A6901

pEIEltDI‘S

Informatmn

SUPPLY - ABIO
MAIN GROUND ALARM
SOURCE] ISOLATION CIRCUIT
MONITOR
TRIF CONDITION
CAUSES ALARM
T SOUND
POWER
SWITEH H
| Lo
J B
@ TIIE : 9"""-{:. LIMNE
i 1
1
| 1o
.s-—-——{r""U—————O-._\c IneuThaL
NEUTRAL -
IJ_EnnTm

PROTECTIVE

GROUND (EARTH|

|
|
e
]

MONITOR CIRCUIT

SOURCE

TAIF CONDITION
CONNECTS ISOLATED
GROUND TO
PAGTECTIVE GROWND
[EARTH AND
DISCONNECTS LOAD
FROM SUPPLY-MAIN

ISOLATED
EQUIPFMENT




A6901 Instruction

TABLE OF CONTENTS

OPERATORS SAFETY SUMMARY

SECTION 1—GENERAL INFORMATION
ISOLATES EQUIPMENT FROM PROTECTIVE GROUND (EARTH)
INSTRUCTION MANUAL. ... .o
OPERATORS INFORMATION ....... ...,
SERVICING INFORMATION . ... ...ttt iiiaiieainnennnns
WHAT IS ELECTRIC SHOCK? ..o
SUMMARY EFFECTS OF ELECTRIC SHOCK ..................
INSTALLATION .. i e
INITIAL INSPECTION . ... .. e
OPERATING-POWER INFORMATION ...........coviiivinntn,
OPERATING VOLTAGE SELECTION...........c.covvuvvnnn,
POWER CORD INFORMATION ..........oiiiiiiiiiiiiiiinn,
OPERATING TEMPERATURE..............ciiiiiiiiiin,
PACKAGING FOR SHIPMENT .........cooiiiiiiiiiiiiiinnns
SPECIFICATION ..t i ittt
STANDARD ACCESSORIES. ... ..ottt
OPTIONAL ACCESSORIES. ... ..ot iiiiiiiiii e

SECTION 2—OPERATING INSTRUCTIONS
CONTROLS, CONNECTORS AND INDICATORS .................
POWER-UP SEQUENCE ..........c i,
PRELIMINARY SETUP ... ...y
DETAILED OPERATING INFORMATION ............covuvennne,
AUDIBLE ALARM .. ... i it
GROUNDING MODE SWITCH ..............oiiiiiiiint,
GROUNDED MODE ...ttt e iiieee
AUTO ISOLATED MODE ...ttt i
PRECAUTIONS TO AVOID CIRCUIT DAMAGE...............
1. POTENTIAL CIRCUIT DAMAGE FROM A 40-VOLT OR
GREATER POINT IN A TEST CIRCUIT ..........ccvvttt,
2. POTENTIAL CIRCUIT DAMAGE RESULTING FROM A
LOSS OF POWER IN THE A6901....................et,
3. POTENTIAL CIRCUIT DAMAGE RESULTING FROM
DISTRIBUTED-CAPACITANCE DISCHARGE ..............
TRIP-CURRENT FREQUENCY RESPONSE....................
APPLICATIONS ..ot it
TELEPHONE EXCHANGE EQUIPMENT ......................
GROUND CONTINUITY TESTING............ooiiiinen,
GROUND LOOP NOISE ...t
PRIMARY CIRCUIT MEASUREMENTS .......................

Page
Y

NSO dDOOIDNO GO =

1 e cd ced wd v ek = aed e e
i

JEFE I
'
—_ -

Operators i



AB901 Instruction

TABLE OF CONTENTS (CONT)

SECTION 3 THROUGH 10 (SERVICING INFORMATION)
QUALIFIED SERVICE PERSONNEL SHOULD REFER TO SERVICING
INFORMATION TABLE OF CONTENTS FOLLOWING THE GOLDENROD DIVIDER

PAGE.
WARNING I

SECTION 3 THROUGH 10 OF THIS MANUAL CONTAINS SERVICING
INFORMATION. THIS SERVICING INFORMATION IS FOR USE BY
QUALIFIED PERSONNEL ONLY. TO AVOID ELECTRICAL SHOCK, DO
NOT PERFORM ANY SERVICING OTHER THAN THAT CALLED OUT IN
THE GENERAL INFORMATION OR OPERATING INSTRUCTION
SECTIONS UNLESS QUALIFIED TO DO SO.

