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or to the backdating sheet in Section B for older assembiies,

Instruction Manual

P/N 633644
JANUARY 1082

©1982, John Fluke Mfg. Co., inc., ali rights reserved. Litho in U.S.A.

www.valuetronics.com


https://www.valuetronics.com/

WARRANTY

notwithstanding any provision of any agreement the following warranty is exclusive:

The JOHN FLUKE MFG. CO ., INC_, warranis each instrument it manufactures to be free from defects in material and
workmanship under normal use and service for the period of 1-year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not apply 1o fuses, disposable batteries {rechargeable type batteries are
warranted for 80-days), or any produgt or parts which have been subject to misuse, negiect, accident, or abnormal
conditions of operations.

In the event of failure of a product covered by this warranty, John Fluke Mig. Co., Inc., will repair and calibrate an
instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's
examination discioses to its satisfaction that the product was defective. The warrantor may, at its option, replace the
product in Heu of repair. With regard to any instrument refurned within 1 year of the original purchase, said repalrs or
replacement will be made without charge. If the failura has bgen caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate wil be submitted before
work is started, if requested.

THE FOREGOING WARRANTY IS IN LIEL OF ALL OTHER WARRANTIES, EXPRESS CR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
OR ADEGUACY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. CO., INC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TORT, OR OTHERWISE,

It any failure occurs, the following steps should be taken:

1. Notify the JOHN FLUKE MFG. GO., INC., or nearest Service facility, giving full details of the difficuity, and
include the model numbper, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded to you.

2. On receipt of the shipping instructions, forward the instrument, transportation prepaid. Repairs will be
made at the Service Facility and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

Ali shipments of JOHN FLUKE MFG. CO., INC., instruments shouid be made via United Parcel Service or “BestWay™
prepaid. The instrument should be shipped in the original packing carton; or H it is not available, use any suitable
container that is rigid and of adequate size, if a substituie container is used, the instrumenishould be wrapped in paper
and surrcunded with at least four inches of excelsior or simitar shock-absorbing material.

CLANG FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. Al material in the
container shouid be checked against the enclosed packing list. The manufacturer will not be responsible for shortages
against the packing sheet unless notified immediately. If the instrument is damaged in any way, a ¢laim should be fited
with the carrier immediately. (To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.) Final claim and negoftiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO., INC, will be happy to answer all appiications or use questions, which will enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.0. BOX
C90%0, EVERETT, WASHINGTON 982086, ATTN: Sales Dept. For Eurcpean Customars: Fluke (Holiand} B.V., P.O. Box
5083, 5004 EB, Tilburg, The Netherlands.

*For European customers, Air Freight prepaid.

John Fluke Mig. Co., inc., P.O. Box C9090, Everelt, Washington 98206

Rev. 6/81
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Section 1

introduction and Specifications

1. INTRODUCTION

1-2. The Fluke Model 2205A Switch Controller is an
instrument mainframe which accepts plug-in options for
multi-function switching of analog signals. The 2205A is
designed for automatic iest equipment (ATE) and data
acquisition system use. The switch modules functionally
accomodate the three fundamental requirements for
switching in instrumentation systems: signal aquisition,
distribution, and control.

1-3. The key feature of the 2205A is its modular
configuration which supports concurrent multi-function
switching. Other important features inchude: low thermal
design for low level measurment applications, dual
guarded internal scanner bus for precision resistance
measurements or parallel scanning, and expansion
capability. In its basic form, the 2205A is capable of
physically housing up to 1 switch modules and can be
expanded to electrically control up to 100 switch
modules. The 2205A is also compatible with companion
instruments for system application.

I-4. The front panel of the 2205A features the controls
and indicators necessary for manual (local} control of the
switch modules. Commands are entered on a calculator-
type keyboard (0-9) and are displayed on a three-digit
LED display. Three control buttons (BLOCK
RESET/T.C. REF. JUNCTION, LOCAL, and
INCREMENT) are provided for commanding
thermocouple reference junction measurements or
module resets (depending on type of module addressed),
local recall (remote-to-focal), and channel increment.

www.valuetronics.com

I-5. The rear panel of the 22054 includes a remote
interface connector {for use on IEEE-488 or RS-232-C
Standard buses), an extender connector to add extention
mainframes, an analog connector for connecting the
internal scanner buses to an external instrument such as a
digital multimeter (DMM), and a trigger output
connector for initiating a DMM reading. An analog
output cable for connection between the 2205A and a
system type DMM is supplied with the 2205A. The
remote interface cable, the trigger cutput cable (coax with
BNC connectors), and an extender cable (which is
required when adding a extension chassis) are options
and are not included with the unit. Exiender cables are
available as accessories and are fabricated by the factory
to meet particular cable length requirements, Cable
lengths from 3 to 1500 feet may be used depending upon
the extention mainframe employed.

1-6.  The slots for the switch modules are also located at
the rear of the 2205A. They consist of a series of 10 pcb
slots (blocks) numbered from 0 through 9. Each slot wilt
accommodate a plug-in relay peb and an input connector
for supplying analog data to the 2205A. The relay pchs
and the input connectors make-up a module are available
as options.

I-7.  All options and accessories available for use with
the 2205A are listed in Table 1-1. Details necessary for
specification, installation, operation, and maintenance
are given in Section 7 of this manual.

1-8. SPECIFICATIONS
1. The specifications for the Model 2205A watch
Controller are listed in Table 1-2.

1-1
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Table 1-1. Opilons and Accessories

M%ng ﬁg_ DESCRIPTION Mgg?f:i}, DESCRIPTION |
2201A Extender Scanner Chassis 2205A-300 General Purpose Scariner Module

and Cable 2205A-400 Four-wire Resistance Scanner
2202A Remote Scanner Chassis Module (reguires 2 slois)

and Cable 2205A-800 Low ievel Scanner Moduls
2200A~7001 Remote Scanner Connector Kit MO7-205-600 Rack Mounting Kit
2200A-7002 Remote Scanner Cable MO0-280-610 Rack Slide Kit
2205A-050 |EEE-488 Compatible Interface Y8001 1 Meter |EEE-488 Compatible
2205A-060 R$-232-C interface I/F Cable
2205A-100 Actuator Module Y8004 3 Meter RS-232 I/F Cable
2205A-200 Latching Module Y8013 Delay Trigger Cable

YBG78 Analog Signal Cabie

Table 1-2. 22054 Specitications

ELECTRICAL CHANNEL CAPACITY

Mainframe ....... ..o Any combination of ten switch modules, Up to 100 channels of
scanning capacity, BO latching relays, 50 actuator relays, or 50
channeis of four wire switching.

Sysfem .........c000i0nnnn e Up to nine extender chassis can be serially added to the 2206A for a
maximum of 100 switch modules. This provides up to 1000 channeis of
scanning, 800 latching channels, or 500 actuator relays. A system with
one 2205A and no 2202A is power limited to 100 latching closures, or
50 actuator closures, or any equivalent combiration at any one time.

CHANNEL SWITCHING RATE ........... Switch selectable equal to on-delay plus off-delay p|ﬁs lagic-delay.
- OnDelay ... e 2msordms

OffiDelay ..o 2,4,6o0r8ms

LogicDelay ............c.viiiii e 2 ms maximum

Use 2 + 4 ms for general purpose scanning moduies. Use 4 +8ms for
tow level scanning modules.

TRIGGER QUTPUT ............. 0 chvvves A negative going TTL compatible pusie of 15 us, referenced to logic
commaon.
SCANNER BUS SPECIFICATIONS
isolation ................ e Signal tines to power ground, >10% ).

Cross Talk ........... ...y, Less than 30 dB below below applied signal from dc to 1 MHz when
terminated with 1 M{L

Nolse ........ccciiiiiiriiiiiniinaina, General purpose and low level scanning modules oniy.
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Table 1-2. 2205A Specifications {cont} '

COMMON MODE REJEGTION
(5O BO HZ) oo s

BROADBAND .« vovrerrenenn.. L
THERMAL ..... SO

Leskage Hesislance ....................
Channel Capacitance ..................
LOWLEVEL HITOLO. .. ... il

GENERAL PURPOSE, HITOLO .....
INTERCHANNEL ........ ey

Common Mode Yollage ............0.00

ENVIEONMENTAL SPECIFICATIONS
Operating Temperature ......,...... s
Storage Tempersgiure ..................
Relatlve Humidity ........ ... .. ...,

| GEMERAL SPECIFICATIONS

"Guard to chassis; 170V dc or peak ac {50 to 60 Hz) maximum. Logic

{EEE-488 or RS-232 Compatible interfaces are available as options.

90 dB for 1 k() unbalanced. See extender chassis manuals for
specifications of CMR with added external chassis.

l.ess than 1 uV rms for a source resistance <2 kR and a dc to 3 kHz
bandwidth.

Low level modules; less than 1 yV offset. General purpose modules;
less than 10 uV offset.

High-to-iow; > 107

2205A with two like scanner moduies on the internal scanner bus.
OREN CLOSED  EACH ADDED SCANNER

4 pF 30 pF - 2 pF
8 pF 70 pF 8 pF
3pF  5pF

common to chassis; 30V dc or peak ac maximum.

0 to 4+80°C
-55 10 +75°C
0 t0 B0% up to +40°C

A _S—digit LED dispiay is used to indicate the selected channel. Also
provides remote interface identification when the unit is initially
turned on. :

Selectable 100, 120, 220, or 240V £10%, 50 to 60 Hz, 15 VA maximum.

178 emHx432cmWx442emD7inMx17inWx174inD
{See Figure 1-1)

7.1 kg {15.6 Ibs) without-options.
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Figure 1-1. Outline Drawing

1-4
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Some semiconductors and custom IC's can be

damaged by  electrostatic discharge during

handling. "This notice "expiains how you can

minimize the chances of destroying such devices

by: .

1. Knowing that there is a problem.

2. Learning the guidelines for handling them.

3. Using the procedures, and packaging and
bench techniques that are recommended.

The Static Sensitive {5.5.) devices are identified in the Fluke technical manual parts list with the symbol

The foiioWing practices should be followed to minimize damagé to S.5. deVices.

(

3.. DISCHARGE PERSONAL STATIC
BEFORE HANDLING DEVICES

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE. 4. HANDLE S8.S. DEVICES BY THE BODY

Page 1 of 2
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- 5, USE ANTI-STATIC CONTAINERS FCR.
HANDLING AND TRANSPORT

6 DO NOT SLIDE §.8. DEV%CES OVER
ANY SURFACE

7. AVOID PLASTIC, VINYL AND STYROFCAM®
IN WORK AREA :

PORTIONS REPRINTED
WITH PERMISSION FROM TEKTRONIX, INC.
{. AND GENERAL DYNAMICS, POMONA DIV.

& Dow Chemical

Page 2 of 2
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8.

WHEN REMOVING PLUG-IN ASSEMBLIES,

HANDLE ONLY BY NON-CONDUCTIVE

~ EDGES AND NEVER TOUCH OPEN EDGE
"CONNECTOR EXCEPT AT STATIC-FREE

WORK STATION. PLACING SHORTING

©STRIPS ON EDGE CONNECTOR USUALLY
" PROVIDES COMPLETE PROTECTION TO

- INSTALLED SS DEVIGES.

" 1o0.
.. SUCKERS SHOULD BE USED. -
11.

£ e \

A\

L9

HANDLE §.8. DEVICES ONLY AT A
STATIC-FREE WORK STATION

ONLY ANTI-STATIC TYPE SOLDER-

ONLY GROUNDED TIP. SOLDERING
IRONS SHOULD BE USED,

Anti-static bags, for storing S.8. devices or pcbs
with these devices on them, can be ordered from the
John Fluke Mig. Co,; Inc.. See section 5 in any Fluke
technical manual for ordering instructions. Use the
fotlowmg part numbers when ordersng these special

bags .
: John Fiuke Part No. ~ Description
. 453522 6" X 8'" Bag
453530 8" X 12" Bag
453548 '. . 16" X 24" Bag
454025 - 12" X 15" Bag
Pink Poly Sheei . Wrist Strap
| 30"xB0“x60Mil  P/NTL6-60
" P/N RC-AS-1200 - $7.00
$20.00 N :

JO089B-07U7810/SE EN  Litho in U.S.A.
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Section 2
installation

WARNING

THESE INSTALLATION INSTRUCTIONS ARE FOR USE BY QUALIFIED
PERSONNEL ONLY. TO AVOID ELECTRIC SHOCK, DO NOT PERFORM
ANY PROCEDURES OTHER THAN THOSE CONTAINED IN THE
OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO 0.

2-1. INTRODUCTION

2-2. This section provides the information for the
installation and set-up of the 2205A Switch Controller.
The following also covers operating features that should
be taken into consideration before operating the 2205A.

2-3. SHIPPING INFORMATION

2-4. The 2205A is packaged and shipped m a foam-
packed container. Upon receipt of the instrument, a
thorough inspection should be made to reveal any
possible shipping damage. Special instructions for
inspection and ¢laims are included in the shipping carton.

2-5. I reshipment of the instrument is necessary, the
original container should be used. If the original
container is not avaliable, & new container can be
obtained from the John Fluke Mig Co., Inc. Please
reference the instrument’s model number when
requesting a new shipping container.

2-6. INPLT POWER

2-7. The 2205A can be configured to operate from any
one of the following voltages: 100, 120, 220, or 240V ac
A10%, 50 to 60 Hz. A rear panel decal indentifies the line
voltage selected prior to shipment. Figure 2-1 gives the
complete procedure for changing to one of the other
voltage configurations if a different one is required.

2-8. The three-prong, line-power connector (on the rear
panel) permits the 2205A to be connected through the
power cord to the local line power. The offset prong on
this connector is connected to the 2205A chassis and

www.valuetronics.com

should be connected, via the power cord, to a high quality
earth ground.

2-3. FUSE REPLACEMENT

2-16.  The line fuse is safely accessible from the rear of
the 2205A and can be easily replaced. Check and/or
replace the fuse as follows:

I. Setthepowerswitchto OFF and disconnect the
power cord from line power.

2. Disconnect the power cord from the 2205A.
The fuse compartment is located just below the
power connector.

3. Open the fuse compartment by sliding the see-
thru fuse cover toward the power connector,

4. TLocate the fuse tab (next to fuse) and gently lift
it up. This releases and lifts one end of the fuse,

5. Remove and inspect the fuse. If replacement is
required, use MDL 1/4 amp fuse for 100/ [20V ac
operations and MDL 1/8 amp fuse for 220/ 240V ac
operation.

6. Lower the fuse tab and press a good fuse into
the fuse holder.

7. Close the fuse compartment and connect the
power cord.

2-1
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POWER COMNECTOR

SIDE 1 i

E

- IS -
G

SIDE 2

gl

240

HOLE

VOLTAGE
SELECT FUSE
PCE COMPARTMENT

LINE VOLTAGE SELECTION

. Set POWER switch to OFF and disconnect power

cord from 2206A.

. Open fuse compartment by sliding see-thri fuse

cover toward power connector,

. Locate veliage select PCB in fuse compartment.

. Pull pcb from its stot by inserting a scribe or long-

nose pliers into the Pult Hole.

. Position pch between thumb and forefinger until

the desired voltage {100, 120, 220, 240) appears
upright on the thumb side.

. Position free end of pcb above slot so that

selected voltage faces the fuse. Press pcb into slot.

. Check and, if necessary, change the fuse 1o

accomodate the selected ling voltage.

100/120V ac — 1/8 amp MDL
220/240V ac — 1/16 amp MDL

. Close fuse compartment and connect powear cord,

2-2

Flgure 2-1. Line Voltage Selection Details

www.valuetronics.com

2-11. INSTALLATION NOTES
2-12.  Introduction
2-13. The following paragraphs describe various

conditions which should be considered before installing
the 2205A.

2-14. Switch Moduies

2-15. The 2205A is designed to accomodate any
combination of up to 10 of either type switch module. The
scanning modules provide 10 channels of analog signals
using a common output bus. That is, when any one of the
IG channels is selected, that channel (high, low, and
guard} is connecied to one of the 2205 A internal scanner
buses for measurement {or stimulus) purposes. The
switching modules provide programmable switching of
external stimulus or signal lines under the control of the
2205A. These modules provide relays of various ratings
and configurations for latching, external scanning,
matrices, and other isolated switching functions.

2-16. Due to the wide variety of functions, review the
descriptions of each module in Section 7 to ensure
compatibility between the module and the intended
application. Descriptions include specifications and the
necessary information for installation, operation, and
maintenance of the module.

2-17. Analog Signal Cable _
2-18.  An Analog Signal Cable (Y8076) is provided with
the 2205A. The cable connects the internal scanner buses
to the terminals of a system type DMM. Jumpers are
installed on the connector to tie the buses together for
two-wire operation. If four-wire operation is preferred,
the high and low jumpers should be removed from the
2205A end of the cable {Figure 2-2). These jumpers
parallel the two analog buses and make them appear as
a single bus.

2-19. internal Scanner Buges

2-20. The 2205A is equipped with two internal analog
buses (bus ! and bus 2) for use in conjunction with the
relay scanning modules. Bus | is associated with the even
numbered slots (0, 2, 4, 6, 8,) and bus 2 is asscciated with
the odd numbered slota (1, 3, 5, 7,9,). Fach bus consists of
three lines; high, low, and guard. When a channel relay is
selected on a given scanning module, that channel and its
input signai are connected to the appropriate internal
scanner bus.

2-21.  Channel relays may be closed singly or in pairs. If
closed singly, the analog buses should be connected in
parallel at the Analog Signal Cable so that a single bus is
formed. This configuration is called two-wire operation.
That is, a single two-wire bus (high, low, guard) is
common to all channels. If the relays are closed in pairs,
the buses should remain electrically isolated so that two
separate buses (bus 1 and bus 2) are available at the
Analog Cable Qutput connector. This configuration, is



called four-wire operation. That is, a four-wire bus (high
I, high 2, low 1, low 2, guard, and shield 2) is common to
all channel pairs. Guard and shield 2 are generally
connected together at the Analog Signal Cable to forma
single insirument guard. The desired bus operation is
manvally selected, and applies to all channpels in the
2205A.

"2-22.  In the four-wire operation, relay pairs are closed
by selecting a channel in one of the even numbered siots
{0, 2, 4, 6, 8). The selected channel relay in the even
numbered slot plus the corresponding channel relay in the
next higher odd numbered slot are closed together. Thus,
slotsQand 1, 2and 3,4 and 5, 6and 7, 8 and 9 operate as
pairs. Selecting a chanitel in an odd numbered slot closes
only that channel, not the pair.

NOTE
Four-wire operation is possible only in the

22054, Extender chassis are configured for
two-wire operation.

2205A—-END
OF ANALOG CABLE

S=Hight |  EVEN
E=Low i NUMBERED
U = Guard BLOCKS
X = High 2 oDD
B=1{iow?2 NUMBERED
A=Shield2 | BLOCKS

Install jumpers for two-wire operation {standard cable).

Remove high and low jumpers for four-wire
operation.

Fégure' 2-2. Analog Signa! Cable Jumpers

www.valuetronics.com
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2-23. INTERNAL SWITCHES

2-24. Access Procedure

2-25.  All internal switches can be accessed by removing
the top cover from the 2205A. The locations of the
applicable switches are shown in Figure 2-3. Switch
setting procedures are given later in this section of the
manual. Complete the following procedure to removethe
top cover:

WARNING

TO AVOID ELECTRICAL SHOCK HAZARD
REMOVE LINE POWER AND THE MODULE
IHPUT CONNECTORE FROM THE 22084
BEFORE REMOVING THE TOP COVER,
LETHAL YOLTAGES MAY BE PRESENT AT
THE LINE POWER INPUT COMNECTOR
AND THE POWER SUPPLY PCE ASSERBLY
WHEN THE 220584 18 CONRECTED TO LINE
POWER. LETHAL COMMON MODE
VOLTAGES MAY ALSO BE PRESERT AT
THE MODULE INPUT CONNECTORS,
EXTENDER CHASSIS AND MODULE PCES
EVEN THOUGH THE LINE POWER CORD IS
DISCONNECTED.

1. Disconnect the controller mainframe from line
power,

2. Disconnect and remove all of the switch
module input connectors.

3. Remove the six screws on the top of the unit,
4. Remove the top cover.

3. Reverse the procedure to re-install the top
COVer,

2-28. Two-/Four-wire Bus Selection

2-27. - The internal slide switch 81 on the Extended Bus
PCB Assembly allows selection of either a two-wire or a
four-wire bus operation of the internal scanner bus, The
procedure for accessing and setting the switch follows:

1. Use the Access Procedure to remove the 2205A
top cover and locate the two-/ four-wire switch (S1)
on the Extended Bus PCB (Figure 2-3).

2. Set the switch to the desired bus operation;
toward the rear of the unit for four-wire, forward
for two-wire.

3. Use the Access Procedure to install the top
Cover.
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Figure 2-3. Internal Switch and Adjusiments Location

2-28. Aulo Increment Rale Selection

2-29.  Theauto increment rate for the 2205 A is selectable
using the five-lever switch S1 located on the back of the
Front Panel Display PCB. Normally, during remote
operation switch S1 defines the baud rate or IEEE
address of the remote interface. However, when the auto
inerement mode is enabled S1 defines the auto increment
rate. The procedure for accessing and setting the auto
increment switches follows:

1. Use the Access Procedure to remove the 2205A
top cover and locate S1 on the Front Panel Display
PCB (Figure 2-3).

2. Refer to the list of increment rate codes in Table
3-1 and set the S1 switch levers to match the desired
rate.

3. Use the Access Procedure to install the top
COVeEr.
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Table 2-:i. Auto Scan Rale Selection

RATE IN SWITCH 81
SEC/CHANNEL ] 2 3 4 5
0.2 0 0 0 0 0
0.3 1 G 0 0 0
0.4 0 1 0 0 0
0.5 1 1 it 0 0
0.6 0 0 1 0 0
0.7 1 0 1 0 0
0.8 0 1 i 0 0
0.9 1 1 1 0 G
1.0 0 0 ¢ 1 G
1.1 1 0 0 1 0
1.2 0 1 0 1 0
1.3 1 1 0 1 0
1.4 Q Q i 1 ]
15 1 g 1 } 0
1.6 0 1 i i 0
1.7 1 % 1 1 0
1.8 0 ] 0 0 1
1.9 1 t] 0 o 1
2.0 Q 1 o 0 1
2.1 1 1 0 0 1
2.2 0 Q 1 0] 1
2.3 1 0 1 0 1
24 0] 1 1 6] 1
2.5 1 1 1 4 1
2.6 G 0 0 1 1
2.7 1 0] 0 1 1
2.8 o 1 0 1 1
2.9 1 1 3] 1 i
3.0 0 0] 1 t 1.
3.1 1 0 1 1 1
3.2 0 1 1 i 1
3.3" 1 i 1 1 i
* = Err displayed on turn on

1= QFF {OPEN} 0= ON (CLOSED)

2-30. Trigger Output
CAUTION

The low side of the TRIGGER QUTPUT
connector is connected to Logic Common, not
chassis ground. Do not connect the low side of
the connecior o a3 potential more than 30V
above chassis ground.

2-31. A trigger pulse is availabie from the rear panel of
the 2208A at the BNC connector marked TRIGGER
OUTPUT. The function of the trigger puiseistoserveasa
measurement command to externally trigger a system
type DMM. The trigger puise i1s TTL compatible and
occurs as a 15 microsecond negative-going pulse (+5V dc
to Logic Common). The elapsed time between channel



selection and the Trigger Output pulse can be selected to
- ensure that the channel relays operate in a break-before-

reake pattern. Eight patterns are available. Two of these
‘are recommended for use with particular types of switch
modules. The possible delay patterns are defined in
Figure 2-4. The times listed are fixed and are cumulative.
When a channel is selected the affected relays operateina
break-before-make pattern and settle within the alloted
time period.

2-32. The elapsed time between a channel selection
and the trigger output pulse can be manually selected by
switch 82 on the Front Panel Display PCB. The
procedure for accessing and setting this switch is as
follows:

DELAY DELAY TIMES IN MS
PATTERN OFF ON

LOGIC
{MAX)

2

*

*

O OB WN e O
o0 ;oo PN
b AN NN
[N S

A= Channel selection is initiated. Currently
closed channel is reieased.

OFF = Time allowed for released channgl to open
angd settie.

B = Newly selected channetl is commanded to close.

ON = Time altowed for new channel to close and
settle {maximumj.
Trigger pulse is sent at the end of this time.

LOGIC = Cumulative selection is complete. Trigger Out
pulse is initiated,

*Pattern 1 is recommended for use with general
purpose type scanners and switch moduies.

Pattern 7 is recommended for use with low level
type scanners or any combination of both type
scanners and/or switch modules.

Figure 2-4, Trigger Delay Paiterns
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i, Usethé Access Procedure to remove the 2205A
top cover and locate switch 52 on the Front Panel
Display PCB (Figure 2-3).

2. Refer to the list of delay patterns given in Table
2-2. Set 82 to maich the desired delay. Pattern 7 is
recommended for use with the Low Level Scanner
Module {Option -600), and pattern | is
recommended for use with the General Purpose
Scanner Module (Option -300). If a combination of
both scanning modules is used, pattern 7 is
recommended.

3. Use the Access Procedure to install the top
COVer.

Table 2-2. Trigger Delay Selection

DELAY SWITCH s2° DELAY IN ms
PATTERN | 1 | 2 | 3 | 4 |oFfF | on [LOGIC
0 olololx| 2|2 2
1 tlo|o]x| 4|2 2
2 oj 1ol x| 8|2 2
3 1,10 | x| 8|2 2
4 0l o0 1| x| 2] 4 2
5 tiol1 | x i 4] 4 2
6 ol 1|t x| 6|4 2
7 1111 x| 8] 4 2
*0 = ON
1= OFF
x = DON'T CARE

2-33. Baud Rate Selection

2-34. Baud rates for the RS-232-C Interface are
selectable using the five-lever switch S1 located on the
back of the Front Panel Display PCB. The procedure for
accessing and setting this switch is as follows:

1. Use the Access Procedure to remove the 2205A
top cover and locate switch SI on the Front Panel
Dispiay PCB (Figure 2-3).

2. Refer to the baud rate codes in Table 2-3. Set
the S1 switch levers to the code that corresponds to
the desired baud rate.

