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WARRANTY

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

The JOMN FLUKE MFG. CO., INC., warrants each instrument it manufactures tc be free from defects in material and
workmanship under normat use and service for the period of 1-year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not appiy 1o fuses, disposabie batteries (rechargeable type batteries are
warranted for 80-days), or any product or parts which have been subject to misuse, neglect, accident, or abrormai
conditions of operations.

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

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING 8UT NOT LIMITED TO ANY IMPLIED 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.

it any failure occurs, the following 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 to you,

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

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of JOHN FLLUKE MFG. CO., INC., instruments should be made via United Parcel Service or “BestWay"*
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable
container thatisrigid and of adequate size. H a substitute container is used, the instrument should be wrapped in paper
and surrounded with at least four inches of exceisior or similar shock-absorbing material,

CLAIM FOR DAMAGE N SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. Al material in the
container should be checked against the enclosed packing list. The manufacturer wili not be responsible forshortages
against the packing sheet unless notified immediately. If the instrument s damaged in any way, aclaim should be filed
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 JOEN FLUKE MFG. CO., INC, will be happy to answer all applications or use guestions, which will enhance your
use of this instrument. Piease address your requests or correspondence to: JOHN FLUKE MEG. CO ., INC., P.O. BOX
£9090, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluke (Molland) B.V., P.O. Hox
5053, 5004 EB, Tilburg, The Netherlands.

*For European customers,. Alr Freight prepaid,

John Fluke Mig. Co., Inc., P.O. Box C8090, Everett, Washington 98206

Rev. 6/81
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Section 1

“Introduction & Specifications

-1, INTRODUCTION

1-2. The Fluke Model 1900A is a 5 Hz to 80 MHz mul-
tiple-function counter capable of making frequency, period,
period averaging and totalize measurements. In the frequen-
cy mode, resolution is manualijf selectable at 0.1 Hz, 1.0 Hz,
10 Hz and £00 Hz. In the period averaging mode, the num-
ber of periods averaged is manually-selectable at 10%, 10*,
10% and 10° periods. Automatic selection of resolution and
number of pericds averaged (autoranging) is also provided 1o

automatically select the optimum range for a particular in-
put signal. However, the 100 Hz resolution and 10* periods

must be manually selected.

1.3. The measuremnent display is six digits, light-emit-
ting-diode-type (LED) with leading-zero suppression and
automatic decimal point positioning. Annunciators are pro-
vided to indicate measurement units (kHz, MHz, milli-
seconds and microseconds) and also overflow when the cap-
acity of the display is exceeded. All displayed information

2117
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is also available, in parallel BCD format, at a rear-panel con-
nector when the unit is equipped with an optional Pata Out-
put Unit (DOU).

14, The Model 1900A is equipped with a selectable

i MHz low-pass filter for use in electrically noisy environ-
ments, and a selectable 10:1 attenuator for use with high-
level inputs. A self-check mode of operation is provided to
verify overall performance of the unit. Power requirements
are 100, 115 or 230 volts at 50 to 400 Hz for the line-
powered version, An optional battery-powered version,
Model 1900A—01, provides for use away from ac power
lines and is equi'pped with rechargeable nickel-cadmium
batteries, The battery-powered version also operates from
the ac lines, but only at the power line frequency and volt-
age specified on the bottom of the instrument.

5. SPECIFICATIONS

1-6. The pertinent specifications for the Modet 1900A
are listed in the following Table 1-1.

1-1
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Table 1-1. MODEL 1900A SPECIFICATIONS

| OPERATING RANGES

Frequency:
5 Hz to 80 MHz
Period:
5 Hz to 1 MHz single and multiple period averages

Totalize: _
1 count to 999999 counts

INPUT CHARACTERISTICS

Sensitivity:
1 25 mV, typically 15 mV rms sine wave, & Hz to
80 MHz
Frequency and totalize: 200 mV P-P pulse ampli-
tude with minimum pulse width of 20 nsec. Duty
eycle > 10%.
Period: 200 mV P-P pulse amplitude with minimum
pulse width of 200 nsec. Duty cycle > 10%.

Impedance:
T MEL shunted by fess than 30 pf for signal Jevels < 500
mV decreasing to approx. 220K shunted by less than 40
pf for levels greater than 500 mV.

Filter:

1 Mtz (3dB point) lowpass
Attenuator:

Decreases sensitivity by 10
Overload:

250V rms 5 Hz to 1 kHz decreasing to 20V at 80 MHz
RESQLUTICN

Frequency:
Four manuatly selected gate times of:
10ms (100 Hz resolution}
“100ms { 10 Hz resolution)
1s {1 Hzresolution)
10s (0.1 Mz resolution}

Autorange position will automatically seek to fill all
8 digits but will not select a gate time greater than 1
second {1 Hz resolution)
Period:

Manual sefection of single period through 10? periods
averaged ratios:

10% single period {100 ns resolution}

10} periods averaged (10 ns resolution)

10% periods averaged {1 ns resolution)

10° periods averaged {100 ps resolution}

Autorange position will automatically seek to filf all
B digits. Autoranging wili not select a period average
of greater than 10° averages.

Totalizing:

Accumulates up to 999999 counts, then activates over-
flow indicator.

THME BASE CHARACTERISTICS
Frequency: 10 MHz

Stabitity:
Aging Rate:  <+5 X 1077 month
Short Term:  <+5 X 10% gver 1 second
Temperature: <5 X 10" 0°C to 50°C
<42 X 107 {typical) 20°C to 30°C
Line Variation:
< +1 X107 for +10% variation in line voltage

GENERAL

Display:
6 digit LED, leading zero suppression
Tirme between successive measurements is 200 ms
plus measurement time

Annunciation:
MHz, kHz, msec, us overflow

Automatic Features:
AUTORANGE:
in both frequency and period modes, autoranging
includes a unique 20% hysteresis in its switching
thresholds, to eliminate redundant up range/down
range commands, This allows measurements to be
made on signals containing large smounts of FM
and PM.
Hysteresis memory can be reset by depressing the
reset button.
AUTORESET:
A new measurement sequence is started every time
a front panel button is activated.
Operating Temp: 0°C to +50°C (0°C to +46°C for -01
Battery option if operated from line.
Storage Temp: —40°C to +60°C
Power Requirements: _
115/230 VAC £10% - 100 VAC available - 50, 60,

400 Hz - 6.5 watts line model - 8.5 watts battery model
Fuses: -

1/4A AC-line version-% A slo-blo battery version

DIMENSIONS
Width: 8.55 inches 217.2 mm
Height: 2.52 inches 64.0 mm
Depth: 10.65 inches 270.5 mm
Weight: 2,75 lbs 1.2 Kg
DATA QUTPUT OPTION

8-4-2-1 BCD output from each digit, plus encoded decimai
point and units annunciation information, All outputs
CMOS/Low Power TTL compatible, high true. Print
command is provided. :

BATTERY

NICAD rechargeable - discharge time 5 hours - charge time
14 hours @ < 30°C ambient with unit inoperative.

1.2
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" A Message From

_John Fluke Mfg. Co., Inc.

Some semiconductors and custom iC's can be

damaged by electrostatic discharge during

handling. This notice explains how you can

minimize the chances of destroying such devices

by:

1. Knowing that there is a problem.

2. Learning the guidelines for handling them.

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

The Static Sensitive (5.S.) devices are identified in the Fluke technical manual parts list with the symbol

The following practices should be followed to minimize damage to S.5. devices.

f’

3. DISCHARGE PERSONAL 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 10f 2
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5  USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

6. DO NOT SLIDE S8.5. DEVICES OVER
ANY SURFACE

7. AVOID PLASTIC, VINYL AND STYROFOAM®
IN WORK AREA

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

& Dow Chemicat

Page 2 of 2
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8. WHEN REMOVING PLUG-IN ASSEMBLIES,
HANDLE ONLY BY NON-CONDUCTIVE
EDGES AND NEVER TOUCH OPEN EDGE

CONNECTOR EXCEPT AT STATIC-FREE

WORK STATION. PLACING SHORTING

STRIPS ON EDGE CONNECTOR USUALLY

PROVIDES COMPLETE PROTECTION TO

INSTALLED SS DEVICES.

\

9. HANDLE 8.5, DEVICES ONLY AT A
STATIC-FREE WORK STATION

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

11. ONLY GROUNDED TIP SOLDERING
IRONS SHOULD BE USED.

Anti-static bags, for storing 8.5. devices or pcbs
with these devices on them, can be ordered from the
John Fluke Mfg. Co., Inc.. See section 5inany Fluke
technical manual for ordering instructions. Use the

following part numbers when ordering these special
bags.

John Fluke Part No, Description
453622 6" X 8" Bag
453530 8" X 12" Bag
453548 16" X 24" Bag
454025 12" X 15’ Bag
Pink Poly Sheet Wrist Strap
307 x 60/ x60 Mit P/N TL6-60
P/N RC-AS-1200 $7.00

$20.00

JOO89B-07U7810/SE EN  Litho in US.A.
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Section 2

Operating Instructions

2.1, INTRODIICTION

2-2. This section contains operating information for the
Model 1900A. The contents of this section should be read
before operating the counter. Should any difficulties arise
during operation of this instrument, piease contact your
nearest John Fluke Sales Representative, or the John Fluke
Mfp. Co., Inc., P.O. Box 43210, Mountlake Terrace, WA
98043; telephone (206} 774-2211. A list of Sales Repre-
sentatives is located at the rear of this manual,

2-3.  SHIPPING INFORMATION

24, The Model 1900A is packaged and shipped in a
protective container. Upon receipt of the equipment, a
thorough inspection should be made to reveat any possible
shipping damage. Special instructions for inspection and
claims are inctuded in the shipping carton,

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

2-6. INPUT POWER

27, The Models 1900A and-1900A—01 are supplied
with one of three ac input power configurations, These

2177
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consist of 100Vac, 115Vac and 239‘!&9; at 50 to 400 He,
Before connecting to the ac line power,' insure that the
instrument is in the proper configuration for your power’
lines. A decal on the underside of the instrument indicates
the ac line voltage and frequency required.

