tape or with an industrial stapler

5. Mark the address of the Tektronix Service Center and your return address on
the carton in one or more prominent locations.

TABLE 1-1

Shipping Carton Test Strength

1-10 REV JUN 1986



General Information-A6901

SPECIFICA TION

The Electrical Characteristics listed in Table 1-2 apply when the following
conditions are met:

(1) The line voltage must be 109V, 60 Hz, within the limits of 90V and 128V, (2) all
specifications are valid at an ambient operating temperature between -15 degrees
and +55 degrees C, unless otherwise stated, and (3) the instrument must be in an
environment that meets the limits described in Table 1-3.

Any conditions that are unique to a particular characteristic are expressly stated as
apart of that characteristic. Environmental characteristics are listed in Table 1-3.
and Physical characteristics are listed in Table 1-4.

TABLE 1-2

Electrical Characterisitics

Trip Voltage

SENSE CIRCUIT

28 V ac rms (40 V pk), or + or -40 V dc

within 5%. Refer to Figure 1-5.

Less than 20 msDC Voltage Trip Delay

DC Current Trip

(CURRENT SELECTOR)

Range

0.5 mA
I
10.47 to 0.53 mA.

2.5 to 3.5 mA, maximum3.5 mA

5.0 mA 4.0 to 5.0 mA. maximum

Source Ground Continuity
(Protective Ground [Earth] to

Neutral)

POWER Switch

OFF

-15° to +25°C

(ambient)

5 ohms or less with A6901 cold (off for

at least 10 minutes) to obtain operation

(ACTIVATE).

+25° to +55°C
(ambient)

10 ohms or less with A6901 cold (off for

at least 10 minutes) to obtain operation

(ACTIVATE).
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General Information-A6901

TABLE 1-2 (CONT)

Electrical Characterisitics

Performance RequiremeCharacteristic

Source Ground Continuity (Cont)

POWER Switch (cont)

ON 1 k ohms or less after 2 minutes opera

tion to sustain operation (remain

ACTIVATED).

Less than 0.5 mA rms (with 1.5 kilohm
leakage current meter).

Leakage Current

(A6901 not activated)

Neutral-to-Ground

Continuity

Must trip between 3 V and 10 V rms
(8.5-28.3 V p-p), 50 Hz, at TP440 with
J440 removed and a 5 megohm !1% source

1-12 @



General Information-A6901

Characteristic

~eutral Fuse

Line Voltage Range

90to250Vac

Load Power

90 to 128 V ac

TABLE 1-2 (CONT)

Electrical Characterisitics

Performance Requirement

8 A Medium, 250 V

500 W maximum.

500 W maximum.180 to 250 V ac

TABLE 1-3

Environmental Characteristics

InformationCharacteristic

Meets MIL- T -288008, class 3.

-15 degrees to +55 degrees C
(+5 degrees to +131 degrees F)

Temperature

Operating

Nonoperating -62 degrees to +85 degrees C
(-80 degrees to +185 degrees F)

Exceeds MIL- T -288008, class 3

To 4,500 m (15,000 ft).

Altitude

Operating

To 15.000 m (50.000 ft)Nonoperating

Exceeds MIL- T -288008, class 3Humidity (Operating
and Nonoperating)

Five cycles (120 hr total), referenced to MIL

STD-810C Method 507.1. Procedure IV,
modified as specified in MIL- T -288008
paragraph 4.5.5.1.1.2 at 95% to 97%
relative humidity and at 30 degrees C to 60
degrees C.

Vibration (Operating) Meets or exceeds MIL- T -288008, class 3.

0.64 mm (0.025 in.) p-p. 10 to 55 Hz sine
wave. Total time of test- 75 minutes.
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General Information-A6901
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Figure 1-5. A6901 trip-current level with relation to the frequency of the applied current.
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General Information-A6901

NOTE: DIMENSIONS ARE GIVEN WITH THE TOP FIGURE IN
MILLIMETERS AND THE BOTTOM FIGURE IN INCHES

3618-7

Figure 1-6. A6901 dimensional drawing
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General Information-A6901

STANDARD ACCESSORIES

1 ea

1 ea

1 ea

Instruction Manual (multilingual)
Power Cord, 3 meters'

Load Cord 17.5 cm IEC to
NA Female 120 v'

Fuse. 3AF DIN Metric
Fuse, 0.062 A Slowblowing 3AG

(for North American 240 V operation)'

1 ea

1 ea

NOTE

Standard Accessories for instruments equipped with Options A 1, A2,
A3, and A5 will differ from those listed above.

For detailed information on standard accessories or Option A 1, A2, A3
or A5 Accessories refer to the Accessories page at the rear of Section
10, Replaceable Mechanical Parts, and to Section 8, Replaceable
Electrical Parts.

OPTIONAL ACCESSORIES

Carrying case

2. Power Cord, 2.2 M, IEC-male-to-IEC-female. (Eliminates the need for Load Cord
when powering test instruments having a detachable IEC female power cord.)

For detailed information refer to the Accessories page at the rear of Section 10,
Replaceable Mechanical Parts.

'These accessories are standard for North American (120 volt) operation only; refer to
Section 7. Instrument Options to determine the standard accessories necessary for
operation in countries other than North America.
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Section 2

This section will familiarize you with the capabilities and operation of your A6901

Ground Isolation Monitor. A thorough understanding of this information will help
you to use the applications suggested here, and may inspire some of your own.

Familiarization begins with a description of the controls. connectors. and indicators.
and continues with a discussion of the sequence of events necessary for proper
checkout and operation each time the A6901 is powered up. An Audible Alarm
Signal Code table provides a quick reference to the conditions that cause an alarm
to ~ound. The Detailed Operating Information portion of this section concerns
specific features of the A6901. and how those features react to various conditions.
Tt)e section concludes with a few general applications with suggested equipment

configurations.

NOTE

Information concerning the service of this instrument begins with
section 3 to the end of the manual. and is for use by Qualified Service

Personnel Only.

The A6901 Ground Isolation Monitor has been designed and tested in accordance
with IEC Publication 348, Safety Requirements for Electronic Measuring Apparatus,
and has been supplied in a safe condition. This instruction manual contains some
information and warnings which have to be followed by the user to ensure safe
operation and to retain the A6901 in safe condition.
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CONTROLS, CONNECTORS AND INDICATORS

The A6901 front- and rear-panels are shown in Figure 2-1 and Figure 2-3 and the
bottom-panel fuses and switches are shown in Figure 2-2. A brief, functional
description of each control, connector, and indicator is included in the illustration.

Refer to Detailed Operating Information for additional information.

POWER-UP SEQUENCE

The following procedure details the sequence of events necessary for proper
operation each time the A6901 Ground Isolation Monitor is powered up. Table 2-1
lists the audible alarm signals that will occur with various conditions. Also refer to

Detailed Operating Information later in this section.

TABLE 2-1
Audible Alarm Signal Code

2-1@



Operating Instructions-A6901

TABLE 2-1 (CONT)

Audible Alarm Signal Code

A6901

Operator Action

Alarm
Status Condition

-

Press PUSH TO

ACTIVATE button.

(AUTO ISOLATED

Mode)

Alarm Sounds FAULT CONDITION:
Impedance in the

protective ground (earth)
conductor in the supply-
main source to the
A6901 Monitor.

Alarm Silent

Alarm Sounds

Normal operation

Set GROUNDING MODE

switch to GROUNDED.

Press PUSH TO TEST

button.

FAULT CONDITION:

A6901 Malfunction

Alarm Silent

Set GROUNDING MODE
switch to AUTO
ISOLATED. Press
PUSH TO TEST
button. .

Alarm Sounds

Normal operation

Normal Operation. (The
ISOLATED and LOAD
ACTIVATED indicators
should extinguish).

Alarm Silent FAULT CONDITION
A690' Malfunction

To ensure safe operation of the A6901 and the instrument to which
th~.. A6901 is supplying power, this Power-Up Sequence must be
performed each time power is applied.

2-2 @



G) PUSH TO TEST SWITCH-Provides a means to check the A6901 for
proper operation by applying a voltage and current (exceeding the trip
level) to the isolated ground.

@ POWER Switch-Applies or removes source power to the A6901.

@ GROUNDING MODE Switch-
AUTO ISOLATED-Isolates the load's protective ground-
ing system from ground. (earth)
GROUNDED-Connects the load's protective grounding
system directly to ground. (earth)

0 ISOLATED Indicator-lndicates when the load's protective grounding
system is isolated from ground. (earth)

@ PUSH TO ACTIVATE Switch-Activates ttle A6901 circuits to their
monitoring mode, and provides power to the load.

@ LOAD ACTIV ATED Indicator-lndicates when power is being applied to
the load.

3618-2

Figure 2-1. Front-panel controls and indicators
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G) F41 Q-Provides fuse protection for the ac line input to the internal

power supply.
-

0 F520-Provides fuse protection for the ac neutral input.

(i) F530-Provides fuse protection for the ac line input.

0 Line Voltage Selector-Sets Monitor for 115-volt or 230-volt

operation.

@ CURRENT SELECTOR Switch-Allows selection of three load-
leakage-current magnitudes at which the Monitor will interrupt the

load's power. See warning note below.

C:~;~-~~l

To avoid electrical shock hazard. refer the
setting of the CURRENT SELECTOR

switch to qualified service personnel only.

Figure 2-2. A6901 bottom-panel fuses and switches.
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G) LOAD Connector-Provides power through the A6901 to the

equipment.

0 POWER IN Connector-Provides power to the A6901 circuitry and to
the LOAD connector.

3618.3

Figure 2-3. Rear-panel connectors.

PRELIMINARY SETUP

To avoid a dangerous electrical-shock hazard, do not operate this
Monitor if you have exposed broken skin (e.g., open cuts or skin
punctures). The body resistance below your skin is relatively low,
which greatly increases the possibility of allowing dangerous current
levels to flow.

To avoid electrical-shock hazard, do not touch any ground-referenced
potentials while touching the isolated device. Devices isolated with the
A6901 can have potentials of up to -40 volts to +40 volts peak on

accessible parts.

2-5@



Operating Instructions-A6901

NOTE

Before connecting any device to the LOAD connector, perform the

following steps:

OFF
GROUNDED

1 Set the A6901 front-panel switches as follows.

POWER. GROUNDING MODE

To avoid electrical-shock hazard, allow the A6901 to remain OFF for at
least 10 minutes before connecting it to another power source. This
allows time for the internal sensing thermistor to cool.

2. Set the Line Voltage Selector switch (on the bottom of the A6901 ) to match the
voltage of the supply-main source to be used. Refer to Figure 2-2. Connect the
A6901 POWER IN to the supply-main source, via the power cord supplied with
the unit. The supply-main source socket must match the power-cord plug, and

must be properly connected to the local protective ground (earth) conductor.

3. Set the POWER switch to ON

If the alarm sounds, the supply-main source protective ground (earth)-to-
neutral connection is either open or the line and neutral conductors are
reversed. The A6901 power plug can be reversed in its outlet socket only in
systems that, (1) utilize a nonpolarized supply-main source and, (2) that are
equipped with outlet sockets that allow power-plug reversal (i.e., Option A 1 ,
Universal European). If reversing the power plug in the outlet socket does not

solve the problem, refer repairs of the supply-main source to a qualified

electrician.

4. Press the PUSH TO ACTIVATE button. If the LOAD ACTIVATED indicator lights,
it indicates proper protective grounding (earth) connection to the A6901 ;
proceed to step 5. If the audible alarm sounds, the protective ground (earth) has
an impedance between the supply-main source and the A6901 POWER IN
connector. Set the POWER switch to OFF, and refer repairs of the supply-main
source protective ground (earth) to a qualified electrician.

I
WARNING

To avoid electric shock hazard, do not repeatedly press the ACTIVATE
button. This action results in a warming of the internal sensing
thermistor and could cause the A690t to activate on a high-impedance
ground-to-neutral connection.

If the A6901 does not activate the first time theACTIVA TE button is
pressed, the protective grounding (earth) impedance is greater than
specified. Refer repairs of the supply-main source protective ground to
a qualified electrician.
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5.

~

I.:: R N --;;;--1

When the A6901 is operated in the Isolated Mode, the following
criteria must be followed to avoid electrical-shock hazard:

The A6901 must only be used by persons of normal adult stature.
Children and very small stature adults are more susceptible to
small currents than persons of normal adult stature.

a.

The A6901 must only be used by persons in good health. Persons
of the class "Population at Risk" (i.e.. cardiac patients, users of
medications and drugs, or persons requiring metallic braces for
support) are more susceptible to small currents than other

persons.

b.

-
The A6901 must be operated in a dry, low-humidityenvironment;
persons are more susceptible to small currents in moist or wet
environments.

c.

--
and check6.

that the ISOLATED indicator lights.

I WARNING I

An improper (or open) protective ground connection between the
A6901 and the isolated equipment can cause an electrical-shock
hazard. Verify the continuity of the protective ground (earth) lead in the
interconnecting power cable between the A6901 LOAD connector and
the equipment to be isolated.

r-

9.

10.
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11. Set the GROUNDING MODE switch to AUTO ISOLATED

Some people may perceive electric shock when operating test
equipment powered by the A6901 within the elevated voltage and
current limits of the A6901. This is normal for a minority of the
population and the extent of perception will vary with operating
conditions. Care must be taken when you perceive a voltage to avoid
secondary injuries caused from spontaneous reaction.

This completes the Power-Up Sequence.

DETAILED OPERATING INFORMATION

AuDIBLe ALARM

An audible alarm indicates a "trip" condition in the A6901; that is, the protective
ground (earth) connection is re-established and the power to the load is
disconnected. There are three modes in which the A6901 alarm will sound to

indicate a trip condition:

Connecting to the Supply. In this mode. the supply-main source is checked
for ground continuity and neutral/line conductor reversal. The audible alarm
indicates a .'trip" condition has occurred (due to a problem in the supply-main

source).

2. Verifying A6901 Operation. In this mode, the PUSH TO TEST feature verifies
proper operation of the A6901. The audible alarm indicates a ."trip" condition
has occurred (due to excessive voltage and current applied to the isolated
protective ground (earth) conductor caused bya simulated fault condition in the

load).

