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WARRANTY

Keithley Instruments, Inc. warrants this product to be free from defects in material and workmanship
for a period of 1 year from date of shipment.

Keithley Instruments, Inc. warrants the following items for 90 days from the date of shipment: probes,
cables, rechargeable batteries, diskettes, and documentation.

During the warranty period, we will, at our option, either repair or replace any product that proves to
be defective,

To exercise this warranty, write or call your local Keithley representative, or contact Keithley head-
quarters in Cleveland, Ohio. You wilt be given prompt assistance and return instructions. Send the
product, transportation prepaid, to the indicated service facility. Repairs will be made and the product
returned, transportation prepaid. Repaired or replaced products are warranted for the balance of the
original warranty period, or at least 90 days.

LIMITATION OF WARRANTY

This warranty does not apply to defects resulting from product medification without Keithley’s
express written consent, or misuse of any product or part, This warranty also does not apply to fuses,
software, non-rechargeable batteries, damage from battery leakage, or problems arising from normal
wear or failure to follow instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR USE. THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND
EXCLUSIVE REMEDIES.

NEITHER KEITHLEY INSTRUMENTS, INC. NOR ANY OF ITS EMPLOYEES SHALL BE LIA-
BLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAM-
AGES ARISING OUT OF THE USE OF ITS INSTRUMENTS AND SOFTWARE EVEN IF
KEITHLEY INSTRUMENTS, INC., HAS BEEN ADVISED IN ADVANCE OF THE POSSIBILITY
OF SUCH DAMAGES. SUCH EXCLUDED DAMAGES SHALL INCLUDE, BUT ARE NOT LIM-
ITED TO: COSTS OF REMOVAL AND INSTALLATION, LOSSES SUSTAINED AS THE
RESULT OF INJURY TO ANY PERSON, OR DAMAGE TO PROPERTY.
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Safety Precautions

The following safety precautions should be abserved before using this product and any as-
sociated instrumentation. Although some instruments and accessories wouid normally be
used with nen-hazardous voltages. there are situations where hazardous coaditions may be
present,

This product is intended for use by qualified personnei who recognize shock hazards and
are familiar with the safety precantions required to avoid possible injury. Read the opetat-
ing information carefully before using the product.

The types of product users are:

Responsible body is the individual or group responsible for the use and maintenance of
equipment, and for ensuring that operators are adequately trained.

Operators use the product for its intended functicn. They must be trained in elecrrical safe-
ty procedures and proper use of the instrument. They must be protected from electric shock
and contact with hazardous live circuits.

Maintenance personnel perform routine procedures on the product to keep it operating, for
example, seiting the line voltage or replacing consumable materials. Maintenance proce-
dures are described in the manual. The procedures explicitly state if the operator may per-
form them. Otherwise, they should be performed only by service personnel.

Service personne] are trained to work on live circuits, and perform safe installations and
repairs of products. Only properly trained service personnel may perform installation and
service procedures.

Exercise extreme caution when a shock hazard is present, Lethal voltage may be present on
cable connector jacks or test fixtures. The American National Standards Institute {ANSI)
states that a shock hazard exists when voltage levels greater than 30V RMS, 42.4V peak,
or 60VDC are present. A good safety practice is to expect that hazardous voltage is
present in any unknown circuit before measuring.

Usess of this product must be protected from electric shock at all times. The responsible
body must ensure that users are prevented access andfor insulated from every connection
point. In some cages, connections must be exposed to potential human contact. Product us-
ers in these circumstances must be trained 10 protect themselves from the risk of electric
shock. If the circuit is capable of operating at or above 1000 volts, no conductive part of
the circuit may be exposed.

As-described in the International Electrotechnical Commission (TEC) Standard IEC 664,
digital multimeter measuring circuits (&.g.. Keithley Models 1754, 199, 2000, 2001, 2002,
and 20103 measuring circuits are Instalfation Category [1. Al other instruments’ signa] ter-
minais are Installation Category [-and must not be connected to mains.

Do not connect switching cards directly to unlimited power circuits. They are intended to
be used with impedance limited sources. NEVER connect switching cards directly to AC
mains. When connecting sources 1o switching ¢ards, install protective devices 1o limir fault
current and voltage to the card.

Before operating an instriment, make sure the line cord is connected to a properly ground-
ed power receptacle. Ingpect the connecting cables, test leads, and jumpers for possible
wear, cracks, or breaks before each use.



