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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 optien, cither 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, Chio. You will 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 resubting from product modification without Keithley’s
express written consent, or misuse of any product or part. This warranty also dees 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 CR 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 T(O: COSTS OF REMOVAL AND INSTALLATION, LOSSES SUSTAINED AS THE
RESULT OF INJURY TO ANY PERSON, OR DAMAGE TO PROPERTY.
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SPECIFICATIONS

MODEL 7053 HIGH CURRENT SCANNER CARD

CHANNELS PER CARD: 10
CONTACT CONFIGURATION: 2-pole Form A with common Guard. Unselected
inputs are shorted (HI to LO) via user removable jumpers.

CONNECTOR TYPE: Quick disconnect screw terminal, No. 18 AWG maximum wire
size,
RELAY DRIVE CURRENT: 80mA (per telay) typical.
MAXIMUM SIGNAL LEVEL: 300V, 5A, 100VA peak (resistive load).
CONTACT LIFE: 107 closures (cold switching); 10° clasures {at maximum signal level)
CONTACT RESISTANCE: 0.158 maximum,.
CONTACT POTENTIAL: 1mV maximum.
ACTUATION TIME: <15ms exclusive of mainframe.
CHANNEL ISOLATION: >10°Q and <50pE
INPUT ISOLATION,
Differential: >10°0 and <150pE
Common Mode: >107( and <150pE
COMMON MODE VOLTAGE: 300V peak.
ENVIRONMENT,
Operating: (° to 50°C, up to 35°C at 70% R.H.
Storage: -25°C to +65°C.
DIMENSIONS, WEIGHT: 32mm high x 114mm wide x 272mm long (1%" x 414" x
10%"). Net weight 0.37kg (130z.).

Specifications subject to change without notice,
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SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

The Madel 70563 is a high current scanner card with the maximum capabilities
of 300V, BA or 100VeA switching (resistive load only). Signal levels of this
magnitude may be found in applications such as power semiconductor
testing. The Model 7053 can also be used in monitoring currents from DC
power supplies in general purpose ATE bench or laboratory applications. For
easy input and output wiring the Model 7053 is designed with quick discon-
nect screw terminals. Each channel has a Hl and LO connection with a com-
mon guard. Each of the 10 channels consist of a single 2-poie Form C relay.

The card is field installable in an appropriate Keithley scanner mainframe (e.g.
Model 705} via the mainframe’s rear panel. Channel switching is accomplished
in less than 15msec {exclusive of mainframe} and the specified relay life is
greater than 107closures {greater than 10° closures at maximum signal levels),
With the Model 7053’s high channel isolation { > 1090}, it is well insulated from
cross channel noise and interference. The Model 7053's high input isolation
{ >1080) reduces loading to a minimum.

1.2 WARRANTY INFORMATION

Warranty information is stated on the inside front cover of this manual. if there
is a need for service, contact the Keithley representative or autharized repair
facility in your area. Check the back cover of this manual for addresses. The
service form supplied at the end of the manual should be used to provide the
repair facility with adequate information concerning any difficulty.

1.3 MANUAL ADDENDA

Improvements or changes ta this manual will be explained on an addendum in-
cluded with this manual.

1.4 SAFETY SYMBOLS AND TERMS

The symbol A denotes that the user should refer to the operating instruc-
tions.

The symbal denotes that a high voltage may be present on the
terminal(s).

The WARNING used in this manual explains dangers that could resuit in per-
sonal injury or death.

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



SECTION 2
OPERATION

2.1 INTRODUCTION

This section provides the necassary information to use the Model 7053 with an
appropriate Keithley scanner mainframe {such as the Model 706). Once the
card is installed in the scanner mainframe, refer to the scanner mainframe’s in-
struction manual for complete operating instructions.

2.2 SAFETY PRECAUTIONS

1. Do not exceed the Model 7053's maximum allowable signal tevel as defined
in the specifications.

2. Do not exceed the maximum common mode voltage of 300V as defined in
the specifications. Exercise extreme caution when a shock hazard is present
at the terminals. The American National Standard Institute {(ANSI) states
that a shock hazard exists when voltage levels greater than 30V ims or
42.4V peak are present.

3. Make sure the scanner mainframe is grounded through a properly earth
grounded receptacle hefore operation.

4, Turn off all power supplies and discharge any residual power before install-
ing or removing the Model 7053 from the scanner mainframa or wires from
the terminals of the Model 7053.

