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Notwithstanding any provision of any agreement the foilowing warranty is exclusive;

The JOHN FLUKE MFG. CO., INC., warrants 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
1o the original purchaser, This warranty shall not apply to fuses, disposable batteries (rechargeable type batteries are
warranted for 80-days), or any product or parts which have been subject to misuse, neglect, accident, or abnormal
conditions of cperations.

in the event of failure of a product covered by this warranty, Jahn Fluke Mfg, Co., Inc., will repair and caifibrate an
instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's
examination discloses to its satisfaction that the product was defective. The warranior may, at its option, replace the
product in lieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or
replacement wili be made without charge. |f the faflure has been caused by misuse, neglect, accident, or abnormal ™™
conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate will be submitted before
work is started, if requested.

“THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS CR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY iIMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,

- OR ADEQUACY 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.

H any fallure occurs, the foliowing steps should be taken:

1. .'Notify the JOHN FLUKE MFG. CO., INC., or nearest Service facility, giving full details of the difficulty, and
include the model number, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded {c you.

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

SHIPPING TC MANUFACTURER FOR REPAIR OR ADJUSTMENT
All shipments of JOMN FLUKE MFG, CO., INC., instruments should be made via United Parcel Service or “Best Way"~
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable

container that is rigid and ot adequate size. If a substitute container is used, the instrument shoutd be wrapped in paper
and surrounded with at least four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. All material in the
container shouid be checked against the enclesed packing list. The manufacturer wili not be responsible for shortages
againstthe packing sheet untess notified immediately. If the instrumentis damaged in any way, aclaim should befileg
with the carrier immediately. (To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.} Final claim and negotiations with the carrier must be completed by the customer,

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applications or use guestions, which will enhance your
use of this instrument. Please address your requests or correspondence to; JOHN FLUKE MFG. CO., INC., P.0. BOX
C8090, EVERETT, WASHINGTON 98208, ATTN: Sales Dept. For European Customers: Fiuke {Holland} BV, P.O.Box
5053, 5004 EB, Tilburg, The Netherlands.

*For European customers, Alr Fraight prepaid.

John Fluke Mig. Co,, Inc., P.O. Box C9030, Everett, Washington 98205

Rev, 6/81



1-1. INTRODUCTION

1-2. The Model 2180A Digital Thermometer is a
portable, five digit RTD thermometer. Temperature
measurements are possible, depending on RTD type
employed, over a range of -219°C to +664°C (-394°F to
+1435°F) with 0.1° or .G1° resolution. The instrument
features:

1. Front Panel switch selection of Fahrenheit or
Celsius readings.

2. Switch selectable RTD inputs,

3. Switch selectable input line voliage.

4, Dual siope measurement techniques.

5. Digital linearization of the RTD inputs.
1-3. DESCRIPTION

t-4. The instroment display features seven, high-
intensity, seven segment LEDs, and leading zero
suppression. 8ix of the LEDs are used to display numeric
data, with a minus sign for negative temperature readings.
The remaining LED displays the selected temperature
scale character {(°F or °(),

i-5, A four connection, screw-type terminal block is
provided on the removable Input PCB for RTD
connections. input switch settings on this module will
determine the microcompuier program necessary to
linearize the desired RTD's input. A precision, four-wire
resistance measurement of the RTD is routed through
this module to the thermometer’s input circuitry.
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Section 1

Introduction & Specifications

1-6. Selection of the temperature scale for display is
made with a front panel pushbutton. The scale selected,
Celisius or Fahrenheit, is displayed as the last characierin
the temperature reading {°C or °F). A scalechange can be
made at any time, and has no effect on calibration of the
instrument.

[-7.  Owptions and accessories available for the 2180A are
listed in Table 1-1. More information concerning these
items is given in Section 6 of this manual, Option and
Accessory Information.

1-8. The measurement range of the 2180A Digital
Thermometer is determined by the type of RTD used as
the input device. RTD Types and total instrument
accuracy specifications are listed in Table 1-2.
Linearization of the RTD input is accomplished through
togpling of the input switch segments on the RTD Inpiit
Module, Switch positions, numbers and applications are
printed on the removable medule beside the switch.

1-9. Four input line veltages are avatlable for switch
selection, Selection may be made for 100, 120, 220 or 240
volts +10% as required to meet local conditions,
Frequency may vary between 50 and 440 Hertz for all
voltage selections. Refer to Section 4 of this manual when
changing the selected input line voltage.

1-10. SPECIFICATIONS

I-I'l. Specifications for the 2ZI80A Digital
Thermometer are given in Table 1-3,

11
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Table 1-1. 21804 Options and Accessories

DESIGNATION DESCRIPTION
21 X0A-002 QOutput Option
21 X0A-006 Limits Option
Y2000 Multipoint Selector, RTD
Y2002 Alarms Qutput
Y2008 Battery Pack, 12V Rechargeable
Y2010 Rack Panel PTI, single, A size {for Y2000}
Y2011 Rack Parel PTI, double, A size {for Y2000}
Y2012 Rack Panel PTI, single, B size {for Y2009)
Y2013 Rack Panel PT1, double, B size (for ¥ 2009}
Y2014 Rack Panel PTY, single, C size {(for 2180A and Y2002}
Y205 Rack Panel PTI, doubie, C size (for 21804 and Y2002}
Y2018 Panel Mount PTI-DIN, A size (for Y2000}
Y2019 Panel Mount PTL-DIN, B size {for Y2009}
Y2020 Panel Mount PTI-DIN, C size {for 21804 and Y2002)
Y2022 Divider, Thermometer Calibration
Y2023 Accessory Case
Y2024 3-Module Power Cord
Y2025 Probe, RTD, 1000, 385 Pf
Y2026 Cable, Output Unit, RS-232-C
Tabie 1-2. RTD Total Instrument Accuracy Specifications
= MAXIMUM ERROR*
© ] APPLICABLE PORTION OF |~ T ————" s
RTD E TEMPERATURE RANGE £ DEGREES € * DEGREES F
TYPE 3
& AT S0 DAYS | 1 YEAR AT 90 DAYS | 1 YEAR
e °g °p CAL |20°1030°|15° 1035° | CAL |68° 1086°|59° to 95°
01° -220t0 0 364 to 32 160 204 .229 288 .367 A12
10052 ' 010 204 3210 399.2 052 093 .118 094 .167 214
385 Pt ,° -220100 -364 to0 32 280 300 .320 500 540 Rt
' O0to779 3210 1434.2 '] 480 609 Be7 720 820 1.000
01° —229tc 0 —380.210 32 § 0.095 0.141 0.166 0.155 0.236 0.281
100652 . 0 to 204 3210 399.2 0.095 0.136 0.162 0.156b 0.239 0.285
390 Pt ,° —229t00 | -380.2t032 0.140 |  0.161 ¢.181 0.200 | 0.249 0.290
' Q010 773 321014234 § 0.140 0.247 0.29¢ 0.200 0.429 0.521
0 —~2181t00 —360.4 to 32 1 0.020 0.064 (.088 0.035 0112 0.158
10082 . 0 to 204 32103992 (4.020 (.081 0.087 0.035 0.119 0.185
3902 Pt ° -218t0 0 -360.4 10 32 | 0.140 0.160 0.180 0.200 0.246 0.287
' Qto 771 32 t0 1419.8 { 0.140 0.247 0.295 (.200 0.429 0.520

1-2




Table 1-2. RTD Towl Instrument Accuracy Spesifications {cont)

2180A

10.48 cm H x 20.45 cm W x 32.64 ¢cm D

(4.13In Hx 8.05inWx 12.85in D}

== MAKIMUM ERROR*
= APPLICABLE PORTION OF
RTD § TEMPERATURE RANGE + DEGREES C +DEGREES F
TYPE 8 AT 90 DAYS | 1 YEAR AT | 90 DAYS | 1 YEAR
o e og CAL | 20°t030°/15°1035° | CAL | 68° to 86°| 59° to 95
01° -237t00 | —384.6t0 32 | 0.080 0.127 0.153 0.140 0.223 0.269
10082 0 to 204 3210 399.2 0.080 0.121% 0.147 0.140 0.224 0.270
392 Pt o —2371t00 | ~394.61032 | 0.140 | 0.162 0.182 | 0.200 | 0.251 0.292
1 0 to 767 321014126 | 0.140 0.248 0.204 0.200 0.427 0.518
01° ~60 100 ~76 10 32 0.095 0.118 0.142 0.155 0.198 0.242
10082 0 to 83 32t0 199.4 0.095 0.121 0,145 0.155 0.209 0.253
617 Ni . ~80 10 0 ~76 1o 32 0.140 | 0.147 0.162 | 0.200 0.219 0.255
3 010177 3210 350.6 0.140 0.155 0.173 0.200 0.245 0.285
07° ~571t0 0 —-70.6 10 32 0.095 0.118 0.142 0.155 0.197 0.242
12002 010177 32 to 350.6 0.095 0.121 0.145 0.165 0.209 0.253
6721 Ni o —~b7 10 0 —70.6 to 32 0.140 0.147 0.162 0.200 0.219 0.254
010 177 32 to 350.6 0.140 0.1565 0.173 0.200 0.245 0.285
* Maximum error depends on the temperature measured and the resolution used. Of the four temperature ranges
presented for each RTD, the first two represent (17 resolution.
Table 1-3. General Specifications
DIMENSIONS

RELATIVE HUMIDITY
%<80%, non-condensing, 0 to 50°C

WEIGHT
2.1 kg {4 Ibs, 9 oz}

SHOCK AND VIBRATION
Meets MIL-T-28800 specifications

OPERATING POWER

12V de or 100, 120, 220, 240V ac £10%, selectable
50 to 400 Hz; 8W typical, 14W max.

INPUT CONMNECTION

A-wire to screw terminai block

WARM-UP to RATED ACCURACY

5 minutes

INPUT IMPEDANCE
1000 Mohms at DC

STORAGE TEMPERATURE

—40°C to +75°C
{storage for Y2000 is 0 to 40°C)

STABILITY
+1756 ppm in 80 days, £200 ppm per year

OPERATING TEMPERATURE

0to BO°C
{Y2009: 0to 40°C)

TEMPERATURE COEFFICIENT
+15 ppm/°C from 25°C
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Table 1-3, General Specitications {cont)

ACCURACY vs WIRE LENGTH

Mo lead resistance error 4wire RTD's if Hy
adiustment on the BTD input Moduls is
used, Otherwise, 0.04°C/E) resistance of any
one inpet lead i Ry is not adjusied.

RTDEXCITATION CURRENT
Nominal 0.5 mA.

DISPLAY

°F or °C, switch-selectable, 7-segment LEDs 1.1 cm
high

COMMON MODE VOLTAGE
380V dc, 280V ac rms max.

RESOLUTION

0.01° below 204°C for platinum RTD’, automatically
shifting to 0.1° above 204°C {93°C for nickel RTD's}.
1 readings are decreasing, shift is at 77°C for platinum,
86°C for nickel.

NORMAL MODE REJECTION
=80 dB at DC, B0, 60, and 400 Hz +0.1%.

RESPONSE TIME

1 second typical.

MEASUREMENT METHOD

Dual stope integration, under microcomputer control.
100 ms integration period, three readings per second.
A/D Resolution is 100,000 counts at full-scale.

ZERQ DRiIFT

Automatic zero correction.

LINEARIZATION TECHNIQUES

Computer algorithm, 4th order curve fit.

RTDTYPES

10082 385 Pt (DIN), 380 Pt, 3902 Pt, 392 Pt,
10082 Ni {DIN), 12082 Ni, or 0 to 10008 resistance,
selectable via switch located on the input module.

COMMON MODE REJECTION

2160 d8 at DC, B0, 60, and 400 Hz £0.1% with 1008
unbalance at inputs.

VOLTAGE RANGE (CALIBRATION ONLY)

No annunciator or decimal point.
98999 uV full scale {switch 52 in AUTO), resolution 1 uVv
999990 .V fuil scale {switch 82 in .1}, resolution 10 uV




A Message From

John Fluke Mfg. Co., Inc. §
Some semiconductors and custom i1C's can be
damaged by electrostatic discharge during

handling. This notice explains how you can
minimize the chances of destroying such devices

Knowing that there is a problem.

Learning the guidelines for handling them,
Using the procedures, and packaging and
bench technigues that are recommended.

W R - T

The Static Sensitive (5.8.) devices are identified in the Fluke technical manual parts list with the symbol

The following practices should be followed to minimize damage to 5.5. devices.

[

3. DISCHARGE PERSONMNAL STATIC
BEFORE HANDLING DEVICES

1. MINIMIZE HANDLING

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

Page 10t 2



5, USE ANTE-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

6. DO NOT SLIDE S.8. DEVICES OVER
ANY SURFACE

7. AVOID PLASTIC, VINYL AND STYROFOAM®

IN WORK AREA

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

# (2ow Chemical

Page 2 0of 2

9.

10.

11,

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 88 DEVICES.

-

HANDLE 5.5. DEVICES ONLY AT A
STATIC-FREE WORK STATION

ONLY ANTI-STATIC TYPE SOLDER-
SUCKERS SHOULD BE USED.

ONLY GROUNDED TiP SOLDERING
IRONS SHOULD BE USED.

Anti-static bags, for storing S.5. devices or pcbs
with these devices on them, can be ordered from the
John Fluke Mfg. Co., Inc.. Seesection 8 inany Fluke
technical manual for ordering instructions. Use the
following part numbers when ordering these special
bags.

- John Fluke Part No. Description
453522 6”7 X 8" Bag
453530 8”7 X 12" Bag
453548 16" X 24" Bag
454025 127 X 15" Bag
Pink Poly Sheet Wrist Strap
30" x60" x60 Mil P/N TLE-60
P/N RC-AS-1200 $7.00
$20.00

J0088B-07UTBI10/5E EN  Litho in US.A.



2-1. INTRODUCTION

2-2. This section of the manual contains information
regarding installation and operation of the 2180A Digital
Thermometer. 1t is recommended that the contents of this
section be read and understood before any attempt is
made te operate the instrument. Should any difficulties
arise during operation, please contact vour nearest Fluke
Technical Service Center, or the John Fluke Mfg, Co.,
Inc: P.O. Box 43210, Mountlake Terrace, WA $8043; Tel
{206} 774-2211. A list of Technical Service Centers is
located in Section 7 of the manual,

2-3. SHIPPING INFORMATION

2-4, The 2180A 15 packaged and shipped in 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 claims are included on the shipping
carton.

2-5. If reshipment of the instrument is necessary, the
original container should be used. If the original
container is not available, a new one can be obtained from
the John Fluke Mfg Co., Inc. Please reference the
instrument model number when requesting a new
shipping container.

2-8. INPUT POWER

2-7. The Z2I80A will operate at any of four switch
selected input line voltages, all of which operate at
frequencies from 50 o 440 Hertz. Before connecting the
21B0A to the local acline, verify that the present setting of
the instrurnent matches the local line voltage. A decal on
the instrument rear panel defines the original setting

2180A

Section 2

Operating Instructions

required for operation. Refer to Section 4 of this manual
for instructions on verifying or changing the input line
voltage switch settings.

2-8. The rear panel ac input connector is a three-prong,
U-ground connector which permits the instrument to be
connected, via the power cord, to the applicable line
voltage, The offset prong on this connector is attached to
the 21B0A power supply, and should be connected
through the power cord to a high quality earth ground.

2-9. The 2180A will also operate on 12V dc power. A
rear panel terminal block, with screw tightened

connections, (TB1), allows for ease of attachment. Actual

input voltage may vary from 11 to 15V d¢; most 12V de

power supplies capable of supplying 1A f{e.g., a car

battery) can be utilized,

2-10. INSTALLATION

2-11. The 2180A is contained in a special molded plastic
instrument case. Other associated accessories used with
the 2180A will be packaged in similar PTI (Portable Test
Instrument) cases varying only in size, The cases are, in all
other respects, compatible and can be stacked vertically
and latched together to form miniature portable test
systems. Instrument stacks should be limited to a total of
40 pounds. '

2-12,  Use the following procedure when attaching PTI
cases to each other:

1. For the top case, pull out latches found on
either side of the instrument.

2. Nestle top and botiom cases together.

3. Push latches in to secure units together.



2180A

2-13. Prepare the 2180A for operation by plugging the 2-14. OPERATING FEATURES

input line power cord into the applicable power source or . L

2-15. The location of the 2180A controls, indicators,
and connectors is shown and described in Figure 2-1 and
12V dc source. Table 2-1 respectively.

connecting the external input connector to an external

[ .m{: e LT
W n

Figure 2-1. Controls, indicators and Connectors
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Table 2-1, Controls, Indicators and Connectcrs

REF

Sa

10

11

12

13

14

15

16

NAME
Digital Display

Temperature Scale Indicator

Power Switch
SCALE

LIMIT and FUNCTION

LIMIT EXCEEDED

CALIBRATION COVER

INITIALIZE MAX/MIN

DIGITAL OUTPUT

ANALOG OQUTPUT

RTDINPUT MODULE

F2
ACCESSORY CONNECTOR

F1

LIMITS

12 VDC

LINE VOLTAGE
CONNECTOR

FUNCTION
Displays a five digit readout of the measured input temperature. Leading
zero suppression and a variable position decimal point are included. A
minus sign is displayed for negative temperature measurements. Flashes
when overranged.

Displays the temperature scale represented by the digital display data:
[+] <
Cor F,

Push on/Push off.
Selects the temperature scale for display: °C or °F,

Part of the —008 Limits Option. When installed, the thumbwheels may

be set to a four digit LIMIT value {+ or —}. The FUNCTEON thumbwheel
can then be set to define the limit value and signal (LiM‘ET EXCEEDED)
when the displayed temperature has exceeded the limit value (&>, <). Dis-
play will read the difference between the thumbwheel setting and the
actual temperature when {1 is set in FUNCTION. Set FUNCTION thumb-
wheel for storage of maximum {§ } or minimum ( { } measured since
last initializing {no limit value settings).

Part of the —006 Limits Option. Indicator illuminates when the preset
limits have been exceeded. '

Sliding cover for calibration adjustments.

Part of the —008 Limiis Option. Resets the previous maximum and
minimum readings stored by the microcomputer.

Connector for the ASCH coded data for the Quiput Unit, if Option -002

is installed.

Banana jack connector for an Analog Qutput {1 mV per degree}, if Option -002
is installed.

Rermovable module houses RTD input connections and type selection
switch,

External 12V dc input fuse {3/4A MDL slo-blo).
Cable connector for accessory bus connection from accessory units.

Input line power fuse 1/8A {100 or 120 VAC) 1/16A (220 or 240 VAC).
MDL {slo-blo).

When the Limits Option is installed, it provides contact closure when
the set limit has been exceeded.

Input terminals for the external 12V de power source,

Input connector for the input line voltage.

2-3
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2-16. OPERATING NOTES

2-17. The following paragraphs describe various
conditions that could affect operation of the
thermometer. The operator should familiarize himself
with these conditions prior to operating the 2180A.

2-18. Option information

2-19. Bupplementary operating insiructions are
necessary when operating the 2180A equipped with one of
the available options. Detailed information regarding the
operation of each avallable option is given in Section 6 of
this manual, Option and Accessory Inforamtion,

2-20. Fuse Replacement

2-21. The ac line mput and external dc input are
individualiy fuose protected. Both fuses are readily
accessibie on the outside of the rear panel. The ac line
input fuse {(F1) should be replaced with a | /8A ML (slo-
blo) fuse if either JGO or 120 volt operation has been
selected. Usea |/ 16A MDUL (slo-blo) replacement for 220
or 240 volt operation. The external dc input (F2) requires
a 3/4A MDL (slo-blo) fuse for a replacement,

CAUTION
Remove the power conneclor from the 2180A
before changing fuses.

2-22. RTD Installation

2-23. Use the following procedure when installing an
RTD and conducting temperature measurements:

1. Set POWER switch to OFF.

2. Remove the RTD Input Module from the
instrument {rear panel).

3. Route the selected RTD lines throughthe Input
Module’s rear access port, and connect them to the
mput terminals; depending on the type of RTD,
connections may involve 2, 3, or 4 wires, Refer to
Figure 2-2 as a reference when connecting RTD
tines to the Input Module (TBI). Lines of the same
color usually go to the same polarity connections
(-+V and +8, or -V and -8). Refer to instructions
included with the RTD for specific connection
directions.

NOTE

When 2- or 3-wire RTDs are used, there is
some error created due to the RTD excitation
current in the Sense (8) wire leads. To
minimize this error. The user should fwhen
possible) use the 4-wire RTD connection as
show in Figure 2-2.

4. Onthe lnput Module, toggle the RTD Selector
switch for the applicable position number shown in
Table 2-2 or in the table printed on the pcb.

3. Slide the Input Module, RTD lines attached,
back into the 2180A securely.

NOTE

Referto Section 6 of this manual or applicable
accessory manuals for instructions on the
operation of any installed options or
connected accessories.

6. Set POWER switch to ON.

7. Expose the RTD to a temperature within the
RTD’s specified range (see Specifications in Section

D).

8. The RTD temperature, in the scale selected, is
displayed on the front panel.

G. Adjust R2 on the RTD Input Module to
compensate for probe lead resistance. Refer to
"RTD Input Module Adjustment” procedures in
Section 4 of this manual. Adjustment must be
performed whenever a different RTD probe is
installed.

NOTE

When thhe RTD Input Selector Switch (S1)is
set for Resistance, measurements greater than
1960 cannot be made unless Autoranging is
defeated. To do this, set §2 on the RTD Input
Module for the " [°” position. (See Table 2-3
Jor switch functions.)

2-24. OPERATING DIRECTIONS

2-25. Operate the 2180A Thermometer using the
following procedure:

1. Verfy the instrument has the correct RTD
connected.

2. Connect the input line cord to the applicable
power SOUICe.

3. Select the temperature scale desired for display
by pressing the Front Panel SCALE switch (in for
°C, and out for °F}.

4. Set POWER switch to ON.



4-WIRE CONNECTIONS

3-WIRE CONNECTIONS

+S

S
+V

+S

2180A

2-26. Additional Features

2-27. The following paragraphs describe how the 2180A
may be used to measure voltage or resistance. In both
cases, the RTD will be replaced with 2 length of standard
electrical wire. To connect the standard wire to the RTD
input Module, use steps 1-3 of the RTD Instailation
procedure, ignoring all reference to the RTD.

2-28. HOW TO MEASURE VOLTAGE

2-29. The 2180A can be used to measure positive
voltages only up to +100 mV or +1V maximum in two
ranges, with 1 uV or 10 uV resolution respectively. To
obtain the desired range, refer to the following steps and
Figure 2-3.

Table 2.2. RTD lnput Module Switch Settings

Figure 2-2. RTD Connections

Table 2-3. RTD Input Mcodule Switch Functions

POS SWITCH POSITION
RTD TYPE

# 1 ]1214]|8.
0 385 Pt 0 0 010
1 320 Pt 1 g |0 0
2 3902 Pt G 1 & G
3 382 Pt 1 i H] 0
4 100 Ohm Ni O g 11 4]
5 120 Ohm Ni 1 ¢ 1 0
4] [
7 [F—
8 Resistance 0 a 0 1
g CAL 1 G 0 i

Note: For switch segments 1, 2, 4 and 8: ON =1,

OFF =0,

SWITCH SWITCH SWITCH FUNCTIONS
NO. POSITION
0-5 Programs the microcomputer {uc) for each RTD probe type {See Table 2-2.)
8,7 NOT USED
51
8 “RESISTANCE"”, programs the uc o read ohms.
9 “CAL”. programs the uc to read gV {bypasses the linearization program).
1 Causes the analog to digital converter circuitry {(A/D) to have 10 gV input sensitivity and
: displays temperature to 0.1° resolution only.
52 :
Causes the A/D to automatically change from .01° to 0.1° resclution for overrange or
AUTO 0.1° to .01° resolution for underrange. . '
Scan For future use only.
83
Man MUST BE LEFT IN THIS POSITION DURING NORMAL OPERATION,

2-5
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2-30.

2-31.

NOTE

The decimal point and temperature scale
indicator (°C/°F) should be ignored during
the following steps, the user must be aware of
the selected range.

100 millivolt Range

1. Install lead wire to the RTD Input Module,
refer to RTD Instaliation procedures, steps 1-3{this
section).

2. Set RTIX Input Moduleswitches, S1to position
9 and S2 to AUTO.

3. Replace RTD Input Module and turn 2180A
on,

4. The 2180A is now ready to measure positive
voltages up to +100 mV.

1 Volt Range
I. Install lead wire to the RTD Input Module,
refer to RTD Installation procedures, steps 1-3 (this
section).

2. Set RTD Input Module switches, 51 to position
9 and S2 to .1°,

3. Replace RTD Input Module and turn 2180A
Oft,

4, The 2180A is now ready to measure positive
voltages up to +1V.

2-32, HOW TO MEASURE RESISTANCE

2-33. The 2IB0A can be used to measure positive
resistances up to 99990 with 10 m{} resolution (RTD

excitation =0.5 mA}. To set up the 2180A as a resistance
measuremen! device, refer to the following steps and
Figure 2-3.

2-34.

NOTE

The temperature scale indicator (°C[°F)
should be ignored during the following steps.

Resistance Measurements

1. 1Install lead wires to the RTD Input Module,
refer to RTE Installation procedure, steps 1-3,

2, Set RTDInput Module switches, 51 to position
8 and 52 to0 .1°.

