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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 headquarters in Cleveland, Ohio. 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 origi-
nal warranty period, or at least 90 days.

LIMITATION OF WARRANTY

This warranty does not apply to defects resulting from product modification 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 LIABLE FOR ANY DIRECT, INDI-
RECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES 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 LIMITED 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 observed before using
this product and any associated instrumentation. Although some in-
struments and accessories would normally be used with non-haz-
ardous voltages, there are situations where hazardous conditions
may be present.

This product is intended for use by qualified personnel who recog-
nize shock hazards and are familiar with the safety precautions re-
quired to avoid possible injury. Read the operating information
carefully before using the product.

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 ex-
pect that hazardous voltage is present in any unknown circuit
before measuring.

Before operating an instrument, make sure the line cord is connect-
ed to a properly grounded power receptacle. Inspect 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 to the circuit under test.
ALWAYS remove power from the entire test system and discharge
any capacitors before: connecting or disconnecting cables or jump-
ers, installing or removing switching cards, or making internal
changes, such as installing or removing 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 informa-
tion, and as shown on the instrument or test fixture panels, or
switching card.

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 main. When con-
necting sources to switching cards, install protective devices to lim-
it fault current and voltage to the card.

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

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

If you are using a test fixture, keep the lid closed while power is ap-
plied to the device under test. Safe operation requires the use of a
lid interlock.

If a @ screw is present, connect it to safety earth ground using
#18 AWG or larger wire.

The i symbol on an instrument or accessory indicates that 1000V
or more may be present on the terminals. Refer to the product man-
ual for detailed operating information.

Instrumentation and accessories should not be connected to hu-
mans.

Maintenance should be performed by qualified service personnel.
Before performing any maintenance, disconnect the line cord and
all test cables.



Specifications

NUMBER OF CHANNELS: 10.

RELAY TYPE: Position sensitive mercury wetted reed relay. Card is only for use inside the Model
7002 and 706 mainframe and must be used within 30° of vertical for relays to work properly.

CONNECTOR TYPE: Two 20 pin mass termination ELCO bulkhead connectors, mate with 7169-
KIT connector.

RELAY DRIVE CURRENT: 30mA per relay typical.
MAXIMUM SIGNAL LEVEL: 500V peak, current limited by series resistors.
CONTACT LIFE: > 10 closures.
ACTUATION TIME: <3ms, exclusive of mainframe.
OPEN CONTACT ISOLATION: >10°Q.
PATH RESISTANCE:
MEAS to OUTPUT: 962kQ +5%.
BIAS to OUTPUT: 962kQ +5%.
COM to OUTPUT: 470kQ +5%.
COMMON MODE VOLTAGE: 30V peak.
OPERATING ENVIRONMENT: 0° to 50°C, up to 35°C at 70% R.H.
STORAGE ENVIRONMENT: -25° to 65°C.

DIMENSIONS, WEIGHT: 32mm high X 114mm wide X 272mm deep (1.25in X 4.5 in X 10.75 in).
Weight 12 oz.

Specifications subject to change without notice.
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General Information

1.1  Introduction

This section contains general information about the Model
7169-SIR Switch Card.

1.2 Warranty information

1.3 Manual addenda

1.4 Safety symbols and terms
1.5 Specifications

1.6 Unpacking and inspection
1.7 Repacking for shipment

1.8 Optional accessories

1.2 Warranty information

Warranty information is located on the inside front cover of
this instruction manual. Should your Model 7169-SIR re-
quire warranty information, contact the Keithley representa-
tive or authorized repair facility in your area for further
information. When returning the switch card for repair, be
sure to fill out and include the service form at the back of this
manual in order to provide the repair facility with the neces-
sary information.

1.3 Manual addenda

Any improvements or changes concerning the switch card or
manual will be explained in an addendum included with the
unit. Be sure to note these changes and incorporate them into
the manual.

1.4  Safety symbols and terms

The following symbols and terms may be found on an instru-
ment or used in this manual.

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

The symbol i on an instrument shows that high voltage
may be present on the terminal(s). Use standard safety pre-
cautions to avoid personal contact with these voltages.