3. Monitoring the Isolated Ground. In this mode, the isolated protective ground
(earth) voltage and current are continuously monitored. The audible alarm
indicates a "trip" condition has occurred (due to excessive voltage and current

on the isolated ground).

The A6901 Ground Isolation Monitor POWER switch must be set to the OFF
position for 2 to 3 seconds to disable and reset the audible alarm.

The audible alarm will sound when any of the following conditions exist

The protective grounding (earth) conductor of the supply-main source is open

(not connected to the grounded supply (neutral) conductor).

This occurs because the leakage current of the A6901 will allow the voltage on
the A6901 chassis to approach one-half the supply voltage. This voltage
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difference between the grounded supply (neutral) conductor and the A6901
chassis will generate a ground continuity trip signal, causing the alarm to

sound.

2. The grounded (neutral) and ungrounded (line) supply conductors are
interchanged. The voltage difference between the ungrounded (line) supply
conductor and the A6901 chassis will generate a ground continuity trip signal
(as if the protective grounding (earth) conductor was open) and cause the alarm

to sound.

3. Both of the aforementioned conditions exist at turn-on. The potential difference
between the ungrounded (line) supply conductor and chassis will generate a
ground continuity trip signal, and cause the alarm to sound.

GROUNDING MODE SWITCH

The GROUNDING MODE switch has two positions; AUTO ISOLATED (active) and

GROUNDED (passive).

Grounded Mode

If the Mode switch is set to the GROUNDED position, the load's protective
grounding (earth) conductor remains connected to the supply-main source's
protective grounding (earth) conductor, with an impedance of less than 0.1 ohm at a

current of 25 amperes. Regardless of the load conditions, the A6901 will remain
passive; power will continue to be supplied to the load, limited only by the A6901

line fuse, F530.

Auto Isolated Mode

If the Mode switch is set to the AUTO ISOLATED position, the load's protective
grounding (earth) conductor is disconnected (isolated) from the supply-main
source's protective grounding (earth) conductor; the A6901 is now active

(monitoring).

~

Component damage in the equipment under test can occur when the
probe-ground lead of an isolated test instrument is connected to a test
circuit as a result of stray capacitance discharge of the load's primary
(supply-main source) wiring. See Precautions to Avoid Circuit Damage.

The A6901 will continue to provide power to the load and isolate the load's
protective grounding (earth) system as long as: (1) leakage current of the load
remains less than the preselected current magnitude (0.5, 3.5 or 5.0 milliamperes),
and (2) the voltage difference between the protective grounding system (earth) and

the isolated equipment chassis is less than 40 V peak.
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ADO Not attempt to change the bottom-panel CURRENT SELECTOR
switch setting. To avoid electrical-shock hazard, refer the setting of this
switch to qualified service personnel only.

If the leakage current of the load exceeds the preselected magnitude (0.5, 3.5, or 5.0
milliamperes) the A6901 will generate a voltage/current trip signal. This trip signal

will sim.ultaneously disconnect the load from the supply-main source, connect the
load's protective grounding (earth) conductor to the supply-main source's protective
grounding (earth) conductor, and sound the audible alarm.

PRECAUTIONS TO AVOID CIRCUIT DAMAGE

Instruments powered from the A6901. when in the AUTO ISOLATED mode. are
subject to damage if the proper precautions are not observed. A discussion of the
three potential sources of instrument damage follows.

1. Potential Circuit Damage From a 40-Volt or Greater
Point In a Test Circuit -

~
-

Do not connect a probe-ground lead from an isolated test instrument to
any potential greater than 40 volts peak when operating the test
instrument from the A6901 in the AUTO ISOLATED mode. Damage
can occur, both to the circuit under test, and to the isolated testing
instrument

-

A potential of 40-volts or greater (i.e, a 50-volt supply) connected to the isolated
test instrvment's probe-ground lead will trip the A6901 and establish the
protective-ground (earth) connection. Refer to Figure 2-4 This will short the 50-volt
supply directly to earth ground through the A6901. The A6901 will disconne~t
power from the test instrument approximately 20 milliseconds after the protective-
ground (earth) contact has been established. Instrument damage can occur during
this 20-millisecond interval. Therefore, to reduce the possibility of instrument
damage, it is extremely important that a fuse be connected in series with the probe-
ground lead; refer a qualified service person to the Installation section of this

manual (Section 3),

2. Potential Circuit Damage Resulting From a Loss of Power

In the A6901

A fault condition in the A6901, the test instrument, or the instrument under test
can cause circuit damage when the test instrument is isolated from protective
ground (earth). Refer to Figure 2-5. An instrument fault condition, such as a shorted
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Figure 2-4. Typical instrument power-source configuration showing the probe-ground
reference-voltage current path .
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Figure 2-5. Typical instrument power-source configuration showing the fault-condition
current path.
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Figure 2-6. Typical instrument power-source configuration showing the distributed-
capacitance discharge path.
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capacitor, could apply sufficient voltage and current to the isolated chassis ground
path to exceed the A6901 trip level, as determined by the bottom-panel CURRENT

SELECTOR switch.

The protective ground (earth) connection is established when the A6901 trips. and
approximately 20 milliseconds later the A6901 will disconnect power from the test
instrument. Instrument damage can occur during this 20-millisecond interval.
Therefore. to reduce the possibility of instrument damage. a fuse should be
connected in series with the probe ground lead. Refer qualified service personnel to

the Installation section in this manual.

3. Potential Circuit Damage Resulting From Distributed-
Capacitance Discharge

Ei:J
Component damage can occur when the probe-ground lead of an isolated
test instrument is connected to a test circuit. Refer to Figure 2-6.

When a test instrument, such as an oscilloscope, is isolated (indirectly grounded
through the A6901) distributed capacitance between the line and neutral
conductors will begin to charge. This charge will reach a maximum theoretical

potential of one-half the voltage source via leakage current. The A6901 however,
limits this charged potential to 4O-volts peak; the leakage current is limited to a level
determined by the setting of the CURRENT SELECTOR switch. Circuit damage can
occur when the test-probe ground lead from the isolated instrument is connected to

an elevated point in a test circuit. The voltage charged in the distributed capacitance
will discharge to earth ground through the probe-ground lead, and could cause

damage to semiconductor devices in the test circuit. Whether component damage
occurs depends upon the level of instantaneous current discharge. The discharge
current is determined by the impedance of the discharge circuit, and the RC time

constant of the discharge path.

There are three precautions you can take to limit the effect of distributed

capacitance current discharge into the circuit under test:

Connect the instrument (oscilloscope) test probe tip to the circuit under test
first, and then connect the probe ground lead. This sequence allows the
current from the distributed capacitance to be discharged through the

resistance in the probe tip.

2. Connect the instrument (oscilloscope) probe-ground lead to a low-impedance

point in the circuit under test to discharge the distributed-capacitance charge.
then quickly move the probe-ground lead to the desired point in the circuit.

3. If neither of the above two methods are satisfactory, a 1 :1 isolation
transformer, with a grounded shield (screen) between the primary and
secondary windings, may be connected between the A6901 and the

instrument under test. This method should eliminate the problem.
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TRIP-CURRENT FREQUENCY RESPONSE

The signal current level at which the A6901 will trip, is a function of the signal
frequency present on the protective ground (earth) conductor. As shown in Figure 2-
7, a signal current level approaching 4.5 milliamperes at 10 kilohertz could flow in
the protective ground (earth) conductor before the A6901 sensing circuitry would
trip; this could occur even while the A6901 CURRENT SELECTOR switch is in the
0.5 mA position.

APPLICATIONS

The A6901 Ground Isolation Monitor provides a means to elevate an electrical

equipment chassis up to 40 volts above or below ground. This capability can be
utilized in logic circuit measurements. or in systems exhibiting ground-loop noise
problems. The following basic examples illustrate some of the applications possible
using the A6901 Ground Isolation Monitor. Contact your local Tektronix Field Office
or representative for additional assistance.

TELEPHONE EXCHANGE EQUIPMENT

Telephone exchange test equipment must often be connected to measure signals
where the exchange operates from a local Utility Power Source and control signals
come from a distant exchange (or PBX) powered by a different supply-main source,
each with separate grounds. See Figure 2-8A.

Voltage readings taken with test equipment grounds connected as shown in Figure
2-8A may be erroneous. This is because of the potential difference that can exist
between the separate earth grounds of the two exchanges.

The problem can be eliminated by connecting the A6901 Ground Isolation Monitor
between the test equipment and the local supply-main source at any exchange. See
Figure 2-88. Connected in this manner, the A6901 effectively isolates the test
equipment from local protective ground (earth), and allows voltage measurements to
be referenced to their source.

GROUND CONTINUITY TESTING

The A6901 Ground Isolation Monitor will automatically test the ground continuity of
the power source to which it is connected. The A6901 will not activate if the
impedance between the protective-grounding (earth) conductor and the neutral
conductor exceeds the specification. Refer to Electrical Characteristics, Table 1-2.

GROUND LOOP NOISE

Ground loops (unwanted ground currents) are often introduced into measurements
simply by inserting the test instrument into the system. Refer to Figure 2-9A. The
A6901 Ground Isolation Monitor will interrupt the return protective-ground path
that the test instrument has inserted into the system. Refer to Figure 2-98. This
application will prevent unwanted ground currents from adversely affecting
measurements.
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Figure 2- 7. A6901 trip-current level with relation to the frequency of the applied current.

10-
.-
L
7-
L-
L

L

'-

Operating Instructions-A6901

a:
O
I-

N CJ
~ ;:)
0 O

-g Z
.Oo CJ

.--
~
l-
a:
c(
~

O
Z
;:)
O

N a:
~ "
0 UJ

-0 >
0 -
.-1-

CJ
UJ
1-
0
a:
~ c(
z E
o 'I?
>- 0

~ ~
UJ I-

N ;:) UJ
~ 0 (/)

.0 UJ ~

°a:
CJ 1-

-' -
c( ~
Z (/)
" a:
-0(/) 1-

CJ
UJ
-'
UJ
(/)
I-

N Z
~ UJ

-0 a:

.-a:
;:)
CJ

5
C1
10

:t

N
J:
O
O
q
O
O
...

@

In
.0
~"'

-

-

-

-

-

-

-



Qperating Instructions-A6901

(A) TEST EQUIPMENT CONNECTED DIRECTLY TO LOCAL
PROTECTIVE GROUND (EARTH)

(8) TEST EOUIPMENT ISOLATED FROM LOCAL PROTECTIVE
GROUND (EARTH) 8Y THE A6901

3618-5

Figure 2-8. Test equipment ground isolation in systems using separate earth grounds
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A

GCJl-UNWANTED GROUND CURRENT

B

3618-6

Figure 2-9. A6901 interrupts unwanted ground-loop currents (GC/l)
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Figure 2-10. Typical equipment setup for measuring the primary circuits of the equipment
under test.

PRIMARY CIRCUIT MEASUREMENTS

An isolation transformer (with grounded shield) must be used with the A6901 when
measuring primary circuits (i.e.. ---

I source from protective
ground (earth) for measurements referenced to the primary circuits. This equipment
configuration will allow the A6901 to "trip", thereby interrupting power to the
equipment under test and re-establishing protective ground (earth) if the isolation

transfQrmer fails. This equipment configuration will also eliminate stray signal-

pickup from the supply-main source.

This concludes the Operators portion of this manual. The remaining sections are for

use by qualified service personnel only.

@ 2-19



@

ti
({j

Sections 3 through 10 of this manual
are for use by service personnel only



A6901 Instruction

TABLE OF CONTENTS

THIS PORTION OF THE TABLE OF CONTENTS LISTS SERVICING

INSTRUCTIONS. THESE SERVICING INSTRUCTIONS ARE FOR USE BY
QUALIFIED SERVICE PERSONNEL ONL Y. TO A VOID ELECTRICAL
SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THA T
CALLED OUT IN THE OPERA TING INSTRUCTIONS UNLESS QUALIFIED
TO DO SO.

Page
vSERVICING SAFETY SUMMARY

SECTION 3-INSTALLATION

OPERATING POWER INFORMATION liNE VOLTAGE SELECTION POWER CORD AND FUSE INFORMATION. NORTH AMERICAN 240-VOLT OPERATION. POWER-CORD PLUGS AND CONNECTOR IDENTIFICATION

CURRENT SELECTOR SWITCH SETTINGS & 0.5 mA POSITION 3.5 mA POSITION 5 mA POSITION. INSTALlING A PROBE GROUND-LEAD FUSE

3-1
3-1
3-1
3-2
3-2
3-3
3-3
3-3
3-3
3-3

SECTION 4-THEORY OF OPERATION

POWER SUPPLY GROUND CONTINUITY ,

DISABLE/ACTIVATE PEAK DETECTOR , FAST PEAK DETECTOR. LINE OVERVOLTS PROTECTION. ...

EARLY GROUND CLAMP RELAY DRIVE AUDIBLE ALARM

4-1
4-1
4-1
4-2
4-2
4-2
4-2
4-2
4-3

SECTION 5-MAINTENANCE

PREVENTIVE MAINTENANCE. CLEANING. EXTERIOR INTERIOR. VISUAL INSPECTION SEMICONDUCTOR CHECKS. PERFORMANCE CHECK AFTER REPAIR

TROUBLESHOOTING TROUBLESHOOTING AIDS. CIRCUIT DIAGRAM

5-1
5-1
5-1
5-1
5-1
5-2
5-2
5-2
5-2
5-2

@ Service i



A6901 Instruction

TABLE OF CONTENTS (CONT)

Page

.5-2

.5-2

.5-3

.5-3

.5-3

.5-3

.5-3

.5-5

.5-5

.5-5

.5-7

.5-7

.5-8

.5-9

.5-9

.5-9

.5-9
5-10
5-10
5-12
5-12
5-15
5-15
5-15
5-16
5-18

5-19
5-21
5-24
5-27

.5-31

.5-35

SECTION 5-MAINTENANCE (CONT)

CIRCUIT -BOARD ILLUSTRATIONS. DIODE COLOR CODE. WIRING COLOR CODE SEMICONDUCTOR LEAD CONFIGURATIONS. PERFORMANCE CHECK TROUBLESHOOTING TECHNIQUES. TROUBLESHOOTING PROCEDURE. CORRECTIVE MAINTENANCE OBTAINING REPLACEMENT PARTS SOLDERING TECHNIQUES COMPONENT REMOVAL AND REPLACEMENT. CIRCUIT BOARD SEMICONDUCTOR. PERFORMANCE CHECK AFTER REPAIR. INSTRUMENT REPACKAGING OPERATION CHECK AFTER REPAIR. USING THIS PROCEDURE OPERATION CHECK SUMMARY. TEKTRONIX FIELD SERVICE TEST EQUIPMENT REQUIRED TEST EQUIPMENT ALTERNATIVES. OPERATION CHECK INDEX. OPERATION CHECK INITIAL SETUP PROCEDURE. .