3. Connect a known resistance, less than 1 k{}, to
the wires connected to the RTD Input Module, and
use the following steps to compensate for lead
resistance.

4. Replace RTD Input Module and turn 2180A
on.

5. Adjust R2 through the rear panel of the RTD’s
Input Module until the 2I80A’s display reads the
same value as the known resistance,

6. Remove the known resistance, the 2180A is
now calibrated and ready to measure positive
resistances up to 999.9(),

NOTE

For measuring resistances of less than 1964},
switch 82 on the RTD Input Module should
be set to the AUTO position.

RTD INPUT
MODULE

RTD SELECTOR

SWITCH (51}

=
=

INPUT
__TERMINALS

RTD WIRE
ACCESS PORT

2-6

Figure 2-3. RTD Input Module Access



3-1. INTRODUCTION

3-2. This section of the manual contains an overall
functional description and a brief circuit analysis of the
2180A Digital Thermometer. Simplified circuit diagrams
are provided, as necessary, to supplement the text,
Detailed schematics are given in Section 8 of this manual,

3-3, The Model 2180A is a single point RTD Digital
Thermometer with 0.1° and .01° resolution for either
degrees F or €. This instrument features dual slope A/ D
conversion, microcomputer control logic, and a 5-digit
display with temperature scale indicator. Various RTD
types can be used over a temperature range of -394°F to
1435°F {(-219°C to 664°C), Refer to Figure 3-1 for the
following functional description. Mnemonic definitions
are provided in Table 3-1.

3-4. FUNCTIONAL DESCRIPTION

3-5. The Model 2180A executes a continuous series of
measurement cycles. Thesecycles, controlled entirely by a
microcomputer, include three major periods: the Auto-
Zero, the Integrate, and the Read periods. Puring each
period, digital controls are applied to the analog section
of a dual slope converter. The converter in turn generates
a compare output. The configuration of the analog
section during each phase of the measurement cycle is
established by the condition of microcomputer controlled
FET switches.

3-6. The measurement cycle begins with the Auto-Zero
period. During this period, the input to the Buffer
Amplifier is connected to ground through an FET switch
and the accumulated dc offset voltages present in the
analog section are sampled and held by the Auto-Zero
capacitor. This voltage is used later in the measurement
cycle to cancel measurement errors introduced by offset
voltages in the analog circuitry. The final measurement is

2180A

Section 3

Theory of Operation

therefore proportional to the RTD probe output voltage
and does not include offset errors.

3-7. Duringthe Integrate period, the RTL input voltage
read across the RTD, is applied to the integrator. The
algebralc sum of the AZ and RTD input voltages is
integrated over a 100 ms period. At the end of this period,
the RTD input voltage is removed from the integrator,
and the Read period is started.

3-8. A reference voltage is applied to the integrator
during the Read period, causing the integrator capacitor
to be discharged at a linear rate. When the integrator
output reaches zero, a compare signal is generated to end
the Read period. The duration of the Read period is
translated by the microcomputer, to provide a digital
indication of the RTD temperature,

RTD

AEMAaS

DUAL SLOPE
ANALOG CIRCUIT

INT

AD

Zz
MPARE

CO

MICROCOMPUTER
CONTROL & LINEARIZATION

iDATA

DISPLAY

Figure 3-1. 21804 Simplified Block Diagram
3-1
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Table 3-1. Mnemonics

ANALOG COM WMeasurement common

AZ Auto-Zero

CM Compare input to the migrocomputer

DATA Data on bus

DOLK Data clock

DE+ Positive read command

DE-— Negative read command )

DHGITAL COM —15V with respect to Analog Com

D.PJ/NEG Brrives decimal point, depending on reading and resolution

INT 1 Causes the unknown voltage to be integrated

{INEAR Used to command the microcomputer to display linsar counts
WRT Write

WRT ADR Write address, signals that an address is being transmitted

X10 Selects a buffer gain of X10 (0.1° resolution) '

X100 Selects a buffer gain of X100 {0.01° resolution)

62 Hold command

+ SENSE Voltage sense wires from RTD - no current flows in these wires
~SENSE Voltage sense wires from RTD - no current flows in these wires
+\m . An intermediate voltage - not used directly '
Y/ Current return

3-9. CIRCUIT ANALYSIS

3-10. Circuit analysis of the 21804 is discussed in two
sections: digital and analog. The digital section is covered
first; particular attention is paid to digital control of the
~ analog section. The analysis of the analog section covers
the analog measurement circuitry and the 2180A power

supply.
3-11. Digital Section

3-12. The digital section of the 2{180A consists of a
single-chip microcomputer with a self-contained,
programmed, read only memory {U9), a hex CMOS open
drain buffer {1;13), and an LED display. This section,
shown in Figure 3-2, will provide the following functions:

i. Conversion of the non-linear RTD probe
voltage, as measured by the analog section, into a
linear digital dispiay.

2. Control of the analog section.
3. Control of all accessories on the accessory bus.

3-13. Themicrocomputer (U9) contains all of the 2180A
programming, control logic, and linearizing capability. it
also provides all signals necessary to update the display.
Linearization of the RTID signal is accomplished by using
a piece-wise, 4th order, curve-fit approximation for each

3-2

type of RTD. One of the seven operating programs is
selected for the RTD type by setting S1 on the RTD Input
Module. A table showing RTID) switch setting numbers
and corresponding RTD types is printed on the R1D
Input Module PCB.

3-14, Measurement data is continuously strobed out of
the microcomputer in decoded-seven-segment, bit-
parallel, character-serial format. This data is then sent to
the LED display.

3-15. The total measurement cycle takes 300 ms. The
cycle consists of the following periods:

I. Auto-Zero period (100 to 200 ms),
2. Entcgraté period (100 ms). A | ms nominal hold
signal is inserted at the beginning and end of the
Integrate period to accomodate settling times in the
analog section.
3. Recad period (variable 0 to 100 ms).

3-18. Analog Section

3-17. ANALOG MEASUREMENT CIRCUIT

3-18. The analog measurement circuitry consists of an

RTD input circuit, two voltage reference circuits, a
ground sense amplifier, a buffer amplifier, a duai slope
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=
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Figure 3-2. Simplified Schematic — Digital

A/ Converter {integrator, gain stage, and comparator),
and a combination of FET switches. Refer to Figure 3-3
in conjunction with the following individual cirenit
descriptions. All FET switches will be shown in their open
state; they are closed during measurement cycle
commands from the 2180A%s digital section.

3-19. The RTD Input circuit comprises the RTD probe,
the RTD Input Module, and a low pass filter on the Input
Meodule's PCB. Source current flows through a series
combipation of the RTID probe, RZ {(RTD lnput
Module), and R1 {Main PCB). The voltage sensed across
the RTD is routed through the Input Module, and onto
the Main PCB. The +5Sense line (always a positive
voitage) is then applied to the low pass filter. '

3-20. The ground sense amplifier (Q20, U7 and
associated circuitry) maintains the -Sense line at
measurernent ground. This amplifier compensates for
noise and offsets on the ~V and -Sense lines.

3-21. To achieve switching between .01° and .1°
resolution, the buffer gain is shifted by a factor of ten. For
0.01° resolution, FET switch Q17 is on, and a reference
voltage of 100 mV is applied to the buffer (319, US). The
buffer gain is set to 100. For 0.1° resolution, FET switch
Q16 ison, and a reference voitage of -1.00V is applied and
the buffer gain is 0.

3-22. The first voltage reference consists of a resistor
network supplied by an accurate 6.2V dc reference
voltage. The resistive divider network is set to provide 200
mV to Ql4, 100mV to Q15, L.OVto Q1 l,and 2.0V to Q0.

3-3
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When 0.01° resolution is in use, {12 will allow reference
capacitor CI9 to attain a —100 mV charge. For 0.1°
resoiution, Q8 will allow C20 to charge to °1.0V. Either
reference capacitor will be placed at the -Sense level
during Auto-Zero. Recovery deintegrate is applied to
Q10 and Ql4.

3-23. A second voltage reference {U15-6) provides an
accurate 6.2V across the series combination of R1 (Main
Thermometer PCB), R2 (RTD Input PCB), and the
RTD. This voltage therefore provides the source (+V)
voltage for the RTD.

3-24. The Buffer, Integrator, (ain Stage, and
Comparator Amplifiers combine to perform the analog
functions of the Integrate, Read, and Auto-Zero periods.
The Buffer is used to provide integrator inputs during all
three periods. The Integrator integrates the Buffer output
voltage during the Integrate and Read periods and, in
combination with the Gain Stage, functions as a closed-
loop amplifier during the Auto-Zero period.

3-25.  An Auto-Zero period is commanded during the
first phase of each measurement cycle. During this time,
five auto-zero switches (Q4, Q5, Qli, Q15, and Q22) are
closed by the microcomputer. Three of the switches (Q1 1,
Q15, and Q22) charge the reference capacitors to +100
mVY on Cl19 and +1.0V on C20. Closing switch Q4
connects the integrator and Gain Stage into a closed-loop
configuration. This action also allows the Auto-Zero
capacitor {C12) to charge to a value proporticonal to the
algebraic sum of all the offset voltages in the Buffer,
Integrator and Gain Stage. At the end of the Auto-Zero
period, switches G4, Q5, Q11, Q13, and Q22 are opened.
The reference capacitors {(C19 and C20) and the Auto-
Zero capacitor retain their charges for later use in the
measurement cycle.

3-26. The Integrate period (see Figure 4-4) starts on the
leading edge of the integrate command from the
microcomputer; switch Q21 is closed and switch Q7 1s
opened. The RTD input voltage is applied through switch
Q21 to the Buffer mput. After a 1 ms settling period,
switch 7 closes, and the Buffer output is applied to the
Integrator for 100 ms. As the integrator capacitor C2
charges, the Integrator drives the comparator, through
the pain stage to +5V de which indicates that the charge
on €2 is more negative than the Auto-Zero Reference
C12. At the end of the Integrate period, the integrate
capacitor is charged to a level and polarity proportional
to the RTD voltage, and switches Q21 and 37 return to
the open state.

3-27. The Read period starts at the end of the Integrate
period. Diepending upon the input polarity sensed by the
comparator during the Integrate period, one of two Read
modes is enabled if a positive input is sensed, a positive

2180A

Read mode is enabled. Similarly, a negative Read mode is
enabled when a negative input is sensed.

3-28. When the positive Read mode is commanded,
FET switches Q13 and Q9 are closed, If §.1° resolution is
in effect, Q8 will place the positive side of reference
capacitor C20 at ground. With 0.01° resolution in effect,
Q12 will place the positive side of reference capacitor CI9
at ground. Reference capacitors C20 and C19 will then
apply either 1.0V or —100 mV, respectively, {0 the Buffer
input.

3-29. When the negative Read mode is commanded,
switches Q10 and Q14 are closed; Q9 and Q13 are open.
With .01° resolution selected, approximately +200 mV
will be applied to the positive side of reference capacitor
C19. The algebraic sum of the voltage at the Buffer input
will then be 100 mV. When {.1° resolution is selected,
approximately +2.0V will be applied to the positive side
of reference capacitor C20. Buffer input veltage will then
be +1.0V {only during recover deintegrate).

3-30. After a | mssettling time, switch Q7 closes and the
Buffer output voltage is applied to the Integrator input.
The integrator capacitor now begins to discharge at a
linear rate (determined by the reference voltage). This
discharge continues until the integrator voltage reaches
the comparator trip point, which is referenced to the
voltage on the Auto-Zero capacitor. When this level is
reached, the comparator changes state, commanding the
microcomputer to terminate the Read period. To
facilitate auto-zero, the microcomputer then calls a
reference voltage opposite in polarity to the one
previously used (DE- or DE-). When the integrator
reaches the trip point, the microcomputer immediately
begins the Auto-Zero period.

3-31. Offset voltages present during the Integrate and
Read periods are cancelled by offset voltages that were
sampled and held during the Auto-Zero period.

3-32. POWER SUPPLY

3-33. The 2190A Power Supply consists of a DC to DC
Converter and regulating circuitry, AC inputs are made
via the input power cord, line fuse, and power
transformer/ rectifier. External +12V dc inputs can also
be made directly to the IDC to IDC Converter circuitry via
line TBI (see Main PCB schematic, Section 8). The
function of the power supply is to provide +5V, 3V
unregutated, +15V, and 15V dc operating voltages for
the 2180A circuitry, The power supply can be driven from
ac line or 12V dc external source. The DC to DC
conversion and voltage regulation is accomplished using
conventional power supply design techniques.

3-5/3-6






WARNING

2180A

Section 4

Maintenance

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

TO DO 80.
4-1. INTRODUCTION

4-2.  This section of the manual provides information
about warranty, factory service, maintenance,
performance testing, routine recalibration and
recalibration after repair. The performance test is
recommended when the instrument is received and later
as a preventive maintenance tool or for testing after
repair, The test verifies performance at several
iemperatures within the range of a given RTD type.
Specifications are provided both for annual and for a
more precise 90-day performance-testing cycle.

4-3. SERVICE INFORMATION

4-4. The instrument 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 of
this manual.

4-5. Factory authorized calibration and service for each
Fluke product is available at various worldwide
locations. A complete list of these service centers is
included in Section 7 of this manual. ¥ requested, an
estimate will be provided to the customer before any work
is begun on instruments that are beyond the warranty
period.

4-6. GENERAL MAINTENANCE

4-7. Instrument Disassembly and
Resassembly

4-8. Disassemble the thermometer using the following
procedure {power cord disconnected}:

I. Remove the RTD Input Module through its
access port in the rear panel,

2. On the bottom of the instrument, remove the
four securing screws. Lift the top cover free.

3. Remove the screw securing the center of the
Main PCB to the bottom portion of the case.

4. Lift the Main PCB, complete with Front and
Rear Panels, clear of the case.

5. Remove the Ouiput Option, if installed and
reguired, by removing the three screws connecting it
to the Main PCB, disconnecting the interconnect
cables at J1 and J3, and lifting the Gutput Option
PCH clear.

6. Remove the Front Panel, if required, by
disconnecting the guard screw at the lower right
corner; disconnecting the Front Panel Interconnect
cable at J6; disconnecting, if installed, the Limits
Option interconnect cable at J4; and moving the
Front Panel forward.

7. Remove the Rear Panel, if reguired, by
removing the three screws attaching it to the Main
PCB, disconnecting the wires from the input line
power connector, unsoldering the wires from two
fuse holders and moving the rear panel free.

8. Perform reassembly in the reverse order.
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4-§, Input Power

4-10. Input line power voltage is selected by positioning
the two switches on the right edge of the Main PCB. Each
switch (83 and S4) has a position identifying slot; Figure
4-1, shows these slots positioned for 120V ac operation.
Tabie 4-1 lists the switch settings for other line voltages.

=
& .
:a; FRONT
[
o
&
g
Figure 4-1. Line Voltage Selection
Table 4-1. Line Voltage Selection
83 8L07 84 SLOT
VOLTAGE {(REAR SW) {FRONT sW)
100 Left Right
120 left Left
220 Right Right
240 Right Left

4-11. Cleaning

4-12.  Clean the instrument periodically to remove dust,
grease and other contamination, Use the following
procedure:

CAUTION

Do not use aromatic hydrocarbons or
chicrinated solvenis for cleaning. They will
react with ptastic materials used in the
manufacture of the instrument.

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 pcb using clean, dry air
at low pressure (<20 psi). If grease is encountered,
spray with Freon T.F. Degreaser or anhydrous
alcohol and remove grime with clean, dry air at low
pressure. '

4.2

4-13. Fuse Replacement
WARNING

DISCONNECT THE UNMIT FROM LINE
POWER BEFORE ATTEMPTING FUSE
REPLACEMENT.

4-14. The 2180A has two fuses, both accessible on the
rear panel. F1 is for.the input line power and should be
replaced, when necessary, with a 1/8A MDL (slo-blo)
fuse when the input line power selected is 190V or 120V,
When the input power selected is 220V or 240V, ¥l
should be replaced with a 1/ 16A MDL fuse. F2 is for the
12V de external power and requires a 3/4A MDL fuse.

4-15. Service Tools

4-16. No special tools are required for maintenance or
repair.

4.17. Stiatic Discharge Precautions

4-18. Static discharge can damage components
contained in the 2180A. The following precautions
should be observed when conducting adjustments or
repairs with the instrument’s top cover removed,

I Never conduct repairs without first pressing
power OFF, disconnecting the line cord and
accessory bus cable from the ACCESSORY
CONNECTOR.

2. Perform all repairs at a static-free work station.

3. Minimize handling of ICs and the pcb: in no
case handle them by their connectors.

4. Keep repair parts in their original container
until ready for use.

3. Use static ground straps to discharge repair
personnel.

6. Use conductive foam or anti-static containers
to store replacement or removed 1Cs.

7. Remove ail plastic, vinyl, and styrofoam
products from the work area.

8. Do not slide static sensitive devices over any
surface.

9. Use only anti-static type solder removal tools,

10.  Use grounded tip soldering iroms,



4-18. PERFORMANCE TEST

4-20. The Performance Test verifies instrument
performance to specifications and may be used for initial
acceptance, verifying calibration, or as an aid in
troubleshooting, If the thermometer fails to meet
specifications either the Calibration Adjust Procedure or
Froubleshooting should be performed, as determined by
qualified service personnel.

4-2}. Table 4-2 lists the equipment required for the
Performance Test and Calibration Adjustment
Progedure. If the recommended model of test equipment
is not available, a substituie that meets the minimum use
specifications may be used. The test should be conducted
with an ambient temperature of 25 £2°C (77.0 £3.6°F).

4-22. Use the following procedure for the Performance
Test;

i. Setthe POWER switch to OFF and remove the
line power cord from the line voltage source.

2. On the RTD Input Module, position 51 to 9
and 82 to AUTO.

3. Connect the equipment as shown in Figure 4-2.
Refer to Table 4-2 for Recommended Test
Equipment.

4. Verify the POWER switch is OFF, then adjust
the line voltage transformer for the nominal input
line voltage.

5. Set the POWER switch to ON.

6.  Allow the thermometer to stabilize (at least 3
minutes).

7. On the Decade Resistance Box, select 100.004£)
and adjust R2 on the RTD Input Module for a
display of "51240” (equivalent to 0°C or 32°F).

8 Refer to that portion of Table 4-3 pertaining to
the RTI¥s) in use.

9. -On the Decade Resistance Box, select the first
resistance lsted in Table4-3 for the RTD type being
verified.

10. On the RTD ihput Module, set the selector
switch for the RTD type to be verified (0-5). Refer
to Table 2-2 for switch settings.

2180A

11, Verify that the 2I80A reading is within the
tolerance listed in Table 4-3 (90-day or |-vear).

12. Repeat steps 9, 10, and 11 for the remaining
resistances listed for the RTD type being verified,

13, Repeat steps 9-12 for as many RTD types as
necessary.

14, Set the line voltage transformer for line
voltage minus ten percent and repeat the test forone
RTD type.

15. Set the line voltage transformer for line
voltage plus ten percent and repeat the tests for one
RTD type.

16.  Set the line voltage transformer for the input
line voltage.

2180A
RTD INPUT PCB
+V 45 -V -S
]
o
O
O
il
2
T
LINEV
= XFMR
ESt RS925A
o+
-+
._

Figure 4-2. Performance Test Connections
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Tabie 4-2. Recommended Test Equipment

TEST EQUIPMENT

MINIMUM USE
SPECIFICATIONS

RECOMMENDED
MODEL

Wariable Line-Voltage
Transformer

Decade Resistance Box

Waltage Divider
Calibrator {DC Source)

Digital Voltmeter (100 uV)

100:1

0187 resolution

10 1V resolution

100, 120, 220, 240V ac, as required,
+10%

100 1V resolution, on 10V range

General Radio VARIAC WEHM

General Radio 14337,
ESI Model RS825A, or
equivalent.
Fluke Y2022 or equivalent
Fluke 343A or equivalent

Fluke 8800A or equivatent

l.ag Bath Temperature Stable, ,01° resolution Customer Constructed. (See Lag
Bath Construction, this seetion}
Table 4-3, 2180A Performance Tests
SELECT READING S0-DAY TOLERANCE % 1-YEAR TOLERANCE =
£ INPUT SWITCH

SETTING °F °c °F °c °F °c

100.00 {0} 32.00 0.60 * * * ¥
18.53 —328.00 —~200.00 0.346 0.192 0.3656 0.197
204.88 536.0 280.0 0.395 0.221 0.407 0.226
345.21 1292.0 700.0 0.871 0.484 0.900 0.500

100.00 {1 32.00 0.00 * * * *
17.30 —328.00 —200.00 0.211 0.127 0.219 0.132
206.17 536.0 280.0 0.259 0.161 0.271 0.166
347.83 1292.0 700.0 0.385 0.224 0.417 0.240

100.00 {2) 32.00 0.00 * * * *
16.99 —328.00 -200.00 0.091 0.062 0.089 0.117
206.29 536.0 280.0 0.259 0.161 0.271 0.166
316.64 1112.0 800.0 0.345 0.208 0.381 0.222

100.00 {3} 32.00 0.00 * * ¥ *
17.05 —328.00 —200.00 0.196 0.122 0.204 0.117
206.82 536.0 280.0 0.259 0.161 0.271 0.166
317.80 1112.0 600.0 0.354 0.208 0.381 0.222

100.00 {4) ~32.00 0.00 * * * *
71.80 —67.00 —55.00 0.172 0.106 0.173 0.106
161.70 212.0 100.¢ 0.215 0.144 0.218 0.145
218.00 347.0 175.0 0.231 0.160 0.238 0.162
81.77 {5} —7G.00 —-56.67 0.172 0.105 0.173 0.106
189,66 180.0 87.78 0.213 0.143 0.216 0.154
271.14 340.0 178.1. 0.230 0.14¢9 0.237 0.152

* Note: R2 on the RTD input card must be adjusted to give an indication of 32°F or 0°C with 10082 input {See

Step 7 of Performance Test).

| l
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4-23. CALIBRATION

4-24. The thermometer should be calibrated at either
90-day or annual periods, depending upon the accuracy
desired, and any time that repairs are made to the
instrument. Conversion between Fahrenheit and Celsius
scales is realized through a mathematical computation by
the microcomputer. Calibration in °F is recommended,
Calibration in either scale (°F or °C) insures the accuracy
of the other. Either scale can be verified by executing the
Performance Test.

4-25. Equipment Preparation

4-26. Prepare the equipment for calibration using the
following procedure:

1. Remove the top cover from the instrument.

2. Apply powerto2180A and all test equipment to
be used. Insure the 2180A warm-up period has been
sufficient to reach rated accuracy {at least 5
minutes).

3. Select the desired temperature scale (CCor °F).
If the Limits Option is installed select the LIMITS
(£ or ) function.

NOTE
Before removing the RTD fnput Module, set
power switch to OFF.

CAUTION

Do not connect analog common (V) to digital
sommon {-15V with respect to snalog
common). instrument damage may result.

4-27. Reierence Adiust

4-78. Perform Reference Adjust using the following
procedure:

1. Connect the DVM between TP16 and TPI
{Analog Common).

2180A

4-29. Reference Adjust (-+V)

4-30. Perform the Reference Adjust for the +V using
the following procedure;

1. Connectthe DVM to TP17 (HD) and TP1(LO-
Analog Common).

2. Adjust R44 to obtain & reading of 6.2V +100
uV.

4-31. Zero Adjust

4.32. Perform the Zero Adjust using the following
procedure:

I. Connect the 2180A Digital Thermometer, DC
Voltage Calibrator, and Voltage Divider as
illustrated in Figure 4-3,

2. On the RTD Input Module, place a jumper
between -V and -5 on TBI. Select AUTO (82 on
the Input PCB).

3. Toggle the RTD the select switch for setting 9.

4. On the 2180A front panel, access calibration
adjustments behind the cover in the lower left
corner. Loosen the screw and slide the cover to the
left.

5. Set the Calibrator output to 0.00102V {10.2 uV
to 2180A). Note the 2180A reading. Now reverse the
input polarity and again note the reading. Adjust
R29 (access beneath front panel calibration cover -
ZERO} until the readings in both directions are the
sante. :

6. Adjust RI4 (Main PCB) for a reading of +10.
Reverse input polarity and look fora 2180A reading
of ~10. Repeat steps 4 and 5if arcading of 10 s not

2. Adjust R7 for a reading of 6.2V 100 pV. obtained.
H O+ +O O +3
- - _c 2180A DIGITAL
DC VOLTAGE O O-voLtace ~ 2 z S THERMOMETER|
CALIBRATOR DIVIDER -
104V RES Y2022 or
EQUIVALENT

Figure 4-3. Calibration Connections
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4-33. Resolution Adjustments

4-34, Use the following procedure to adjust the 2180A%s
01° and .1° display and the verify autoranging operation.

1. Replace the 2180A’s top cover. Leave test
equipment connected (DC Voltage Calibrator,
Voltage Divider) as described in Zero Adjust
instructions.

2. On the 2180A front panel, access calibration
adjustments by loosening the screw and sliding the
cover to the left.

3. Onthe RTD Input Module, set 82 to AUTO.
Set input switch 51 to setting 9 (CAL).

4. Set the DC Voltage Calibrator output to 9.9V
{99 mV to the 2180A).

5. Adjust R27 (.0!° cal potentiometer) for a
reading of 99000 1.

6. Change the calibrator output to 99V (990 mV
- to 2180A) and position 52 out of AUTO.

7. Adjust R28 {(.1° cal potentiometer) for a
reading of 99000.

NOTE

{f the Y2022 is being used, leave the calibrator
output at 9.9V and change the Y2022 seiting
the 10.