ii Operators @



A6901 Instruction

LIST OF ILLUSTRATIONS

Figure
No. Page
1-1 The AB901 isolates equipment from protective-ground (earth)

and monitors the isolated grounding system ................... 1-2

2 The A6901 tests for ground continuity and for line-and-neutral

conductor reversal ......... ittt i et e e 1-3
1-3 The A6901 tests protective ground (earth) conductor impedance

between Monitor and supply-main source.............coou..... 1-4
1-4 Power cord and plug identification information................. 1-9
1-5 A6901 trip-current level with relation to the frequency of

the applied current ...t i i e i 1-15
1-6 AB901 dimensional drawing ............coviiiiiniiinn .. 1-16
2-1 Front-pane! controls and indicators...................ccvvunn... . 2-3
2-2 A6901 bottom-panel fuses and switches....................... .24
2-3 Rear-panel connectors ............oiiiiiiiiiiiiiiiiiiiiiianens . 2-5
2-4 Typical instrument power-source configuration showing the

probe-ground reference-voltage current path.................... 2-11
2-5 Typical instrument power-source configuration showing the

fault-condition current path........... .. ... it 2-12
2-6 Typical instrument power-source configuration showing the

distributed-capacitance discharge path.......................... 2-13
2-7 A6901 trip-current level with relation to the frequency of

the applied CUFTeNt ... .. it ittt itiee i ieneerennnns 2-16
2-8 Test equipment ground isolation in systems using separate

earth grounds ... ..ottt i i i i e 2-17
2-9 AB901 interrupts unwanted ground-foop currents (GCu) ........ 2-18
2-10 Typical equipment setup for measuring the primary circuits

of the equipment under test..................coiiiiiininnnn... 2-19

LIST OF TABLES

Table Page
No.
1-1 Shipping Carton Test Strength 1-10
1-2 Electrical Characteristics ...... 1-11
1-3 Environmental Characteristics . 1-13
1-4 Physical Characteristics ....... 1-14
2-1 Audible Alarm Signal Code... . 241

@ Operators iii



AGE0T Instruction

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 | 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 conditions 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

é This symbol indicates where applicable cautionary or other information is
to be found.

AS MARKED ON EQUIPMENT
4 DANGER—High voltage.
E—:IT) Protective ground (earth) terminal.

AATTENTION—refer to manual.
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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 expiosive 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 AB6901 Ground Isolation Monitor confirms a functional
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 fuli-page instrument Dimensional Drawing is also
contained in this section.
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General Information

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 lsolation 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 voltage exceeds 40 V peak from protective ground (earth} or the
current exceeds the selected value (0.5, 3.5, or 5 milliamperes), the A6901 wilt
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 A6301 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

A6901 ISOLATED
GROUND EQUIPMENT
SUPPLY-| ISOLATION
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! |
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[ POWER
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POWER MONITORING
SWITCH CIRCUITRY
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GROUNDING
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ALARM IF 240V

PEAK: AND 20.5, ALARM
3.5, OR 6mA AS
SET BY CURRENT
SELECTOR SWITCH

GROUNDING
Y
|
"o

PROTECTIVE /\

=Y

m
5

1l

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 Information—A6901

ABI0T EQUIFMENT
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|
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L
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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

A6901 ISOLATED
GROUND EQUIPMENT
SUPPLY—] [ISOLATION
MAIN MONITOR : LINE
SOURCE . CLOSED
oarno; OTO—¢
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| S THERMAL
! | S SENSOR NEUTRAL
| | CLOSED |
NEUTRAL |
|
!
POWER MONITORING
SWITCH CIRCUITRY
A.ALARM SOUNDS IF:
RESISTANCE IS
>50 AT TURN-
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AFTER 2
MINUTES OF ALARM
OPERATION.
B. GROUNDING
RELAY CONTACTS
FAIL TO MAKE
GOOD
CONNECTION.