The WARNING heading used in this manual explains dan-
gers that might result in personal injury or death. Always
read the associated information very carefully before per-
forming the indicated procedure.

The CAUTION heading used in this manual explains haz-
ards that could damage the switch card. Such damage may
invalidate the warranty.

1.5  Specifications

Model 7169-SIR specifications may be found at the front of
this manual. These specifications are exclusive of the Model
7002 mainframe specifications.

1-1



General Information

1.6  Unpacking and inspection

1.6.1 Inspection for damage

The Model 7169-SIR is packaged in a resealable bag to pro-
tect it from contamination that could degrade performance.
Before removing the card from the bag, observe the follow-
ing precautions on handling.

1. Always grasp the card by the side edges. Do not touch
the edge connector, board surfaces or components.

2. When not installed in the mainframe, keep the card in
the bag and store in the original packing carton. After re-
moving the card from the bag, inspect it for any obvious
signs of physical damage. Report any such damage to
the shipping agent immediately. Save the original pack-
ing carton for possible future reshipment.

1.6.2  Shipping contents

The following items are included with every Model 7169-
SIR order:

¢ Model 7169-SIR Switch Card
e Model 7169-SIR Instruction Manual

¢ Additional accessories as ordered.

1.6.3 Instruction manual

If an additional instruction manual is required, order the
manual package, Keithley part number 7169-SIR-901-00.
The manual package includes an instruction manual and any
pertinent addenda.

1-2

1.7 Repacking for shipment

Should it become necessary to return the Model 7169-SIR
for repair, carefully pack the unit in its original packing car-
ton or the equivalent, and include the following information:

* Call the Repair Department at 1-800-552-1115 for a Re-
pair Authorization (RMA) number.

* Advise as to the warranty status of the switch card.

* Write ATTENTION REPAIR DEPARTMENT and the
RMA number on the shipping label.

¢ Fill out and include the service form located at the back
of this manual.

1.8  Optional accessories

The following accessories are available from Keithley for
use with the Model 7169-SIR:

Model 7169-MTC-3 — The Model 7169-MTC-3 is a 10-
foot cable that allows connection between the 7169-SIR and
the mating connection (7169-KIT).

Model 7169-KIT — The Model 7169-KIT consists of a 20-
pin connector body and 20 contacts for assembly of custom
cables to mate with the Model 7169-SIR switch card connec-
tors. It requires the use of crimping pliers, such as the Model
7078-HCT, for assembly. Also useful is the Model 7078-CIT
contact insertion and extraction tool kit.

Model 7169-MTR — The Model 7169-MTR consists of a
20-pin female receptacle body and 20 contacts for assembly
of bulkhead connectors that mate to the Model 7169-MTC-3
cable. Assembly requires the use of crimping pliers (Model
7078-HCT) and a contact insertion/extractor tool kit (Model
7078-CIT).



Operation

2.1 Introduction

This section contains information on switch card operation
and is arranged as follows:

2.2 Mainframe precautions — Lists precautions about the
mercury wetted reed relays of the Model 7169-SIR.

2.3 Equivalent circuit — Provides the simplified switch
card circuit for the Model 7169-SIR.

2.4 Multi-card configurations — Illustrates multi-card
configurations.

2.5 Mainframe control of switch card — Covers operating
aspects specific to the Model 7169-SIR.

2.2 Mainframe precautions

The mercury wetted reed relays of the Model 7169-SIR are
position sensitive. The relay must be oriented within 30° of
vertical. If it is not vertical, the normally-open contact may
short to the common or to the normally-closed contact.

The Model 7169-SIR can only be used in the Model 7002
mainframe. The Model 7002 cannot be used on its side.

WARNING

Refer installation and removal of switch
cards and cables to qualified service per-
sonnel only. Failure to recognize and ob-
serve normal safety precautions could
result in personal injury or death due to
hazardous voltages.

The top of every relay on the Model 7169-SIR has an arrow
showing the direction of “UP”.

To prevent possible shorting of relay contacts (and causing
unintended operation of external circuitry), all cables must
be disconnected from the Model 7169-SIR before removing
it from the Model 7002.