8. Change the calibrator output to 45V, The
2180A should read 45000 (Y2022 in 100).

9. Change the calibrator output to 4.5V, Place S2
in AUTO position. The 2180A should read 45000.

4-35. RTD Input Module Adjustment

4-36. Use the following procedure whenever 2180A
calibration or repair has been accomplished or when a
different RTD probe is instalied.

1. Connect the RTD probe to the RTD Input
Module (TBI1).

2. Select the applicable input switch setting (S1)
and insert the probe into a lag bath, Refer to the
following paragraph for a suggested method of
constructing a lag bath.

3. lnstali the RTD Input Module in the 2180A.
Apply power to the 2180A.

4. Adjust R2 (access through rear hole on RTD
Input Module) untif the 2180A displaysthe lag bath
temperature.

5. Calibration of the 2180A is now complete.
Disconnect all test equipment from the instrument,

4-37. Lag Bath Construction

4-38. The following instructions provide a
recommended method of constructing a lag bath.

I. Reguired materials include:
- Any RTD probe acceptable to the 2180A
Digital Thermometer,
- A mercury thermometer {(31° resolution).
Princo Model ASTM 116C or equivalent for
room temperatares (18.9° to 25.1°C).

- Insulated jar (unbreakable inner envelope).
Thermos or equivalent. '

2. Drill two heles in the insulated jar's lid (or in
some other suitable fitting). These holes should be
just large enough to accept the mercury
thermometer and the RTD probe.

3. With the jar containing water at room
temperature, attach the lid, with RTD and mercury
thermometer installed. The RTD should be
immersed as far as possible without touching the
bottom. The mercury thermometer should be
immersed to the same water depth as the RTD.

4. Allow the temperature displayed on the digital
thermometer to stabilize (usually 5 minutes).

5. Perform calibration.

4-39. SELECTED COMPONENT
REPLACEMENT

4-40. Certain components in the two 6,2V reference
supplies are supplied as a matched set. If a component in
either set is replaced, all the components in that set must
be replaced with a matched set supplied by John Fluke
Mig. Co., Inc. The two sets include R4, R5, and VR2 in
the 6.2V reference and R43, R46, and VRS in the 6.2V
(V+) reference.

4-41. TROUBLESHOOTING

4-42. Troubleshooting for the 2180A consists of the
tabular flow chart in Table 4-4, When a step on the flow
chart is completed check for a decision transfer. If no
decision is required perform the next step of the table in
sequence. Refer to Figure 4-4 for test point location and
Table 4-5 for test point identification.
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CHANGE #1 - 12307
Rev.~E, Al Output Option PCB Assembly (2180A-4020T)

On page 602-8, Table 602-5,
CHANGE: R19|RES,VAR, 100 +/-10%,1/2W}275735111236/360T101411
TO: R19|RES,VAR, CERMET, 100 +/-10%,1/2W|285130!89536/2851301 1

On page 602-10, Figure 606~2, and page 8-10, Figure 8-4, rotate R19 90
degrees to face the outer edge, of the PCB.

CHANGE #2 - 12526

On page 5-3, Table 51,

Add "1" in the USE CODE column for reference designators HS, MP16,
MP17, MP18, MP19, and MP20.

At the bottom of the page,

ADD: 1 If the handle on your case is secured by a rivei, these
components are included in one assembly (C-size Cover
Assy). Order John Fluke P/N 516703.

ERRATA #1

On page 1-2, Table 1-1,
DELETE: Y2025 i Probe, RTD, 100 ohm, 385 PT

Cn page 1-4, Table 1-3,
ADD: PROTECTION CLASS 1 ’ :

{ Relates solely to insulation or grounding properties further
defined in JIEC 348,

CHANGE #3 - 12964
Rev.~F, A4 Output Option -002 PCB Assembly (2180A-4020T)

On page 602-7, Table 602-5,
CHANGE: 002]0utput Opticn -002 PCB Assembly|~002}89536{2190A-002{REF
Figure 602~2 (2180A-4020T)

T0: Ak |Output Option -002 PCB Assembly{-002}89536|2190A-002}REF
Figure 6§02-2 (2180A-4020T)

ABA1}0.U. Adapter Assembly|539288}89536]539288(1

Add Table 1 and Figure 1 to the end of page 602-10.

8784 -lw
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Table 1. A3A71 0.U., Adapter Asay

REF DESCRIPTION FLUKE MFR MFG PART NO. TOT BREC
DES STOCK SPLY OR TYPE QTY QTY
NO. CODE
ALA1T 0.0. ADAPTER ASSY 539299 89536 539288 1
FIGURE 2. (2180A-4021)
Q1,3 TRANSISTOR,SI,NPN 218396 04713 2Ng04 2
R1 RES,DEP, CAR, 10K +5%, 1/ 4w -348839 80031 CR251-1-5-10K 1
U1 IC,C-M0S,DUAL,"D"-TYPE 340117 02735 CDUQ12AE 1
ue IC,C-MOS, HEX, INVERTER 404681 02735 CD4069BE 1

Fron W o O e 0 o B e O 30 0
“

f %1_ uz2 o

11100 00 ) O N N A {

o S s VO o O e O 0 e T
T 8
Ul
1 7 ,

I3 00 N O O U g

Pigure 1. A441 0.U. Adapter Assy
On page 8-1,
ADD: B-Ha, AUAY 0.U. Adapter PCB Assy, 21804-1021

On page 8-12, add Figure 2.
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NOTES:
1. All resistance in ohms.
2. All capacitance in micrafarads.
3. All resistors are 1/4W, 5%.

Unless otherwise specified.

2180A--1021

Figure 2. A4A}

CHANGE #§ - 12993

0.U. Adapter Asay

AN UPDATED MICROCOMPUTER (TYPE #2) MAY BE PRESENT IN YOUR
INSTRUMENT. IF SO, YOUR INSTRUMENT AT TURN ON WILL
DISPLAY: "8002.2" AND YOU SHOULD PROCEED WITH THIS
CHANGE. HOWEVER, IF YOUR INSTRUMENT AT TURN ON DISPLAYS
n2180A.1" THEN YOU HAVE MICROCOMPUTER TYPE #1 AND THIS

CHANGE SHOULD BE IGNORED.

On page 1ii/iv,

CHAHGE: 1"‘3 Geﬂe!‘al Specifications ArCeRIMOCOCTDEEESSN 1‘"3
~ TO: i-4 General Specifications ....cecevivencens 1-4
ADD: 1"'3 .IPTS 68 COEffiCientS' P E PN EST A0 RIS E B REL IR RSB ETRE 1""3

¥ For 2180A Curve Fit Linearizations

On page 1-1, replace paragraph 1-11 with,

=11,

Specifications for the 2180A Digital Thermometer are given in

Table 1-4., These specifications assume that mierocomputer type #2
has been installed in your instrument and at turn on the display

reads #"8002.2"7,

On page 1-2 and 1-3, replace Table 1-2 with Table 2.
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Table 2. Total Instrument Accuracy Specifications (MICROCOMFUTER TYPR #2)
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* Maximum error depends on the temperature measured and the resolution

Of the four temperature ranges presented for sach RTD,

tha first

used,

The above maximus srror numbers represent

.01% resolution,
instrument errors only, and do not include the RTD probe,

two represent

On page 1-3,

Table 1-3. General Specifications
" Table 1-3. General Specifications

CHANGE:
TO:

ol
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Add Table 1-3, as shown in Table 3.

Table 3.

21804

Table 1-3. IPTS 68 Coefficients®
(For Microcomputer Type #2 Curve Fit Linearization)

RTD TYPE RTD LINEARIZATION COEFFICIENTS
100 OHM DIN 43760 TABLE
385 Pt
100 OHM ALPHA = 0.003899%4
390 Pt DELTA = 1.494
Al = -0.265668 X 10-4

ot} ~0.205984 X 10-11
100 OHM ALPHA = 0.003916
3916 Pt DELTA = 1.505
Ak = =.099668 X 10-5
ch = -0.192912 X 10-13
100 OHM ALPHA = 0.00617
NI
10 OHM RO = §.042 OHM
cy R25 = 10.005 OHM
ALPHA = .003260

* SEE NBS MONOGRAPH 126

8784

On page 1-4, replace the "RTD TYPES"™ specification with the following:

RTD TYPES

100 ohm 385 Pt (DIN),

100 ohm 390 Pt, 100 ohm 3916 P%, 100 ohm 392 Pt,
100 ohm Ni (DIN). 10 ohm CU.

On page 2-4, paragraph 2-23:
Replace step U with,

4. On the Input Module toggle the RTD Selector Switch (S1) to obtain

the desired RID type, see Table 2-2.

NOTE

Your RTD Input Module may be printed with microcomputer

Type #1 selector switch settings. Therefore we advise
that you refer to Table 2-2 when changing RTD types.




21804

Replace step 9 and the note following, with,
NOTE

R2 on the 21804 is adjusted at the factory with a 100 ohm
input resistance. If the 2180A is used with a 100 ohm 385
Pt RTD probe meeting DIN standard #43760 then the R2
adjustment in the following paragraph may be skipped.

9. Adjust R2 on the RID Input Module to compensate for variations in
lead resistance and in RTD probe Ro values. Refer to section 4 for RTD
input module adjustment procedures. This adjustment must be performed
when an RTD probe is initially installed and whenever the leads or the
RTD are changed.

NCTE

The R2 adjustment can be used to calibrate the 2180A and
the probe near a specific temperature. Adjust R2 for
agreement between the 2180A and a custormer supplied
temperature reference at the temperatures of interest.

On page 2-5, replace Table 2-2 with Table 4.

Table 4. RTD Input Module Switch (S1) Settings

DISPLAY . RTD SELECTOR SWITCH (S1) SETTINGS
' TYPE| READING
uP | AT TURN ,
ON | o 1 2 3 4 5 6 7 8 9
too* | 100* | 100* |100* |100% | 10%
2 | 8002.2 | 385%% | 390#% | 39164¥| 3g2%s | NI cu | - - OHM | caL
¥ = OHMS '

[ 1L 1]

* ¥

PLATINUM (PT)

E¥AMPLE: To-select a switch setting of 5, position the RTD selector switch
{(51) as shown:

1 2 4 8

I:z =

8784 ~6-




In Table 2-3, for SWITCH NO. 33,
For future use only.

CHANGE:
TO:

SCAN
SCAN

Not used.

On page 4-3, paragraph 4-21, change the last sentence,

FROM;

TO:

. e

L)

25 +/-2 C (77.0 +/-3.6 F).

25 +/-5 C (73.4 +/-9 F).

On page 4-4, replace Table #4-3 with Table 5,

Table 5. 21804 Performance Test

21804

MICROCOMPUTER #2

OHM  |SELECT | REARING L 80 DAY 1L 1 YIEAR
INPUT {SWITCH | op | o¢ I op ] og ; op ; op
= | = ! i= 1= f= =
i (oY | i i J | ] -
39.650 | [-238.00 {-150.00 | .100 | 054 | L1048 | 057
{100 ohm| | | | | |
212.030 | | 57T2.0 { 300.0 | .30 | A7 32 | .19
|385 Pt | | } ] | |
345,210 | 11292, | 700.0 | Y .25 | 'S I .27
| | ] } ] i |
b1y | | i i |
38.777 | {-238.00 |[-150.00 | 044 | .024 | 049 | .027
| 100 ohm| | } j | !
213.%72 | } 572.0 { 300.0 | .25 i L4 .28 | 16
| 390 Pt | | | i | |
348,446 | b1292.0 1 700.0 | .39 | .22 | T .25
' | i ] ! i | |
P2y | ] | i -} |
38.679 | . |-238.00 [=-150.00 | 100 | 055 | 105 | .058
1100 ohmi 4 } | | |
213.929 | i 572.0 | 300.0 | 28 16 | .30 | 217
13916 Pt] | | | | ‘ |
349.323 | 11292.0 g 760.0 ! ) f .24 } BT 26
! ] i |
3y | | i | | |
38.612 | [=~238.00 }-150.00 | 084 | L0248 | 049 | .027
1160 ohm] ! | ! | }
214.135 | | 572.0 i 300.0 i .25 | Lik .28 | .16
1392 Pt | i ] | i }e
349,909 ; [1292.0 E 700.0 E .39 : W21 i .43 : 025
|
i)y | } | | | |
71.80 | | =67 | -55.00 | .26 15 | .27 .15
100 ohm) ] | ] | |
t61.70 | [ 212 I "100.0 | 370 21 .38 | .22
] NI i | ] o | |
214.00 ; I 347 i 175.0 f .19 } .22 ; §o { .23
{ ! |
I (5} | | | ] ! |
6.201 | [ =100 [ ~73.3 | .33 | .19 ] 34 | «19
110 onhm | | ] i i !
“14.77T8 | 300 i 8.9 } L35 20 | 37 | .21
| ¢u } ] i | i !
i [ | ! i | [
8784 ., "
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On page U4-6:
Change all references of "lag bath®, Lo "ice bath™.

Replace paragraph 4-38 and the five sateps following, with,
4-38. The following instructions provide a recommended method of
constructing an ice bath.

ROTE

Distilled water must be used to make the ice and nust
also be used in the ice bath.

1. Required material; supply of ice, distilled water and an
insulated jar with an unbreakable lid (thermos or
equivalent).

2. Prepare the insulated jar by drilling one cor more holes
Just large enough to accept the RTD Probe or Probes.

3. Fill the insulated jar with shaved or crushed ice.

y, Fill the insulated Jar with enough distilled water so
that the ice becomes slush but not enough to flost the ice.

NOTE

As the ice melts, siphon off the excess water and add more
ice. Allow about 5 to 10 minutes for the water to drop
back to the freezing point.

OUn page 5-3, Table 5- 1,
CHANGE: U9}IC, MICROPROCESSOR|455014]01295}TMSQ901N}1

TO: U910, MICROPROCESSOR|525659)04T713{MC38T0CPI1
On page 600-1, Table 600-1,
DELETE Y2025 | Probe, RTD, 100 ohm, 385 Pt
ERRATA #2

Oﬁ'bage -5, paragraph 4-32:
Step 3, delete the second "the" in the sentence.

Step 5, replace the first sentence, with,
5. Set the calibrator output to 0 00102Y and divider to +100
{10.2 u¥ to 21804).

On page 4-6, paragraph i4-34:
Replace steps 6 through 9, with the following:
6. Change the calibrator output to 4.5V (45 mV to 2180A). The

21804 should read 45000 +/-2.

7. Set switch S2 out of AUTO. Set DC calibrator ocutput to 9.9V
and the divider to 10 (990 mV to 21804).

8/84 B



21804

8. Adjust R28 (.1 C cal potentiometer) for a reading of 99000

+/=1,
9. Change the calibrator output to 4.5V, the 21804 should read

45000 +/-2 (450 mV to 2180A).
10. Place 82 in the AUTO position

On page 8-13, Figure 8~4, in the table on the far right, change U22 pin 4,

FROM: GND
TO: GND ISOLATED
ERRATA #3
On page 602-3, paragraph 602-25, change the last sentence,
FROM: The message formats are shown in Figure 602-1.
TO: - The message formats are shown in Figure 602-1, and a timing

diagram is given in Figure 602-1a.

On page 602-4, add Figure 602-1a as shown in Figure 3.

~oR | | Va
/-

>
jw]
o
<
>
-~

DATVAL

=
——

13 =] | ;~w——m———4

ACK
[USER SUPPLIED)

Sy

po— 14 o]

t 1 uS max,

t2 20 uS tp 300 mS, depending upon raading cycle,
t3 0 uS min.

EY 20 uS min,

L5 20 uS typical

Figure 602-1a. Timing Diagram

Figure 3.
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CHANGE #5 - 13540
Rev.-G, A4 Output Option -002 PCB Assembly (2180A~4020T)

On page 602-9, Table 602-5:

CHANGE: U2!0PTO-ISOLATOR 1380014101295 T1L11613

TO: U2 14STR PHOTO (COPTO-ISOLATOR)!536045)14936MCT=2613

CHANGE: U3)OPTO-ISOLATOR 1380014101295 {T1L116 |REF

TO: U3}XSTR PHOTO (OPTO-ISOLATOR))536045) 14936 ]MCT~26 |REF

CHANGE: U4 !0PTO~ISOLATOR 1380014101295{T1L116 |REF

TO: U41XSTR PHOTO (OPTO-ISOLATOR)!%36045)14936]MCT~26 |REF
ERRATA #4

On page 602-1, Table 602-1, add the following to the end of the Parallel
ASCII Interface specification:

CMOS compatible, will drive one TTL load.

On page 602-4, paragraph 602-28, step 10,
CHANGE: ... R26 ...
TO: oo RIS ...

ERRATA #5

On page 602-2, paragraph 602-8, add the following to the end of step 6:
When using the RS-232-C interface, set the address switch 33 to
address 1, 6, 7, B or 9. When using with the 2XXXA-522 Personality
Card and the 1120A IEEE-488 Translator, set the baud rate to 24300 and
follow all discussions regarding the RS-232-C interface.

On page 602-4, replace Figure 602-1, with Figure 4.

8/84 -10-
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11 2|

31 41 5P 61 71 81 9] 10 11112113 J14% | 15116117118]19/20]}21

NORMAL TEMPERATURE MEASUREMENT DATA
cuicH|SPi{sP|+ ISPID |D |D [D/.|DP/.|D |SP [SP [F/C|SP|{SP|SP|SP|CR|LF
OPEN THERMOCOUPLE OUTPUT (21904 only)
CH|CH{sSP|{SP|s+ {SPID |D |b |D/.ID/.]D |SP |SP |F/C{SP|SP|O |C |CR|LF
OVERRANGE OUTPOT
cRjcH|sPisp|+ |SP|D |D |D [D/.|D/.|ID |SP |SP |F/CISPISP|0 |L |CR|LF

NOTE: If the limits option in the thermometer 1is
installed {(option 21X0A-006) and is indicating
an out of limit ocondition, character slot 17
will be an exclamation point (i) for any of the
three above modes,

SYMBOL. DESCHIPTION

CH
3P
!

x

D

13

F/C
CR
LF

oT
OR

Channel indent numbers (00 thru 99)

Space

Thermometer limits Option Setpoint exceeded symbol

Plus or minus symbol

Temperature data values (0 thru 9)

Floating decimal point, will be 1n character slots 11 or
12 or slot 12 when used with 2180A or 2190A Thermometer
resp.

Fahrenheit or Celasius

Carriage Return

LLine Feed

GQuestion mark

Open Thermoaouple {(Character slots 16 and 17)

Over Range (Character slots 16 and 17)

Figure 4. Measurement Data Output Format
for RS-232-~C and Current Loop Porta

CHANGE #6 - 15520
Rev.=-D, A1 Main PCB Assembly (Thermometer PCB Assy)

On pages 5-6 through 5-8, Table 5-2:

8784

CHANGE: C26iCAP, ELECT, 3000 UF -10/+100%, 25V
1370734;80031]3045TS0430025] 111

TO: C26iCAP, ELECT, 4700 UF -10/+30%, 25V
16155671895361615537 i

Change the FLUKE STOCK NO. and the MFG PART NO. for R1,
FROM: 574338

TO: 603258

CHANGE: R33|RES, COMP, 330 +/-5%, 1/4W|147967/01121}CB3315 12
TO: R33|RES,DEP.CAR, 330 +/-5%,1/4W[368720}80031}CR251-4~5P330E{2
CHANGE: RS53(RES, COMP, 330 +/-5%, 1/4W]147967101121/CB3315 | REF
TO: RS3|RES,DEP.CAR,330 +/-5%,1/44W}368720{80031}CR251~4-5P330E | REF

-11=-




21804

ADD: R55 |RES, VAR, CER, 25K +/-20%, 1/2W]285213{11236/190PC253B}1

On page 5-10, Figure 5-2, add R55 as shown in Figure 5.

S
fk) R7 ¢
5, "”rmq 1(:) g]

&S Ré
CL_L. £12 [ QEC
caa -~ R53
Uil ul R €10
e RIG
C (e ": a:r
D e o,
£3 {
n44 O
dq 1[:{
<:> h
! cm;
Figure 5.

On pages 8-3 and 8~5, Figure 8-1, add R55 as shown in Figure 6, and
change the value of C26,

FROM: 1300

TO: 3700 uEw“.‘H

u‘l o
]
[_\» 2
S o
jm
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CHANGE #7 - 15725
Rev.-E, A1 Main PCB Assembly (Thermometer PCB Assembly) (218CA-4001T)

On pages 5-6 and 5-7, Table 5-2,
CHANGE; C26|{CAP, ELECT, 4700 UF -10/+30%, 25V
1615567189536161553711}1

TO: C26{CAP, ELECT, A700 UF -10/+30, 25V
16141151895361614115] 11

ADD: MP4 |CLLAMP, CABLE W/C26{172080}89536}172080}1

CHARGE #8 -~ 16011
Rev.-H, A4 Output Option PCB Assembly (2180A-4020T)

On pages 602-8 and 602~9, Table 602-5:

CHANGE: U14|TRANSISTOR, J-FET, N-CHANNEL{460014{89536{460014}11]1
T0: U14|XSTR, FET, DUAL N-CHAN 14192831895361419283/111

COn page 602-10, Figure 602-2, change the configuration of U1l as shown
in Figure 7.

R16
12 | 013

Figure 7.

On page 8-11, Figure 8-4, change the pin assignments as shown in Figure 8.

c? 415

Figure 8.
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ERRATA #6
On page 6§02~9, Table 602~5, change the MFG PART NO. for U10,
FROM: MC1406BCP
TO: MC14069UBCP
ERRATA #7

On page 4-5, paragraph 4-32, add the following to the end of step 3.
Toggle 53 to manual position.
ERRATA #8
On page 4~-3, paragraph 4-22, step 6:
CHANGE: ... 5 minutes),
TO: +2+20 minutes},
On page U-5, paragraph 4-26, step 2:
CHANGE: ... 5 minutes}.
TO: ...20 minutes).
ERRATA #9

On page 5-7, Table 5-2:
CHANGE: HS5|WASHER, FLAT  }147728{73734}1402 |2

T0: HS5 [WASHER, FLAT #41110775189536111077512
ERRATA #10
| On page 5-3, Table 5-1, change the FLUKE STOCK NO. and MFG PART NO. for
MP?&OM: 72282
TO: 655522

CHANGE #9 -~ 16985
Rev.-G, A1 Main PCB Assembly (2180A-4001)

On page 5-9, Table 5-2, change the FLUKE STOCK NO. and MFG PART NO. for

06,
FROM: 453480

TO: 510628

CHAKGE #10 - 17669
Rev.-D, A3 RID Input PCB Assembly (2180A-14003)

On page 5-12, Figure 5-i and page §~9, Figure 8-3, remove the type
select table from the middie of the board.

CHAMGE #11 - 18905
Rev.~-H, A1 Main PCB Assembly (2180A-4001)

On page 5-7, Figure 5-2:

CHANGE: MP4{CLAMP, CABLE W/C261172080}89536}172080{1
TO: MP4 {CLAMP, CABLE W/C26153036089536{530360]1

8/84 w1l
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CHANGE #12 - 19720
Rev.-K, A1 Main PCB Assembly (2180A-4001)

On page 5-9, Table 5-2:

CHANGE: U6 |...
TO: UbAL...