A. EARTH GROUND CONTINUITY B. DIODES CR350 & CR362 C. RELAYS K350 & K360 D. POWER SUPPLY E. Q454. Q464 FUNCTIONAL CHECK. F. LEAKAGE CURRENT G. ZENER TRIP VOLTAGE H. ISOLATED AND LOAD ACTIVATED INDICATORS

6-1

6-1

6-2

6-3

6-3

6-3

6-3

6-7

6-7

SECTION 6-PERFORMANCE CHECK

USING THIS PROCEDURE. PERFORMANCE CHECK SUMMARY

PERFORMANCE CHECK INTERVAL .

TEKTRONIX FIELD SERVICE. TEST EQUIPMENT REQUIRED. SPECIAL FIXTURES TEST EQUIPMENT ALTERNATIVES .

PERFORMANCE CHECK PROCEDURE INDEX TO PERFORMANCE CHECK. ...

ii Service @



A6901 Instruction
;;;.,

TABLE OF CONTENTS (CONT)

Page
SECTION 6-PERFORMANCE CHECK (CONT)

PERFORMANCE CHECK INITIAL SETUP PROCEDURE

A. SOURCE GROUND CONTINUITY B. DC TRIP CURRENT AND VOLTAGE C. TRIP TIME ,

D. NEUTRAL-TO-GROUND CONTINUITY

.6-7

.6-9
6-11
6-14
6-17

SECTION 7-INSTRUMENT OPTIONS

OPTION A1 000000...0.0.000.0

OPTION A2 00..00 0.0...0.

OPTION A3 00 00 0 OPTION A4 ..00...00 0 OPTION A5 00...0 0..

7-1
7-1
7-1
7-1
7-1

SECTION 8-REPLACEABLE ELECTRICAL PARTS

1
2

SECTION 9-DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

BLOCK DIAGRAM. GROUND ISOLATION MONITOR DIAGRAM
-

SECTION 10-REPLACEABLE MECHANICAL PARTS

CHANGE INFORMATION

Service iii@



A6901 Instruction

LIST OF ILLUSTRATIONS

Figure
No.

3-1

5-1

5-2

5-3

5-4

5-5

5-5 A

5-6

5-6 A

5-7

5-8

5-9

5-10

6-1

Page

.3-4

, .5-4

.5-16

, 5-17

.5-19

.5-20

.5-21

.5-23

.5-25

, 5-26

.5-28

5-29

.5-32

.6-8

Construction of a simple probe ground-lead fuse. Semiconductor Lead Configurations. Bottom view of A6901 Location of grounds on POWER IN and LOAD connectors

Location of CR350 and CR362 Location of K350 and K360 D2 Setup conditions. Location of test points. E2 Setup conditions. Location of junctions, CR350-R452 and CR362-R462 Location of J360 F2Setupconditions G2 Setup conditions. Bottom view of A6901

The illustrations in section 9 are located near their associated diagrams on the

foldout page.
9-1 Component Locations for Instruments with Serial Numbers

8020000 and Up.
9-"2 Component Locations for Instruments with Serial Numbers

8010100 through 8019999.

LIST OF TABLES

PageTable

No.

3-1

5-1

5-2

5-3

6-1

.6-2

6-3

7-1

.3-2

5-10

5-12

5-22

.6-2

.6-3

6-13

.7-2

Power-Cord Conductor Color Code

Operation Check Summary... Test Equipment DC Voltage Limits Performance Check Summary. Test Equipment. Trip Current & Voltage Ranges. ...

Option Information Locator.

REV JUN 1986iv Service



A6901 Instruction
,

SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary

DO NOT SERVICE ALONE

Do not perform internal service on this product unless another person capable of

rendering first aid and resuscitation is present.

USE CARE WHEN SERVICING WITH POWER ON

Dangerous voltages 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 ~eplacing

components.

POWER SOURCE

This product is intended to operate from a power source that will not apply more
than 250 volts rms between the supply conductors or between either supply
conductor and protective ground, and where one of the supply conductors is
grounded. A protective ground (earth) connection by way of the grounding conductor

in the power cord is essential for safe operation.

NOTE

Refer to "What is Electric Shock?" in the General Information Section

for additional safety information.
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Sections 3 through 10 contain information necessary for the service technician to
properly maintain the A6901, Briefly, those sections and their content are as

follows'

First. the Installation section (3) discusses operating power setup, fusing
information, and current-selector switch settings. The Installation section also
describes a simple method of installing a fuse in the probe ground lead of an

isolated oscilloscope to prevent possible damage to the oscilloscope.

Next. the Theory of Operation section (4) relates directly to a block diagram
superimposed on the schematic diagram. Component locators near the schematic
diagram aid in relating the symbols on the schematic to the corresponding

components on the circuit board.

The Maintenance section (5) provides general maintenance information and more

detailed information, such as identification of component pins.

The Performance Check section (6) provides a means of verifying that the A6901
meets the electrical specifications given in Section 1.

The Instrument Options section (7) describes the available options and tells where

they are mentioned in this manual.

The ReplaceCjble Electrical Parts list section (8) permits identification of electrical

parts for replacement purposes.

"The Diagrams and Circuit Board Illustrations section (9) show the schematic of the

electrical circuitry in the A6901 , and illustrations show the locations of its parts.

The Replaceable Mechanical Parts section (10) gives information needed to order
replacement mechanical parts and exploded views of the A6901 to aid in identifying

parts.
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INSTALLATION

This section contains installation instructions for servicing personnel. Operating
power requirements, power cord information, line voltage selection, cutoff-current
selectidn, and other installation instructions unique to the A6901 are included here.

OPERATING POWER INFORMATION

This instrument can be operated from either a 120-volt or 240-volt nominal line

voltage source, 48 to 66 hertz. See Section 7, Instrument Options.

LINE VOLTAGE SELECTION

The Monitor's operating Voltage Selector switch, 5420, (located on the Monitor
bottom panel) allows selection of 115-volt or 230-volt nominal line voltage
operation. To select the correct nominal line voltage, first change the power cord
and plug to match the supply-main source receptacle (if necessary). Then. use a
small screwdriver to move the Voltage Selector switch toggle to the desired range.

~

To ensure proper operation of the Monitor, always check the settings of
the Voltage Selector switch (S420) located on the bottom panel of the
Monitor before connecting the Monitor to the supply-main source. If
the Monitor Voltage Selector switch is set for 120 volts, and the A6901
is connected to 240 volts, the alarm will sound.

POWER CORD AND FUSE INFORMATION

The A6901 Ground Isolation Monitor is shipped from the factory with a 120-volt
power cord, and the fuses installed are for North American 120-volt operation,
unless the Monitor is equipped with an Option (see Section 7, Instrument Options).
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NORTH AMERICAN 240-VOLT OPERATION

The Monitor can be operated from a North American 240-volt power source only
with a separate isolating transformer.

1. A 1 :1 isolation transformer is connected between the Monitor and the 240-volt
supply-main source, with one pole of the 1'1 isolation transformer secondary

connected to protective ground (earth).

2. A 2: 1 isolation transformer (240 to 120-volts) is connected between the
Monitor and the 240-volt power source, with one pole of the 2:1 isolation
transformer secondary connected to protective ground (earth).

To convert the Monitor for 240-volt operation

Replace the 6 A, 3AG 120-volt fuse (located in fuse holder F530 on the bottom
panel) with the 3AF, 240-volt fuse furnished.

2. Replace the 0.1 A, 3AG 120-volt fuse (located in fuse holder F410 on the
bottom panel) with the 0.062, 3AG 240-volt fuse furnished.

POWER-CORD PLUGS AND CONNECTOR IDENTIFICATION

The power-cord plug required depends upon the ac input voltage and the country in
which the Monitor is to be used. Refer to Figure 1-4 in Section 1, General
Information. Should you require a power plug other than that supplied with your
instrument, refer to the standards illustrated in Figure 1-4, and to Section 7,

Instrument Options.

The standard color code for power-cord conductors is shown in Table 3-1

TABLE 3-1

Power-Cord Conductor Color Code
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CURRENT SELECTOR SWITCH SETTINGS &
The CURRENT SELECTOR switch, located on the bottom-panel of the Monitor,
allows selection of three leakage-current magnitudes at which the Monitor will
interrupt load power. The following information is provided to help you determine
which setting to use for your application. Before changing the CURRENT SELECTOR
switch setting be certain the POWER switch is OFF.

0.5 mA POSITION
The CURRENT SELECTOR switch has been preset and secured at the factory to limit
leakage current to 0.5 mA, which will be adequate for most applications. If the
leakage current between the neutral line and protective ground (earth) line exceeds
0.5 mA, the Monitor will simultaneously interrupt the power to the load and re-

establish connection to protective ground (earth).

3.5 mA POSITION
The CURRENT- SELECTOR switch can also be set to interrupt the load power when
the leakage current exceeds 3.5 mA.

Test equipment using power-line filters may generate more leakage current than
the Monitor's preset value of 0.5 mA, and thereby cause the Monitor to interrupt the
load's power. If this condition exists, the CURRENT SELECTOR switch can be set to
the 3.5 mA position. Loosen the securing screw and position the slide switch so that
3.5 mA shows through the slide window; retighten the securing screw.

5 mA POSITION

A 5 mA setting of the CURRENT SELECTOR switch is available for use in cases
where the load circuit leakage exceeds the 0.5 mA and 3.5 mA settings as described

above.

To protect the isolated testing instrument (i.e., !nt
under test, the testing instrument probe ground must be fused (refer to
"Precautions To Avoid Circuit Damage" in Section 2, Operating Instructions). Figure
3-1 illustrates one method of installing a fuse in series with the test instrument's

probe ground-lead.

The fuse holder is opened by pressing the two halves together and twisting
counter clockwise approximately 1/4 turn and then pulling the halves apart.

~

The small pointed spacer may fall out.

~

To change between 3AG and DIN metric (5 x 20 mm) fuses, use the enclosed
small pointed spacer for the DIN metric (5 x 20 mm) fuses only.
Insert the spacer's pointed end first, into the fuse holder half which does not
have the ground wire attached.

NOTE

The spacer must be removed when using 3AG fuses.
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Figure 3-1. Construction of a simple probe ground-lead fuse
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Section 4-A6901

THEORY OF OPERATION

This section of the manual describes the circuitry in the A6901 Ground Isolation
Monitor. When reading this description, refer to the schematic diagram in Section 9,
Diagrams and Circuit Board Illustrations. The major circuits are outlined on the
schematic diagram with wide shaded lines and labeled in shaded boxes. These
labels match the headings in the following description.

POWER SUPPLY

The Power Supply circuit provides an unregulated dc voltage source. This voltage
(VR) supplies power to the rest of the circuitry and also serves as a power-line
overvoltage indicator .

The secondary winding of transformer T220 produces about 20 V rms which is full-
wave rectified by CR140 and filtered by capacitors C140 and C220. The filtered dc
output voltage (VR) is approximately +30 V dc at nominal line voltage.

GROUND CONTINUITY

The Ground Continuity circuit indirectly disconnects the power to the load
instrument if the voltage between the neutral and protective ground (earth) leads of
the supply-main source exceeds approximately 9 V (peak).

When jumper J440 is in the On position, capacitor C340 is normally charged to
about +5 V through resistor R341 from VR. If the voltage difference between neutral
and protective ground (earth) exceeds about 9 V (peak), C340 will charge up to about
+13 volts, triggering the programmable unijunction transistor (PUT) 0350. When
0350 triggers, capacitor C340 discharges into the gates of Triacs 0454 and 0464
causing them to turn on.

Thermal resistor RT410 produces a current surge to ground, which will cause Q3S0
to trigger if the ground line is defective (more than specified). Refer to Electrical
Characteristics, Table 1-2.

DISABLE/ACTIVATE

The Disable/Activate circuit consists of two relays, two triacs and a push-button
switch. When switch 5560 is pressed, VR (from the power supply) is applied to
relays K350 and K360. Once the relays are energized, 5560 can be released to
connect VR to the Relay Drive circuit.

If an error condition occurs (e.g.. excessive voltage on the isolated instrument
chassis. bad power-line ground continuity. etc.) triacs 0454 and 0464 are triggered
into conduction. de-energizing relays K350 and K360. and disconnecting VR from
the Relay Drive circuit.
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PEAK DETECTOR

The Peak Detector circuit is the primary protection circuit for the A6901

The Peak Detector monitors the peak voltage on the isolated chassis. Although the
isolated chassis is not connected directly to protective ground (earth), it is not
completely floating either. The isolated chassis is connected to protective ground
(earth) through a resistance determined by the CURRENT SELECTOR switch
position. In the 0.5 mA position, the effective resistance between the isolated
chassis and protective ground (earth) is 80 Kn. The Peak Detector circuit will disable
the load power and ground the isolated chassis if the peak voltage drop across the
chassis-to-ground resistance exceeds 40 Volts (0.5 mA x 80 kn).

The maximum current may also be set to 3.5 mA or 5 mA by CURRENT SELECTOR
switch 5370 which switches in either one resistor, or two resistors in parallel, with
the normal chassis-to-ground resistance of 80 KO for a total resistance of 11.5 kO
(3.5 mA) or 8 KO (5 mA).

Zener diode VR360 (Peak Detector circuit) maintains a nominal of 10 volts on the
gate of programmable unijunction transistor (PUT) 0460. If the voltage at the anode
of 0460 exceeds 10.6 volts, then 0460 will trigger, discharging capacitors C361
and C460 through pulse transformer T460. The pulse at the output of T460 triggers
0466 which in turn triggers Triacs 0250, 0454, and 0464 to disable the load
power and connect the isolated chassis to protective ground (earth).