3. Use the Access Procedure to install the top
cover and energize the unit. The display should read
‘b’ followed by the assigned baud rate code (0-7).
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Table 2-3. Baud Rate Selsction accomplished through the use of one or more of the
SWITCH 51 Models 2201A or 2202A Extender Chassis, Figure 2-5
BAUD DISPLAY CODE shows the interconnection of extenders ina typical 2265A
RATE 12348 system. Each extention chassis is capable of housing and
controlling either 10 (2202A) or 12 (2201 A) modules. The
110 01010 | x|x b-G chassis interconnect in a daisy-chain fashion, and the first
134.5 P10 10 xgx b1 unit in the chain connects to the EXTENDER CABLE
150 0110 x x b-2 1/O connector on the rear of the 2205A. These chassis are
300 THrialxx b-3 available as accessories (see Section 7). The 2201A and
600 018t Ixx b-4 2202A chassis are documented in separate stand-alone
1200 TieP1 x| x b-5 manuals.
2400 i1t x|l x b-8
4800 1T X b-7 Table 2-4. IEEE Addrese Selection
1 = OFF (OPEN) |EEE SWITERST DISPLAY CODE
0 = ON (CLOSED) ADDRESS {41204l 3|5
x = DON'T CARE
O gloloyd |0 A-O
During normal TTY operation, all baud rates are ! tpejpoeioo Al
useable. 1f a controller is used at a baud rate of 1200, 2 6i1116]0)0 A-2
2400 or 4800, commands may be missed i 3 111057000 A-3
consecutive channel selections are made at a rate 4 gcfolilole A-d
that is faster than the relays can switch. See Figure % s1ol1lolo AE
2-4, for retay swiltching limes. e O [ N
& G111 1,019 A-B
7 1 H 11018 A-T
2-35. IEEE Address Selection 8 Cpojopto A8
2-36.  The listen address for the IEEE-488 Compatible 2 oot go AD
Interface is selectable using the five-lever switch S} 10 Gprp 010 A0
focated on the back of the Front Panel Display PCB. The 11 1111061110 At
procedure for accessing and setting ihis switch 15 as 19 gltol1it1!lao A2
follows: 13 1ol 1]t]o A13
1. Usethe Access Procedure to remove the 2205A 14 Opip 1 110 Al4
top cover and locate switch S1 on the Front Panel 15 L B R Al5
Display PCB (Figure 2-3). 18 o|lojoig |t A16
17 1{o0] 0610t AT
2. Refer to the list of address codes in Table 2-4. 18 ol 11 olo]s A18
Set the 51 switch levers to mateh the desired [EEE
o ddress . 19 1] 1] 06i0/ A19
26 Gl 0t 11001 A20
3. Use the Access Procedure to install the top. 21 1o} 1101 A1
cover and energize the unit, The display should read 29 ol 14 11901 A2
A’ followed by the assigned address code (0-30. 93 11l 1toi A23
2-37. RACK INSTALLATION _ 24 Gr ooyt A2d
2-38. The 2205A is designed for either bench-tap use or 25 1,001t AZ5
for installation in a standard 19-inch equipment rack. If 26 Of 1) G110 A26
rack mounting is desired, two rack mounting kits are 27 Ty 1] 0111 A27
available; a standard Rack Mount it (Model no. M{7- 28 ot ol 11111 A28
205-600) and a Rack Slide Kit (Model no. M00-208-610), 29 slol abtla A29
installation instructions for both models are given in
Section 7, Option and Accessory Information, 30 Gl 1) 7y A30
3" 1] 1 V] Err
5:369 ?}iiﬁ‘iﬁfz iﬁiﬁ%iﬁf b rended from * = ttlegal address, Frr = ervor 0= ON (CLOSED)
. apacity of A can be exte . ,
100 channels up to 1000 channels. The extention is ! = OFF (OPEN) X - DON'T CARE

2-6

www.valuetronics.com



2200A

SYSTEM
BUS
memmeedy | SYSTEM
| CONTROLLER

DM

ANALOG
SIGNAL
CABLE

i
TRIGGER
CABLE

ANALOG
SIGNALS

T %

;
22054 '
H
i

ISIGNALS

- s
EXTENDER
Sl ""“@‘

- ANALOG
I
s FXTENDER | gianaLs

7O L
OTHER o
DEVICES OTHER

EXTENDERS

Figure 2-B. Typical 22054 System Interconnects

2-7/2-8

www.valuetronics.com



www.valuetronics.com



3-1. INTRODUCTION

3-2. This section of the manual contains information
concerning the operation of the Model 2205A Switch
Controller. It is recommended that the contents of this
section be read and undersiood before any attempt is
made to operate the instrument. Should any difficulties
arise during operation, contact your nearest John Fluke
Sales Representative, or the John Fluke Mfg. Co, Inc,,
P.O.Box 9090, Everett, Washington, 98206. A list of
sales representatives is given in the rear of this manual,

3-3. OPERATING FEATURES
3-4.  All controls, indicaters, and connectors for the
2205A are described in Figure 3-1.

3-5. QPERATING NOTES

3-8. Introduciion

3-7. The following paragraphs describe various
conditions which should be considered before operating
the 2205A. This section assumes that the 2265A has been
equipped with the desired switch modules and any other
desired option or accessory. [t also assumes that the unit
has been incorporated into its normal operating
environment and is connected to line power.

3-8. Internal Scanner Buses

3-9. The 2205A is equipped with two internal analog
buses (bus 1 and bus 2) for use in conjunction with the
relay scanning modules. Bus 1 is assoeciated with the even
numbered slots (0, 2, 4, 6, 8) and bus 2 is associated with
the odd numbered slots (1, 3, 5, 7, 9). Each bus consists of

three lines; high, low, and guard. When a channel relay is -

selected on a given scanning module, that channel and its
input signal are connected to the appropriate internal
scanner bus, '

3-10. Channel relays may be closed singly or in pairs. If
closed singly, the analog buses should be connected in
parallel at the Analog Signal Cable so that a single bus is

www.valuetronics.com
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| Section 3
perating Instructions

formed. This configuration is called two-wire operation.
That is, a single two-wire bus (high, low, guard) is
common to all channels, If the relays are closed in pairs,
the buses should remain electrically isolated so that two
separate buses (bus 1 and bus 2) are available at the
Analog Cable Output connector. This configuration is
called four-wire operation. That is, a four-wire bus (high
1, high 2, low 1, low 2, guard, and shield 2} is common to
all channel pairs, Guard and shield 2 are generally
connected together at the Analog Signal Cable to forma
single instrument guard, The desired bus operation is
manually selected by an internal swiich, and applies to
channels in the 2205A only.

3-11. In the four-wire operation, relay pairs are closed
by selecting a channel in one of the even numbered slots
{0, 2, 4, 6, 8). The selected channel relay in the even
numbered slot plus the corresponding channel relay in the
next higher odd numbered slot are closed together. Thus,
slots0and 1,2and 3,4 and 5, 6 and 7, 8 and 9 operate as
pairs. Selecting a chanuel in an odd numbered slot closes
only that channel relay, not the pair.

NOTE
Four-wire operation is possible only in the
2205A. Extender chassis are configured for
two-wire operation.

3-12. Local Operation

3-13. The scanning and switching functions of the
2205A can be manually controlled using the front panel
switches., Table 3-1 lists the fuonctions that can be
performed and their respective control sequences. Whena
sequence is properly entered, the selected channel appears
on the display. Other indications that can appear are
defined in Table 3-2. Refer to the Operating Conditions
information for important considerations before
operating the unit,
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REF NO. NAME FUNCTION
1 CHANNEL DISPLAY Three seven-segment LEDs used to indicate the displayed or
selected channel (000 through 998). Also indicates baud rate
address for remote interface and data eniry messages.
2 DATA Keyboard Calcutator type keyboard, with CLEAR and ENTER swiiches,
used for manua! entry of channel controb data.
3 LOCAL Switch, REMOTE LED A pushhuiton switch used to recall local {manual) operating
mode if unit is in remote. REMOTE LED is lit in the. remote
mode.
4 INCREMENT Switch A pushbution switch used to manually increment the displayed
' channel.
5 BLOCK RESET/T.C. A pushbution swilch to resel swilch modules o their normal
REFERENCE JUNCTION normal condition. Also used 1o manually select {for measurement
Switch the reference voltage of a displayed channel, 0 through 995, An
r is displayed to indicate that a reference voltage is seiected. '
8 POWER Switch A green pushbution switch used to turn the instrument on and
off.
Figure 3-1. 2205A Conlrols, Indicators and Conneclors
3-2
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REF. NO. MARME FUNCTION
7 EXTENDER CABLE /O This 36-pin connector is used as a data 1/0 port for controlling
CONNECTOR EXTENDER the operation of chassis, Up to nine such chassis can be addsd in
a serial fashion for a total of 100 switch modules.

8 SWITCH MODULE SLOTS Access to the switch modules (Block O through 8) is provided
when the snap-on rear cover is removed.

9 REMOTE INTERFACE A connector used as a controi port for receiving remots
control data. The data format is R8-232-C (-060} or |[EEE-488
(50} compatible depending upon the installed option.

10 TRIGGER OUTPUT This BNC Connector provides electrical access to the Trigger

CONNECTOR Output pulse; a 15 usec pulse used to trigger a measurement.
The pulse is negative-going, TTL compatible, and is generated
after each channe! selection is complete. The puise is referenced
to togic common, not chassis ground.

11 Fuse Hoider The line power fuse and the voltage-seiect pcb are housed in
this compartment. The line cord must be removed before the
compartment can be opened.

12 POWER INPUT Connector A 3-prong connector used to connect the instrument {via the
tine cord} to line power.

13 Ground Connector This binding post provides a convenient connection o chassis
ground.

14 ANALOG CABLE OUTPUT Both analog. buses are electrically accessible for measurement

purposes via this connector. An anaipg cable supplied with the
2205A completes the connection between the buses and the
DMM analog input.

Figure 3-1. 2205A Conirols, indicators and Connectors {cont)

www.valuetronics.com

3-3



2205A

Tabile 3-1. Front Pare! Control Funclions

FUNCTION FRONT PANEL CONTROL SEQUENCE
Select a channel. Digit] [ieT]  [DIGIT]  [ENTER]
Clear the display. {CLEAR]
Open all channels. [CLEAR] [ENTER]
Reset boundaries to 0 and $8. [CLEAR] [ENTER] [ENTER]
Set a lower scan boundary channel. [Gicit] [DIGiT] [BIGI]  [ENTER] [ENTER] (0]
Set an upper scan boundary channel. [DIGIT] [DIGT] [BIGIT]  [ENTER] [ENTER]
Select next higher channel.
initiate the auto increment mode, and [@ Simultaneousiy
Exit the auio increment mode '

{last channel is still selected).

Exit the auto increment mode and clear all

[CLEAR] [ENTER]

channels

Select isothermal biock of displayed

[BLOCK RESET/T.C. REF JUNCTION]

channel or reset displaved switch modules.
Go to iocal. Remote light will go out.

Ctlear error condition.

[LGCAL

Table 3-2. Channel Display Indications

CISPLAY
READING DEFINITION
e All channels reset
e Clear entry
Err Function or control sequence is in
error, try again. {Does not effect
present status)
AXX Address for IEEE Compatible Interface.
{xx = 0 through 30}
b-x Baud rate for R8-232-C interface
(x = 0 through 7)
xr Block reset or temperature reference
selected. (x = block 0-99)

3-14. Auto Increment Cperalion

3-15. The auto increment mode is a free-run scanning
condition that can be initiated (only in iocal operation)
via the front panel controls. Upper and lower channel
boundaries can be assigned so that the scanning cvcle
includes only the channels of interest. For example, if 3
and 5 are assigned as lower and upper boundaries
respectively, the auto increment mode, when initiated,
will continuously cycle from channel3 through channel 5.

3-4
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NOTE
The 22054 does not respond to any remote
commands while scanning in auto increment
mode.

3-16. The timing for the relay switching and the Trigger
Qutput are given in the Installation section of this
manual. The auto increment rates range from 0.2 t0 3.3
seconds per channel in 0.1 second increments.

NOTE
The 22054 will generate an external rear
trigger pulse each time a module command to
close a relay occurs. ‘

3-17. Remotie Operation

3-18. INTRODUCTION

3-19. In a systems configuration, the 2205A can be
remotely programmed via the rear panel REMOTE
INTERFACE connector, The 2205A automatically
enters the remote mode when data is received from the
system controller. Data format is determined by the type
of interface option installed in the 2205A, the RS-232-C
Interface {Option -060) or the IEEE-488-compatible
Interface (Option -050). To positively identify the option
installed in a given unit, watch the channel diplay when
the 2205A is turned on, I the IEEE option is installed, the
instrument displays 'A‘ followed by a numeric listen



address code (O through 30). If the R5-232-C option is
installed, a b followed by a8 numeric baud rate code (0
through 7) is displayed. If the interface option must be
changed, refer to Section 7 for the installation and
interface instructions, Refer to the Progamming
Conditions information for important considerations
before operating.

3-20. PROGHAMMING FORMAT

3-21. Command strings are used to control the 2205A.
A command string is a sequence of ASCII characters sent
over the IEEE-488 or R3-232C remote interface. The
2205A will respond only to those upper case characters
which are within its control character vocabulary. All
other characters ave ignored. Table 3-3 lists the Remote
Control Characters recognized by the 2205A. Remote
Control Characters are enclosed within quotes in the test
to facilitate character identification.

3-22. If the Increment character "+" and the Reference
Junction character “R” are sent without a channel being
selected, an error will be generated. The message (Err)will
be displayed on the front panel, and the command will be
ignored. Note that the 2205A cannot generate & remote
error message because it is a listener only,

3-23. Do not use autoscan from the front panel while
operating via a remote interface (IEEE-488 or RS-2320C),
When the 2205A is in auvtoscan mode, it effectively
ignores remote devices by not completing handshakes.

2205A

3-24. GENERAL COMMANDS

3-25, The following remote control commands can be
used by both the IEEE-488 and R8-232C remote interface
options.

3-26. Enter - The Comma (,) Commaind

3.27. The*,” is the remote egquivalent to the front panel
ENTER key. It is used as a delimiter to terminate each
numerical entry.

3-28. Heset - The $ and ™ Commands

3-29. The 2205A can be reset on three levels. The first
level, sending a “3”, only clears the display. The second
level, sending a “*” or “$”, clears the display and resets all
of the modules to power up condition. The third level,
sending a “*”, or “§,,” clears the display, resets all of
themodules, and sets the lower and upper scanning
boundaries to 0 and $9.

103

3-30. MODULE COMMANDS

3-31. Every module installed in the 2205A or extender
chassis has a unique block address/ Also, each type of
module has a set of module commands associated with it
Depending upon the module, the command can
correspond to a specific chanrel, a relay position in a
specific channel, or a block or relays on one module.

3-32. The Module Command Format is “bbc”. The
“bb” represents the block address, which ranges from 00
to 99. (If no block address is entered, the default address is

00.) The “c” represents the module command, a number

between § and 9.

Tabie 3-3. Hemote Contrel Characlers

CONTROL CHARAGTER AEMARKS KEYBOARD CONTROL
SEQUENCE (ASCHh
0 through 8 Numeric data 0 through @
, Select dispiayed channel ENTER
+ Increment displayed channel by one INCREMENT
g Ciear display CLEAR
R Select reference junction of the displayed T.C. REF JUNCTION/
channel, or reset displayad block BLOCK RESET
Tor§, Open all channels CLEAR ENTER
BG Set lower boundary ENTER ENTER O
B1 Set upper boundary ENTER ENTER 1
Lor§, Reset boundaries to 0 and 98 CLEAR ENTER ENTER
L Set local lockout (RS-232-C only) NONE
LG Reset local lockout {RS-232-C only) NONE

3-5
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3-33. To select a channel under remote control, enter
the numerical value of the channel using the “bbc”
format, then enter the Entry command “,”. This is the
game format used for front panel entry.

3-34. The Block Reset/Reference Junction Selection
command, “R”, operates in the same manner as the front
panel BLOCK RESET/T.C. REFERENCE
JUNCTION key. When using the Isothermal Block
Connector, the reference junction voltage can be
measured and used to calculate thermocouple
temperatures. The “R” command connects the reference
junction of the Block being addressed to the scanning bus.
If“R” is sent to a block other than an Isothermal Block, it
acts as a Block Reset. If ne channel is addressed, (Em)
appears on the front panel and the command is ignored.

3-35. 2205A-100 Actuator Module Commands
3-36. The -106 module has 5 SPDT relays with contacts
identified as Common, Normally Open (N.Q.), and
Mormally Closed {N.C.). Upon power up or module reset
cach relay defaults to the position with common
connected to Normally Closed. Even numbered module
commands (0, 2, 4, 6, §) correspond with a set position
where the Normally Open contact is connected to
Common. Each of the § relays responds to an unique even
or odd module command number pair. Table 3-4 lists the
module commands.

3-37. 2205A-200 Latching Module Commands
3-38. The -200 module has § DPST relays, The 8 relays
are interconnected in 2 groups of 4 each. The
interconnected contacts are labeled Bus A and Bus B. Bus
A interconnects relays 0, I, 2, and 3 and Bus B
interconnects relays 4, 5, 6, and 7. Each group of relays
function independently. Each group also has a common
unswitched guard. All jumpering for matrix
configurations is done on the connector card which is
factory-wired as two 1X4 matrices. Jumpers may be cut
or relocated for custom configurations.

Table 3-4. Actustor Module Commands

3-39. Module commands 9 through 7 latch the
respective relays. Use module commands 8 and 9 to open
relays once latched. Module command 8 will openrelays
0, 1,2, and 3, Module command 9 will open relays 4, 5, 6,
and 7. A block Reset, “R”, will open all Jatched relays on
the addressed module. Table 3-5 lists the module
commasnis.

3-40. 2205A-300 General Purpose Scanner
Module Commands

3-41. The -300 module has 10 two wire channels. Each
channel is connected to the mainframe scanning bus by
the module command corresponding to that channel, 0 to
9. When a channel is closed any other scanner channel on
that card or any other in that system will open, Only one
scanner channel may be closed at any one time. A reset
will open any closed scanning channel.

3-42. 2205A-800 Low Level Scanner Module
Commands

3-43. The -600 module provides 10 channels of 3 wire
switching which are programmed in the same wayasthe -
300 General Purpose Scanner Module, Table 3-6 lists the
commands for both the -300 and the -100.

3-44. 2205A-400 Four-wire Resistance Scanner
Moduie Commands

3-45. The -400 option consists of a source moduleand a
sense module with 10 channels each, The SENSE module
is in g even numbered block address. The SOQURCE
module is in an odd numbered block address. The 2205A
needs to be configured to 4 wire mode by manually
switching the 2/4 wire switch. In 4 wire mode with each
even block command 2 relays close, one per card. Odd
Block commands only close the relay being called.

3-46. Scanning in 4 wire mode is achieved by
programming the EVEN blocks (Sense modules) only.
Programming ODD blocks {Source modules) will not
result in 4 wire operation. Table 3-7 lists the module
commands.

MODULE RELAY RELAY
COMMAND AFFECTED POSITION Table 3-5. L.atching Module Commands
0 0 RESET (N.C.)* MODULE HELAY RELAY
1 0 SET (N.O.)** COMMAND AFFECTED POSITION
2 1 RESET {(N.C.) s
3 1 SET (N.OJ ? 0 3?:50
4 2 RESET (N.C.) ! C
2 2 LATCHED
5 2 SET (N.O))
3 3 LATCHED
6 3 AESET (N.C.)
4 4 LATCHED
7 3 SET (N.O))
5 5 LATCHED
8 4 RESET (N.C.)
o . SET IN.O 6 6 LATCHED
(N-O) 7 7 LATCHED
*N.C. — Normaily Cicsed 8 0,123 OPEN/RESET
“*N.O. — Normaliy Open 9 4,5,8,7 OPEN/RESET

3-8
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Table 3-8. General Purpose and Low Level
Scanner Module Commands

MODULE CHANKNEL CHANNEL
COMMAND AFFECTED CONNECTED

<3
]
=

0 0~ N U e DN -
W G W RS e

3-47. SPECIAL SCANNING COMMANDS

3-48. The 2205A can be programmed to set upper and
lower boundaries for a sequential scanning loop. The
default boundaries are & and 99. The manual auto scan
mode cannot be remotely programmed. When configured
for 4 wire mode the scanning boundaries must be set
within an even block address.

3-49. Three commands set the upper and lower
bhoundaries, and increment through the addresses:

1. “mB0” sets the lower boundary. Where misa
number between 0 and 999 representing the lower
address,

2. *nBI” sets the upper boundary. Wherenis a
number between 0 and 999, representing the upper
address,

3. Each time a " is received, the 2203A
mcrements to the next sequential address, If an
address is not selected, (Err) is displayed and the
command is ignored,

3-50. When the 2205A has been incremented {o the
upper boundary, on the next increment command the
2205A steps the address egual to the lower boundary. It
steps to the lower boundary, counts up to address 999,
ioops to 0, and increments up until it reaches the upper
boundary, then steps to the lower boundary again,

3-51, {EEE-488 COMPATIBLE INTERFACE
{Option -050)

3-52. ThelEEE-488 Compatible Interface is designed to
meet the intent and requirements of the IEEE-488 1978
Standard., Once insialled, it requires no operator
attention other than identification of the IEEE-488 listen
address code. Table 3-3 lists the 2205A control sequences
and their corresponding ASCII control characters. After
the interface is addressed, the 2205A will respond o
subsequent coptrol characters. Section 7 includes a
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detailed description of the 1EEE-488 Compatible
Interface Option, The commands are described below,

3-53. IEEE-488 UNIVERSAL COMMANDS

3-54. The 2205A is 2 listen only device. It will never
output any data to the bus. The 2205A responds only to
the following Universal Bus Commands. All other
commands are ignored.

3-55. MLA - My Listen Address

3-56. When the 2205A detects its listen address (0 to 30
set by the IEEE address switch) it goes inio remote {the
front panel remote indicator torns on). Note thaf the
2205A will not handshake data if it is in the manual auto
scan mode.

3-87. UNL - Unlisten

3-58. The 2205A stops listening when it receives the
unlisten command. It will not respond to data until it has
been addressed as a listener again,

3-58. LLO - Local Lockout

3-60. When it receives the Local Lockout command, the
2205A locks out {disables}) the front keyboard including
the LOCAL key.

3-61. DCL - Device Clear

3-62. The2205A resets all modules and clear the dzsplay
when if receives the Device Clear command. This has the
same effect as the “*” or “%” commands.

3-63. SDC - Selected Device Clear

3-64. The 2205A resets in response to the SDC only
when 1t has been addressed as a listener. It resets all
modules and clear the display. This has the same effect as
the “*” or “§,” commands.

3-65, RS-232-C INTERFACE OPTION -080

3-66. The R5-232-C Interface is designed to meet the
intent and requirements of the Electronic Industries
Association Standard RS8-232-C. Once installed, it
requires no operator attention other than verification of
the baud rate. This appears on the display when the
2205 A is initially energized. Section 2-33 discusses display
indications for the various baud rates, Section 7 includes
a detailed description of the RS-232-C Interface Option.
The B5-232-C commands are described below,

3-67. HRS-232-C SERIAL DATA COMMANDS

3-68. When the 2205A receives data via the R8-232C
interface it goes into remote and the front panel remote
indicator turns on. There are two additional commands
which are used only with the RS-232C interface to
provide local lockout capability: 1. and LO. The 2205A
locks out (disables) the front panel, including the LOCAL
key, when it receives the “L” via the R5-232C interface.
The 22054 unlocks the front panel when a “LO” is
received. To resume local control press the LOCAL key.
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Table 3-7. Four-Wire Resistance Scanner Module Commands,

BLOCK # MODULE COMMAND CHAMNEL # SENSE SOURCE
EVEN 0 0 CLOSED CLOSED
EVEN 1 1 CLOSED CLOSED
EVEN 2 2 CLOSED CLOSED
EVEN 3 3 CLGSED CLOSED
EVEN 4 4 CLOSED CLOSED
EVEN 5 5 CLOSED CLOSED
EVEN 6 6 CLOSED CLOSED
EVEN 7 7 CLOSED CLOSED
EVEN 8 8 CLOSED CLOSED
EVEN 9 2 CLOSED CLOSED
oD 0 0 OPEN CLOSED
oD 1 1 OPEN CLOSEDR
QDD 2 2 OPEN CLOSED
obD 3 3 OPEN CLOSED
obD 4 4 OPEN CLOSED
coD 5 5 OPEN CLOSED
oDD 6 8 OPEN CLOSED
obD 7 7 OPEN CLOSED
OoDb 8 8 OPEN CLOSED
obb g 9 OPEN CLOSED

3-89. Operating Conditions
3-70. There are eight conditions that should be taken
into consideration when operating the 2205A:

3-8

I. Rapidsuccessive power-on/power-off
switching can cause the 2205A to lockup. A slow
power-off/ power-on sequence clears the lockup
condition.

2. Multiple ENTER commands should be used
with care. An even number of enter commands
followed by a digit sets a boundary. An odd number
of enter commands followed by a digit causes the
digit to be displayed.

3. The data that appears on the CHANNEL
DISPLAY is dim until the ENTER button is

‘pressed. This indicates a standby condition.

4. When selecting an upper boundary, any digit
other than 0 (zero) should be used.

5. A channel within the auto increment range
must be selected to start the auto increment
sequence. If a channel higher than the range is
selected, scanning begins at that channel and
increments up to channel 999, rolls over to channel
{1, and increments up to the upper boundary. If a
channel lower than the range is selected, scanning
begins at that channel and increments up to the
upper boundary.

www.valuetronics.com
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6. With the exception of entering the auto
increment mode, simultaneous keyboard entries are
undefined.

7. 1EEE-488 data will not be recogonized while
the 2205A is in auto increment operation. The
22054 does not handshake the information sent,
and does not act on it.

8. If a remote interface is not installed in the
2205A, and the auto increment rate is set to 3.3
seconds (slowest rate), the unit displays Err (error)
on power up. Ignore the error message.

OPERATION
Use the following procedure to operate the 2205A:

I. Energize the 2205A by pressing the POWER
switch,

2. Observe the CHANNEL DISPLAY and verify
the displayed baud rate {RS-232-C) or listen
address (IEEE-488).

3. Enter control data using either local or remote
input. If local control is desired after a remote
control sequence, press the LOCAL switch before
attempting to enter data. See Table 3-1 for a
complete list of manual control functions. See
Table 3-3 for equivalent remote control sequences,



4-1, INTRODUCTION

4-2. This section of the manual contains an overall
functional description followed by a block diagram
analysis of the Model 2205A Switch Controller.
Simplified diagrams are used to support the block
diagram analysis. Detailed schematics of individiual pcb
assemblies are given in Section 9.

4-3. QOVERALL FUNCTIONAL DESCRIPTION

4-4. The 22054, as shown in Figure 4-1, is a controller
mainframe complete with power supply, room for up to
10 switching modules (10 channels per module), the logic
necessary for local operation, and the front panel controls
and indicators necessary for a man/machine interface. [t
is designed to provide controlled sequential or random
access to external analog data (via the rear connector
terminals) for measurement purposes and/or a variety of
switching functions,

4-5. Functionally, the 2205A is a programmable, 100
channel contreller (when a total of 10 optional scanner or
switch modules are installed) that is electrically capable of
being expanded up to 1000 channels, using a series of {up
to nine) Extender Chassis (Modeis 2201A or 2202A).
Internal microprocessor based logic allows a scan
sequence to be either manually or remotely defined,
displayed, and incremented on manual, automatic, or
remote command, Analog data to a selected scanner
channel is presented to a common internal scanner bus
which is electrically accessible via a rear panel connector.
Normally, the bus is connected to a system type DMM
input (Model 8520A is recommended). After a channel is
selected, the 2205A generates a Trigger Cutput pulse.
This externally accessible pulse is used to command the
DMM to read the analog bus, and thus, the selected
analog input-channel '
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Section 4

Theory of Operation

REMOTE REMOTE
INTERFACE  |#=— CONTROL
OPTION DATA
CONTROL
DATA
TRIGGER ‘_J FRONT MANUAL
OUTPUT | PANEL DISPLAY M~<CONTROL
ASSEMBLY DATA
SERIAL DATA
=
—enoeg JPIGITAL S _
ANALOG _— < o
BUS PCB 5
ouTPUT ASSEMBLY &P 5 e
ANALOGY £
3
ANALOG | ‘LDIGITAL w
A
MOTHER
BOARD
ASSEMBLY
ANALOG iDEGITAL
ANALOG ¥
INPUT SWITCH
DATA  4® MODULES,0-9
{Up 10 100 (OPTIONAL)
Channels}
AC
e = 00
POWER T )
+5Y de +6.2V dc
GUARDED
+B6Y dc

Figure 4-1. 2205A Functional Block Diagram
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4-6. BLOCK DIAGRAM ANALYSIS

&7, Eront Panel Display PCB

4-8. The Front Panel Display PCB (Figure 4-2)
functions as the data processor for the 2205A. It consists
of an 8-bit microcomputer, a system oscillator, an
onboard keybeard, a 3-digit display, an output trigger
driver, and a set of switches to define the cuiput trigger
delay time and remote interface requirements. Program
data cin- be ehtered manually using the keyboard or
remotely by way of the data bus and an interface option
{(R5-232-C or IEEE-488}. Updated channel select

information is presented to the display via an 8-hit
register and serially output to the Extended Bus PCB as
control data.