For maximum safety, do not touch the product, test cables, or any other instruments while
power is applied 10 the circuit under test. ALWAY'S remove power from the entire test sys-
tem and discharge any capacitors before: connecting or disconnecting cables or jumpers,
installing or removing switching cards, or making intemal changes, such as installing or re-
moving jumpers,

Do not touch any object that could provide a current path to the common side of the circuit
under test or power line (earth) ground. Always make measurements with dry hands while
standing on a dry, insulated surface capable of withstanding the voltage being measured,

Do not exceed the maximum signal levels of the instruments and accessories, as defined in
the specifications and operating information, and as shown on the instrument or test fixture
panels, or switching card.

When fuses are used in a product, replace with same type and rating for continued protec-
tion against fire hazard.

Chassis connections must only be used as shield connections for measuring circuits, NOT
as safety earth ground connections.

1f you are using a test fixture, keep the lid closed while power is applied to the device under
test. Safe operation requires the use of a lid interfock.

Ifa @ screw is present, connect it to safety earth ground using the wire recommended in
the user documentation.

The A symbol on an instrument indicates that the user should refer to the operating in-
structions located tn the manual.

The A symbol on an instrument shows that it can source or measure 1000 volts or more,
including the combined effect of normal and common mode voltages. Use standard safety
precautions ta avaid personal contact with these voltages.

The WARNING heading in a manual explains dangers that might result in personal injury
or death. Always read the associated information very carefully before performing the in-
dicated procedure.

The CAUTION heading in a manual explains hazards that could damage the insrument.
Such damage may invalidate the warranty.

Instrumentation and accessories shall not be connected to humans.
Before performing any maintenance, disconnect the line cord and all test cables.

To maintain protection from electric shock and fire, repiacement components in mains cir-
cuits, inciuding the power transformer, test leads, and input jacks, must be purchased from
Keithley Instruments. Standard fuses, with applicable national safety approvals, may be
used if the rating and type are the same. Other components that are not safety related may
be purchased from other suppliers as long as they are equivalent to the original component.
(Note that selected parts should be purchased only through Keithley Instruments to main-
tain accuracy and functionality of the product.) If you are unsure about the applicability of
a replacement component, call a Keithley Instruments office for information.

To clean the instrtment, use a damp cloth or mild, water based cleaner. Clean the exterior
of the instrument only. Do not apply cleaner directly to the instrurnent or allow liquids to
enter or spill on the instrument.



SPECIFICATIONS

MODEL 7052 4 »x 5 MATRIX CARD

CHANNEL CONFIGURATION: 4 x §,

CONTACT CONFIGURATION: 3-pole Form A, High, Low and Guard.
CONKECTOR TYPE: Quick Disconnect screw terminals, No, 18 AWG maximum.
RELAY DRIVE CURRENT: 15mA (per relay).

SIGNAL LEVEL: 200V, 200mA or 10VA peak non-inductive load only.
CONTACT LIFE; 10° closures (cold switching); 107 closures (maximum signal level}.
CONTACT RESISTANCE: <11 per contact to rated life.

CONTACT POTENTIAL: <204V per any contact pair.

ACTUATION TIME: <2msec exclusive of mainframe.

CHANNEL ISOLATION: >10"Q and <5pF; 60dB into 5000 @1MHz.

INPUT ISOLATION, DIFF: >10°0 and <50pF typical.

INPUT ISOLATION, CM: >10°0 and <10(pF typical.

OFFSET CURRENT: <100pA.

- COMMON MODE VOLTAGE: 200V peak.

ENVIRONMENTAL, OPERATING: 0° to 50°C, up to 35°C at 70% R.H.

ENVIRONMENTAL, STORAGE: ~25° to +65°C.
DIMENSIONS, WEIGHT: 32mm high x 114mm wide x 227mm long {14 x 412",
x 10%’*). Net weigh! 0.61kg (21.5 oz.).

Specifications subject to change without notice
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SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

Tha Model 7052 is a configured 4 x 5 {4 rows by 5 columns) channel cross
point matrix card wth 3-pole Form A {normally opan} switching for HI, LO
and GUARD. Designed for general purpose signal switching, the matrix
switching schemae offers the flexibility to connect any one point to another.
The card is field installable in an appropriate Keithiey mainframe {eg. Mods!
705 or Model 706}, The switching is accomplished in less than 2msac {ex-
clusive of mainframae) and then specified relay life is 107 closures at maximum
signal levels. Quick disconnect screw terminals (No. 18 AWG maximum) are
used to facilitate input and output connactions to the matrix scanner card.
The scanner mainframe must be in the matrix mode (Program 6, number 0,
available in Bb or later software for the Model 705} in order to operata tha
Model 7052 matrix card.