FAST PEAK DETECTOR

The Fast Peak Detector will immediately trigger triacs 0454, 0464, and 0250 if the
peak voltage on the isolated chassis exceeds approximately 60 Volts (positive or
negative) with at least 5 mA of current. This circuit is a back-up for the Peak

Detector Circuit described above.

liNE OVERVOLTS PROTECTION

The Line Overvolts Protection circuit consists of a 36 V zener diode, VR57O. If VR
exceeds +36 V due to excessive line voltage, VR57O will conduct, triggering triacs

0454, 0464, and 025O.

EARlY GROUND ClAMP

The Early Ground Clamp, triac 0250, reconnects the isolated chassis to protective
ground (earth) through R 170 in the event of a fault condition, until relay K270

releases.

RELAY DRIVE

The Relay Drive circuit controls relays K270 and K430. Relay K270 isolates the load
chassis from ground, and relay K430 connects the line voltage to the load.
Transistors 0450 and 0452 form a protection circuit which will turn off relay K430
in case the LOAD ACTIVATED lamp or the ISOLATED LED should fail (open).
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AUDIBLE ALARM

The Audible Alarm sounds any time a fault condition triggers an automatic disable
of the Relay Drive circuit. Buzzer LS420 sounds when transistor 0 130 conducts due
to triacs 0454 and 0464 (Disable/ Activate circuit) being triggered.
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MAl NTENANCE

This section of the manual contains information for performing preventive
maintenance, troubleshooting, and corrective maintenance for this instrument.

PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning, visual inspection, etc. Preventive
maintenance performed on a regular basis may prevent instrument breakdown and
will improve the reliability of the instrument. The severity of the environment to
which this instrument is subjected determines the frequency of maintenance. A

convenient time to perform preventive maintenance is preceding the performance

check of the instrument.

CLEANING

This instrument should be cleaned as often as operating conditions require.
Accumulation of dirt on components acts as an insulating blanket and prevents
efficient heat dissipation which can cause overheating and component breakdown.

~

A void the use of chemical cleaning agents which might damage the
plastics used in this instrument. In particular, avoid chemicals that
contain benzene, toluene, xylene, acetone, or similar solvents.

EXTERIOR

Loose dust accumulated on the front panel can be removed with a soft cloth or
small brush. Dirt that remains can be removed with a soft cloth dampened with a
mild detergent and water solution. Abrasive cleaners should not be used.

INTERIOR

Dust in the interior of the instrument should occasionally be removed due to its
electrical conductivity under high-humidity conditions. The best way to clean the

interior is to blow off the accumulated dust with dry, low-pressure air. Remove any
dirt which remains with a soft brush or a cloth dampened with a mild deterge~t and

water solution. A cotton-tipped applicator is useful for cleaning in narrow spaces.

VISUAL INSPECTION

This instrument should be inspected occasionally Tor such defects as broken

connections, damaged circuit boards, and heat-damaged parts.
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The corrective procedure for most visible defects is obvious; however, particular
care must be taken if heat-damaged components are found. Overheating usually
indicates other trouble in the instrument; therefore, !t is important that the cause of
overheating be corrected to prevent recurrence of the damage.

SEMICONDUCTOR CHECKS

Periodic checks of the semiconductors in this instrument are not recommended. The

best check of semiconductor performance is actual operation in the instrument.
More details on checking semiconductor operation are given under Troubleshooting.

PERFORMANCE CHECK AFTER REPAIR

After any electrical component has been replaced. the operation of that particular
circuit should be checked, as well as the operation of other closely related circuits.
The Performance Check procedure in this manual provides a quick and convenient

means of checking instrument operation.

TROUBLESHOOTING

The following information is provided to help troubleshoot this instrument.
Information contained in other sections of this manual should be used along with
the following information to aid in locating the defective component. An
understanding of the circuit operation is very helpful in locating troubles.

TROUBLESHOOTING AIDS

CIRCUIT DIAGRAM

A circuit diagram is given on a foldout page in section 9. The component number
and electrical value of each component in this instrument is shown on the
diagrams. Components that are mounted on the circuit board are outlined on the
diagram with a heavy black line.

CIRCUIT -BOARD ILLUSTRATIONS

A circuit-board illustration is shown on the foldout page preceding the diagram.
Each board-mounted electrical component is identified by its circuit number, as are

interconnecting wires and connectors.

DIODE COLOR CODE

The cathode end of each glass-encased diode is indicated by a stripe, a series of
stripes, or a dot. The cathode and anode ends of metal-encased diodes are identified
by the diode symbol marked on the case. For most silicon or germanium diodes with
a series of stripes, the color code identifies the four significant digits of the JEDEC
or vendor number using the resistor color-code system (e.g., a diode color-coded
yellow-brown-green-red indicates a 1 N-4152 diode).
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WIRING COLOR CODE

Insulated wire and cable used in this instrument is color-coded to facilitate circuit

tracing.

SEMICONDUCTOR LEAD CONFIGURATIONS
)

Figure 5-1 illustrates the lead configurations for all semiconductors used in this

instrument.

PERFORMANCE CHECK

The Performance Check procedure, given in section 6 of this manual, provides a

quick and convenient means of checking instrument operation.

TROUBLESHOOTING TECHNIQUES

The following troubleshooting procedure is arranged to check the simple trouble
possibilities before proceeding with extensive troubleshooting. The first few checks
ensure proper connection and operation. If the trouble is not located by these
checks, the remaining steps aid in locating the defective component. When the
defective component is located, it should be replaced using the replacement

procedure given under Corrective Maintenance.

TROUBLESHOOTING PROCEDURE

1. Check Control Settings. Incorrect control settings can indicate a trouble that
does not exist. If there is any question about the correct function or operation
of any control. see Operating Instructions. Section 2.

L. Check Associated Equipment. Before troubleshooting, check that the

equipment used with this instrument is operating correctly. Check that the load
is properly connected and that the interconnecting cables are not defective.

Also. check the power source.

3. Visual Check. Visually check the portion of the instrument in which the trouble
is located. Many troubles can be located by visible indications such as
unsoldered connections, broken wires, damaged circuit board, damaged

components, etc.

4. Check Instrument Operation. Check the operation of this instrument, or the
affected circuit if the trouble appears in one circuit. Complete instructions are

given in the Performance Check. Section 6.

5. Isolate Trouble to a Circuit. To isolate trouble to a circuit, note the trouble
symptom. The symptom often identifies the circuit in which the trouble is
located. When trouble symptoms appear in more than one circuit, check the
affected circuits by 1aking voltage readings. Incorrect operation of all circuits
often Indicates trouble in the power supply. Check first for correct voltages of
the individual supplies. However, a defective component elsewhere in the
instrument can appear as a power-supply trouble and may also affect the

operation of other circuits.
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Figure 5-1. Semiconductor lead Configurations.
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CORRECTIVE MAINTENANCE

Corrective maintenance consists of component replacement and instrument repair .

Special techniques required to replace components in this instrument are given

here.

OBTAINING REPLACEMENT PARTS

All electrical and mechanical part replacements can be obtained through your
Tektronix Field Offic~ or representative. However, many of the standard electronic
components can be obtained locally in less time than is required to order them from
Tektronix, Inc. Before purchasing or ordering replacement parts check the parts list

for value, tolerance, rating, and description.

NOTE

When selecting replacement parts, remember that the physical size
and shape of a component ma-y affect the performance of the
instrument, particularly at high frequencies. All parts should be direct
replacements unless a different component will not adversely affect

instrument performance.

Some parts are manufactured or selected by Tektronix, Inc. to satisfy particular
requirements, or are manufactured to specifications for Tektronix, Inc. Most of the
mechanical parts used in this instrument have been manufactured by Tektronix, Inc.
To determine the manufacturer of parts, first refer to parts list, then to the Cross

Index-Mfr. Code Number to Manufacturer.

include the followingWhen ordering replacement parts from Tektronix, Inc

information:

1. Instrument type.

2. Instrument serial number

3. A description of the part (if electrical, include circuit number)

4. Tektronix part number

SOLDERING TECHNIQUES

To avoid elet:trical shock, disconnect the instrument from the power
source before soldering.
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The reliability and accuracy of this instrument can be maintained only if proper

soldering techniques are used when repairing or replacing parts. General soldering
techniques, which apply to maintenance of any precision electronic equipment,
should be used when working on this instrument. Use only 60/40 rosin-core,

electronic-grade solder. The choice of soldering iron is determined by the repair to
be made. When soldering on circuit boards, use a 15- to 40-watt pencil-type
soldering iron with a 1 /8-inch wide, wedge-shaped tip. A higher wattage soldering
iron may separate the printed wiring from its base material. Keep the tip properly
tinned for best heat transfer to the solder joint. Avoid excessive heat; apply only

enough heat to remove the component or to make a good solder joint. Also, apply
only enough solder to make a firm solder joint; do not apply too much solder.

~

The circuit board, in this instrument is a multilayer type board with a
conductive path(s) laminated between the top and bottom board layers.
All soldering on this board should be done with extreme care to

prevent breaking the connections to the center conductor(s); only
experienced maintenance personnel should attempt repair of this
board.

For metal terminals (e.g., switch terminals, connector terminals, etc.) a higher

wattage-rating soldering iron may be required. Match the soldering iron to the work
being done. For example, if the component is connected to the chassis or other large
heat-radiating surface, it will require a 75-watt or larger soldering iron.

The following techniques should be used to replace a component on a circuit board

1. Grip the component lead with long-nose pliers. Touch the soldering iron to the

lead at the solder connection. Do not lay the iron directly on the board, as it
may damage the board.

2. When the solder begins to melt, gently pull the lead out. If unable to pull out

the lead without using for'.e try the other end of the component as it may be
more easily removed.

NOTE

The reason some component leads are troublesome to remove is due to
a bend placed on each lead during the manufacturing process. The
bent leads hold components in place during a process that solders
many components at one time.

If a component lead is extremely difficult to remove, it may be helpful to
straighten the leads on the back side of the board with a small screwdriver or
pliers while heating the soldered connection.

Use only enough heat to remove the component lead without removing the
solder from the board. If it is desired to remove solder from a circuit-board hole
for easier installation of a new component, a solder-removing wick should be
used.
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3. Bend the leads of the new component to fit the holes in the board. If the
component is replaced while the board is mounted in the instrument, cut the
leads so they will just protrude through the board. Insert the leads into the

holes so the component is firmly seated against the board (or as positioned
originally). If it does not seat properly, heat the solder and gently press the

component into place.

4. Touch the iron to the connection and apply a small amount of solder to make a

firm solder-joint. To protect heat-sensitive components. hold the lead between
the component body and the solder joint with a pair of long-nose pliers or other

heat sink.

5. Clip any excess lead protruding through the board (if not clipped in step 3)

6. Clean the area around the solder connection with a flux-removing solvent. Be

careful not to remove information printed on the board.

COMPONENT REMOVAL AND REPLACEMENT

To avoid electrical shock, disconnect the instrument from the supply

main source before replacing components.

The exploded-view drawing associated with the Replaceable Mechanical Parts list
may be helpful in the removal or disassembly of individual components or
subassemblies. Component location and circuit board locations are shown in the

diagrams section.

CIRCUIT BOARD

If the circuit board is damaged beyond repair, the entire assembly, including all
soldered-on components, can be replaced. The part number for a completely wired

board is given in Section 8, Replaceable Electrical Parts.

How To Remove The A 1 Circuit Board

1 Remove the 2 screws and CURRENT SELECTOR indicator plate from the

bottom of the A6901.

Turn the A6901 upright, and carefully work the upper-half of the case loose

from the lower half. Set the top cover aside.

3. Remove the 2 screws and hex-nut that secures the clear plastic shield. Lift the

shield out and set it aside.

Remove the 3 hexagon shield-spacer posts. noting that the hex-nut goes on the

center post.
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5. Unsolder the 2 wire straps from the fuseholder (F410) terminals

6. Unsolder the 4 wires connected to fuseholder F520 and F530; note the
color codes and where they are connected.

Remove the screw and washers securing resistor R170. Remove the remaining

screw and lockwasher (near TP570).

8. Remove the chassis ground-terminal nut (located near R 170 on backplate)

9. Carefully work the 2 side panels loose from the plastic housing, and lift the

circuit board over the terminals of the 3 fuseholders. Remove the side panels

and circuit board assembly from the housing.

10. To reassemble, reverse the order of removal

How To Remove Relay K270

1 Remove the circuit board, as described in "How To Remove The A1 Circuit

Board."

Unsolder the 2. insulated wires (going to the top of K2.70) at the ground tab.

Unsolder the stri!p wire from the top terminal of resistor R170.

4. Remove the plastic relay cover

~

Be very careful that solder, rosin, or cleaning materials are not allowed
to flow toward the relay contacts. Do not use excessive solder.

Unsolder the 2 insulated wires on relay K270.

6. Unsolder the strap wires that connecct the relay terminals to the circuit board

Remove the 4 screws and lockwashers that hold the relay to the circuit board

8. To reassemble. reverse the order of removal

SEMICONDUCTORS

~

To avoid component damage. power must be turned off before

removing or replacing semiconductors.

Semiconductors should not be replaced unless actually defective. If semiconductors
are removed during routine maintenance, return them to their original sockets.
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Unnecessary replacement of semiconductors may affect the performance of this
instrument. When semiconductors are replaced. check the operation of that part of

the instrument which may be affected.

Replacement devices should be of the original type or a direct replacement. Figure
5-1 shows the lead configurations of the semiconductor devices used in this

instrument.

PERFORMANCE CHECK AFTER REPAIR

After any electrical component has been replaced. the operation of that particular
circuit should be checked. as well as other closely related circuits. as detailed in the
following procedure. Operation Check After Repair. Also. see Section 6 for a

complete Performance Check procedure.

INSTRUMENT REPACKAGING

If the Tektronix Instrument is to shipped to a Tektronix Service Center for service or
repair, attach a tag showing" owner (with address) and the name of an individual at
your firm that can be contacted, complete instrument serial number and a

description of the service required.

Save and re-use the package in which your instrument was shipped. If the original
packaging is unfit for use or not available. repackage the instrument as follows.

Obtain a corrugated cardboard carton having inside dimensions of no less than
six inches more than the instrument dimensions; this will allow for cushioning.
The shipping carton test strength for this instrument is 200 Ibs.