4-%.  The microcomputer used in the 2208A is a single
component device complete with an §-bit CPU, RAM,
and two 1/ O ports. All switch controlleractivity is under
control of the microcomputer. This includes local and
remote data entry, data display, trigger delay, auto
increment control and remote interface programming
{baud rate, IEEE address, or anto mcrement rate),

P29

TRIGGER
TRIGGER OUTPUT
QUTPUT
DRIVER
SYSTEM

OSCILLATOR |

:

E.l) i EYOAD

L.

fia MODE ue

ul B T

- REN {us)

= < LE 1 INT

2y - . ALE

g 4 W?{ RE

| WR

O o £

pt i
34HGIT
DISPLAY

8-BIT
REGISTER

{DBO) SERIAL DATA QUT

TRIGGER

BUS

DELAY

ENABLE

SWITCHES

BAUD RATE
IEEE ADDRESS

SWITCHES

Figure 4-2. Front Panel Display PCB
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4-10. System conirol data leaving the Front Panel
Bisplay PCB is limited to bit~serial channel selection data
{14 characters) and an output trigger. Channe! selection
data is stored as a 12-bit parallel word on the Extended
Bus PCB where it is used to energize the selected channel
(000-999). A predetermined (switch selected) delay is
initiated when a channe! selection is made. At the end of
the delay (i.e..after the break-before-make switching is
complete), an output trigger is generated to enable the
DMM to make a measurement of the analog signal from
the selected channel.

4-11. Exiended Bus PCB
4-12.. The Extended Bus PCB (Figure 4-3) is designed to
store, decode, and distribute the digital channel select

2205A

data received from the Front Panel Display PCB. The
extended bus consists of a pair of dual shift registers, three
4-bit latches, a 1-of-10 decoder, a 4-bit multiplexer, and a
pair of analog switching relays. Incoming serial data is
entered into the serial data register as a §12-bit data word
preceded by two fixed start bits (1 and 0). When the first
bit (1) is shifted into the fourteenth position a transfer
command is generated to load the 12 parallel data outputs
of the serial registers into the parallel data register. The
parallel data output is used to provide channel select
cemmands to both the local switch modules and the
extender chassis. This dual register technigue is known as
double buffering. It is used to prevent the switch modules
from responding while new data is being entered into the
serial register.

TRANSFER COMMAND
4BIT-14 ¥ LOAD
14-81T
SERIAL AL PARALLEL
DATA il DATA DATA
IN REGISTER iﬁfﬁgiﬁ;
CHANNEL (U6 & U7) o
SELECT 1 CHANNEL
DATA TO "DATA 12BITSH . 0 SELECT
EXTENDER 47 2WIRE/4-WIRE__ 0-9
CHASSIS . SWITCH ;
{000-99%) TEMPERATURE 1.0F-10 - Th oDD
MEASUREMENT : Oy BLOCK
DECODER | MUX (U9) |
DECODER ' SELECTS
BLOCK
1
Kt ¢ £ K2 SELECTS
REFERNCE
REMOTE JUCTION LOCAL
TEMP e B % SWITCHING b TEMP
SIGNAL (K1, K2} SIGNAL
ANALOG g@m;L
DATA BUS 1
EvoTE g oUT 0.
ANALOG BUSES OuUT 10
SCANNER BUS 2 METER
ANALOG
DATA
EROM |
MOTHER b
BOARD

Figura 4-2. Extended Bus PCB
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4-13. The 12-bits of channel select data are divided into
three bod command groups; units, tens, and hundreds,
These lines are buffered and cutput to the Extender Cable
1/ O connector for use in commanding external channels
(100 10 999). Internally, the channel select lines are used fo
control channels 0 through 99, Lines { through 4 are
buffered and used as bod channel select commands 0§
through 9. Lines 3 through 9 are decoded into 10 discrete
conirols lines (Block Select 0-9) for selecting one of the 10
possible internal switch modules, When four-wire
operation is reguired one of the even numbered slofs (G, 2,
4, &, 8) and the next higher odd numbered slot are enabled
simultaneously. This 18 accomplished by a four bit
muitiplexer which supplies either even or odd commands
to the odd numbered switch module blocks. An internal
switch setting (two-wire/four-wire) controls the
multiplexer’s operation,

4-14, Thermocouple temperature measurements are
made using special low level scanner ‘modules. The
maodules are equipped with the ability to sample a
reference function plus the standard 10~channel scanning
capability. To make an accurate temperature
determination both the thermocouple output and the
temperature at the thermocouple connections (reference
junction) must be measured. The controls needed to
accomplish this two step measurement are included on
the Extender Bus PCB in the form of the temperature
measurement decoder and two reference junction relays.
Relay K1 selects between local (within the 2205A) or
remote {(within the extender chassis) reference
temperature signals. Relay K2 is closed when the
mircocomputerdetermines the need for a reference
junction measurement. This places the local or remote
reference as selected by K1 onto the analog bus for
measurement purposes. Relay K2 is always open for
channel data measurements,

4-15. Measurement data from the selected switch
module input channgl or reference junction (local or
remote) is presented to the analog bus on the Extended
Bus PCB. Measurement connections for the external
measurement device (MM} are taken directly from the
bus and made available at the ANALOG CABLE
QUTPUT connector.

4-18. Power Supply

4-17. The power supply provides the operating voltages
for the 2205 A with a full complement of switch modules.

4-4
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Yoltages include F3V for the guarded logic (GLA-35V),
+5V for the uagvarded logic (UL+5V), and the 6.2V
reference voltage required for thermocouple temperature
measurements.

4-18. Input power for the power supply is derived from
a 100/ 120/220/240V actransformer with three secondary
windings. Transformer line requirements are seleciable
by changing the position of a plug-in peb located in the
rear panel fuse compartment. A transformer shield
isolates two of the output windings. This shield is
extended to the power supply peb and the 2205A
mainframe where it is used for signal isolation (guard).
Guarded voltages includes GLA-5V and +6.2V reference.

4-19. Logic Common for the guarded -+5V supply is I5
volts below analog common and guard. This allows the
FETs on the scanning modules to be switched directly.
The +6.2V supply uses Reference Common as its ground
return. Reference Common is tied directly to A/D
Common. The unguarded +5V supply has a floating
ground that is referenced to the 2205A chassis when a
system coniroller is used. H a system controlier is not
used, internal zener diodes keep the common from
floating, The unguarded common is also accessible at the
shell of the Trigger Output connector on the rear of the
2205A. When the Tigger Output is used, the shell
(unguarded common) should not be floated more than 30
volts above chassis.

4.20. Conventional regulating technigues are used in
both sections of the power supply. Three terminal 1C
regulators are used for both +5V supplies and no
adjustments are provided, The +6.2V supply is
adiustable. 1t uses a unity gain op~amp whose adjustable
input is derived from a regulated zener reference.

4-21. Femote inlerface Options

4-22. Two remote interface options are available for use
with 2205A; the IEEE-488 Compatible Interface (Option

- «050) and the RS8-232-C interface (Option -060), Both

interfaces are receive-only devices. The [EEE-448
Interface conforms to the IEEE-488, 1978 Standard and
is used to receive character-serial control data. The RS-
232-C Interface is used to receive bit-serial input data
conforming to the EJA RS-232-C Standard. Theory for
each interface assembly is given in Section 7 of this
manual.
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Section 5
aintenance

WARNING

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED
PERSONNEL ONMLY. YO AVOID ELECTRIC SHOCK, DO NOT PERFORM
ANY SERVICING OTHER THAN THAT CONTAINED IN THE OPERATING
INSTRUCITONS LUNLESS YOU ARE QUALIFIEDR TG DO 80,

5-1. INTRODUCTION

5-7. This section of the manual contains maintenance
information for the Model 2205A Switch Controiler
including general maintenance and a performance test.
The performance test is recommended as an acceptance
test when the instrument is first received and later, as a
calibration procedure to pericdically verify
specifications. The 2205A does require one calibration
adjustment. Table 5-1 lisis the equipment required for
servicing the instrument, If the recommmended model is
not available, a substitute meeting the minimum use
specifications may be used.

5-3. SERVICE INFORMATION

5-4. The 2205A is warranted for a period of 1-year upon
delivery to the original purchaser. The WARRANTY is
located on the back of the title page located in the {ront of
this mannal.

§-5. Factory Authorized calibration and service for
sach Fluke product is available at vaious worldwide
locations. A complete list of these service centers is
included at the rear of this manual If requested, an
estimate will be provided to the customer before work is
begun on instruments that are beyond the warranty
period.

5-6. GEMNERAL MAINTENANCE

§-7. Cleaning :

5-8. Clean the 2205A periodically to remove dusi,
grease and other coniamination. Use the {ollowing
procedure: '

CAUTION
Do not use aromalic hydovearbons or

chiorinated solvents to clean the 2208A. They
wilt react with the piastic materials used in the
instrument.

Table 5-1. Required Test Equipment

INSTRUMENT TYPE

AEGQUIRED CHARACTERISTICS

RECOMMENDED MODEL

SCANNING MODULE
TEST CABLE

10-channel

DM 20V de range +0.1% accuracy

See Set-up Procedure

Fluke B520A
Fluke 2205A-810K

Fabricate

www.valuetronics.com
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i. Clean the front panel and case with a soft
cloth dampened with a mild solution of detergent
and water.

2. Clean the surface of the pebs using clean, dry air
at low pressure (<20 psi). If grease 1§ encountered,
spray with Freon T.F. Degreaser and remove grime
with dry, low-pressure air,

5-9. PERFORMANCE TEST

5-10. The performance test is designed to verify the
overall operation of the 22054, and is intended for use as
an acceptance test and/or periodic maintenance check,
The equipment used in the test is specified in Table 5-1. If
the 2205A fails any part of the performance test,
corrective action is required.

5-1%. SBeih-lp Procedure

5-12. Before attempting to execute any of the
perfoermance test procedures compliete the following set-
up procedure;

1. Fabricate a test cable using a isothermal block
input connector (2205A-008); two 24-inch lengths
of 20-guage insulated copper wire (red, black}; ten
/4 watt, 1% resistors; and a 36-pin male connector
(Fluke Part Number 417378). Assemble thecable as
shown in Figure 5-1.

2. Disconnect the 2205A from the line power,

3. Remove the top cover, the rear panel enclosure,
and the guard chamber top for the duration of the
performance test.

4. Install a scanning peb in slot § (channels 0-9) of
the 2205A.

5. Remove all other modules and input
connectors from the remaining slots,

6. Attach the test cable to the scanning modute in
slot &. Connect the male cable connector end to the
rear panel EXTENDER CABLE I/ O connector.

7. Select the two-wire configuration by setting the
51 switch on the Extender Bus PCB to the 2-wire
position.

8. Connect a DMM to the 22054 (use a two-wire
bus) by way of the rear panel ANALOG CABLE
QUTPUT connector,

9. Set the DMM to the 20V dc range.

10. Connect the 2205A to line power and pressthe
POWER switch to ON. The channel display should

indicate the assigned baud rate (b0-b7) or the

assigned IFEE-488 address (A0 thru A3l]), as
applicable.

5-2
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Figure 5-1. Test Cable

5-13. Manual Test Procedure
3-14. Manually test the overall operation of the 22054
using the following procedure:

1. Using the front panel keyboard, manually call
channel 9 (press 9 and ENTER). The DMM display
should read 6.200 +0.001V dc. If the voltage is out
of tolerance, the supply must be adjusted. See
CALIBRATIONADJUSTMENTS later in this
section.

2. Select channel ¢. The DMM should read 1.50
+0.03V dc.




3. Scan channels 0 through 9 using the
INCREMENT switch. The DMM reading at each
channel should be as follows:

Channel  Vde Heading
0 1.00 £0.03
H 1.50 £0.03
2 2.00 =0.03
3 2.50 :£0.03
4 3.0 £0.03
5 3.50 £0.04
6 4.00 £0.04
7 4.50 1:0.05
8 5.00 £0.05
9 6.200 +0.601

4. Set the POWER switch to OFF and move
the test cable and scanning module to slot 1.

5. Energize the 2205A and manually scan
channels i0 through 19. The DMM readings should
agree with those shown in step 3 of this procedure.

6. Using steps 3, 4, and 5 of this procedure, check
the operation of slois 2 through 9.

7. With the module in slot 9, press 90 followed by
T.C. REF JUNCTION. The DMM should read
hetween 0.4 and 0.6V dc at an ambient room
temperature of 25°C,

515, Buad Rate/IEEE Address

3-16. The following procedure tests the operation of the
baud rate/IEEE address switch (81 on the Front Panel
Display PUB). Switch 51 is a set of five switches located
on the Front Panel Display PCB. The switch is accessible
when the 2205A°s top dust cover is removed. Conduct the
test as follows:

I, Set the 2205A POWER switch to OFF.

2. Set all five St switches to the ON {closed)
position.

3. Set the POWER switch the ON. The display
should read AQif the IEEE Compatible interface is
installed or b0 for the RS-232-C Interface.

4, Verify the remaining switch positions as
follows:
a. If the IEEE Compatible Interface is
installed, sequentially set switches | through 5to
the open position. Switch power off and on at
each setting and observe the display. The reading
for each setting should agree with the following
list:
Switch: | 2 3 4 5
Display: Al A2 A4 AR Al6
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b.  If the R8-232-C Interface is instalied,
sequentially set switches 1 through 3 (4 and 5
are not used} to the open position. Switch
power off and on at each setting and observe
the display. The reading for each setting
should agree with the following list:

Switch: | 2 3
Display: bl b2 bd

§-17. Remole Interface Tes! Procedure

5-18. The following procedure is used to test the remote
interface portion of the 2205A. Refer to Section 3 of this
manual for programuming information, See Section 7 for
interface requirements of the IEEE-488 Compatible and
RS5-232-C Interface options.

{. Perform the set-up procedure given earlier in
this section.

2, Sclect the appropriate baud-rate/IEEFE address
using the procedure described in the Installation
section of this manual.

3. Refer to the Manual Test Procedure given
earlier in this section and execute it using remote
commands.

§-1%. CALIBRATION ADJUSTMENT

5-20. The 2205A is equipped with a calibration
adjustment (R2) on the Power Supply PCB. This
notentiometer is used to adjust the +6.2V dc reference
voltage used in making thermocouple temperature
measurements. Use the following procedure to adjust R2;

I. Complete the set-up procedure given earlier in
this section under Performance Test,

2. Remove the top cover using the Access
Procedure given earlier in Section 2.

3. Using the front panel keyboard, manually call
channel 9 (press 9 and ENTER). The DM M should
read 6.200 0.001V dc. If the voltage is out of
tolerance, adjust R2 for a reading of 6.200V dc.

4, Re-install the top cover.

5-21. TROUBLESHOOTING
CAUTION

Stailc discharge can damage MOS
componenis contained in the 2205A.

5-22. When troublesheoting or repairing the 2205A use
the following precautions to prevent damage from static
discharge:

1. Never remove, install or otherwise connect or
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disconnect components or pebs without first setting
the 2205A POWER switch to OFF,

2. Perform all repairsata static-free work station.
3. Do not handle IC’s or pebs by their connectors,

4. Use static ground straps to discharge repair
personiel.

5. Use conductive foam to store replacement or
removed C's.

6. Remove all plastic, vinyl and styrofoam
products from the work area.

7. Use a grounded soldering iron.

3-23. A troubleshooting guide for the 2205A is given in
Tabie 5-2. To properly use the guide, compiete the
performance test given earlier in this section and note any
discrepancies. Then locate the heading of the procedurein
question in the Test and Symptom column. Under that
heading isolate the symptom that approximates the
observed malfunction, Possible causes are listed to the
right of the selected symptom. Details necessary toisolate
a particular cause ‘can be derived from the theory of
operation in Section 4 and the schematic diagrams in
Section 9 of this manual.

Table 5-2. Troubleshooling Guide

TEST AND SYMPTOM

| POISSIBLE CAUSE

SET-UP PROCEDURE
Dispiay Blank

MANUAL TEST PROCEDRURE
Channeis § through ©
Mo -+6.2V reading

+6.2V reads OK; one or more
of other voltages are incorrect

Some block stots are OK others

are not Extender Bus PCB block select logic, Motherboard.

Baud Rate/lEEE-Address

Fuse, power supply, power supply cable and connections,
system clock, microcomputer UB.

Fower Supply, Extender PCB Assembly, Motherboard.

Extender PCB channel select logic, Motherboard,

Al baud rate/|EEE address malfunctions can be isclated to the
Front Panel Display PCB Assembly.

5-4
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6-1. INTRODUCTION

6-2. This section contains an illustrated paris
breakdown of the instrument. A simibar parts list is
included in the Options and Accessories Section for each
of the options. Components are listed alphanumerically
by assembly. Both electrical and mechanical components
are listed by reference designation. Each listed part is
shown in an accompanying illustration.

6-3. Parts lists include the following information:
I.  Reference Designation.
2. Description of Each Part.
3. FLUKE Stock Number.
4. Federal Supply Code for Manufacturers.
5. Manufacturer’s Part Number.
6. Total Quantity of Components Per Assembly.

7. Recommended guantity: This entry indicates
the recommended number of spare parts necessary
to support one to five instruments for a period of 2
years. This list presumes an availability of common
electronic parts at the maintenanck site. For
maintenance for | year or more at anisolated site, it
is recommended that at least one of each assembly
in the instrument be stocked. Inthe case of optional
subassemblies, plug-ins, etc., that are not always
part of the instrument or are deviations from the
basic instrument model, the REC QTY column lists
the recommended spares quantity for the items in
that particular assembly.

6-2
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8-4, HMOW TO OBTAIN PARTS

6-5. Components may be ordered directly from the
manufacturer’s part number, or from the John Fluke
Mig. Co., Inc. or an authorized representative by using
the FLUKE STOCK NUMBER. In the event the part
ordered has been replaces by a new or improved part, the
replacement will be accompanied by an explanatory note
and installation instructions if necessary,

6-6. To ensure prompt and efficient handling of your
order, include the following information.

1. Quantity.

2. FLUKE Stock Number.
3. Description.

4, Reference Designation.

5 Printed Circuit Board Part Number and
Revision Letter,

6. Instrument Model and Serial Number.

6-7. A Recommended Spare Parts Kit for yvour basic
instrument is available from the factory. This kit contains
those items listed in the REC QTY column for the parts
lists in the quantities recommended,

6-8.  Parts price information is available from the John
Fluke Mfyg. Co., Inc. or its representative. Prices are also
available in a Fluke Replacement Parts Catalog, whichis
available upon reguest.

CAUTION

Indicated devices are subject 1o damage by
static discharge.



Tabie 6-1. 607T0A/60714 Final Assembly

2205A
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FLUKE | MG | -
REF TOT | REE
BESURIPTION STOCK SPLY MFd PARY NO. v oty ?
DES M. | CODE W o
FINAL ASSEMBELY, MODEL 22054
FIGURE 6-1 (22054~5001, T&R)

E FRONT PANEL DISPLAY ASSEMBLY 639708 89536 611061 1
A2 MOTHER BOARD PCB ASSEMBLY 468132 89536 L68132 1
A3 POWER SUPPLY PCB ASSEMBLY 639690 89536 611897 1
AU EXTENDED BUS PCB ASSEMBLY 639716 89536 611087 1
F1 FUSE, SLO-BLO, 1/4 AMP 166306 71400 MDLT-X 1
Fz FUSE, 1/2 AMP, 125V {NOT SHOWN) 603274 T1H00  GFA g
H1 NUT, HEX 2-56 110668  B9536 110668 4
H2 NMUT, HEX 28-1/4 110619 89336 110619 1
E3 SCREW, 2-56 X 5/8 370270 89536 37027C y
HY SCREW, PHP 4-40 X 1/4 185318 86536 185918 19
H5 SCREW, SEMS 440 X 3/8 281196 Bg536 281196 2
1353 SCREW, PHP 6-32 X 1/4 © 385401 BGS536 385401 1
By SCREW, FH, UC, 6~32 X 1/& 320093 89536 320093

H8 SCREW, PHP 6-32 X 1/2 177022 89536 177022 4
Ho SCREW, FH, UC 6-32 ¥ 1/2 320093 89536 320093 1
H10 SCREW W/LOCKWASHER, 6-32 X 3/8 177022 86536 177022 22
H11 5CREW, PHP, 6-32 ¥ 3/8 338458 89536 334458 5
H12 SCREW, CAP 8-32 X .375 295105 89536 295105 4
H13 SCREW, PHP 8-32 X 1/4 228820 Bg536 2288%0 y
Hil SCREW, FHP 8-32 ¥ 1/2 114355 89536 114355 &
H15 SCREW, FHP 8-32 ¥ 3/8 114116 89536 114116 12
H16 LOCEWASHER #2 110876 89536 110676 4
MP1 BAIL, STANDFOOT 262870 89536 292870 i
MFP2 BRACKET, GUARD 168686 89536 468686 1
MP3 BRACKET, POWER SUPPLY 467886 B9536 u67886 1
ML BRACKET, GUARD HETOLY  B9S36  HETOLL 1
MPS BRACKET, SUPPORT, ISOTHERMAL 449529 89536 #40S29 1
MP6 BINDING POST, BHASS 225623 2058k 3576 1
MP7 BINDING POST 225615 20584 3578 i
MP8 BUSHING, NYLON 339978 89536 339978 1
MEFQ GUIDE, CARD 4 3/2 ¥ .312 256461 23880 14sQF 11
MPI0 GUIDE, CARD 298836 89536 298836 31
MP11 PUTTON, POWER SWITCH 401646 B9536  L01646

MP12 BUMPER, RUBRER hozihz  Tob8E 11782 ]
MP13 GUARD, BOTTOM CHAMBER 67951 B9536  LETG51 i
MP1Y GUIDE, CARD 2 1/2 ¥ .212 295022 23880 1250F 1
MP15 CHANNEL, BLK RUBBER hOUEES  TTO6G  E3G 1
MP16 CONNECTOR, LINE CORD 461269 05245 641 1
MP1T COVER, EXTENDER 1/0 632117 89536 632117 1
MP18 COVER, TOP 52681k 89536 526814 1
MP19 COVER, REAR 632125 89536 632125 1
MP20 CORNER, MODIFIED 471375 89536 471375 2
MP21 COVER, BOTTOM GRAY 526882 89536 526882 1
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Table 6-1. 80TCGA/G071A Final Assembly (cont)

- FLUKE | WG ot Laee| ¥

gi; BESCRIPTION STOCK SPLY MFG PART HO. oty LTy ?

0. CODE E
ME2Z DECAL, REAR PANEL £291487 89536 629147 1
MP23 DECAL, FRONT PHL £05022 89536 605022 1
Mp2h HANDLE, FRONT CORNER 394320 89536 394320 2
MpP2s INSBLATOR, FASTENER 372342 89536 372342 25
MpP2§ LUG, SOLDER 102566 79963 813 1
MPRT NAMEPLATE, S/W 472522 89536 4TenE2 1
MPZ 5 FRONT PANFL ASSEMBLY 458892 89536 468892 1
MF2g PANEL, REAR UATBTE 89536 AGTATE d
MP30 RETAINER, CARD 468660 BY536 468660 1
MP31 BUTTOW, POWER SHAFT 467910 89536 46TU10 1
MP32 CHASSIS, LEFT SIDE 618819 89536 618819 1
MP13 CHASSIS, RIGHT SIDE 419580 89536 419580 1
MP3H SPACER, INSULATED 372334 BOS36 372334 25
MP3E GUARD CHAMBER, TOP UpTBGE 89536 L6TEYY 1
ME36 DECAL, HANDLE 304403 89536 394403 4
T TRANSFORMER, POWER 618885 89536 61888 1

TH1 INSTRUCTION MANUAL, 22054 6336k 89536 6£3361b
W1 CABLE, TRIGGER 612945 89536 612045 1
W2 CABLE, ANALOG QUTPUT £12960 89536 6120960 1
W3 CABLE, LINE CORD 611103 89536 611103 1
Wi CABLE, EXTENDZER BUS 612952 BY536 612952 1
W5 CABLE, POWER ' 611111 89536 611111 1
W6 CABLE, INTERCONNECT (NOGT SHOWN) 468611 89536 U468611 1
Wy LINE CORD SET (NOT SHOWN) 284174 89536 284174 1
' RECOMMENDED SPARE PARTS KIT 41787 89536 6u1T8Y
6-4
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Figure 6-1. 6070A/6071A Final Assembly
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Figure 6-1. BOV0A/6071A Final Assembly {cont)
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Figure 6-1. 6070A/6071A Final Assembly {coni)
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Tabie 6-2. A1 Front Panel Display PCEB Assembly

FLUKE | mMrg N
REF TOT | BEC
1ES BESCRIPTION STOCK | SPLY MFG PART RO. oty Loy $
HE. CODE £
A& FRONT PANEL BISPLAY PCB ASSY 639708 89536 611061 REL
FIGURE 6-2 {2204%A-4010T~PH2)
o CAP, TA, 10 UF +/=-20%, 20V 330662 56289 196D106X0025KA1Y i
o2 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D?06X0025KA1 REF
c3 CAP, T&, 10 UF +/-20%, 20V 330662 56289 196DT106X0075KAT REF
oh CAP, Th, 10 UF +/-20%, 20V 330662 56289  196D106X0025KAT REF
[#451 CAP, MICA, 22 PF +/=5%, 500V 148551 72136 DM1RC220J0 2
ch CAP, MICA, 22 PF +/-5%, 500V 148551 72136 DM15C220J REF
07 CAF, TA, 1 UF +/-20%, 35V 161919 55289  196D105X0035J41 1
C8 CAP, CEE, 0.22 UF +/~20%, 50V 300849 71560 CW30C224K 1
CR1 DIODE, SI, HI-SPEED SWITCH ) 203323 07810 1N444E 5 1
CR2 DICDRE, 3I, HI-SPEED SWITCH 203323 07610 TNALAE REF
CR3 DIODE, SI, HI-SFEED SWITCH 2033253 07910  1N4LyE REF
CRY DIOBE, INDICATCR, LED §13831 29083 MV5153 1 1
CR5 DIODE, SI, HI-SPEED SWITCH 203323 07910 TN4LRE REF
CR6 DICDE, SI, HI-SPEED SWITCH 203323 07910 1HNLL4E REF
CRY DIODE, ZENER, 36V 186163 07910 1NO7YE 2 1
CR& DIODE, ZENER, 36Y 186163 07610 1NQTHB REF
D31 DIODE, LED, T7-SEGMENT E68124 89536 B681214 3 1
D32 DIODE, LED, T-SEGMENT %6812& 89536  L68124 REF
D83 I0DE, LED, T7-SEGMERT EGg124 89536 468124 REF
MP1 COVER, SWITCE 501299 89536 401299 15
MPZ CONTACT, FIXED K16875 00779 62313 15
MP3 SPRING 414516 00779 63212 15
MPa ACTUATOR, SWITCH 412106 B9536 L12106 15
MPs POST, CONNECTOR (TYPICAL) 267500 00779 B7G22-1 30
PT CORKECTOR, 6-PIN 380378 80536 380378 2
PO CORNECTOR, 6~PIN 380378 89536 380378 REF
P10 CONNECTOR, FEMALE, 12-PIN 4BTB13 22526 65501-1326 2
Q1 %STR, SI, PHP 195974 054713  2N3%06 3 1
Q2 XSTH, SI, PNP 195974 Q8713  2N3%06 REF
Q3 ¥3TR, SI, PNP 195674 Q4713 2N3406 REF
Qi XSTH, 3L, NPN 218396 0u¥T13 2N3%04 1 i
Ri RES, DEP. CAR, 390 +/-5%, 1/4¥ B41543 80031 CR251-4~-5P390E i
B2 REZ, DEP, CAR, 390 w/=5%, 1/hW By1543 80031 CR251-4-5P390FE REF
R3 RES, DEP. CAR, 5.6K +/-5%, 1/4W 42350 80031 CR251-L-5P5KE i
Rl RES, DEP. CAR, 5.6X +/-5%, 1/4U 442350 80031 CR251-H~5P5K6 REF
a5 RES, DEP. CAR, 5.6K +/-5%, t/4W E42350 80031 CR251-4-5P5K6 REF
R6 RES, COMP, L.7K +/-5%, 1/4W 188072 01121 CBuyv2% 3
RT RES, COMP, 4.7K +/-5%, 1/4W 148072 01121 CBH72% REF
R8 RES, COMP, H.TK +/-5%, 1/4W 148072 ©1121 CBAT25 REF
R9 RES, DEP, CAR, 2K +/-5%, 1/4¥W 41469 80031 CR251-4.5P2K 1
k10 RES, DEP. CAR, 5.6K +/-5%, 1/4W 4a2350 B0031 CR251=4-5P5K6 REF
R11 RES, DEP. CAR, 254 +/—5%, 1/ 4% 452210 B0031 CR251-4-SPRUE 1
k12 RES, DEP. CAR, 10 +/-5%, 1/4W 340075 80031 CR251-4~5EP10E 1
81 SWITCH, PIANG, 5 PST UEHTEY 00779  435802-4 1
82 SWITCH, DIP, & PST 408559 00779 435166~2 1
53 SWITCH ASSY, PUSHBUTTONS
PUSHBUTTON, BLUE D] HO6T36  BYS36  4O6T36 1
6-8
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Table 6-2. A1 Front Panet Display PCB Assembly {cont)