GRCUNDING
RELAY (EARTH)

[ CLOSED
O—C >

= PROTECTIVE
GROUND
(EARTH)

A.CONDITIONS:
1. POWER SWITCH ON.
2. GROUNDING 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—Operating 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
ONLY. TO AVOID ELECTRIC SHOCK OR OTHER PERSONAL INJURY,
DO NOT PERFORM ANY SERVICING OTHER THAN THAT DESCRIBED
IN THE OPERATORS PORTION OF THIS MANUAL UNLESS YOU ARE
QUALIFIED TO DO SO.

Section 3—lInstallation, 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 lIsolation Monitor.

Section 7—Instrument Options, contains a description of available options and
locations of incorporated information for those options.
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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 lllustrations, includes a detailed circuit
schematic, circuit board component locator, and locations of test points to aid in
performing the Performance Check procedure.

Section 10—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
Charles 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 AIEE Transactions, Part Ili-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

Lowest Resistance of the Body

Wet Skin, Qutdoors ..... i 500 Q
Dry Skin, Indoors........ oo 1,500 Q
Threshold of Perception.. ... ... 0.2 mA
Let-Go Current, Adults .. ...l 6-20 mA ac,

depending on the person.

Safe Current, Adults
AC..ooiiiiiinns 5 mA rms @ 30 V
5 5EmA @ 40 V

“Current caused by ordinary household voltage (120 V, North America; and 240 V,
Europe) wili be 240 mA (120 V/500 Q) and 480 mA (240 V/500 Q), showing that
lethal shock can occur in the home.”

“¢;urrents above those possible from ordinary household voltage across a body
irpedance of 500 Q (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 AIEE 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/t"2 mA, when t is in seconds.

An alternating current of 20 yA 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
nervous 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, |EEE 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 electrica!
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.

CAUTION

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 optionai accessories, rather than
standard accessories. Refer power cord and fuse substitution to qualified service
‘personnel.

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.

1-8 @



General Information—A6901

Plug Nominal
" . Usage Line-Voltage
Configuration (AC)
P r .
Ty North American 120V
w4 120V/15A
& 24
= Universal E
- Al niversal Euro
i 240V
R 240V/10-16A
ML
N oK 240V
s ey 240V13A
4 '__-'.J é\:
Australian
\
240V/10A 240
P i
%::j y North American
i 240V/15A
Switzerland 220V

220V/ 6A

REV JUN 1986

Reference
Standards

TANSI C73.11
2NEMA 5-15-P
%IEC 83

“CEE (7), H
v, Vil
%lEC 83

5BS 1363
3IEC 83

SAS C112

SEV

Option #

STANDARD

Al

A2

A3

A4

A5

3618-4
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Trip Voltage

3.5 mA

50 mA

-15° to +25°C
(ambient)

+25° to +55°C
{ambient)

General Information—A6901

SPECIFICATION

Less than 20 ms

4.0 to 5.0 mA, maximum
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General Information—A6901

Performance Requireme

Leakage Current
{A6901 not activated)

Neutrai-to-Ground
Continuity
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180to 250 V ac

Characteristic

Temperature

Operating
Nonoperating

Altitude

Operating
Nonoperating

Humidity (Operating
and Nonoperating)

Vibration (Operating)

General Information—A6901

8 A Medium, 250 V.

Information

To 15,000 m (50,000 ft)

Exceeds MIL-T-288008B, class 3
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General Information—A6901

3618-7

Figure 1-6. A6901 dimensional drawing
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1 ea

Carrying case.
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POWER-UP SEQUENCE

2-1



Operating Instructions—A6901

A6901 Alarm
Operator Action Status

Alarm Sounds

Alarm Silent

Alarm Sounds

Alarm Silent

i WARNING I

2-2

Condition

Normal operation

FAULT CONDITION:
A6901 Malfunction

FAULT CONDITION:
A6901 Malfunction



Figure 2-1. Front-panel controls and indicators

_3618-2
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Operating Instructions—A6901

3618-3

Figure 2-3. Rear-panel connectors.

PRELIMINARY SETUP
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GROUNDED

WARNING I

3. Set the POWER switch to ON.

WARNING
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6.

10.