ADD: U6BIRES, NETWORK|577536)89536{5775361111
On page 8-3, Figure 8-1, indicate three U6A's and three U6B's as shown

in Figure 9.
g“' i 20
. :i‘o ;-i p=]
:i':gn y A
13
R @
s | 2 s
> an B;’:;f;’
[-373 o @
@l 16 @
R S R
§ [F1-3:] %13 |;o¢&§
8:...0& B g
% 1 V. “ % TR
T DE 4 BJ
ﬁ Figure 9.
oo 1 B
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Table 4-4. 2180A Troubleshooting

2180A

Go 1o the step
number given
STEP ACTION for correct
NO. yesponse
YES NG
1 Input Q voits from the divider to +8 {(H1); -8, —V (LO}; leave +V disconnected.
2 Set the RTD selector switch to setting 9 (Cal),
3 Apply power to the thermomaeater,
4 Does the display read 2180.X for ten seconds and then change to OQC (GDF-“)? i4 1]
NOTE
X = a numeral depending on the version of software instalied
B Deoes any portion of the display iluminate? 13 6
6 Measure between TP2 {REF) and TP4 for +5 110% VDC, between TP1 {REF} and TP3 for +15 35% VDC.
7 Are all voltages correct? 12 8
8 Measure between pin 8 of T2 and the negative end of C26 fora BC voltage greater than 10,3V and fora
peak-to-peak wave form between pins 8 and 9 of T2 approximately twice the value of the DC voltage
measured at pin 8.
g Are both signals present and correct? i1 10
10 Check the inverter circuit that drives the transformer {12}, Repair as required then resume at step 3.
11 Check the transformer secondaries and if any are bad, check the individual regulators and their associated
components. NOTE: Anstog circuitry may load down the T16VY supplies. Repair as required then resume
at step 3.
12 Check the +5VY path to the Display PCB and the Display PCB Connector. Repair as required then resume at
step 3.
13 Check the strobes {U8-3, 4, 5, 8, 19) and display seven segment control lines {U9-8, 9, 10, 11, 12, 13, 14}
Repair as required then rasume at step 3.
14 Set the RTD selector switch to the setting of the type RTD to be connected in the next step.
15 Connect an RTD to the thermometer and measure some known temperature, {A lag bath is suggested,)
16 I5 the displayed temperature correct? 37 17
17 Check the RTD components and the ground sense buffer amp {U7, Q20 and their associated components).
Repair as reguired then resume at step 14.
18 Can the Calibration Adjustment Procedure be performed? 37 18
9 Are control signals at U9 pins 26, 27, 30, 31, 32 toggling betwegn high and low logic levels? NGTE: the X100
signal at pin 33 of UY will remain low {OV) unless unit is in 0.1 Range. {Use TP2 as common.) 21 20
20 Replace the microcomputer UQ, then resume at step 14,
21 Are the outputs of 113 toggling betwgen high and fow logic levels? NOTE: The output at pin 1 of U13 will
remain fow {0V) unless 2180 is in 0.1 Range. 23 22
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Table 4-4. 2180A Troubleshooting {cont)

Go to the step
number given |
STEP ACTION for correct
NO, response
YES NO

22 Check U13, G27 and their associated components. Repair as required then resume at step 14.
23 is the waveform at TP7 as shown in Figure 4-4 {Magnitude & Polarity varies with the input signal}? 30 29
24 is there 6.2 Vdc at TP167 {UJse TP1 as common.} P 25
25 Check the Reference Circuit providing an input at U4-3 fram the divider R4, 5, R6, R7 and VA2, Repair as

required then resume at step 14.
26 Check from TPt (analog ground) to UG-8 for 100 mV de and for approximately 200 mV de at UG-9.
27 Are both voltages present? 29 28
28 Check 08, 09, at0, 011, 212, Q1 3, Q14, G115 and their associated components, Repair as required the

resume at step 14, :
29 Check the RTD Input Module plus US-1, Q19, Q21, Q22, and their associated components, Hepair as required

then resume at step 14,
30 15 the waveform at U5-7 as shown in Figure 4-4 {Magnitude & Polarity varies with the input signal)? 34 31
3 Check the operation of 05, 08, Q7, Q18, Uk and their associated components, I any defective components

are found, repair as required and resume at step 13, If none are found proceed to the next step.
3z Connect TP2 and TPB with a jumper to lock the instrument in the Auto Zero period.
33 Check US, U3, U2, Q4 and their associated components, This circuit should now function as a closed loop

amplifier, Repair as required. Remove the jumper between TP2Z and TP6 and resume at step 14,
34 Does TP10 toggie between the high and low jogic levels? 36 35
35 Check Ut and i1 associated componenis then resume at step 14,
36 Replace the microcomputer U9, then resume at step 14,
37 Troubleshooting of the 2180A is complete. Remove all test equipment, reconnect any cables removed and

close the instrument. ’
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TP TP4 P2 P10 TP16

J1 83 54 43 J4
| /
~/ )
T o Fioo -~ " " &
o ; ; ) ™1

W0 /320 110 /240

= Ow | TP14

5

R27

R28

29

R44 R14
TP17 T3 TP8 TPO TP7 TP11 TP12
MEASUREMENT CYCLE = 300 ms
T AUTO A N

e} ZERQ g i ]
= Pi00to | NTE- | !
. 200 ms , READ
|
!

I GR,
AUTO ZERO COMMAND {05, 10, 012, Q16 0V =" GRATE R
1BV 4 : ! |
1
1 _.—:101 G m5|4— i
INTEGRATE COMMAND (Q15) ov . | ] | B
-1y ! : :
! RECOVERY DE
U N
READ COMMAND, DE+£?>-(011} OV wept i - 1
715\/ I ] 1 i
| e | bt i 1
oV ! ” 1.0 ms 3 :
SETTLING TIME COMMAND 2 (Q8) oy I 1 : 1y g
. , ! : !
' j 3 1
.
COMPARE OUTPUT, CM{ SR D) +BY + {
ov 1 ] ; S L
1 ! ! 1
oy 1
INTEGRATOR 0UTPUT] 2oUs7) oy | ,

i H
. | et THERMOCOUPLE X160
16y i I voLTaGe |
BUFFER OUTPUT | 2=

{TP7)
- 10V

P HEFERENCE VOLTAGE X100

E;, DE+ is generated for positive input voitages, Negative input voltages enable the DE— mode which, in wrn, operates FET
switch, Q13.

Eg::ﬁw Wavefarm is shown for positive input voltage. bt is inveried for negative inputs, Shown for fullscate in.

E>> The { numbers in parenthesis represent FET switches operated by the commands. See Figure 3-3.

Figure 4-4. Test Points and Measurement Cycle Waveforms
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Table 4-5. Test Point Identification

TP1 Anazlog Common

TP2 Digital Common (—15V)} {refer to Analog Common)
TP3 +15V {refer to Analog Common)

TP4 +5V {refer to Analog Common)

TPS {U9-17) Trigger — 8

TP7 Buffer Amp out {U5-1)

TP8 (uz2-8)

PO : Galn Stage out (U3-6)

TP1O Comparator out {(U1-7) CM

TP11 A 2 Settling Time Command

T2 INT 1 Integrate Command

TP13 _ AZ Auto Zero Command

TP14 DE- Read Command {Negative Input)
TP1B PDE+ Read Command (Positive Input}
TP16 6.2V (X100 uVv)

TP17 6.2V {2100 uvY)
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Section 5

List of Replaceable Parts
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5-1. INTRODUCTION

5-2. This section contains an illustrated parts
breakdown of the instrument. A similar parts listing for
each of the options will be found in Section 6.
Components are listed alphanumerically by assembly.
Both electrical and mechanical components are listed by
reference designation. Each listed part is shown in an
accompanying iliustration.

5-3. Parts lists include the following information:
1. Reference Designation.
2. Description of each part.
3. FLUKE Stock Number.

4. Federa! Supply Code for Manufacturers. (See
Section 7 for Code-to-Name list.)

5. - Manufacturer’s Part Number.
6. Total Quantity per assembly or component.

7. Recommended Quantity: This entry indicates
the recommended number of spare parts necessary
to support one to five instruments for a period of
two years, This list presumes an availability of
common electronic parts at the maintenance site.
FFor maintenance for one year or moreat an isolated
site, it is recommended that at least one of each
assembly in the instrument be stocked. In the case of
optional subassembiies, 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 quantity of the item
in that particular assembly.

5-4. HOW TO OBTAIN PARTS

5-5. Components may be ordered directly from the
manulacturer by using the manufacturer’s part number,
or from the John Fluke Mfg. Co., Inc. factory or
authorized representative by using the FLUKE STOCK
NUMBER. In the gvent the part you order has been
replaced by a new or tmproved part, the replacement will
be accompanied by an explanatory note and installation
instructions if necessary.

3-6. To ensure prompt and efficient handling of your
order, include the following information.

l. Quantity.

2. FLUKE 5tock Number.

3. Description.

4, Reference Designation.

5. Printed Circuit Board Part Number.

6, Instrument Model and Serial Nurmber.
CAUTION

indicaied devices are subject to damage by
static discharge.



Tabie 5-1. Fina! Assembly, 21804 Digital Thermometer

21B0A

FLUKE

MEG

REF MFG PARY WO. TOT |REL |USE
DES DESCRIFTION ig_}“ g%LHVE OR TYPE arylary|coe
FINAL ASSY, 21804 DIGITAL THERMOMETER
FIGURE 5-1
81 @ MAIN PCB ASSEMBLY 469312 89536 169312 1
42 DISPLAY PCB ASSEMBLY WEU297 B9536 LEH29T 1
A3 RTD INPUT PCB ASSEMBLY 464305 89536 A46u305 1
1 FUSE, U.S. H 5
FOR 100/120V OPERATION
SLO-BLO, 1716 AMP 163030 T1400 MDL1-16
FOR 240V CPERATION
SLO-BLO, 1/8 AMWP 166488 71400 MDLI-8
F1 FUSE, METRIC, 5 ¥ 20 MM 1 5
FOR 100/120V QPERATION
5LO~BLO, 1/16 AMP 467381 89536 u67381
FOR 200/240V OPERATION
SLO~BLG, 1/8 AMP 467233 BO536 467233
F2 FUSE, SLO-BLO, 3/4 AMP 109256 71400 MDL3-L 1 5
E1 SCREW, PHP, 6-20 X 3/8 288266 89536 288266 1
H2 SCREW, PHP, 4-40 % /4 256156 89536 256156 3
H3 SCREW, PHP, 4-40 X 3/8 256164 89536 256154 2
Hi SCREW, FHP, 4-40 X 3/8 256024 89536 256024 ]
H5 SCREW, FHP, 6-32 X 5/8 335158 89536 335158 2
H6 SCREW, FHP, 6-32 X 5/8 114876 89536 1714876
MP 1 BASE, STD LELTOR2  BO536  USHUTO2 ]
NP2 GUARD, BASE L&ILOY 89536 MGHUON ]
MP3 REAR PANEL L6449 89536 LAL1UG 1
MPU OUTPUT OPTION COVER 4E4LT2 89536 u64412 1
MP5 LIMITS COVER B64156 89536 HE4156 1
MP6 LATCH 467548 89536 HATSUS 2
WPT 3TAND, BAIL 467555 89536 uU6T555 1
MP8 FOOT, HON-SKID 467571 89536 HETSTH I
MP9 FRONT PANEL 472282 89536 dT2282 1
MP10 CALIBRATION COVER 71890 89536 471490 1
MP 1 DECAL, FRONT PANEL H5H629 89536 454629 1
MPi2 DECAL, BASE SIDES B73652 89536 473652 2
MP13 DECAL, REAR PAKEL U5H645 89536 USHOLS 1
MP14 DECAL, BOTTOH 473637 89536 473637 1
MP15 CARD GUIDE L6N16H 89536 UGH164 2
MP16 DECAL, RET&INER 473645 89536 AT3645 2
ME1T HANDLE 458751 89536 4B4TS1 1
MP18 RETAINER, HANDLE H67563 89536 HU6TS63 2
HP19 GUARD, COVER, C-SIZE 164115 89536 465115 1
MP20 COVER, C=-SIZE HBHTI6 89536 45HT3I6 1
MP219 LUG, SOLDER 151831 79963 329 1
ug 1€, MICROPROCESSOR 455014 01295 TMS9901N 1
W1 CABLE ASSY HT5228 89536 475228 1
We POWER CORD (NOT SHOWK) 343723 B9536 343723 L
IF1 FUSEHOLDER, HIGH LEAD 375188 89536 375188 2
o P FUSE CApP 460238 B9536 U60238 2
FUSE CAP, METRIC 461020 89536 461020 ]
MANUAL, INSTRUCTION (NOT SHOWN) 489211 89536 489211 1
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HE (2)

MP18 (2) \?
1
’ i

MPig

Figure b-1. F

inal Assembly, 21804 Digital Thermometer
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Figure 5-1. Final Assembly, 2180A Digital Thermometer {cont}
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Table 5-2. A1 Main PCB Assembly

REF FLUKE § MFG MFG PART ND TOT |REE]USE
DESCRIPTION STOEK | SpLy :
ES NG, CODE DR TYPE Q7Y |ATY(CDE
3 & MATH PCBR ASBSEMBLY
{ THERMOMETER PCB ASSEMELY) 469312 89536 45312 REF
FIGURE 5-2 (21805-4D01T)
i CAP, TA, 1D UF +/-20%, 20V 330662 55289 196D106X0020KAT 16
(974 CAF, PLYPRLN, 0.487 UF +/-5%, 50V 354042  B8411 JETEB 1
3 CAP, T&, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF
cl CAP, TA, 10 UF +/=-20%, 20V 330662 56289 195D106X0020K A1 REF
s CAP, CER, 0.0012 UF +/=10%, 500Y 106732 T1590 CFi22 1
Gh CAP, TA, 10 UF +/=20%, 20V 330662 56289 196D 106X0020KA1T REF
c8 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D10BY0020KAT REF
9 CAP, Th, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF
£10 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA% REF
¢l CAP, TA, 10 UF +/=20%, 20V 330662 56289 196D106XG020KA1 REF
g12 C&P, POLYCARB, 2.2 UF +/-10%, 100V 306522 80031 C280MCH/A2M2 1
c13 CAP, MICA U430 PF +/=5%, 500V 177980 72136 DMiISFU3L] 6
ciy CAP, MICA, 430 PF +/-5%, 500V 177980 72136 DMISFHZ1J REF
¢15 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF
C15 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF
c17 CAP, MICA, 430 PF +/-5%, 500V 177980 72136 DMISF431J REF
£18 CAP, MICA, 430 PF +/-5%, 500V 177980 72136 DM15F431J REF
cl1y CAP, TA, 10 UF +£/-20%, 35V B17683 56289 196D106Z0035PEL 2
c20 CAP, TA, 10 UF +/-20%, 35V 117683 56289 196D106X0035PEY REF
cz2t CAP, MICA, 430 PF +/-5%, 500V 177980 72136 DMISF431J REF
c22 CAP, MICA, 430 PF +/-5%, 500V 177980 72136 DM15FA431d REF
€23 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF
cay GAP, TA, 10 UF +/=20%, 20V 330662 56289 196D106X0020K A1 REF
£25 CAP, MICA, 5 PF +/-0.5%, 500V 148577 72136 DHI5CO50E 1
c26 CAP, ELECT, X000 UF -10/+100%, 25V 370734 80031 3044TS0ou3U025 1 1
c28 CAP, TA, 39 UF +/-20%, 20V 358234 56289 196D396X0020PES i
C29 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF
€30 CAP, TA, 22 UF +/~20%, 35V 394775 56289 196D226X0035TEY 2
C3t CAP, TA, 22 UF +/=-20%, 35V IGHTTS 56289 106D226X0035TES REF
£a2 CAP, T4, 10 UF +/=20%, 20V 330662 56289 196D106X0020KA1 REF
£33 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF
¢35 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KAN REF
C36 CAP, TA, 1 UF +/=20%, 35V 161919 56289 196D105X0035JA1 1
CR1 DIODE, SI, HI-SPEED 3WITCH 203323 07910 1N444B 10 2
CR2 DIODE, SI, HI-SPEED SWITCH 203323 07910 1N44u8 REF
CR3 RECTIFIER BRIDGE, 2 AWP 392910 09423 FB200O i 1
CRY DIODE, 31, HI-SPEED SWITCH 203323 07910  1N444B REF
CR5 DIODE, SI, HI~SPEED SWITCH 203323 07910 1N444S REF
CRE DIODE, SI, RECTIFIER 379412 04713 1NLG33 2 |
CRY DIODE, SI, RECTIFIER 379412 Q4713 THu4G33Y REF
CRB DIODE, FET, CURRENT, REGULATOR 348uB2 BUR36 348482 3 1
CR9 DIODE, 31, HI-IPEED SWITCH 203323 07910 iNiLug REF
CR106 DIODE, SI, HI-SPEED SWITCH 203323 07910 INL44S REF
CR11 DIODE, SI, HI-SPEED SWITCH 203323 07910 INE&4S REF
CRiz DIODE, SI, HI-SPEED SWITCH 203323 07910 THU4ER REF
CR13 DIODE, SI, RECTIFIER 116111 08277 1R4B1IT 1 1
CR14 DIODE, FET, CURRENT, BEGULATOR 348482 89536 348482 REF
CRYS DIODE, FET, CURRENT, REGULATOR 348482 80536 3uB4B2 " REF
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Tablie 5.2, A1 Main PCB Assembly (cont)

REF FLUKE | MFG MFG PART NO Yot |nec|use
DES BESCRIPTION igﬂ(:i( g%?ﬁ 0GR TYPE aryarvicne
CR16 DIODE, 8%, MULTI-PELLET ITRHTT 09214 MPDROO 1 1
CR17 DIODE, SI, HI~SPEED SWITCH 203323 07910 TNH4YS REF
CR18 DIODE, ZENER 393579 OW713 INUSET 1 ]
CR19 DIODE, 381, HI-SPEED SWITCH 203323 07910 1NBUMS REF
H1 SCREW, PHP, #-40 X 1 1/2 156380 73734 19032 2
H2 SCREW, PHP, 4-40 X 1/2 152132 73734 19026 2
H3 SCREW, PHP, 4-=40 ¥ 3/8 152124 73734 19028 Z
HY LOCKWASHER, SPLIT, #U 110395 89536 110395 2
H5 JASHER, FLAT 147728 73734 1402 2
J1 CONNECTOR, SOCKET, 4-POS. 461756 00779 S83773-1 1
J2 COMNECTOR, RECEPTACLE, 12-CONTACTS 74007 05574 2VH6/1AKC15 1
43 CONNECTOR, SOCKET, 6-POS. 4482098 00779 1-583773-3 1
Jy CONNECTOR, SOCKET, 7-P0S. 484030 ©0O7T9 1-583773-4 1
J5 CONNECTOR, "DY SHELL, 25-CONTACTS 461996 00779 20658u~1 1
Jé CONNECTOR, SOCKET, 18-P0S, 435024 0077% 583773-8 1
X1 RELAY, DRY REED 357582  T1707 UF-40070 ]
MP1 BUTTON, GREEN (TO s81) 435197 89536 445197 1
MP2 BUTTON, LT. PUTTY GREY (TQ 52} 425900 89536 U25%00 1
MP3 SPACER, DISC-PAD {NOT SHOWN) 296319 32559 T0-8-06 2
Q1 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 9 2
G2 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q3 TRANSISTOR, SI, NPN 218396 0OLT13 2N3904 3 1
Q4 TRANSISTOR, FET, N-CHANWEL 376475 89536 3T6HTS -8 2
05 TRANSISTOR, 4 VOLT OFF FET 829977 89536 429977 H 1
Q6 TRANSISTOR, FET, N-CHANWEL 376475 89536 3TEHTS REF
Q7 TRANSISTOR, FET, N-CHANNEL 376475 B9S36 376475 REF
08 TRANSISTOR, FET, N-CHANNEL 376475 89536 3T64TS REF
Q9 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q10 TRANSISTOR, FET, N-CHANNEL 376475 89536 376475 REF
a1l TRANSISTOR, FET, N-CHANNEL 376475 89536 376475 REF
Q12 TRANSISTOR, FET, N~CHANNEL 343830 89536 343830 REF
Q13 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Qi TRANSISTOR, FET, N~-CHANNEL 343830 89536 343830 REF
Q15 TRANSISTOR, FET, N~CHANNEL 343830 89536 343830 REF
Q16 TRANSISTOR, FET, N~CHANNEL 343830 R9536 343830 REF
017 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q18 TRANSISTOR, FET, DUAL N-CHANNEL 479283 89536 419283 1 1
Q19 TRANSISTOR, DUAL, FET 476911 89536 L7691 2 1
Q20 TRANSISTOR, DUAL, FET 476911 B9536 LT76911 REF
Q21 TRANSISTOR, FET, N~-CHANNEL 376475 B9536 3T6LTS REF
qz2 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q23 TRANSISTOR, I, EPN, PWR 477331 04713 MDSO1A 2 1
Q24 TRANSISTOR, SI, NPN, PWR 477331 OWT13 MDSO1A REF
Q25 TRANSISTOR, SI, NEN 218396 O0LT13 2N3904 REF
Q26 TRANSISTOR, SI, PHP, PWR H73207 01295 TIP30 1 1
Q27 TRANSISTOR, SI, NPN 218396 O0UT13 283904 REF
Rt RES, WW, 11.75K +/-0.5% 574338 89536 MWTH338 H 1
R2 RES, DEP. CAR, 10K +/-5%, 1/LW 358839 80031 CRSI-U-5P10K 3
R3 RES, DEP. CAR, 1K +/-5%, 1/4¥ 343426 80031 CR251-4-5P1K 1
RY ZENER REFERENCE SET (VR2, R4, R5) 377283 89536 377283 2 1
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Table 5-2. A1 Main PCB Assembly {cont)

FLUKE | MFR )
REF . MFG PART NQ. TOHT (REC USE
DBES DESCRIPTION ggjcx %%L{;‘TE il TYPE Q7Y OTYICDE
G ZENER REFERENCE SET (VR2, R4, R5) 377283 89536 377283 REF
16 RES, MTL. FILM, 61.9K +/~1%, 1/8W 237230 91637 CMF556192F 2
R7 RES, VAR, 500 +/-10%, 1/2W 325613 89536 325513 2 1
R8 RES, DEP. CAR, 3.3K +/-5%, 1/4W 4B 80031 CR251-U4-5P3K3 2
Rg RES, DEP. CAR, 43K +/-5%, 1/4¥ HUZHIE 80031 CRRS1-U-5PU3K 1
R10 RES, DEP. CAR, 27K +/-5%, 1/4W L41501 80031 CR251-U-5P2TK 1
R11 RES, MTL. FILM, 10.02K +/-0.1%, 1/8W 352245 89536 352245 8§
R12 RES, MTL. FILM, 10.02K +/-0,1%, 1/8W 352245 BO536 352245 REF
R12 RES, MTL. FILM, 1K +/-1%, 4/8W 168229 Q1637 CMFS51001F 1
R14 RES, VAR, CER, 500K +/-10%, 1/2W 474387 11236 360T-5034 H 1
R15 RES, MTL. FILM, 49.9 +/-1%, 1/8W 305896 91637 CMFS55499UF 1
R16 RES, MTL. FILM, 169K +/-1%, 1/8W 289454 91637 CMF551693F 1
R1T RES, MTL. FILM, 215K +/-1%, 1/8W 289470 91637 CMF552153F 1
‘R18 RES, DEP. CAR, 12K +/-5%, 1/4W 3LEEAT  B0031T CH2S1-U-5P12K 1
E19 RES, MTL. FILM, 20K +/-1%, 1/8W 291872 91637 CMFS552002F 1
R20 RES, MTL. FILM, 2K +/-1%, 1/8W 235226 Q1637 CMF552210F 1
R21 RES, MTL. FILM, 221 +/-1%, 1/8W U074 91637 CMFS552210F 1
R22 RES, MTL. FILM, 10.02K +/~0.%%, 1/8W 352245 89536 352245 REF
R23 RES, MTL. FILM, 10,02 +/-0.1%, 1/8W 382245 89536 352245 REF
Rzl RES, MTL. FILM, 10.02K +/-0.1%, 1/84 362245 89536 352245 REF
R2% RES, MTL. FILM, 10.02K +/=0.1%, 1/84 352245 89536 352245 REF
R26 RES, MTL. FILM, 100 +/=-1%, 1/8%W 357400 91637 CMF551000B 1
R27 RES, VAR, 1K +/~20%, 1/2% 267856 73578 190PC102B 1 1
R28 RES, VAR, 10K +/-20%, 1/2W 267880 75378 190PC1038 P
R2Y RES, VAR, 10K +/-20%, 1/2W 26788C 75378  190PC1038 REF
R30 RES, DEP. CAR, 47K +/-5%, 1/U4W 358896 80031 CR251-4-5PETK 2
R31 RES, DEP. CAR, 10K +/-5%, 1/UW 348839 80031 CR251-4-5P10K REF
R32 RES, DEP. CAR, 3.3K +/-5%, 1/kvW 348813 80031 CR251-4-5F3K3 REF
R33 RES, COMP, 330 +/-5%, 1/4W 107967 031121 CB3315 2
R35 RES, DEP. CAR, 100 +/-5%, 1/4u 348771 80031 CR251-4-5P100E 1
R36 RES, MTL. FILM, 9.09K +/-1%, 1/8W 221663 91637 CMF553091F 7
R37 RES, MTL. FILM, 1.02K +/-1%, 1/8W 223545 91637 CHMFS51021F 1
‘R38 RES, MTL. FILM, 4.23K +/=1%, 1/84 294819 91637 CMFS554321F 1
R39 RES, MIL. FILM, 10K +/-1%, 1/8W 168260 91637 CMF551002F 1
RU1 RES, DEP. CAR, 57K +/~5%, 1/4d 348896 80031 CR251-4~5PHTK REF
RU2 RES, DEP. CAR, 5.1K +/-5%, 1/044 368712 80031 CR251-4~-5P5K1T 1 1
RE3 ZENER REFERENCE SET (VRS, RU3, RUG) 377283 89536 377283 2 1
RUEY RES, VAR, 500 +/-10%, 1/2W 325613 89536 325613 REF
RUS RES, MTL., FILM, 61.9X +/-1%, 1/8% 237230 91637 .CMF556192F REF
RYE ZENER REFERENCE SET (VR5, RE3, Ri46) 377283 89536 377283 REF
RUT RES, DEP. CAR, 0K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R4B RES, DEP. CAR, 39K +/-5%, 1/4%W B42400  B0031 CR215-4-5P30K 1
RUY RES, MTL. FILM, 100K +/-1%, 1/8W 248807 91637 CMF551003F 1
R50 RES, MTL. FILM, 64.9K +/-1%, 1/8W 288530 91637 CMF556U492F 1
R51 RES, MTL. FILM, 226K +/-1%, 1/84 320879 91637 CMF552263F 1
RS2 RES, MTL. FILM, 309K +/-1%, 1/8W 235283 G1637 CMF553003F 1
R53 RES, COMP, 330 +/-5%, 1/4W 147967 01121 ©B3315 REF
s1/82 SWITCH ASSEMBLY 483891 89536 U83891 1
33 SWITCH, SLIDE, DPDT 234278 82389 XW1649 2
sS4 SWITCH, SLIDE, DPDT 234278 82389 XW16M49 REF
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Table 5-2. AT Main PCE Assembly loont}