2.3 Equivalent circuit

Figure 2-1 shows the equivalent circuit of the Model 7169-
SIR.

Each channel consists of a pair of single-pole, double throw
(1-Form C) isolated switches and limiting resistor.

Each Channel

Output

Note: For switches above (K, and K}, 'n'is
an odd number between 101 and 119.
COM BIAS MEAS

Each channnel consist of two single-pole, double throw (Form C)
isolated switches and limiting resistors.

Figure 2-1
Model 7169-SIR simplified schematic

2-1



Operation

24  Multi-card configurations

Configure multi-card systems by connecting one or more of
the terminal blocks of all cards together. An example of this
is shown in Figure 2-2, which connects the bias, common,
and measure pins of a three-card system together. This con-
figuration allows a single piece of equipment to operate all
30 channels of the example.

@]
=
&
>
>
o
w

O Common
O Bias
O Measure

J103

T‘"""—W>U

COM
NC
NO

J103

mm~—m>o

COM
NC
NO

J103

M m —|w >U

30 L

Figure 2-2
Multicard configuration

2.5 Mainframe control of switch card

The information in the following paragraphs deal with pro-
gramming a Model 7002 mainframe to control Model 7169-
SIR switch cards. Refer to the Model 7002 Instruction Man-
ual for operation details of the mainframe.

CAUTION

The Model 7169-SIR card can only be
used in the Model 7002 mainframe be-
cause the mercury wetted reed relays of
the card are position sensitive. The
switch card must be oriented within 30°
of vertical or the pool of mercury shorts
the relay contacts.

2-2

2.,5.1 Configure mainframe for Model 7169

Use of the Model 7169-SIR switching card requires that the
matrix mode be selected. Configure mainframe for the Mod-
el 7169 using the following information.

Card configuration

The CARD CONFIG MENU of the Model 7002 Switch Sys-
tem configures the card slots. Press the CARD CONFIGU-
RATION key to display the following:

CARD CONFIG MENU

TYPE #-OF-POLES CARD-PAIR p
<« DELAY READ-I/O-CARD

TYPE

Use TYPE to assign a2 model number for each Model 7169-
SIR card installed in the mainframe. The model number as-
signment determines the relay settling time and front panel
relay status display. From the CARD CONFIG MENU, per-
form the following steps to assign a model number to a slot:

1. Withthe <€ and P keys, place the cursor on TYPE and
press ENTER. The model number for the presently se-
lected slot is displayed. For example:

SET CARD TYPE NONE

SLOT-#1 #2 #3 #4 #5 p
«q SLOT-#6 #7 #8 #9 #10

A flashing “#5” would indicate that slot 5 is assigned to
be empty (NONE). To check assignments for other slots,
simply use < or p .

2. Move the cursor to the desired slot number and press
ENTER. An example display follows:

SLOT 5 CARD: NONE

3. Assign a model number to the slot. For example, if a
Model 7169-SIR card is installed in slot 5, use <« or p
to scroll to “7169”.

4. With the model number assignment displayed, press
ENTER.

5. When finished, use EXIT to back out of the menu struc-
ture. Note that the relay status display changes to show
the channel or crosspoint configuration of the card.



2.5.2 Relay control

In general, controlling the Model 7169-SIR consists of deter-
mining the desired circuit path and closing (or opening) the
corresponding relay(s). When programming the Model
7002, designate the slot in which the card is installed. This,
when combined with the card channel, provides the CHAN-
NEL assignment for the mainframe. The relays are con-
trolled through slot and channel programming in the
following format:

Operation

The slot and card channel are separated by and exclamation
point (). Table 2-1 provides information for all ten slots and
20 controlling channels of the Model 7002 Mainframe when
using the Model 7169-SIR card.

NOTE

Although the Model 7169-SIR Card is
usually used in slots 6 through 10 of the
Model 7002 mainframe, slots 1 through 5
are listed below for non-standard installa-

S!C where;

S is the slot number (1-10)

C is the channel number (1-20 for the Model

7169-SIR card)

tions.