CAUTION

The battery-powered version must be operated
at the line frequency stamped on the bottom—
panel decal.

2-8. RACK INSTALLATION

29, The Model 1900A may be mounted in a standard
19-inch rack when supplied with the appropriate rack
mounting kit. Rack mounting kits are available to aliow
left, right or center mounting. Instructions for installing
units in the rack mount are supplied with the rack mount-
ing kit. The center rack mounting kit is Model No, MOO-

200-612. The offset rack mounting kit is Model No. MOO-
200611,

2-10. OPERATING FEATURES

2.11.  The location and function of all controls, con-
nectors, and indicators are shown in Figure 2-1, Operating
features and instructions for accessories are discussed in
Section 6,

2-1
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LED which fights
to indicate the
display is reading
kHz or Us

LED which lights
1o indicate the
display is reading
MHz or ms

LED which lights
to indicate the
capacity of the

Six-digit display comprising
seven-segment LED's. Leading
zerpes are not displayed, except
for the least significant digit

BNC - type input
connector; ong
megohm, 28 pf
input impedance

display has been exceeded

Push - push switch
10 select the T MHz
low-pass filter. Used
with noisy inputs
below 1 MHz

Push - push
switeh to
energize the

counter

Four push-button switches

Push - push switch to salect
ta select the desired function

the 1011 attenuator, Used
with high-level and or axces-

sively noisy input signals

Five push-button switches

to setect the desired fre-
quency resolution or num-
ber of periods to be averaged.
The AUTO switch allows
automatic section of the
optimum resolution or
periods averaged.

Push-button switch,

when pressed, immediately
reset the counter to begin
a new measurement,
Usually used in the total-
ize mode to begin a new
messurement,

Power Connector:
Provides connection
through line cord 1o
the ac power ling,

Fastener:
Phiilips head
screw for
attaching case
to instrument

Figure 2-1. CONTROLS, CONNECTORS AND INDICATORS

2.2
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2-12. OPERATING NOTES
2.13.  input Connection

2-14.  Signals to be measured by the Model 1900A are
applied to the front-panel BNC connector. Connection of
all input signals should be by means of coaxial-type cable
fitted with a mating BNC connector. Input impedance is
one megohm shunted by <0 30 pf. Input sensitivity is 25
millivolts rms, The input impedance derates to approxi-
mately 220K shunted by less than 40 pf for input levels
greater than 500 mV.
. WARNING
The outside contact of the BNC connector is
tied directly to earth ground through the power
plug. DO NOT connect the active lead of input
signals to the outside contact. Irrepairable
damage to the 1900A may resulf. To measure
power line frequencies, use an isolation trans-
former.
2-15.  Qverload Protection

2:16.  The Model 1900A will accept inputs as high as
250 volts tms at frequencies below | kHz without damage.
Overload capability decreases linearly from 250 volts rms

at 1 kHz to 20 volts rms at 80 MHz input, as illustrated in
Figure 2-2.

250 «
YOLTS
AMS
INPUT
100

)

50

704 —

dd

0.01 20 40 60 30
FREQUENCY » 107 (Hz!

Figure 2-2. INPUT OVERLOAD PROTECTION LEVELS

2-17. FREQUENCY MEASUREMENTS

2-18,  Perform frequency measurements as follows:
a. Press the POWER switch to the ON position.

b. Press the FREQ switch to select the frequency
mode of operation.

c. Select the desired resolution, or the autorange
mode by pressing the AUTO switch. If the input
signal is completely unknown, the autorange mode
will sefect the optimum range,

2/77
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1900A
NOTE

In the autorange mode, automatic selection is

made between the lower three resolutions.

The 0.1 Hz resolution can only be manually

selected (by means of the .1 Hz RESOLUTION

switch).
Connect the input signal to the front-panel BNC
connector. In the case of input waveform jitter
or noise, spiked waveforms, or ripple on TTL
waveforms, the reading obtained may be incorrect
or unsteady due to false triggering of the schmitt
trigger in the input section. If the signal level is
greater than 150mV, depressing the ATTEN
switch will decrease the triggering sensitivity of
the input section by a factor of ten and reduce
eITOTS.

If the input signal is below | MHz, high-frequency
noise can be eliminated by pressing the FILT
switch.

Read the frequency on the display, and observe
the unit of measurement indication (kHz or MHz)
to the left of the display.

2-19. PERIOD MEASUREMENTS

2-20.  Perform period measurements as follows:

d.

Press the POWER switch to the ON position.

Press the PER switch to select the period mode
of operation

Select the desired number of periods to be
averaged, or the autorange mode by pressing the
AUTO swiich. If the input signal is completely
unknown, the autorange mode will select the
optimum number of periods to average.

NOTE

In the autorange mode, automatic selection
is made between 10°, 10" and 107 periods
to be averaged. The 10° (1000 periods
averaged can only be manuaily selected (by
means of the 10° PER AVGD switch).

Connect the input signal to the front-panel BNC
connector. In the case of input waveform jitter
or noise, spiked waveforms, or ripple on TTL
waveforms, the reading obtained may be incorrect
or unsteady due to false triggering of the schmitt
trigger in the input section. If the signal level is
greater than 150mV, depressing the ATTEN
switch will decrease the triggering sensitivity of
the input section by a factor of ten and reduce
errors.

2-3
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2:21.

2-22.

24

If the input signal is below 1 MHz, high-frequency
noise can be eliminated by pressing the FILT
switch.

Read the period time on the display, and observe
the unit of measurement indicatica {ms or us)
to the left of the display.

TOTALIZE MEASUREMENTS

Perform totalize measurements as follows:

Press the POWER switch to the ON position.

Press the TOT switch to select the totalize mode
of operation, and the RESET switch to initialize
the counter.

Connect the input signal to the {ront-pane] BNC
connector, In the case of input waveform jtter
or noise, spiked waveforms, or ripple on TTL
waveformns, the reading obtained may be incorrect
or unsteady due to false triggering of the schmitt
trigger in the input section. I the signal level is
greater than 150mV, depressing the ATTEN
switch will decrease the triggering sensitivity of
the input section by a factor of ten and reduce
Errors,

If the input signal is below 1 MHz, high-frequency
noise can be eliminated by pressing the FILT
switch,

www.valuetronics.com

e. Read the accumulated total on the display.

2-23. SELF-CHECK MODE

224, The seif-check mode provides a means of verify-
ing proper overzall operation of counter, excluding input
section, time base accuracy, and time base dividers used
in the period mode.

a. Press the POWER switch to the ON position,

b. Press the CHK switch to select the self-check
mode.

c. Press the 100 Hz RESOLUTION switch; the

display shouid read 1.0000 MHz, with the leading
zero blanked (X1.0000).

d. Press the 10 Hz RESOLUTION switch; the display
should read 1000.60 kHz.

e, Press the 1 Hz RESOLUTION switch; the display
should read 00.0000 kHz, and Hght the OVFL
annunciator.

f. Press the AUTO switch; the display should read

1000.00 kHz, as in step c.

2/77
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Section 3

“Theory of Operation

THEORY OF OPERATION

3-1.  INTRCDUCTION

3-2. This section of the manual is divided into two paris.

Overall Functional Description gives an overview of the cir-
cuit functions and how they are used in each mode. Circuit
Description details the operation of each circuitry section.
Simplified block diagrams are referred to by figure number.
Complete schematic diagrams are located in section 8. Table
3-1 is a list of definitions for the mnemonics used in the
schematic diagrams and text.

"i'abie 3-1. MNEMORNIC DEFINITIONS

BCD Binary Coded Decimat

BL " Blank or Blanking

CLK Clock

pP Decimal Paint

DS Decimal Signal

FF Flip-Flop

ICR lteration Counter Reset

KL Annunciator Signal (MHz - mSec)
LSD Least Significant Digit

ML, Annunciator Signal MHz - mSec)
MSD Most Significant Digit

MSDM MSD Memory

MUP Memory Update

OV, OVFL Overflow

RMAX Reset to Maximum Count

RNG Range

TOT “Total or Totalize
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3.3. OVERALL FUNCTIONAL DESCRIPTION
3.4, Introduction

3-5. Seven basic sections compose the circuitry of the
1900 A multicounter: an input section, main gate, decade
counters/display memory/ display multiplexer, display,
time base, range controt logic, and program control logic.
The input section conditions the signal with regard to
amplitude and waveshape, The main gate controls the
application of the signal to be counted to the decade
counters. A signal is counted by the decade counters,

stored in the display memory, and muitiplexed to the
display on a common data bus.

3-6. The time base section provides two frequencies
which conipose the time base against which other signals
are compared. Range control divides the time base (or the
input signal in the period mode} to control the main gate.
Decimal information is derived from range control. Program
control consists of a sequencer and autorange logic. Under-
standing the sequencer logic, which controls the timing of
events, is very important to understanding the functioning
of the instrument. An outlne of the sequence of events is
given in the explanation of the frequency mode.