22054
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: FLUKE | wF6 N
REF BESCRIPTION STOEK | SPLY WFG PART K. TOT | REC ‘T}
DES N CODE o ary | T
832 PUSHBUTTOW, WHITE {1 THRU 9, 143 H06ThHL  B9536  HOETLH 10
533 PUSHBUTTCON, GREY (10 THRU 12) 401207 B9536 4091307 3
5314 PUSHBUTTON, CRANGE (13) 420620 B4536 420620 1
U1 IC, 8~RE3ISTCR NETWORK, 180 424531 89836 424531 1 1
G2 IC, TTL, BUFFERS, INTERFACE GATES HOTS9Y - 01295 SNTLOEN z2 1
U3 IC, TTL, BUFFERS, INTERFACE GATES 407593 01295 SNTHO6EH REF
ifiNe] ic, TTL, SCHOTTKY "p* TYFE, FLIP-FLOP ysH892 01295 SNTHL3273N 1 1
U5 IC, TTL SCHOTTKY TRI-STATE, OCTAL BUFFER 429002 12040 DMB1LS9SN 1 1
07® ISCLATCR, OPT-CPLD, DUAL, HI~SPEED Yraggh 28480 5082.4355 1 1
8@ IC, TTL, HEX INVERTER 393058 01295 SNTULSCLN 1 1
g i¢, TTL, QUAD, 2-INPUT, POS OR GATES 393108 01295  SNTHEL33ZNM 1 1
Uuta IC, TTL SCHOTTKY DUAL "b» CLEAR & PRESET 393124 01295 SNTLLST4N i 1
Ui RES, NETWORK, 1K, DUAL IN LINE 258119 89536 358119 1 1
X& S0CKET, IC, DIP, 14-PIN k53514 23880 T3800~14R 3
D52 SOCKET, IC, DIP, 14-PIN 453514 23880 T3800G~14E REF
D83 SOCKET, IC, DIP, 14-FPIN B53514 23880 TIBOC-14B REF
X6 SOCKET, 1C, DIP, 40«PIN 418988 01506 340~AG30E 1
bt SCCKET, 1€, DIP, 8-PIN +478016 91506 308-40739D 1
¥ CRYSTAL, 6 MHZ +/-0.015% 4B T66H  BGEIE  URI166S 1 i
6-9
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Table 8-3. A2 Mother Board PCB Assembiy
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oEF FLUKE | MFG ror |Rec| & |
BESCRIPTION 8TOCK | SPLY MFG PART HO. g
A2 MOTHER BOARD PCB ASSY 468132 89536 468132 REF
FIGURE 6-3 (2204A-4001T)
C1 CAP, CEf, 1000 PF +/-20%, 250VAC 4B5680 52763 EBY11-2500 1
J1 CONNECTOR, CARD EDGE, 8-PIN 354951 00779 583407-5 H
Jz CONKECTOR, CARD EDPGE, 24~-PIN 295352 00779 5836509 1
J3 CONNECTIOR, 6-PIN 291625 GOT79 S58365C-1 11
- Jk CONNECTOR, 12-PIN 291898 00779 583650-2 10
MP1 KEY, POLARIZING, CONNECTOR 424572 89536 424572 33
R RES, COMP, 1.5M +/-5%, 1/2W 108175 01121 EB155§ 1
N O O O O A s ==
1 i @ @ i i 1 i i Il
i 0 Jz% - O J2
g 8 7 & 5 4 3 2 | 0
\__\14(30) kMP? {33}
2204A-1701
Figure 6-3. A2 Mother Board PCB Assembly
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Tabie 8-4. A3 Power Supply PCB Assembly

FLUKE | MFE K]
TOT | REG
ol DESCRIPTION sTOcK | sPiY HMEG PART NO. av Lo | 1
N0, CoDE E
A3 POWER SUFPLY PCB ASSY £35690 89536 611897 REF
FIGURE 64 {(22054-4005T)
ol CAP, ELECT, 10,000 UF -10/+30%, 16V 603290 89536 603290 1
L2 CAP, ELECT, 220 UF ~10/450%, 40V 178616  B00371 ET2Z1XCH0A01 2
€3 CAP, BLECT, 220 UF «10/+50%, 40V 178616 80031 ET221X040A01 REF
il CAF, ELECT, 2200 UF -10/+100%, 25V 362720 80031 305GHJI2220025 1
£5 CAP, ELECT, 15 UF +/-20%, 35V 614024 89536 61402k 2
ch CAP, TA, 10 UF +/-20%, 20V 330662 56289 196DI06XCO2EKAT REF
o7 CAP, MICA, 33 PF +/-8%, 500V 160317 72136 DM1SE330J 1
C8 CAP, TA, 1 UF +/-20%, 35V 161919 56289 196D105X0035J4) z
c9 CAP, TA, 1 UF +/-20%, 35V 161619 56289 196D105X0G35JAY REF
CHI DIODE, 8I, PWR RECTIFIER 483701 109G SFF1G 2 1
CR2 DICGDE, SI, PWR RECTIFIER L8370 18099 BFF10 REF
CH3 RECTIFIER, BRIDGE, 1 AMP 418582 83003 VMOS 1 i
CRAY RECTIFIER, BRIDGE 296509 09423 FB200 1 i
H1 NUT, HEX, 440 . TRTH1T BYS36 147611 1
- H2 SCREW, PHP, 4-40 X 3/8 152124 89536 192124 1
H3 SCREW, PHP, 6-32 X 1/% 152150 89536 152140 4
HY WASHER, LOCE, 440 110403 89536 110403 1
MP1 COVER, AC SWITCH 75681 89536 475681 1
MP2 HEATSINK, w/Uj 342675 89536 342675 1
ME3 HEATSINK, w/U4 473686 89536 473686 1
MPY NYLON STRAP, w/Ch 172080 89536 172080 1
21 CONNECTOR, 10-PIN L4724 27260 09~65-1101 1
Py CONNECTOR, 3-PIN 380022 89536 380022 1
B CONNECTOR, 6-PIN 267500 00779 87022-1 REF
R1 EESISTOR, SELECTED SET 377283 89536 377283 1
F2 RES, VAR, 500 +/-10%, 1/2U 291120 89536 281120 1
K3 RESISTOR, SELECTED SET, SEE Rt
’Y RES, MTL. FILM, 61.9K +/-1%, 1/8W 237230 91637 CHMF556192F 1
S1 SWITCH, PUSH-PUSH, DPDT k53605 89536 453605 1
03] IC, LIN, VOLTAGE REGULATOR, +5V DC 53044 12040 LM223K 1
U2 IC, LIN, VOLTAGE REGULATCR, +15V DC 453035 QL7113 MCTBL1SACP 1
U3 IC, LIN, VOLTAGE REGULATCR, =-15V DC 45HB801T 04713 MCTOL1SACP 1
L IC, LIN, VOLTAGE REGULATOR, +5V DC 355107 12040 F78050C i
us IC, LINEAR, OP AMP 363515 12040  LM301 1
- VR1 VOLTAGE REG, SELECTED SET, SEE ®?
6-12
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Table 6-5. Extender Bus PCB Assembly

W
FLUKE | MFG
REF BESCRIPTION STACK | SPLY MFG PAAT HO. o
DES HO. | CODE gy oy
M@ EXTENDER BUS PCE AS3Y €39716 89536 611087 REF
FIGURE 6-5 {220484=-8015T7-PH 2

1 CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 196D225X0020HAY )

cz CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 196D225X0020HAT REF

C3 CAP, Th, 2.2 UF +/-20%, 20V 1610927 56289 196D225X0020HAT REF

Ch CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 195DR225X0020HAT REF

c5 CAP, Ta, 2,2 UF +/-20%, 20V 161927 56289 196D225XC020HAT REF

Ch CAFP, Th, 2.2 UF +/-20%, 20V 161927 5628% 196D225X0020HAY REF

CR1 LIODE, SI 233323 07910 1NBisg 2 1
CR2 DICDE, 3I 203323 07910 184548 HEF

H1 SCREW, 440 X 3/8 152124 73734 19024 2

HZ2 WASHER, LOCK, #4 116395 89536 110395 2

H3 NUT, HEX, 4-40 157611 89536 147611 2

Hi LUG, SGLDER 151431 79963 329 1

HS KIT, CONNECTOR 448563 89536 448563 1

J12 CONNECTOR, FEMALE, 36-FIN 414509 00779 55228711 i

K1 RELAY, DRY REED, DPST 442921 21317 052A5%300BALA 2

K2 RELAY, DRY REED, DPST 42921 21317  O52A5®300BAA REF

P11 PINS, CCHNECTOR, MALE 380378 89536 380378 2

P13 PINS, CONRECTOR, MALE 380378 89536 380378 HEF

Q1 XS5TR, SI, NPN 218396 04713 2N3904 2 i
Q2 X8TR, SI, NPH 218396 0473 2N3IG0L REF

21 RES, DEP. CAR, 3.3K +/-5%, 1/44 348813 B0031 CR251-4-5P3K3 2

R2 RES, DEP, CAR, 3.3K +/-5%, 1/4V 348813 80031 CR251-4-5P3K3 REF

R3 RES, DEP. CAR, 2.2K +/-5%, 1/4¥ 343400 80031 CR251-4-8P2K2 2

R4 RES, DEP. CAR, 2,2K +/-5%, 1/4% IU4ZH00 BOO3Y  CReS1-#-5P2KD2 REF

Rs RES, DEP. CAR, 10K +/-5%, 1/4W 348639 B0031 CR251-4-5P10K H

S1 SWITCH, SLIDE, SPDT 453365 T9T2T  Gi=116-00010620-52 1

U@ IC, MOS, HEX INVERTER 381848 02735 CDUOYUGAE 1 1
2@ IC, TTL, QUAD, D~TYPE FLIP-FLOP E52912 12060 MMT4CITSN 3 1
3@ IC, TTL, QUAD, D-TYPE FLIP-FLOP 452612 12040 MMTHCTTSN REF
@ IC, MOS, HEX BUFFER 381830 02735 CDUQSDAE i 1
@ IC, MOS5, QUAR, 2-INPUT AND GATE 508401 02735 CDHOBIAE 1 1
s® IC, MOS, DUAL L-STAGE SHIFT REGISTER 340125 08713 MC14018BCP 2 1
07® IC, MOS, DUAL 4-~STAGE SHIFT REGISTER 340125 04713 MCT4015BCP REF

11314%) IC, MOS, HEX BUFFER 381830 02735 CDHOBOAE REF
Us® IC, MOS3, QUAD, AND/OR SELECT GATE 419016 02735 CD4OTGAE 1 1
110® IC, MOS, BCD-TO-DECIMAL DECODER 473769 04713 MCI4028R 1 1
111@ IC, MOS, QUAD, 2-INPUT OF GATE 408393 02735 CDUOTIBE 1 1
012® IC, TTL, QUAD, D-TYPFE FLIP-FLOP H52912 12040 MMTUCITSHN REF
C13® IC, MO3, DUAL, 4-INPUT NOR GATE 363820 02735 CDLOOZAE 1 1
MLE® IC, MOS, HEX BUFFER 381830 02735 CDUOS0AE REF

U5 @ IG, MOS, HEX BUFFER 381830 02735 CDUYOSDAE REF
6-14
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2205A-050
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T-1. INTRODUCTION

7-2. This section of the manual contains information
concerning the options and accessories available for use
with the Model 2205A Switch Controller, Each option
and accessory is listed by model or option number in the
table of conients on page 7-1.

7-3. Each option for the 2205A is documented as an
individual subsection. All of the information necessary
for installation, operation, and maintenance of the option
15 included in a its own subsection. This includes a Hst of
replaceable parts. Schematics are included in Section 9 of
this masnual,

7-4. Each subsection is uniguely identified by page and
paragraph numbering that relates to that particular
option. For exampie, a 600-X series identifies the

subsection for the -600 option, where X is a sequential

page or paragraph number,

7-5. ACCESSORIES

7-6. Introduction

7-7.  Accessories include a series of rack mounting kits,
remote interface cables/connectors, and scanner
extender chassis. The rack mount kits are designed for use
in standard 19-inch equipment racks. The
cables/connectors are used for I/ O connection between
the 2205A and the extender chassis.

7-8. Rack Mouting Kit

7-9. The 2205A can be rack mounted in a standard 19-
inch equipment rack using Rack Mounting Kit, M07-205-
600, Use the following procedure to instail the kit

1. Peel off the nameplate decals from the from
side-corners of the unit,

2. Remove the front corner screws which match
the hole patiern in the rack mounting ears (see
Figure 7-1).

3. Attach the rack mounting ears to the front
corners of the unit using the screws supplied in the
rack mounting kit.

7-10. Rack Slide Kit

7-11. The 2205A can be rack mounted in a 2d-inch deep
equipment rack using the Rack Slide Kit, M00-280-610,
Use the following procedure to install the kit

i. Remove the horizontal side trim decal from
both sides of the unit.

2. Refer to Figure 7-2, and, using the screws
supplied with the kit, attach the Chassis Section (B)
of the slide kit to each side of the unit. Use the center
row of mounting holes.

7-2
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3. Install the Cabinet Section (I)) and the Center
Section (C) in the equipment rack.

4. Pull the Center Section of the shide out through
the front of the equipment rack until it Jocks in the
extended position.

5. Depress the spring locks on the Chassis Section
(B) and join Section B and €.

6. Push the unit into the equipment rack and then
pull it out to the extended position. The spring locks
should lmit the rack shide travel,

e

\____mm#esz X ¥ PHP SCREW

Figure 7-1. Raok Mounting Kit

7-12. Remole Scanner Cables

7-13. The cable assemblies necessary to add a series of
extender chassis are fabricated by the factory on a custom
basis. This allows the user to determine the cable lengths
necessary for a particular application, The compoments
required to complete a cable are available as two kits; a
connector kit 2200A-7001 {two connector assembilies),
and a length of cable 2200A-7002. When ordering the
cable specify the length in feet. An assembled cable is
shown in Figure 7-3,

T-14. IEEE-488 Compatible interface Cables

7-15. A series of three interface cables are available for
use with the 1IEEE-488 Compatible Interface (Gption ~
050). The cables are available in 1, 2, and 4 meter lengths.
(YBOOI, Y8002, and YB003 respectively). As shown in
Figure 7-3, the cables are equipped with double-ended
connectors so that they may be interconnected in serial
and/or star patterns.

7-16. F$-232 Interfsce Cable

7-17. A 3-meter interface cabile is avallable for use with
the RS-232-C Interface {Option -060). Specify Model
Y8004 when ordering.
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CHASSIS SECTION (B)

CENTER SECTION (C)

CABINET SECTION (D)

Figure 7-2. Rack Slide Kit

7-18. Anslog Signal Cable

7-19. A l-meter analog signal cable (Figure 7-3)
connecis the 2205A 10 a DM M. Specify the Model Y8076
Analog Signal Cable (one cable is included with the
2205A) when ordering.

7-20. Delay Trigger Cable

7-21. A 0.9 meter coax cable (see Figure 7-3) with male
- BNCconnectors is available for use as a 2205A delay
trigger cable to trigger a DMM reading. Specify Model
Y8013 when ordering.

www.valuetronics.com

7-22. Extender Chassis

7-23. The channel capacity of the 2205A can be
expanded from 100 up to 1006 by adding a series of
extender chassis. Two units are available for this purpose;
the Model 2201 A (120 channels) and the Model 2202A
(100 channels). Both units function as a physical
extention of the 2205A logic. The Model 2201A is
recommended for applications not more than 50 feet
away from the 2205A. Locations from 51 to 15006 feet
from the 2205A should use the 2202A.

7-3
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A, DELAY TRIGGER CABLE (Y8013)

B. ANALOG SIGNAL CABLE (Y8078)

C. 170 CABLE TO 2201A OR 2202A EXTENDER CHASSIS

D. /O CABLE FOR IEE§~488 COMPATIBLE BUS (Y8001, Y8002, YB(003)

Figure 7-3. Rear Panel Cables

7-4
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Option 2205A-050

IEEE-488 Compatible Interface

054-1, INTRODUCTION

050-2. The IEEE-488 Compatible Interface (Option -
050) provides the controller mainframe with a remote
control interface capable of responding to the
asynchronous transfer of character-serial ASCII control
data by way of an IEEE-488, {978 Standard bus. This bus
is bidirectional and can be driven by a variety of program
sources, such as, a computer or a system controller. Since
the controller mainframe responds to (listens), but does
not issue control data (talk), it is defined as a listen-only
device. A unique address code (0 through 30) is assigned
(by the user) to the interface so that all control data on the

bus is ignored by the controller mainframeunless it is
preceded by the proper listen address. A series of
handshake lines ensure the asynchronous transfer of data
regardless of data speed. '

050-3. Connection of the controller mainframe o the
system data bus is made with a 24-pin connector that
conforms to the IEEE-488 standard.

050-4. SPECIFICATIONS
050-5. The specifications for the IEEE-488 Compatible
Interface are listed in Table 050-1.

Tabie 050-1. Option -050 Specifications

Funetions ... .. ... . ... . ... This option provides the fotlowing functions of the [EEE-488, 1978
' Standard Compatible Bus.
SUBSET FUNCTION REMARKS
SHO Source Handshake No Capability
Ak Acceptor Handshake Complete Capabitity
TO Talker Mo Capability
TEQ Extended Talker No Capability
L2 Listener Listen Only
LE Extended Listener
SRO Service Request Nc Capability
ALY Remote Local Complete Capability
PPC Parallei Poll No Capability
DCI Device Clear Complete Capability
D70 Device Trigger
Co Controller No Capabitity
RMASSSBOES ... ... e The -050 will handshake all messages on the bus. However only
those listed above will affect the Instrument’s operation.
Address ........... .. ... i Any address from 0 to 30 may be user selected. Factory installed
option has address set at 3. Instrument shows address at power up as
TAXX.

050-1
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050-8. INSTALLATION

050-7. A controller mainframe can be equipped with
either an IEEE-488 Compatible Interface {Option -(50)
or an RS8-232-C Interface (Option -060). 1f an IEEE-488
Compatible Interface is to be installed, it may or may not
replace an existing interface peb. The IEEE-488
Compatible Interface PCB installs as follows:

I. Remove the 2205A from line power,
2. Remove the top cover.

3. Remove the three screws along the top'side: of
the Front Panel Display PCB.

4, Push the pch away from the front panel (the
switch buttons must clear the front panel) and pull
the peb upward.

5. Unplug the attached cables.

6. Remove the four screws that hold the existing
interface peb to the Front Pansl Display PCB.

7. Carefully separate the two pchs at connectors
J10 and P10

8. Remove the rear panel screws that anchor the
interface connector to the rear panel

9. Plag the IEEF488 Interface PCB into the
Front Panel Dhsplay PCB at Ji0 and P10.

10. Thread the interface cable along side of ‘the
guard housing so that the cable won't interfere with
the installation of the top cover,

11. Position the 24-pin connector in the
REMOTE INTERFACE hole in the rear panel and
anchor it in place using the screws removed earlier,

12. Setswitch 81 onthe Front Panel Display PCH
for the desired IEEE-488 address. Sec Section 2 of
this manual for the instructions necessary to select
an address.

13, Install the Front Panel Display PCB and the

top dusi cover.

050-8. INTERFACE INFORMATION
050-9. Systern Connection

050-1¢. Connection of the controller mainframe to the -

IEEE-488 compatible system bus is made using a 24-wire

“cable. The cable is available as an accessory and comesin
three standard lengths; [,. 2, and 4 meters. See the
Accessories section for cable descriptions and model
nuinbers.

050-2
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050-11.  Cables may be interconnected in any manner
deemed suitable by the user; Le., star, linear or
combinations thereof. Before a cable is ordered, the
systemn bus should be analyzed to ensure that adding the
controlier mainframe will not cause an excessive load.
1EEE-488 compatible sysiem conneciions must not
exceed the following limits:

{. Nomore than 15 busleads may be connected in
a single IEEE-488 compatible system bus.

2. 'The total length of cable used in one IEEE-488
compatible system bus must not cxceed 2§ meters.

3. The length of cable must also not exceed 2
meters times the number of devices in the systern.

050-12. Each cable added to the IEEE-488 compatible

bus connects ail 26 lines of the added interface in parallel
with all cther devices on the bus. As aresult, the cable not
only connects the added device, it also physically and

electrically extends the bus. Sixteen of the lines are signal .

lines. The remaining lines are used for signal support, 1.e.,
logle common, signal return and shield, The 16 signal
lines are separated into 8§ data lines, the data byte transfer
(handshake) lines and 5 general interface management
lines. The data lines normally carry ASCII conirol
characters and data. Data transfer is asynchronous and is
directly controlled by the handshake lines. Thus, data
transfer speed varies to accommodate the speed of the
sending and receiving devices. Cable pin assignments and
signal definitions are given in Table §50-2.

080-13. Basic Listener

050-14. All devices connected to the IEFEE-483
compatible bus can be functionally catagorized as
controllers, talkers, and listeners. The 2205A qualifies as
a listener. A brief description of each function follows:

i. Controller
A controller is g device that assigns which devics
will transmit data (talk) and which device(s} will
receive data {listen). There may be only one
controller, It services all interrupts. A controller
may be a listener or talker,

2. Taiker
A talkers is a device that outpuis data to the bus
on command. Only one talker can be assigned
{addressed) at any one time.

3. Listener
A hstener is a device that, when properly
addressed, accepts data from the bus, Up to 14
Hsteners can participate in any simultaneous bus
operation.
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Table 050-2. [EEE-488 Compatibie Interface Pin Assignments

PiIN MNEMONIC FUNCTION COMMENTS
1 Dot DATA
2 2102 DATA
3 DI03 DATA
4 DI04 DATA Data input/output lines, Message bytes are carried on the DIO lines
in a bit-paraifel byte-seriai form, asynchronous, and generally ina
bidirectional manner.
13 DIGCS DATA
14 D08 DATA
15 o7 DATA
16 Dios BIATA
5 EOI End of Identify Used 1o indicate the end of a multiple byie message,
8 - DAV Bata Availabie Is asseried TRUE by the sender of data when NRFD goes TRUE, .
remains TRUE until NDAG is sent TRUE by the dafa raceiver,
7 NRFD Not Ready When all devices are ready 1o receive data this line goes high,
For Da’_ta Remains high until DAV is sent TRUE.
8 NDAC No Data When all receiving devices are through with the data on the bus, this
Accepted line goes high, indicating that the sender may remove the data and
set DAY low. When DAV goes to the receiving devices then puil
NDAC low agair:.
g IFC Interface Clear Sent high by the controlier. It places all device interfaces inaknown
' guiescent state.
10 SRG Service Request This line is used by some devices 1o get the attention of the
controller.
11 ATN Attention Used by the controlier 1o notify ali other devices what type of
message {interface versus device dependent) is on the data bus.
When ATN is TRUE, messages sent are interface messages and
ail devices capable of receiving messages must handshake the
transfer. When false, device dependent messages are sent and
oniy devices that have been addressed remain active.
12 Shield” Surrounds all conductors.
17 HREN Remote Enable Must be TRUE to place instruments into remote. Once in Remote, if
REN goes false all instruments must go to local.
8 GND Return to DAY
i@ GND Return to NRFD
20 GND Return to NDAC
21 GND Return t0 IFC
22 GND Return to SRQ
23 GND Return to ATN
24 GND Logic common for
DIO1-DIOR, EXY
and REN
*The cabie shield is internally routed to a banana jack on the rear of the 2205A adjacent to the line connector.

050-3
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05015, iInterface Address

050~16.  Any address from 0 through 30 may be assigned
to the controller mainframe. The address is determined by
the position of the sections of switch S1 on the Front
Panel Display PCB. The selected address is displayed
when the controller mainframe is turned on. Instructions
for setting the switch are given in Section 2 of this manual.

080-17. inlerface Messages

(50-18. * The interface handshakes all messages on the
bus. Theinterface messages for the ITEEE-488 Compatible
Interface are listed in Table 050-3.

050-18. OPERATION

050-20. Onece installed, the IEEE-488 Interface does not
require attention from the operator. Programming
information is given in Section 3 of this manual.

050-21. THEORY OF OPERATION

050-22. The 1EEE-488 Interface, as shown in Figure
050-1, consists of a series of four, 4-bit data buffers and an
8-bit tri-state inverter. Two of the inverters receive ASCH
character-serial data (DI0O1-DI108) and present it to the
input of the tri-state inverter. The inverter is normally in
the high impedance state. When the microcomputer is
ready to read input data, it issues a Port 0 Enable and a

read (RID) command. This enables the tri-state buffer
causing the 8&-bit- character to be placed onto the
microcomputer’s data bus, The IEEE-488 handshake
lines {three) and general interface management lines (five)
control input/output to and from the microcomputer
through the data buffers. Buffered input lines includes:
REN, DAV, ATN, and IFC. Buffered output lines
inciude: RFD, DAC, EOI and SRQ. All handshake and
management routines are handled by the microcomputer,

050-23. MAINTENANCE

050-24. Calibration and/ or adjustment of the IEEE-488
interface PCH is not required. The performance of the
interface can be checked using the Remote Test
Procedure given in Section 5 of this manual.

050-25. LIST OF REPLACEABLE PARTS

050-26. A tist of replaceable parts for the [EEE-488
Compatible Interface is given in Table 050-4. Refer to
Section 6 of this manual for ordering information.

CAUTION

Indicated devices are subject fo damage by
static discharge.

Tabie 050-3. inlerface Messages

MESSAGE MNEMONICS - MESSAGE CODING NOTES
My Listen Address MLA 00 through IE 2,3 4
Unlisten UNL 3F 1
Local Lockout LLO 11 1,3
Go To Local - GTL 01 3
Device Clear DCL 14 1
Selacted Device Ciear sDC 04 2

1 = Universal Command
2 = Address Command
3 = Messages that affect the interface while in local

sent true.