Table 2-1
Model 7169-SIR card slot/channel
Mainframe
Channel 1 2 3 4 5 6 7 8 9 10
Slot 1 M1 13 1415161718119 1110
Slot 2 211 1212 1213 (214 (215 (2627|2829 2110
Slot 3 311 | 3121313314 (31536 3!7]318] 319 3110
Slot 4 M1 (424131414 1415]1416| 41748419 ( 410
Slot 5 SIT | S121513 (5145556 5!7]518]519]5!10
Slot 6 6!1 (612613614 ]6!5]616]6'7]6!8[619](6!10
Slot 7 TN TR |73 N4 |75 76| V7T 78| 79| 7110
Slot 8 811 | 812 [ 8!13 | 814 | 85| 86 | 8!7 | 8!8 | 819 [ 8!10
Slot 9 911 (912 (913 (9141915191697 ]9'8 (919|910
Slot 10 1011 (10121013 (1014 ]10!5]110!6]10!7]|10!8(10!9(10!10
g‘l‘mframe 1m|12|13|14|15]16]17|18|19] 20
annel
Slot 1 11121113 114 {11!5 (116 | 111711118 1 1119 11110
Slot 2 121111212 11213 | 1214 [ 12!5( 1216 (12171218 1219] 12!10
Slot 3 1311 (13121313 (1314 13!5]113!6|13!7|13!8(1319(13!10
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Operation

NOTE

There are ten channels on the Model 7169-
SIR switching card which are controlled
by twenty channels on the Model 7002.
These twenty channels control twenty
Model 7169-SIR relays (K101 through
K120).

The following table (Table 2-2) is a cross-reference from the
mainframe’s channel number to actual relay circuit designa-
tion. Also included is the Model 7169-SIR Cards Channel
number.

Refer to Model 7002 Switch System Instruction Manual
(7002-901-00) for further information.

2-4

Table 2-2
Relay control
Mainframe Model
control 7169-SIR
channel Relay |[Closed |[Open |channel
1 K101 Bias Meas 1
2 K102 Bias Com 1
3 K103 Bias Meas 2
4 K104 Bias Com 2
5 K105 Bias Meas 3
6 K106 Bias Com 3
7 K107 Bias Meas 4
8 K108 Bias Com 4
9 K109 Bias Meas 5
10 K110 Bias Com 5
11 K111 Bias Meas 6
12 K112 Bias Com 6
13 K113 Bias Meas 7
14 K114 Bias Com 7
15 K115 Bias Meas 8
16 K116 Bias Com 8
17 K117 Bias Meas 9
18 K118 Bias Com 9
19 K119 Bias Meas 10
20 K120 Bias Com 10




Applications

3.1 Introduction

This section provides the intended application for the Model
7169-SIR Switch Card.

3.2 Surface insulation resistance testing

Standard test procedures for printed circuit board surface re-
sistance testing often call for biasing and testing at a different
high voltage levels. Figure 3-1 shows pairs of two relays
configured for different bias and test voltage sources as well
as provision for shorting the DUT to reference after testing
for safety.

With both channels open, a bias voltage is applied through
current limit resistor R1. To apply the test voltage, channel 2
is closed and then channel 1 is closed. After taking the test
reading, channel 1 can be opened to discharge the capaci-
tance of the DUT and cabling. Then channel 2 is opened to
return to the bias condition.

Each Model 7169-SIR allows ten DUTSs to be tested using
this setup. The two on-card buses can also be used to bus the
bias and test voltages so that only two external connections
are needed for each source instead of two for each channel.

Low
BIAS Channel 2 Current
Switch
COM O
470k
Test T @
MEAS ¢ Voltage MW
22k
V
A4

Figure 3-1
Surface insulation resistance testing
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Service Information

4.1 Introduction

WARNING

The procedures in this section are in-
tended only for qualified service person-
nel. Do not perform these procedures
unless qualified to do so. Failure to rec-
ognize and observe normal safety pre-
cautions could result in personal injury
or death.