3-7. Frequency Mode

3-8, in the frequency mode the signal from the input
section is applied to the first decade counter. Refer to

figure 3-1. The duration of the count is derived from the
time base. The sequence of events, as ordered by the pro-
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1 | AUTORANGE SENSE
MAIN GATE DISPLAY MEMORY
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ENABLE SIGNAL ATE COMMAND
COUNTER RESET COMMAND
RANGE CONTROL
PROGRAM
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OSCILLATOR ' TIME BASE CONTROL
BIVIDERS GENERAL LOGIC
RESET
} 3
10 MHz AUTORANGE COMMANDS

Figure 3-1, MODEL 1800A, SIMPLIFIED BLOCK DIAGRAM — FREQUENCY MGDE

gram control section, begins with step 9. Refer to figure
3-2. Range logic is reset to the shortest gate time., A new
measurement always begins with the shortest gate time.
Any time a front panel switch is depressed, a new measure-
ment is initiated by resetting the program coatrol to step
9. The next event is general reset (GR), step 1. All the
decade counters are set to ( and the autorange logic is
_reset. Step 2 is skipped as only odd numbered steps are
used to order events. At step 3 the time base dividers in the
time base and the range controi sections are enabled. The
count is initiated by enabling the main gate to apply data
to the first decade counter. The signal from the input
section is applied to the clock input and toggles the counter,
The output from the first counter is used to toggle the
subsequent counters. At the end of the measurement period,
the main gate is disabled and the count is held.

39, During step 5 the autorange logic decides whether
or not the range is adequate for optimum resolution. I the
most significant digit (MSD} is one or more, optimum re-
solution has been achieved. If the MSD is less than one,
range control increases the gate time by a factor of ten.
Manual selection of a range appears to the autorange logic
as though the MSD is greater than one. Steps 7 and 9 are
skipped and another count is taken in the new range. How-
ever, if in the previous measurement the MSD was equal

32

www.valuetronics.com

to one, the second significant digit (28D) must fall below
& before a range change will be initiated This range
hystersis prevents an unstable display if a measurement
happens to vary a few cycles above or below MSD = 1.
When 2 count is obtained with optimum resolution, the
sequence may go on to step 7.

3-10. A memory update signal, MUP, occurs at step 7.
The count obtained in step 5 is memorized for presentation
to the display section. The disptay runs continuocusly. BCD
digit information is strobed by the multiplexer from the
memory on a data bus to the display. Six strobes are used,
one for each digit. Each strobe enables one digit byte to be
applied to the data bus and simultaneously enables the
appropriate LED to light. MUP also enables the range logic
conditions to be memorized by the decimal point logic.
The decimal point logic decodes the range information and
applics a pulse to the decimal bus during the correct strobe.

3-11.  Range logic is reset to the shortest gate time during
step 9. The measurement cycle is now complete and the
instrument is ready to take a new measurement. Every new
measurement starts with the shortest gate time.

3-12. Pericd Mode

3-13.  The signat from the input section is applied to
range conirol to derive the gate time in the period mode.

2/77
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DIGIT STROBE LINES
I
INPUT DECADE \
INPUT b MAIN _ COUNTERS/DISPLAY ITmcne BERT N DISPLAY
SECTION GATE - MEMORY/DISPLAY baTABUS  / LED"s
DiSPLAY
SIGNAL TO BE p | AUTORANGE SENSE
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Figure 3-3. MODEL 1900A, SIMPLIFIED BLOCK DIAGRAM — PERIOD MODE

Refer to figure 3-3. Range control is programmed differ-
ently so that smaller division factors of ten are used in the
period ranges. A 10MHz signal from the time base section
is counted to determine how long the period is. The seq-
uence of events is the same as in the frequency mode,

3-14. Totalize Mode

3-15.

All range and program control functions are by-

passed in the totalize mode, Refer to figure 3-4. The signal
from the inpuf section is applied to the first counter as in
the frequency mode. However, the gate time is manually

PIGIT STROBE LINES

MEASUREMENT
DATA BUS

DISPLAY
LED's

(FROM TOT SWITCH)

INPUT DECADE
> INPUT INPUT MAIN COUNTERS/DISPLAY
SECTION | pyises GATE MEMORY/DISPLAY
MULTIPLEXER
CONTINUCUS MANUAL
MAIN GATE RESET
EMABLE SIGNAL COMMAND

CONTINUQUS
DISPLAY MEMORY
UPDATE COMMAND

{FROM TOT SWITCH}

Figure 3-4. MOBDEL 1900A, SIMPLIFIED BLOCK DIAGRAM — TOTALIZE MODE
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controiled. MUP is continuously enabled and the count is
displayed as it is counted. The counter will count to
999999, when the overflow indicator Hghts and the count
starts over. A new count may be initiated by depressing

1900A

plained under Frequency Mode. Figure 3-2 is a flow chart
of the sequence of events in the 1900A.

- b, b5
the reset switch. 3-21 Sequence
3-16. Self Check Mode 3-22.  The sequencer consists of a relaxation oscillator
(U1), a decade counter {UU2), and a deceder {U3). Refer to
3'1 7 Ir§ the Self Ch.eck mGde the 1 MHz Out?ﬂt f{Gl’n figure 3.6. TWO Sec‘[jons Of U} are useé 1o fofm the -

the time base section is used both as the derivation of the
gate time and as the frequency te be counted. Refer fo
figure 3-5. In this mode the functioning of all parts of
the instrument may be checked except the input section,
the sccuracy of the time base, and the time base dividers
used in the period mode. The sequence of events and the
operation of the circuitry is the same as in the frequency
maode.

3-18. CIRCUIT DESCRIPTIONM

3-19. Introduction

3-20.  Analysis of circuit blocks are contained in this
section of the manual. Simplified schematic block diagrams
are referred to by figure aumber. Information presented in
tabular form is referred to by table number. Complete
schematic diagrams are located in section 8. Circuit blocks
must be anaiysed not only with respect to their internal
operation but in relation to the sequence of events as ex-

faxation oscillator. R3 and C1 determine the frequency,
approximately 100 Hz. U2 counts the oscillator frequency
and presents the count to U3 in BCD form. Outputs from
U3 are used to command events in the 1900A sequence.

In all cases the cutput of U3 goes low to select an event.
Step 1 is general reset {GR). The output of U3 is applied
1o a two-input NAND gate, one section of U5. The other input
to the NAND gate is from the front panel switches through
Ui, If either input goes low, GR is initiated. The output
of U5 is inverted twice to obtain the required GR and

GR signals.

323, During step 3 the main gate is enabled. The GATE
signal applied to a section of US inhibits the sequencer.
RMAX from U3 inhibits the relaxation oscillator through
CR1 and sets its output high so that at the end of GATE,
the counter will be toggled to the next step. Step 5 is auto-
range sense, step 7 is the memory update, MUP, and step

9 is the iteration counter reset, ICR.

DIGIT STROBE LINES
i
=
DECADE
TMHzZ Do COUNTERS/DISPLAY [WERSUREMENT N DISPLAY
GATE MEMORY/DISPLAY |..BATABUS /7 LED's
MULTIPLEXER
+ | AUTORANGE SENSE
MAIN GATE DISPLAY MEMORY
- - UPDATE COMMAND
ENABLE SIGNAL -
COUNTER RESET COMMAND
T MHz GENERAL
TIME BASE RAsgéaSONmOL RESET PROGRAM
- AND
OSCILLATOR TIME BASE y CONTROL
DIVIDERS LOGIC
? AUTORANGE COMMANDS

Figure 3-5. MODEL 1900A, SIMPLIFIED BLOCK DIAGRAM — SELF-CHECK MODE
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324, Input Seetion

3-25.  Aninput signal from the BNC connector is coupled
through C1 fo buffer amplifier, Q1 and Q2. Refer to figure
3-7. The output of the buffer is applied to the emitters of
(33 and Q4. Attepuator switch, S1A, controls the biasing
of Q3 and Q4. Q3 passes the signal unattenuated and Q4
passes the signal attenuated by R6 and R7. With the filter
switch out, CR7 and CRS are biased off and ne filtering
occurs. When CR7 and CR8 are hiased o, €6 providesa
low impedance path to ground for frequencies above 1
MHz. The first section of Ul is a comparator amplifier
whose triggering sensitivity is controlied by R14. The
second section of U1 is an amplifier which drives the third
section, a schmitt trigger. The output amplifier consists of

T900A

05, 06, and Q7 which further squares the signal and con-
verts it to TTL levels. '

3-26. Main Gate/Decade Counters

3-27. At step 3 in the sequence, a gate pulse ((}“Xfﬁ) is
generated by the range control logic. GATE is applied to
one input of the main gate, Ul7. Refer to figure 3-8. The
other main gate fnput is connected to the totalize (TOT)
switch, S5C. If either input to U17 goes low, ifs cutput
goes high. This presents a logic 1 to the ¥ and K inputs of
the first flip-flop in the LSD decade counter. The input
signal is applied to the clock input of the decade counter
and toggles the counter on the negative-going edge of the
pulses, The output of the first counter is applied to U24 on

BROADBAND OUTPUT
AMP AMP
U1
SCHMITT —
U1 A o
TRI
GGER e
GATE OR
TIME BASE
6 DIVIDERS
-
15V
BUEFER
AMP
CRS
INPUT y
¥ R14
mﬁ% TRIGGER LEVEL
<, R6 4 ADJUSTMENT
& 1000
4BV
iN é
R0
FILT APPY 3 \v
ouT iy
% a7 c3
12 } 100
e G4
Figure 3-7 INPUT SECTION, BLOCK DIAGRAM
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four BCD lines, A, B, C, and D. The D output is also
applied to the next counter (58D}, The LSD and 58D
counters are seperate ICs. The rest of the counters along
with the display memory, display multiplexer, and a ring
counier used to develop strobe signals are contained in U24,
The fourth or D lne from a counter, which is applied to the
next counter, goes high when its count reaches 8 and falls
fow on the tenth count. The trailing edge so generated
clocks the next counter. At the end of GATE both inputs
to U7 are high and its output goes low. With a 0 applied
to the J and K inputs of the first flip-flop, the clock input
is ignored and counting ceases. The counters hold the count
until GR during step 1.