1.2 WARRANTY INFORMATION

Warranty information is stated on the inside front cover of the manual. If
there is a need for service, contact the Keithley representative or authorized
repair facility in your area. Check the back cover of this manual for ad-
dresses. The service form supplied at the end of the manual should be used
to provide the repair facllity with adequate information concerning any dif-
ficulty.

1.3 MANUAL ADDENDA

improvements or changes to this manual will be explained on an addendum
included with this manual.

1.4 SAFETY SYMBOLS AND TERMS

The symbol /N on the instrument denotes that the user should refer to the
operating instructions,

The symbol /\, denotes that a high voltage may be present on the
terminalls).

The WARNING used in this manual explains dangers that could result in
personal injury or death.

The CAUTION used in this manual explains hazards that could damage the
instrumant.

1/2



SECTION 2
OPERATION

2.1 INTRODUCTION

This section provides infarmation needed to use the Model 7052 matrix card
with an appropriate Kelthley scanner mainframe {e.g. Model 705,

2,2 WIRING

Each crosspoint on the Model 7052 matrix card consists of one 3-pole Form
A (normally open) switching relay. The 3-pole relays allow HI, LO and
GUARD to be switched. The matrix of the relays on each card is configured
with faur rows and five columns hence, the 4 x 5 matrix, Each Model 705
mainframe can accomodate two cards and each Model 706 mainframe can
accomodate 10 cards. By wiring the rows or columns of one card to the rows
or columns of another card, the matrix can be increased to 4 X 10or8 x b
depending on the wiring {refer to Figures 1 and 2}. With the Modal 708 much
larger matiixes can be realized, such as 4 x 50, 8 x 25, 12 x 1B, etc. All
literature partaining to the Model 7052 will refer to the matrixes by rows and
columns, Where rows are the first number and columns are the second
number,

Since the matrix card is configured as a 4 X b matrix, the input and output
connections can be configured at the user's discretion {one input with many
oulputs, or many inputs with one output). Quick disconnect screw terminals
{No. 18 AWG maximum) are used to facilitate the input and output connec-
tions,

Columns of card 1 Columns of card #2
—— T
( Row 1
Aow 2
Rows of
card #2
Row 3
Row 4
Instalt jumpars
betwean rows
of each card
CH1 CH2 CHJ CH4 CHE . CH1 CH2 CHJ CcH4 CH& [Labsled on card)

CHY CH2 CH3 CHA CHS. CHE CHY CHB CH9 CH10

LJB' C(/‘G'IO

__H/»L«Lﬁ—m

Ench cross polnt in the matrix
consists of a 3 pole Form A
{normally open} relay 8s shown

Figura 1. Simplified Schematic of a 4 x 10 Matrix



Row 1

Row 2
Rows of
card N
Row 3
'Huw 4
Install
fumper . ) _
betwean *
columns
of each card
~Aow 1%
How 2 Rows of
card #2
Row 3
\\ Row 4

CHi1 CH2 CH3 CH4 CHb

NOTE

Tha mainframo only displays
up 10 4 rows. Take note of the
sat up being used in order to
tdentify the proper row. / )
.

e

L.

Each cross point in the matrix
consists of a 3 pole Form A
[normally open) relay as shown.

Figure 2. Simplified Schematic of a 8 x 5 Matrix

2,3 INSTALLATION

Refer to the scanner mainframe instruction manual for installation instruc-

tions. NOTE

The matrix card will operata only in Model 705s with B5
and above software. A1 software and above with Model
706 scanners.

WARNING
Always turn the power off to all instruments connected
to the scanner card and also turn off the mainframae’s
powaer before removing or installing the scanner card.

2,4 OPERATING CONSIDERATIONS

There are a number of oparating parameters 1o take into consideration before
operating the Model 7062 matrix card. They are listed below:
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Signal Levels—The narmal signal levels that the Model 7062 matrix card
operates at are 10V {200V maximum}/10mA [{200mA maximum). The load
should only be resistive and 10VA is the maximum switching level with a
resistive load. The contact life of the relays with normal signal Tevels is 108
closures, At maximum signal levels the number of closures is degraded by a
factor of 10,

WARNING
When switching signals greater than 30V rms or 42.4V
peak take care to prevant contact with live circuits which
could cause an alectrical shock resulting in injury or
death.
NOTE

Reactances in the system will cause switching transients, These
transients should not exceed the rating specified. If they do, the
transients can degrade the relay life.