This section contains information necessary to service the
Model 7169-SIR and is arranged as follows:

4.2 Handling and cleaning precautions — Discusses han-
dling procedures and cleaning methods for the switch
card.

4.3 Mainframe precautions — Lists precautions about the
mercury wetted reed relays of the Model 7169-SIR.

4.4 Connections — Explains the various methods and tech-
niques that can be used to make connections to the
switch card.

4.5 Card installation and removal — Describes the instal-
lation and removal of the card in a Model 7002 main-
frame.

4.6 Performance verification — Covers the procedures
necessary to determine if the card is operating properly.

4.2  Handling and cleaning precautions

Because of the high impedance circuits on the Model 7169-
SIR, care should be taken when handling or servicing the
card to prevent possible contamination, which could degrade
performance. The following precautions should be taken
when handling and cleaning the switch card.

1. Do not store or operate the card in an environment
where dust could settle on the circuit board. Use dry ni-
trogen gas to clean dust off the card if necessary.

2. Handle the card only by the side edges. Do not touch any
board surfaces or components associated with the repair.
When servicing the card, wear clean, cotton gloves.

3. When making repairs on the circuit board, use aqua core
solder and OA-based (organic activated) flux. Use warm
water along with clean cotton swabs or a clean, soft
brush to remove the flux. Take care not to spread the flux
to other areas of the circuit board. Once the flux has been
removed, blow dry the board with dry nitrogen gas.

4. After cleaning, the card should be placed in a 50°C low
humidity environment for several hours.

4.3  Mainframe precautions

The mercury wetted reed relays of the Model 7169-SIR are
position sensitive. The relay must be oriented within 30° of
vertical. If it is not vertical, the normally-open contact may
short to the common or to the normally-closed contact.

The Model 7169-SIR can only be used in the Model 7002
mainframe. The Model 7002 cannot be used on its side.
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Service Information

The top of every relay on the Model 7169-SIR has an arrow
showing the direction of “UP”.

To prevent possible shorting of relay contacts (and causing
unintended operation of external circuitry), all cables must
be disconnected from the Model 7169-SIR before removing
it from the Model 7002.

4.4 Connections

WARNING

User-supplied lethal voltage may be
present on PC board and connectors.

CAUTION

To prevent possible shorting of relay
contacts (and causing unintended oper-
ation of external circuitry), make cable
connections to the Model 7169-SIR only
when it is installed in a Model 7002
mainframe.

Figure 4-1 shows the connectors on the switch card. Figure
4-2 shows switch card terminals to connector pins and chan-
nel numbers.

The connector on the switch card will mate to either a con-
nector (Model 7169-KIT) or to an optional mass terminated
cable (Model 7169-MTC-3).

The following procedure explains how to mate the connector
to the Model 7169-SIR.

1. Mate the female connector to the male connector on the
PC board.

2. Tighten the jackscrew finger tight. This is the locked po-
sition and secures the connectors together.

4-2

J103

-~ PC Board

J102

Figure 4-1
Connectors on switch card (pin side shown)



Figure 4-2
Switch card terminals

Service Information

7169-SIR
|
470k K102
K101
270k Channel
0 470k
102-B
470k K104 :
VA K103
470k
o} 470k 2
[
470k K106 102-D
-\ \A\— K105
470k
ro) 470k 3
r——WW—>o J102-F
470k K108
A— K107
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o} 470k 4
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470k K110 J102-)
- \\— K109
470k
'o) 470k
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Service Information

4.4.1 Connections using the Model 7169-KIT

The Model 7169-KIT is a connector that mates to the con-
nector on the back panel of the Model 7169-SIR. Cabling
from instrumentation and DUTs can be crimped directly to
the pins that fit into the 7169-KIT connector. The terminals
of this connector will accommodate up to #18 AWG wire.
Figure 4-3 shows the pinout of the male connector for both
terminal blocks. Figure 4-2 can be used to identify switch
card terminals.

D (s 7w 2= >

Figure 4-3
Female connector pin identification (terminal crimp side
shown)

4.4.2 Connections using Model 7169-MTC cable

The Keithley Model 7169-MTC-3 (see Figure 4-4) is a 20-
conductor, 10-foot cable terminated with male connectors on
both ends.