2. Surround the instrument with polyethylene sheeting to protect the finish of the

instrument.

3. Cushion the instrument on all sides by tightly packing dunnage or urethane
foam between carton and instrument. allowing three inches on all sides.

4. Seal carton with shipping tape or industrial stapler.

OPERATION CHECK AFTER REPAIR

This sub-section contains procedures for checking the operation of the A6901 after

the replacement of any semiconductor component.

USING THIS PROCEDURE

NOTE

In this procedure. capital letters within the body of the text identify
front-panel controls. indicators. and connectors on the A690t (e.g..
PUSH TO TEST). Initial capital~ identify all the associated test
equipment and its controls. indicators. and connectors (e.g.. Amplitude)

used in the procedure.
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This procedure is divided into subsections by major functional circuits (e.g., A. Earth
Ground Continuity, B. Diodes CR350 and CR362, etc.). The order in which the the
subsections and procedures appear is the recommended sequence for a complete

operational check of the instrument.

The first step in each subsection (A1, 81, C1, etc.) contains reference information

and control settings that must be performed before proceeding.

The Setup Conditions provide equipment connection information and control
settings for both this instrument and any associated test equipment. Also, the Setup
Condition~ are written so that if desired, each subsection (A, B, C, etc.) or step (A2,

B2, etc.) can be performed independently.

OPERATION CHECK SUMMARY

Table 5-1 provides a convenient means of locating the procedures that check the
applicable circuit parameters. For example. if the Peak Detector has been repaired.
use Table 5-1 to locate the circuit parameter affected by the repair. Then note the
title of the procedure in which those parameters are checked. Use the index at the
beginning of the Operation Check to find the desired procedure.

TEKTRONIX FIELD SERVICE

Tektronix Field Service Centers and the Factory Service Center provide instrument
repair and adjustment services. Contact your Tektronix Field Office or

representatives for further information.

TABLE 5.1

Operation Check Summary
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TABLE 5-1 (CONT)

Operation Check Summary

Operation Check
Procedure Title

Perform

Step

-

Circuit

Parameters

D. Power SupplyVerifies (1) that the power
supply is operating
properly, (2) that relays
K270 and K430 operate,
(3) that the audible buzzer
operates, and (4) that the

ISOLATED and LOAD
ACTIVATED indicators

illuminate.

After any A6901

malfunction.

-

Verifies that each of these

transistors operates.

E. 0454, 0464 Fun
ctional Check

If A6901 will not
trip, or after
any major repair.

Checks that leakage
current, between third-wire
isolated ground and earth
ground, is less than 20 JlA.

F. Leakage CurrentAfter replacing
VR470. VR472. or

Q250
-

G. Zener Trip

Voltage

Checks that Fast Peak
Detector does not trip on
+ and -40 V, and that it
does trip on + and -60 V

After any major

repair.

H. ISOLATED and

LOAD ACTIVATED
Indicators

After any A6901

malfunction.

Checks that, if the
ISOLATED indicator fails,
K430 will not apply power
to the LOAD connector .

Checks that if the

LOAD ACTIVATED
inidicator fails, K430

will not apply power
to the LOAD con-
nector .
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TEST EQUIPMENT REQUIRED

The test equipment listed in Table 5-2 is required for a complete Operation Check of

the instrument.

The specifications for test equipment given in Table 5-2 are the minimum required
to meet the circuit parameters. Detailed operating instructions for test equipment
are omitted in these procedures. Refer to the test equipment instruction manual if

more information is needed.

TEST EQUIPMENT ALTERNATIVES

All of the listed test equipment is required to completely check the circuit
parameters of this instrument. However, complete checking may not always be
necessary or desirable. You may be satisfied with checking only selected
parameters thereby reducing the amount of test equipment actually required.

The Operation Check is based on the first item of equipment given as an example.
When other equipment is substituted. control settings or setups may need to be
altered. If the exact item of equipment given as an example in Table 5-2 is not
available. first check the Minimum Specifications column carefully to see if other
equipment might suffice. Then check the Purpose column to see why this item is
used. If used for a check that is of little or no importance for your repair
requirements. the item and corresponding step(s) can be deleted.

TABLE 5-2

Test Equipment

Example of

Applicable
Equipment

Description

I Measure pulse width when

checking Zener

Trip Voltage.

'a. TEKTRONIX 5440
Oscilloscope with
5A48 Dual Trace
Amplifier 5B40
Time Base and
P6008 Probe (see
items 2, 3, and 18).

1. Test
Oscilloscope

b. TEKTRONIX 4658

Oscilloscope with
P6105 Probe.

I c. See the Tektronix
Products Catalog for
i!n oscilloscope

system.
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TABLE 5-2 (CONT)

Test Equipment

Example of

Applicable
Equipment

Minimum

Specifications

PurposeDescription

Tektronix 5A.
series instru-
ment.

Measure pulse

width when

checking Zener

Trip Voltage.

a. TEKTRONIX 5A48
Dual Trace Amplifier
(a nd P6008 Probe-
see item 18).

2. Amplifier

Plug-ln

a. TEKTRONIX 5B40

Time Base.

Tektronix 58-
series instru-
ment.

Measure pulse
width when
checking Zener

Trip Voltage.

-

3. Time

Base

a. TEKTRONIX
DM 502A Auto
ranging DMM.

4. Digital

Multimeter

(two re-

auired)

Range. -75 to

!200 V; accuracy,
within 0.1%.

Used throughout

procedure.

Frequency range,
dc-1 KHz; voltage,
O-:t4O V; single-
shot capability.

a. TEKTRONIX

PG 505 Pulse

Generator .

5, Pulse
Generator

0454, 0464
Functional Check;
Zener Trip Voltage,
Trip Time, Leakage
Current.

Check Zener Trip

Voltage.

6. Amplifier Output voltage

range, :t30 v.

a. TEKTRONIX
AM 501 Operational

Amplifier.

Check Zener Trip

Voltage.

a. TEKTRONIX
PS SO3A Dual
Power Supply.

7. Power

Supply

Output. + and -

20 V. current limit-
ed to 1A max.

8. Power
Module

Capable of housing
and powering five
TM500-series test
instruments.

a. TEKTRONIX
TM 506 Power

Module.

Operate function
and pulse gen-
erators and digital
multimeters.

9. Trigger
Generator

Check Zener Trip
voltage and Trip
Time.

a. Tektronix Part
016-0597-00.

Provide single
input pulse for
PG 505.

Bnc male to dual
binding post.

a. Tektronix Part

103-0035-00.
Connect output of
Pulse Generator
to DMM.

10. Adapter

(two re-

quired)

5-13@



Maintenance-A6901

@5-14



Maintenance-A6901

OPERATION CHECK

This procedure verifies electrical parameters after circuit repair. All circuit
parameters given are as specified in the Operation Check Summary, Table 5-1.

INDEX

5-16
5-18
5-19
5-21
5-24
5-27
5-31
5-35

A. Earth Ground Continuity B. Diodes CR350 & CR362 C. Relays K350 & K360 D. Power Supply E. 0454, 0464 Functional Check. F. Leakage Current G. Zener Trip Voltage H. ISOLATED & LOAD ACTIVATED Indicators

OPERATION CHECK INITIAL SETUP PROCEDURE

NOTE

The operation of this instrument can be checked at any ambient
temperature from -15°C to +55°C unless otherwise stated.

Be sure the A690l is not connected to an ac power source

Remove the two case-retaining screws shown in Figure 5-2

Pull the top section of the case off, and set it aside.

Remove the two screws and one nut that fasten the clear plastic shield to its

supports.

5. Set the shield to one side, being careful that the connector to the buzzer on the

shield stays connected.

6. Ch~ck that the VOLTAGE SELECTOR RANGE switch is set for the correct input
line voltage. and that a suitable line cord and plug. is available.

7. Set the CURRENT SELECTOR switch to 0.5 mA

8. Set the GROUNDING MODE switch to the AUTO ISOLATED position
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3618-60

Figure 5-2. Bottom view of A6901

A. EARTH GROUND CONTINUITY

This check should be performed if the A6901 will not activate. or after
any major repairs on the instrument.
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A1. EARTH GROUND CONTINUITY PRELIMINARY SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of

the Operation Check.

b. Refer to Section 7. Instrument Options. and the Change Information at the rear

of this manual for any modifications which may affect this procedure.

A2. CHECK EARTH GROUND CONTINUITY

NOTE

First perform step At, then proceed.

a. Set DMM to 200 ohms range.

b. Connect the DMM leads between the ground terminals of the POWER IN and

LOAD connectors. See Figure 5-3.

c. Check that the resistance is less than one ohm.

Figure 5-3. Location of grounds on POWER IN and LOAD connectors
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B. DIODES CR350 & CR362

This check should be performed if the A690f does not trip properly, or
after any major repairs on the instrument.

81. DIODES CR350 & CR362 PREliMINARY SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of

the Operation Check.

b. Refer to Section 7. Instrument Options. and the Change Information at the rear
of this manual for any modifications which may affect this procedure.

B2. CHECK DIODES CR350 & CR362

NOTE

First perform step 81, then proceed.

a. Set the DMM to the 20 KO range.

b. Locate CR350 and CR362. See Figure 5-4

c, Check resistance of CR350, as follows'

forward-biased, 4 K to 6 K ohms,

reverse-biased, flashing readout (high resistance),

d. Check resistance of CR362, as follows:

forward-biased, 4 K to 6 K ohms,

reverse-biased, flashing readout (high resistance).
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Q250

O

CR350

3618-50
-

Figure 5-4. Location of CR350 and CR362

c. RELAYS K350 & K360

This check should be performed if the A6901 will not activate or
deactivate. or after any major repairs on the instrument.

C1. RELAYS K350 & K360 PRELIMINARY SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of

the Operation Check.

b. Refer to Section 7. Instrument Options. and the Change Information at the rear
of this manual for any modifications which may affect this procedure.
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C2. CHECK RELAYS K35O & K36O

NOTE

First perform step C1, then proceed.

a. Set the DMM to the 2 Mn range.

b. Locate K350 and K360. See Figure 5-5

c. Connect the DMM to the terminals in the centers of the opposite ends of K350

as shown by the arrows in Figure 5-5.

d. Check that K350 is open, as evidenced by a flashing readout on the DMM

Connect the DMM to the center terminals on opposite ends of K360 as shown by

the arrows in Figure 5-5.

f. Check that K360 is open, as indicated by a flashing readout on the DMM

Figure 5-5. Location of K350 and K360.
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D. POWER SUPPlY

This check should be performed after any A690t malfunction and

repair.

D1. POWER SUPPLY PRELIMINARY SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of
the Operation check.

b. Refer to Section 7, Instrument Options, and the Change Information at the rear
of this manual for any modifications which may affect this procedure.

D2. CHECK POWER SUPPlY

NOTE

First perform step D1, then proceed.

Configure the equipment as shown in D2 Setup Conditions.

3618.53A

Figure 5-5A. 02. Setup conditions.
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b. Verify thai the A6901 VOLTAGE SELECTOR RANGE switch is set to 115 V.

c. Connect the Low terminal of the DMM to Earth Ground of the A6901 .See Figure

5-6.

d. Set the DMM to 200 V ac.

e. Connect ac power to the A6901

Turn the A6901 POWER switch to ON.

g. Press the PUSH TO ACTIVATE button.

h. Measure the ac voltage present at the inboard terminal of the POWER IN and
LOAD connectors, to TP570 (earth ground). It should be line voltage.

Turn the A6901 POWER off.

j. Set the DMM to 200 V dc.

k. Connect the DMM Volts/n lead to TP240 and the DMM low lead to TP570. See

Figure 5-6.

I. Turn the A6901 POWER on

m. Check that the dc voltage at TP240 is within the limits given in Table 5-3

TABLE 5-3

DC Voltage Limits

-

n. Watch the armature of K430 (shown on Fig. 5-5 in step C2).

0. Press the PUSH TO ACTIVATE button.

p. Check that K430 is activated (the armature should move) and that the yellow
ISOLATED and green LOAD ACTIVATED lamps come on.

q. Press the PUSH TO TEST button.
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Figure 5-6. location of test points.
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r. Check ~hat. (1) the buzzer sounds; (2) K430 releases (watch the armature of
K430 to see that it moves when the PUSH TO TEST button is pressed), and (3)
that the yellow ISOLATED and green LOAD ACTIVATED lamps go out.

Turn off A6901

E. 0454, 0464 FUNCTIONAL CHECK

This check should be performed if the A690t will not trip or after any
major repair on the instrument.

E1. 0454. 0464 FUNCTIONAL CHECK PRELIMINARY SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of

the Operation Check.

b. Refer to Section 7. Instrument Options. and the Change Information at the rear
of this manual for any modifications which may affect this procedure.
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E2. CHECK FUNCTION OF 0454 & 0464

NOTE

First perform step El, then proceed.

-

DM502A
Volts 00
20V 00
Input 00

DC (pressed in)
Pressed in

..Ext (released)

3618-56A

On (pressed in)

" " " " " " " " " Zero

"""""9o"clock

" " " " " Pressed in

Test Equipment Controls'

PS503A

Output. + Volts. Current Limit. Dual Tracking.

Figure 5-6A. E2. Setup conditions

Disconnect the test lead from R170.

b With the PS503A + Volts controls, set the output between +2.0 and +2.1 Vas

indicated on the DM502A.

Connect ac power to the A6901

d. Turn on the A6901 POWER.

e. -Press the PUSH TO ACTIVATE button.
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JUNCTION,
CR362-R462

JUNCTION,
CR350-R452 O

0454

O

0464

3618-52,

Figure 5- 7. Location of junctions. CR350-R452 and CR362-R462

Momentarily touch the test lead, from the PS503A Red 0-20 V terminal, to the
junction of CR350 and R452. (Fig. 5- 7 shows the location of this point).

g. Check that the A6901 buzzer sounds. and that relay K430 releases.

h. Turn off the A690l POWER, and leave it turned off for at least two seconds

Turn the A6901 POWER

Press the PUSH TO ACTIVATE button

k. Momentarily touch the test lead. from the PS503A Red 0-20 V terminal. to the

junction of CR362 and R462. (See Fig. 5- 7.)