3-28. Display Memory and Multiplexer

3-29.  When step 7 is reached, the sequencer generates a
memory update (MUP) signal, Refer to figure 3-8. At that
time the contents of the decade counters are memorized in
four-bit latches. A 10 kHz oscilator and 10 stage ring
counter inside U24 generate strobe signals used by the
display multiplexer. The multiplexer consists of a four-bit

1900A

gate for each latch in the display memory. The gates are
sequentially enabled by the strobe signals to apply the
contents of the memory latches onto the common measure-
ment data bus, four BCD lines. Information on the measure-
ment data bus is decoded by a seven-segment decoder for
appiication to the display. '

3-30. Display

3-31.  The display consists of six seven-segment LEDs
and three annunciators. Refer to figure 39, Decimal LEDs
are contained in the seven-segment LEDs, At the same time
a strobe signal enables a gate in the display multiplexer, it
enables the appropriate LED, Although the digit infor-
mation is applied to ail the LEDs, only one will light at a
time. An LED will only be on, then, for a pericd of 90
useconds, allowing a 10 usecond guard space between digit
strobes. Decimal information and signals for two of the
annunciaters come from the decimal peint logic as will be
explained later. The overload annunciator is lit by an in-
verted signal from U24 when the count exceeds the capa-
city of the display.

From Seven Sagment
From Decoder
From Decimal Point Data Bus
£j24  Logie
Overflow ; F ;
Midz-ms - ‘J\ \)
@’ﬂ
MSD 258D 38D 4SD 58D LSD
KHz-us i
+5V
e 1 I 1
0T
o + 5 Y
Decimal Bus
Digit
Strohe
Lines

Figure 3-9. DISPLAY
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1900A

3-32. Time Base _ 1 MHz time base, U1?2 is held reset to 0 by the RMAX out-
put from the sequencer being high. During step 3 of the
3-33.  The time base section consists of a 10 MHz © sequence RMAX goes low and enables U12 to count. In
oscillator, & buffer amplifier (Q15), a NAND gate (U17), the frequency and self-check modes the 1 MHz output from
and a decade counter (U12). Refer to figure 3-10. Qi6 is U12 is applied to the time base dividers of the range control
configured as a colpitts oscitlator whose frequency is con- logic. It is also the frequency counted in the selfcheck
trolled by crystal Y1, Buffer amplifier, Q15, drives the mode. In the period mode the 10 MHz output from the
NAND gate, Ul 7, which provides further buffering, Ul2 time base is the frequency counted. 10 MHz is used to
divides the 10 MHz oscillator signal by ten to obtain the optimize resclution when measuring short periods,
e )
=+ s
=3 =
2 Lol
&
T .
~ [2F
R
o g g
s

+BV

gﬂa

Q16

cio

ponng
T ¢

2 |
@

Figure 3-10 TIME BASE OSCILLATOR, BLOCK DIAGRAM
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1900A

3.34. Range Control Logic switches program the iteration counter through four NAND
) gates (U18). The outputs of U18 are connected to the set
and reset inpués of Ul3. When zll inputs to UI8 are high,

Q1

3-35.  Range control logic consists of the range switches, all outputs are low, and the iteration counter will respond
an iteration counter (13}, time base dividers (U7), and a to a clock input from the autorange logic. For manual range
gate time [lip-flop (U8). Refer to figure 3-11. The range programming, a range switch places a 0 on two inputs of
(5]
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PIUUA

Ul8. The iteration counter outputs are then set for that
range, Autoranging is inhibited by a I output from one
section of Ui6. When autorange is sefected, two inputs to
U18 are connected to the W()utpui from the sequencer.
At step 9 ICR goes low and resets the iteration counter to
the shortest gate time. If at step 5 the autorange conditions
are not satisfied, the autorange logic outputsa 1 to clock
the iteration counter to the next longer gate time and to
reset the sequence to step 1. When the third range has been
automaticaily selected, the Q2 output from U3 wili be
high. Q2 then will be low and will inhibit the autorange
fogic from further increasing the gate time.

3-36.  Gutputs from the iteration counter are applied to
the time base dividers, 137, and to the decimal point logic.
Table 3-2 shows the programming of the time base dividers,
Externai clocking, apptied to U7, is divided to derive the
gate time. In the frequency and self-check modes, 1 Milz
from the time base is used. In the period mode, the signal
from the input section is used. Note that the 22 input to
U7 is from the PER switch. A 1 from the PER switch pro-
~grams U7 for the three least division ratios (10°, 101, 102)
used in the period mode. :

Table 3-2. TIME BASE DIVIDER RATIOS {U7)

RANGE CODE LINES Front-
TO UY Panel
Selected
RNG2 | RNG1|RNGB{.. . . Resclution/
(PIN PiN PN Division Factor Periods
12) 13} 14} Input/Output Averaged
0 0 a 10° 10°
0 0 1 16! 10!
0 1 0 197 102
0 1 1 10° 10°
1 0 0 10* 100Hz
1 0 1 10° 10Hz
1 1 0 10° 1Mz
i 1 1 10° 0.1Hz

3-37.  Atstep 3 in the sequence, the RMAX signal is
appiied to U7. All the counters in U7 have been set to maxi-
mum count (all nines} by RMAX having been high and the
T Gut output of U7 is high. As previously stated the RMAX
signal enables the counter in the time base section. On the
first pulse from the time base section {or from the input
section in the pericd mode) T Qut falls low. The trailing
edge from T Out is inverted and applied to U8 as its clock.
U8 flops and outputs the GATE signal. The counters in U7
are now counting. Just before the count reaches the desired
division ratio, T Qut goes high due to an 8 in the selected
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counter in U7. When the selected counter in U7 receives its
tenth pulse, T Out again falls low and the trailing edge is in-
verted to clock U8. US flips to inhibit the GATE signal.
RMAX then goes high and resets U7 to maximum count.
3-38. Decimal Point Logic

3-39.  OQutputs from the iteration counter (RNG1 and
RNGO) are applied to the date inputs of two “D” type
flip-flops in the decimal point logic, Refer to figure 3-12.
During step 7 in the 1900A sequence, the MUP signal
clocks the data into the flip-flops. The Q and 5outputs
from the flip-flops are applied to five NAND gates. One of
the NAND gates is used to select 2 unit annunciator (MHz-
ms or kHz-ps). The outputs from four of the NAND gaces
are appiied to a negated-input OR gate, U9, The desired
output from UY is a positive pulse or 1 during the strobe
pulse which will corrently place the decimal point. Strobes
2, 3 and 4 (counting from the LSD) are applied to the four
NAND gates used in decoding the range information.

Range information is applied to the four gates in such a way
that two ones (1s) will be on only one of the NAND gates
for each range. This sets up the NAND gate so that when
the strobe applied to its third input goes high. its ouiput
will go low. A low input to U9 will force itg cutput fo go
high. The cutput of U9 is applied through the TOT swiitch
{decimals are not 1used in the totalize mode) to U24 and the
decimal driver ((314). The decimal driver enables the deci-
mal segment of the appropriate LED to light. U24 utilizes
the decimal input to prevent zero blanking after the decimal
point. '

3-40. Autorange Logic

3-41.  The autorange logic consists of three “D™ type tlip-
flops and three logic gates. Refer to figure 3-13. The func-
tion of the autorange logic is to output a positive pulse to
clock the iteration counter and to reset the sequencer to
step 1 if optimuam range conditions have not been met.
Optimum range conditions are defined as the MSI) greate
than or equal to one. A hysteresis provision has been added
so that if the MSD = 1 in a measurement, the 25D of the
succeeding measurement (if MSD <1} must fall below 8
before a range change will be initiated.

3-42. A four-input NAND gate (U9} is the main control
gate for the autorange logic. One of the inputs to U9 is
from the sequencer. At step 5 the sequencer appliesa 1 to
U9, enabling it to sense the condition of the autorange
logic. If any input to U9 isa 0, its output is 1 which is
inverted and no clock pulse exists. Another input to U9 is

from the iteration counter, which goes to 0 in the | Hz-10?
Periods range. A longer gate time cannot be selected. then,

by the autorange logic. The other two inputs to U9 are de-
rived from the state of the 28D counter.

3-43.  Autorange Sense is taken from U24: the outpui of
the 28D counter (D5D), which is high when the 28D count
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1900A

equals 8 or 9. Autorange Sense is applied to a two-input {producing satisfied range conditions) if either input isa 1.
NAND gate (U5}, and after inversion to the MSD=1 flip- One input to U1l is from the MSD=1 flip-flop and the other
flop. On the tenth count of the 25D counter (M8D=1}, input is from the MSD > 1 flip-flop. So if either flip-flop
Autorange Sense falls low, After it is inverted, the trailing has been clocked, a T will be applied to Uil and the range
edge so produced clocks the MSD=1 flip-flop. The Q out- conditions will be satisfied. US provides the hysteresis

put from the MSD=1 flip-flop goes to | and the @ output effect. Beoth its inputs must equal I to geta 0 out. One
goes t0 0. Q from the MSD=1 {lip-flop clocks the MSDM input to US is from the MSDM flip-flop. The other input
flip-flop so that its Q output equals 1. When Autorange is from Autorange Sense. At step 7 of the sequence, MUP
Sense again goes from high to low (MSD 2> 1), the MSD=1 will reset the MSDM flip-flop if the MSD of the measure-
flip-flop is clocked again. Its Q output goes to 0 and its Q ment was greater than 1. The cutput of a negated-input
goes to 1, which clocks the MSD > | ﬂip-ﬂ(}p. Since the NAND gate (UZ 1) is used to reset the MSDM ﬂgp-fﬁop.

data input to the MSD > 1 flip-flop is tied to +3V, its Q One input to U1 is the MUP signal. The other input is
output will now remain equal to | no matter how many from the Q output of the MSD > 1 flip-flop. Therefore the

more times it is clocked. MSDM flip-flop cannot be reset unless the MSD is greater

_ than 1. If in the next measurement the MSD =0, the
3.44,  Two of the inpuis to the autorange controf gate, MSDM will prevent a range change unless Autorange Sense
U9, are from U5 and Ui, Ull, a NOR gate, outputs 2 0 is also 0, that is the 25D is fess than 8.
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et £ 5} oF
RNG 1 D Q
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o
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Figure 3-12. DECIMAL POINT LOGIC
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1900A

Section 4

lamntenance

41,  INTRODUCTION

4.7. This section contains information concerning pre-
ventive and corrective maintenance for the Model 1900A
Mulii-Counter. A maintenance interval of one year for
calibration is recommended to ensure instrument opera-
tion within the one year specifications. Equipment for
performing maintenance tests and adjustments is listed in
Table 4-1. If this equipment is not available, other equip-
ment having equivalent specifications may be used.