If the cable is to be used, a 7169-MTR becomes part of the
user’s test fixture with instrumentation and DUTSs connected

Male

Connectors

(Front View)

Figure 4-4
Model 7169-MTC-3

4-4
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directly to its terminal pins. The Model 7169-MTR is the
same connector that is used on the panel of the Model 7169-
SIR. Its pins will accommodate up to #18 AWG wire.

Another way to use the cable is to remove one of the connec-
tors (by cutting the cable). In this situation, the opposite end
of the cable is mated to the switch card, while the untermi-
nated end is hard-wired to instrumentation and DUT. Table
4-1 provides terminal identification for the cable.

‘When used as is, each conductor of the 10-foot Model 7169-
MTC-3 cable adds approximately 700m£2 to the “contact re-
sistance” specification of the switch card.

Table 4-1
Model 7169-MTC conductor identification

Pin Conductor |Color
A 1 Black
B 2 White
C 3 Red
D 4 Green
E 5 Orange
F 6 Blue
H 7 White/Black
J 8 Red/Black
K 9 Green/Black
L 10 Orange/Black
M 11 Blue/Black
N 12 Black/White
P 13 Red/White
R 14 Green/White
S 15 Blue/White
T 16 Black/Red
U 17 White/Red
\" 18 Orange/Red
\\% 19 Blue/Red
X 20 Red/Green

—
[

(Side View)



4.4.3 Shielded cables

RFI can be generated when high voltages are switched.
Shielded cables are one way to reduce the amplitude of the
emissions. If a shielded cable is used along with a Model
7169-KIT to connect to the Model 7169-SIR, the shield
should be connected to earth at one end of the cable. Connect
the shield externally to earth ground.

Any cabling used with the Model 7169-SIR should have a
working voltage specification of at least 500V.

4.5 Card installation and removal

The following procedures explain how to install and remove
the Model 7169-SIR switch card with the Model 7002 main-
frame.

WARNING

To prevent electrical shock which could
result in injury or death, turn off the
mainframe power and disconnect the
line cord before installing or removing
cards. Also ensure no voltage is applied
from user circuits.

CAUTIONS

Contamination will degrade the perfor-
mance of the switch card. To avoid con-
tamination, always grasp the card by
the side edges. Do not touch the board
surfaces or components.

The mercury wetted reed relays of the
Model 7169-SIR are position sensitive.
The switch card must be oriented within
30° of vertical or the pool or mercury

Service Information

shorts the relay contacts. The Model
7169-SIR card can only be used in the
Model 7002 mainframe. The Model
7002 cannot be used on its side.

To prevent possible shorting of relay
contacts (and causing unintended oper-
ation of external circuitry), make cable
connections to the Model 7169-SIR only
when it is installed in a Model 7002
mainframe.

4.5.1 Switch card installation

Perform the following procedure to install the Model 7169-
SIR switch card in the Model 7002 mainframe. Refer to Fig-
ure 4-5.

1. Slide the card into the desired slot as shown in the ap-
propriate illustration. Make sure the card edges of the
board are properly aligned with the grooves in the recep-
tacle.

2. Once the card is almost all the way in the slot, and you
encounter resistance, push firmly on the edge of the card
to seat it in the edge connector.

WARNING

The latches must be firmly locked to en-
sure a proper chassis ground connection
between the card and mainframe. Fail-
ure to secure this connection may result
in personal injury or death due to elec-
tric shock.

3. Once the card is fully seated, lock the card in place by
placing the latches in the locked position.
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Locking Tabs

Model 7002
~~._Rear Panel

Switch Card
Installed

Locking Tabs

Figure 4-5
Card installation in Model 7002

4.5.2 Switch card removal

WARNING

Make sure all power has been removed
from the switch card. Failure to isolate
the switch card from power may result
in personal injury or death due to elec-
tric shock.

To remove the switch card, first remove all cables. Then un-
lock the card by pulling the latches outward, grasping the
end of the card at the edges, and pulling the card out of the
scanner mainframe.