REF FLUKE | 76 MEG PART NO. | TOT [REC|USE
DES - DESTRIPTION oTock | Tl omoTvee aty|ary|coE
T1 TRANSFORMER, PWR 464370 89536 464370 1
T2 TRANSFORMER, INVERTER ' 467954 B9536 461954 1
TB1 TERMINAL BLOCK 479006 89536 479006 2
TB2 TERMINAL BLOCK 474006 89536 479006 REF
U1 IC, VOLTAGE COMPARATOR 35219% 12040 LM311CH i 1
uz IC, LINEAR, OP-AMP 429837 12040 LF356H 3 1
u3 IC, LINEAR, OP-AMP §T27T9 12040 LF356N 2 i
i IC, LIKEAR, OP-AMP 513740 120480 LM30TN 2 1
us IC, LINEAR, DUAL OP-AMP 478032 OHT13 MCUHSBNCPY H |
I RE3S NETWGRK H4BLES0 89536 4HBUBC 1 1
U7 IC, LINEAR, OP-AMP 12779 12080 LF3G6N REF
ug RE3S NETWORK, 47K 413289 89536 413289 1 i
uie IC, LINEAR, OP=AMP 418566 12040 LM3SEN 1 1
Ut IC, LINEAR, NEG VOL REG £13179 12040 LM7915T 1 1
U2 1c, LINEAR, YOL REG, FXb 413187 12040 LM3EOT-15 i 1
Ui3 @1C, C-M0S, HEX, OPEN DRAIN BUFFERS 173389 12040 MMTUCIOON 1 1
uid RES NETWORK 402644 89536 402644 1 1
Uis IC, LINEAR, OP-AWMP 413740 12040 LM30TH REF
ENE IC, DUAL COMPARATOR 478354 12040 LM393N 1 1
Vr2 ZENER REFERENCE SET (VR2, RY¥, R5} 377283 89536 377283 REF
VR3 DICDE, ZENER 186163 07910 1NO7UB 2
¥RY DIODE, ZENER 186163 07910 1NQ74B REF
VRS ZENER REFERENCE SET (VR5, RU3, R4O) 377283 89536 377283 REF
XQ26 HEATSINK (NOT SHOWN) 428805 89536 128805 1
X4 SOCKET, IC, 40-PIN (NOT SHOWN) 418988 91506 340-AG39D 1
¥ CRYSTAL, QUARTZ B7BOT2 89536 4THOT2 1 1
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Table 5-3. AZ Display PCB Assembly

2180A

FLUKE | MFG
REF MFGE PART RO TOT jREQ JUSE
Y
DES DESCRIPTION ?qu_m%( g?ﬂLBE OR TYPE Ty iaTviCDE
AZ DISPLAY PCB ASSEMBELY L6U297 B9S36 H6U29T REF
FIGURE 5-3 (2180A-4002T
D31 DIODE, LED DISPLAY, T~BEGHMENT, RED 418012 28U4B0 50827651 7 2
Dsz2 DIODE, LED DISPLAY, 7-SEGMENT, RED 118012 28480 5082-7651 REF
D33 DICDE, LED DISPLAY, T7-SEGMENT, RED 418012 28480 5082-T651 REF
DSy DIODE, LED DISPLAY, 7~3EGMENT, RED 418012 28480 5082-7651 REF
D35 DICDE LED DISPLAY, T-SEGMENT, RED 418012 28480 5082-7651 REF
D36 DICPE, LED DISPLAY, 7--3EGMENT, RED 418012 28480 5082-~7651 REF
D37 DICDE, LED DISPLAY, T-SEGMENT, RED 418012 2848C 5082~7651 REF
P& CABLE, FLAT, 18 POS, 6-INCH HT481% 00779 1-86947~1 i
Q1 TRANSISTOR, 3I, PNP 195974 04713 2N3906 13 1
Q2 TRANSISTCR, SI, PNP 195974 08733 2N3906 REF
Q3 TRANSISTOR, 3I, PNP 195974 04713 2N3906 REF
Q4 TRANSISTCR, SI, PNP 195974 04713 2N3906 REF
Q5 TRANSISTOR, SI, PP 195974 04713 2N3906 REF
Q6 TRANSISTOR, 5I, PNP 195974 04713 2N3906 REF
Q7 TRANSISTOR, SI, PNP 198974 04713 2N3906 REF
Q8 TRANSISTCR, 85I, PNP 195974 04713 2N3906 REF
Q9 TRANSISTOR, 3I, PNP 185474 04713 2N3906 REF
Q10 TRANSISTOR, SI, PNP 195974 Q4713 2N3908 REF
Q11 TRANSISTOR, 5I, PNP 195974 OUT713 2N3906 REF
Q12 TRANSISTOR, 81, PNP 195974 QU713 2H3%00 REF
Q13 TRANSISTOR, SI, PNP 195974 OH713 2N3906 REF
R1 RES, DEP. CAR, 100 +/-5%, 1/4W 348777 80031 CR251-4-5P100E 1
R3 RES, DEP., CAR, 1 +/-8%, 1/4W 357665 80037 CR251-H4-5P1E 1
i IC, LIN, NPN, 5 TRANSISTOR ARRAY 418574 02735 CA3083E 1 1
vz RESISTOR NETWORK, 1K HOTH4S  B9536  HOTHES 1 1
u3 RESISTOR MNETWORK, §2 OHM 478859 89536 LT8859 1 1
aelNe " : g 3
43 QSQ 04 ipse Y DS5 1 ps4 D83 3 ps2 1 D87 7
O G
o gl ar O
a7 a1
[ § ® @ %, 10
g oleXe)
- D8t U REv ¢ 28
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Figure 5-3. A2 Display PCB Assembly



2180A

Table &-4. A3 RTE} input PCB Assembly

ooon

i
cal

RE

H3, H4

o FLUKE ; MFG
REF MFG PART NG. TOT [REC|USE
DESERIPTION 5T PLY
DES MoK e | om TveE ary|ary|coe
A3 RTD INPUT PCB ASSEMBLY 469304 84536 465304 REF
FIGURE 5-4 (21804-4003T) :

¢l CAP, POLYCARB, 2.2 UF +/-10%, 100V 306522 80031 C280MCH/AZM2 1

H1 WASHER, FIBER #4 110890 12443 2508 2

H2 LOCKWASHER, SPLIT, #U 110395 B9536 110395 2

H3 P-NUT, BROACHING, #-40 380196 24347 KF2-440 2

HA SCREW, PHP, 4-40 X 3/8 403782 B9536 403782 2

R1 RES, COMP, 47K +/=5%, W 150219 01121 GB#T35 1

Re RES, VAR, 500 +/-20%, 1/2W 267849 75378 190PC501B 1 1
3 SWITCH MODULE, DUAL-IN-LINE, SPST 408559 00079 U35166-2 1

32-1 SWITCH, TOP HALF 458835 10389 24-420-020 2
S52-2 SWITCH, BOTTOM HALF USHTTT 10389 24-410-020 z2

83-1 SWITCH, TOP HALF 454835 10389 24-420-020 REF
532 SWITCH, BOTTOM HALF 45ETTT 10389 24-310-020 REF

TB1 TERMINAL BLOCK 461475 89536 UBTHTS i

531, 53-2
K— 52-1, 822
POS  RT v_Y_auro
L L3202 1 51
e »-'<>' Lt 1?)%211';5 WAN TETE
+v T204H1] ¢1 82 SCAM
¢ = P2

512

Figure 5-4. A3 BTD Input PCB Assembly
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2180A

6-1. INTRODUCTION

6-2. This section of the manual contains information on
the accessories and options available for the 2180A
Digital Thermometer.

6-3. ACCESSORY INFORMATION
6-4. The portion of this section dealing with accessories

contains the details of all accessories available for the
2180A.

6-2

8-5. OPTION INFORMATION

6-6. Each of the options available for the 2180A are
described separately in a subsection identified with the
option name and number. The option description

contains the information on the operating instructions
and maintenance not covered in the main body of the text,

plus a complete list of replaceable parts for the option.



600-1. GENERAL

600-2. Table 600-1 contains a list of the accessories
available for use with the 2180A Digital Thermometer.
The following paragraphs contain information on the
types of accessories. Instructions for use accompany each
aceessory. In all cases order using the accessory number
listed.

600-3. RTD MULTIPOINT SELECTOR,
(Y2000

- 600-4. - The Multipoint Selector allows the operator to
manually select and monitor the one of up to ten

2180A

Accessories

channels; two separate thermocouple types (maximum of
five each if two types used) may be connected to the unit.
Up to ten multipoint selectors may be connected in series.

600-5. ALARMS CQUTPUT (Y2002)

600-6. The Alarms Output accessory provides controls
to permit up to four separate limits settings, so that there
is an operator indication at more than one temperature
point. The f{four thumbwheel controls allow the
simultaneous setting of a high and low, in any
combination.

Table 600-1. 2180A Accessories

ACCESSORY DESCRIPTION
Y2000 Multipoi'nt Selector, RTD
Y2002 Alarms Qutput
Y2009 Battery Pack, 12V Rechargeable
Y2010 Rack Panel PTI, single, A size {for Y2000}
Y2011 Rack Panel PTi, double, A size {for Y2000}
Y2012 Rack Panel PTI, single, B size (for Y2009)
Y213 Rack Panel PTI, doubie, B size {for Y2009}
Y2014 Rack Panel PT!, single, C size (for 2180A and Y2002)
Y2015 Rack Panet PT), double, C size {for 2180A and Y2002)
Y2018 Panel Mount PTEDIN, A size {for YZ2000)
Y2019 Panel Mount PTI-DIN, B size {for Y2009}
Y2020 Panel Mount PTH-DIN, C size {for 2180A and Y2002)
Y2022 Divider, Thermometer Calibrator
Y2023 Accessory Case
Y2024 Power Cord, 3-way
Y2025 Probe, RTD, 10082, 385 Pt
Y2026 Cable, Qutput Unit, RS232C

600-1
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600-7. BATTERY PACK, 12V
RECHARGEABLE (Y2009)

600-8. 'The rechargeable battery pack provides the
2180A and its accessories with portability. The output is
+12V de at a maximum of 750 mA for a total of 2.2
ampere-hours.

600-9. DIVIDER, THERMOMETER
CALIBRATION (Y2022)

600-10. The device is a preset 100 to ! divider to provide
the precision millivolt ocutputs {rom a DC Calibrator
required for calibration. The device wires into the RTD
Input PCB in place of the RTD Probe during calibration.
Refer to the Y2022 Instruction manual for the schematic
and additional information.

600-1%1. RACK PANELS

600-12.  Available are rack mounting panels in three
sizes and two types for the standard 19-inch electronics
equipment racks. The "A”size for the Multipoint Selector
is available in panels that will accomodate either one or
two instruments. The "B” size panel for the Calibrator
and/or Battery Pack is also available for single or double
instruments, as is the "C” size used for the 2180A
Thermometer and the Alarms Output.

600-13. PANEL MOUNTS

600-14. The panel mounts provide the hardware to
instali the instrument in any panel in which a hole the size

600-2

of the instrument front panel can be cut. 1t is available for
the three instrument sizes required, "A”, "B”, and "C".

600-15. ACCESSORY CASE (¥2023)

600-16. The accessory case is a "C” sized PT1 case which
contains a storage drawer, This provides the operator that
has several instruments in a stacked group, storage space
for test equipment and spare and/or alternate
thermocouple probes and wires,

600-17. POWER CORD, 3-WAY (Y2024)

600-18. This accessory is a specially constructed power
cord with three female and one male connectors that
aliow the operator to connect up to "C” size or smaller
PTI instraments with one line power cord.

600-19. CABLE OUTPUT UNITS,
AS232C (Y20286)

600-20. The Y2026 is an interface device which allows
direct mating between any R8232C device and the 002
Output Option. The Y2026 consists of two 25-pin
connectors, one 36-pin connector and an accessory cabie
to provide connection between the 36-pin output and the
-002 Qutput Option. It will be necessary for the user to
provide the cable between the 25-pin ouiputs and the
RS8232C devices.



802-1. INTRODUCTION

602-2. The 21X0-002 Option is an analog and digital
output unit. [t provides either the 2180A or 2190A Model
Digital Thermometers with a recording output for a
permanent record when required. The option may be
ordered with the unit for factory installation or is
available as a kit for installation in the field.

602-3.  The analog output is available on the rear panel
at two flush banana jacks with the polarity indicated, The
output is a scaled voltage source of I millivolt per degree
of temperature, regardless of the temperature scale
selected, with the polarity as read on the display. For
example; a reading of 251°F would output +251 mV dc;
97.3°C would ocutput -+97.3 mV dc; and -31.9°F would
output -31.9 mV de.

602-4, The digital output is a clocked message that can
be in two different formats to match the requirement of
the customer’s equipment. Qutput on one set of lines is a
bit-parallel, byte-serial message format designed for
printer interface. Also available are the standard EIA
RS5232C and current loop bit-serial outputs. Both
formats provide the channel number, the current reading
displayed, and any out of range or open thermocouple
information.

602-5. SPECIFICATIONS

602-6. Specifications for the Output Option, 21X0-002,
are as listed in Table 602-1.

602-7. INSTALLATION

602-8. Options for field instaliation can be installed
using the following procedure:

I. Disconnect the thermometer from all input
power SOurces.

2180A

Option -002
Output

Tahle 602-1. Specifications

Analog Qutput
Type: Linearized and isolated.
Veltage: 1.9 mV/ “C or °F from —425 mV to 4.5V, 5 mA
max.
Temperature Coefficient: 200 ppm/ °C from 25°C.
Moise: < 100 uV at 100 Hz handwigth,
Accuracy: $0.1% of reading £t mV.
Zero Drife: 200 uV,’OC from 25°C,
Warm-i)p Time: B minutes, to rated accuracy,

Digital Qutput
Types: Three, E.1LA. Standard RS-232-C Type 2, TTY
current ioop, and paratiel ASCIH,
Connector: 36-pin AMP "'Champ™,
Serial Baud Rates: 110, 160, 300, 600, 1200, 2400, 4800,
9600, switch-selectable.
R8-232-C Signals: Transmitted Data, Request to Send,
Ciear to Send, Data Set Ready, Signat Common,
Parallel ASCI! Signals: Data 8 lines, instrumeant address 3
lines, Address Valid, Data Valid, Acknowledge, ground,
+5Y.
Parailel ASCII Data Rate: Three readings per second.
Paraltel ASCII tnterface: Plug-to-plug compatible with
similar Fluke equipmaent,
TTY Current Loop Signais: Source and controtled sink,
20 mA.
Qut-of-Limit Signal: Exclamation point transmitted
with Qption 21X0-008 only; not with Y2002,
Battery Operation: 4 to 5 hours typicat at 26°C on fully
charged Y2003 or Y2008.

2. Remove the screws on the bottom of the case
that fasten the top and bottom of the PTI case
together and remove the top half of the case.

3. Remove the center mounting screw that
attaches the Main PCB to the case and lift the pcb
clear of the case.

4. Attach the four spacers supplied with the
option to the component side of the pcb in the holes
forming a rough rectanguiar pattern (do not use the
fifth hole on the corner, next to Ul).
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Table 602-2. Switch Selection

SWITCH SWITCH BANK 51 52 $3

POSITION 1 2 3 4 BAUD RATE FUNCTION ADDRESS
0 OFF OFF OFF OFF 110 OPERATE ADR 0
1 ON OFF OFF OFF 150 CAL 1 ADR 1
2 OFF ON OFE QFF 300 CAL 2 ADR 2
3 ON ON OFF OFF 600 CAL 3 ADR 3
4 OFF OFF ON OFF 1200 CAL 4 ADR 4
5 ON OFF ON OFF 2400 CAL 1 ADR 5
8 OFF ON oN OFF 4800 CAL 2 ADR &
7 ON ON ON OFF 9600 CAL 3 ADR 7
8 OFF OFF OFF ON 110 PLOT 1 ADR 8
g ON OFF OFF ON 150 PLOT 2 ADR 9

3. Reinstall the Main PCRB in the bottom half of
the case.

6. On the Gutput Unit PCB use Table 602-2 and
51 to select the desired BAUD rate, select position 0
‘on the Function switch 82, and select the PTI Bus
Address using S3.

7. Connect the QGutput Unit cables to the
connectors on the Main PCB.

8. Attach the Output Unit PCB to the spacers,
cemponent side down, and the connector to the rear
panel access port. '

9. Replace the PTI cover on the instrument and
reconnect the input power sources, if required, at
this time.

602-9. OUTPUT CONNECTIONS

602-10. All connections between the Output Unit
Option and external instruments are made using the rear
panel connectors previously described. The analog
output is from standard banana jacks. The digital output
female connector has a mating male connector
accompanying the option. This allows the customer to
custom make a cablie between the thermometer output
option and the receiving device. Table 602-3, is the pin-
out data for the digital output connector.

NOTE

Standard R8232C signals are outpur on 25-
pins, the connector on the -002 QOuiput Option
is 36-pins, therefore, the user must either
hardwire the connection berween the -002
Output Option or order the Y2026, Cable
Adapter.

602-2

Table 602-3. Digital Qutput Connector Pin-Out

i:g FUNCTION MINEMONIC USE
1 Address Valid ADRVAL | PTI Bus
2 [rata Valid GATVAL PTI Bus
36 Printer Address AD-A3 PTI Bus
7 Acknowledge ACK PTI Bus
8 Not Lised
9.16 Data BQ-D7 PTI! Bus
17 Ground PTl Bus
18 +5 Volts PTi Bus
19-24 Not Used
30 Transmitted Data R5232
interface
31 Reqauest to send R&232
interface
32 Clear to send 18232
Interface
33 Dats set ready RS232
) interface
34 Signal Common RS232
Interface
35 S0+ Currant
. oop
38 S0~ Current
Loop

602-11. OPERATION

602-12.  Once the Output Unit Option is installed, the
only operator functions deal with the connection of
external eguipment to the analog or digital output
connectors,

602-13. The positive and negative analog terminais have
available a de millivolt output with the same polarity, and
proportional to the temperature displayed. For example,
if the thermometer displayed +105.7°F the analog output
would be +185.7 mV dc and for -53.1°C the output
would be -33.! mV dc. The full resolution of the
temperature display (tenths or hundredths of degrees) is
reflected on the output.



602-14. The digital output can be connected toa printer
or any device accepting parallel ASCH data, orto a device
accepting RS232C or Current Loop signals, Connections
for all three types of signals are available simultaneously
on the 36-pin output connector previously described,

§02-15. THEORY OF OPERATION

602-16. The Quiput Unit Option converts the
ternperature displayed by the output into a format usable
by the customer’s equipment, The output may be
available as a scaled analog voltage or as formatied
parallel and serial ASCII digital output. The following
paragraphs describe operation of the Accessory Bus that
handles communication between the instrument and the
options, the analog output circuitry and the digital output
circuitry, Refer to the schematic in Section 8 during the
following discussion.

602-17. Accessory Bus Communication

602-18. The option communicates with the
thermometer on the clocked bit-serial accessory bus.
Transmitied on the bus are channel number, range,
conversion type, scale, and digits of the temperature
reading. When the WRTADR line is held low, DCLK
clocks the address of the Output Unit (4), followed by the
thermometer data to the microprocessor on the DATA
line. Once into the microprocessor, the data is converted,
formatted, and output to the analog and digital output
circuifry.

802-19. Analog Circultry

602-20. The temperature reading received by the
microcomputer 1s used {o generate an integrate control
signal, the length of which is proportionai to the
magnitude of the temperature reading. This signal is used
te turn on {(close) the FET switches 6 and UI2-2, open
the switches U11-2, U11-3 and U12-3, and set the output
polarity with switches at Ul2-9 and U12-16. (U12-9 is
closed when a negative reading is being processed and
U12-10 when a positive signal is being processed.)

602-21.  With Q6 on, the capacitor Clis charged {inearly
to a voltage proportional to the length of the control
signal at 6. When (6 has been on for the time required,
it is opened, and switch UT1-13 15 closed, so the output of
U13-8 can be sampled and held on C2. After 10 ms switch
Uf1-3 opens and switch Ull-11 closes to zerc the
integrate capacitor CI, until the next conversion cycle.

602-22. The voltage held on C2 is buffered by Ul3-7.
113-14 either passes the voltage directly to the output
stage, or amplifies it as controlled by switches U12-9 and
U12-10, which alternate states to set the polarity, The
ouiput stage at Ul3-1 has a constant gain of -1.

2180A

§02-23. Digital Qutput Circuitry

602-24. The thermometer reading transmitted on the
accessory bus every 333 ms is formatted by the
microcomputer and, i requested, made available on the
PTI Bus, R8232C, and current loop outpuis. Referto the
schematics in Section 8 during the {ollowing description.

602-25. Fight data, four address., a data vald, an
address valid, and an acknowledge line are used by the
PTi Bus Interface. The external device requests data from
the Output Unit by applying the preselected address to the
address lines. The address is preselected by setting switch
53 to the desired number (0-9), When the proper address
is decoded the tri-state output buffers (U8 and U9) are
enabled, and the microcomputer and external device
notified that the Cutput Unit has a valid address. When
the conversion process is complete, the microcomputer
appiies the first character of the formatted data to the
output lines and pulls the DATVAL line low. The
external device reads the data and pulls the ACK line low,
causing the Output Unit to reply with a new character.
The process is repeated until data transfer is complete.
The message formats are shown in Figure 6G2-1.

602-26.  After transfer to the printer lines is complete,
the microcomputer checks the DATA SET READY and
CLEAR TO SEND lines from the RS5232C interface. If
both lines are high, the same message as was cutput on the
print lines is output on the R§232C and current loop lines
in a bit-serial format. Since the thermometer cycle rate of
333 msis shorter than the time required to output data at
BAUD rate of 1200 and less, a message is not transmitted
during every instrument cycle, ‘

602-27. CALIBRATION

602-28. Analog circuitry in the option shouid be
calibrated every 90 days or after any repair of the unit,
The procedure following assumes that power is supplied
tothe unit and that a Digital Voltmeter capable of reading
10 pV on the | volt, or equivalent range, ie., a Fluke
Modsi 8800A, is available.

I. Remove power from the instrument.

2. Remove the top cover from the thermometer.

3. Remove the screws attaching the option peb to
the Main PCB.

4. Leaving the interconnect cables connected,
turn the option pcb to the right, while facing the
instrument, exposing the component side and
making the switches and adjustment accessible.
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Two digit channel number -
Two blanks

Sign — plus or minus

“e1 B W N =

Five Digit Numeric with a decimal point for either tenths or hundreds

Two character temperature scale. Either °C or °F on PT! Bus and either blank C or blank F on RS 232G, the

degree symbol { ° ) is transmitted to the printer as a “'d",

iyt

Character

when preset limits are exceeded. One blank if signal within limits

Two character display — “OL" for overload, “OC" for open circuit or open thermocouple or tw

blanks if operating normally
Carriage returmn
Line Feed

NOTE

THis eighteen character ASCII coded message can be
sent as; ASCII pavallel, RS232C, or Current Loop.

*Each block represents one ASCH character. The parity bit is aiways sent as zero.

602-4

Figure 602-1. Message Format

5. Connect the DMM to the Analog OGutput
Connector.

6. Apply power to the instrument and allow if {o
warm-up for a minimum of 5 minutes.

7. Set the FUNCTION switch {S2) to position !
(CAL 1).

8. Adjust R26 for an output of 0 = 0.1 mV dc.

9. Set the FUNCTION switch to position 2 (CAL
2.

10. Adijust R26 for an output of 0 &= 0.1 mV dc.
11. Set FUNCTION switch to position 3{CAL 3).
12.  Adiust R11 for an output of -10V =+ 1 mV dc.

13, Set FUNCTION switch to position 4 (CAL 4).

14.  Adjust R19 for an output of +10V + I mV dc.

15. Remove power and the test DMM, then
reinstall the option pch on the Main PCB and the
top cover on the mmstrument.

602-29. TROUBLESHOOTING

602-30. Troubleshooting for the 2180A Opticn -002,
Cutput Unit, consists of the tabular flow chart in Table
602-4. When a step on the flow chart is completed, check
for a decision transfer, If no decision is required, perform
the next step of the table in sequence.

602-31. LIST OF REPLACEABLE PARTS

602-32. Table 602-5 is a Hst of replaceable parts for the
Gutput Option. Refer to Section 5 for an explanation of
the columnar entries.