5. Use appropriately rated wire when switching high current.

6. Read this manual carefully and ahere to all the safety precautions listed
before operating the instrument.

7. Inspect all tast connactions for wear or defects such as cracks, exposed
wires, etc. Correct any defect found before operating the instrumant.

2.3 WIRING

Each channet on the Model 7063 high current card consists of a single 2-pole
Form C relay. The Model 7053 will switch any one of the 10 signals (inputs) to
one output, or switch one signal to any one of 10 outputs.

1. Wiring is accomplised by means of quick disconnect screw terminals as
shown on the component layout (Figura 6}.

2. Resistance of the relay contacts (terminals) is less than 160m¢}.

3. Use wires or cables that are rated for maximum signal levels. The maximum
allowable wire size is No. 18 AWG. When operating at high current levels
(e.g. Amps) consider the voltage burden {|*R drop) of the wire or cable be-
ing used. For example: The approximate resistance of 18 guage copper wire
is 6.3m{}/ft. The voltage burden is approximately 6.3mV/ft/Amp. At the
maximum signal current of 6 Amps the voltage burden would be 31.5mV/ft.
if the wire being used is 3ft long the voltage burden of the wire is approx-
imately 0.1V,

4. Route the wires or cables through the rubber clamps at the rear of the card.

2.4 INSTALLATION

Refer to the scanner mainframe's instruction manual for installation instruc-
tions.



2.5 OPERATION CONSIDERATIONS

Signal Level—The maximum signal levels that the Model 7053 high current
card operates at are 300V maximum, 5A or 100VA peak (resistive [oad only).
The contact life of the relays at maximum signal levels is greater than 10
operations.
NOTE

Maximum signal specifications apply to scanner output as well

as inputs. For example, mulitiple channel closures cannot put

more than 5A onto the output.

WARNING

When switching signals greater than 30V rms or 42.4V

rms peak take care to prevent contact with live circuits

which could cause selectrical shock rasulting in injury or

death.

Cables —Sheilded cables should be used with the Mode! 7053 high current
card and when switching above 50V or high current. The shield should be
connected to circuit guard. This helps prevent excessive radiation from the
cables from interfering with any equipment. The cable rating must exceed the
maximum allowable signal levels as defined In the specifications.

External Considerations —The Modal 7053 is specified for a resistive load,
however, external circuit capacitances and inductances can cause excessive
currents and voltages across the relay contacts. The currents and voltages
must be limited to within the maximum allowable signal levels.

1. Capacitance—Charged capacitances in the circuit can cause excessive
currents {surge currents} to flow through the relay contacts if the source is
shorted out or the output is switched to capacitive loads. This excessive
current can weld the relay contacts together. Therefore, use seties resistors,
whare nesded, to limit the maximum current that can flow to within contact
ratings. The maximum signal levels are stated in the specifications.

2. Inductance—The inductance of cables can produce high voltage and arc-
ing across relay contacts when switching, The peak transients must be
limited to within the maximum signal levels as defined in the spacifications.

2.6 MODEL 7053 MODIFICATION

Unselected inputs on the Model 7053 high current scanner card, are shorted
{HI to LO) via installed jumpers {W101-W110)}. If isclation is required between
channel LO and channel HI, the Model 70563 can be modified to disconnect
channel LO from channel HI when a relay is off {open). The modification in-
volves ramoving a jumper wire for the channel that is to be maodified. For ex-
ample, remove jumper W101 to disconnact channel 1's HI terminal from chan-
ne! 1's LO terminal. Refer to the component layout (Figure 8) for jumper loca-
tion.

It is recommanded to remove the jumpérs by cutting them with a pair of wire
cutters.

2.7 SWITCH TERMINOLOGY

Throughout this manual the terminology Form C is used, The term Form C is
used in switch terminology and is described as follows:
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1. Form A ts simply a single pole normally open {SPNO} switch {refer to Figure
11.. A 2-pole switch normally opan is classifled as a 2 Form A,

2. Form B is similar to Form A excspt that its contacts are normally closed
{refer to Figure 1). A 2-pole switch normally closed is classified as & 2 Form
B.

3. Form C is shown In Figure 1 as a single pole double throw switch. [t could
atso be a multiple switch such as a 2-pole which would be classified as & 2

Form C.
FORM A o o

{SPNO!