NOTE

When greater than one year accuracy is required,
refer fo specifications for timebase aging rate 10
determine the re-calibration interval required to
maintain desired accuracy.

4.3, SERVICE INFORMATION

4.4, Should your instrument need repair, send it to the
nearest factory authorized service center. A list of these

authorized service centers is located in section 7,
Located on the inside front cover is the WARRANTY
which warrants the instrument for a period of one year,

of one year.
4.5, GENERAL MAINTENANCE
4-6.  Access

4-7. Use the following procedure to gain access to the
interior of the Model 1900A.

a. With the power switch OFF, disconnect the line
cord. : '

2/77
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b. Remove the Phillips screw at the rear of the
instrument case.

C. Remove the instrument from the case.
4.3, Cleaning

4.9, Clean the front panel and case with denatured
alcohol or mild solution of detergent and water. Do not
use aromatic hydrocarbons or chlorinated soivents because
they will react with the plastic materials of the instrument.

4.15. Fuse Replacement

4.11.  The input power fuse, F1, is located within the
instrument in a fuse clip near the power transformer (T1).
To gain access to the fuse, refer to paragraph 4-6. When
replacement is required, install AGC 1/4A (fast acting)

for line powered instruments. Use MDA %A (slow blow)
for battery powered instruments.

4.12. PERFORMANCE CHECKS

4-13.  The performance checks provide a means of
verifying overall operation of the Model 1900A. The checks
can be used as an acceptance check during incoming in-
spection or as a periodic maintenance check. Refer to
Table 4-1 for a list of required test equipment. Equiva-

lent equipment may be used.

4-14. Functional Check

4-15.  To perform z functional check of the Model 19004,
refer to the seif-check described in Section 3.

4-16. Sensitivity Check

4-17,  Perform the sensitivity checks as follows:

4-1
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Tabie 4-1. TEST EQUIPMENT REQUIRED FOR PERFORMANCE TEST, CALIBRATION AND TROUBLESHOOTING

EQUIPMENT NOMENCLATURE

RECOMMENDED MODEL

WHERE USED

Quartz Oscillator
Frequency Standard
with 10 MHz Output

Timebase Oscillator
Adjustment

Low-Frequency Oscillator

HP204D

High-Freguenecy Oscillator

HP8654 A

RBF milliveltmeter with B0OS2

Boorrton 81C

Sensitivity Check

terminator
Multimeter Fluke 8000A Troubleshoating
QOscilloscope Tek 465 Troubleshooting
¢
a. Connect the low frequency generator, set for 5 Hz

at 25mV, to the 1900A input. -

b. Energize the counter and depress the FREQ func-
tion switch and AUTQO resolution switch.

c. Confirm that the counter display indicates .005
kHz + 1 digit,

d. Disconnect the low frequency generator from the
input.
€. Connect the high frequency generator, terminated

into 50 ohms, to 3 T-connector on the 1900A

input. Set the generator cutput for 10 Mz ;L’Ef,

approximately 25mV rms. H’ﬁ

g. Connect the RF millivolt meter to the T-connect-
or on the input of the 1900A.

h. Adiust the high frequency generator output 10

reading of exactly 25mV on the RF mitlivolt
7E -
meﬁalﬁ 5@3“\(;?%%@% S6-563

i Cenfirm that the counter display indicates
10.0000 MHz + generator accuracy.

j. Change the generator output to 80 MHz at exactiy
25mV. =gV, Goom S6-503
Mmp S 7
k. Confirm that the counter display indicates 80.0000

MEz + generator accuracy.

4-18. CALIBRATION

4-19.  Calibration of the Model 1900A islimited to
adjustment of the trigger level and time base oscillator
frequency,

4.2
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Trigger Level Adjustment

4-21.  Trigger level adjustment should be performed
whenever repairs have been made to the input section of
the counter. The input section comprises that circuitry
contained on the input printed circuit board assembly.
Perform trigger level adjustment as follows:

a. Remove the counter from the case (paragraph 4-6)
b. Energize the counter and connect the high-
frequency oscillator to the counter input,

Select an output of 25 mV rms at approximately
80 MHz on the oscillator,

Adjust the trigger level control (R14) to a mid-
point which produces a stable display near

80 MHz.

e. Reduce the signal level until the display becomes
unstable.

f. Re-adjust the trigger level control untii the display

is again stable,
g Repeat steps e and { until no additional sensitivity
increase is possible.

4-22. Time-Base Oscillator Adjustment

423, Time base osciffator adjustment should be made
whenever the oscillator is repaired, or whenever if is de-
termined that accuracy of the counter is not within the
accuracy desired: Perform time base oscillator adjusiment
in an environment having an ambient temperature of
+22°C to +25°C (72°F to 77°F). Allow the instrument to
warm up at least 30 minutes with the case on hefore ad-
justing the time base,
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" . Timebase Adjustment Using A Frequency
Standard

a, Remove the counter from the case (paragraph 4-6)

b, Hnergize the counter and select the FREQ func-
tion and 10 Hz resclution,

Select a 10 MHz output on the guartz oscillator
and connect the 10 MHz signal to the counter
input.

d. While observing the counter display, adjust the
time base oscillator control (C11 located on the
main pcb directly behind the reset switch) to
obtain a reading of 000Q00 + 1 digit.

4-25, TROUBLESHOOTING
4-26. . Introduction

4.27,  The following information is desigred as an aid in
troubleshooting the 1900A multi-counter. Figures 4-2 to
4-6 are flow charts directed toward specific problems.
Figure 4.1 shows the location of test points and table 4-2
gives the electrical location of the test points and what to
expact at each point. Theory of Operation, section 3, and
repair techniques, later in section 4, should be read and
understood before attempting to troubleshoot the instru-
ment.

4-28. initial Troubleshooting

4-29.  Thoroughly inspect the unit for physical damage
such as broken parts, shorted leads, or other visually dis-
cernibie problems. Recheck input connections and switch
settings to be sure the problem actually is in the 1500A.

4-30. Power Supply

4.3%,  The power supplies should be checked first in the
event of a 1900A malfunction. Remove the case as des-
cribed in paragraph 4-6. Apply ac power. Test point 1 is
the +3V regulated supply. Its limits for the line version are
+4.75V to 5.25V with no more than 100mV p-p ripple.
With the battery option the limits are +4.5V to 5.5V with
no more than 500mV p-p ripple. Test point 2 is the -12V
supply whose limits are -10.5V to -12.0V with no more than
100mVY p-p ripple for either version.

4-32. Fault lsolation

4-33.  Perform the self-check as described in section 2.
Observation of the symptoms evident in the seif-check mode
should provide clues as to the location of the problem. I
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1900A

the unit performs the self-check satisfactorily the problem
is probably in the input section. If the problem is decimal
point related, the operation of the iteration counter and
decimal point logic should be checked. No display or a
missing digit probably indicates U23 or U24. Missing seg-
mients in the display probably indicates U23 or one or more
faulty LEDs. No counting action or an erroneous count
probably indicates program control, time base, or main
gate/decade counter problems.

4-34. Input Section

4-35.  Apply a 1V p-p signal to the 1900A BNC connect-
or. Choose a frequency which has good waveform resolution
on the oscilloscops. At the gate of Q1 the signal should be
5V p-p with no distortion (the voltage levels given are
approximate). Distortion of the input, visible at the gate

of Q1, begins at about 4V p-p input level, The emitter of
(3 should have 1.5V p-p as should pin 10 of U1, Depressing
the FILT switch (fooking at pin 10 of Ul) should diminish
the level slightly even at low frequencies. The roll-off of

the filter is gradual. Succeeding waveforms are square waves
with a spike on the leading edge. Outputs from U10 {pins
7,3, 15) are approximately 1.25V p-p. The output of the
input section (TP4) should be a square wave with spikes on
the leading edge going positive from near OV to +5V,

4-36. Time Base

4.37.  The voltage on the base of buffer Q15 shouid be
about 9V p-p. TP3 should have 6V p-p of a moderately
distorted sine wave. The output of U2 is a square wave
with a spike on the trailing edge and ripple on the top of
the waveform. :

4.38. Seguencer

4-39,  The output of the relaxation osciflator should be a
3V square wave, A differentiated square wave, about 10V
in amplitude should be at pins § and 6 of Ul. TP isa SV
square wave. The frequency of the refaxation oscillator
should be around 100 Hz, interrupted by the duration of
the gate signal. The outputs of U3 are normally at +5V
and go low to near OV o select an event.,

4-40. Control Logic and Counters.