Table 802-4, Ouiput Cption Troubleshooting

2180A

Go to the step
number given
STEP ACTION for correct
NO, response
YES NO
NOTE
These tesis are based on the assumption that the 2180A /2130A has been
thoroughly checked out and is free of troubles prior to beginning the test
of the Output Option —002.
1 Obtain a reading on the 2190A (the input can be shorted for & display of approximately the ambient temp-
erature).
2 Is the Qutput option's analog output equal to the 1 mV per degree specified? 16 3
3 Erom pin 20 {common isolated) on U7 is there +5 volts to pin 40 of U7, +15 volts to pin 4 of U13, and
—15 volis to pin 11 of L3137 5 4
4 Check for a 12V dc input at P pins 1 and 4, ar™ 20 kMz sguarewave from T1 pin 8 to pins 7 and 9,
5.5V at the emitter of Q12, >17.5V at the input of U198, and <17.5V at the input of U20. Repair a3
required then resume at step 1.
5 Are the signals at pins 24, 25, and 38 of U7 toggling {vary between a logic high and logic low)? 7 6
G Check the input, cabling and W1 if ail signals are absent. Check the individual line’s components if one is
absent. Repair as required then resurne at step 1.
7 Are the signals at pins 10 through 15 of U7 toggiing? 9 g
8 Check U7 and its clock input from Y1 (4 MHz and opposite in phase from common to pin 1 and 2). Repair
as reauired then resume at step 1.
9 Are the following signals on UB as stated: pins 5 and 11 toggling; pins 1 and 3 opposite, and reverse when the
output sign is changed; pin 13 low except in CAL 1 position; and pin 9 varying with the iength of charge
time? 1 10
10 Check U5 and LJB. Repair as required then resume at step 1,
1 {s the signat at the gate of FET switch Q86 toggling between common and —156V? 13 12
12 Check (114, CR17 and their associated components. Repair as reguired then resume at step 1.
13 Perform the Qutput Option Calibration procedure.
14 Are all points adjustable within the stated tolerance? 16 15
18 Check the components associated with each adiustment, Since the 1Cs U1, U12, and U13 are mudti-parts
units they effect al circuits. Repair as required then resume at step 1.
i6 Obtain a reading and vary the BAUD rate selection switeh through its range whiis observing the output at
sach BAUD rate setting.
17 I5s the data transmitied correctly at all BAUD rates? 34 18
18 Is the data transmitted correctly at one or more BALUD rates? 19 20
19 Check the BAUD rate selection switch S1. Repair as required then resume at step 16,
20 Are CLEAR TO SEND (CTS) and DATASET READY (DSR} at U7-8 and U7-9 respectively at a logic low? 22 21
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Table 602-4. Output Option Troubleshoeting (cont)

Go to the §tep
W, response
YES MO
NOTE
This is with a receiving device attached. If not attached tie pins 32 and 33
of J7 high to simulate an accepting device.

21 Check the interface from the R$232 device, 08, 00 and their associated components, Repair as required

then resume at step 16.
22 is the signal at pin 3 of U7 toguling? 24 23
23 Check U7. Repair as required then resume at step 16.
24 Does the signal at pin 20 of J7 in reference to pin 34 of J7 toggle while a message is transmitted? 26 25
25 Check Q4, 05, U18, and their associated components. Repair as required then resume at step 16.
26 Is the output data avatable on the PT1 Bus? 26 27
27 is the signal at U166 low? 29 28
28 Varify that the input address and address switch setting are the same. Check the address decoding cireuit

in UT0, U16, U17, U185, U21, 53 and their associated components, Repair as required then resume at step 26,
29 1s ADRVAL low at pin 1 of J7? 3 30
30 Checi the tri-state buffer U8 and it's enabling signat. Repair as required then resume at step 26.
31 Do the m ACK and DO through D7 signals on pins 2, 7, and 9 through 16 of J7 respectively toggie? 33 32
32 Check the tri-state buffers U8 and U9, the microprocessor U7, .and the ,&&. input from the PT1 Bus. Since the

the RS232 output has aiready been checked, the input 1o U7 has been verified. Repair as required then

resume at step 26,
33 Check the connector, interconnecting cable and receiving device. Fepair as required then resume at step 26.
34 Troubleshooting of the Qutput Option is complete.
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Table 602-5. A4 Cutput Option PCB Assembly

FLUKE | MFG
REF MFE PART NO. TOT IREG {USE
DES GESCRIPTION ek | LY OR TYPE arylaTylcoE
002 @ QUTPYT OPTION-0C2 PCB ASSEMBLY -002 89536 21904-002 REF
FIGURE 602-2 (21B0A~L0R0T)
¢1 CAP, POLYSTRN, 0.56 UF +/-10%, 100V 284851 89536 284851 1
c2 CAP, POLYPRPLMN, O.HT UF +/-10%, 50V 363085 89536 363085 1
3 CAP, CER, 0,22 UF +/-20%, 50V 309849 71590 CW3QC22LK 1
cl CAF, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 8
c5 CAP, T&, 39 UF +/-20%, 20V 358234 56289  196D395X0020PEL 1
c6 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020X41 REF
s CAP, Th, 22 UF +/-20%, 35V 394775 56289  196D2R6X003BTEL 2
c8 CAP, Th, 22 UF +/=-20%, 35V 394775 56289 106D226X0035TEY REF
€9 CAP, TA, 10 UF +/-20%, 20V 330662 58289 196D306X0020KA1 REF
€10 CAP, TA, 10 UF +/-20%, 20V 330662 56289  196D106X0020KA1 REF
¢l CAP, TA, 10 UF +/-20%, 20V 330662 %6289  196D106X0020KAT REF
¢i2 CAP, TA, 1 UF +/-20%, 35V 161919 56289 196105X0035JAT 2
€13 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D7106X0020KA1 REF
c1y CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020K41 REF
c15 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1T REF
£16 CAP, TA, 1 UF +/-20%, 35V 161919 56289 196105X0035J47 REF
CiT CAR, CER, 0.025 UF «/-20%, 100V 168435 6568289 CO23BI10H2S3M 1
CR1I DIODE, ZENER 393579 Q7910 IN456T 1 1
CR3 DIODE, S5I, HI~-SPEED 3SWITCH 203323 07910 IN444B 10 2
CRY DIODE, S3I, HI-SPEED SWITCH 203323 07910 M4488 REF
CRB DIODE, SI, HI-3PEED SWITCH 203323 07910  1NUBAg REF
CR6 DIODE, 81, HI-SPEED SWITCH 203323 07910  1Nbu4ug REF
CRT DIODE, ZENER, 36V 186163 07910 1H974B 2 1
CR8 DIODE, ZENER, 36V 186163 07910 INYTHB REF
CRO DIODE, ST, RECTIFIER 379412 0713 1NE9R3 2 1
CR10 DIODE, SI, RECTIFIZR 79812 04713 14933 REF
CR11 DIODE, SI, HI-SPEED SWITCH 203323 07910 IN4448 KEF
CR12 DIODE, SI, HI-SPEED SWITCH 203323 07910 iNLLYS REF
CR13 DIODE, 81, HI~-SPEED SWITCH 203323 07910  INhE4B REF
CR14 DICPE, SI, HI-SPEED SWITCH 203323 0791C  1M444B REF
CR15 DIGDE, ZENER, 6.2V 325811 Q7%10 INT752A 1 1
CR16 DIODE, SI, HI-SPERD SWITCH 203323 07910 1M4548 REF
CR17 DICDE, SI, HI-3PEED SWITCH 203323 07910  TN4LA4B REF
H1 SCREW, PHP, 4-4C X 3/8 (NOT SHOWN} 152124 T373% 19024 2
H2 LOCKWASHER (NOT SHOWN) 110395  89%36 110395 2
H3 MUT, HEXAGON (NOT SHOWN) TH#7611 89536 147611 2
Hi HARDWARE KIT (FOR J7) 435750 O0TTS 552565-1 1
J7 COBNECTOR 15500 00778 5522471 1
J8 JACK, INPUT 492314 89536 U9231Y 2
P1 CABLE, JUMPER L7HIEE  007TS 869423 ]
P3 CARLE, JUMPER BTR155 DO779 869425 g
Q1 TRANSISTOR, S1, MPN 218396 G473 2N3904 8 2
Q2 TRANSISTOR, SI, NPH 218396 Q4713  2H3I904 REF
Q3 TRANSTISTOR, 3I. NPH 218396 04713 2N3904 REF
Qb TRANSISTOR, 3I, NPN 218396 04713 2N3904 REF
35 TRANSISTOR, BT, NPN 218396 OLTI3  2N3904 REF
Qb TRANSISTOR, FET, N-CHANNEL 429977 89536 429977 1 1
Q7 TRANSISTOR, FET, N~CHANNEL 343830 89536 343830 1 1
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Table §02-5. A4 Output Option PLB Assembly {cont)

REF FLUKE | MFG WMFG PART MO 1o |Ree|use
DES BESCAIPTION gk | LY OR TYPE aty |oTY|coE
Q8 TRARSISTOR, 31, NP 218396 Q4713 2M3904 REF
Qs TRANSISTOR, 3I, NPH 218396 O0OH#713 2N3IQ0H REF
Q10 TRANSTSTOR, SI, NPN, PWR 77331 04713 MDSO1A REF
Q11 TRANSISTOR, 3I, NPN, PWR 47733t 04713 MD3O1A REF
Q12 TRARSISTOR, SI, PNP, PWR 73207 01295 TIP3D 1 1
Q13 TRANSISTOR, SI, WNPN 218396 04713 2N3G04 REF
a4 TRANSISTOR, SI, PNP ' 195974 08713 2H3906 1 1
R1 RES, DEP. CAR, 10K +/-5%, 1/4W JHEHEIG BOO3T  CR251-4-5P10K 12
R2 RES, DEP., CAR, 10K +/~5%, 1/4W FUE839 80031 CR251=-U4-BP10K REF
R3 RES, DEP. CAR, 10K +/-B5%, 1/4W 348839 80031 CR251-4.5P10K REF
3¢ RES, DEP. CAR, 220K +/=5%, 1/iW 348953 80031 CR251-U4-5P220K 3
R5 RES, DEP. CAR, 2.2K +/=-5%, 1/4W IUIN0C BCO31 CR251-L-BPIK2 4
R6 RES DEP. CAR, 220K +/-5%, 1/hW 348953 80031 CR251-4~-5P220%K REF
RT RES, DEP. CAR, 2.2K +/=5%, 1/5W IUIUGO {0031 CR251-U.BP2K2 REF
#8 RES, DEP. CAR, 220K +/-5%, 1/4W 348953 80031 CR251-U-5P220K REF
RG RES, DEP. CAR, 2.2K +/-5%, 1/4W JUIL00  8H031 CR2S1-UL-5P2K2 REF
R10 RES, MTL., FILM, 16.8K «/=1%, 1/8W 267146 91637 CMF551692F 1
k11 RES, VAR, 25K +/-20%, 1/2% 285213 75378 190PC2538 i 1
R12 RES, MTL. FILM, 102K +/-1%, 1/8W 291286 91637 CMF551023F 1
R13 RES, MTL., FILM, 2K +/-1%, 1/8%W 235226 1637 CHMF552001F i
R4 RES, MTL. FILM, 750K +/-1%, 1/8W 271361 91637 CMFS5751F 2
R15 RES, VAR, 100K +/-20%, 1/24 268581 T5378 190PC1048 2 1
R16 RES, MTL. FILM, 60.4K +/=1%, 1/8W 201419 91637 CMF55B042F 2
Ri17 RES, MTL. FILM, 60.LK +/-1%, 1/8W 291819 91637 CMFS55042F REF
R18 RES, MTL. FILM. 3.92K +/-1%. 1/BW 204801 01637 CMFB553921F P
R19 RES, VAR, 100 +/-10%, 1/2¥W 275735 11236 3607~101%4 1
R20 RE3, MTL. FILM, 3.92K +/=1%, 1/8¥W 294801 91637 CHF553921F REF
R21 RE3, MTL. FILM, 10K +/~1%, 1/8W 168360 91637 CMFS551002F 3
R22 RES, MTL. FILM, 10K +/-1%, 1/84 168360 Q1637 CMF551002F REF
R23 RES, DEP. CAR, 100 +/-8%, 1/4W 348TT1 800317 CR251-4~5P100E 2
R24 RES, WTL. FILM, 750K +/-1%, 1/8W 271361 91637 CMF55751F REF
RZ2% RES, MTL. FILM, 1K +/=1%, 1/8W 168229 91537 CMESS1001¥F 1
R26 RES, VAR, 1008 +/-20%, 1/2W 268581 75378 190PC104B REF
R27 RES, DEP, CAR, 10K +/-5%, 1/BW 348839 80031 CR251-4-5P1CK REF
R28 RES, DEP. CAR, 10K +/=5%, 1/4%W 348839 80031 CR251-4-5P10K REF
R29 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 BOO031 CR2Y1-4-BPT10K REF
R30 RES, DEP. CAR, 10K +/-85%, 1/8W 3U8839 80031 CR251-4-5P10K REF
R31 RES, DEP. CAR, 2.2K +/=5%, 1/44 343400 BO031 CR251-4=5P2K2 REF
R32 RES, DEP. CAR, 10K +/~5%, 1/4W 348839 80031 CR2H1-U4-5P 10K REF
R33 RES, DEP. CAR, 10K +/~5%, 1/4W 48839 8BDO031 CR251=-4-5P10K REF
R34 RES, DEP. CAR, 10K +/=-5%, 1/4W 348839 80031 CR251-8-5P10K REF
R35 RES, DEP. CAR, 5.7K +/=5%, 1/44 368712 80031 CR251=U4=5PBK1 1
R36 RES, DEP. CAR, H#7K +/-=5%, 1/4W 348896 80031 CR251-4-KPUTK 1
R37 RES, DEP. CAR, 240 +/-5%, 1/4%W 376624 80031 CR251-4-5P240E 1
R38 RES, DEP. CAR, 3.9K +/-5%, 1/4W Y2600 80031 CR251-4-3P3K9 1
B3 RES, DEP. CAR, 6.8K «+/-5%, 1/4W 368761 80031 CR251-4-5P6K8 2
RUO RES, DEP. CAR, 4.3K +/=-5%, 1/4W EN1576 80031 CR251-4-5P4K3 1
Ryt RES, DEP. CAR, 6.8K +/=5%, 1/4W 368761 80031 CR251-4-5P8K8 REF
R42 RES, DEP. CAR, 3.3K +/=5%, 1/4W 348813 80031 CR251~U4-5P3K3 1
RU3 RES, DEF. CAR, 330 +/~5%, 1/4W 368720 80031 CR251-4-5P330F 1
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Table 602-5. Ad Output Option PCB Assembly {cont}

FLUKE | MFG
REF MFG PART KD. TOT [REC|USE
DES DESCRIPTION NpCK | LY | oR TYRE arv|ary|coE

Ri i RES, MTL. FILM, 1.02K +/=1%, 1/8W 223545 91637 CMF351021F 1

RH#5 RES, MTL. FILM, 10K +/-1%, 1/8W 168360 91637 CHMF551002TF REF

R46 RES, MIL. FILM, 9.09K +/-1%, 1/8¥ 221663 91637 CMF559091F i

R4T RES, DEP. CAR, 10K +/-5%, 1/UW 348839 80031 CR251-4-5P10K REF

R48 RES, DEP. CAR, 10K +/-5%, 1/UW 348839 80031 CR251=-4-5P10K REF

R4g RES, MTL. FILM, 3.32K +/-1%, 1/8W 294819 81637 CMF554321F 1

R50 RE3, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 <CR251-4=5P10K REF

R51 RE3, DEP, CAR, 39K +/-5%, 1/4W 4424800 8003t CR251-4-5P39K 1

R52 RES, MIL. FILM, 100K +/-1%, 1/8W 248807 91637 - CMF551003F 1

R53 RES, MIL. FILM, &4.9K +/-1%, 1/8W 288530 91637 CMFS556492F 1

k54 RES, MTL. FILM, 220K +/~1%, 1/8¥ 320879 91637 CMF552263F 1

R55 RES, ¥TL. FILM, 309K +/-1%, 1/8W 235283 91637 CMF553093F 1

31 SWITCH MODULE, SPST 508559 00779 H435166=2 3

32 SWITCH MODULE, SPST k08559 00779 435166-2 REF

33 SWITCH MCDULE, SP37 408559 00779 435166-2 ‘ REF

T1 TRANSFORMER, DC-DC CONY 461954 89536 461954 1

U1l @ IC, C-MOS, HEX BUFFER/INVERTER 381830 04713 MCI4050CP 1 ]
U2 OPTO~-ISOLATOR 380014 01295 TiIL116 3 1
U3 OPTO-ISOLATOR 380014 01295 TIL116 REF

Uk OPTO-ISOLATOR 380014 01295 T1L116 REF

Us RE3, NETWORK 413286 89536 413286 1 1
6 @ IC, C-MO3, HEX, OPEN DRAIN BUFFERS 73389 12040 MMTU4C906N 1 1
uT7 @ IC, MICROPROCESSOR, MOS 495309 04713 MC3870/14 1 1
Ug @®IC, -MOS, TRI-STATE, HEX, NON-INV BUFF LOTT759 04713 MCT4B03CP 2 i
9 ®IC, C~MOS, TRI-STATE, HEX, NON-INV BUFF 407759 048713 MC14503CP REF

U10 @IC, C-MOS, HEX INVERTERS LO46E1T 04713 MCTL06BCP 1 1
U1t ®IC, C-MOS, QUAD, BI~LATERAL SW 363838 02735 CDUOT6AE 2 1
yiz ®IC, C-MOS, QUAD, BI-LATERAL SW 363838 02735 CDHO1GAE REF

U13 IC, LINEAR, 0P-AMP, J-FET INPUT 483438 89536 ug3438 1 1
U4 TRANSISTOR, J~FET, N~CHANNEL 460014 89536 U60014 1 1
U15 RES, NETWORK 412726 89536 412726 2 1
U16 @1C, C-MOS, QUAD, EXCLUSIVE OR 358222 02735 CDYO30AE 1 1
ury @ IC, C-MOS, DUAL 4-INPUT, NOR GATE 363820 OH713 MC14025CP 1 1
U1a IC, LINEAR, OP-AMP, J-FET INPUT 4o4us4 89536 4SHUSH 1 1
U19 IC, LINEAR, VOL REG, FXD 413187 04713 MCT815CP | 1
[$pdy; IC, LINEAR, NEG, VOL REG 413179 04713 MC7915CT 1 1
uz1 RES, NETWORK 4127126 89536 412726 ) REF

yz22 IC, LINEAR, LO~PWR DUAL VCL COMP 578354 12040 LM393N 1 1
a7 SOCKET, IC, H4O~PIN 418588 91506 340-AG39D 1
XUty SOCKER, 'IC, 8-~PIN 478016 91506 308-AG39D 1

Y1 CRYSTAL LTHOTZ 89536 LT4OT2 1
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Figure 602-2. A4 Output Option PCB Assembly
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606-1. INTRODUCTION

606-2. The 21X0-006 Limits Option gives the 2180A
and 21%0A Digital Thermometers the capability of
providing both visual and electrical indications (alarms)
when the temperature measurement exceeds either of a
pair of selectable maximum/ minimum limit values. Also
selectable are, all for a single point, the delta function
{displays the difference between the preset value and the
temperature read), and the maximum/ minimum display
function (the highest or lowest temperature read since the
last reset by the INITIALIZE MAX/MIN switch).

606-3. The Limiis Option is available as factory
insialled with initial order or may be ordered as a field
installable kit for addition to the instrument.

606-4. SPECIFICATIONS

606-5.  Specifications for the Limits Option, 21X0-006,
are as listed in Table 606-1.

Table 606-1. Specifications

Limits Function: lights LED and activates Form A {SPST)
relay when a preset limit is exceeded. Contacts rated at

10 VA, 184V de or 130V ac rms max, 0.BA max, resistive,
Min/Max Function: Store min or max readings, resettable
from front pansal.

A Temperature Function: Reads = temperature deviations
from preset norinal temperature.

instaliable: Factory or field, through pre-punched front

panel.

Function: Limit:

< Low Limit ~9999°

> High Limit +0999°
Store min reading Not used
Store max reading Mot used

AL Deviation from Morainal

606-6. INSTALLATION

606-7. Options for field installation can be installed
using the following procedure:

2180A

Option -006
Limits

WARNING

HAZARDOUS YOLTAGES MAY BE
PRESENT WITHIN THE INSTRUMENT.
ONLY GUALIFIED PERSONNEL SHOULD
PERFORM THIS INSBTALLATION PRO-
CEDURE.

{. Disconnect the thermometer from all power
sources,

2. Remove the screws on the bottom of the case
that fasten the top and botiom of the PTI case
together and remove the top half of the case.

3. Remove the hole plugs from the Limits section
of the front panel and attach the standoffs supplied
with the option to the front panel.

4. Position the Limits PCB so that the
thumbwhee! LED and pushbutton switch line up
with the applicable front panel ports.

5. Attach the Limits PCB to the Main PCB using
the screws supplied with the option.

6. Connect the cable on the Limits PCB to J4 on
the Main PCB.

7. Replace the P11 cover on the instrument and
reconnect to input power sources, if required, at this
time.

606-8. OPERATING NOTES

606-9. Instaliation of the Limits Option enables the low
current single contact relay (K1) on the thermometer
Main PCB. The contact points are available on a rear
panel connector block.
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NOTE

Once installed, there are no provisions for
disabling the Limits Option. If a temperature
display is desired withowt the relay or LED
indications, select one of the Limits functions
(> or <} and the maximum seiting on the
numeric thumbwheel switches.

606-10. OPERATION

606-11. The posttion and general description of the
Limits Option front panel controls is given in Section 2. A
more detailed description of the three functions is given in
the following paragraphs. The term "thermocouple” =
"RTD” for the 2180A.

$06-12. Limiis Function

606-13. The Limits function is enabled when the
function portion of the thumbwheel is set in either the <
or > position. The front panel LED illuminates and the
rear panel relay contacts close when either of the preset
conditions are met, In the greater than (&) function the
indications {LED and relay contacts) result from any
temperature reading that exceeds the value set on the
limits thumbwheels. The less than (<) function gives ifs
indication when the temperature read by the thermometer
is equal to, or less than, the value set on the limits
thumbwheels. The thumbwheel LSD is a whole number,
fractional entries cannot be made.

606-14. Delta Function

606-15. When the Delta (& function is selected on the
thumbwheel the thermometer display reads the difference
between the temperature at the thermocouple and the
whole number setting of the thumbwheels. The formula
used for the computation is;

T displayed = T at thermocouple - T thumbwheel setting
(in degrees)

606-16. MINIMUM/MAXIMUM Display
Function

606-17. The microcomputer acculmulates and stores
the highest and lowest temperatures recorded since the
last reset. When the Maximum (%) function is selected
the highest temperature recorded and stored in the

microcomputer is displayed. Selection of the Minimum’

function () displays the lowest recorded temperature
since the last reset, To record the current temperature for
either function, select the applicable function and depress
the front panel reset switch.

806-2

§06-18. THEQRY OF OPERATION

606-19. The 006 Option supplies the thermometer with
the function and numeric data selected on the front panel
mechanical thumbwheel switches. When a Limits
function is sclected, the data is stored for comparison on
the option pcb. All communication between the option
and the thermometer is done on the clotked serial
accessory bus. This bus transmits and receives addresses,
thumbwheel data, reset data, and imit status. Referto the
schematic in Section 8 during the Theory of Operation
discussion.

606-20. Addressing

606-21. Each of the options on the bus is addressed with
a different code. The thermometer uses the address "67 to
talk to the Limits Option. To talk to any option the
WRTADR (P4-3) line must be brought low, with WRT
(P4-4} high, followed by the apphicable four address bits
applied to the DATA (P4-5) line in succession, toggling
DCLEK (P4-6) for each bit. This clocks the address into the
shift register {U2-15) where it is compared to the Limits
Option address and, if valid, (Ul-1 low} enables the gates
required to shift data to the thermometer (U5-11) and into
the Limits Option (US-2). Details of the data transfer are
in subsequent paragraphs.

808-22. Limils Option Outpuls

606-23. Before the thermometer can input data from the
Limits Option, the Limits circuitry must be addressed as
described previously {(Ul-1 low). Once addressed the
WRTADR and WRT lines go high. The low to high
transition of WRTADR (U3-6) loads the shift registers
from the thumbwheeis and RESET switches. The two
lines enable the output data line {Ui-13) and as the
thermometer accepts the data it clocks the serial output
shift registers with DCLEK, transferring the data from the
shift register 1o the thermometer.

606-24. 1nthe thermometer the data is processed by the
microcomputer to perform the proper action. For the
Limits function the output is compared to the state of the
limits and, if exceeded, the indicator ifluminated and the
relay energized. For the Delta function the temperature is
compared against the transmitted value and the
difference displayed. If either the Maximum or Minimum
function is selected the stored value is displayed, bui, in
addition, the status of the RESET switch is checked.

£806-25. Limits Option Inputs

606-26. The thermometer transmits to the Limits
Option only the Limits Exceeded status, After the option
has been addressed (Ul-1) WRTADR goes high to



disable the addressing circuit (U4-13) while WRT stays
jow to enable the Limits Exceeded input (U5-8) so that
DCLK can clock the data into the latch (U5-1). A Limits
Exceeded indication clocks a high into the latch resulting
in a low at the output (U6-12) to turn on CR1. The limit
not exceeded or ancther function selected, loads a low
into the latch to turn off the indicator.

606-27. CALIBRATION

606-28. The Limits Option has no variable components
and does not require calibration.

2180A

606-29. TROUBLESHOOTING

606-30. Troubleshooting for the 2180A Option -006,
Limits, consists of the tabular flow chart in Table 606-1.
When a step on the flow chart is completed, check for a
decision transfer. If no decision is reguired, perform the
next step of the table in sequence.