FORM B o o
(SPNC)
FORMC S

(SPDT} o

Flgure 1. Switch Terminology



SECTION 3
SERVICING INFORMATION

3.1 INTRODUCTION

This section contains a performance verification procedure. Since there are no
calibration adjustments, no recalibration Is necessary. Recommended main-
tenance would include inspection of the scanner plug-in board and card edge
connector to ensure good electrical contact. The verification procedure should
be performed upon receiving the Modsl 7063 or at the time maintenance is
parformad on the mainframe.

3.2 REQUIRED TEST EQUIPMENT
Recommended test equipment for performance verification is given in Table 1.
Tast aquipmant othar than the recommended equipment in Table 1 may be

substituted if spacifications aqual or oxcesd the stated characteristics.

Table 1. Recommended Test Equipment

Item Dascription Specifications Mfr. | Modal
A |Scanner Mainframe — Keithley } 706
B Voltage Source 100V DC Keithley | 230
c Ohmeter (DMM) < 0,14 sensitivity | Keithley [ 195
D Electromatar Sensitivity to 10~ 7A | Keithley | 614

3.3 PERFORMANCE VERIFICATION

This section contains procedures neaded to verify that the operation of the
Model 7053 is within specifications.

1. Channel Isolation

A, This test measures the electrical isolation between channels on the
Model 7063. Set up the circuit shown in Figure 2.

B. Short the HI and LO connections of each channe! on the Model 7053.

C. Set the scanner mainframe to the channe! made, channel 1 and the step
mode. Set the electrometer to AMPS and zero check. Program the
Model 230 to output 100V and take the electrometer out of zero check.
Program channel 1 open and the other channels ara closed,

D. The reading on the electrometer should be less than 10~ 7A (100nA).
Using Ohm's law calculate channel isolation. For example; R=E/l =
100V/10-7A = 1081, Due to the capacitance of the circuit the offset
current may be high until the capacitance of the circuit is charged up.
Wait until the readings settle out.

E. Repeat staps C and D for the remaining channels on the card.

2, Opsan and Close Test
A. This test verifies that the Model 7063 opens and closes the channels on
the card on command from the scanner mainframe. Set up the test cir-
cuit shown in Figure 3.
B. Set the scannar mainframa to the channal mode, channel 1 and the step
mode. Set the Model 195 to OHMS and auto range. Using the scanner
mainframe front panei controls close channel 1.



. The reading on the Model 195 should indicate a short cirucit {less than
0.158). The far right corner of the scanner mainframe’s front panet

display should indicate

acC,

. Using the scanner mainframe’s front panel controls open channe! 1. The
reading on the Model 195 should indicate an open circuit. The far right
corner of the scanner mainframe’s front panel display should indicate an

0

. Connect the test laads to the channel under test's LO terminal and the
output LO terminal. Repeat steps B through D for the L0 connactions.
Repeat steps A, B, C, D and E for the remaining channels on the card.

MODEL 705/7063

CHANNEL
UNDER
TESY

HI Lo

OUTPUT
HI L0 GUARD
HI
MODEL 230
VOLTAGE
SOURCE | o
HI
ELECTRO:
METER
SET TO
AMPS |, o

[

Figure 2. Modal 7053 Channel Isolation Test Circuit

MODEL 708/70563

CHANNEL
UNDER

TEST QUTPUT

S

—t s

HI HI

OHMS
SENSE %

Hi Hi LO

LO

MODEL 185
DMM SET TO OHMS

Figure 3. Model 7063 Open and Close Test Circult



3. Input Isolation

A,

mog

This tast measures the differential Input Isolation, which is the leakage
resistance between a guarded channel’s Hl and LO connections, Set up
the test circuit shown in Figure 4,

. 3et the scanner mainframe to the channel mode, channel 1 and the step

mode. Set the electrometor to AMPS and place it in zero check. Pro-
gram the Model 230 to output 100V and take the electrometer out of

zero check.

. The reading on the elactrometer should be less than 10-5A {10uA). Using

Ohm's law calculate the input isolation. For example: R=E/l =
100V/105A = 107;.. Due to the capacitance of the circuit the offset cur-
rent may be high until the capacitance of the circuit is charged up, Wait
until the readings settle out.

. Repeat steps B and C for the remaining channels on the card.

For input Isolation {commen mode) repeat steps B through D using the
satup shown in Figure 5.