4 = Aeceiving MLA will address the interface or a listener and place the interface {and 2205A) into remote it REN is

050-4

www.valuetronics.com



OPTION -0350

PCRT @ ENABLE

RD

e

DATA
BUFFER

TRI-STATE
INVERTER

CONTROL
DATA
BUFFER
CONTROCL
DATA
BUFFER
TO/FROM TO/FROM
I[EEE-488 COMPATIBLE BUS FRONT PANEL
C{SPAY PCB

Figure 050-1. IEEE-488 Compatible Interface Block Diagram

Table 050 -4. IEEE-488 Interface PCB Assembly

FLUKE | MFG ]
REF TOT | REC
0ES DESCRIPTION STOCK | SPLY MFG PART NO. o oty ¢
WO, | CODE ey
-050@® IEEE-488 INTERFACE PCB AS3Y 639765 B9536 469254 1
FIGURE 050~-2 (2204440127
C1 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196DT106XC02EKAY 1
J104 CONNECTOR, FEMALE, 12-PIR 817733 30035 53-109-1-12 2
MP1 STRAP, NYLON 172080 06383  S3T-1HM 1
U@ IC, MO3, QUAD, INTERFACE BUS TRANSCEIVER 428649 04713 MC3446P 4 1
ua2@ IC, MOS, QUAD, INTERFACE BUS TRANSCEIVER 428649 04713 MO3446F REF
u3 IC, TTL, QUAD, 2-INPUT, NOR GATE 393641 01295 SHT4LSC2N 1 1
va@ IC, M03, QUAD, INTERFACE BUS TRANSCEIVER L42864G 04713 MC3446P REF
Us @ IC, H03, QUAD, INTERFACE BUS TRANSCEIVER W28649 04713 MC3446P HEF
Ub IC, SCHOTTKY 453308 12080 TDMB1LS96N 1 1
Wi CABLE ASSEMBLY, IEEE %68 468629 B9536 468629 1
050-5
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2204A-1712

Figure 050-2. IEEE-488 Interiace PCB Assembly
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060-1. GEMNERAL

060-2. EIA Standard R8-232-C provides the electronics
industry with the ground rules necessary for independent
manufacturers to design and produce both data terminal
and data communication equipment that conforms to a
common interface requirement. As a result, a data
communications system can be formed by connecting an
RS5-232-C data terminal (such as, a controller mainframe)
to an RS-232-C data communication peripheral (such as,
a TTY, MODEM, computer, etc.). This works fine on
paper. However, in practice, the user must be aware of the
subtleties of serial binary data interchange to ensure that
any two pieces of RS5-232-C equipment will be
compatible, For example, the two instruments must share
at least one of the features from each of the following
characteristics:

I. Timing Format - Synchrenous or
Asynchronous,

2. Transmission Mode - Simplex, half-duplex or
full duplex.

3. Baud Rate (bits per second) - 110, 150, 300, 600,
1200, 1800, 2400, 4800, 9600,

4, Bits per character - 5, 6, 7, 8.
3, Parity Bit -Odd, even, hi, low, not used.

6. Data Interface Levels - EIA or 20 mA current
loop,

060-3. Timing formats conforming to both
synchronous and asynchronous operation are shown in
Figure 060-1. In asynchronous operation each character
is bracketed by both start and stop bits. These bits
separate the characters and synchronize both the
transmission and receipt of data. When data is not being
sent the data line is held high. In synchronous operationa

www.valuetronics.com
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Optém 2205-060
RS-232-C Interface

sync character is sent prior to each data stream (a data
stream usually consists of a block of characters). When
the line is idle a fill or sync characier is continuously
transmitted.

060-4. Transmission mode is an overall system
requiremett. It defines the communication ability of both
instruments in the system configuration. Simplex
indicates data transmission in one direction only. Half-
duplex permits two way communication, but not
simultanecusly. Simultaneous transmission of data in
both directions defines a full duplex system. Obviously,
an instrument capable of full-duplex operation can be
down graded to simplex operation. However, the reverse
is not possible without degrading the system capability.

660-5. Baud rate is usually selectable on a2 RS-232-C
Interface. If it is not, the manufacturer usually offers a
choice when the instrument is purchased.

060-6. Character format (bits per character and parity)
is somewhat flexible between instruments. Investigaie the
requirements of both instruments before committing
either to a system configuration.

060-7. Data interface levels can occur as either EIA
voltage levels or as a 20 mA current loop, At times an
interface offers both simutaneously. The 20 mA current
loop is used almost exclusively for teletypewriter, or
paper tape punch/reader interface. FIA voltage levels
are: L or OFF =-15t0 -3V dc, 0 or ON =3 to +15V de.

060-8. INTRODBUCTION

060-9.. The RS-232-C Interface {Option 2205A-060) is
designed to interface the controller mainframe with an
external R5-232-C data communication instrument, such
as a TTY, modem, computer, CRT, etc. It features
asynchronous timing, simplex operation, selectable baud
rate, and ElA voltage levels. The interface is not
addressable and, therefore, responds o all input data.

060-1
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IDLE STATE OPTIONAL PARITY BIT
START BIT STOPBITS
l e DATA BITS ——] l
MARK —%>

SPACE IEEEEEEEEN

EEEEEEEEN

;4—————-—_—— FRAME

(a}) ASYNCHRONOUS TIMING

l——— DATA BITS ————b}g—SYNC CHARACT ERS bkt DATA BITS ——p|

p|e FRAME ~———————|

e T T T L L LT 1]

HEEEEEEEEEN

|« FRAME — »]-a

{b} SYNCHRONOUS THWMHNG

FRAME——&'

FRAME #E:&

Figure 06C-1. RS-232-C Timing Formals

060-10. Interface connection to the remote data
communication instrument is made by way of a rear-
panel, 25-pin connector labeled REMOTE
INTERFACE. The connector is R8-232-C compatible, A
mating connector is supplied with the option for use in
fabricating an interface cable.

0680-11. SPECIFICATIONS
060-12. Specifications for the RE8-232-C Interface
Option are listed in Table 060-1.

060-13. INSTALLATION :

06G-14. A controller mainframe can be equipped with
either an IFEEE-488 (Option -050) or an RS§-232-C
(Opticn -060) Interface PCB. If an RS-232-C interface is
to be installed, it may or may not replace an existing
interface pcb. The RS-232-C Interface PCB installs as
follows:

2. Remove the top cover.

3. Remove the three screws along the top side of
the Front Panel Display PCB.

4. Push the pcb away from the front panel (the
switch buttons must clear the front panel) and pull
the pcb upward.

5. Unplug the attached cables.

6. Remove the four screws that hold the existing
interface pcb to the Front Panel Display PCB.

7. Carefully separate the two pcbs at connectors
J10 and PIO.

%, Remove the rear panel screws that anchor the

1. Remove the 2205A from line power. " interface connector to the rear panel.

Tabie 080-1. Option -060 Specifications

TimingFormat ........... ... 00 Asynchronous
inpui Data Format ....... N Bit-Sertal, Seven Level ASCI! with two stop bits
Baud Rates ............... i 110; 134.5, 150, 300, 600, 1200, 2400, 4800 (switch selectable)
Parily ... i e e Mot used
SignalLevels ....................... ... EIA voltage level inputs
060-2
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S, Plug the RE-232-C Interface PCB into the
Front Panel Display PCB at J10 and P10,

10. Thread the interface cable along side of the
guard housing so that the cable won't interfere with
the installation of the top cover.

11. Position the 25-pin connector in the
REMOTE INTERFACE hole in the rear panel and
anchor it in place using the screws removed eatlier.

[2. Setswitch S1 onthe Front Pane! Display PCB
for the desired buad rate. See Section 2 of this
manual for the instructions necessary 1o select buad
rate. :

13, Instzll the Front Panel Display PCHB and the
top dust cover.

060-15. INTERFACE INFORMATION

060-16. The inpaut connectionto the R5-232-C Interface
is made using a 25-pin female connector, type DB255.
The connector is available from Fluke as P/N 312579, A
compatible hood is also available as P/N 320184,
Connections necessary to complete an interface cable are
limited to pins 3 and 7. Pin 3 is Transmitted Data and pin
7 is Signal Ground. Use a twisted pair to form the cable
between the bit-serial data source and the interface
connector.

060-17. OPERATION

060-18. Once installed, the RS8-232-C Interface does ot
require attention from the operator. Programming
information is given in Section 3 of this manual

060-19. THEQRY OF OPERATION

060-20. The RS-232-C Interface is designed to enable a
2205 A to be controlled by a remote bit-serial data source
such as a computer, CRT, TTY, etc. lnput data
requirements include EIA voliage levels, 8-bit ASCII
control characters, and two stop bits, Data is received in
the asynchronous mode, and baud rates from 100 through
4800 are switch selectable. Parity (the eighth bit of each
character) is not checked and therefore may be odd, even,
high, or low.

060-21. The RS-232-C Interface, as shown in Figure
060-2, consists of a universal asynchronous receiver
transmitter (UART), an EIA line receiver, and a
programmable bit-rate generator. The UART receives
TTL. character-serial data via the ELA line receiver and
enters it into memory in synchronous with the baud rate
clock. When a complete character is stored, the UART
issues a Data Ready pulseto the microcomputer which, in
turn, issues read and port 0 enable commands, These
commands cause the UARTto place the stored ASCI
character onto the Data Bus so that it can be read by the
microcomputer.

www.valuetronics.com
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SERIAL
DATA
Ii!
PROGRANMMABLE
ElA LINE BIT-RATE
RECEIVER GENERATOR
g
< O
of o
8 5
UART
<z ald
I e <@
a Lig wl f g
o] o« s il Bl
i

DATA BUS MICROCOMPUTER

Figure 0680-2, R8-232-C Interface Block Diagram

060-22. The bit-sertal data rate is controiled by an
onboard, programmable bit-rate generater which runs
continuously at 16 times the programmed baud rate. This
increased frequency is necessary to satisfy the UART
which must synchronize incoming data. Program data for
the bit-rate generator is received from the microcomputer
which, in turn, receives baud-rate information from the
baud rate switch on the Front Panel Display PCB.

060-23. MAINTENANCE

060-24, Calibration and/or adjustment of the R5-232-
C Interface PCB is not required. The performance of the
interface can be checked using the Remote Test
Procedure given in Section 3 of this manual.

06(3-25. LIST OF REPLACEABLE PARTS

060-26. A list of replaceable parts for the RS-232-C
Interface is given in Table 060-2. Refer to Section 6 of this
manual for ordering information.

CAUTIOM

Indicated devices are subject to damage by
static discharge.

060-3
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Table 080-2. RS-232C Interface PGB Assembly

®

SUBJELT TO DAMASE BY
STATIC ELECYRICITY

FLUKE | wre N
REF REC
il BESCRIPTION sTocK | seLy BFG PART NG, 107 e
W, | cooe oia,
-060@ RBE3=232-0 INTERFACE PCH ASSEMBLY 639757 89536 4egRuT 1
FIGURE 060~3 {(22084-4011T)
Cr CAP, TA, 10 UF +/-20%, 20V 193623 56288 196D106X0020KAT 1
cz CAF, MICA, 56 PF +/-5%, 500V THEE28 72136 DM}5F560J 2
C3 CAP, MICA, 56 PF +/~58%, 500V 148528 72136 DM1SFS604J REF
JIGR CONNECTOR, FEMALE, 12=PIN 417733 30035 S8S5-199-1-12 2
MP1 STRAP, NYLON 172080 QAR3IB3  SST-1M 2
R1 RES, COMF, 10M +/-5%, 1/4W 104044 01121 CBiI0GS 1
k2 RES, DEP. CAR, 1K +/~5%, 1/4% IU3H26  BOO3T  CRE2BT=b-85PIK 1
el iC, C-MOS, RECEIVER, TRANSMITTER 453464 32203 IMAUC2CPL 1 1
Uz IC, TTL, MSI, DUAL COMMUNICATIONS IBNTON 1832k BTI6A 1 ]
U3@ IC, C-MO3, PROGRAMABLE, BIT RATE GEN Y18731 07263 Fu702/34702 1 1
UL IC, TTL, QUAD, 2-INPUT OR GATE 303108 0129% SNTHLS3IZH 1 1
W1 CABLE ASSEMBLY, RS-232-C 468637 8936  U6B63T7 1
XU1 SCCKET, #0-PIN 418688 91506 340-A039D 1
11 CRYSTAL, 2.4576 MHZ 4THB2E BGL36  HT482S 1
Ji5
o
O+
ud
°
'.
Uz
XUl
{ ]
JIOB
i ]
CAUTION 2204A-1711

060-4

Figure 0603 RS-232C Interface PCB Assembly
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100-1. INTRODUCTION

100-2. The Actuator Module {Option 2205A-100) is a
general purpose relay card design to provide the 2205A
control of external switching functions. The five
independently controlled relays can control power lines,
signal lines, and other control lines in an automatic test
eguipment enviroment. The module consists of an
actuator peb and an input connector.

160-3.  The Actuator PCB is a plug-in, relay peb that is
used for programmable control of medium-power signal
and control lines. The five relays have form C contacts
brought out to screw-type terminals on the Actuator
Connector. These contacts do not connect to the internal
scanner buses of the 2205A,

t00-4, SPECIFICATIONS

100-5.  The specifications for the Actuator Module are
listed in Table 100-1.

OPTHON -100

Option 2205A-100
“Actuator Module

100-8. INPUT CONMECTIONS

1060-7. Analog interface connections are completed
through an input connector with screw-type terminals,
Figure 100-1 identifies the relay contacts brought out to
five terminal blocks on the input connector. An extra
termunal block is provided for additions by the user,
Access to the screw-type terminals on the connector pehis
accomplished by removing the four serews from the decal
side of the connector enclosure, The normally closed
contacts {even numbered channels) refer to the state of the
relay when the controller mainframe is powered up or the
module is reset. The channel numbering is used for the
programming of the Actuator PCB (see Theory of
Operation), As connections are made to the terminals, the
user can identify the block assignment (the logical
location in the sysiem) and the use of sach contact on the
connector decal,

106-8. INSTALLATION

100-9. The Actnator Module is installed in two parts.
First the actuator pcb is installed, followed by the
connector.

Table 100-1. Option -100 Specifications

MErthBIe ... .. e One each Actugtor PCB and Actuator Conneclor,

Switching ....... .. .. i i i Any combination of the five relays may be enabled. Each relay is
latched on individually until it receives its individual reset command A
comimion Block Reset can reset ali the felays ai once.

SwitehLife ........... ... ool Less than 2 x 10° operations at rated ioad.
Contact Resistance ...................... Less than 150, typical.

Contgct Current ... ... .. ... iill. 1 amp maximum.

input Voltage Limit .................. ..., 60V dc or 30V ac maximum.

Ratedboad .......... . .covvririnnaenn., 1 amp at 28V dc or 30V ac.

Over Current Protection .................. Fused at 3 amp.

www.valuetronics.com
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REMOVE THIS SIDE FOR ACCESS

2205A-610 sLock D
ACTUATOR CONNECTOR

KOGAMALLY OPEX
KEY: NORMALLY CLOSED B
common W

CHi
CHO

oHY
Cie %
CHS |
CHd

CHY
CHb

GHg
CHE

(aes| joee [see] [0ss] (408 (ade]

CAUTION: AX VOLTAGE BETWEER INPUTS
30 VAC O 60 YDE

JOHN FLUKE MFG. £0., INC,

MADE IN EVERETT, WA, U.SA.

Figure 100-1. Input Conneclor Terminale

100-10. The Actuator PCB can be instailed in any one of
the available siots in the controller mainframe. Install the
pch as foliows:

WARNING

REMOVE LINE POWER AND ALL OTHER
HIGH VYOLTAGE INPUTS TC THE CON-
TROLLER MAINFRAME BEFORE STARTING
THIS PROCEDURE.

I. Remove the top dust cover from the controller
mainframe.

2. Remove the guard chamber cover.
CAUTION

Handie the actuator peb by its edges o avold
contaminating the pch with olf from the hands.
The use of gioves Is recommended.

3. Select the slot that includes the logical block of
channels the actuator pcb is to represent. Align the
pch in the slot so that the 44-pin board-edge
connector is toward the rear of the unit, and the
small offset board-edge connectors are toward the
bottom of the unit. Push the pcb straight down onto
the mating connectors.

100-2
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4, Install the guard chamber cover.
5. Install the top dust cover.

100-11. The Actuator Connector and user cable
assembly can be installed in any one of the contoller
mainframe slots that contain an actuator peb. Install the
connector as follows:

1. Unlatch the slide fasteners located on either
side of the pretruding enclosure at the rear of the
controller mainframe.

2. Remove the enclosure from the rear panel.

3. ‘Locate the desired slot on the rear panei and
check to ensure that an actuator peb 1s installed in
the siot.

4, With the connector key toward the top,
position the connector in the gnides of the selected
slot and mate it with the connector of the actuator
peb.

5. Install the retaining screw and washer that hold
the input connector to the controller mainframe.

6. Install the rear panel enclosure.

100-12. OPERATION
100-13. Once installed, the Actuator Module requires
no operator atiention,

100-14. THEORY OF OPERATION

i00-15. The Actuator Module {Figure 100-2) is a plug-
in programmable relay card designed to provide latched
relay closures under the control of the mainframe. These
closures can be used to control external equipment or for
switching input and output signal lines. The five form C
relays are independently switched and the contacts are
brought out on the actuator connector (there is no contact
with the internal bus) forconnection to exiernal lines.
Each relay is set or reset by addressing the proper latch.

100-16. All pcbs installed in the controller mainframe
and/or extender chassis receive bed channel-select
information in paraliel form on a 4-bit data bus (CS0-
(S3). This data is decoded on each actuator pcb into five
command lines and individually iatched. The command
lines are buffered by the relay drivers and connected to the
five relay coils. Even though the channel-select data is
present, the relay is not energized umntil the module
receives a block-select (BSX) command to latch in the
channel-select data.

100-17. Channel select data entered from the front
panel of the controller mainframe (or remotely) turns the
individual relays on and off. Each relay is toggled by a




particular pair of channel selects. The Actuator
Connector decal shows the channel pairs for each relay,
Selecting an odd numbered channel energizes the relay.
Selecting an even numbered channel de-energizes the
refay. The even numbered channels are normaily closed
on mainframe power up or by a BLOCK RESET.

100-18. The individual laiching of each relay makes it
possible to have more than one relay energized at a time.
When a channel has been selected, that relay is latched.
Additional relays may be energized by subsegquent
channel selects. Pushing the BLOCK RESET bution
returns all the relays on the peb to their normal state.

100-19. MAINTEMANCE

180-20. Introduction

100-21., The following paragraphs cover the access and
performance test information for maintaining the switch
module.

100-22. Arcess Information
1600-23. Refer to the installation information given
earlier for switch module access information. Remove the

OPTION -100

rear panelinput connector before attempting to remove
the switch module pck from its slot.

100-24. Performance Test

100-25. The performance test is designed to verify the
overall operation of the Actuator Module Assembly, and
is intended for use as an acceptance test and/or periodic
maintenance check, The equipment used in the test is
Hsted in Table 100-2, If the actuator module fails any part
of the test, corrective action is required. The preformance
test is conducted as follows:

{. Remove the top cover of the Actuator
Connector and set it aside during the test.

2. Instail the Actuator PCB and Actunator
Connpector in the channel 0-9 slot of the controller
mainframe,

3. Select chansnel 0.

4. Push the BLOCK RESET butiton on the
controller mainframe to reset ail the relays on the
pcb.

BSX CS50-
Cs3

CHANNEL
RELAY O

[} ) Summ—————— |

DECODER

N pommmmmommsrmmssmen

C ooz COM

RELAY 1

NCm—w

PO

LATCH

RELAY

L

o ——_

RELAY 2

Lt @) SESEE—

NG pssemmee 5

C Jommmmmsscnaness COM

RELAY 3

DRIVERS

C prmemmmamancem 5 OM

RELAY 4

NG s 8

NO prmmmmmmmsssien G

C prmmmmmmmss - GOM

Figure 100-2. Functional Block Diagram
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Table 100-2. Required Tes! Equipment 7. Repeat Step & for all of the even numbered
‘ channels on the remaining terminal blocks of the
INSTRUBENT RECONIMENDED MODEL connector.
DMM Fiuke 85204 g Q)Seiez:i all of the odd numbered channels (1, 3, 5,
Mainframe - Fluke 22064
9. Kepeat Step 6 for the odd numbered channels
{normally open contacts} on each of the terminal
blocks of the connector,
100-26. LiST OF REPLACEABLE PARTS
106-27. The replaceable parts of the Actuator Module
Assembly are listed in Table 100-3. Refer o Section 6 of
5. Set the DMM to the 2-ohm range. this manual for ordering information.
6. Connect the DMM to the normally closed CAUTION
{aven numbered channel} and common contacts on _
the first terminal block of the connector. The meter Indicated devices are subject to damage by
should read 2 ohms or less. static discharge.

Table 100-3. Actuator PCB Assembly

FLUKE | MG | H
REF TOT | REC
ool BESERIPTION STOEK | SPLY MFG PART HO. o lorel 1
E | NO. | COBE ey Ty o
=-100@ ACTUATOR MODULE ORDER BY OPTION -100
FIGURE 160=-3
~10041® ALCTUATOR PCR ASSEMBLY - 539773 89536 612234 1
-10042 SCREW TERMINAL CONHECTGR 618843 89536 6188473 1
1w SCREW, PHP, 4-HQ X 7/8 ] 335133 88536 335133 2
H2 SCREW, PHP, 632 X 1/4 152180 89536 152140 B
H3 WASHER, FLAT, #4 The22s 89536 h62zs 2
MP1 DECAL, ACTUATOR CONMWECTOR 632141 B9536 632141 1
Mp2 ISOTHERMAL CONNECTOR HOUSING 415276 Bg836 414276 2
100-4
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2205A-100

CAUTION
SUBJELT T0 DAMAGE BY
STAYIG ELECTRIGITY

®

Figure 108-3. Actuator Module

100-5
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Figure 100-4. Acluator PCB Assembly

“ﬁ"“’"“ﬂ

HEE FLHKE MFre 10T IREC| g

—- BESCRIPTION STOCK SPLY MFG PART HO. oty Joty| T

HQ. Gant E
-10041®  ACTUATCR PCB ASSEMBLY 639773 89536 612234 REF

FIGURE 1004 {22054-4002T)
ok CAP, ELECT, T4, 1 UF +/-5%, 18V 561152 56289 150D106X5015A2 1
o) CAP, MICA, 3000 PF +/-5%, 500V 161786 72136 DM19F302J 1
C3 CAP, MICA, 220 PF +/-5%, 500V 170423 72136 DM15F22J 2
Ccl CAP, MICA, 220G PF +/-5%, 500V 170423 72136 DM1SF22J REF
cs CAP, ELECT, 15 UF +/-20%, 325V 6514020 89536 61402k 2
Ch CAP, ELECT, 15 UF +/-20%, 35V 614024 89536 614024 REF
2] FUSE, PICO, 34, 125V 360915 T1HOG GFA3 5
71 FUSE, PICC, 34, 125V 460915  T1400 GFA3 REF
2 FUSE, PLCO, 34, 125V 460915 T1L4O0 GFA3 RE¥
F3 FUSE, PICO, 34, 125V BE0915  T1400  GFA3Z REF
Fil FUSE, PICO, 34, 125V BE0915  T1400  GFAR REF
Fs FUSE, PICO, .54, 125V 603274 T1400 GFA 1
X0 RELAY, ULTRA SEKSITIVE, SPDT 603282 26806 AZ 2530~08-52 5
X1 RELAY, ULTRA SENSITIVE, SPDT 603282 26806 AZ 2530-08-52 REF
X2 RELAY, ULTRA SENSITIVE, SPDT 603282 26806 AZ 2530-08-52 REF
X3 RELAY, ULTRAL SENSITIVE, SPDT 603282 26806 AZ 2530-08-52 REF
Kb RELAY, ULTRA SENSITIVE, SPDT 603282 26806 AZ 2530-08-52 REF
R RES, MTL. FILM, 953 4+/-1%, 1/84 288563 91637 CHMFS59530F 1
"7 RES, MTL. FILM, 681K +/=1%, 1/8W 381517 91637 CMF556813F 1
R8 RES, COMP, 100K +/-5%, 1/8W 348920 01121 CBIOHS 2
RG RES, COMP, 100K +/-5%, 1/44W 348920 01121 CBH10EK REF
R11 RES, DEP, CAR, 1K +/-5%, 1/LW 343426 BOG31 CR251-4-5P1K 5
Rtz RES, DEP, CAR, 1K +/=5%, 1/4¥W 343426  BO031 CR251-4-5P1K REF
R13 RES, DEP., CAR, 1K +/-5%, 1/4¥ 343426 BO031 CR251-4.5P1K REF
R1% RES, DEP, CAR, K +/-5%, 1/4W 343426 BO031 CR251-4=5P1K REF
R15 RES, DEP. CAR, 1K +/-5%, 1/LW 343426 80031 CR251-B-5P1K REF
RN1 RES NET, 300K +/-2%¢, 1/8W 412726 89536 Hi12726 1
V1@ IC, C-MOS, QUAD 2~INPUT NAND GATE 418500 12040 MMTHCOON 1
2@ IC, €~MOS B8-BIT ADDRESSABLE LATCH 16-PIN 453258 02735 CDUOOYBE 1
U3® IC, COS/M0S, QUAD, 2-INPUT NOR GATES 355172 02735 CDAHOO1AE 1
U@ IC, C-MOS, MONOSTABLE MV B5U01T  OHT13  MCT4S3BBCP 2
us IC, LINEAR, MPN 5-XSTR ARRAY §18574 02735 CA3083E i
e @ IC, C-MOS, MONOSTABLE MV 454017 04713 MC14538BCP REF
100-6
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Figure 100-4. Actuator PCB Assembly
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Table 100-5. Screw Terminagl Connector
FLUKE | wFe N
REF
BES BESCRIPTION 3TGOK sPLY AV PART N4 10T | REG g
N, | GODE vy
-10042 SCREW TERMINAL CONNECTOR 618843 89536 6106833 REF
FIGURE 1005 (22054-1006)
H1 WASHER, #4 TETTEE 89536 147728 2
MP 1 KEY, POLARIZING 61060 00779 5303741 7
P1 CONWECTOR, 44-PIN 402839 SAUUE3  EYM-22-DRAS 1
TR1 TERMINAL STRIP, 3-PIN 815304 89536 615343 £
TB2 TERMINAL STRIP, 3~PIN 615344 89536 AI15344 HEF
TB3 TERMINAL STRIP, 3~PIN 615300 E9536 615344 REF
TRY TEHMINAL STRIP, 3-PIN 595344 59536 615344 REF
TBS TERMINAL STRIF, 3~PIN 615344 89536 61534% REF
TB6 TERMINAL STHIP, 3-PIH G15344 89536 615341 REF
| F’T(REF)»—\ P
PN —\ e
! N \
1 | il I
I ! T
g ”‘“Tﬂ“‘
__/ TOP VIEW
H1{2} :
e P
*
@ @@ @ L@ DD @ @ @ @ @ @ & @ @
e 8% Tha T‘Qa I8 TR
AN
FRONT VIEW :
2205A-18086

100-8

Figure 100-5. Screw Terminal Conneclor
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200-1. INTRODUCTION

200-2, The Latching Medule (Option 2205A-200) is a
general purpose relay peb that can be configured into a
variety of matrices. The Latching Module, in its basic
form, is a dual 1-by-4 matrix with all lines brought out on
the General Purpose Connector to allow the user to
develop any size matrix externally. The module isisolated
from internal scanner bus in the 2205A. The module
consists of a latching pchb and a general purpose
connector.

200-3. The Latching PCB. is a piug—.in relay pcb that
operates as a basic multiplexer, de-multiplexer, or as a

OPTION -200

Option 2205A-200
Latching Module

matrix building block. Eight 2-wire (high and low} relays
select which input channel(s) is to be connected to the
common bus of the connector (not the internal bus of the
controller).

200-4. The General Purpose Connector is a screw-type
terminal connector designed for inputting signal lines to
the switch module. Jumpers on the connector pch allow
the Latching Module to be configured into different types
of matices.

200-5. SPECIFICATIONS
200-6. The specifications for the Latching Module are
listed in Table 200-1.

Table 200-1. Oplion -200 Specifications

Mardware ............ ... ... ... . One each Latching FCB and General Purpose Connector.

Channels ......... ... ... .. el Two groups of four each 2-wire reed relays. The relays connect each
channel to a common bus (brought out on the connector, not the
internal scanner bus in the 2205A) to form a dual 1-by-4 matrix.
Jumpers aliow configuration of 1x4, 2x4, 1x8 matrices,

Switching ................. ... oo ll. Any combination of the eight relays may be enabied. Each relay is
latched individually untit that group (4 relays) receives a Block
Reset command.

Switch Liﬁé .............................. Greater than 107 operations at 40V, 1 mA load.

RatedLoad .............................. 10 mA at input voltage limit.

Contact Reslstance ...................... Typical 1£) for high plus iow paths.

Contact Current ......................... 40 mA maximum.

Bandwidth ............................... +0.1 dB from 60002 to 1 MQ. Typical ~0.2 d8 at 500,

Offset Voltage ........................... Total offset from channel to channei or channe! to bus is <10 uV.
input Voltage Lim#t ...................... 170V dc or peak ac.