606-31. LIST OF REPLACEABLE PARTS

606-32. Table 606-2 is a list of replaceable parts for the
Limits Option. Refer to Section 5 for an explanation of.
the columnar entrics,

Table 606-2. Limits Option Troubleshooting

Go 1o the step1
number given
STEP ACTION for correct
NO, response
YES NG
MNOTE
These tests are based on the assumption that the 21804 /2190A has been thoroughly
checked out and is free of troubles prior to beginning the test of the Limits Option 0086,

1 Setect the less than or equal function {3 and set the thumbwheels for a numeric such that the thermocouple

input exceeds the preset numeric {e.g., thumbwheels set at +1111 and the ambient temperature used as the

thermocouple input).
2 Does the LIMIT indicator illuminate and the rear panel relay contacts ciose? 28 3
3 {s the +4 Vdc input from the Main PCB present? 5 4
4 Check the +5 Vdc input, repair a5 required then resume at Step 1.
5 Does the signal at U1-1 toggle {vary between logic high and logic tow) when viewed with a scope? 13 6
6 Do the WRT, WRTADR and DCLK fines toggle? 3 7
7 Check the inpuis on the cable from the microprocessor on the Main PCB. Repair as required then resume at

Step 1.
8 Does the DATA line toggle? 10 bed
g Check the cabling and Q1t, 02, U3-8 and their sssociated components, Repair as required then resume at

Step 1.
10 Are the clock and data signals present at pins 1 and 15 of U2, respectively? 12 11
11 Check U1, U2-2,11, 12, 13 and U3. Repair as required then resume at Step 1.
32 Check U4 for the clock and UB for toading of the data line. Repair as required then resume at Step 1.
13 15 the function code {3 a BCD 0 with pins 4, 5, and 6 of U7 low, the sign {+} at U7-7 high, the numeric MSD

BCD code as set at pins 1, 15, 14 and 13 of U9, the second MSD BCD code as set at pins 4, 5, 8, and 7 of 3117 15 14
14 Check the switches and their associsted components. Reapir as required then resume at Step 1.
15 t5 the clock present at U7-10, U9-10, and U11-107 17 16
i6 Check U4-10, L11-13 and their inputs. Repair as reguired then resume at Step 1.
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Table 608-2. Limits QOption Troubleshooting {cont)

Go 1o the step
number given
STEP ACTION for corract
NO. response
YES NO
17 Does the signal az UT1-3, U9-3, and U7-3 toggle? 19 18
18 Check UtS, US, and U7, Hepair as required then resume at Step 1.
19 | Does the DATA line toggle? M 20
20 Check O1, 02, U3, UB-10 ang their associated camponents. Repair as required then resume at Step 1.
21 Are the ciock and data signals present at pins 11 and € of UB, respectively? 23 22
22 Check 15 for the clock, repair as required then resurmne at Step 1.
23 is the collector of Q8 low? 25 24
24 Check (19, Q3, UB-12 and their associated components, Repair as required then resume at Step 1.
25 Check the indicator CR1 and the relay on the Main PCB. Repair as required then resume at Step 1.
26 Set the FUNCTION switch to greater than () and input a temperature from the thermocouple that exceeds
the preset Himit,
27 Soes the LIMIT indicator lluminate and the relay contacts close? 29 28
28 Check for a Function BCD code of 1 {001} at pins 4, 5, and & of U7, The sign at U7-7 is high for plus and low
for minus. Check that the thumbwheel switches reflect the BCD codes set on them. Repair as required then
resume at Step 1.
29 Set the FUNCTION switch to the Delta {2 position and set the thumbwheels to the desired base.
30 s the difference between the thermaccuplie input and the preset base displaved? 32 31
31 Check for a Functicn of BCD code of 2 {010} at pins 4, 5, and 6 of U7. Check that the thumbwhee! switches
reflect the BCD codes set on them. Repair as required then resurne at Step 29.
32 Set the FUNCTION switch to the minimum { X ) position ang depress the INFTEALIZE MIAN/MAX switch. in
33 Does the thermometer display reflect the lowest temperature input from the thermocouple since the switch
was depressed? 35 34
34 Check for a Function BCD code of 3 {011) at pins 4, 5, and 6 of 7. Check U2-4 and B, U4-3 and 4, LJ6-1, the
initialize switch S7 and their associated components. Repair as required then resume st Step 32,
35 Set the FUNCTION switch to the MAXIMUM { 'F ) position and depress the INFTIALIZE MIN/MAX switch.
36 Does the thermometer display reflect the highsst temperature input from the thermocouple since the switch
was depressed? 38 37
37 Check for a Function BCD code of 4 (100) at pins 4, &, and 6 of U7. Repair as required then resume at Step 35.
38 Troubleshooting of the 21X0-008 Limits Option is complete.
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Table 606-3, A5 Limits Option PCB Assembly

FLUKE | MF8
REF MFG PART NO. TOT |RES | USE
DES BESCRIPTION %EGCK g%tgﬁ 0R TYPE aTy{Q7viCDE
006 @ LIMITS OPTION-006 PCE ASSEMBLY -006 89536 21904-006 REF
FIGURE 606-3 {2180A-4060T}
CR1 LED, RED 385914 09214 33L-22 1 1
; MP1 LED, STANDOFF A33Y (NOT SHOWN) 472548 89536 HT72548 1
- P4 CABLE 74379 00779 BOYUE-6 1
Q1 TRANSISTOR, SI, PNP 195974 OU4T713 2N3906 1 1
Q2 TRANSISTOR, 81, KPW 218396 Q4713 2N3904 3 1
Q3 TRANSISTOR, SI, HPH 218396 04713 2N3904 REF
Q9 TRANSISTOR, SI, KPN 218396 OQUT13 2N390U REF
R1 RES, DEP. CAR, 10K +/-B%, 1/4W 148839 80031 CR251-4-BP10K &
R2 RES, DEP, CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R3 RES, DEP. CAR, 10K +/-5%, 1/u% 348839 86031 CR251-H-5P 10K REF
RE RE3, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-U-5PTOK REF
’5 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K 1
RE RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CREST-U-SPIOK REF
R7 RE3, DEP. CAR, 240 +/-5%, 1/WW 376624 80031 CR251-U4-5PR40E 1
R8 RE3S, DEP. CAR, 10K +/-5%, 1/UW 348839 80031 CR251-4-5P10K REF
RG RES, DEP, CAR, 20K +/-5%, 1/4W 481477 80031 CR251-3-5P20K 1
Ri0 RES, DEP. CAR, 2.2K +/-5%, 1/4W 343400 80031 CR251-4-5P2K2 1
31-6 THUMBWHEEL SWITCH ASSEMBLY 472803 89536 UT72803 1
571 PUSHBUTTON, BLUE (MOT 3HOWN} 472332 89536 4723322 1
37 -2 SWITCH COVER (NOT SHOWN) 401299 89536 401299 1
ST~3 SWITCH ACTUATOR (NOT 3SHOWN) - 412106 89536 412106 1
574 SWITCH SPRING (NOT SHOWN) 414516 00779 62312 1
375 SWITCH CONTACT (NOT SHOUWN) 316875 00779 62313 1
U1 @® IC, C-MO3, DUAL 4-INPUT, POS NAND GATE 355206 O4713  MCI40712CP 1 1
Uz @ IC, C-MOS, DUAL H4-BIT STATIC SHIFT RESTR 340125 Q4713 MCI4015BCP 1 1
U3 @ IC, C-MOS, HEX INVERTER 404681 OHT13 MC1406BCP 1 1
ul @IC, C~-MOS, 3-LNPUT, I[NV NOR GATE 355172 04713 MCTN0GICP 1 1
U5 @®IC, C-MOS, 3-INPUT, NOR GATIE 355180 04713 MC14025CP 1 L
ub @ 1C, C~MOS, DUAL, P-~TYPE F/F 340117 O4713 MCHH013CP 3 1
uf @ IC, C-MOS, B8-3TAGE, STATIC SHIFT REGSTR 380766 120h0 MMB5621AN 3 3
u8 RES, NETWORK, 100K 412908 89536 412908 3 1
Ug @ IC, C-MO0S, B-STAGE, STATIC SHIFT REGSTR 380766 1200 MM3621AN REF 1
J1i0 RES, NETWORK, 100K 412908 §9536 412908 REF 1
U1 @ 1¢, C-MOS, B-STAGE, STATIC SHIFT REGSTR 380766 12040 MM5621AN REF 1
Uiz RES, NETWORK, 100K 412908 89536 412908 REF 1
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Figure 606-1. A5 Limits Option PCB Assembly
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Section 7
General Information

7-1. This section of the manual contains generalized
user information as well as supplemental! mformation to
the List of Replaceable Parts contained in Section 5,
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List of Abbreviations and Symbols

A or amp
ac

af
ald
assy
AWG
B
b
°C
cap
cow
cer
cermet
ki
om
omrr
COMp
cont
ort
cw
d/a
dac
dg
de
dimm
dym
elect
axt

°F
FET

freq
FSM

ad
GHz
f+[i3%

gnd

b

ampere
alternating current
audio frequency
analog-to-digital
assembly

american wire gauge
bel

binary coded decimal
Celsius

capacitor
countercipckwise
ceramic

ceramic o metaliseal)
circuit

centimater

common mode rejection ratio
composition

continue

cathode-ray tube
clockwise
digital-to-analog
digital-to-analog converter
decibel

direct cterrent

digital multimeter
digitai voltmeter
electrofytic

external

farad

Fahrenheit
Field-effect transistor
flip-flop

freguency

federal stock number
gram

giga {10%

guard

germanium

gigaheriz

guaranteed minimum valua
ground

henry

heavy duty

fekdz
9]
Y

LED
.58
LED

{-) or neg
NO

ns

opnl amp!
P

para

peh

pF

pn

high freguency
hertz

integrated circuit
intermediate frequency
inchies)

Internal
input/output

kila (10%)

kilohertz

kilohm(s)

kilovolt(s)

low frequency
light-emitiing diode
{east significant bit
least significant digit
mega {109

mifli (10-%)
miiliampere(s)
maximum

metal film
megahertz

minimum

miilimeter
millisecond

most significant bit
maost significant digit
mean time between failures
mean time {o repair
millivoit(s)
muitivibrator
megohm{(s}

nang {(10-%}

not applicable
narmeally closed
negative

normally open
nanosecond
operational amplifier
pice (1073
paragraph

printed circuit board
picofarad

part number

{+) or pos
pot

p-p

ppm
PROM

psi
RAM

i

s
ROM

5 Of sec
scope
BH

L
seme

U oruy
uhd

us Of Us
st

W

v

var

yEO

whif

vif

W
xfmr
usiv
xtal
xtio

positive

potentiometer
peak-io-peak

parts per million
programmablie read-only
memory

pound-force per square inch
random-access memory
radio frequency

root mean square
read-cnly memory
second (time}
oscllioscope

shield

silicon

serial number

shift register

tantalum

terminal board
temperature coefficient or
temperatire compensating
temperature compensated
crystal osciliator

test point

micro {10-%)

ultra high frequency
microsecond(s) (169
unit under test

voli

voltage

variable

voltage controlied oscillator
very high frequency

very low frequency
watt(s)

wire wound

fransiormer

transistor

crystal

crystal oscillator

ohmis)

micro {10-%




Federal Supply Codes for Manufacturers

00213

Nytronics Comp. Group inc.
Subsidiary of Nytronics Inc.
Formetly Sage Electronics
Rachester, New York

00327
Welwyn International. Inc.
Waestlake, Ohio

00658
Aarovox Corp.
New Bedford, Massachusetts

00688
Fiirn Capacitors, Ing,
Passaic, New Jersey

00779
AMP Inc.
Harrisburg, Pennsyivania

01121
Alier-Bradiey Co.
Milwaukee, Wisconsin

o128t

TRW Eiectronic Comp.
Semiconductor Operations
Lawndats, California

1295

Texas Instruments, inc.
Semiconductor Group
Dalias, Texas

01837

Motorgia Communications &
Electronics inc.

Frankiin Park, lilinois

01686
RCL Electronics Inc.
Manchester, New Hampshire

01730
Replaced by 73586

01884

Use 56289

Sprague Eleciric Co.
Dearborn Electronic Div.
Lockwood, Fiorida

02114
Ferroxcube Corp.
Saugerties, New York

02131

General Instrumant Corp,
Harris ASW Div.
Westwood, Maine

02395
Rason Mfg. Co,
Brookiyn, New York

02533

Snelgrove, C.H. Co., Lid.
Don Mills, Ontario, Canada
M38B M2

026086

Fenwal L.abs

Div. of Travenal Labs.
Morton Grove, iilinois

02660

Bunker Ramo Corp., Conn Div.

Formerly Amphenocl-Borg
Eiectric Corp.
Broadview, lHinois

02799
Arec Capacitors, inc.
Chatsworth, California

03508

General Electric Co.
Semiconductar Products
Syracuse, New York

03614
Replaced by 71400

03651
Replaced by 44655

03797

Eidema Div.

Genisco Technology Corp.
Compton, California

Q3877
Transistron Electronic Corp.
Wakefield, Massachusetis

13888
KDt Pyrofiim Corp.
Whippany, New Jersey

03g11

Clairex Electronics Div.
Clairex Corp.

Mt. Vernon, New York

03880
Muirhead Inc.
Mountainside, New Jersey

04009
Arrow Hart Inc.
Hariford, Connecticut

04062
Replaced by 72136

04202
Replaged by 81312

04217

Essex Interpationat Inc.
Wire & Cable Div.
Angheim, California

04221

Aemco, Div. of
Midtex Inc.
Mankato, Minnesota

04222

AVX Ceramics Div.
AVX Corp.

Myrite Beach, Florida

(04425
Telonic industries
Laguna Beach, California

04645
Replaced by 75378

04713

Motorola Inc. Semiconductor
Products

Phoenix, Arizona

04946
Standard Wirs & Cable
Los Angsles, California

05082
Repiaced by 94988

05238
Jonathan Mfg. Co.
Fullerton, Catifornia

05245

Compenenis Corp. now
Corcom, Inc,

Chicago, Hiincls

05277

Westinghouse Electric Corp.
Semiconductor Div.
Youngwood, Pennsyivania

05278
Replaced by 43543

05279

Southwest Machine &
Plastic Co.

Glendora, Galitornia

05387

Union Carbide Corp.
Materials Systems Div.
Mew York, New York

05571

Use 56289

Sprague Electric Co.
Pacific Div,

Los Angeles, California

05574
Viking industries
Chatsworth, California

05704
Aeplaced by 16258

05820
Wakefield Engineering Inc.
Wakefield, Massachusetts

06001

General Elactric Co.
Electronic Capacitor &
Battery Products Depl.
Columbia, South Carclina

06136
HReplaced by 63743

06383
Panduit Corp.
Tinlay Park, lllinois

06473

Bunker Ramo Corp,
Amphenot SAMS Div.
Chatsworth, Calitornia

06555

Beede Electrical Instrument Co.

Penacook, New Hampshire

06738
Electron Corp.
Littleton, Colorado

06743
Clevite Corp.
Cleveland, Ohio

6751

Componenis, Inc. Semcor Div.

Phoenix, Arizona

06860
Gould Automotive Div,
City of industry, California

06961

Varnitron Corp., Pigzo
Electric Div.

Formerly Clevite Corp., Piezo
Electric Div.

Bedford, Chio

08880

Eimac Div.

Varian Assoclates
San Carlos, California

07047
The Ross Milton Co.
South Hampton, Pennsylvania

07115
Raplaced by 14674

07138

Woestinghouse Eleciric Corp.,
Electronic Tube Div.
Horsehead, New York

07233

TRW Electronic Components
Cinch Graphig

City of ingustry, Catifornia

07256

Silicon Transistor Corp.
Div. of BBF Group Inc.
Chefmstord, Massachusetts

07281
Aumet Corp.
Cutver City, California

07263

Fairchild Semiconductor
Div. of Fairchiid Camera
& Instrument Corp.
Mountain View, California

07344
Bircher Co., Inc.
Rochester, New York

07597

Burndy Corp.
Tape/Cable Div.
Rochester, New York

07782
Lerma Engineering Corp,
Northampton, Massachuselts

07910

Teledyne Semiconductor
Formerly Continental Device
Hawthorne, California

07933

Use 49956

Raytheon Co.
Semiconductor Div. HG
hMountain View, California

08225
industro Transistor Corp.
Long island City, New York




Federal Supply Codes for Manufacturers {cont}

08261
Specira Strip Torp.
Garden Grove, California

08530
Retiance Mica Corp.
Brookiyn, New York

08806

General Elactric Co.

Miniature Lamp Producis Dept
Cieveland, Ohio

08863
Mylomatic Gorp.
Norrisvitle, Pennsylvania

08988

Lise 63085

Skotiie Electronics Inc.
Archbaid, Pennsylvania

09214

G.E. Co. Semi-Conductor
Products Dept.

Power Semi-Conductor
Products OPN Sec.
Auburn, New York

09353
C and K Components
Watertown, Massachusetis

09423
Scientific Components, Ing.
Samnta Barbara, California

08922
Burndy Gorp.
Norwalk, Connecticut

09969
Dale Eiectronics inc.
Yankton, 8. Dakota

10059

Barker Engineering Corp,
Formerly Amerace, Amerace
ESNA Corp.

Kenilworth, New Jersey

11236
TS of Berne
Berne, Indiana

11237
TS Keene inc.
Pasa Robles, California

11358

CBS Electronic Div.,

Columbia Broadcasting System
Mawburyport, Minnesota

11403
Best Preducts Co.
Chicago, Hiinois

11563
Keystone Columbia Inc.
Warren, Michigan

11632
Teledyne Relays
Hawthorne, California

11711

Ganeral Instrument Corp.
Rectifier Division
Hicksville, Naw York

11726
Qualidyne Corp.
Santa Clara, California

12014
Chicago Rivet & Machine Co.
Beliwood, lilinois

12040
Mational Semiconductor Corp.
Canburry, Connscticut

120680
Diodes, Inc.
Chatsworth, California

12136
Phitadelphia Handie Co.
Camdan, Mew Jarsey

12300

Potter-Brumfisid Div.
AMF Canada LTD.
Guelph, Ortario, Carada

12323
Presin Co,, Inc,
Shelton, Connegticut

12327

Freeway Corp, formerly

Freeway Washer & Stambping Co.
Ciaveland, Ohic

12443

The Budd Co. Polycham Products
Piastic Products Div.

Bridgeport, Pennsylvania

12615
LS. Terminais Inc.
Cingcinnati, Ohio

12617
Hamlin inc.
Lake Mills, Wisconsin

12697
Ctarpstat Mfg. Co.
Daver, New Hampshire

12749
Jamas Electronics
Chicago, Hlinois

12856
Micrometais
Sigrra Madre, Califormnia

126564
Diclison Elecironics Corp.
Scottsdale, Arizona

12869
Unitrode Corp.
Watertown, Massachusetts

13103
Thermalioy Co., inc.
Datlas, Toxas

13327
Solitron Davices Inc.
Tappan, New York

13511

Amphenol Cadra Div.
Bunker-Ramo Corp.
L.os Gatos, California

13606

Lise 56289

Sprague Siectric Co.
Transisior Div.

Concord, Mew Hampshire

13830
Replaced by 23732

14099
Semitech Corp.
Mewbury Park, Catifornia

14140

Edisan Electronic Div.

M Gray-Edison Co.
Manchester, New Hampshire

14183

Cal-R-Inc. formerly
California Resistor, Corp.
Santa Monica, California

14208

American Componenis, Inc,
an insiico Co.
Conshohocken, Pennsylvania

14655

Carnell-Dublier Electronics
Division of Federal Pacliic
Elactric Go, Govi. Control Dept,
Newark, New Jersey

14752
Electro Cube Inc.
Sar Gabriel, California

14869
Repiaced by 36853

140936

Generat Instrument Corp.

Semi Conductor Producis Group
Hicksvilie, New York

15638
Etec-Trol inc.
Saugus, Californta

15801
Fenwal Electronics Inc.

Div. of Kidde Wahter and Co,, inc,

Framingham, Massachusetis

15818

Teledyne Semiconductors,
formerly Amelco Semiconducior
Mountain View, California

15849

Litton Systems inc, Useco Div.
formerly Useco ine.

Van Nuys, California

15858

International Business
Machines Gorp.

Essex Junction, Vermont

15802
Heplaced by 14140

18258
Space-Lok inc.
Burbank, California

16299

Corning Glass

Electronic Components Div.
Raleigh, North Carolina

18332
Replaced by 28478

16473

Cambridge Scientific Ind.
Div. of Chemed Corporation
Cambridge, Marylangd

16742

Paramount Plastics
Fabricators, Inc.
Downey, Galifornia

16758

Deloo Eiectronics

Div. of General Motors Corp.
Kokomo, Indiana

17001
Replaced by 71468

17089
Circuit Structures Lab.
Burbank, Callfornia

17338
High Pressure Eng, Co., Inc,
Oklahoma City, Qkiahoma

17545
Atiantic Semiconductors, Inc,
Asbury Park, New Jersey

17856
Siticonix, inc.
Santa Clars, California

17870
Repiaced by 14140

18175
Vactec Ing.
Maryiand Heights, Missouri

18324
Signstics Corp.
Sunnyvale, Calitornia

18612

Vishay Resistor Products Div.
Yishay Intertechnology inc.
Maivern, Pennsyivania

18738
Voltronics Corp.
Hanocver, New Jersey

18927

GTE Sylvania inc.
Pracision Material Group
Parts Division

Titusville, Pennsylvania

19457
Perine Machinery & Supply Co.
Seattle, Washington

189701
Flectro-Midland Corp.
Mepco-Electra Inc.
Minerai Weils, Texas

20584
Enechs Mfg. inc.
Indianapolis, indiana
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Foderal Supnly Codes for Manufacturers {cont)

20851
Setf-Organizing Systems, inc.
Dailas, Texas

21604
Bucheye Stamping Co.
Columbus, Ohio

21845

Solitron Devices Inc,
Transistor Division
Riveria Beach, Florida

22787
ITT Semiconduciors
Falo Alto, Catifornia

23050
Product Comp, Corp.
Mount Vaernon, New York

23732
Tracor inc.
Rockvitie, Maryland

23880
Stanford Applied Engrng.
Santa Clara, California

23936

Parnotor Div., Wm. J. Purdy Co.

Burtingame, California

24248
Repiaced by 84222

24355
Analog Devices:ing,
Norwood, Massachusetts

24685
General Radio
Cancord, Massachusetts

24759
Lenox-Fugle Electronics Inc.
South Plainfisld, New Jersey

25088
Siemen Corp.
isilen, New Jersey

25403

Amperex Electronic Corp.
Semiconductor &
Micro-Circuits Div.
Siatersvitle, Rhode istand

27014
National Semiconductor Corp.
Santa Clara, California

27284
Molex Products
Downers Grove, Hiinois

28213

Minnesota Mining & Mfy. Co.
Consumer Producis Div.

St. Paul, Minnesota

28425

Serv-/-Link formerty
Bohannan industries
Fort Worth, Texas

28478

Deltrol Controls Div,
Deltrol Corporation
Milwaukae, Wisconsin

28480

Hewiett Packard Co,
Corporate HQ

Palo Aito, California

28520
Heyman Mfg. Co.
Keniiworth, New Jersey

29083
Monsanio, Co., Inc.
Santa Clara, California

28604
Stackpole Components Co.
Raleigh, North Carolina

30148
AB Enterprise Ing.
Ahoskie, North Carolina

30323
lHinois Tool Works, inc.
Chicago, Hinois

310™
Qptimax ing.
Cotmar, Pennsylvania

32539
Mura Corp.
Great Meck, Mew York

32767

Grifith Plastic Corp.
Buriingame, California
32578

Advanged Mechanical
Components
Naorthridge, California

32897

Erie Technelogical Products, Inc.

Freguency Contrel Div.
Carlisie, Pennsylvania

jeieicy

Bourns Ine.

Trimpot Products Division
Riverside, California

33173

General Electric Co.
Products Dept,
Owensborg, Kentucky

34333
Silicon General
Westminister, Calitornia

34335
Advanced Micro Devices
Sunnyvale, California

34802
Eiactromiotive Inc.
Kenilworth, New Jersey

37942
P.R. Maliory & Co., Ing.
Indianapaclis, indiana

42498
National Radio
Melrose, Massachusetis

43543

Mytronics Ing.
Transtormer Go. BHiv.
Ganeva, Naw York

44855
Ohmite Mig. Co.
Skokie, thinois

49671
RCA Corp.
MNew York, New York

45956
Raytheon Company
Lexington, Massachuseits

50088
Mostek Corp.
Carroilton, Texas

50579
Litronix inc.
Cuperting, California

51805
Scientific Components Ing.
Lindan, New Jersay

53021
Sangams Electric Co.
Springfield, Hlinois

54294
Cutler-Hammer Inc. formerly

Shallcross, A Cutter-Hammer GCo.

Seima, Morth Carolina

56026

Simpson Electric Co.

Civ. of Am. Gage and Mach. Co,
Elgin, Hlinois

56289
Sprague Electric Co.
North Adams, Massachusetts

58474
Superior Electric Co.
Bristal. Connecticut

80399

Torin Gorp. formerly
Torringion Mg, Go.
Torrington, Connecticut

83743
Ward Leonard Electric Co., ing.
Mount Yernon, New York

64834
Wast Mfg. Co.
San Francisco, California

65082
Weston Instruments Inc.
Newark, New Jersey

868150

Winslow Tele-Tronics inc,
Eaion Town, New Jersey
70485

Atlantic india Rubber Works
Chicago, Hinois

70583
Amperite Company
Union City, New Jersey

70903
Belden Corp.
Geneva, |liinois

71002
Birnback Radic Go., inc.
“reepori, New York

TH400

Bussmann hMig.