MODEL 705/7053

HI LO GUARD |

ELECTRO- |HI
METER

SETTO
AMPS LD

MODEL 230

VOLTAGE
SOURCE

Hl

Figure 4. Model 7053 Input Isolation {Diffarential) Test Circuit



MODEL 70b/7063

ouTPUT

—
g ~

HI LO

L

GUARD

gLectro- |
METER

SEY TO L
AMPS o

Hi
MODEL 230

VOLTAGE
SOURCE LO

Figure 6. Model 7063 Input Isolation {Common Mode) Test Circuit



SECTION 4
REPLACEABLE PARTS

4.1 INTRODUCTION

This section contains replacement parts information, a schematic diagram and
a companent layout for the Model 70563,

4.2 REPLACEABLE PARTS

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

4.3 ORDERING INFORMATION

To place an order, or to obtain information concerning replacement parts,
contact your Keithley representative or the factory, See the back cover for ad-
drasses, When ordering include the following information:

1. Instrument Model Number

2. Instrument Sertal Number

3. Part Dascription

4. Circuit Description {if applicable)

5. Keithley Part Number

4.4 FACTORY SERVICE

i the instrument is to be returned to the factory for service, please photo copy
the service form which follows this section, fill it out and return with the instru-
ment,

4.5 COMPONENT LAYOUT AND SCHEMATIC DIAGRAM

Figure 6 contains a component layout for the Mode! 7063. Figure 7 contains
the schematic diagram of the Modal 7053,

"



Table 2. Model 7053 Elactrical Raplaceahble Parts

Circuit Keithley
Desig. Description Part No.
c1ot Capacitor, 10gF, 26V, Aluminum Electrolytic C-314-10
J1601 3 pin terminal strip CS-457-1
J1002 | 3 pin terminal strip C5-457-1
J1003 | 3 pin terminat strip C8-457-1
J1004 1 3 pin tarminal strip CS-457-1
J1005 3 pin terminal strip CS-467-1
J1006 | 10 pin terminal strip C5-457-2
J1007 10 pin terminal strip CS-457-2
K101 Relay, 2 Form C AL-80
K102 Relay, 2 Form C Ri-B0
K103 Relay, 2 Form C RL-80
K104 Relay, 2 Form C RL-80
K108 Relay, 2 form C RL-80
K106 Relay, 2 Form C RL-80
K107 Relay, 2 Form C RL-80
K108 Relay, 2 Form C RL-80
K109 Relay, 2 Form C RL-80
K110 Relay, 2 Form C RL-80
w101 Jumper J-3
w102 | Jumper J-3
w103 | Jumper J-3
w104 | Jumper J-3
W106 | Jumper J-3
W106 Jumper J-3
W107 Jumpst J-3
w108 | Jumper J-3
w109 Jumper J-3
W110 Jumper J-3

Table 3. Modsl 7063 Mechanical Replaceable Parts

Keithley

Description Part No.
Handle (2 requirad) FA-119
Rivet (2 required} FA-121
Clamp, assembly, upper 7066-303-07

a. Clamp, upper 7068-305-

b. Sttip, rubbear 26621
Clamp, assembly, lowsr 26740

a. Clamp, cable, lower 26620

b. Strip, rubber 26621

No. 6-32 x 5/16 Phillips Pan Head Screw
No. 6-32 x 1 inch Phillips Pan Head Screw

12
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KEITHLEY

Service Form

ModelNo. . Serial No. _____bate _

Name and TelephoneNo. . I

Company T —

List all control settings, describe problem and check boxes that apply to problem.

0 Intermittent A All ranges or functions are bad

1 IEEE failure Q Particular range or function bad; specify
[ Front panel operational O Batteries and fuses are OK

J Analog output follows display 3 Checked all cables

1 Obvious problem on power-up

Display or output (check one)

3 Drifts O Unable to zero

Q Unstable L Will net read applied input

(1 Overload

4 Calibration only 3 Certificate of calibration required

3 Data required
(attach any additionai sheets as necessary)

Show a block diagram of your measurement system including all instruments connected
(whether power is turned on or not}. Also, describe signal source.

Where is the measurement being performed? (factory, controbled laboratory, out-of-doors, etc.)

What power line voltage is used? . . . Ambient temperature?, . _ . °F

Relative humidity? Other?

Any additional information. (If special modifications have been made by the user, pleasc
describe.)

Be sure to include your name and phene number on this service form.



KEITHLEY

Keithiey Instruments, Inc.
Test Instrumentation Group
28775 Aurora Road
Cleveland, Ohio 44139

Printed in the U.S.A.
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