Operating Instructions—A6901

and check
that the ISOLATED indicator lights.
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Operating Instructions—A6901_

MaN-
SOURCE 77

TEST

PROBE
'I‘ CABLE

— INSTRUMENT
UNDER

TEST
(NOT {SOLATED)

POWER
SUPPLY

EARTH

3618-10A
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LINE IN CABLE

W EARTH \
|LINE
—
b
-TEST
PROBE
o CABLE
- INSTRUMENT
UNDER
TEST
(NOT ISOLATED)
POWER
SUPPLY E-7;7
GROUND

3618-11
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APPLICATIONS
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rrrrrek

100,000Hz
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3618-5
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GCu—UNWANTED GROUND CURRENT

3618-6
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NOTE

Instaillation—A6901

3-3



Installation—A6901

3-4
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Section 4—A6901

POWER SUPPLY

DISABLE/ACTIVATE

4-1



4-2

PEAK DETECTOR

RELAY DRIVE



Theory Of Operation—A6901

AUDIBLE ALARM

4-3



MAINTENANCE

CLEANING

VISUAL INSPECTION

Section 5—A6901
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TROUBLESHOOTING
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5-4

SIGNAL DIODE LIGHT EMITTING
DIODE (L.E.D.)

PROGRAMMBLE
UNI - JUNCTION
TRANSISTOR

3618-24



1. Instrument type.

2. Instrument serial number.

4. Tektronix part number.

Maintenance—A6901

include the following
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Maintenance—A6901

4. Remove the plastic relay cover.

SEMICONDUCTORS
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USING THIS PROCEDURE

Maintenance—A6901
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Perform
Step

After any A6901
malfunction.

After any major
repair.

After any A6901
malfunction.

Circuit
Parameters

Maintenance—A6901

Operation Check
Procedure Title

D. Power Supply

E. Q454, Q464 Fun
ctional Check

F. Leakage Current

G. Zener Trip
Voltage
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Maintenance—A6901

TABLE 5-2
Test Equipment
Example of
Description Applicable

Equipment

1. Test
Oscilloscope
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Description

2. Amplifier
Plug-In

3. Time
Base

4. Digital
Multimeter
(two re-
quired)

5. Pulse
Generator

6. Amplifier

7. Power
Supply

8. Power
Module

9. Trigger
Generator

10. Adapter
{two re-
quired)

Minimum

Specifications

Tektronix BA-
series instru-
ment.

Tektronix 5B-
series instru-
ment.

Output voltage
range, +30 V.

TABLE 5-2 (CONT)
Test Equipment

Purpose

Used throughout
procedure.

Check Zener Trip
Voltage.

Maintenance—A6901

a. TEKTRONIX 5B40

Time Base.

a. TEKTRONIX
PG 505 Pulse
Generator.

a. TEKTRONIX
PS 503A Dual
Power Supply.

a. TEKTRONIX
TM 506 Power
Module.

a. Tektronix Part

016-0597-00.

a. Tektronix Part

103-0035-00.
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Maintenance—A6901

INDEX

5-16
5-18
5-19
5-21
5-24
5-27
5-31
5-35
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Maintenance—A6901

3618-60

Figure 5-2. Bottom view of A6901

5-16 @



Maintenance—A6901

a. Set DMM to 200 ohms range.
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Maintenance—A6901

a. Set the DMM to the 20 KQ range.
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Maintenance—A6901

Q250

CR350

3618-50

Figure 5-4. Location of CR350 and CR362
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Maintenance—A6901

a. Set the DMM to the 2 MQ range.

Figure 5-5. Location of K350 and K360.
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Maintenance—A6901

D. POWER SUPPLY

D2. CHECK POWER SUPPLY

3618-53A

Figure 5-5A. D2. Setup conditions.
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Maintenance—A6901

d. Set the DMM to 200 V ac.
e. Connect ac power to the A6901

Turn the A6901 POWER switch to ON.

Turn the A6901 POWER off.

ji. Set the DMM to 200 V dc.

. Turn the A6901 POWER on.

TABLE 5-3
DC Voltage Limits

0. Press the PUSH TO ACTIVATE button.

q. Press the PUSH TO TEST button.
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Maintenance— AB901

3618-63

Figure 5-6. Location of test points.
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Turn off A6901
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DM502A
On (pressed in) Volts ..
.......... Zero 20V ..
..... 9 o'clock input ..