Check that the A6901 buzzer sounds, and that relay K430 releases

m.Turn off the A6901 POWER
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F LEAKAGE CURRENT

This check should be performed after replacing semiconductors VR470,
CR364, CR370, VR472, or 0250.

F1. LEAKAGE CURRENT PRELIMINARY SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of

the Operation Check.

b. Refer to Section 7, Instrument Options, and the Change Information at the rear
of this manual for any modifications which may affect this procedure.

c. Place alligator clip across NO and NC terminals of switch 5560. Figure 5-8
shows 5560 position and terminal locations.

d. Remove jumper J360. Figure 5-8 shows the location of J360.
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3618-61

Figure 5-8. Location of J360.
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F2. CHECK LEAKAGE CURRENT

NOTE

First perrorm step F1, then proceed.

A6901 Controls
Make no changes to the control settings

TM500 Power Module

PG505

Output
n

v
G

Cords (five)

Not

Connected

Yet

Adapter, bnc
male to dual
binding post

Test Leads ---'--

A6901

R170Q

!P~70
To AC Line
~

.Off

-.;

Test Equipment Controls
DM502A #1

mA DC(pressedin)
200JlA Pressedin
Input. Ext (released)

DM502A #2
Volts. r

200V Input. PS503A

Output C

Volts (both) Current Limit (both) .

Dual Tracking.

..Locked on

.Pressed in
30 V. :!:2 V

(as read on
DMM #2)

AM501
GndSelector PG505

Pulse Duration. ..
Output + Pulse. .

Output Amplitude[)C (pressed in)
Pressed in

.Ex! (released)

On (pressed in)

Zero

9o.clock

Pressed in

3618-54A

Figure 5-9. F2. Setup conditions,
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a. Turn A6901 power on, and connect the test lead from the PS 503A Red 0-20
connector to the top terminal of R 170.

NOTE

With terminals NO and NC of switch S560 shorted, the green LOAD
ACTIVA TED and yellow ISOLA TED indicators will light and relays K430

and K270 will be activated.

b. On the PS503A, adjust the Volts controls so that DMM #2 reads +40 :to.1 V.

c. Check that leakage current indicated by DMM #1 is less than 20 JlA

d. On the PS503A, reverse the leads connected to the Green 0-20 V and the Red 0-
20 V connectors. (The two leads that were on the Red 0-20 V connector should

now connect to the Green 0-20 V connector, and the lead that was connected to
Green 0-20 V should now be connected to the Red 0-20 V connector.)

e. Release the PG505 Output + Pulse button. The system output will now be

negative.

f. Verify that the output voltage is -40 :!:0.1 V. Adjust the PS503 Volts controls if

necessary.

g. Check that leakage current indicated by DMM #1 is less than 20 JlA

h. Turn A6901 POWER OFF.

Replace jumper J360

Remove alligator clip from switch 5560.
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G. ZENER TRIP VOLTAGE

This check should be performed after any major repair to the
instrument.

~~

G1. ZENER TRIP VOLTAGE PRELIMINARY SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of
the Operation Check.

b. Refer to Section 7, Instrument Options, and the Change Information at the rear
of this manual for any modifications which may affect this procedure.

c. Remove jumper J360. Figure 5-8. in step F1. shows J360.
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G2. CHECK ZENER TRIP VOLTAGE

NOTE

First perform step Gl. then proceed.

A6901 Controls"
Make no changes to the control settings

TM500 Power Module

AM501

O%Zf(
,

-'"' ,
, Zf I

DM502A
#1

(")~XJI

~
LOW

IVoItmA Low

~I J-
Z,

7- 1/
G

Cords (tive)

I Not
Connected

I YetAdapter. bnc
male to dual
binding post

---T est Leads --~ Probe

~

A6901 GND LeadCoaxial Cable

Trigger
Generator Test

Pulse
lOut
i"'0 m~

/
Test Equipment Controls

DM502A #1

mA 200 mA Input. DM502A #2

Volts. 200V Input. Test Oscilloscope

Volts/Div Time/Div Triggering AM501

Gnd Selector.

DC (pressed in)
Pressed in

.Ex! (released)

DC (pressed in)
Pressed in

.Ext (released)

PS503A
Output On (pressed in)
Dual Tracking. Pressed in
Current Limit (both) 9 o.clock
Volts (both) Zero

PG505
Pulse Duration. Locked On
Period Output Delayed
Period Variable X1
Rise and Fall Times. 1 ms
TR X1
TF X 1
Output + Pulse. ...+ (pressed in)
Output Amplitude. 30 V, :!:2 V

as indicated on DMM #2

3618-57A

20
..2 rns
Normal

Off

Figure 5-10. G2. Setup conditions.
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a. Verify that the output voltage is +40.0 (+0, -0.2) Vas shown on DMM #2. If
necessary, adjust the PS503A + Volts control.

b. Set PGSO5 Pulse Duration control to 5 ms. and press the Push for Output button

on the Trigger Generator.

c. Connect oscilloscope probe to test lead from PS503A (Red 0-20) connector.
Using test oscilloscope to view the PG505 output pulse. repeatedly press the
Push for Output button on the Trigger Generator and adjust the PG505 Pulse
Duration Variable to set duration of positive pulse to 10 (+0. -1) ms between the

50% amplitude points.

d. Disconnect the probe from the test lead, and connect the test lead to R 170.

Turn A690l POWER on.

f. Press the PUSH TO ACTIVATE button.

g. Check that. when the Push for Output button on the Trigger Generator is
pressed, the A6901 does not trip.-

Turn the A6901 POWER off.

Disconnect the test lead from R 170

Set the PG505 Pulse Duration to Locked On.

k. Set the + and -Volts output of the PS503A to display 60 V :!:1 V on DMM #2

Set the PG505 Pulse Duration to 5 ms.

m. Press Push for Output button on Trigger Generator

n. Connect the test lead back to R170.

0. Turn A6901 POWER on.

p. Press A6901 PUSH TO ACTIVATE button.

q. Check that pressing the Push for Output button on the Trigger Generator trips
the A6901. Its buzzer should sound. and the ISOLATED and LOAD ACTIVATED

indicators sho~ld go out.

Turn the A6901 POWER off, and disconnect test lead from R170

s. Set the PG505 to negative output (release the + Pulse button).
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On the PS503A, reverse the leads connected to the Green 0-20 V and the Red 0-
20 V terminals. (The two leads that were connected to the Red 0-20 V connector

should now connect to the Green 0-20 V connector, and the single lead that was
connected to Green 0-20 V should now be connected to the Red 0-20 V
connector .)

u. Turn the A6901 POWER on, and reconnect test lead to R170.

Press the A6901 PUSH TO ACTIVATE button.

w Check that pressing the Push for Output button on the Trigger Gen trips the
A6901. Its buzzer should sound and the ISOLATED and LOAD ACTIVATED
indicators should go out.

Turn the A6901 POWER off.

v. Disconnect the test lead from R170.

Set the PS503A + Volts and -Volts controls to zero.z.

aa. Set the PG505 Pulse Duration to Locked On.

bb. Adjust the PS503A Volts controls, and if necessary, the PG505 Output

Amplitude Control so that DMM #2 reads -40 (-0, +0.2) V.

cc. Set the PG505 Pulse Duration to 5 ms. and press the Push for Output button
on the Trigger Generator.

dd. Connect the test lead back to R170.

ee. Turn the A6901 POWER on.

-
Press the A6901 PUSH TO ACTIVATE button

gg. Check that pressing the Push for Output button on the Trigger Generator does
not trip the A6901.

Turn the A6901 POWER off.

ii. Replace jumper J360.
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ISOLATED & LOAD ACTIVATED INDICATORSH

This check should be performed after any A6901 malfunction has been

repaired.

Equipment Required

None

H1. ISOLATED & LOAD ACTIVATED INDICATORS PRELIMINARY

SETUP

a. Perform the Operation Check Initial Setup Procedure given at the beginning of

the Operation Check.

b. Refer to Section 7. Instrument Options. and the Change Information at the rear
of this manual for any modifications which may affect this procedure.

H2. CHECK ISOLATED INDICATOR

NOTE

First perform step H1, then proceed.

Turn A6901 POWER on.

b. Being careful to remember the orientation of the connector, remove the
connector from the ISOLATED lamp.

c. Watch the armature of relay K43Q, which is shown in Figure 5-3 in step A2

d. Check that relay K430 does not actuate when the PUSH TO ACTIVATE button is
pressed. (Its armature should not move.)

e. Check that K430 actuates (its armature should move) when the connector to the
ISOLATED lamp is replaced.

H3. CHECK LOAD ACTIVATED INDICATOR

NOTE

If the preceding step was not performed. first perform step Hl. then

proceed.

a. Turn the A6901 POWER ON.

b. Unscrew the LOAD ACTIVATED lamp.
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c. Watch the armature of relay K430 (shown in Fig. 5-3 in step A2).

d. Check that K430 does not actuate when the PUSH TO ACTIVATE button is

pressed. (Its armature should not move.)

Turn the A6901 POWER off.

f. Replace the LOAD ACTIVATED lamp.

g. Turn the A6901 POWER on.

h. Check, visually that K430 now operates (its armature should move) when the

PUSH TO ACTIVATE button is pressed.
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PERFORMANCE CHECK

This section contains a procedure for checking the operation of the A6901 and for
verifxing that it meets its applicable electrical specifications.

USING THIS PROCEDURE

NOTE

In this procedure, capital letters within the body of the text identify
front-panel controls, indicators, and connectors on the A690t (e.g.,
PUSH TO TEST). Initial capitals identify all the associated test
equipment and its controls, indicators, and connectors (e.g.. Amplitude)
used in the procedure.

This procedure is divided into subsections by major functional circuits (e.g., A.
Source Ground Continuity, B. DC Trip Current and Voltage, etc.). The order in which
the subsections and procedures appear is the recommended sequence for a
complete operational check of the instrument.

The first step in each subsection (A 1, 81, C1, etc.) contains reference information
and control settings that must be performed before proceeding.

The Setup Conditions provide equipment connection information and control
settings for both this instrument and any associated test equipment. Also. the Setup
Conditions are written so that if desired. each subsection (A. B. C, etc.) or step (A2.

B2. etc.) can be performed independently.

The term CHECK when used as the first word of an instruction is defined as follows

1 .CHECK-indicates the instruction accomplishes an electrical specification
check. Each electrical specification checked is listed in Table 6-1, Performance
Check Summary (see the following Performance Check Summary discussion

for more information).

PERFORMANCE CHECK SUMMARY

Table 6-1, Performance Check Summary, lists the electrical specifications that are
checked. Table 6-1 is intended to provide a convenient means of locating the
procedures, in the Performance Check, that check the applicable electrical
specifications. For example, if the Peak Detector has been repaired, use Table 6-1 to
locate the electrical specifications affected by the repair. Then note the title of the
procedure in which those specifications are checked. Use the index at the beginning
of the Performance Check to find the desired procedure.
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PERFORMANCE CHECK INTERVAL

To maintain instrument accuracy, check performance every 1.000 hours of
operation, or every six months if used infrequently.

TABLE 6-1

Performance Check Summary

SENSE CIRCUIT

A. Source Ground

Continuity

Source Ground

Continuity

POWER Switch

OFF

-15° to
+25° C

5 ohms or less with A6901
cold. (OFF for at least
10 min.) to obtain

operation (ACTIVATE).

+25° to
+55° C

10 ohms or less with A6901

cold. (OFF for at least

10 min.) to obtain

operation (ACTIVATE).
-
1 K ohm or less after

2 minutes operation

(remain activated).

ON

Trip Voltage 28 V rms or !40 V dc

!5%. See Figure 1-5.
B. DC Trip Current
and Voltage

Neutral-to-
Ground

Continuity

DC Voltage

Trip Delay

Must trip between 3 and

10 V rms (8.5 to 28.3 V

p-p), 50 Hz.

D. Neutral-to-Ground

Continuity

-

Less than 20 ms. c. Trip Time

Current
Selector

DC Current

TTip
Trip
Current

B. DC Trip Curren'

and Voltage

0.5 mA

3.5 mA

5.0 mA

.47-.53 mA

2.5-3.5 mA

4.0-5.0 mA
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TEKTRONIX FIELD SERVICE

Tektronix Field Service Centers and the Factory Service Center provide instrument
repair and adjustment services. Contact your Tektronix Field Office or
representatives for further information. .

TEST EQUIPMENT REQUIRED

The test equipment listed in Table 6-2 is required for a complete Performance Check

of the instrument.

The specifications for test equipment given in Table 6-2 are the minimum required
to meet the Performance requirements. Detailed operating instructions for test
equipment are omitted in these procedures. Refer to the test equipment instruction
manual if more information is needed.

SPECIAL FIXTURES

Special fixtures are used only where they facilitate instrument performance
checkout. These fixtures are available from Tektronix, Inc. Order by part number

from Tektronix Field Offices or representatives.

TEST EQUIPMENT AlTERNATIVES

All of the listed test equipment is required to completely check this instrument.
However, complete checking may not always be necessary or desirable. You may be

satisfied with checking only selected characteristics, thereby reducing the amount

of test equipment actually required.

The Performance Check Procedure is based on the first item of equipment given as
an example. When other equipment is substituted, control settings or setups may
need to be altered. If the exact item of equipment given as an example in Table 6-2
is not available, first check the Minimum Specifications column carefully to see if
other equipment might suffice. Then check the Purpose column to see why this item
is used. If used for a performance check that is of little or no importance for your
repair requirements, the item and corresponding step(s) can be deleted.
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TABLE 6-2 (CONT)

Test Equipment

Example of

Applicable
Equipment

PurposeMinimum

Specifications
Description

b. TEKTRONIX 4658
Oscilloscope with
P6105 Probe.

1. Test

Oscilloscope

(Cont)

c. See the Tektronix
Products Catalog for

an oscilloscope

system.

Measure pulse

width when

checking Trip
Time.

a. TEKTRONIX 5A48
Dual Trace Amplifier
(and P6008 Probe-
see item 20).

2. Amplifier Tektronix 5A-

series plug-in
instrument.

a. TEKTRONIX 5B40

Time Base.

Tektronix 58-

series instru

ment.

Measure pulse

width when

checking Trip

Time.

3. Time
Base

Frequency, 50-60 Hz;
amplitude. 30 V

p-p.