External Considasrations— The Mode! 7052 spacifications arg based on a
resistive load; however, external circuit capacitances and reactances can
cause excessive currents and voltages to appear across the relay contacts.
The currents and voltages must be limited to within the contact ratings.

1. Capacitance— Charged capacitance in the circuit can cause excessive
currents {surge currents) to flow through the contacts, if the source is
shorted out or the output is switched to capacitance loads. This excessive
current can weld the relay contacts together, Therefore, use series
resistors where needed to limit the maximum current that can flow, For
exampls, a DC power supply spacification may indicate that the output
current is limited to 10mA. Howsever, bacause of internal capacitors con-
nected across the power supply output, high surge currents can easlly
flow through the relay contacts. If they are shorted or when switched to
reactive loads a surge may result, The surge cutrrent can be very high and
may ha only a few microseconds in duration but they can still wald the
relay contacts together. The currents must be limited to within the con-
tact ratings of the ralay which are given in the specifications,

2. Inductance—The inductance of cables can produce high voltage and
arcing across the relay contacts when switching. The peak transients
must be limited to within the contact ratings which are given in the
specifications.

3. Cables--Shielded cables should be used with the Model 7062 card when
switching signals greater than EOV. The shield should be connected to the
circuit 1.0 or GUARD. This helps prevent excessive radiation from the
cables from interfering with any aguipment.

2.5 MAINFRAME FRONT PANEL OPERATION

Using the Model 7052 matrix card with an appropriate Keithley mainframs
{e.g. Model 705 or Moda! 708) requires that the matrix mode be activated. To
activate the matrix moda, press the following buttons on the mainframe’s
front panel;

1. Press PRGM, 6

2. Press 0, ENTER

After the ENTER button Is presed, the mainframa is placed in the matrix

mods. In the matrix mode the display uses the following format:
nnm O or C {Model 705 display]



where the Model 705 dispfay is:
nn = two digit number displaying the column, card and unit number.
m = the row from 1 to 4
O or C denotes crosspoint is open or closad
nnn m o or ¢ {Model 706 display)
where the Model 706 display is:
nnn = three digit number displaying the column, card and unit number,
m = the row from 1 to 4

o or ¢ denotes the crosspoint is open or closed,
2.5.% Model 705 Matrix Operation

For example the following display on the Model 708 means:

EERENSY

where:
04 denotes first unit (01— 10 denotes unit #1)
04 also denotes first card (01 --05 denotes card #1, top card)
04 also denotes fourth column of above card (01—05 denotes columns of
card #1)
3 denotes third row
C denotes tha crosspoint is closed

Therefore, the display 04 3 C means that the crosspoint on unit #1, card #1,
column #4, row #3 is closed.

As another example, the following display on tha Model 705 means:

| 0712 []

where:
07 denotes first unit (01--10 denotes unit #1}
07 also denotes second card (08— 10 denotes card #2, bottom card)
07 also denotes second column (06— 10 denotes columns of card #2)
2 denotes sacond row
C denotes crosspoint is closed

Therefore, the disptay 07 2 C means that the crosspoint on unit #1, card #2,
column #2, row #2 is closed.

As another example, assume there are five daisy chained Model 7055 and
each unit has two matrix cards. In this case the following display means:

| 43 2 0O
where:

43 denotas fifth unit (4150 denotes unit #5)

43 also denotes card #1 (top card) (41 —45 denotes card #1)

43 also denotes column #3 {41--45 denotes columns of card #1)
. 2 denotes row #2

O denotas the crosspoint is open

Therefors, the display 43 2 O means that the crosspoint of unit #6, card #1,
column #3, row #2 Is open.
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NOTE
In the axample of the five daisy chained Model 705s the
display is taken from the master unit of the daisy chain
configuration. Refer to the mainframe’s instruction menusf
for complete details of dalsy chain operation.

To select the desired crosspoint press the digit corresponding to the desired
unit, card, column and row. To open the selected crosspoint press the OPEN
button. To ciose the selected crosspoint press the CLOSE button. For com-
plete front panel mainframe operation refer to the mainframe’s instruction

manual.
2.5.2 Model 706 Matrix Oparation

As an example of the Model 706 matrix display consider the following
display.

whare:

005 denotes unit #1 {001 —050 denotes unit #1) Refer to Table 2-19 of
Model 706 Instruction Manual,

005 also denotes card slot #1 {001 —010 danotes card slot #1} Refer to Table
2-20 of Model 706 Instruction Manual.

005 also denotes column #5 {001 —006 denotes columns of card #1)

2 denotes row #2

o denotes the crosspaint is open

Therefore, the Modsl 706 display 005 2 o means that the croaspoint of unit
#1, card slot #1, column #5, row #2 is open.