..... Pressed in

Figure 5-6A. E2. Setup conditions.

Disconnect the test lead from R170.

Connect ac power to the A6901
d. Turn on the A6901 POWER.

e. Press the PUSH TO ACTIVATE button.

REV JUN 1986

Maintenance—A6901
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Maintenance—A6901

Han2Z

JUNCTION, = . _ JUNCTION,

CR350-R452 (@) ) CR362-R462
0454 Q464

3618-52

Turn the A6901 POWER

Press the PUSH TO ACTIVATE button.

m. Turn off the A6901 POWER
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Maintenance—A6901

F. LEAKAGE CURRENT
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Maintenance—A6901

3618-61

Figure 5-8. Location of J360.
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Maintenance—A6901

TM500 Power Moduie

PG505
Output
o]
o v
- Cords (five)
Not
Connected
Yet
Adapter, bnc
male to dual
binding post
A6901
R170-S ]
e
P70
To AC Line
.Off
..Locked on
. Pressed in
DC (pressed in} 30V, 22V
....Pressed in (as read on
. Ext (released) DMM #2)
On (pressed in)
.......... Zero
...... 9 o’clock
.... Pressed in
3618-54A

Figure 5-9. F2. Setup conditions.
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Maintenance—A6901

h. Turn A6901 POWER OFF.

Replace jumper J360.
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Maintenance—A6901

AM501 DM502A PS503A
2128 #1 Green
o&dZd 0-20peq

~N Low | 0-20

< mA Low  vons/( | Com |

iz ﬁ[ T T__h_ij_l l

—= €

Cords (rive)
i Not
Connected
Adapter, bnc ! Yet
male to dual Probe
binding post -
A6901
Coaxial Cable GND Lead
Trigger
Generator Test
Pulse e
" Out l-
~0
/

DC (pressed in)
....Pressed in
. Ext (released)

DC (pressed in)
....Pressed in
. Ext (released)

... 20
..2ms
Normal

.Off

Figure 5-10. G2. Setup conditions.
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Maintenance—A6901

Turn A6901 POWER on.

f. Press the PUSH TO ACTIVATE button.

Turn the A6901 POWER off.

Disconnect the test lead from R170.

n. Connect the test lead back to R170.

0. Turn A6901 POWER on.
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Maintenance—A6901

Turn the A6901 POWER off.
y. Disconnect the test lead from R170.

2.

CC.

dd. Connect the test lead back to R170.

ee. Turn the A6901 POWER on.

Turn the A6901 POWER off.

ii. Replace jumper J360.
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Maintenance—A6901

Equipment Required.

None.

Turn A6901 POWER on.

a. Turn the A6901 POWER ON.
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Maintenance—A6901

Turn the A6901 POWER off.

g. Turn the A6901 POWER on.
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USING THIS PROCEDURE

Section 6—A6901
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Performance Check—A6901

SENSE CIRCUIT

A. Source Ground

Continuity
-15° to
+25° C
+25° to
+55° C
ON
Trip Voltage B. DC Trip Current
and Voltage
Less than 20 ms. C. Trip Time
DC Current Current Trip B. DC Trip Curren:
Trip Selector Current and Voltage
05 mA 47-53 mA
3.5 mA 2.5-3.5 mA
5.0 mA 4.0-5.0 mA
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Performance Check—A6901

TABLE 6-2 (CONT)
Test Equipment

Description Minimum Purpose
Specifications
1. Test
Oscilloscope
(Cont)
2. Amplifier Tektronix 5A-
series plug-in
instrument.
3. Time
Base
4. Sine-Wave Check Neutral
Generator to-Ground
Continuity.
5. Digital Used throughout
Multimeter procedure
{two re-
quired)
6. Pulse DC Trip Current
Generator Current and
Voltage, Trip
Time.
7. Amplifier ~ Output Voltage Check DC Trip
range $30 V. Current and
Voltage.
8. Power Check DC Trip
Supply Current and

6-4

Voltage

Example of
Applicable
Equipment

a. TEKTRONIX 5B40
Time Base.

a. TEKTRONIX
PG 505 Pulse
Generator.