4-41.  To check the iteration counter, manually select
the ranges and check the outputs against table 3-2, Trouble-
shooting the rest of the circuitry is best accomplished by
checking for output pulses from the circuitry sections,
keeping in mind the oscillator which governs the duration
of the pulse and the place of the pulse in the sequence.
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4-42. REPAIR TECHNIQUES

A4-4%, Battery-Powered Instruments

4-44.  In battery-powered instruments, one of the bat-
teries should be removed before attempting any repaiy.
This is necessary to eliminate the danger of shorting por-
tions of the circuitry which carry the battery voltage.
Remove the battery as described in Section 6.

4-45, Integrated Circuit Replacement

4-46.  Three types of integrated circuits are used in the

Model 1900A, as listed in Table 4.3. The handling of
TTL types require no special handling. Howaver, the

CMOS and PMOS types can be destroyed by a static

electricity discharge. To prevent damage due to static dis-

charge, the following precautions should be taken when-
ever this type of integrated circuit is handled:

a. The PMOS or CMOS integrated circuil is packed

in conductive foam. Do not remove the conduc-

tive foam from the integrated circuit until ready
for installation into the unit.

b. Be sure the repairing personne} and the unit under

repair are commonty grounded.

c. Be sure the soldering iron used is grounded to
the common ground.

Table 4-2. TEST POINT DESCRIPTIONS

TEST ELECTRICAL
POINTS LOCATION DESCRIPTION
1 +5V req. +4, 78V to +5.28V {K100mV ripple} line.
+4 .5V to +5.5V {(<500mV ripple) —01 Opticn
2 —12V ~10.5V to —12.0V {£100mV ripple)
3 U17 Timebase 10 MHz Sine, moderately distorted
4 QOutput of Input PCB OV to +5Y Square wave
5 U6 & U186 GR +BV to OV pulse
6 U1 GR QV to +BV pulse
7 us (1) Gate time flip-flop (GATE] +5V to OV pulse
8 L2 Clock input to sequencer OV to +5V pulses
9 U4 (1} MSDM flip-flop OV to +BV when MSD 21
0 u23 Display LED segment test
ground to test all segments {except decimals)

Table 4-3. MODEL 1900A INTEGRATED CIRCUIT TYPES.

REFERENCE REEERENCE REFERENGE

DESIGNATOR TYPE DESIGNATOR TYPE DESIGNATOR TYPE
U1 CMOS 10 CMOS U19* TTL
u2” TTL U CMOS u20* TTL
us* TTL u12* TTL u21* TTL
U4 CMOS U3 CMOS 22 cMOS
Us CMOS U4 CMOS u23* TTL
U6 CMOS Uis CMOS u24 PMOS
u7 PMOS U6 CMOS U25 R
us* TTL u17* TTL
U9 cMOS 18 CMOS

k3

For -01 Battery Option, tow power TTL devices are beinyg used and consistency should be
maintained. See Section & for part numbers and serial number effectivity.

4.4
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Section 8

Lists of Replaceable Parts

TABLE OF CONTENTS

ASSEMBIL Y NOMENCLATURE PARY NO: _ PAGE
Final Asembly . . . . . . . . . . . . . . ... 19004 53
Main PCB Assembly, Line Configuration . . . . . . . . . 385021 5.5
Main PCB Assembly, Battery Configaration . . . . . . . . 378083 5.9
Input PCB Asserbly .- . . . . . . . . . . . L. 378125 5-13
Display PCB Assembly . . . . . . . . . . . . . ... 378109 5-16
lnverter PCB Assembly . . . . . . . . . . . . . . . 338447 5.18
DOUPCB Assembly . . . . . . . . . . . . .. . 388470 5-20
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5-1. INTRODUCTION

52, This section contains an illustrated parts break-
down of the instrument. Components are listed aipha-
numerically by assembly. Electrical components are listed
by item number, Each listed part is shown in an accom-
panying illustration.

5-3. Parts Hsts include the following information:
a. Reference Designation ;)r Item Number.

b, -Description of each part.

c. Fluke Stock Number,

d. Federal Supply Code for Manufacturers.

{(See Appendix A for Code-to-Name list.)

e. Manufacturer’s Part Number or Type.
f. Total Quantity per assembly or component.
g, Recommended Quantity: This entry indicates

the recommending number of spare parts neces-
sary to support one te five instruments for a
period of two years, This list presumes an
availability of common electronic parts at the
maintenance site, For maintenance for one year
or more at an isolated site, it is recommended
that at least one in each assembly in the instru-
ment be stocked. In the case of optional sub-
assermblies, plug-ns, etc., that are not always
part of the instrument, or are deviations from the
basic instrument mode, the REC QTY column
lists the recommended quantity of the item in that
particular assembly.

h. Use Code is provided to identify certain parts that
have been added, deleted or modified during pro-

5-2
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duction of the instrument. Each part for which a
use code has been assigned may be identified with
a particular instrument serial number by consult-

ing the Use Code Effectivity, paragraph 5-7.

5-4. HOW TC OBTAIN PARTS

5-5. Components may be ordered directly from the
manufacturer by using the manpufacturer’s part number, or
from the John Fluke Mfyg, Co., Inc. factory or authorized
representative by using the FLUKE STOCK NUMBER. In
the event the part you order has been replaced by a new
or improved part, the replacement wilt be accompanied by
an explanatory note and installation instructions, if neces-
Sary.

3-6. Fo ensure the prompt and efficlent handling of
your order, include the following information:

a. Quantity.

b. . FLUKE Stock Number.

c. Description.

4, Reference Designation or Item Number.
e. Printed Circuit Board Pazt Number.

f. Instrument Model and Serial number.

5-7. USE CODE EFFECTIVITY LIST

USE
CODE SERIAL NUMBER EFFECTIVITY
A 0455000 and on
CAUTION!
(@ Indicates devices are subject to damage by

static discharge.
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Table 5-1 FINAL ASSEMBLY

1900A

DRE%TG FLUKE Z\iﬂgg MFG PART. ITOT|RECIUSE
iy DESCRIPTION STOSK {spLy | No. OR TYPE |aTv|QTY|CDE
NO, CDE
FINAL ASSEMBLY 18004
Figurg 5-1
1 Main PCB Assembly, Line
1 Main PCB Assembly, Battery
Input PCB Assembly 378406 | 89536 | 3784006 1
2 Display PCB Assembly 378398 | 89536 | 378398 1
3 Inverter PCB Assembly 388454 | B9536 388454 i
4 Dou PCB Assembly — [I > 388470 | 89536 388470 1
5 Case, Molded Plastic 330076 | 89536 |330076 1
5 Case, Molded Piastic 384800 89536 | 384800 i
6 Handle, Molded Plastic 330092 | 89536 |330092 1
7 Front, Panel 378067 {89536 [ 378067 |
8 Pad, Foot 338632 89536 {338632 2
9 Decal, Knob 347401 | 89536 |347401 2
10 Washer, Flat 340505 | 89536 | 340505 2
i Socket, L.C. = 276535 | 91506 |316-AG39D I
Line Cord 343723 1 89536 1343723 S
Retainer, Neoprene 352484 | 77969 [9109E 2
Coax Cable Assy. 395103 | 89536 |395103 I
Receptacle, BNC 152033  |95712 [30355-1 !
Lens 384701 [ 89536 |384701 ]
Front Decal 381434 {89536 .381434 i
Solder Lug 441972 79963 761 i
02 Dou Option
2777 5.3
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Table 5-2 MAIN PCB ASSEMBLY, LINE

1900A

REF
DESIG FLUKE fgg'
OR DESCRIPTION STOCK MFG PART. | TOT|REC|USE
SPLY | NO. OR TYPE {QTY|QTVYICDE
ITEM NO.
CDE
NO.
MAIN PCB ASSEMBLY, LINE
Figure b-2
C1,C2, Cap, cer, 0.01 uF -20/+80%, 25V 335786 | 72982 |5835-000-Y5U- 6
c4, €7, 1032
C12,C17
C3 Cap, cer, 6.1 uF + GMV, 25V 369199 71590 | UK-25-104 i
C8, 18, Cap, cer, 6.001 uF +10%, 500V 357806 56289 jC106B102GI02K 3
21
9 Cap, cer, 47 pF +20%, 1000V 369132 56289 [ CO30B1O2H470] i
C10 Cap, cer, 22 pF +20%, 500V 369157 72982 | 831-000-COGO- i
220
Cti Cap, var, 2 - 22 pF, 100V 369207 73445 | CO10KA/20E i
C13 Cap, Cer, 10 pF +10%, 3 kV 105536 | 56289 | 40C362Al1 1
Cl4 Cap, elect, 470 uF -10/+50%, 40V 185868 73445 | ET471X040A02 1 i
Cls5 Cap, elect, 5000 uF -10/+100%, 10V 340893 99372 |39CI0OHT53 1 i
C16 Cap, elect, 470 uF -10/+50%, 25V 168133 73445 |ET471X025A01 | i
c19 Cap, cer, 100 pF +10%, 1 kV 105593 | 71590 |DD-101 i
CRI, Diode, Hi-speed switching 203323 107910 | 1N4448 4 E
CR2,
CRI10,
CR11
CR3 Diode, zener 203547 [ 07910 jINT39A 1 i
CRa, Diode, Si, Rect, 343491 04713 | 1N40OQ2 3 |
CR7,
CR12
Q1 thru Xstr, Si, PNP 352369 12040 12N4403 7 2
Q7
Q8 thru Kstr, Si, NPN 218396 04713 12N3904 7 2
Q13,015
Q14 Xstr, Si, NPN 381798 04713 |MPSA-13 1 i
Qls Xstr FET N-channel 386094 101295 18X3819 1 !
R1 Res, comp, 5.6k +5%, 1/4W 148080 01121 [CB5625 1
R2, R4 Res, comp, 470k +5%, 1/4W 188441 01121 [CB4745 2
R3 Res, comp, 680k +5%, 1/4W 188433 01121 [CB6845 1
R5,R9 Res, comp, 470 +5%, 1/4W 147983 61121 |CB4715 2
R6 Res, comp, 2.7k +5%, 1/4W 170720 | 01121 |CB2725 1
2/77 55
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1900A
Table 5-2 MAIN PCB ASSEMBLY, LINE {cont.}