As another example of the Model 706 matrix display consider the following
display.
027 3c|
where:
027 denotes unit #1 (001060 denotes unit #1) Refer to Table 2-19 of
Mode! 706 Instruction Manual.
027 also denotes card slot #6 {026—030 denotes card slot #6) Refer to
Table 2-20 of Model 706 Instruction Manual.
027 also denotas column #2 {026 —030 denotes columns of card #6)

3 denotes row #3
¢ denotes the crosspoint is closed

Therefore, the Model 706 display 027 3 ¢ means that the crosspeint of unit
M, card slot #6, column #2, row #3 is closed,

As another example of the Model 708 matrix display assume that there ara
five daisy chained Model 708s. The following display is defined as:

| 247 c]
where:

247 denotes unit #5 (201—260 denotes unit #5) Refar to Table 2-19 of the
7




Model 706 Instruction Manual.

247 also danotes card slot #10 {248 — 2560 denotes card #10) Refer to Table
2-20 of Model 706 {nstruction Manual.

247 also denotes column #2 (246--260 denotes columns of card #10)

1 denotes row #1

¢ denotes the crosspoint is closed

Therefore, the Model 706 display 247 1 ¢ means that the crosspoint of
unit #6, card slot #10, column #2, row #1 is closed.
NOTE

In the example of the five daisy chained Model 706s, the
display is taken from the master unit of the daisy chain
configuration, Refer to the mainframe's instruction manual
for complete details of daisy chain operation,

To select the desired crosspoint press the digit corresponding to the desired
unit, card, column and row. To open the selectad crosspoint press the

OPEN button. To close the selected crosspoint press the CLOSE button,
Refer to the mainframe’s instruction manual for complete front panel opera-
tion.

The previous examples of matrix crosspoints are defined by the architecture
of the mainframes and cards. They are not a representation of the user's
custom matrix set up. The user must keep track of which card is which and
where in his custom matrix does it appear in the mainframes architecture.
Refer to the Model 706 Instruction Manual for Tables 2-19 and 2-20 for
matrix unit and card number display assignment,

i larger matrixes are required, it is recommended to configure them using
blocks of four rows by five columns. In this way the larger matrixes would be
consistant with the Model 70625 layout, and therefore, coincide with the
mainfrarne’s display. Consider Figure 3. The figure is showing a 8 x 10
matrix {8 rows by 10 columns}. To set up this matrix using the Model 705 (2
card scanner) requires that two Model 708s he daisy chained together. To
sat up this matrix using the Model 706 {10 card scanner} requires four of the
10 card slots. The mainframe's display shows the crosspoints of the matrix
sat up. For example, in the figure there is a crosspoint that is circled. This
crosspolnt Is depicted on the Model 706 display as shown:'

079 3c
where:

019 denotas mainframe #1 {001 —050 denotes mainframe #1) Refer to Table
2-19 in the Model 706 Instruction Manual.

019 also denotes card slot #4 (016020 denotes card slot #4) Refer to Table
2-20 in the Mode! 706 Instruction Manual.

019 also denotes column #4 (016 —020 denotes the columns of the card)

3 denotes row #3 '

¢ denotes the crosspoint is closed

This same crosspoint in the Model 705 set up would be:

| 019 3C




whore:
19 denotes mainframe #2 {11-20 denotes mainframe #2)
19 also denotes bottom card {16-20 denotes bottom card}
19 also denotes column #4 (16-20 denotes the columns of the card}
3 denotes row #3

C denotes the crosspoint is closed

CARD SLOT A CARD SLOT #2
re—- - ey """‘"""' r—p—— r - -yt e =y _—"_"!
! : :
1
H [} ] |
b L]
| . ! ]
) 1/"—'"—""‘\1 H
I ] I w|
: ! 1
E S — ;I‘-—'——-‘\: J
;"""“""‘ e i r"'*""'"'“'"""““?
: i ' |
. i : :
] ] ] !
! | | |
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! ! : N
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CARD SLOT 13 CARD SLOT #4

Figure 3. B x 10 Matrix

2.6 IEEE BUS OPERATION WITH THE MODEL 7052 MATRIX CARD

Operating the Model 7062 matrix card over the JEEE bus uses all the com-
mands listed in the mainframe's instruction manual. The device-dependant
command that enables the matrix mode is AQ. In normal operation the com-
mand letter is sent first followad by a three digit number that denotes the
crosspoint the command is to act upon. For matrix operation in the Moda!
705, the command latter is sent first followed by a two digit number than by
a single digit number, The format is as follows:

nn:m (Colon optional)

where:
nn is a two digit number corresponding to which unit, card and column,

m is the row from 1to 4

For example: To program the mainframe into the matrix moda, display and
close the crosspoint of the first unit, first card, fourth column, second row

enter the following statements into the HP-8B:



REMOTE 717 (END LINE)
QUTPUT 717; "ADX" (END LINE}
QUTPUT 717, “B042X" (END LINE)
OUTPUT 717; C042X" (END LINE}

When the END LINE key Is pressed after the AOX statement the mainframae is
placed in the matrix mode. When the END LINE key is pressad after the
BO42X statement, the crosspoint of the first unit, first card, fourth column,
second row is displayed on the mainframe with the following display:

| 049 ¢ 0

When the END LINE key is pressed after the C042X statément the crosspoint
of the first unit, first card, fourth column, secnd row is closed. The following

is then displayed:
.04 ¢ C]

For matrix operation in the Model 706, the command letter is sent first
followed by a three digit number then by a single digit number. The format is
as follows:

nnn:m {colon optional)

whare:
nnn is a three digit number corresponding to which unit, card and column
m is the row from 1 to 4

For example: To program the mainframe into the matrix mode, display and
close the crosspoint of the first unit, card #7, column #3, row #4 enter the
-following statements into the HP-85;

REMOTE 718 (END LINE)
QUTPUT 718; “A0X" (END LINE}
QUTPUT 718; “B0334X" (END LINE)
QUTPUT 718; “C0334X" (END LINE)

When the END LINE key is pressed after the ADX statemant the Modsl 706
is placed in the matrix mode, When the END LINE key is pressed aftar the
B0334X statement, the crosspoint of the first unit, card #7, column #3, row
#4 is displayed on the Model 706 with the following display:

033 Yol

When the END LINE key is pressed after the C0334X statement, the cross-
point of tha first unit, card #7, column #3, row #4 is closed and the following

is displayed:
| 033 Hc]
where:

033 denotes unit #1 (001050 denotes unit #1) Refer to Table 2-19 in the
Model 706 Instruction Manual.
033 also denotes card slot #7 {031 —036 denotes card slot #7) Refer to Table
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2-20 in the Model 706 Instruction Manual.
033 also denotes column #3 {031--035 denotes columns of card #7)
4 denotes row #4
¢ denotes the crosspoint is closed

2.7 SWITCH TERMINOLOGY

Throughout this manual the terminology Form A is used. The term Form A is

used in switch terminology and is described as follows:

1. Form A—is simply a single pole normally opan [SPNQ} switch (refer to
Figure 4). A 2-pola switch normally open is classified as a 2 Form A,

2. Form B is similar to Form A except that its contacts are normally closed
{refer to Figure 4). A 2-pole switch normally closed is classified as & 2

Form 8.
3. Form C is shown in Figure 4 as a single pole double throw switch, [t could
also be a multipole switch as a 2-pole which would be classified as a 2

Form C.
FORM A / 0

{SPNO}

FORM B —

{SPNC]
FORM C ___)'_
(SPDT) o

Figure 4. Switch Terminoclogy

1



SECTICN 3
SERVICING INFORMATION

31 INTRODUCTION

This section contains a performance verification procedure. Since there are
no calibration adjustments, no recalibration is necessary. Recommended
maintenance would include inspection of the scanner plug-in card and card
edge connector to ensure good electrical contact. The verification procedure
should be performed upon receiving the Model 7082 or at the time
maintenance is parformed on the mainframe.

3.2 HANDLING AND CLEANING PRECAUTIONS

Because of the high impadance of the card (10"} channel isolation, 109 in-
put isolation) care should be taken in both handling and using the card to
prevent degradation of performance. The following staps point out precau-
tionary measuras to prevent degradation of performance.

1. Handle the PC board only by the edges whenever possibla, Avoid
touching any components not directly associated with the repair.

2, Do not store or oparata the card in an environment where dust could sat-
tle on the board. In some instances, this could affect the card’s perfor-
mance. Use dry nitrogen gas to clean the card when necessary.

3. If it is necessary to use solder on the circuit board, remove the flux from
the board when repair is complete. Use Freon® TMS or TE or equivalent
to remove the flux. Clean cotton swabs or a clean soft brush may be used
to help remove the flux. Once all the flux is removed blow dry the board
with dry nitrogen gas.

4. After cleaning, the card should be placed in a 50°C low humidity environ-
ment for two hours to allow all traces of moisture to evaporate before
resuming use of the card.