Check Neutral

to-Ground

Continuity.

a. TEKTRONIX
FG 501A Function
Generator

4. Sine-Wave
Generator

a. TEKTRONIX
DM 502A Auto
ranging DMM.

Range, -75 to

+200 V; accuracy
within 0.1%.

Used throughout

procedure

5. Digital

Multimeter

(two re-

quired)

a. TEKTRONIX

PG 505 Pulse

Generator .

6. Pulse
Generator

DC Trip
Current

Voltage,
Time.

Frequency range,
dc-1 KHz; voltage
0-:!:40 V; single-
shot capability.

Check DC Trip
Current and

Voltage.

7. Amplifier Output Voltage
range :!:30 V.

a. TEKTRONIX
AM 501 Operational

Amplifier

a. TEKTRONIX
PS 503A Dual Power

Supply.

Output, + and -

20 V, current limit-

ed to 1A max.

Check DC Trip
Current and

Voltage

8. Power

Supply

@6-4
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Performance Check-A6901

TABLE 6-2 (CONT)

Test Equipment

Example of

Applicable
Equipment

Minimum

Specifications

PurposeDescription

9. Power
Module

Capable of housing
and powering five
TM 500-series test

instruments.

Operate function
and pulse gen-
erators and digital
multi meters

a. TEKTRONIX
TM 506 Power
Module.

10. Trigger
Generator

Provide single
input pulse for
PG 505.

Check DC Trip
Current and
Voltage, and Trip
Time.

a. Tektronix Part

016-0597 -00 Trigger

Generator

Bnc female to
two EZ clip-on
connectors.

I Check Neutral

to-Ground

Continuity.

a. Tektronix Part

013-0076-01.

11. Adapter

12. Adapter Bnc female to
dual banana.

Connect DMM to
output of Fun-
ction Generator.

a. Tektronix Part

103-0090-00.

13. Adapter
(two re-

quired)

Bnc male to
dual binding

cost.

Connect output
of Pulse Gen-
erator to DMM.

a. Tektronix Part
103-0035-00.

a. Tektronix Part

103-0030-00.

14. Adapter Connectors, bnc

T, male 1,
female 2.

Connect output
of Function Gen
erator to DMM
and to A6901.

15. Test
Lead

Length, 2-1/2 ft.;

connectors, alligator
clip and banana
plug; color, black.

To connect DMM
to A6901 .

a. Tektronix Part

012-0014-00.

16. Test

Lead

I Length, 2-1/2 ft.;

connectors, alligator

clip and banana

plug; color, red.

To connect DMM

to A6901.

a. Tektronix Part
012-0015-00.

Length. 42 inches;
impedance. 50 a;
Connectors. bnc
male.

Connect output of
Function Gen-
erator to DMM

a. Tektronix Part

012-0057-01.

17. Cable.
Coaxial (two

required)
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Performance Check-A6901

TABLE 6-2 (CONT)

Test Equipment

Example of

Applicable
Equipment

Description Minimum

Specifications
Purpose

18. Patch
Cord (two

required)

Length, 18 inches;
connectors, banana
plug; color, red.

I Miscella.neous

connections.

a. Tektronix Part

012-0031-00.

19. Patch
Cord (three

required)

Length, 18 inches;

connectors, I?anana
plug; color, black.

I Miscella.neous

connections.

a. Tektronix Part

012-0039-00.

20. Probe Attenuation, 1OX;
resistance, 1O MO.

a. P6008 Probe,
Tektronix Part
010-0129-00.

Furnish

test asci

21. Soldering

Iron

Power, 15-25 W. a. Tektronix Part

003-0338-01.

I Disconnect
i,resistor in

'Neutral-to-
IGround Continuity

ICheck.

22.. Alligator

Clip

Jaw opening at
ieast 1/4 inch.

a. T ektronix Part

344-0045-00.

I Short terminals

NO and NC of
switch 5560. for
the B2. DC Trip
Current and
Voltage check.

@6-6
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Performance Check-A6901

PERFORMANCE CHECK PROCEDURE

This procedure verifies electrical specifications. All circuit tolerances given are as
specified in the Performance Check Summary, Table 6-1.

INDEX TO PERFORMANCE CHECK

A. SOURCE GROUND CONTINUITY

1. Source Ground Continuity Preliminary Setup
2. Check Source Ground Continuity.

.6-9
6-10

B. DC TRIP CURRENT AND VOLTAGE

1. DC Trip Current and Voltage Preliminary Setup

2. Check DC Trip Current and Voltage.

6-11
6-12

6-14
6-15

TRIP TIME

1. Trip Time Preliminary Setup

2. Check Trip Time

D. NEUTRAL- TO-GROUND CONTINUITY

1. Neutral-to-Ground Continuity Preliminary Setup
2. Check Neutral-to-Ground Continuity.

6-17
6-17

PERFORMANCE CHECK INITIAL SETUP PROCEDURE

NOTE

The performance of this instrument can be checked at any ambient
temperature from -15°C to +55°C unless otherwise stated.

Be sure the A6901 is OFF and not connected to an ac power source

2. Remove the two case-retaining screws shown in Figure 6-1

3. Pull the top section of the case off, and set it aside.

4. Remove the two screws and one nut that fasten the clear plastic shield to its

supports.

5. Set the shield to one side, being careful that the connector to the buzzer on the
shield stays connected.

6. Check that the VOLTAGE SELECTOR RANGE switch is set for the correct input
line voltage. and that a suitable line cord and plug is available.

7. Set the CURRENT SELECTOR switch to 0.5 mA.
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Performance Check-A6901

8. Set the GROUNDING MODE switch to the AUTO ISOLATED position.

3618-64

Figure 6-1. Bottom view of A6901
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Performance Check-A6901

A. SOURCE GROUND CONTINUITY

Shaded lines identify Performance Requirement CHECK.

NOTE

This check must be performed at an ambient temperature of +200

30°C.

A1. SOURCE GROUND CONTINUITY PREliMINARY SETUP

a. Perform the Performance Check Initial Setup Procedure given at the beginning of

the Performance Check.

b. Refer to Section 7, Instrument Options, and the Change Information at the rear
of this manual for any modifications which may affect this procedure.
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Performance Check-A6901

A2. CHECK SOURCE GROUND CONTINUITY

NOTE

First perform step A 1, then proceed.

A2. SETUP CONDITIONS

A6901 Controls.
Make no changes to the control settings

TM500 Power Module

Test Equipment Controls.
DM502A

Input. 2oon Ex! (released)
...Pressed in

3618-27A

Figure 6-2. A2. Setup conditions.

a. Be sure the A6901 has been turned off for at least 10 minutes

b. CHECK-that the Source Ground Continuity indicated on the DMM is 100 nor

less.
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B. DC TRIP CURRENT AND VOLTAGE

Shaded lines identify Performance Requirement CHECK.

81. DC TRIP CURRENT AND VOLTAGE PRELIMINARY SETUP

a. Perform the Performance Check Initial Setup Procedure given at the beginning of

the Performance Check.

b. Refer to Section 7, Instrument Options, and the Change Information at the rear
of this manual for any modifications which may affect this procedure.

c. Desolder one end of R352 and one end of CR364 (see Fig. 9-1 in foldout section

for component locations).
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B2. CHECK DC TRIP CURRENT AND VOLTAGE

NOTE

First perform step 81, then proceed.

Test Equipment Controls'
PS503A

Outp'ut On(pressedin)+Vblts ' Zero

CurrentLimit 9o.clock
Dual Tracking, Pr~ssed in

DM502A#1
mA DC(pressed in)
2 mA Pressed in
Input. Ext (released)

DM5402A #2
Volts DC(pressed in)
200V Pressedin
Input. Ext (released)

AM501
G~dSelectorooooooo..oo.oooooooOff

PG505
Pulse Duration 0 0 0 0 0 0 0 0 0 0 Locked on
Variable Pulse
Duration 00 00 Fully counterclockwise
Output + Pulse 00 0. 0. 00 Pressed in
Output Amplitude 00 0. .30 V, !2 V

as indicated
on DMM #2

3618-55A

Figure 6-3. 82. Setup conditions.

Verify that the A6901 CURRENT SELECTOR switch is set to 05 mA

b Connect the ac line to the POWER IN connector and turn the A690' POWER on

Press the PUSH TO ACTIVATE button
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Performance Check-A6901

d. Use the PS 503A + Volts controls to gradually increase the output voltage

(DM502A #2) until the A6901 trips and sounds the audible alarm.

e. Place alligator clip across NO and NC terminals of switch 5560. Figure 5-8 in
Maintenance section shows 5560 Position and terminal locations.

f. CHECK-that trip current (DM502A #1) and voltage (DM502A #2) are within
limits given- in Table 6-3.

g. Turn the A6901 off. and remove alligator clip from 5560.

h. Turn PS 503A Volt control to zero

On the PS SOJA, reverse the leads connected to the Black Common and Red 0-
20 V connectors (the two leads that are on the Red 0-20 V connector should

connect to the Black Common connector, and the single lead that is connected to
Black Common should connect to the Red 0-20 V connector.)

j. Release the PG 505 Output + Pulse button. The system output will now be

negative.

k. Repeat steps b through h

Set the A6901 CURRENT SELECTOR switch to 3.5 mA

m. Set DMM #1 to 20 mA dc.

n Repeat steps b through k. using the setup shown in 82. Setup Conditions

Set the A6901 CURRENT SELECTOR switch to 5 mA.

Repeat steps b through k, using the setup shown in 82. Setup Conditions

Turn the A6901 POWER off and resolder CR364. If you intend to proceed to the

next step, leave R352 unsoldered. If not, resolder R352.
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Performance Check-A6901

c. TRIP TIME

Equipment Required: (Numbers correspond to those used in Table 6-2, Test

Equipment.)

1. Test Oscilloscope
2. Amplifier (for Oscilloscope)
3. Time Base
5. Digital Multimeter (two needed)
6. Pulse Generator
7. Amplifier
8. Power Supply
9. Power Module

10. Trigger Generator
13. Adapter (bnc male to dual binding post)
15, 16. Test Leads
17. Cable, Coaxial
18. Patch Cord, red (two required)
19. Patch Cord, black (three required)
20. Probe

Shaded lines identify Performance Requirement CHECK.

C1. TRIP TIME PRELIMINARY SETUP

a. Perform the Performance Check Initial Setup Procedure given at the beginning of

the Performance Check.

b. Refer to Section 7. Instrument Options. and the Change Information at the rear
of this manual for any modifications which may affect this procedure.

c. Desolder one end of R352 (see Fig. 9-1 in foldout section for component

locations).
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C2. CHECK TRIP TIME

NOTE

First perform step C1, then proceed.

A6901 Controls'
Make no changes to the control settings

TM500 Power Module

PG505 I PS503A
IGreen

0-20
Red

0-20

It:om I

~lJI

AMSO1
I

,rz;lio ;0-'0

.:1>
~

"Izfl

IInput
Output

0
mA Low

Zi

DM502A DM502A
#1 #2 ~

Low I! mA Low IVoltS/ -

y=IJbll r.~

.~

I Not

I Connected

Yet
-bnc

male to' dual

binding post

ProbeTest Leads ~,
, GND Lead

A6901
Coaxial Cable

Trigger

-Generator

IP~lse

Test

TP570
Earth (

'X)

~!~Line-

Test Equipment Controls

DM502A #1

mA. 200 mA Input. DM502A #2

Volts. 200 V. Input. Test Oscilloscope

Volts/Div Time/Div Trigger Mode. AM501

GndSelector

PS503A

Output. Dual Tracking. Current Limit (both)

Volts (both)

Pressed in

Pressed in

..9 o'clock

Zero

DC (pressed in)
Pressed in

Ex!

DC (pressed in)
Pressed in

Ext

PG505
Pulse Duration. ...

Period. Period Variable. ...

Rise and Fall Times
TR. TF Output + Pulse. ..

Output Amplitude .
as indical

20
..5 ms
Normal

Off

Figure 6-4. C2. Setup conditions.

6-15REV JUN 1986

Locked on
.Output Delayed

X1
1 ms

X1
X1

..+ (pressed in)
30 V J:2 V

ted on DMM #2
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Performance Check-A6901

a. Set PG 505 Pulse Duration to Locked On.

b. Use PS 503A Volts controls to set the output voltage to +50 (:to. 1 ) Vas indicated
on DMM #2.

c. Set the PG 505 Pulse Duration to 5 ms

d. Press the Push for Output button on the Trigger Generator

e. Connect Oscilloscope probe to test lead from PS 503A (Red 0-20 V) connector.

Repeatedly press the Push for Output button on the Trigger Generator, and
adjust the PG 505 Variable Pulse Duration control to set the output pulse width
to 15 ms, between the 50% amplitude points.

Disconnect the probe from the test lead. and connect the test lead to R170.

g. Turn the A6901 POWER on.

h. Press the PUSH TO ACTIVATE button.

i. CHECK-that pressing the Push for Output button on the Trigger Generator
trips the A6901. Its buzzer should sound, and the ISOLATED and LOAD
ACTIVATED indicators should extinguish.

j. Turn the A6901 POWER off.

k. Set the PG 505 to negative output (release the Output + Pulse button)

I. On the PS SOJA, reverse the leads connected to the Green 0-20 V and Red 0-20
V connectors (the two leads that were connected to the Red 0-20 V connector

should now be connected to the Green 0-20 V connector, and the single lead
that was connected to the Green 0-20 V connector should be connected to the
Red 0-20 V connector).

m. Turn on the A6901 POWER.

n. Press the PUSH TO ACTIVATE button.
'

0. CHECK-that pressing the Push for Output button on the Trigger Generator
trips the A6901. Its buzzer should sound, and the ISOLATED and LOAD

; ACTIVATED indicators should extinguish.

p. Turn the A6901 POWER off.

q. Disconnect the test equipment from the A6901

Resolder R352
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D. NEUTRAL- TO-GROUND CONTINUITY

Equipment Required: (Numbers correspond to those used in Table 6-2, Test

Equipment.)

4. Sine-Wave Generator
5. Digital Multimeter
9. Power Module

11. Adapter (bnc female to dual EZ clip)

12. Adapter (bnc female to dual banana)

14. Adapter (bnc T)
17. Coaxial Cable (two needed)
21. Soldering Iron

Shaded lines identify Performance Requirement CHECK.