REF
DESIG FLUKE | MFG . _
OR DESCRIETION STOCK FED MFG PART. |TOT|REC|USE
ITEM NO. SPLY | NO. OR TYPE |QTVY|QTY|CDE
NO. ' ChE
R7,RI15 Res, comp, 10k +5%, 1/4W 1481066 | 01121 {CBEO3S 2
R8 Res, comp, 56 5%, 1/4W 147900 01121 | CB3603 1
R10 Res, comp, 1M +35%, 1/4W 182204 101121 [CBIOSS I
R11 Res, comp, 27k +5%, 1/4W 148148 ] 01121 |CB2735 1
R12 Res, comp, 10 +5%, 1/4W 147868 | 01121 | CB1OOS 1
R13 Res, comp, 100k +5%, 1/4W 148189 | 01121 | CB1045 |
R14 Res, comp, 120 +5%, 1/4W 176712 01121 | CB1213 1
gi 3thru Switch Assembly ' 386078 | 89536 | 386078 1
Ti Kfmr, 115/230 433102 | 89536 | 433102 1
Ti Xfmr, 100V ' 433094 | 89536 | 433094 1
S;SU& IC, Dig, C-MOS, hex buffer/inverter@ 381848 18725 1 CD4049AE 3 1
uz,ui2 iC, Dig, TTL, MSI decade ccunters 293159 01295 { SN7490N 2 1
U3 IC, TTL, BCD to decimal decoders 293142 (31295 | SNT7442N 1 1
gdlirleB, IC, C-MOS, dual, type “D7 ﬂip-ﬂop@ 340117 | 04713 | MC14013CP 3 ]
us, Uls IC, Dig, C-MOS, quad, 2-input, NAND gates | 355198 | 18725 | CD4011CP 2 1
U7 IC, MOS, counter, timer base circuit (§) 381822 | 50088 | MKSCO9P 1]t
Us IC, TTL, dusl, d-type edge triggered 310227 | 01295 | SN7474KN 1 i
flip-flops
19 IC, Dig, C-MOS, 4-input, POS NAND gates 355206 | 04713 | MC14012CP 1 1
Ulo,uls IC, Dig, C-MOS, triple, 3-input, NAND @ 375147 | 18725 | CD4023AE 2 1
Uil %él;e]%ig, COS/MOS, guad, 2-input, NOR 355172 18725 | CD400IAE 1 1
gates @
u17 ICt, Dig, TTL, quad, 2-input, pos, NAND 293068 {01295 | SN74HOON 1 i
pates
19 iC, Dig, TTL, 30 MHz, presettabie decade 393256 (1295 | SN74L5196N 1 1
020, U2t IC, TTL, dual, j-k edge triggered flip-flop 363440 | 01295 | SN74S8112N 2 1
2z IC, Dig, C-MOS, hex buffer/inverters @ 381830 | 18725 | CD4050AE i 1
U223 IC, TTL, BCD-TO-SEVEN seg, decoder/ 385872 | 01295 | SNT447AN 1 i
driver (selected)
277

57
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Table 5-2 MAIN PCB ASSEMBLY, LINE {cont.)

DESIG FLUKE | MFG
OR DESCRIPTION stock | FEP | MFGPART. |TOT|REC| USE
ITEM NO. SPLY | NO. OR TYPE |[QTY|QTY|CDE
NO. CDE
24 IC, Dig, MOS, 7 digit 2.5 MHz decimal @ 380238 | 55261 | 1801A 1 i
counter
U25 Res, network 412866 89536 | 412866 1 i
U26 IC, linear, POS VOL REG 381814 | 07623 | 78M0O5UOC ! |
U27 Rectifier Bridge 296509 | 51605 | KBP-02 1 I
Y1 Crystal Quartz 385732 | 11068 { 1830258 H
F1 Fuse, fast acting 1/4 amp 109314 | 71400 | AGCi-4 1
Contact, voltage 338657 | 89536 | 338657 2
Contact, earth common 448910 89536 | 448910 1
Insulator, contact 344184 89536 | 344184 1
Strap, rubber, mousetail 104794 | 98159 | 2829-.115.3 i
Insulator, recptacle 338624 | 89536 | 338624 i
Connector Pin 376574 | 00779 | 3-87022-1 8
Socket, 1.C. 16 pin 370312 | 91506 | 316-AG39D I
Socket, LC. 40 pin 386060 | 09922 | DILB40PI1 1
Fuse Clip 284984 | 84613 | 3621.2 i
Pushbutton, putty grey 369546 | 71590 {J52305-T31753 12
Pushbutton, green 352211 1 71590 |J52305-J71449 i
5-8 2/77
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Table 5-3 MAIN PCB ASSEMBLY, BATTERY

1800A

REF
DESIG FLUKE E::ﬂé:g MFG PART. |TOT|REC|USE

CR DESCRIPTION STOCK . :

SPLY | NO. OR TYPE {QOTY|QTY|CDE
ITEM NO.
CDE
NO.
MAIN PCB ASSEMBLY,BATTERY
Figure 5-3 385021 89536 385021 REF

BT1 thru Battery, Nicad, Rechargeable 346924} 06001 | 41BO04ADIS 4

BT4 ' '

Ci,C2, Cap, cer, 10,000 pF -20/+80%, 25V 335786 {72982 |5835-000-Y5U- 6

€4, C7, 1037

C12,C17

3 Cap, cer, 0.1 uF + GMV, 50V 369199 | 71590 |UK-25-104 1

s Cap, ta, 22 uF +20%, 25V 357780 1 56289 1196D226X0025- 1

PE4

C8,C18, Cap, cer, 100 pF +10%, 500V 357806 536289 |Cl06BI02G102K| 3

C21

o Cap, cer, 47 pF +20%, 1000V 369132 | 36289 |CO30BIOZHAT0J 1

CIG Cap, cer, 22 pF +20%, 500V 369157 1 72982 1831-000-COGO- I

, 220

Cl1 Cap, var, polyprop, 2-22 369207 | 73445 {CO10KA/20E 1 1
CI3 Cap, cer, 10 pF +10%, 3 kV 105536 | 56289 |40C3624A1 1

C19 Cap, cer, 100 pF +10%, 1 kV 105393 | 71590 |{DD-101 1

CR1, Diode, Hi-speed, switching 203323 |07910 | 1N4448 4 1
CR2,

CRi0,

CR11

CR3 Diode, zener, uncomp 203547 07910 JIN7359A 1 I
CR4, Diode, Si, Rect 343491 04713 | IN40Q02 3 1
CR3, .

CRI12 .

Q1 thru Xstr, Si, PNP 332369 | 12040 [2ZN4403 7 2
Q7 '

Q8 thru Xstr, Si, NPN 218396 104713 (2N3504 7 2
013, Q15 .

Ql4 Xstr, 8i, NPN 381798 |04713 IMPSA-13 1 1
Q16 Xstr, FED, N-channel, Junction 386094 01285 {5X3819 H 1
Ri Res, comp, 5.6k +5%, 1/4W 148080 01121 1CB562S i
R2,R4 | Res, comp, 470k +5%, 1/4W 188441 01121 CB4745 2

R3 Res, comp, 680k +5%, 1/4W 188433 [01121 [CB6845 i
R5,R9 Res, comp, 470 +5%, 1/4W 147983 01121 (CB4715 2

R6 Res, comp 2.7k +5%, 1/4W 170726 | 01121 {CB2725 I

2177 5-¢
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Table 5-3 MAIN PCB, BATTERY (cont.)

1900A

DREESE;G FLUKE I;ﬂgg MFG PART. [TOT REC USE
TEm DESCRIPTION STNOS ' lspLY | NO. OR TYPE |aTY|QTY|CDE
NO. CDE .

R7, R15 Res, comp, 10k +5%, 1/4W 148106 01121 { CB1035 2
R8 Res, comp, 56 +5%, 1/4W 147900 {01121 {CB5605 1
RI10O Res, comp, IM +5%, 1/4W 182204 | 01121 [ CBIOSS 1
Rl Res, comp, 27k +3%, 1/4W 148148 | Q1121 | CB2735 1
R12 Res, comp, 15 +5%, 1/4W 147876 | 01121 | CB150S i
RI13 Res, comp, 100k +5%, 1/4W 148189 {01121 | CB1045 1
R14 Res, comp, 120 +5%, 1/4W 170712 | 01121 | CB1215 1
gi 3th]ru Switch Assy 386078 | 89536 [ 386078 1
T1 Ximr, battery 433110 | 89536 | 433110 I
Ul, 6,16 IC, Dig, C-MOS, hex buffér/inverters ® 381848 18725 | CD4C49AE 3 i
U2,12 - IC, Dig, TTL, M8, decade counters 402545 101295 | SN74LS90N 2 1
U3 IC, Dig, 4-line to 10 line decoder, BCD to 408716 101295 SN74LS42N 1 1

decimal

g?i;m 3, IC, C-MOS, dual, type “I" flip-flop @ 340117 | 04713 | MC14013CP 3 t
us, U18 IC, Dig, C-MOS, quad, 2-input, NAND gaté§ | 355198 | 04713 |MCI4011CP 2 1
L7 IC, MOS, counter, time base circuit@ 331822 50088 | MKS009P 1 1
Us iC, Dig, TTL, dual I with clear and preset 393124 | 01295 | SN74LS74N i 1 A
U9 IC, Dig, C-MQS, dual 4-input, POS NAND, 355206 | 04713 [MC14012CP 1 1

gates @

U0, Uls IC, Dig, C-MOS, triple 3-input NAND gates 375147 ;04713 | MC14011CP 2 1
Ul I, Dig, COS/MOS, quad 2-input, NOR 355172 | 04713 | MC14001CP I 1

gates ®

U7 ;gt,eigig, TTL, quad, 2-input, POS NAND 393033 | 01295 | SN74LSOON 1 1 A
U19 IC, Dig, TTL, 30 MHz prestbi decade or 393256 ] 01295 1 SN74L8196N 1 1 A

binary entrfltch

20, U2l IC, TTL, dual J-X, edge triggered flip-flop 363440 01295 [SNT4LS112N 2 1 A
u22 IC, Dig, C-MOS, hex buffer, inverters () 381830 | 18725 |CD40SOAE 1]

123 éC TTL, selected, BCD to 7-seg decoder/ 385872 | 01295 |SN7447AN 1 1

river
U24 IC, Dig, MOS, 7 digit 2.5 MHz decimal 380238 | 55261 |1801A 1 1
counter
2/77 B-11
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Table 5-3 MAIN PCB, BATTERY (cont.)