3.3 REQUIRED TEST EQUIPMENT

Recommended test aquipment for performance verification is given in Table
1. Test egquipment other than that which is recommended may be
substituted if the alternate equipment’s specifications are at least squal the
spacifications statad in Tabie 1.

Table 1. Recommendad Test Equipment

Itam | Description Spacifications Mfr. |Mods!
A |Ohmeter-DMM 4 terminal resistance|Keithlay | 195
measurement <10
sensitivity
B {Ksivin Test Lead Set — Keithlay | 1641
C |Scanner Mainframe — Keithley | 706

3.4 PERFORMANCE VERIFICATION

The procedures necessary to verify that the Modat 7082 matrix card is
aparating within its specifications are given in this gaction. The test shauld
be carried out In environment stated in the spacifications.
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Signal Path Resistance {Open and Ciose Test)

1.

(=20

oo~y

10.

14

Set Up-—Connact a short piece {1” or less} of copper wire (No. 18 AWG
maximum) to each of tha Hi, LO and Guard terminals of one row and one
column.

. Turn the Model 196 on and selact the ohms function, Connect the Model

1641 Kelvin test [ead set to the OHMS SENSE and VOLTS CHMS ter-
minals of the Model 195, Zero the Model 195 with the leads shorted.

. After the Model 195 is zeroed, connect the OHMS.SENSE LO and the

VOLTS OHMS LO 1o the wire connected to the HI terminal of the row to

be tested. Connsct the OHMS SENSE HI and the VOLTS OHMS Hi to

the wira connacted to the HI terminal of the column to be tested.

Insert the Model 7052 into the mainframe and turn it on. Using the main-

frame's front panel controls, open the crosspoint that has been selected

for this test. For example; to open the crosspoint of the first unit, first

card, first column, first row press the following buttons:

A. PRGM, 6 {Selects Program Mode)

B, 0, ENTER (Selacts Matrix Mode}

C. 03, 1,1, OPEN (Selects unit, card, celumn, row and opens that cross-
point.

After the buttons are pressed the mainframe's display should be:

. The reading on the Model 1956 should indicate an open circuit.
. Use the mainframe's front panel controls to close the crosspeint. Since

the crosspoint s already selected, simply press the CLOSE button to
close the crosspoint.

. The reading on tha Model 195 should be less than 14.
. Repeat steps 3 through 7 for the LO terminal of the crosspoint and the

GUARD of the crosspoint.

. Repeat steps 3 through 8 for the remaining columns on the Modal 7062

card. :
Repeat steps 3 through 9 for the remaining rows on the Model 7062
card.

NOTE
For steps 8, 9 and 10 the mainframe does not need to be
reprogrammed into the matrix mode. Increment the row or col-
umn to be tested.



SECTION 4
REPLACEABLE PARTS

4.1 INTRODUCTION

This section contains replacement parts information, a schematic diagram
and component layout for the Model 7052 matrix card.

4.2 REPLACEABLE PARTS

Parts are listed alpha-numerically in order of their circuit designation. Table 2
contains the replaceable electrical parts and Table 3 contains the replacaable
mechanical parts.

4.3 ORDERING INFORMATION

To place an order or to ohtain information concerning replacement parts,
contact your Keithley representative or the factory. See the back cover for
addresses. When ordering include the following information,

1, Instrument Mode! Number

2. Instrument Serial Number

3. Part Description

4. Circuit Description {if Applicable)

5. Keithley Part Number

4.4 FACTORY SERVICE

i the instrumant is to be returned to the factory for service, please complate
the service form which follows this saction and return it with tha instrumant.

4.6 COMPONENT LAYOQUT AND SCHEMATIC DIAGRAM

A component layout of the Madel 7052 is contained in Figure 4, while Figure
B contains a schematic diagram of the Model 7052.
Table 2. Model 7052 Elactrical Replaceable Parts

Keithlay
Circuit | Description Part No. |
C101 Capacitor, 10pF, 25V, Aluminum Electrolytic C-314-10
C102 Capacitor, 10xF, 26V, Aluminum Electrolytic C-314-10
CR101 [ Silicon Diode, 1N914 RF-28
CR102 | Silicon Dicde, 1N914 RF-28
J1001 | 3 pin terminal strip £S8-457-1
J1003 | 3 pin terminal strip CS8-457-1
J1008 |3 pin terminal strip CS-457-1
J1007 | 3 pin terminal strip Cs-4571
J1008 | 3 pin terminal strip C5-457-1
J1011 | 3 pin terminal strip CS-457-1
J1013 | 3 pin terminal strip C5-457-1
J1015 [ 3 pin terminal stip CS-457-1
J1017 [ 3 pin terminal strip CS-457-1
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Table 2. Model 7062 Electrical Replaceable parts (Cont.)