4.6 Performance verification

The following paragraphs discuss performance verification
procedures for the Model 7169-SIR, including isolation and
path resistance. The performance verification procedures
should be performed with the switch card installed in the
Model 7002 mainframe to protect it from contamination and
allow it to operate in its normal environment.

4-6

CAUTION

Contamination will degrade the perfor-
mance of the scanner card. To avoid
contamination, always grasp the card by
the side edges. Do not touch the board
surfaces or components.

NOTE

Failure of any performance verification
test may indicate that the switch card is
contaminated. See paragraph 4.2 to clean
the card.

4.6.1 Environmental conditions

All verification measurements should be made at an ambient
temperature between 18 and 28°C, and at a relative humidity
of less than 70%.

4.6.2 Recommended equipment

Table 4-2 summarizes the equipment necessary for perfor-
mance verification, along with an application for each unit.



Service Information

Table 4-2
Verification equipment

- Keithley . . L
Description Model Specifications Application
Electrometer 6517 100nA; 0.1% Isolation

100V Source; 0.06%

DMM 2000 1MQ; 0.01% Path resistance
Male connector | 7169-KIT |— Connections to card

4.6.3 Connector preparation

For the test procedures, a connector (7169-KIT) is used to
make circuit connections to the switch card. These connec-
tors are available as an accessory.

Prepare two 7169-KIT connectors as follows:

1. Using clean #18-24 AWG copper wire, crimp wires (ten
wires for J102 and three wires for J103) to the terminals.
Each wire should be approximately six inches long.

2. Insert each terminal into a connector, labeling the wire
with the pin location letter.

3. Assemble the connector body.

4. Mate the two connectors to J102 and J103 on the Model
7169-SIR.

4.6.4 Input isolation tests

These tests check the resistance (isolation) between the N.C.
and N.O. terminals of every switch card channel. In general,
the test is performed by applying a voltage (100V) across the
terminals and then measuring the leakage current. The isola-
tion resistance is then calculated as R = V/I. In the following
procedure, the Model 6517 functions as a voltage source and
an ammeter. In the V/I function, the Model 6517 internally
calculates the resistance from the known voltage and mea-
sured current levels and displays the resistance value.

Referring to Figures 4-6 and 4-7, perform the following pro-
cedure to check differential input isolation:

10.

WARNING

The following steps use high voltage
(100V). Be sure to remove power from
the circuit before making connection
changes.

. Using Figure 4-6 to identify switch card terminals, con-

nect the Model 6517 to the switch card as shown in Fig-
ure 4-7. Then close all Model 7169-SIR relays. (Figure
4-7 shows relays in open position.)

. On the Model 6517, select the 2pA range, and enable

zero check and zero correct in that order. Leave zero
correct enabled for the entire procedure.

. On the Model 6517, manually set the voltage source for

+100V, and select the 200nA current range. Make sure
the voltage source is still in standby.
Place the Model 6517 in the V/I measurement function.

. On the Model 6517, press OPERATE (a voltage source

key) to source 100V and then disable zero check.
After allowing the reading on the Model 6517 to settle,
verify that it is >1GQ.

. Enable zero check on the Model 6517 and then place

voltage source in standby.

. Repeat the basic procedure in steps 5 through 7 for all

even relays. Use Figure 4-6 to identify switch card ter-
minals.

Connect the electrometer input HI lead to J103-B
(meas).

Repeat the basic procedure in steps 5 through 7 for all
odd relays.
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Figure 4-6
Switch card terminals
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Model 7169-SIR

CH 2

K102

CH1
K101

J102-B

Figure 4-7
Input isolation

4.6.5 Path resistance tests

Referring to Figure 4-8, perform the following steps to verify
that the contacts of each relay are closing properly and the re-
sistance is within specification.

1. Connect leads to Model 2000 Multimeter input as
shown in Figure 4-8. Select auto-ranging (auto) and
two-wire ohms measurement (€2).

2. Using Figure 4-6 to identify switch card terminals, con-
nect the Model 2000 to the switch card.

3. From the mainframe, close relay K102. The reading on
the Model 2000 should be 470kQ +5%.

0

Equivalent Circuit

S~

10.