Div. of McGraw-Edison Co.
Saint Louis, Missouri

71450
CTS Corp.
Tikhart, Indiana

71468
ITT Cannon Electric ine.
Santa Ana, Califernia

71482
Clara, C.P. & Co.
Chicago, Hinois

71580

Cenirelab Electronics
Div. of Globe Union Inc.
Milwaukee, Wisconsin

71707
Cote Goii Go., inc.
Providence, Rhode island

71744
Chicago Miniature Lamp Works
Chicagao, Hiinois

71785

TRW Electronics Somponents
Cinci Gonnector Operations Div.
Elk Grove Village

Chicago, Hinois

72005
Witber B. Driver Co.
MNewark, New Jersay

72082
Repiaced by 06980

72136
Flectro Motive Mfg. Co.
Williamantic, Connecticut

72258
Nytronics inc.
Pelham Manor, New Jersey

72619

Diatight Div.

Amperex Electronic Corp.
Brookiyn, New York

726583

(.C. Elecironics

Div. of Hydrometals, Inc.
Brooklyn, New York

72685

Aegplaced by 80303
72794

Dzus Fastener Co., Inc.
West lslip, New York

72928

Gulton ind. Inc.
Gudeman Div.
Chicago, illinois




Faderal Supply Codes for Manufaciurers {(cont)

72982
£rie Yech, Products inc.
Erie, Pennsylvania

73138

Baghman Instrument Inc.
Helipot Division
Fulierton, California

73203

Hughes Aircraft Co.
Electron Dynamics Div.
Torrance, Calfornia

73445
Amperex Electronic Corp.
Hicksville, New York

736562
Carling Electric Inc.
West Hartford, Connecticut

73586
Circie F industries
Trenion, New Jersey

73734
Federal Screw Products, Inc.
Chicago, llinois

73743
Fischer Special Mig. Co.
Cincinnati, Ohio

73899

JFD Electronics Co.
Compaonents Corp.
Brooklyn. New York

73948
Guardian Etectric Mfg. Co.
Chicage, lllinois

74189
Quan Nichels Co.
Chicago, lllinois

74217
Radio Switch Corp.
Marlboro, New Jersey

74276

Signalite Div.

General Instrument Corp.
Neptune, New Jersey

74308
Piezo Crystal Co.
Carlisle, Pennsyivania

74542
Hovt Elect, instr. Works
Penacook, New Hampshire

74970
Johnson E.F., Co.
Wasaeca, Minnesota

75042

TRW Electronics Components
IRC Fixed Resistors
Philadelphia, Pennsylvania

75376
Kurz-Kasch Inc.
Dayton, Chio

75378
CTS Knights inc.
Sandwich, lllincis

75382
Kulka Efectric Corp.
Mount Varnon, New York

75915
Littlefuse Inc.
Des Piaines, Hlinois

76854

Qak Industries Inc.
Switch Div.

Crystal Lake, lllinois

77342

AMF Inc.

Potter & Brumfield Div.
Princeton, indiana

77638

General Instrument Corp.
Rectifier Division
Brockiyn, New York

77969
Rubbercratt Corp. of A LTD.
Torrance, California

78189

Shakeproof

[2iv. of {liinois Tool Works Inc.
Eigin, lilinols

78277
Sigma Instruments, Inc.
Jouth Braintree, Massachuseits

78488
Stackpote Carbon Co.
Saint Marys, Pennsylvania

78553

Eaton Corp. Engineered
Fastener Div.
Tinnerman Piant
Cieveiand, Ohio

79136
Waides Kohingor Inc,
t.oong Island City, New York

79497
Western Rubber Company
Goshen, Indiana

79983 .
Zierick Mfg. Corp.
Mt. Kisko, New York

80031

Electro-Midland Corp.

Mepco Div.

A North American Philiips Go.
Norristown, New Jersey

80145

LFE Corp,, Process Control Div.

formerty AP| instrument Co.
Chesterland, Chio

80183

Use 56289

Sprague Products

North Adams, Massachusetis

80294
Bourns Ing., Instrument Div,
Riverside, Calitornia

80583
Hammariund Mfg. Co., inc.
Fed Bank, New Jersey

80640
Arnold Stevens, Inc.
South Boston, Massachuseits

81073
Grayhill, inc.
La Grange, lllinois

81312

wWinchester Electronics

Div, of Litton Industries Inc.
Cakville, Connecticut

81483
Tharm-0-Disc Inc.
Mansfieid, Ohio

81483
international Rectifier Corp.
.08 Angetes, California

81599
Korry Mig. Co.
Seattle, Washington

81741
Chicago Lock Co.
{hicago, llinois

82305
Palmer Electronics Corp.
South Gate, Catifornia

82389
Switchcraft Inc.
Chicago, llnois

82415

Neorth American Phillips
Centrols Corp.
Frederick, Maryland

82872
Roanwell Corp.
New York, New York

82877
Rotron Inc.
Woodstook, New York

82879
iTT Royal Eleetric Div.
Pawtucket, Rhode Island

83003
Vare inc.
Garland, Texas

83058

The Carr Co., United Can Div.

of TRW
Cambridge, Massachusetls

83208

Bendix Gorp.

Electric Power Div.
Eatontown, New Jersey

83330
Herman H. Smith, inc.
Brookiyn, New York

83478

Rubbercraft Corp,

of America, inc,

Wast Maven, Connecticut

83594

Burroughs Corp.

Electronic Components Div.
Plainfield, New Jersey

83740

Union Carbide Corp.

Battery Products Div,

formerly Consumer Products Div.
New York, New York

B4171
Arco Electronics
Great Neck, New York

84411

TRW Eletctronic Components
TRW Capacitors

Qgallala, Nebraska

B4613
Fuse Indicator Gorp.
Rockvilie, Maryland

84682

Essex International Inc.
Industrial Wire Div.
Peabody, Massachusetts

86577

Precision Metal Products
of Malden inc.

Stoneham, Massachusetis

BEGB4

Radio Corp. of America
Etectronic Components Div,
Harrison, New Jersey

86928
Seastrom Mfg. Co., inc.
Giendale, California

87034

Hizminated Producis Inc.
Subsidiary of Oak industries Inc.
Anahiemn, California

88219

Gould Inc.
Industrial Div.
Trenton, New Jersey

88245

Litton Systems Inc.
Usaco Div.

Van Nuys, Catifornia

88419

Cornell-Dubilier Elecironic Div.
Federat Pacific Co.
Fuquay-Varian, North Carolina

88486
Plastic Wire & Cable
Jawitt City, Connecticut

868680
Replaced by 54217

B9536
John Fluke Mfg. Co, Inc.
Sesttie, Washingion

89730
G.E. Go., Newark Lamp Works
Newark, New Jersey




Federal Supply Codes for Manufacturers {conl)

90201

Matiory Capacitor Co.

Div. of P.R. Mallery Co., inc.
Indianapoiis, Indiana

90211

Use 56365
Square D Co.
Chicago, ilinois

50215
Best Stamp & Mig. Co.
Kansas City, Missouri

90303

Mallory Battery Go.
Giv. of Malory Co., Inc,
Tarrytown, New York

91094

Essex international inc.
Suglex/IWP Div.
Newmarkst, New Hampshire

91283
Johanson Mig. Co.
Boonton, New Jersey

91407
Replaced by 58474

31502
Associated Machine
Santa Clara, California

91508
Augat inc.
Attleboro, Massachusetts

91637
Dale Electronics Inc.
Columbus, Nebraska

91662
Eico Corp.
Wiliow Grove, Pennsylvania

91737

Use 71468

Gremar Mfg. Co., Ing.
ITT Cannon/Gremar
Zanta Ana, Gatifornia

91802
industrial Devices, inc.
Edgewater, New Jersey

91833
Keystone Elsctronics Corp.
New York, New York

G1838
King's Electronics Co,, Inc.
Tuckahose, New York

91829

Honeywell Ing.
Micro Switgh Div,
Freepor, illinois

91934

Miller Electric Co., inc.
Div. of Aunet
woensocket, Rhoda istand

52104
Alpha Wire Corp.
£lizabeth, New Jersey

83832
Sylvania Electric Products

Semiconductor Products Div.

Woburn, Massachusetts

94145
Replaced by 49956

84154

Use 34988

Wagner Electric Corp,
Tung-Seoi Div,
Newark, New Jersey

94222

Southeo Inc. formerly
Seuth Chester Corp,
Lester, Pennayivania

95146

Aico Elegtronic Products Inc.

Lawrence, Massachusetis

95263
L.eecraft Mig. Co.
l.ong Istand City, New York

95264
Feplaced by 88278

Q5275
Vitrameon ing.
Bridgeport, Connecticut

95303

RCA Corp.
Receiving Tube Div.
Cincinnati, Chio

95348
Gordo's Corp.
Bivomtield, New Jersey

95354
Mathode Mig, Corp.
Roliing Meadows, lilinols

95712

Bendix Corp.

Electrical Components Div,
dicrowave Davices Plant
Franktin, indiana

95087
Wackesser Co. inc.
Chicago, lHinois

896733
San Fernandeo Electric Mig, Go.
San Fernanda, California

86853
Guiton industries Inc.
Measurement and Controls Div.

formerly Rustrak Instruments Co.

Manchester, New Hampshirs

96881
Thomson industries, Inc.
Manhassel, New York

97540

Master Mobile Mounts, Div. of
Whitehalt Electronics Corp.
Ft. Meyers, Florida

97913

industrial Elsctronic
Hardware Corp.
New York, Mew York

a7945
Penwalt Corp.

55 White Industrial Products Div.

Pisgataway, New Jersey

G7966
Replaced by 11358

98094
Replaced by 48956

98159
Rubber-Teck, inc.
Gardena, California

98278

Maico A Microdet Co., Inc.
Connector & Cabie Div.
Pasadena, California

98291
Sealectro Corp.
Mamaroneck, Mew York

98388

Roval Industries
Products Div.

San Diego, California

98743
Aeplaced by 12749

G8825
Replaced by 14433

92120
Piastic Capacitors, Inc.
Chicago, Hlinois

99217

Bell industries Elect.

Comp. Div.

formerty Southarn Elect. Div.
Burbank, California

99392
ST™
Oakland, California

99515

ITT Jennings Monrovia Plant

Div. of ITT Jennings formerly
Marshall industries Capacitor Div,
Monrovia, California

98779

Use 29587

Bunker-Ramo Corp.
Barnes Div.

l.andsdowne, Pennsylvania

99800

American Precision Industries Inc.
Detevan Division

East Aurora, New York

95942

Centrelab Semiconductor
Gentrelab Elettronics Div. of
Globe-Union Inc.

£l Monte, California

Toyo Electronics
{R-Chm Gorp.)
Irvine, California

Mational Connector
Minneapolis, Minnesota
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U.S. SALES AREAS for all Fluke products -

Al., Mumisvitie
Jahn Fluks Mfg. Co., Inc.
3322 .8. Memorial Parkway
Suite 86
Huntsyitle, Al 35801
(205) 8581-5220

AZ, Tempe
Jonn Fluke Mig. Go., Ing,
2211 5. 48th Street
Suite B
Tempe, AZ 85282
(602) 438-8314

Tucson
{602} 780-0881

CA, Los Angeles
John Fluke Mig. Co., inc.
20802 South Bonita 5t
Carson, CA 30746
{213) 538-2900

S&n Diego

John Fiuke Mig. Co,, inc.

4540 Kearry Villa Ad., Suite 115
San Diego, CA 92123

(619) 292-7656

Sania Clara

John Fiuke Mig. Co., Inc,
2300 Walsh Ave.. Bidg. ¥
Santa Clara, CA 85051
{408) 727-0813

Tustin
John Fluke Mig. Co., Ing.
15445 Red Hil! Ave., Sulte F
Tustin, CA 92680
{714} 838-8863

CO, Denver
John Fluke Mig. Co., Ing.
1880 South Quebec 5t #4
Denver, 00 80231
(303) 7501222

CT, Hartford
Johin Fluke Mig. Co, Inc.
Gien Lochen East
41-C New London Turnpike
Giiastonbury, C7 08633
{203) 659-3541%

FL, Oriando
John Fluke Mg, Co, Inc.
940 M. Farn Creek Ave,
Crrlando, FL 32803
(305) 8964881

GA, Allants
John Fluke Mig. Co, Inc.
2700 Detk Rid., Suite 25¢
Marietta, GA 30067
(404} 953-4747

iA, lowa Clty
{319) 354-2811

i, Chicago
Jahn Fluke Mfg. Co., Inc.
3740 Industrial Ave.
folling Meadows, il. 80008
{317) 398-0850

1K, indianapoiis
John Fluke Mfg. Co., Inc,
8777 Purdue Road
Suite 101
Indianapotis, 1N 48248
{317) B75-7870

KS, Kansas Clty
{913) 381-8800

LA, New Orleana
(504) 455-0814

MA, Burlington
John Fluke Mig. Co., Inc.
25 "B" Street
Burlington Ma 07803
{617) 273-4674

WD, Baltlmore
{301} 792-7080 .

Rockvilie

John Fiuke Mfg. Co., ing,
5640 Fishers Lane
Rockville, MD 20852
(301) 770-1570

Bit, Detroit
John Fluke Mig. Ca., Inc.
33031 Schooleralt
Livonia, Mi 48150
{313} 522-9140

MN, Bloomingion
John Fiuke Mig. Co., inc.
1801 E. 79th 5t Su#te §
Bioomington, MN 55420
{612) 854-5528

B0, 51 Louls

John Fiuke Mig. Co,, Inc,
2029 Woodiand Parkway
Suite 105

5t Lobis, MO 63141
(314} 983-3805

NG, Groensboro
John Fiuke Mfg. Co., Inc,
1314 Beaman Place
Greensboro, NC 27408
(919) 273-1518

M., Paremus

John Fluke Mig. Co., Inc.’
P.0O. Box 930 o
Wast 75 Century Road
Paramus, NJ 07852
(201} 262-9550

MM, Atbaguergue
John Fluke Mfg. Co., inc.
1108 Alvarado Drive N.E
Albuguerque, NM 87110
{505) 881-3550

MY, Rochester
John Fiuke Mg, Co., nc,
4515 Culver Road
Rochester, NY 14622
{716} 323-1400

oM, Cleveiznd
John Fluke Mig. Go., inc.
7830 Freeway Circle
Middieburg Heights, GH 44130
{216) 234-4540

Columbus
{614) 889-5715

Dayton

John Fluke Mig. Co., tne.
4756 Fishburg Rd.
Dayton, OH 45424

(513) 233-2238

DR, Portiand
John Fluke Mfg. Co., inc.
2700 NW 185th
Suite 2080
Portland, OR 87229
(503) 629-5928

PA, Philadeiphia
John Fluke Mig. Co., inc.
101G West Bth Ave,, Suita H
King of Prussia, PA 19408
{215} 265-4040

Pitishurgh
(412} 261-5171

TX, Daling
John Fluke Mig. Co., inc.
14400 Midway Road
Dalias, TX 75234
(214) 233-9990

Houston

John Fluke Mig. Co., Ing,
4240 Blue Bonnet Dr.
Stafford, TX 77477

{713} 491-5995

San Antonlo

John Fiuke Mfg. Co., Inc.
10417 Gulidaie

San Antonio, TX 78216
(512) 340-2621

UY, Sait Lake City -
{801 268-331

WA, Seattie
John Fluke Mig. Co., Inc.
5020 148th Ave, N.E.
Suite 110
Redmond, WA 98052
{206) 881-6966

Service Cenier Aress

CA, Burbank (213) 849-4641
Ch, Santa Clara {408} 727-8121
CC, Denver (303) 750-1228

Fi., Oriando (305) 896-2296

iL, Chicago (312) 398-5880
MA, Burlington (617) 273-4678
M, Rockville (301) 770-1576
NJ, Paramus {201) 262-9550
TX, Datlas (214) 233-9945

Wa, Everett (206) 356-5560

For more information on Fiuke products or Sales Offices you may dial {(800) 426-0381 toll-free in most of the U.S.4A,
From Alaska, Hawall, or Washington phone (206) 356-5400. From Canada and other countries phone {208} 358-5500.

IFLLUKE

John Fiuke Mfg. Co., inc, P.O, Box C8CR0, Everett, WA 98205
Fiuke (Holland} B.V., P.0O. Box 5053, 5004 EB, Titburg, The Netherlands. Phone {013) 673873
@ Litho in U.S.A. 4/84



INTERNATIONAL SALES OFFICES

Argenting @

Coasin S:A.

Virrey det Pino 4071
Buenos Aires, Argentina
Tel: 552-5248, TLX: 22284

Australla ®

Elmeasce Instruments Pty Lid,
P.C. Box 30, Concord, N.SW.
Austrafia 2137

Tel: {2} 736-2888, TLX: {790} 25887

Eimeasco Instruments Piy Lid.
21-23 Anthony Drive

Mt Waverly, VIC 3148
Australia

Tel 233-4044, TLX: (790} 36208

Elmeasco instruments Pty Lig,
Professional Suftes Bidg.
G.P.0O. Box 2360

Brishana, 4001, Austratia

Tek (07} 368-8688

Elmeasco instruments Pty Lig,
G.P.Q. Box 1240, Adeiaide
South Australis 5001

Tet (08} 271-183¢8

Elmeasco instruments Pty Lid.
P.C. Box 95, Gosnalis

Wast Austraiia $110

Tel: (09) 308-3362

Ausivia o

Watter Rekirsch

Elextronische Gerate GmbM & Co.
Vertrieb KG

Obachgasse 28

1228 Vienna, Austria

Tel (0222) 238885, TLX: 134759

Bangladesh e
Motheriand Corporation
24 Hatkhola Rd., Tikatuht
Dacca 3. Bangladesh
Tel: 257249 or 255776

Belglum &

Fluke {Beigium) S.A/MNV.

&, Rue de Geneve

1140 Brussels, Belgium

Tek (2) 2164080, ¥LX: 26312

Bolivia »

Coasin Bodivia S R.L.
Casilla 7295, L& Paz, Bolivia
Tet 40962, TLX: 3233

Brazil e

Fivke Brasil-indusiria E

Comercic LTDA

Al. Amaronas 422,

Alphavilie, Barue#,

CEP 08400 Sag Paulo, Brazit

Tel: {011) 421-5477, TLX: 01135585

Fluke Brasil-industria E
Comercic LTDA

Av. Henrigue Valadares, 23/401
Aio de Janeiro, Brazi#

Tel: 252-1297

Brunst o

Aank Q'Connor's (PTE) Limited
No. 8, Bik. D

Sufri Shop House Complex
Mile 1, Jalong Tutong

Bandar Seri Begawan, Brunei
Tel 26683

Bulgaria =

Amtest Associates Lid.

Clarence House, 31, Clarence Bt.
Staines, Middlesex TW18 48Y
tinfted Kingdom

Tel: (784) 83556, TLX: 928855

Canada &

Atan Grawiord Asspc., Lid.

#14 1835 30th Ave. N.E.

Calgary, Alberia T2E 625

Tei: (403} 230-1341, TLX: 03-821186

Aflan Crawford Assoc., {d.
P.0. Bag 3987

Postal Staticn “D"

15043A - 118 Ave.
Edmonton, Albarta 751 4K3
Tel: (403) 451-4893

Alan Grawford Asgoc,, Ltd.

3785 Wiltiam Streat

Burnaby, British Columbia V50 3H3
Tel: {604) 284-1326, TLX: D4-54247

Allan Crawford Assoc., Lid.
887 Lady Elien Place
Ottawa, Ontario KiZ 503

Tel: (613} 722-7682, TLX: 0533600

Atlan Crawford Assoc., Lid.

6503 Northam Drive

Mississauga, Ontario L4V 1J2

Tel (416} BT8-1500, TLX: 06968760

Allan Crawford Assoc., Lid.

7916 Cote de Ligsse .

St taurent, Quebec H4T 1E7

Tel: (514) 731-8564, TLX: 05624944
Chegd ®

Fluke {tHoliand} B.V.

P.O. Box 5053, 5004 £8 Tilburg

Zevenheuvelenwag 53, 5048 AN Tiburg

The Netheriands
Tel {013) 673973, TIX: 52237

Chile o
intronica Chite Lida.
Manuet Montt 024 - Of. D
Casilta 18228, Santiage @, Chile
Tel: 44940, TLX: 240301

Attn: Intronica Chile

China, Peopia’s Repubilc of ¢
Fluke International Corporation
.G, Box C808%0

Everett, WA 98206, U.S.A,

Tel: (206) 356-551%

TLX: 152662 JOHN FLUKE EVY

Colombia »

Sistemas E instrumentasion, Lida.
Carrera 13, No. 37-43, Of. 401

Ap. Aerso 29583

Bogota DE, Coiombia SA

Tek 232-45-32, TLX: 45787

Cyprus a

{Chris Radiovision Ltd,

P.0. Box 1988, Nicosia, Cyprus
Tel 66121, TLX: 8262385

Czechosiovakia &

Amtest Associates Lid.

Clarence Bouse, 3%, Clarence St
Staines, Middliesex TW18 48Y
United Kingdom

Tei: (784) 63555, TLX: 928855

Denmark =

Tage Qigen A/S

Batlerup Byvej 222

DX - 275G Ballerup, Denmark
Tal: {2) 858111, TLX: {855) 35283

Ecusdor ¢

Preteco Coasin Cia., Lida.

Edifigio “Jerico”

Ave, 12 ge Octubre #2285y
Ave. Orellana {Planta Baja)

Quite, Ecuador

Tel: 528684, TLX: {383) 2865

Proteco Coasin Cia., Lida.
Caigeron 103 y Malegon
Casilia #8733

Guayaquil, Ecuador

Tel 526083

Eqgypt and Sudan »

Elactronic Engineering Liaison Office

PO, Box 2891 Horreya
Hetiopolis, Cairo, Egypt
Tek 691588, TLX: (827) 92502

Engiand &

Fluke {G.B.) Lid,

Cotonial Way

Wattord, Herts, W2 4TY

United Kingdom

Tel: {0923) 40514, TLX: (851} 934583
Rapifax: (0923) 25067

Ethlopia »
Filuke {Holiand) B.V.
P.C. Box 5053, 5004 EB Tiiburg

Zevenheuvelenweg 53, 5048 AN Titburg

The Netherlands
Tel (013) 673973, TLX: 52237

Fiit »
AWA Fidi

47 Forster Road, Walu Bay
Suva, Fiji

Tel: 312079, TLX: F32347

Finland @
Findip-Havulinna instr. Oy
PL 64 - Vitikka 1

02631 Espoo 63

Finland

Tet 5281, TLX: 124425

France W

M.B. Hlactronique 5.A.

Rue Fourny 606

78530 BUC

B.P. No. 31

78530 BUC, France

Tel: (3} 9568131, TLX: (842) 695414

German Democratic Republic &
Amtest Assaciates Lid.

Giarence House, 31, Glarence St.
Staines, Middlesex TW18 45Y
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INTRODUCTION

This appendix contains information necessary to
backdate the manual to conform with earlier peb
configurations. To identify the configuration of the pcb’s
used in your instrument, refer to the revision letter
(marked in ink) on the component side of each pcb
assembly. Table 7A-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

2180A

Appendix 7A
-Manual Change information

revision letter marked on the affected pcb assernbly.
These changes are documented on a supplemental
change/errata sheet which, when applicable, is inserted at
the front of the manual,

OLDER INSTRUMENTS

To backdate this manual to conform with earlier
assembly revision levels, perform the changes indicated in
Table TA-1.

Tahle 7A-1. Manual Status and Backdatipg information

Ref Fluke * To adapt manual to earlier rev configurations perform changes

Qp?;‘w Assembly Part | in desending order {by no.), ending with change under desired rev letter
No. Name No. |—lalslc]ofe[rlelnlsxlL]m]n]e

At Thermometer Assy 460312: ¢ {®| @

A2 Display Assy 464207 (& [»]| ® ® X

A3 BTD Assy 469304 |# (& i@

Ad Cuput Option {-002) ® @ |1 X

AL Limits Qotion {-008] LBLEL] ® | X

* X = The PCB revision levels documented in this manuai,
® = These revision letters were never used in the instrument.
—= Mo revision jetter on the PCB.

TA-1
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CHANGE #1, £ECO -12081

On page 602-7, Table 602-5, make the following changes:

FROM: J8/Jack, Input/492314/89536/492314/2
TO: I8/ Jack, Input/454058/89536/454058/2

CHANGE #2, ECC -12144

On page 602-8, Table 602-5, make the following changes:
Change TOT QTY of R24, FROM: 1 TO: Ref.

FROM: RI14/Res, mf, 750k 1%, 1/8W/271361/91637/CMF557503F/1
T R14/Res, mf, IM %1%, 1/8W/268797/91637/CMF551004F/2

DELETE: XU14/Socket, IC, 8-pin/478016/91506/308-AG39D/1

On page 8-11, Figure 8-4, make the following changes:

¥FROM: Rl4, 750k
TO: R14, IM.

TA-2



2180A

Section 8

Schematic Diagrams

TABLE OF CONTENTS

FIGURE NO. TITLE DRAWING NO. PAGE
8-1. Al Main PCB Assembly . ...t 2180A-1001 §-2
8.2, A2 Display PCB Assembly ......ovviniiiiirirnnnrernnnn. 2180A-1002 8-4
83 A3ZRTD Input PCB Assembly ......ovviiiiiiiiiiiiinn e, 2180A-1003 8-9
84, Ad Qutput Option .....ovvinniniiiiananears N 21X0A-1020 8-10
8-5. A5 Limits Option ©.vvuir ettt iii it e ianarenrrans 21X0A-1060 8-14

8-6. F% 03753 13707 11 vi- SO 8-16
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