Keithley
Cireuit | Description Part No.
K101 | 3-pole Form A relay RL-67
K102 | 3-pole Form A relay RL-67
K103 | 3-pole Form A relay RL-G7
K104 | 3-pole Form A relay RAL-67
K105 | 3-pole Form A relay RL-67
K106 | 3-pole Form A relay RL-687
K107 | 3-pole Form A relay RL-87
K108 | 3-pole Form A relay RL-67
K109 | 3-pole Form A relay RL-67
K110 | 3-pole Form A relay RL-67
K111 | 3-pale Form A relay RL-67
K112 | 3-pole Form A relay RL-67
K113 | 3-pole Form A relay RL-67
K114 | 3-pole Form A relay RL-67
K115 | 3-pole Form A relay RL-67
K116 | 3-pole Form A relay RL-67
K117 | 3-pole Form A relay AL-67
K118 1{ 3-pole Form A relay RL-67
K1197 | 3-pole Form A relay RL-87
K120 | 3-pole Form A relay RL-67
Q101 | NPN Bipolar Transistor TG-163
R102 | Resistor, 10k, 5%, %W, Composition R-76-10k
R103 | Resistor, 10k, 5%, %W, Composition R-76-10k
R104 | Resistor, 10k, 5%, W, Composition R-76-10k
U101 | Darlington Transistor Array ULN2003A iC-206
U102 | 8 Stage Shift Register 4094 1C-261
U103 |} Quad Two Input Nand 4011 1C-102

Table 3. Model 7052 Replaceable Mechanlical Paris

Description Qty | Keithley Part Number
Handle 2 FA-119
Standoff 4 8T-189
Clamp Assembly, Upper 1 7056-303-04
a. Clamp, Upper 1 7055-305
b, Strip, Rubber 1 26621
Cramp Assembly, Lower 1 705-308
a. Clamp, Lower 1 7058-307
b. Strip, Rubber 1 28621
Cover 1 7052-302
#6-32 x B/16 Phillips Pan Head Screw 2
#6-32 x 1!/, Phillips Pan Head Screw 2
#2-56 x 3/16 Lg. Phillips Pan Head Screw 4
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4.6 SPECIAL HANDLING OF STATIC SENSITIVE DEVICES

MOS devices are designed to function at high impedance levels. Normal

static charges can destroy these devices, Table 4 lists all of the static sen-

sitive devices of the Model 7052. Steps 1 through 7 provide instruction on

how o avoid damaging these devices:

1. Devices should be handled and transported in protective containers, anti-
static tubaes or conductive foam.

. Use a properly grounded work bench and a grounding wriststrap.

. Handle devices by the body only.

. PC boards must be grounded to the bench while inserting the devices.

. Use an antistatic solder remover.

. Use grounded tip soldering irons.

. Atter devices are soldered or inserted into sockets they are protected and
normal handling may resume,

Table 4. Model 7062 Static Sensitive Deavioas

~SN DWWl

"F_!eference Designation | Keithley Part Number

U102 IC-251
uto3 IC-105

17
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Figure 4. Model 7052 Component Layout
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KEITHL
SERVICE FORM

ModelNo, _ . Serinl No. Date

Name and Telephone No.
Company

List all conirol seitings, describe problem and check boxes thal apply to problem.

Cintemitcent IAnalog ousput follows display  [JParticular range or function bad; specify
[SIBEE lailure [JGbvious problem on power-up  [JBalleries and fuses are OK
[OFront panel operational  [TJAI ranges or functions are bad [JChecked all cables

Display or oulput (circle one)

CIrifis {CJinable 10 zero
CUnstable {IWill not read applied input
[30verload

[ Calibration only [AC of C required

[CData required

(attach any additional sheeis as necessary.)

Show a block diagram af your measurement systern including all instruments connected (whether pawer is tumed on or not).
Also, describe signal source,

Wheee i§ the measurement being performed? {faciory, centrolled laboratory, om-of-doars, ¢le.)

What power ling vollage is used? Ambiernt Temperature? .. .. °F

Relative humidity? Ciher?

Any addilional informatian. (If special madifications have been made by the user, please describe.)

Tk sure to inglude your pame and phone aumber on Lhis seqvice fonm.



KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139

Printed in the U.5.A.
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