01. NEUTRAL- TO-GROUNO CONTINUITY PRELIMINARY SETUP

a. Perform the Performance Check Initial Setup Procedure given at the beginning of

the Performance Check.

b. Refer to Section 7. Instrument Options. and the Change Information at the rear

of this manual for any modifications which may affect this procedure.

D2. CHECK NEUTRAL-TO-GROUND CONTINUITY

NOTE

First perform step 01, then proceed.

To avoid electric shock. the ac power must be disconnected from the
A6901 before performing any soldering.

a. Disconnect the Power cord from the A6901

Unsolder the end of R540 opposite from J440 (see 02. Setup Conditions)
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DM502A
Volts .
20V.
Input. .

AC (pressed in)
Pressed ill

..Ex! (released)

3618-59A

Figure 6-5. 02. Setup conditions.
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Performance Check-A6901

c. Perform the 02. Setup Conditions

d. Connect the A6901 POWER IN connector to a source of ac power

e. Set the FG 501A Amplitude to 3 +0, -0. v ac as indicated on the DMM

Turn the A6901 POWER on

g. CHECK-that the A6901 buzzer does not sound.

h. Turn the A6901 POWER off.

Set the FG 501A to produce between 9.9 and 10.0 V ac output

Turn the A6901 POWER on

k. CHECK-that the A6901 buzzer sounds.
-

Turn the A6901 POWER off.

m. Disconnect the power cord from the ac power source

n. Disconnect the signal from the A6901

Resolder R540 in its place.

p. Reassemble the cabinet, and perform the Preliminary Setup in Section 2,
Operating Instructions.

This completes the Performance Check procedure.
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Section 7-A6901

INSTRUMENT OPTIONS

Your A6901 Ground Isolation Monitor may be equipped with one or more options.
This section includes a brief description of each option, and an Option Information
Locator Table. The Option Information Locator Table lists all the options and tells

where they are mentioned in this manual. For further information about options,
see your Tektronix Products catalog or contact your Tektronix Field Office.

OPTION A1

The standard (North American 120 V) power cord, load cord, line fuse, and power
supply fuse is replaced with the Universal European equivalent as follows: 1 each
load cord, 17.5 cm IEC to Euro female, 240 V; 1 each, power cord, 3 meters; 1 each
line fuse 3 A fast DIN Metric; 1 each, power-supply fuse, 0.05 A DIN Metric.

OPTION A2

The standard (North American 120 V) power cord, load cord, line fuse, and power-
supply fuse is replaced with the United Kingdom equivalent as follows: 1 each, load
cord, 17.5 cm IEC to UK female, 240 V; 1 each, power cord, 3 meters; 1 each, line
fuse 3 A fast DIN Metric; 1 each, power-supply fuse, 0.05 A DIN Metric.

OPTION A3

The standard (North American 120 V) power cord, load cord, line fuse, and power-
supply fuse is replaced with the Australian equivalent as follows: 1 each, load cord,
17.5 cm IEC to Australian female 240 V; 1 each, power cord, 3 meters; 1 each, line
fuse 3 A fast DIN Metric; 1 each, power-supply fuse, 0.05 A DIN Metric.

OPTION A4

Not available on the A6901 due to the lack of a grounded neutral connection in the

240 V North American system.

OPTION A5

The standard (North American 120 V) power cord, load cord, line fuse, and power-
supply fuse is replaced with the Switzerland equivalent as follows: 1 each, load
cord. 17.5 cm IEC to Swiss female 240 V; 1 each, power cord, 3 meters; 1 each, line
fuse. 3 A fast DIN Metric; 1 each, power-supply fuse, 0.05 A DIN Metric.

7-1@



Instrument Options-A6901

TABLE 7-1

Option Information Locator

Location

Section Heading InformationOption

Power Cord

Information

(Fig. 1-4)

Lists power cord and plug
configurations of Option A 1

A1 1

General
Information

Gives possible solution for neutral-
to-Iine conductor reversal.

2

Operating

Instructions

Preliminary
Setup

Option
A1

Gives a brief description of

Option A1.

7

Instrument

Options

(Near End Of

Section 8)

Provides a list of the Option A 1

Monitor.

8

Replaceable

Electrical

Parts

10

Replaceable

Mechanical

Parts

Standard
Accessories

Provides a list of power and load
cord part numbers for the
Option A1 Monitor. -

.

Power Cord

Information

(Fig. 1-4)

Lists power cord and plug
configurations of Option A2.

A2
General

Information
-

7

Instrument

Options

Option

A2

Gives a brief description of
Option A2.

(Near End Of
Section 8)

Provides a list of the Option A2

Monitor.
8

Replaceable

Electrical

Parts

10

Replaceable

Mechanical

Parts

Standard
Accessories

Provides a list of power and load

cord part numbers for the

Option A2 Monitor.
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TABLE 7-1 (CONT)

Option Information Locator

Location

Heading InformationOption Section

A3 1

General
Information

7

Instrument

Options

8

Replaceable

Electrical

Parts

10

Replaceable

Mechanical

Parts

A4

Lists power cord and plug
configurations of Option A5.

Not available on the A6901 due to the lack of a grounded neutral

connection in the 240 V North American system.

Power Cord
Information

(Fig. 1-4)

A5 1
General

Information

Option

A5

Gives a brief description of
Option A5.

7
Instrument

Options

Provides a list of the Option A5

Monitor.
8

Replaceable

Electrical

Parts

(Near End Of
Section 8)

Standard
Accessories

Provides a list of power and load
cor:d part numbers for the

Option AS Monitor.

10

Replaceable

Mechanical

Parts
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Section 8-A6901

REPLACEABLE ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or thorough your local Tektronix, Inc. Field Office or

representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit of the latest circuit
improvements developed in our engineering department. It is therefore important, when
ordering parts. to include the following information in your order: Part number. instrument
type or 11umber. serial number, and modification number if applicable.

If apart you have ordered has been replaced with a newor improved part. your local Tektronix,
Inc. Field Office or representative will contact you concerning any change in part number.

Change information, if any, is located at the rear of this manual.

Only the circuit number will appear on the diagrams and and circuit board illustrations. Each
diagram and circuit board illustration is clearly marked with the assembly number. Assembly
numbers are also marked on the mechanical exploded views located in the Mechanical Parts

List. The component number is obtained by adding the assembly number prefix to the circuit
number.

The Electrical Parts List is divided and arranged by assemblies in numerical sequence (e,g"
assembly A 1 with its subassemblies and parts, precedes assembly A2 with its subassemblies

and parts),

Chassis-mounted parts have no assembly number prefix and are located at the end of the
Electrical Parts List.

liST OF ASSEMBliES

A list of assemblies can be found at the beginning of the Electrical Parts List. The assemblies
are listed in numerical order. When the complete component number of a part is known, this
list will identify the assembly in which the part is located.

CROSS-INDEX-MFR. CODE NUMBER

TO MANUFACTURER

The Mfr. Code Number to Manufacturer index for the Electrical Parts List is located

immediately after this page. The Cross Index provides codes. names and addresses of
manufacturers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1 .1
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Replaceable Electrical Parts-A6901

COMPONENT NUMBER

(column one of the Electrical Parts list)

A numbering method has been used to identify assemblies, subassemblies and parts.
Examples of this numbering method and typical expansions are illustrated by the following.

Example a. component number
~

A23R1234 A23 R1234

Assembly number ~ ~ Circuit number

Read: Resistor 1234 of Assembly 23

Example b. component number
~--~--~

A23A2R1234 A23 A2 R1234
Assembly ~~mbly \ Circuit
number ~ ~ number \number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

TEKTRONIX PART NO.

(column two of the Electrical Parts List)

Indicates part number to be used when ordering replacement part from Tektronix.

SERIAL/MODEL NO.

(columns three and four of the Electrical Parts List)

Column three (3) indicates the seriral number at which the part was first used. Column four (4)
indicates the serial number at which the part was removed. No serial number entered
indicates part is good for all serial numbers.

NAME & DESCRIPTION

(column five of the Electrical Parts List)

In the Parts List, an Item Name is separated from the description by a colon (:). Because of
space limitations, an Item Name may sometimes appear as incomplete. For further Item Name
identification, the U.S. Federal Cataloging Handbook H6-1 can be utilized where possible.

MFR. CODE

(column six of the Electrical Parts List)

Indicates the code number of the actual manufacturer of the part. (Code to name and address
cross reference can be found immediately after this page.)

MFR. PART NUMBER

(column seven of the Electrical Parts List)

Indicates actual manufacturers part number.
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Section 9-A6901

DIAGRAMS AND CIRCUIT BOARD

ILLUSTRATIONS

SYMBOLS

Graphic symbols and class designation letters are based on ANSI Standard Y32.2

1975.

Logic symbology is based on ANSI Y32.14-1973 in terms of positive logic. Logic
symbols depict the logic function performed and may differ from the manufacturer's

data.

The overline on a signal name indicates that the signal performs its intended
function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc.

are:
14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and

Electrical Engineering.

American National Standard Institute, 1430 Broadway, New York, New York 10018

COMPONENT VALUES

Electrical components shown on the diagram are in the following units unless noted

otherwise:
Capacitors = Values one or greater are in picofarads (pF). Values less than one

are in microfarads (J1F).

Resistors = Ohms (0).

The information and special symbols below may appear in this manual.

ASSEMBLY NUMBERS AND GRID COORDINATES

Each assembly in the instrument is assigned an assembly number (e.g., A20). The
assembly number appears on the circuit board outline on the diagram, in the title for
the circuit board component location illustration, and in the lookup table for the

schematic diagram and corresponding component locator illustration. The
Replaceable Electrical Parts list is arranged by assemblies in numerical sequence;
the components are listed by component number *(see the illustration on page 9-2
for constructing a component number).

The schematic diagram and circuit board component location illustration have grids.
A lookup table with the grid coordinates is provided for ease of locating the
component. Only the components illustrated on the facing diagram are listed in the
lookup table. When more than one schematic diagram is used to illustrate the
circuitry on a circuit board, the circuit board illustration may only appear opposite
the first diagram on which it was illustrated; the lookup table will list the diagram
number of other diagrams that the circuitry of the circuit board appears on.

@ 9-1
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Section 10-A6901

REPLACEABLE MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or thorough your local Tektronix, Inc. Field Office or

representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit of the latest circuit
improvements developed in our engineering department. It is therefore important, when
ordering parts, to include the following information in your order. Part number, instrument
type or number, serial number, and modification number if applicable.

If a part you have ordered has been replaced with a newor improved part, your local Tektronix,
Inc. Field Office or representative will contact you concerning any change in part number.

Change information, if any, is located at the rear of this manual.

SPECIAL NOTES AND SYMBOLS

x000 Part first added at this serial number
OOX Part removed after this serial number

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index numbers to the illustrations.

IDENTATION SYSTEM

This mechanical parts list is indented to indicate item relationships. Following is an example of
the indentation system used in the description column.

Name & Description12345

Assembly and/or Component

Attaching parts for Assembly and/or Component
---* ---

Detail Part of Assembly and/or Component

Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

.

Attaching Parts always appear in the same indentation as the item it mounts, while the detail
parts are indented to the right. Indented items are part of. and included with. the next higher

indentation. The separation symbol indicates the end of attaching parts.

Attaching parts must be purchased separately, unless otherwise specified.

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index numbers to the illustrations

ITEM NAME

In the Parts List, an Item Name is separated from the description by a colon (). Because of
space limitations. an Item Name may sometimes appear as incomplete. For further Item Name

identification. the U.S. Federal Cataloging Handbook H6-1 can be utilized where possible.

10-1@
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MANUAL CHANGE INFORMATION

At Tektronix. we continually strive to keep up with the latest electronic
developments by adding circuit and component improvements to our instruments as

soon as they are developed and tested.

Sometimes, due to printing and shipping requirements, we can't get these changes
immediately into printed manuals. Hence, your manual may contain new change

information on following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your

manual is correct as printed.

SERVICE NOTE

Because of the universal parts procurement problem. some electrical parts in your
instrument may be different from those described in the Replaceable Electrical Parts
List. The parts used will in no way alter or compromise the performance or reliability
of this instrument. They are installed when necessary to ensure prompt delivery to
the customer. Order replacement parts from the Replaceable Electrical Parts list.



>
w

ZQ:8
0\000 CO .-i

t-tco\0
I- °M

-,

a: ...O

U r--

:1: °

~ ,-. W .
'-' U O
LJ- ;2
Z w ..

'- IV

t-t~c..

W "iV
bO ~
C C
IV IV

e ~

2
O
j::
a.
~
U
(/)
W
C

O
\Q

~
0..

2
O-
1-
U
W
~
~
O
U

W
~
::)
C
W
U
O
~
c..

~
U
W
J:
U

W
U
2
~
~
~
O
u..
~
W
c..

.

.

~
...-
~
c.-
..
c
o

U

'a
C
~
0
..

~

.,
U
..
~
0

(/)

~
U
.,

.c

~.

~
U
.,

.c
U

.,u ..
C le

C ~

E..2
..-

.2.2
..., le

c..C

.,'a
.cC
..., ..

't-
o'a

N~

<,.g
le

..
...
CO
a..-t

't-~
0

.,
.a~

C
a.a.
.,
..C
(/)0

"'
"'
.,

O
c:
o...
"'

~
~
c
.,

.c
...

c
O

-a
.,
iQ
u

'C
.=

~
.5
.=
c
o
U
-a
c
~
0

~

..
u

~
O

UI

..
-=
...
IQ

.c
...

,
,
,

~
U
W
:
U

.G

ci
~
...
1-
~

-
o

E
o
~

w o
1- .a

O ..
Z .c...

0
...

"C
..
u
..
c
c
o
u

c
~
o

.c
w

.!!

~
~
0

..
.c
...

0
..

"C
.ii

~
.2

..
.c
1-

0.
O
...

.,
.c
...

O
...

~
.,
...
u
.,
~
~
o
u

.,
.Q

~
":5
o

.c
"'

~

.--1

"0

.--1

0.
bQ
IV

0.

...
0

'c
o

~

c
o

'Z
~

0
U)

~
c
~
e

c"

-
O
0.
10
<

U
~

~
O
...

0..