Over Current Protection .................. Fused at 0.5 amp.

200-1
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200-7. INPUT CONRNECTIONS

200-8. The analog interface to the module 1s completed
through a general purpose connector with screw-type
terminals. Figure 200-1 identifies the location of the
terminals for the 8 latching channels on the left side of
each terminal block. Channels 0 through 3 are switched
on to and off of bus A, while channels 4 through 7 are
switched on to and off of bus B. These buses are isolated
from the internal scanner bus. Access to the terminal
blocks is accomplished by removing the four screws from
the decal side of the connector enclosure. The high, low,
and shield connections for each channel are identified
next to the terminal biocks on the pcb inside the
connector enclosure. Each of the signal lines has a 0.5
amp fuse for current protection.

200-9. Jumpers J1 through JI are used in making the
necessary conneciions betwesn channels and buses to
form the desired matrix. Table 200-2 shows the jumper
configuration for the possible matrices.

REMOVE THIS SiDE FOR AGGESS

22054500 nLock NS
GENERAL PURPOSE CONHECTOR
LATCHING = SCANNING

£l E cyg ATCHIRG SCANNING
smE CHY
[ ®
CH E CHZ =
CH5 § EH3
® il
CH2. g CH4 -
cHs |81 CHS
@ )
CH3 E CHE -
3 ®
cH7 18] cuy
@ @1
BUS A E CHB =
® ®
BUS Bi8 cHY

MOTE: CONNECT SHIELD JUMPER FOR SCANNER USE.
GIRGUITS FUSED INSIDE: 1/2 A2V F
CAUTION: MAX VOLTAGE BETWEER INPUTS: 170V

JOHN FLUKE MFG. CO., INC.
MADE IN EVERETT, WA US.A

Figure 200-1. input Connector Terminals

Table 200-2. Matrix Connections

MATRIX SIZE INSTALL JUMPERS

Dual 1x4 J11

Dual 1x4 (isolaied guards) j—

1x8 J9-J11
2x4 J1-48, J11
200-2
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200-10. INSTALLATION

200-11. The Latching Module is installed in two paris.
The latching pch is installed first, followed by the
connector.

200-12. The Latching PCB can be installed in any one of
the avaitable stots in the controller mainframe. Instali the
latching pch as follows:

WARNING

REMOVE LINE POWER AND ALL OTHER
HIGH VOLTAGE INPUTS TO THE CON-
TROLLER MAINFRAME BEFORE STARTING
THIS PROCEDURE.

1. Remove the top dust cover from the controiler
mainframe.

2. Remove the guard chamber cover.
CAUTION

Handle the lalching pob by Hs edgss to avold
confaminating the peb with oll from the hands.
The use of gloves is recommended.

3. Select the slot that includes the logical block of
channels that the latching pch is to represent. Align
the pcb int the slot so that the 44-pin board-edge
connector i toward the rear of the unit, and the
small offset board-edge connectors are toward the
bottom of the unit. Push the pebstraight down onto
the mating connectors,

4. Install the guard chamber cover.
5. Install the top dust cover.

200-13. The General Purpose Connector and user cable
assembly can be installed in any cone of the controiler
mainframe slots that contain a latching pcb. Install the
connector ag follows:

1. Unlatch the slide fasteners located on either
side of the protruding enclosure at the rear of the
controlier mainframe. '

2. Remove the enclosure from the rear panel

3. Locate the desired siot on the rear panel and
check to ensure that a latching pebis instalied in the
slot.

4. With the connector key toward the top,
position the connector in the guides of the selected
slot and mate it with the connector on the latching
peh.



5. Install the retaining screw and washer that hold
the input connector to the controller mainframe.

é. Install the rear pane! enclosure.

200-14, OPERATION
200-15.  Once installed, the Latching Module requires
no operatorattention,

200-18. THEQRY OF GPERATION

200-17. The Latching Module (Figure 200-2) is a
programmable, dual 1-by-4 relay matrix. The matrix is
made up of two groups of four relays each. The relaysare
addressable, 2-wire, form-A, reed relays that switch each
of the channel inputs {or outputs) onto their associated
bus. The shield of channels 0 through 3 are tied to the
shield of bus A and the shield of channels 4 through 7 are
tied to the shield of bus B. Jumper J11 on the input
connector must be cut if the shields of bus A need to be
isolated from the shields of bus B. The remaining jumpers
(J1 through J10) on the input connector are used for
connecting channels and buses of the latching modaleina
matrix of ¥-by-Y channels. See the Input Connections
information presented earlier in this section for more
information on matrix configurations.

OPTION -200

200-18. Al pebs installed in the controller mainframe
and/or extender chassis receive bed channel select
information in parallel form on a 4-bit data bus (CS0
{hrough C%3). This data is decoded on each latching peb
by two 1-of-4 decoders into cight channel commands.
Each command line is then individually latched, buffered,
and connected to one of the relay coils. Even though the
channel select data is present, the relay is not energized
unless the latching medule receives a block-select {BSX)
command to latch the channe! select data.

200-19. The individual latching of each relay makes it
possible to have more than one relay energized at a time.
When a channel has been selected, that relay is latch on.
Additional relays may be energized by subsequent
channel selects. The latch must be reset to de-energize any
relay. Selecting channel 8 of that block resets latches -3.
Seiecting channel 9 of that block resets latches 4-7. All
channels are reset by the BLOCK RESET buiton on the
mainframe. If two channels are selected on the same bus,
and only one is to be de-energized, then a reset followed
by a channel select must occur. For example, when
channei 0 and channel | are both on, selecting channel 8
turns both relays off. If only channel § was to be turned
off, a channel | select must be entered next.

LATCH 0-3 RELAY
BSX (0-3) ~# DRIVERS
?0-3
HIGH AND LOW
DECODER PER GHANNEL
id—? 4
5
o LATCH 47 RELAY
(4-7} ® DRIVERS .6
7
BUS B

Figure 200-2. Functiona!l Block Diagram
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200-20. MAINTENANCE

200-21. Introduction

200-22. The following paragraphs cover the access and
performance test information for maintaining the switch
module.

200-23. Access Information

200-24. Refer to the Installation information given
earlier in this section for switch module access
information. Remove the rear panel input connector
before attempting to remove the switch module peb from
its slot.

200-25. Performance Test

200-26. The performance test is designed to verify the
overall operation of the Latching Module Assembly, and
is intended for use as an acceptance test and; or periodic
maintenance check. The equipment used in the test is
listed in Table 200-3. If the latching module fails any part
of the test, corrective action is required. The performance
test is conducted as foilows:

I. Fabricate a test cable and connector as shown
in Figure 200-3.

NOTE
Jumpers 1 thrie J8& must be installed and

Jumpers J9 and J{0 must be cur.

2. Install the Latching Module and the test cable
in the channel -9 slot of the controller mainframe.

3. Set the DMM to the 2 ohm range.
4. Connect the test cable leads to the DMM.

5. Push the BLOCK RESET bution to reset ali
the relays on the pchb.

6. Manuvally select channel 0 and channel 4. The
DMM should read 2 ohms or less,

7. - Manually select the remaining channels by first
pushing the BLOCK RESET button and then
selecting the next channel pair (1 & 5,2 &6, 3 & 7).
A reading of 2 ohms or less should be observed on
gach of the channel pairs. Any deviation in this
pattern indicates a defective pcb,

200-4
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Table 200-3. Reguired Teast Equipment

INSTRUMENT RECOMMENDED MODEL
DM Fluke B520A
Mainframe Fluke 2206A
INPLIT
CONNECTOR
BUS A
INSTALL L0
JUMPER g S S
O s
BUS B
24-INCH O H
LEADS 1L
O s

INSTALL JUMPERS J1 THRU J8 AND J11
ONLY CGN PCB.

Figure 200-3. Test Cabie

200-27. LIST OF REPLACEABLE PARTS

200-28. The replaceable parts of the Latching Module
Assembly are listed in Table 200-4. Refer to Section 6 of
this manual for ordering infermation,

CAUTION

indicaled devices are subject o damage by
static discharge.



Table'200-4. Latching Module

OPTION -200

FLUKE | MFG B
REF REC
il DESCRIPTION STOCK | SPLY MFE PART MO, AN
HO. | copE AL
-200@ LATCHING MODULE ORDER By OPTION ~200
FIGURE 200-4) ) .
=200A1® LATCHING PCH ASSEMBLY 636781 89536 612242 1
20042 FUSED TERMINAL CONNECTOR 618876 89536 618876 1.
Hi SCREW, PHP, 4-A40 X‘ T8 335133 89536 335133 2
He SCREW, PHP, 6~32 X 1/4 152140 89536 152140 8
H3 WASHER, FLAT 186225 85536 146225 2
MP1 DECAL, GENRAL PURPOSE CONN. 632133 89536 632133 1
MP2 ISOTHERMAL CONHECTOR HOUSING 514127 89536 Liy127 z2

CAUTION

@ SUBJECT Y0 DAKABE BY

SYATIC ELECTRIGITY

2206A-200

Figure 200-4. Latching Module
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Table 200-5. Latching PCBE Assembly

FLUKE | MFG ]
REF TOY | REC
o DESCRIPTION sTocK | SPLY MFG PAAT HO. v Loty g
§ NO. | CODE 0 £
~20041® LATCHING PCB ASSEMBLY 639781 89536 612242 REF
FIGURE 200-5 (2205A4-4003T)
c1 CAP, ELECT, T&, 1 UF +/-5%, 15V 461152 56289 150D1DEXB015A2 1
c2 CAP, MICA, 3000 P¥ +/-5%, 500V 161786 72136 DMI9F302J 1
€3 CAP, MICA, 220 PF +/-5%, 500V 170423 72136 DM15F221J 2
cy CAP, MICA, 220 PF +/-5%, 500V 170423 72136 DMISF221d REF
cs CAP, FLECT, 15 UF +/~20%, 35V £15024  BG536 614024 P
Ch CAP, ELECT, 15 UF +/-20%, 35V 6145025 89536 614024 REF
CR1 pIODE, HI-SPEED SWITCHING 203323 04713 1NBL4S 1 1
Ko RELAY, DRY REED, DPST Lyzgz1 21317  05245300BAA 8
K1 RELAY, DRY REED, BPST 42921 21317 052A5300BRA REF
K2 EELAY, DRY REED, DPS3T 42421 21317  052A5300BAA REF
K3 RELAY, DRY REED, DPST Bhpgr1 21317  052A5300BAA REF
Kl RELAY, DRY REED, DPST 442921 21317 O0S52A5300BAA REF
K5 RELAY, DRY REED, DPST n4z2921 21317 05245300BAA - REF
K& RELAY, DRY REED, DPST 4Gl 21317 (052A5300BAA REF
K7 RELAY, DRY REED, BPST 4h2921 21317 052A5300BAA REF
a3 TRANSISTOR, SI, NPN 218396 04713 2N3G04 1
R6 RES, MTL. FLM, 9.53K +/-1%, 1/8W P8R563 91637 CMFS50531F 1
RY RES, MTL. FLM, 681K +/-1%, 1/8W 381517 91637 CMF556813F 1
RB RES, COMP, 100K +/-5%, 1/4W 348920 01121 CB10AS 2
RY RES, COMP, 100K +/~5%, 1/4V 348920 01121 CB10O45 “REF
R11 RES, DEP. CAR, 3.3K +/-5%, 1/4¥ 358813 80031 CR251-4-5P3K3 1
RN 1 RESISTOR NETWCRK, 100K 412726 BG536 412726 1 1
i) IC, C-MOS, GQUAR 2-INPUT NAND GATE 418506 12040 MMTUCOOR 2 1
u2® IC, C-MOS, DCDR/MULTIPLEXER 408369 04713 MCIUBSECP 1 1
u3® IC, COS/MOS, QUAD, 2-INPUT NOR GATES 355172 02735 CDYOCIAE 1 1
U4 @ 10, C-MOS, QUAD 2-INFUT NAND GATE 518509 12040 MMTHCOON REF
s ® 7C, C-MOS 8~BIT ADDRESSABLE LATCH 16-PIN 1453258 02735 CD40D99BE 2 S S
U6 I¢, C-MOS 8-BIT ADDRESSABLE LATCH 16-PIN 1453258 02735 CDLOYUBE REF
UT® IC, (-MOS, MONOSTABLE MY 455017 OM4T13 MCT4538RCP 2 1
Us® IC, C-MOS, MONOSTABLE My 454017 C4T13 MCTU53BBECP REF
Ug IC, TRANSISTOR ARRAY 454116 01295 ULN2003 1 i
200-6
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CAUTION
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Figure 200-5. Latching PCB Assembly
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Table 200-8. Fused Terming! Conneclor

FLUKE e K

F TaT FREE| ¢

;ES BESCRIPTION STOEK | gpLy IFG PART HO. oty Loy

ME. SODE £
=-2004A2 FUSED TERMINAL COENECTOR 6188716 895386 618876 REF

FIGURE 200-6 (2205A~4007)
F1 FUSE, PICO, (.54, 125V 603278 TTHOO  GFA 22 5
¥z FUSE, PICO, 0,54, 125V 803274 T1H00 GFA REF
B3 FUSE, FICO, 0.54, 125V §0327TL T1H00  GFA RED
P FUSE, PICO, 0.54, 125V 503274 T1400 GFA RER
75 FUSE, PICO, 0.5&, 125V 603274 71400 GFA REF
Fé FUSE, PICC, 0.54, 125V 603274 T7140G GFA REF
T FUSE, PIC0O, 0.54, 125V G0R2TY  T1BOD GFA HEF
F8 FUSE, PICG, (.54, 125V 6032748 7TTHOG  GFA REF
g FOSE, PICO, 0.54, 125V 60327 TiLEOD  GFA REF
F1d FUSE, PICO, 0.54, 128V 6032T%  TI1400 CFA REF
i1 FUSE, PICO, 0.54, 125V 603274 71800  GFA ’ REF
Fi2 FUBE, PICG, 0.54, 128V 603274 TIHDO0 GFA REF
F13 FUSE, PICO, 0.54, 125V 6032748 71400 GFA REF
F1i FUSE, PICO, 0.54, 125V : 60327H  T1H30  GFA REF
¥i5 FUSE, PICO, 0.54, 125V 603274  T1400 GFA REF
Fi6 FUSE, PICO, 0.54, 125V 603274 71400 GFA REF
17 FUSE, PICO, 0.54, 125V 603274 T1HOD GFA REF
718 FUSE, PICQ, 0.54, 125Y ’ 503274 T1400 GFA REF
F10 FUSE, FICO, 0.54, 125V 6032TH  T1hO0 GFA REF
F20 FUSE, PICO, 0.54, 125V 603274 TI1M00 CFA REF
F21 FUSE, PICO, 0.54, 125V 603274 T1H00  GFA REF
Fa2 FUSE, PICO, 0.54, 125V BOZ2TH  TTA00  GRA REF
1 WASHER, FLAT, #4 147728 B9536 147728 : 2
MP1 KEY, POLARIZING 961060 0O0TTSG 5303741 1
P1 CONNECTOR, 44-PIN - 602839 54453 FSM-22-DRAS i
T81 TERMINAL STRIP, 3-~PIN 615348 06229 25.102.0353 10
T8 TERMINAL STRIP, 3~PIN 615344 06229 £5.102.0353 REF
Th3 TERMINAL STRIP, 3-PIN : : 615348 06229 25.102.035% REF
TBYE TERMINAL STRIP, 3-PIN 615308 06229 25.102.035% REF
TBS TERMINAL STRIP, 3-PBIN €15344 06229 25.102.035% REF
TBG TERMINAL STIRIP, 3-PIN G1534% 06228 25,102.0383 REF
BT TERMINAL SYRIP, 3-FIR 6153484 56229 25.102.0353 REF
TB8 TERMINAL STRIP, 3-PIN 61R344 (06229 25,.102.0353 REF
B9 TERMINAL STRIP, 3-PIR 615344 06229 25.102.0353% REF
TB10 TERMINAL STRIP, 3-PIN 515384 06229 25.102.0353 REF
W1 WIRE, JUMPER 529206 89536 529206 g
W2 WIRE, JUMPER 529206 89536 529206 RE®
W3 WIRE, JUMPER 529206 89536 529206 REF
W WIRE, JUMPER _ 529206 89536 529206 REF
W5 WIRE, JUMPER 520206 BG5I6 520206 REF
We WIRE, JUMPER 529206 88536 520206 REF
WY WIRE, JUMPER 520206 89536 529206 REF
W WIRE, JUMPER 529206 B%H35 529206 REF
W9 WIRE, JUMPER 525206 89536 529206 REF
200-8
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Figure 200-5. Fused Terminal Conneclor -
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General Purpose Scanner

300-1. INTRODUCTION

300-2. The General Purpose Scanner Module (Option
2205A-300) is a plug-in relay scanner designed to operate
as a general purpose analog data multiplexer. The
scanner option consists of a relay scanner peb and an
input connector.

300-3. The General Purpose Scanner PCB is a plug-in,
10-channel, 2-wire relay scanner that operates as an
analog data multiplexer. Switched high and low mputs
are provided for each of the 1) channels and a common
" {ungwitched) shield is provided for all 10 chanmels. A
decoupling relay is used to isolate the high, low and shield
buses from the common connections to the internal

OPTION -300

Option 2205A-300
lodule

scanner pus of the 2205A when a channel relay 13 not
activated. Activating any one of the 10 channel relays also
energizes the decoupling relay.

300-4, The General Purpose Connector is a connector
assembly with screw-type terminals. The connector
mounis in the rear of a controller mainframe and provides
electrical contact and fused proteciion for both the
scanning and latching type modules. Use the connector to
fabricate a custom interface cable from external analog
signal sources to a scanner pch.

300-5. SPECIFICATIONS
300-6. Specifications for the General Purpose Scanner
Module are listed in Table 300-1.

Tabie 200-1. Option -300 Specifications

BardWare . ......oocueveneeaiarirsiiiaaas One each Latching PCB and General Purpose Connector.

Channels ... ... i e Ten 2-wirs, reed relays (high and low). Gne each common shieid and
output bus decoupling relay. '

Thermal Offset ... ... oo it L.ess than 10 uV.

Bandwidth .......... .. i i +6.2 dB to 1 MHz with 1 MQ termination.

Switchblfe .. ... ... i Greater than 107 operations.

Contact Current ........... ... oot 40 mA maximum,

Input Voltage Limit™ ................ ... 170V dc or peak ac.

Common Mods Volizge Limit {Voltage)

hetween chassis and any input} ........... 170V dc or peak ac maximum provided the Input Voltage Limit is not
exceeded.

Cver Current Protection .................. 0.5 amp fuse in series with each input line,

% Maximum voitage between any two terminals in the system including normal mode as well as common maode voitages.

www.valuetronics.com

300-1



OPTION -300

300-7. INPUT CONNECTIONS

300-8. The analog interface is completed through a
general purpose connector. Figure 300-1 identifies the
location of the terminals for the {0 scanning channels on
the right side of each terminal block. Access to the
terminal blocks is accomplished by removing the four
screws from the decal side of the connector enclosure. The
high, low, and shicld connections for each channel are
identified inside the comnmector enclosure next to the
terminal blocks on the pch. Each of the signal lines has a
0.5 amp fuse for current protection. Only jumper J1{
should be installed in the connecior peb to use the input
connector with g scanner peh,

AEMOVE THIS SIDE FOR ACCESS

22058009 BLOGK
GEMERAL PURPOSE CONNECTOR
LATCHING SCANNING

LATCHING SCANHING

CHo [8) cHo
2 {IME CHI
3 &
CHI g {HZ
o i)HﬁE CH3
&
che fe) o -
- CHE 18] CHS
Y Ll
oH3 E CHe —
& @
= cHTie) o
BUS A ' =
&
aus s lel cHo
]

NOTE: CONMEDT SHIELD JUMPER FOR SCANNER USE.
CIRCUITS FUSED INSIDE: 1/2 A 128V F
CAUTION: PRAY YOLTAGE BETWEEN INPUTS: 170V

JOHN FLUKE MFG. CO., INC.
MADE IN EVERETT, WA, USA

Figure 300-1. input Connector Terminals

300-9. INSTALLATION
300-10. The General Purpose Scanner Module is
installed in two parts. The scanner pch is installed first,
followed by the connector.

300-11. The General Purpose Scanner PCB can be
instailed in any one of the available slots in the controlier
mainframe. Install the scanner pcb asfollows:

WARNING

REMOVE LINE POWER AND ALL OTHER
HIGH VOLTAGE INPUTS TO THE MAIN-
FRAME BEFORE STARTING THIS PRO-
CEDURE,

300-2

www.valuetronics.com

1. Remove the top dust cover from the controller
mainframe,

2. Remove the guard chamber cover.
CAUTION

Handie the scanner peb by is edges to avoid
contaminating the peb with oll rom the hands,
The use of gloves ks recommmencdad,

3. Select the slot that includes the logical block of
channels the scanner peb s to represent, Align the
scanner in the slot so that the 44-pin board edge
connector is toward the rear of the unit, and the
smaall offset board-edge connectors are toward the
bottom of the unit. Push the scanner peb straight
down onfo the mating connectors,

4, Install the guard chamber cover.
5. Install the top dust cover.

360-12. The General Purpose Connector and usér cable
assemnbly can be installed in any one of the controlier
mainframe slots which contain a scanngr peb. Install the
connector as follows;

b, Unlatch the slide fasteners located on either
side of the protruding enclosure at the rear of the
controller mainframe.

2. Remove the enclosure from the rear panel

3. Locate the desired slot on the rear panel and
check to ensure that a scanner pcb is installed inthe
slot.

4, With the connector key toward the top,
position the conntector in the guides of the selected
slot and mate it to the connector on the scanner peb.

5. Install the retaining screw and washer that hold
the connecior to the controller mainframe.

6. Install the rear panel enclosure,

300¢-13. OPERATION
300-14.  Once mstalled, the General Purpose Scanser
Module requires no operater attention,

300-15. THEQRY OF OPERATION

300-16, The General Purpeose Scanner Module (Figure,
300-2) is a programmable, [0-channe! relay scanner
designed to operate as a plug-in option in any one of the
slots in a controller mainframe. Channel scanning or
multiplexing is accomplished by a series of 12 form-A
reed relays, 11 double-pole and | single-pole. Ten of the



double-pole relays serve as two-wire input channel
switches to a common high/ low output bus. The eleventh
two-pole relay also contacts the two-wire bus; however,
the function of the eleventh relay is to isolate or decouple
the bus from the actual output conneciions. When any
one of the channel relays are energized the decoupling
relay is also activated to complefe the two-wire
input/output circuit. The single-pole relay operates in
parallel with the decoupling relay. When closed, the relay
connects a common channgl-input shield to the output
shield connection. Thus, the scanner actually provides a
three-wire output (high, low, and shield),

300-17. All scanner pcbs installed in a controller
mainframe and/or extender chassis receive bed channel-
select information from a 4-bit data bus (CS0 through
CS3). This data is decoded on each scanner pch into 16
separate channel commands (0-9). Each channel line is
first buffered and then connected to one of the 18 channel
relay coils. Even though these commands are present the
relays will not be energized unless the scanner receives a
block select (BSX) command. This command is actually
an address or enable signal which applies voltage to the
low sides of the relay coils, When the coil voltage is
present the decoupling relay, the shield relay and the
selected channel relay are energized. At that time the
analog input data on the selected channel appears at the
scanner output terminals.

BS8X

. |
©s0.C83 SHIELDS

1-OF-10
DECCGDER

0-8
K 4

© W N ® M b oW o O
HIGH, LOW PER CHANNEL

RELAY
DRIVERS

10-CHANNEL INPUT CONNECTOR

RENSYSNNNNAN A

N

TO INTERNAL
SCANNER BUS

SHIELDS dmmmmmsemrommras
HI, LO pmmmmmormrrsme

Figure 300-2. Functional Block Diagram
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300-18. MAINTEMANCE

360-19. Introduction

300-20. The following paragraphs cover the access and
performance test information for maintaining the scanner -
moduale.

300-21. Access Information

360-22. Refer to the Installation information given
earlier in this section for scanner peb access information.
Remove the rear panel input connector before attempting
to remove the scanner pch from its slot.

300-23. Performance Test

300-24. The performance test is designed to verify the
overall operation for the General Purpose Scanner
Module and is intended for use as an acceptance test
and/or periodic maintenance check. The equipment used
in the test is listed in Table 300-2. If the module fails any
part of the performance test, corrective action is required,
The preformance test is conducted as follows:

I. Fabricate a scanner test cable as shown In
Figure 300-3, using the fest equipment and resistors
specified in Table 300-2.

Table 300-2. Required Test Bquipment

INSTRUMENT RECOMMENDED MODEL
DC Voltage Calibrator | Fluke 515A
Mainframe | Fluke 2205A
Resistors (10 each) Metal Film, 1K £1%, 1/4W
DM Fluke 8520A
NOTE

Jumpers J1 thru J10 must be removed on the
input connector for this test.

2. Install the General Purpose Scanner Module
and the test cable in the channel 0-9 siot of the
mainframe,

3. Set the calibrator output to §V dc.

4. Connect the test cable leads to the calibrator’s
voltage output terminals {red to positive, black and
white to negative),

5. Set the calibrator cutput to +1.000V de.

6. Manually program the‘:mainframe as follows:

a. Lower channel bdundary to 0.

300-3
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INPLUT CONNECTOR

ALL (2205A-009)
RESISTORS

1RO 1%

@ @
T

RED

&
mrr

Ck@
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!
Y

o b b

24-INCH
LEADS

o b4

o

Oiib

il

BLK

CHANNEL

Figure 300-3. Scanner Test Cable
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b. Upper channe! boundary to 9.

7. Manually scan channels 0 through 9. Channels
( should read +0.100V dc. A cumulative +0.1V
increase should be observed on each of the
remaining channels {channel 9 should read
+1.000V dec +19%). Any deviation in this pattern
indicates a defective pcb assembly.

300-25. LIST OF REPLACEABLE PARTS

300-26. The replaceable parts of the General Purpose
Scanner Module are listed in Table 300-3. Refer to
Section 6 of this manual for ordering information.

CAUTION

indicaied devices are subject ic damage by
static discharge.