(A) il
HN Lo Lo THI

Open relay K102 and verify the Model 2000 indicates
an open circuit (>300MQ).

. Move the lead from J103-D to J103-A. The reading on

the Model 2000 should be 962kQ2 +£5%.

Close relay K102 and verify the Model 2000 indicates
an open circuit (>300MQ).

Move the lead from J103-A to J103-B.

. Close relay K101. The reading on the Model 2000

should be 962kQ £ 5%.

. Open relay K101 and verify the Model 2000 indicates

an open circuit (>300MQ).
Repeat the same basic procedure (steps 2 through 9
above) to test path resistance of the remaining channels.
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Model 7169-SIR

Bias CH?2

A0 o 1102-8

Madel 7169-SIR

Model 2000 DMM

Equivalent Circuit

Figure 4-8
Path resistance
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Replaceable Parts

5.1 Introduction

This section contains a list of replaceable electrical and me-
chanical parts for the Model 7169-SIR, as well as a compo-
nent layout drawing and schematic diagram of the card.

5.2  Parts list

Electrical parts are listed in order of circuit designation in
Table 5-1. Table 5-2 summarizes miscellaneous parts.

5.3  Ordering information

To place a parts order, or to obtain information concerning
replacement parts, contact your Keithley representative or
the factory (see the inside front cover for addresses). When
ordering parts, be sure to include the following information:

Switch card model number (7169-SIR)
Card serial number

Part description

Circuit description, if applicable
Keithley part number

wkmD e

5.4  Factory service

If the switch card is to be returned to Keithley Instruments
for repair, perform the following:

1. Call the Repair Department at 1-800-552-1115 for a Re-
pair Authorization (RMA) number.

2. Complete the service form at the back of this manual
and include it with the card.

3. Carefully pack the card in the original packing carton.

4. Write ATTENTION REPAIR DEPARTMENT and the
RMA number on the shipping label.

NOTE

Do not return the scanner mainframe with
the card.

5.5 Component layout and schematic dia-
gram

Tables 5-1 and 5-2 list the spare parts for a Model 7169-SIR.
The component layout and schematic diagram follows.
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5-2

Table 5-1
Model 7169-SIR electrical parts

Circuit Desig. Description Keithley part no.
C101, 102, 104 CAP, .1UF, 20%, 50V, CERAMIC C-365-.1
C103 CAP, 22UF, -20 +100%, 25V, ALUM ELEC C-314-22
C105 CAP, 10UF, -20 +100%, 25V, ALUM ELEC C-314-10
CR101-113 DIODE, SILICON, IN4148 (D0-35) RF-28
E101 BEAD, FERRITE CT-9
K101-120 RELAY, REED RL-161
R101 RES, 40.2K, 1%/ 1.8W, METAL FILM R-88-40.2K
R102, 103, 105-116, 118-133 RES, 470k, 5%, 1W, FLAME-PROOF R-439-470K
R104, 117 RES, 22K, 10%, 1/2W, COMPOSITION R-1-22K
U101 IC, 8-BIT SERIAL-IN LATCH DRIVER, 5841A 1C-536
U102 1C, DUAL D-TYPE FLIP FL.OP, 74HC74 1C-337

Table 5-2

Model 7169-SIR miscellaneous parts

Description Keithley part no.

BRACKET, REAR PANEL | 7169-303

CABLE CLAMP CC-38-4

HANDLE AND RIVET FA-119

PANEL, REAR 7169-SIR-304A

RIVET FA-121
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KEITHLEY

Service Form

Model No. Serial No. Date

Name and Telephone No.

Company

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

 Intermittent ' Analog output follows display ( Particular range or function bad; specify
(] IEEE failure [ Obvious problem on power-up [ Batteries and fuses are OK
(] Front panel operational d Al ranges or functions are bad [ Checked all cables

Display or output (check one)

(1 Drifts [ Unable to zero

(J Unstable (J Will not read applied input

[ Overload

[ Calibration only [ Certificate of calibration required

1 Data required

(attach any additional 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, controlled 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, please describe.)

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



KEITHLEY

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

Printed in the U.S.A.
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