Description

9. Power
Module

10. Trigger
Generator

11. Adapter

12. Adapter

13. Adapter
(two re-
quired)

14. Adapter

15. Test
Lead

16. Test
Lead

17. Cable,
Coaxial {two
required)

Performance Check—A6901

TABLE 6-2 (CONT)
Test Equipment

Minimum

Specifications

Provide single
input pulse for
PG 505.

Bnc female to
two EZ clip-on
connectors.

Bnc female to
dual banana.

Bnc male to
dual binding
post.

Purpose

Connect output
of Pulse Gen-
erator to DMM.

To connect DMM

to A6901.

To connect DMM
to A6901.

Example of
Applicable
Equipment

a. TEKTRONIX
TM 506 Power
Module.

a. Tektronix Part
013-0076-01.

a. Tektronix Part
103-0090-00.

a. Tektronix Part
103-0035-00.

a. Tektronix Part
103-0030-00.

a. Tektronix Part
012-0014-00.

a. Tektronix Part
012-0015-00.

a. Tektronix Part
012-0057-01.
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Performance Check—A6901

TABLE 6-2 (CONT)
Test Equipment

Example of
Description Minimum Purpose Applicable
Specifications Equipment
18. Patch Miscellaneous a. Tektronix Part
Cord {two connections. 012-0031-00.
required)
19. Patch Miscellaneous a. Tektronix Part
Cord (three connections. 012-0039-00.
required)
20. Probe Attenuation, 10X; Furnish input to
resistance, 10 MQ. test oscilloscope.
21. Soldering Power, 15-25 W. a. Tektronix Part
lron 003-0338-01.
22, Alligator  Jaw opening at a. Tektronix Part
Clip ieast 1/4 inch. 344-0045-00.
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. 6-9
6-10
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Performance Check—A6901

Figure 6-1. Bottom view of A6901

6-8
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Performance Check—A6901
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Performance Check—A6901

6-10

Ext (released)

...Pressed in

3618-27A

Figure 6-2. A2. Setup conditions.
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3618-55A

Figure 6-3. B2. Setup conditions.

Press the PUSH TO ACTIVATE button.
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Performance Check—A6901

h. Turn PS 503A Volt control to zero.

k. Repeat steps b through h.

m. Set DMM #1 to 20 mA dc.
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Performance Check—A6901

C2. CHECK TRIP TIME

PG505
Input
" Output mA Low
. o
Zi
! Not
\Connected
. - bne ) Yet
male to dual Probe
binding post
GND Lead
AB6901
Coaxial Cable
Ri70 E",
Trigger | 0
Generator K270 Test
1Puise TP570
o Earth (- e
=0
- _Jo AC Line
DC (pressed in) Pressed in
....Pressed in Pressed in
........... Ext .. 9 o'clock
...... Zero

DC (pressed in)
....Pressed in
........... Ext

.... 20
..Bms
Normal

.Off

Figure 6-4. C2. Setup conditions.
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Performance Check—A6901

g. Turn the A6901 POWER on.

m. Turn on the A6901 POWER.

Resolder R352.
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WARNING I
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Performance Check—A6901

DM502A
Volts . AC (pressed in)
20v.. .. Pressed in
Input .. .. Ext (released)

3618-59A

Figure 6-5. D2. Setup conditions.
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Performance Check—A6901

¢. Perform the D2. Setup Conditions.

V ac as indicated on the DMM

Turn the A6901 POWER on.

h. Turn the A6301 POWER off.

Turn the A6901 POWER on.

Turn the A6901 POWER off.

Resolder R540 in its place.
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Instrument °P“°,',‘s,,_,5§9°l

Location
Option Section Heading
A1l 1 Power Cord
General Information
Information (Fig. 1-4)
2 Preliminary
Operating Setup
Instructions
7 Option
Instrument A1l
Options
{Near End Of
Section 8)
Standard
Accessories
A2 Power Cord
General Information
Information (Fig. 1-4)
7 Option
Instrument A2
Options

{Near End Of
Section 8)

Standard
Accessories

Information



Option

A3

A4

Ab

Location

Section

1
General
Information

7
Instrument
Options

1
General
Information

7
Instrument
Options

Heading Information

Option
A5

{Near End Of
Section 8)

Standard
Accessories
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Section 10—A6901

Name & Description
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Replaceabis AB901
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Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE
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