Table 300-3. General Purpose Scanner Module

OPTION -300

N FLUKE | MFG LN
REF TGT | REC
BES DESCRIPTION STOCK | SPLY MFE PART NO. v | oty ?
ND. | CODE Yy e
-300@ GENERAL PURPCSE SCANNER MODULE ORDER BY CPTION -300
FIGURE 300=M4
~300A1E GENERAL PURPOSE JCANNER PCB ASSEMBLY 639799 89536 471309 1
~30042@®@  FUSED TERMINAL CONNECTOR 618868 89536 618876 REF
SEE QPTION =200 FIGURE 200-6
H1 SCREW, PHF, 4-40 ¥ 7/8 335133 89536 335133 2
Hz SCREW, PHP, 6-32 X 174 152140 89536 152140 8
H3. WASHER, FLAT, #4 146225 BGR3E  1h6225 2
MP1 DECAL, GENERAL PURPOSE CONN. 632133 84536 632133 1
MP2 ISOTHERMAL CONNECTOR HOUSING 14276 89536 414276 2

2205A-300

Figure 300-4. General Purpose Scanner Module
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Table 300-4. General Purpose Scanner PCE Assembly

FLUKE | MFG N

REF BESCRIFTION STOEK | 5PLY MFG PART KO, o o
BEs UMb £oBE gy | gTY :

=30081% CENERAL PURPOSE. SCANNER PCB ASSEMBLY_ 636799  B9536 BT 1400 REF

FIGURE 300=5 (2200A-40377)

"CRO DIODE, SI 203323 07910 1N4bbg 11 3

[ DIODE, 31 203323 07910 1N4L48 REF

Ch2 DIODE, SI 203323 07910  IN4Lug REF

CR3 DIODE, 3I 203323 07910 TNBELE REF

CRY DIODE, SI 203323 07910 1HNL448 REF

CRs DIODE, SI 203323 07910  1HELYE REF

CRA DIODE, S8I 203323 07910 tN4458 REF

CRY LIODE, SI 2033237 07910 1NLULE REF

CR8 DICDE, SI 203323 07810 1nLL4ye REF

CRY DICDE, SI 203%23 07910 1H4O4E HEF

CR10 DIODE, SI 203323 07910 1N4L4g REF

Ko RELAY, DRY REED, DPST 42921 21317 0%245300BALA 11

1 RELAY, DRY REED, DPST 52521 21317 052A5300B44 REF

k2 RELAY, DRY REED, DPST BE2621 21317  05245300BAA REF

K32 RELAY, DRY REED, DPST 442921 21317 OBEABBOOBAﬁ REF

Ky RELAY, DRY REED, DPST Bzazt 21317  0%52A5300BAA REF

L5 RELAY, DRY REED, DPST 432921 21317  05245300BAA REF

K& RELAY, DRY REED, DPST 42921 21317 052A5300BAA REF

K7 RELAY, DRY REED, DPST ER2921 21317  052A5300BAA ARF

K8 RELAY, DRY REED, DPST BR2621 21317  052A5300BAA REF

K RELAY, DRY REED, DPSsT 4hz2621 21317 05245300BAA REF

K10 RELAY, DRY REED, DPST BHE2921 21317 C52A5300BAA REF

K11 COZXL, REED RELAY 269019 71707 UwheP 1

MP1 DECAL, PART HO. (NOT SHOWN) 475517 BOS36  4TRS1T 1

MP2 SPACER, XSTR MOUKT W/Q12 152207  O7047  10123-DAP 1

Q0 X8TR, 3I, PNP TGRQTL Q4713 Z2N3906 10 Z

G1 XSTR, 3%, PNP 195974 04713 2N3006 RLF

Q2 ASTH,; SI, PHP 185974 04713 2N3906 HEF

Q3 XS8TR, &I, PNP 195974 Q4713 2N3906 REF

QU XSTR, SI, PNP 195974 04713 2H3906 REF

Q5 XSTR, 8I, BNP 195974 GLT13  2N3906 REF

Q6 XSTR, SI, PNP TORGTHE OHT13 2N3906 HE

Q7 XSTR, SI, PNP 195974 OKT13  2N3G06- REF

Q8 XS8TR, SI, PNP 195974 OHT12  2N3%06 REF

Q9 XSTR, SI, PNP 195974 GAT13 2N3G06 REF

Q1o XSTR, J-FET, N-CHANKEL 352112 07910 026106 1 1

Q12 XSTR, SI, NPW 182196 07263 2N3643 1 1

Q13 XSTR, 31, NPN 218366 O4713  ZN3%04 1 1

Rt RES, MIL. FILM, 40.2 +/-1%, 1/8W BBLECG1Y 91637  CMFSSUQR2F 3

2 RES, MTL. FILM, 40.2 +/~1%, 1/8W 85014 91637 CMFSS540RZF REF

B3 RES, MTL. FILM, 40.2 +/~1%, 1/8¥W HBHOTL 91637 CMFSB40R2F REF

R4 RES, DEP. CAR, 270 +/-5%, 1/4W 343434 B0031  CR2E1-U.5PYTOF 1

"5 RES, DEP, CAR, 10K +/~5%, 1/8W 348839 80031 CR2S51-4-5P1CK - 1

kb RES, DBEP. CAR, 100K +/ 5%, 1/L4W 348920 80031 CR251-4-5P100K I

RT RES, DBEP, CAR, 100K +/~5%, 1/4W 348920  BO0R31 CR251-4-5P100K REF

R8 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF

RQ RES, DEP. CAR, 100K +/-5%, 1/4W 346920 80031 CR251-H4-EP10DK REF

31 SWITCH, REED {(NOT SHOWN) 414300 95348 MRS830-7 i

i@ IC, MO3, DECODER (INSTALLED IN TEST) 407981 12040 MM7LCHEZN 1 1

XUt SCCKET, IC, 16-~PIN DIP 276535 Q1506 316AG39D i

300-8
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Option 2205A-400

Four-wire Resistance Scanner Module

460-1. INTRODUCTION

400-2. The Four-wire Resistance Scanner Module
{Option 2205A-400) is a plug-in, relay scanner module
designed to provide the source and sense connections for
accurate 4-wire resistance mieasurements. The 4-wire
scanner option consists of four major components; a
general purpose scanner peb for sourcing, a low level
scanner pcb for sensing and two types of input
connectors.

400-3. The General Purpose Scanner PCB is a plug-in,
1¢-channel, 2-wire relay scanper that operates as an
analog data multiplexer. Switched high and low inputs
are provided for each of the 10 channels and a common
(unswitched) shield is provided for all 10 channels. A
decoupling relay is used to isolate the high, low, and
shield buses from the common output connections whena
channel relay is not activated. Activating any one of the
10 channel relays also energizes the decoupling relay.

400-4. The Low Level Scanner PCB is a plug-in, 10-
channel, relay scanner designed to operate as a low-level,
analog data multiplexer. Fach relay is a 3-wire, low-
thermal-offset reed relay. Switched high, low, and shield
inputs. are provided for each of the 10 channels. A
decoupling relay is used to isolate the high, low, and
shield buses from the common cutput connections whena
channel relay is not activated. Activating any one of the
10 channel relays also energizes the decoupling relay.

400-5. The General Purpose Connector is a connector
assembly with screw-type terminals which mounts in the
rear of a controller mainframe and provides electrical
contact and fused protection for scanming pcbs. The
connector is designed for use in fabricating a custom

interface cable fromexternal analog signals to the scanner

pchs.

400-6. The Isothermal Block Connector is an input
connector assembly designed for inputting low level

www.valuetronics.com

thermocouple voltages and/ or general purpose voliages
to the Low Level Scanner PCB. Screw-type terminals
provide the connections for input cables. These terminals
are thermally intergrated into a isothermal block which is
allowed to drift with ambient temperature. A temperature
measuring eircuit monitors the block temperature and
returns a proporiional voltage to the controller
mainframe. This voltage is used by a remote controller to
calculate the temperature represented by each of up to 10
thermocouple generated voltages (i.e., one per channet).
The temperature measuring feature does not interfere
with ordinary voltage measurements.

4006-7. SPECIFICATIONS
400-8. Specifications for the Four-wire Resistance
Scanner Module are listed in Tabie 400-1.

400-9. INPUT CONNECTIONS

400-10, Al of the source connections are made at the
General Purpose Connector and ‘all of the sense
connections are made at the Isothermal Block Connector.
Figure 400-1 identifies the locations of the terminals for
the 10 scanning channels of each connector. Access to the
terminal blocks is accomplished by removing the four
screws from the decal sides of the connector enclosures.
The high, low, and shield connections for each channel
are identified next to the terminal blocks on the general
purpose connector peb and on the decal of the isothermal
connector. Only jumper J11 should be installed in the
connector peb £o use the input connector with a scanner
peb.

4g0-11. INSTALLATION

400-12. The Four-wire Resistance Scanner Module is
instailed in two parts. First the scanner pebs are installed,
then the connectors are installed. The two scanner pchs
are installed in the same way. However, the Low Level -
Scanner PCB (sense) is installed in an even numbered slot
and the General Purpose Scanner PCB (source} is
installed in the next higher odd numbered slot.

400-1



OPTION -400

Table 400-1. Option -400 Specifications

Hardware .............o i i, Gne each General Purpose Scanner PCB, Low Level Scanner PCB,
General Purpose Connector, and lasthermal Connector.

Channels ............ ... . i, 10 channels of four-wire rasisiance measurement.

Voitage Offset ... .. R R T Less than 1 gV,

Switeh Life ................... e Greater than 107 operations.

Over-Current Protection .................. 0.5 amp fusé in series with each source input line. 470 ohm resistor in

series with each sense input line.

REMOVE THIE SIDE FOR ACCESS

2205A-003 sLock N
‘GENEBAL PURPGSE CONBECTOR
LAT{;H;NG SCAN_P%Iﬂ{%

CHO CHO LATGHISCANNWG

[
o 1

CH2

CH2 CH4

H
:
H

NOTE: CONNECT SHIELD JUMPER FOR SCAKNER USE.
CIRGUITS FUSED INSIBE: 1/2 A 125 V F
CAUTION: MAX VOLTAGE BETWEEN INPUTS: 170V

REMOVE THIS SIDE FOR ACCESS

2206A-008 BLOCK DN

ISUTHERMAL INPUT CONNECTOR

- CONNECTION
CHo SN DIAGRAM
CH i

Ci 3

y | e ® @
¢ 7 2@ ®
CHS R X
CH 5 YY)
CHT 5 @ ® @
CHS B F @ ®®
NER s [
e sma vo ” sz tesse
AUTION: MAX VOLTAGE

CINPUTS : 24 VAC OR 35 VOC 1ess

JOHN FLUKE MFG. CO., INC.
MADE IN EVERETT, WA. USA.

JOHN FLUKE MFG. 0., INC.
MADE I8 EVERETT, WA. USA.

Figure 400-1. Input Conneclor Terminals

400-13. The scanner pecbs can be installed in any one of
the available slots in the controlier mainframe. Install the
scanners as follows: ‘

WARNING

REMOVE LINE POWER AND ALL OTHER
HIGH YOLTAGE INPUTS TO THE MAIN-
FRAME BEFORE STARTING THIS PRO-
CEDURE. :

I. Remove the top dust cover from the controller
mainframe, '

2. Setswitch S1 {onthe Extended Bus PCB) tb the
4-wire position {toward the rear of the unit). The

400-2
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controller mainframe must be in the 4-wire mode
for this option to function properly.

3. Remove the guard chamber cover.

CAUTION

Handle the scanner pecbe by thelr edges to
avoid contaminating the pch with oll from the
hands. The use of gloves Is recommmended.

4. Select the slot that includes the logical block of
channels the scanner peb is to represent. Align the
scanner in the slot so that the 44-pin board edge
connector is toward the rear of the unit, and the
- small offset board-edge connectors are toward the



bottom of the unit. Fush the scanner pch straight
down onto the mating connectors.

5. After both of the scanner pebs are instailed,
install the guard chamber cover,

6. -Install the top dust cover.

7. Remove the high and low jumpers on the

Analog Signal Cable (Y8078) at the controiler

mainframe end.

400-14. Use the following procedure to install the
connectors on the appropriate scanner pebs:

1. Unlatch the slide fasteners located on either
side of the protruding enclosure ai the rear of the
controller mainframe.

2. Remove the ¢nclosure {rom the rear panel.

3. lLocate the desired slot on the rear panel and
check to ensure that the proper scanner pcb is
installed in the slot.

NOTE

Be sure to mate the connector with source
inputs to the General Purpose PCE (odd
numbered slot) and the connecior with sense
inpits to the Low Level PCR (even numbered
slot).

4. With the connector key toward the top,
position each connector in the guides of the selected
slot and mate it to the connector en the séanner peb.

5. Install the retaining screws and washers that
hold the connectors to the controller mainframe.

6. After both of the input connectors are installed,
instail the rear panel enclosure.

400-15. QPERATION
400-16. Once installed, the Four-wire Resistance
Scanner Module requires no operator attention.

400-17. THEORY OF OPERATION

400-18. The Four-wire Resistance Scanner Module
(Figure 400-2) is a scanner module made up of two
scanner pebs and two input connectors. The module is
designed to provide all the source and sense connections
to operate as a 10 channel 4-wire resistance measurement
scanner. A general purpose scanner peb (in an odd
numbered slot) provides the 10 source lines and a low
level scanneér peb (in an even numbered slot) provides the
16 sense lines.

www.valuetronics.com
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400-19. The QGeneral Purpese Scanner PCB is a
programmabie, 10-channel relay scanner designed io
provide the source lines for 4-wire resistance
measurements. Channel scanning or multiplexing is
accomplished by a series of i2 form-A reed relays: 11
doubde-pole and one single-pole. Ten of the double-pole
relays serve as two-wire input channel switches to a
common high/low output bus, The eleventh two-pele
relay also contacts the itwo-wire bus; however, the
function of the eleventh relay is to isolate or deconple the
hus from the actual cutput connections. Whenany one of
the channel relays is energized, the decoupling relay is
alse activated to complete the two-wire input/output
circuit. The single-pole relay operates in paralle] with the
decoupling relay. When closed, the single pole relay
connects a common channel-input shield to the ouiput
shield connection to provide a three-wire output (Bus | -
high, low and shield),

400-20, The Low Level Scanner PCR is a
programmable, 10-channel relay scanner designed to
provide the sense lines for 4-wire resistance
measurements. Channel scanping or multiplexing is
accomplished by a series of 11 three-pele, form-A, reed
relays. Ten of the relays serve as three-wire input channel
switches to a common (high, low and shield) output bus.
The cleventh relay also.contacts the three-wire output
buas. However, the function of the eleventh relay is to
isolate or decouple the bus from the actual output
connections. When any one of the channel relays are
energized the decoupling relay is also activated to
complete the three-wire output (Bus Z - high, low and
shield),

400-21,  All scanner pebs installed in a controller
mainframe and/or extender chassis receive bod channel-
select. information from a 4-bit data bus (CS0 through
83). The 2-/4-wire switch {on the Extended Bus PCRH)
puts the controller mainframe in4-wire operation so both
scanner pebs receive the same channel-select data, This
data is decoded on each scanner pcb into 10 separate
channe! commands (0-9). Each channel line is first
buffered and then connected to one of the 10 channel
relay coils. Even though these commands are present the
relaye will not be energized inless the module receives an
even numbered block select (BSX) command. This
command is actually an address or enable signal which
applies voltage to the low side of the refay coils. When the
coil voltage is present the decoupling relay, the shield
relay and the selected channel relay are energized. At that
time the d-wire circuit is complete from the scurce line
{Bus 2) to the selected measurement channel and back to
the sense line {Bus 1).

400-22. MAINTENANCE

400-23. Introduction

400-24.  The following paragraphs cover the access and
performance test information for maintaining the switch
module.

400-3
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HIGH, LOW, SHIELD PER CHANNEL

Figure 400-2. Functional Block Diagram

400-25, Access information

400-26. Refer to the Installation information given
earlier in this section for scanner pcb access information.
Remove the rear panel input connector before attempting
to remove a scanner peb from its slot.

400-27. Performance Test
400-28. The performance test is designed to verify the

400-4
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overall operation for the Four-wire Resistance Scanner
Module and is intended for use as an acceptance test
and/or periodic maintenance check. The following
procedure is used to test both the Low Level and the
General PurposeScanner PCBs. The equipment used in
the test is listed in Table 400-2. If either of the scanner
pcbs fail any part of the performance test, corrective
action is required. The performance test is conducted as
follows: '



[. Fabricate a scanner test cable as shown.in
Figure 400-3 using the resistors specified in Table
400-2.

NOTE
Jumpers J1 thru J10 must be cut and jumper
Ji11 must be installed on the General Purpose

Connector for this test.

2. Install the Low Level Scanner PCBinslot 0 and
the General Purpose PCB in slot 1.

3. Install the input connectors and test cable,

4. Set the DMM to the 10 ohm range.

5. Connect the DMM to the controller mainframe
through the Analog Signal Cable (Bus 1 to sense;

Bus 2 to source}.

6. Manually program the conroller mainframe as
follows:

a. Lower channel boundary to 0.
b. Upper channel boundary to 9.
7. Manually scan channels 0 through 9. All of the

channels should read 10 ohms £1%. Any deviation
in this pattern indicates a defective pcb assembly.

Table 400-2. Regulired Test Equipment

OPTION -400

INETRUMENT RECOMMENDED MODEL
DMM (with 4-wire Fluke 8502A

resistance) :
Mainframe Fluke 2205A
Resistors (10 sach) Metal Film, 100}, £1%

GENERAI. PURPOSE ISOTHERMAL BLOCK

400-29. LIST OF REPLACEABLE PARTS

400-30. The replaceable parts of the Four-wire
Resistance Scanner Module Assembly are listed in Table
400-3. Refer to Section 6 of this manual for ordering

information.

CAUTION

indicated devices are sublect o damage by

sistic dlscharge.
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Table 400-3. Four-wire Resistance Scanner

FLUKE | MFE N
REF T9T | REC
nis GESCRIPTION STOCK SPLY MG PART HO. 0Ty | gty ?
Ho. COnE £
~500@® FOUR-WIRE RESISTANCE SCANNER ORDER  BY CPTION -400
- FIGURE 4004 :
GENERAL PURPOSE SCANNER PCB ASSY 639779 89536 UT1409 HEF
SEE OPTION =300 FIGURE 300-5
FUSED TERMINAL CONNECTOR 616863 89536 615868 REF
SEE OPTION -206 FIGURE 2005
LOW LEVEL SCANNER PCB ASSEMBLY 406607 89536  BOGKOT EEF
SEE GPTION <600 FIGURE 600-5
ISOTHERMAL INPUT CONNECTOR Logs73 89536 409573 REF
SEE OPTION -5£00 FIGURE 600-6
H1 SCREW, PHP, 5/S, .40 X 7/8 335133 89536 335133 4
H2 SCREW, PHP, 6-32 X 1/4 1521480 89536 152140 16
H3 WASHER, FLAT, #4 146225 89536 146225 j
MP1 DECAL, GENERAL PURFOSE CONM, 532133 89536 632113 1
Mpz DECAL, ISOTHERMAL INPUT CONN. 626899 89536 629899 1
MP3 ISOTHERMAL CONNECTOR HOUSING L4276 BYS36  41u2T76 ]

G ON
SUSJECT T0 DAMAGE BY
574

£
/AR
R\ %o
TR

%

AUTI
TIE ELECTRICITY

2205A-400

400-8

‘Figure 400-4. Four-wire Resistance Scanner
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800-1. INTRODUCTION

600-2. The L.ow Level Scanner Module (Option 2205A-
600} is a plug-in relay scanner module designed for use
with thermocouples or other low level analog signal
sources. The module consists of a Low Level Scanner
PCB and an Isothermal Block Connecior.

600-3. The Low Level Scanner PCB is 2 plug-in 10-
channel, relay scanner that cperates as a low-level anzlog
data multiplexer. Each relay is a 3-wire, low-thermal-
offset reed relay. Switched high, low, and shield inputs are
provided for each of the 10 channels: A decoupling relay
is used to isolate the high, low, and shield buses from the
common output contiections when a channel relay is not
activated. Activating any one of the 10 channel relays also
energizes the decoupling relay.

OPTION -600

~ Option 2205A-600
L.ow Level Scanner Module

600-4. The Isothermal Block Connector is an input
connector assembly designed for inputting low level
thermocouple voltages and/or general purpose voitages
to the Low Level Scanner PCB. Screw-type terminals
provide the connections for input cables. These terminals
are thermally integrated into an isothermal block which is
allowed to drift with ambient temperature. A temperature
measuring circuit monitors the block temperature and
returns a proportional veltage to the mainframe, This
voltage is used by a system controller to calculate the
temperature represented by each of up to 10
thermocouple generated voltages (i.e., one per channel).
The temperature measuring feature does not interfere
with ordinary voltage measurements,

600-5. SPECIFICATIONS
6006-6. The specifications for the Low Level Scanner
Module are listed in Tabie 600-1.

Table 600-1. Option -800 Specifications

Margware One each Low Level Scanner PCB and Isothermal Block Connector.

Channeis Ten 3-wire channels using low thermal offset reed relays. High, tow,
and shield are switched. Contacts are brought out to an isothermal’
block imput connector with screw-type terminals and monitored

reference junction temperature,

................................

Yoltage Offset
Switch Life

Less than 1 V.

Greater than 107 operations.

...............................

18 mA maximum,

input Voltage Limit 24V ac or 35V dc.

Common Mode Voitage Limit (Voltage)
between chassis and any inpub)

24 ac or 35V dc provide'd the input voltage limit is not exceeded.

Over Currerd Prodection ..................

100 ohim resistor in series with each input line.

* Maximum voliage bewteen any two terminals in the system including normal mode as well as common mode voliages.

600-1
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600-7. INPUT COMNECTIONS

600-8. The analog interface is completed through an
Isothermal Block Connector with screw-type terminals.
Figure 600-1 identifies the location of the high, low, and
shield input terminals for each of the 10 channels. Access
to the terminals is accomplished by removing the four
cover screws from the decal side of the connector
enclosure. As input connections are completed, use the
space provided on the connector decal to identify the
connector’s logical block assignment and each of its input
signals.

REMEYVE THIS SIDE FOR AGCESS

2205A-008 BLOCK ST
ISOTHERMAL INPUT CONKECTOR

_ CONNECTION
CHO § DIAGRAM
CH 1 :
o7 HOLO SH
o3 | l 0@ ®
g XX

: R R K

BHs 160
CH 6 R X
CHT | 5 88 ®
CH 8 R XX
cH g " _ Y X

ON: MAX VOLTAGE EEN peee
CAUTION: BETW
INPUTS : 24 VAC OR 35 VOO ‘ese

JOHN FLUKE MFG. COD., INC.
MADE IN EVERETT, WA. USA.

Figure 800-1. Input Connector Terminals

800-5. INSTALLATION

600-10. The Low Level Scanper Module is installed in
two parts. First the Low Level Scanner PCB is installed,
then the Isothemal Block Connector is installed.

600-11. The Low Level Scanner PCB can be installed in
any slot available in the controlier mainframe. Install the
scanner pchb as follows:

WARNING

REMOVE LINE POWER AND ALL OTHER
HIGH YOLTAGE INPUTS TO THE MAIN-
FRAME BEFORE STARTING THIS PRC-
CEDURE.

[. Remove the top dust cover from the controller
mainframe. :

600-2
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2. Remove the guard chamber cover.
CAUTION

Handle the scanner pchk by itz edges to aveid
sortaminating the poh with oll from the hands.
The use of gloves is recommended.

3. Select the stot that includes the logical block of
channels the scanner pcb is to represent. Align the
scanner ins the slot so that the 44-pin board-edge
connector is toward the rear of the unit, and the
small offset board-edge connecters are toward the
bottom of the unit. Push the scanner pcb straight
down onto the mating connectors.

4, Install the guard chamber cover.

5. Install the top dust cover.

600-12. The lsothermal Block Connector can be
installed in any one of the controller mainframe slots
which contain a relay scanner peb, Install the connector
as follows:

}. Unlatch the shide fasteners located on either
side of the protruding enclosure at the rear of the
controller mainframe,

2. Remove the enclosure from the rear panel

3. Locate the desired slot on the rear panel and
check to ensure that a scanner peb is installed inthe
siot.

4. With the connector key toward the top,
position the connector in the guides of the selected
slot and mate it with the connector on the scanner
pch.

5. Install the retaining screw and washer that hold
the input connector to the controller mainframe.

6. [Install the rear panel enclosure,

600-13. OPERATION
600-14. Once instailed, the Low Level Scanner Module
requires no operator attention.

600-15. THEORY OF OPERATION

600-16. The Low Level Scanner Module (Figure 600-2)
is & l0-channel relay multiplexer that provides the
selection of input analog signals to the output bus of the
mainframe. An Isothermal Block Connector provides the
reference junction temperature for use with
thermocouples.
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Figure 800-2. Functicnal Block Diagram

600-17. The Low Level Scanner PCB is a
programmable [0-channel relay scanner designed to
operate as a plug-in option in any one of the slots in a
controlier mainframe. Channel scanning or multiplexing
is accomplished by a series of 11 three-pole, form-A, reed
relays. Ten of the relays serve as three-wire input channel
switches to a common (high/low/shield) output bus. The
_eleventh relay also contacts the three-wire output bus;
however, the function of the eleventh relay is to isolate or
decouple the bus from the actual output connections.
When any one of the channel relays is energized the
decoupling relay is also activated to complete the three-
wire input/output circuit.

600-18. Al scanner pcbs installed in the comtroiler
mainframe and/or extender chassis receive bed channel-
select information in paraliel from a 4-bit data bus (CS0
through C83). This data is decoded on each scanner pchb
into 10 separate channel commands (0-9). Each command
Iine is first buffered and then connected to one of the 10
channel relay coils. Even though these commands are
present, the relays will not be energized unless the scanner
pch receives a block select {BSX) command. This
command is actually an address or enable signal which
applies a control command to the low side of the relay
coils. When thissignal is present, the decoupling relay and
the selected channel relay are energized. At that time the
analog input data on the selected channel appears at the
scanner output terminals.

www.valuetronics.com
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600-19. The Isothermal Block Connector provides the
connections necessary for suppling voltage and/or
thermocouple temperature inputs to any of the 10 scanner
channels. Input connections are in the form of 10 sets of 3-
screw terminals (high, low, and shield). The input signals
at any given channel are measured in terms of voltage.
When thermocouple inputs are used, temperature is
calenlated using both the thermocouple voltage and the
reference voltage. The voltage of the junction is normally
539.2 mV at 25°C. To convert the reference junction
voltage to a temperature use the formula:

T (°C) = 250.17 - (417.54 x Vref)

600-20.  Assuming that a thermocouple is providing the
input signal to a channel when the temperature function is
programed, the isothermal connector provides a remote
measurement device with information necessary to
compute the actual temperature at the thermocouple
probe. This information includes the thermocouple
voltage at the input terminals and a voltage indicative of
the thermocouple input terminal temperature. The
thermocouple input voltage is a direct result of the probe
temperature versus the input terminal temperature. The
input terminal temperature is measured by a seperate
sensing circuit and is electricaly isolated from
thethermocouple connections. ‘

600-21. The mass and temperature response of the
isothermal block is such that the input terminal
temperature and the semiconductor sensor are held to
within less than +0.05°C of each other. Actual block
temperature is allowed to vary with ambient temperature.

600-22. When a relay scanner is addressed, the
temperature sensing circuit provides the remote
measurement device with a voltage proportional to the
temperature of the isothermal block. This method of
compensating a thermocouple reference junction is
accurate over a temperature range of {t t0.50°C.

§00-23. MAINTENANCE

600-24. Introduction _
600-25. The following paragraphs cover the access and
performance test information for maintaining the
module.

600-28. Access information

600-27. Refer to the imstallation information given
earlier for scanner pch access information, Remove the
input connector before attempting to remove the scanner
pch from its slot,

600-28. Performance Test

600-29. The performance test is designed to verify the
overall operation of the Low Level Scanner Module and
is intended for use as an accepiance test and/ or periodic
maintenance check. The equipment used in the test is

600-3
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specified in Table 600-2. If the scanner pcb fails any part
of the performance test, corrective action is required. The
preformance test is conducted as follows;

1. Fabricaté a scanner test cable as shown in
Figure 600-3 using the resistors specified in Table
600-2.

2. Install the Low Level Scanner Module and the
test cable in the channel 0-9 slot of the controlier
mainframe,

3. Set the calibrator output to 0V de.

4. Connect the test cable leads to the calibrator’s

voliage output terminals (red to positive, black and
white to negative),

5. Set the calibrator output to +1.000V dc.
6. Manually program the mainframe as follows:
.a. Lower channel boundary to 0.
b.  Upper channel boundary to 9.
7. Manually scan channels 0 through 9. Channels
0 should read +0.1V dc. A cumulative +0.1V
increase should be observed on each of the
remaining channels (channel 9 should read

~+1.000V de +19%). Any deviation in this pattern
indicates a defective pcb assembly.

Table 600-2. Required Test Equipment

860-30. LIST OF REPLACEABLE PARTS

600-31. The replaceable parts of the Low Level Scanner
Module are listed in Table 600-3. Refer to Section 6 of this
manual for ordering informaticn,

CAUTION

indicaled devices are sublect fo damage by
siaiic discharge.

RES!STORS
ARE:
1 kS £1%, 1/4W INPUT
_ CONNECTOR
CHANNEL
RED HIGH LOW SHIELD
8
7
6
5
é
24 INCH LEADS
: 4
®
3
2
1
0
| BLACK

INSTRUMENT RECOMMENDED MODEL
DC Voltage Calibrator | Fiuke 515A
Mainframe Fluke 2205A ‘
Resistors {10 each) Metal Film, 1K £1%, 1/4W
DMM Fluke B520A
600-4
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Figure 600-3. Scanner Test Cable



Table 500-3. Thermocouple Scanner Module

OPTION -600

: i .
REE : FLUKE | MG 107 [ REC | g
BES DESCRIPTION 760K SPLY MFG PARY KO, v Loyl ¥
Wo. | cooe Ty Ty o
~600@ THERMOCOUPLE SCANNING MODULE ORDER  BY OPTION -600
{ SEE FIGURE 600-14)
~60041®  LOW LEVEL SCANNER PCB ASSEMBLY 6397T4C  B9536  H0G60T 1
~60042 ISCTHERMAL INPUT CONNECTOR B095T3 89536 409573 1
H1 SCREW, PHP, L0 X 7/8 335133 89536 335133 2
H? SCREW, PHP, 6-32 X 1/4 1521480 89536 152140 8
H3 WASHER, FLAT, #i 146228  B9536 146225 2
MP1 DECAL, ISOTHERMAL INPUT CONN. 629899 BYS36 629899
MPZ ISOTHERMAL CONNECTOR HOUSING 418276 BY%36 H1U2T6

. H1{2) /'HS{E)

2205A-600

Figure 800-4. Thermocoupie Scanner Module

www.valuetronics.com
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OPTION -6800

Table 600-4. Low Lavel Scanner PCB Assembly

' FLUKE | MFg N

REF DESCRIFTION STOCK 1 SPLY HIFG FART HC. TOT | BEC $
oEs NG CODE ory | g1y !

-600510 LOW LEVEL SCANNER PCB ASSEMBLY 539740 BG536  NOGEOT EEY

FIGURE 600-5 (22004-4029T)

CRO DIOPE, HI-SPEED SWITCHING 203323 07910 1NBU4B 11 3

CR1Y DICDE, HI-SPEED SWITCHING 203323 07910 1NL4LS REF

CR2 DICDE, HI-SPEED SWITCHING 203323 07810 TNHBLE REF

CR3 DIODE, BI=-SPEED SWITCHING 203323 07910 1NLuLE REF

CRY DIODE, HI-SPEED SWITCHBING 203323 07010 1Nuhsg REF

CR% DICDE, HI-SPEED SWITCHING 203323 07910  1NH4AR REF

CR6 DICDE, HI~SPEED SWITCHING 203323 07910 1NBLLE REF

CR7 DIODE, HI-SPEED SWITCHING 203323 07910 1EH4KEE REF

CRS DICDE, HI-SPEED SWITCHING 203323 07910  1HUZLE REF

CR9 DICDE, HI-SPEED SWITCHING 203323 07910 1KN444B REF

CR10 DICDE, HI~SPEED SWITCHING 203323 07910  1NM4LE REF

H1 SCREW, $/5, 6-32 ¥ 3/8 572537 89536 S5T2537 5

Jth CONNECTOR, MALE, 12-PIN 380683 27268  A2802-00~-6E-1121 1

Ko-K10 RELAY COIL ASSEMBLY

Ko=-K11 COIL, REED RELAY, 135 +/=-10%, 5V 380709 T1707 EBR206 11

KowK12 CORE, METAL, RELAY COIL 380451 89536 380451 1

MP1 SHIELD, BOTTOM 526830 84536 526830 1

MPZ SHIELD, TCP 526863 BG536 526867 1

MP3 SPACER, SHIELD, BOTTCM 412320 89536 412320 1

MPh SPACER, SHIELD, TOP 412312 89536 412312 1

MP5 SPACER, XSTR MOUNT W/Q11 152207 07047 10123-DAP 1

HPE COIL PCB 509334 89536 L0933 1

MPT 1 MICROVOLT REED PCB §pge76  B0536 409276 1

P1l CONNECTOR, FEMALE, 12-PIN 3806917 27264 21485B0G-52-3122 1

Q0 X3TH, SI, PNP 195974 Q4T13  2NH3406 13 2

Q1 XSTH, 3I, PNP 165974 04713 2HN39006 REF

2 XSTR, 3L, PNP 195G74  QLTI13  2N3906 REF

Q3 XSTR, SI, PNP 1950974 o713 2N3G05 REF

Q4 XSTR, 3I, PNP 195674 OHT713  2N3IG06 REF

Q5 AS8TR, 8I, PNP 195074 04713 2N3G06 REF

Q6 XSTR, 3I, PNP 195074 04713 2N3906 REF

Q7 XSTR, SI, PNP 195GTL  QUT13  2N3Q06 REF

Q8 X3TR, SI, PNP 19597 04713 2N3906 REF

09 XSTR, 3I, PNP 195974 Q04713  2N39C6 REF

Q10 X3TR, SI, NPH 218366 QUT13  2N39CH 3 1

Q11 XSTR, 3I, NPN 182106 07263 2N3643 1 1

Q12 XSTR, FET, N-CHANWEL 429977 89536 429977 1 1

RO RES, DEP. CAR, 470 +/~-5%, 1/4V 243434 80031 CR251-4-SPYTOE 31

Rt RES, DEP. CAR, 470 +/=5%, 1/44 343434 80031 CR251-4.5P470E REF

w2 RES, DEP. CAR, 470 +/-5%, 1/4W ' 343434 80031 CR251=U4~SPYTOE REF

13 RES, DEP. CAR, 470 +/-5%, 1/ 4W 343434 80031 CR251-4-5P470E REF

Ry RES, DEP, CAR, 470 +/=-8%, 1/4% 343434 BO031 CR2S1=-U4-5P4TOE REF

o) RES, DEP. CAR, 470 +/-5%, 1/4W 343434 80031 CR251-4-BPUT0E REF

‘R6 RES, DEP, CAR, ATO +/—5%, 1/4W 343434 80031 CR251-4~-5PATOE REF

RY RES, DEP, CAR, 470 +/-5%, 1/4u 343434  B0031 CR251-4-BPUTOE REF

g8 RES, DEP. CAR, 470 +/-5%, 1/4W 343434 80031 CR251-U4-S5P4TOE REF

RG RES, DEP, CAR, 470G +/ =58, 1/4W 3u3434 80031 CR251-8-5PUTOE REF

600-8
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OPTION -600

Table 600-4. Low Level Scanner PCB Assembly {coni)

: [V
REF | FLUKE | MFG ‘ o | i p
: BESCRIPTION _ . STGEK SPLY MFG PART NO. T
- R10 RES, DEP, CAR, 470 +/-53, 1/4W 343434 80031 CR251-4~-SPUTOE REF
R11 EES, DEP, CAR, 470 +/-5%, 1/4W 343435 80031 CR251-U-SP4TOE REF
R12 RES, DEP. CAR, 470 +/-S%, 1/4¥W 343434 80031 CR251-4-5PUTOE REF
R13 RES, DEP. CAR, 70 +/-5%, 1/4 343434 BOG31  CR251-4-5PUTOE REF
Rik RES, DEP. CAR, 470 +/-5%, 1/4W 343434  BOO31 CR251-4-5P4TOE REF
R15 RES, DEP, CAR, 470 +/-5%, 1/4W 343434 BOO31 CR251-4-5P4TOE REF
R16 RES, DEP. CAR, 470 +/-5%, 1/4W 343434 B0031 CR251-4-5PUTQE | REF
Ri7 RES, DEP, CAR, 470 +/~35%, 1/4W 343434 80031 CR251-4-5PLTORE REF
R18 RES, DEP, CAR, A70 +/-5%, 1/4W 343434 80031 CR251-4~5PRTOE REF
Rig RES, DEP. CAR, H70 +/-5%, /44 343434 80031 CR251-4-BPETOE REF
R20 RES, DEP. CAR, 470 +/-5%, 1/4W 343434 80031 CR251-4-5PUTOE REF
#21 RES, DEP. CAR, 470 +/-5%, 1/BY 343434 80031 CR2S1-4-5PYTOE REF
22 RES, DEP. CAR, 47G +/-5%, 1/u4 343434 80031 CR251-4-5PATUE REF
23 RES, DEP. CAR, 470 +/-5%, 1/4W 343534 BOO31 CR251-4-5PUTOE REF
R24 RES, DEP., CAR, 470 +/-85%, 1/4W 343434 800371 CR251-4-5P470F REF
R2% RES, DEP. CAR, 470 +/-5%, 1/4W 343434 B0O031 CR2Z51-4-5PLTGE REF
R26 RES, DEP. CAR, 470 +/-5%, 1/LW 343434 80031 CR251-4-5PL7OE REF
R27 KES, DEP. CAR, 476 +/-5%, 1/4W 343438 BOO31 CR251-4~5PLTOE REF
R28 RES, DEP. CAR, H70 +/-5%, 1/4¥ 343434 80031 CR251-4-5PW7CE RKEF
R2G HES, DEP. CAR, 470 +/-5%, 1/4W 343434 BO0O31 CRZS5T1-4-5PATCE REF
R33 RES, COMP, 10K +/-5%, 1/2W - 109165 01121 EB1035 1
R34 RES, DEP, CAR, 470 +/-5%, 1/4¢ 343434 80031 CR2ZS1-U-5PUTOE REF
50 SWITCH, DRY REED, SP3T, 3W, 40V 450627  B9536  h50627 o33
31 SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 450627 REF
52 SWITCH, DRY REED, SPST, 3W, 4GV 450627 89536 450627 REF
53 SWITCH, DRY REED, SP3ST, 3W, 40V 380717 95348 MR-0780-3 REF
34 SWITCH, DRY REED, SPST, 34, 40V 50627  B9536  U5062T REF
55 SWITCH, DRY REED, SP3T, 3%, 40V 48627 89536 450627 REF
86 SWITCH, DRY REED, SPST, 3W, 40V Lso627 89536 450627 " REF
8T SWITCH, DRY REED, SP3T, 3W, 40V 450627 89536  hs0627 REF
S8 SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 U50627 REF
58 SWITCH, DRY REED, SP3T, 3W, 40V 380717 95348 MR-0TBO-3 REF
310 . SWITCH, DRY REED, S3PST, 3W, 40V 450627 89536 450627 REF
S SWITCH, DRY REED, SPST, 3W, 40V 50627 69536 450627 REF
312 SWITCH, DRY REED, 3PST, 3W, 40V 450627 89536 | US062T : REF
3513 SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 450627 REF
Sth SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 450627 REF
315 SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 L50627 REF
316 SWITCH, DRY REEDR, SPST, 3W, 4OV 450627 89536  L50627 REF
S17 SWITCH, DRY REED, SPST, 3W, 10V 450627 89536 ES0627 REF
318 SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 450627 REF
31¢ SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 450627 REF
3520 SW1TCH, DHY REED, SPST, 3W, L0V hE0627  B8G536 450627 REF
321 SWITCH, DRY REED, SPST, 3W, W40V 450627 89536 450627 REF
822 SWITCH, DRY REED, SPST, 3W, 40V 450627 89536 450627 REF
823 SWITCH, DRY REED, SPST, 3W, 40V E0627 89536 450627 REF
S24 SWITCH, DRY REED, SP3T, 3W, 40V 450627 89536 450627 REF
325 SWITCH, DRY REED, SP3T, 3W, 40V 450627 89536 450627 REF
326 SWITCH, DRY REED, SPST, 3W, 40V 450627 89836 450627 REF
327 SWITCH, DRY REED, 8PST, 3W, 40V 50627 89536 450627 REF
600-7
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OPTION -800

Table 660-4, Low Level Scanner PCB Assembily {cont)

REF
B£S

DESCRIPTION

FLUKE
STOEK
NG

wrs
seLY

CODE

MFG PART N0,

TOT | REC
Qry | Q1Y

m-——i:ﬁzi

528
$29
530
331
s32

01
Xu1

SWITCH, DRY REED, SPST, 3W, 40V
SWITCH, DRY REED, SPST, 3W, 40V
SWITCH, DRY REED, SPST, 2W, 40V
SWITCH, DRY REED, SPST, 3W, 4oV
SWITCH, DRY REED, SBST, 34, 40V

IC, C~MOS, 1~OF-10 DECODER
SOCKET, IC, 16-PIN

450627
458627
850827
450627
450627

407981
276535

89536
89536
89536
89536
89536

12040
91506

Asgb27
L0627
550627
Lso62T
450627

MMTACHZ
316 AG39D

REF
REF
REF
REF
REF

KO ﬁ% K1

K2

(S
TSI
e -

K3

-
e
e
p—.

L
!OOOOOOOOOOOO}E

o |f

bt b
CS52. 0
LT

A

ko

O
AT T
CREIT D
C B >

K8

il

{ iz,
T

@

el e
el BE oo

Rinn e

CAUTION
SUBJECT YD DAMAGE BY
STATIC ELEETRICITY

2200A-1629

SI3
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Figure 600-5. Low Lsvel Scanner PCB Assembly
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P14

2200A-4029

Figure 600-5. Low Level Ssanner PCE Assembiy (cont)
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OPTION -600

Table 800-5. isothermal Input Conneclor

FLUKE | mFg N
REF T | REC
s NESCRIPTION STOCK | SPLY MFG PART NO. ﬂ;‘{ :
NE. CODE ary oty T
~H 0042 ISOTHERMAL INPUT CONNECTCR 409573 BG536  40OST3 REF
FIGURE 600-6 (2200A-4023T)
C1 car, CER Q.05 UF +/=20%, 50V 149161 56288 5502341 1
H1 SCREW, FHP, S/S5, L-ig X 3/8 256024 89536 256024 3
Hz SCREW, PEP, 4-40 X 1/2 152132 89536 152132 k
H3 SCREW, PHP, 6-32 X 1/1 385401 89536 385401 30
Hi RIVET, #4 X .500 276493 89536 276493 2
H5 WASHER, FLAT #i 147728 89536 147728 2
MP1 INSULATOR, ISOTHERMAL BLOCX 373380 89536 373340 1
MPp2 ISOTHERMAL BLOCK 412379 8%536 412379 1
MP3 KEY, POLARIZING 961060 00779 53037k 1
MPy S0CKET, COMPONENT LEAD 343285 00779 2-331272-6 44
P13 CONNECTOR, BOARD-EDGE, 44-PIN 385674 13511 R25-22221-105 1
Qi XSTR, SI, PNP (SELECTED) 380394 89536 380394 1 1
Qz ¥STR, FET, ¥-CHANNEL 429977 89536 A29977 i 1
R1 RES, DEP. CAR, 330K, +/-5%, 1/4W 376640 80031 CR251=4-5P330K 1
R2 RES, COMP, 4.7K +/~B5%, 1/LW 348821 01121 CBYT25 1
R3 RES, MIL. FILM, 130K +/~-1%, 1/8W 221648 ©1637 MEF1-81303F 1
- RY RES, FACTORY SELECTED
(76.8K, 100K, 147K, 287K OR OPEN)
g5 RES, VAR, CERMET, 150X +/-10% 414102 11236 360T1514 1 1
600-10
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OPTION -800

H2(2)
H5{2)
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Figure 600-6. Isothermal Input Conneclor
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INTRODUCTION

This section contains information necessary to backdate
the manual to conform with earlier pcb configurations.
To identify the configuration of the pcl's used in your
instrument, refer to the revision letter {marked in ink) on
the component side of each pcb assembly. Table 8-1
defines the assembly revision levels documented in this
manual.

NEWER INSTRUMENTS

As changes and improvements are made to the
instrument, they are identified by incrementing the
revision letter marked on the affected pck assembly.
These changes are documented on a supplemental
change/errata sheet which, when applicable, is inserted at
the front of the manual.

2205A

Section 8

Manual Change Information

OLDER INSTRUMENTS
To backdate this manual to conform with earlier revision
levels, perform the changes indicated in Table 7A-L

CHANGES
The following design changes, unless otherwise noted,
affect only Section 6 and Sectiori ¢ of this manuval

&  Section 6, parts list and component location
drawings.
® Section 9, schematics and component location

drawings.

The material affected within these seciions is easily
determined by the type of change. See Table 8-2,

Table 8-1. Manual Stalus and Backdating Information

Ref

Eluke * To adapt manual to earlier rev configurations perform changes
Opct)irors Assembly Part | in desending order (by no.), ending with change under desired rev fetter
No. Name No. (~laielclple{rle{nfs]ciim]n]ep
At FRONT PANEL 611061 |
DISPLAY PCB ASSY
TH
A2 MOTHER BOARD 468132 X
PCB ASSY
POWER SUPPLY
A3 611897 X
PCB ASS8Y
EXTENDER BUS
A4 611087 —
PCB ASSY
* X = The PCE revision levels documented in this manual,
# = These revision letiers were never used in the instrument.
= Ng revision letter on the PCB.

www.valuetronics.com
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Table 8-2. Material Affected By a Change

MATERIAL AFFECTED = »

TYPE OF CHANGE

Paris List

Schematic

Component
Location

Electrical Vailue

F_’art_Number

Hardware

Size/Location
{physicai}

Addition/Deletion
{electrical)

8-2
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U.S. SALES AREAS for all Fluke products

Ai, Huntsville
John Fluke Mfg, Co., inc.
3322 8. Memorial Parkway
Suite 96
Huntsville, AL 35801
(2085) 881-8220

AZ, Termnpe
John Fluke Mfg, Co,, Inc.
2211 5. 4Bth Street
Suits 8
Tempe, AZ 85282
(602} 438-8314

Tucson
{602} T90-9881

CA, Los Angeles
John Fluke Mfyg. Co., Inc.
20802 South Bonita St
Carsan, GA 90748
{213) 538-3800

San Diego
John Fluke Mfg, Co,, Inc.

4540 Kearny Vitla Rd,, Suite 115

San Disgo, CA 92123
(618) 202-76586

Sanfa Clara

Johin Fluke Mfg. Co., inc.
2300 Walsh Ave., Bidg. K
Santa Clara, CA 95051
(408) 727-0513

Tusiin

John Fluke Mfg. Co., Inc.
15445 Red Hill Avse., Suite F
Tustin, CA 92680

(714} 838-8863

CO, Denver
John Fiuke Mig. Co., Inc.
1980 South Quebec 5t #4
Denver, CO 80231
(303) 750-1222

CT, Hastlore
John Fluke Mfg. Co., Inc.
Glen Lochen East
41-C Mew London Turnpike
Glastonbury, CT 06033
(203) 65%-3541

FL, Oriendo
John Fiuke Mig, Co.inc.
940 M. Fern Creek Ave.
Orlandg, FL 32803
(305) 896-4881

GiA, Atlanta
John Fiuke Mfg. Co., Inc.
2706 Delk Rd., Suite 256
Marietta, GA 30087
{404) 953-4747

14, lowa Cliy
(319) 354-2811

IL, Ghicago
John Fluke Mtg. Co., inc.
3740 Industrial Ave.
Rolling Meadows, |i. 60008
{312) 388-0850

N, indianapoils
Joha Fluke Mfg. Co., Inc.
8777 Purdue Road
Sulte 101
Indianapolis, {N 46268
{317) 875-7870

KS, Kansan Clty
{813} 351-8800

LA, New Orleans
{504} 455-0814

WA, Burlington
John Fluke Mfg. Co., Inc.
25 “B” Street
Burlington MA 01803
{617) 273-4674

MO, Baltimore
{301) 792-7080

Rockville

John Fluke Mfy. Co., Inc.
5640 Fishers lLane
Rockville, MD 20852
{301) 770-1570

Ml, Detroli
John Fiuke Mfg. Co,, Inc.
33031 Schoolcraft
Livenia, Ml 48150
{313) 522-8140

#N, Bloominglon
Jonn Fluke Mig. Co., Inc.
1801 E. 79th St., Suite 9
Bioomington, MN 55420
(612) 854-5526

MO, 5t Louls
John Fiuke Mfg. Co., Inc.
2026 Weoodland Parkway
Buite 105
S, Louis, MO 63141
(314) 993-3805

MG, Greensboro
John Fiuke Mig. Co., Inc.
131G Beaman Place
Greenshoro, NC 27408
(818) 273-1918

N, Paramus
John Fluke Mifg. Co., ine.
P.O. Box 930
West 75 Cantury Road
Paramus, NJ 07652
{201} 262-9550

NM, Albuguerque
John Fluke Mfg. Co., inc.
1108 Alvarado Drive N.E.
Albuguerqgue, NM 87110
(505) 881-3550

MY, Rochester
John Fluke Mfg. Co., Inc.
4515 Cuiver Road
Rochester, NY 14622
{718) 323-1400

OH, Cleveland
John Fluke Mfg. Co., Inc.
7830 Freeway Circle
Aiddieburg Heights, OH 44130
(216} 234-4540

Colurmbus
(614) BB9-5715

Dayton

John Fluke Mfg. Co., inc.
4756 Fishburg Rd.
Dayion, OH 45424

(513) 233-2238

OR, Poritand
Johin Fluke Mfg. Co., Ihc.
2700 NW 185th
Suite 2080
Poriland, OR 97229
(503) 629-5928

PA, Philedelphia
John Fluke Mig. Co., Inc.
1010 West 8th Ave., Suite B
King of Prussia, PA 19406
{215) 265-4040

Plitaburgh
(412} 263-5171

T¥, Daoligs
John Fluke Mig. Co., Ing.
14400 Midway Road
Datlag, TX 75234
{214) 233-9580

Houston

John Fluke Mfg. Co., Inc.
4240 Blue Bonnet Dr,
Stafford, TX 77477

{713) 491-5995

San Antonio

John Fluke Mig. Co., inc.
10417 Guifdale

Ban Antonio, TX 78216
{512} 340-2621

UT, Salt Lake City
{801} 268-9331

WA, Seatile
John Fluke Mfg. Co., Inc.
5020 148th Ave. N.E.
Suite 110
Redmond, WA 88052
(208) 881-6968

Service Center Areas

CA, Burbank (213) 849-4641
CA, Santa Clara (408) 727-8121
GO, Denver (3G3) 750-1228

Fl., Ovlando (305) 896-2266

iL, Chicago (312) 366-5880
MA, Burllngton (617} 273-4678
MDD, Rockvitie (301) 770-1576
NJ, Paramus (201} 262.8550
TX, Delias {214) 233-9945

WA, Everett {206) 356-5560

For more information on Fluke products or Sales Offices you may dial (800) 426-0361 {oli-free in most of the U.S.A.
From Alaska, Hawaii, or Washington phone (206) 356-5400. From Canada and cther countries phone (206) 356-5500.

John Fluke Mfg. Co., Inc., P.O. Box C8080, Everstt, WA 98206
Fluke {Holland} B.V., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands. Phone ((13) 673973
2®  Litho in U.S.A, 4/84
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INTERNATIONAL SALES OFFICES

Arguntina &

Coasin S.A,

Virray goi Pino 4071
Buanos Alres, Argentina
Tek §82-5248, TLX: 22284

Auntraiis ©

Elmeascs Instruments Pty Lid,
P.O. Box 30, Concord, N.S.W.
Australia 2137

Tal: (2) 736-2888, TLX: (780} 25887

Elmeasco Instrumants Phy Lid.
21-23 Anthony Drive

ME Waverly, VIC 3149
Australia

Teoir 233-4044, TLX: {790} 36206

Eimeasco Instruments Pty Lid,
Protessional Suites Bidg.
G.P.O. Box 2360

Brisbane, 4001, Australia

Tel: (07) 369-8688

Eimeasco instrumaents Pty Lid.
G.P.O. Box 1240, Adelaide
South Austratia 5001

Tel (08) 2711839

Eimeasco Instruments Pty Ltd.
PO, Box 95, Gosnells

West Australia 8110

Tal: (09) 368-3362

Austriz m

Walter Rekirsch

Efektronische Gerate GmbH & Cao,
Vertrieb KG

{Obachgasse 28

1220 Vienna, Austria

Tel: {0222} 235555, TLX: 134758

Bangladesh @
RMothertang Corporation
24 Hatkhola Rd., Tikatuli
Dacca 3, Bangtadesh
Tel: 257248 or 255776

Belglum B

Fluke {Belgium} S.A/N.V.

&, Rue de Geneve

1140 Brussels, Belgium

Tel: (2} 2184090, TLX: 26312

Bolivla ¢

Coasin Bolivia S.R.L.
Casilia 7295, La Paz, Bolivia
¥ol: 40962, TLX: 3233

Brazi @

Fluke Brasi-industria £

Comercic LTDA

Al Amazonas 422,

Alphavitie, Barueri,

CEP 06400 Sao Paulo, Brazil

Tel: (011) 421-8477, TLX, 01135589

Fluke Brasil-industria E
Comercio LTDA

Av. Henrique Valadares, 23/401
Rio de Janeire, Brazil

Tol: 262-1287

Brungl ¢

Rank O'Connor's {(PTE} Limited
No. B, Bik.

Sufri Shop Haouse Complex
Mila 1. Jalong Tutong

Bandar Seri Begawan, Brunei
Tel: 26680

Bulgara &

Amtest Associates Lid.

Clarence House, 31, Clarence St
Staines, Middiesex TW18 45Y
United Kingdom

Tek (784) 63555, TLX: 928855

Canads o

Adlan Grawford Assoc, Lid,

#14 1535 30th Ave. MN.E.

Calgary, Altherta T2E 825

Tel: {403) 2301341, TLX: 03-821188

Allan Crawiord Assoc., Lid,
P.0. Bag 3967

Postal Station "D

150434 - 118 Ave.
Edmonton, Alberta THL 41
Tel: {403) 451-4863

Alian Crawford Assoc., Lid,

3795 Willlam Street

Burnaby, British Columbia V5C 3H3
Tal: {804} 284-1326, TLX: (4-54247

Alian Crawford Assoc., tid.
881 Lagy Ellen Place
Ottawa, Ontario K1Z 5L3

Tel: {613) 722-7682, TLX: 0533600

Alian Crawiford Assoc., Lid.

8503 Northam Drive

Mississguga, Ontario 1.4V 12

Tek {418) 678-1500, TLX: 06368769
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M.B. Elactronigque SA.

Rue Fourny 808

78530 BUC

B.P Mo, 31

78330 BUC, France

Tai: (3) 9568131, TLX: {842) 6958414

Garman Democraiic Republic &
Amttest Associates Lid,

Clarence House, 31, Clarence St
Staines, Middlasex TW18 48Y
United Kingdom

Tah (784) 63558, TLX: 928855

Geringn Federsl Republic &
Fluke (Deutschiand} Gmbit
Osgkar-Messter-Sirasse 18
B045 fsmaning, Wast Garmany
Tel. (089) 96050, TLX: 522472
Rapitax: (089) 9605166

ke {Deutschiand} Gmbit
AMeineckestrasse 53

4000 Dusssidort 30, Wast Germany
Tel (0211} 450831, TLX: (841} 85685576

Greece ®

Heitenic Seientific Representations Lid.
11, Vrasside Strest

Athens 612, Greece

Tel: (1} 711140, TLX: {883} 219330
Hong Kong @

Schmidt & Co Lid

18th Fi, Great Fagie Cenira

23 Harbour Road

Wanchai, Hong Kong

Tel: 5-833-0222, TLX: 74768

Hungary ®

Amitest Associates Lid,

Clarence House, 31, Clarence St.
Staines, Middiasex TW18 48Y
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uL Unguarded Logic
GL Guarded Logic
D80-D87 Data Bus (7-8i1)
REN Remote Enable

WR Write

TO Clock Quiput

ALE Address Latch Enable
RD Read

PORT ( EN Port O (Zero) Enable
IFC Interface Clear

WR DIS Write Disabled

sD Serial Data

30 Serial Clock (BCD)

CS0 thru C83
S0 thru DS3
HS0 thru HS3

Channel Select (BCD)

~Decade Select (BCD)

Hundreds Select

REF COM Heference Common |
HIGH Analog High

LO Analog Low

A/D COM Analog-to-Digital Common
BSO thru BS9 Block Select 0 thru @

A COM Analog Common

DIO Data Input/Output

DAV - Data Valid

ATN Attention

RFD Heady For Data

DAC Data Accepted

EQI ~ End Or Identify

SRQ Service Request

Figﬁre 9-1. Mnemonics

9-2
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LINE POWER
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P13
/
PE P4 T
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