DREESTG FLUKE ?fgg MFG PART. |TOT|REC]USE
iy DESCRIPTION ST 1spLY | No. OR TYPE [oTY|QTY|CDE
NO. Cbk
025 Res, network 417147 189536 | 417147 1 1
Y1 Crystal, quartz 385732 11068 | 1830258 1
Battery Holder 390450 89536 | 390450 4
Battery Contact 344200 {89536 |344200 4
Conn, pin 376574 | 00779 |3-87022-1 &
Contact, earth common 448910 89536 448510 1
Contact, voltage 338657 | 89536 | 338657 2
Insulator, recpt 338624 | 89534 | 338624 1
Pushbutton, puttygrey 369546 | 71590 [ 352305-T31753 12
Pushbutton, green 352211 TI590 {J52305-171449 i
Socket, IC, 16-pin 370312 | 91506 |316-AG39D 1
Socket, IC, 40-pin 386060 | 09922 | DILB40PI 1
5-12

www.valuetronics.com

2077



Table 5-4 INPUT PCB ASSEMBLY

1900A

REF
MFG

DESIG FLUKE

OR DESCRIPTION stock |FED | MFGPART. |TOT|REC| USE

SPLY | NO. OR TYPE [QTY|QTY|CDE

iTEM NO. cDE

NO.,

INPUT PCB ASSEMBLY 378406 | 89536 378406 REF
Figure 5-4
Input PCB 1900A-3003 378117 [ 89536 1378117

Ci Cap, poly, est, 0.10 uF +20%, 250V 441345 | 73445 JC281AJALO0K 1

C2 Cap, cer, 100 pF +10%, 1 kV 165583 1 71590 {DD-101 1
C3,C8 Cap, cer, 0.01 pF +8./.20%, 25V 335786 [ 32897 |5835.000Y5U- 4

Ci3 103Z

C4, 3 Cap, Ta, 22 uF 120%, 25V 357780 156289 1196D226X0025- 2

' PE4

Cs Cap, cer, 0.0012 uF +10%, 500V 106732} 71590 |CF-102 1
C7,Cl1, Cap, Ta, 10 uF +20%, 15V 193623 156289 1196D106X0015- 3

Ci2 KAl

C9 Cap, mini cer, 4.7 pF + 0.25 pF, 100V 362772 172982 |8101-A100-COG- 1

' 479G

C10 Cap, car, 47 pF £20%, 1000V 369132 [56289 |CO30B102ZH470F i
CRI, Diode, Ultra fast, lo cap, Si 381806 07263 {IN3062 4 1
CR2,

CR3,

CR4

CRS3, Diode, switching, hi-speed 203323 107910 [1N4448 4 1
CRs,

CR7,

CR8

CR9 Diode, zener 386771 |07263 {IN756A i

Q1 Xstr, FED, N-channel 288324 12040 SF50070 i

Q2, Q3, Xstr, PNP, high speed switch 369629 |07263 ANSTT 3

Qs, Qe,

Q7

Q4 Xstr, NPN, Si, lo P 369645 107263 12N4274 1

Ri, R24 Res, comp, 180 +5%, 1/4W 147942 101121 {CB181S 2

R2 Res, comp, 120k +5%, 1/4W 193458 01121 ICB1245 2

R3 Res, comp, IM +5%, 1/4W 182204 [01121 |CB1055 1

R4, 5,18, Res, comp 560 +5%, 1/4W 147991 101121 |[CB5615 9
19,20, 22

23,26,27

R6,RI1 Res, comp 1k +5%, 1 /4W 148023 101121 [CB1O25 2

RrR7 Res, comp, 100 +5%, 1/4W 147926  |01121 |CB1O15 1

2177 5-13
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Figure B-4. INPUT PCB ASSEMBLY
5-14 2477

www.valuetronics.com




1900A
Table 5-4 INPUT PCB ASSEMBLY (cont.)

DREES{I:G | : . | FLUKE [;‘fé:g MFG PART, |TOT|REC|USE
Sen | DESCRIPTION. | STOSK LspiLy | no. OR TYPE |[aTv|QTY|CDE
NO. . CDE
R8 Res, comp, 10k +5%, 1/4W 148106 | 01121 |CBi035 1 '

RO, R16, Res, comp, 3.3k +5%, 1/4W 148056 01121 |CB3325 4
R17,R2G .

RiC Res, comp, 330 +5%, 1/4W 147967 101121 [CB3315 1
R12 Res, comp, 10 +5%, 1/4W . 147868 101121 {CB10OS 1
Ri3 Res, comp, 82 +5 ¢ 1/4W | 149484 01121 |CB8205 I
Ri4 Res, trimpot, 10k +20% | 385393 {54869 |PTIOH(Z.S)IOK | 1| 1
Ri5 Res, comp, 47k +5%, 1/4W ' 148163 01121 [CB4735 1
R21 Res, comp, 680 +5%, 1/4W 148007 01121 (CB681S 1
R25 Res, comp, 270 +5%, 1/4W 160804 [01121 |CB2715 1
R28 Res, comp, 33 +5%, 1/4W 175034 {01121 {CB3305 1
R30 Res, comp, 150 +5%, 1/4W 147934 | 01121 |CBI1515 i
R31 Res, comp, 220 +5%, 1/4W : 147959 | 01121 |CB2215 1
Ul IC, BCL, tripple line recv, OR/NOR 369702 04713 MC10116L 1

Connector, test jack : 145112 74970 1 105-0753 2
Amp connectoy _ 373329 {00779 |85863.3 4
277 515
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Table 5-56 DISPLAY PCB ASSEMBLY

REF
DESIG FLUKE fgg MFG PART. |TOT|REC|USE
OR N STOCK . :
DESCRIPTION SPLY | NO. OR TYPE {QTY|QTY|CDE
ITEM NO.
DISPLAY PCB ASSEMBLY ,_ .
Figure 55 378387 | 89536 | 378398 REF
DS20t, Diode Light Emitting 385898 | 28480 |5082-4487 3
202, 203
U201, Led, display 429985 | 50579 | DL-707-811 5
202, 203,
204, 208,
206
516
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Figure 5-5, DISPLAY PCB ASSEMBLY
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Table 5-6 INVERTER PCB ASSEMELY

DﬁEESiG FLUKE iglgg MFG PART. |TOT|REC|USE
i DESCRIFTION STocK 1spLy | No. OR TYPE [0TY|QTY|CDE
NO. Cht
INVERTER PCB ASSEMBLY
Figure 5-6 388447 | 89536 | 388447 REF
€401 Cap, mylar, § 4F, +5%, 200V [1=> 106997 | 06739 | D2-505D i
Cap, mylar, 8 uF, +5%, 200V [T 380261 | 89536 | 380261 i
Cap, met, poly prpin, 2.8 uF, +3%, BOOVE:} 3941971 89536 | 394197 i
€402 Cap, fxd cer, 47 pF +20%, 100V 369132 56289 | CO30B102H4705 H
£403 Cap, Ta, 10 uF +20%, 15V 193623 56289 }2?D§06X0015- 1
€404 Cap, Ixd cer, 0.1 uF, 25V 369199 71590 | UK-25-104 1
€405 Cap, elect, 10,000 uF, -106/+100%, 6V 387241 99392 | 39C56J14 1
2%401, Diode, Hi-speed switching 203323 3 07910 1 1N4448 2 1
CR403, Diode, zener 291575 12969 1 UZ8720 2 1
404
Fl Fuse, 1/2 amp, 256V 109322 71400 |MDL 1 3
L1 Coil 320911 89536 {32061 1
401, Xstr, 81, NPN 218396 04713 {2N3904 2 1
402
R401 Res, comp, 1M +5%, 1/4W 182204 ;01121 {CB103S 1
R402 Res, comp, 22 +5%, 1/4W 147884 01121 §CB2205 I
R403 Res, comp, 330 +5%, 1/4W 147967 01121 CB3313 ]
R404 Res, comp, 82 +5%, 1/4W 149484 (01121 (CB8205 1
12 Xfme 417048 8G536 1417048 I
For 115V, 60 Hz versions
For 100V, 50 Hz versions
D For 230V, 50 Hz versions
5-18 2017
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Figure 5-6. INVERTER PCB ASSEMBLY
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Table 5-7 D.0.U, PCB ASSEMBLY

REF
DESIG FLUKE i;ﬂgg MFG PART. |[TOTIRECIUSE
OR DESCRIPTION STOCK -
SPLY | NO. OR TYPE [QTY|QTY|CDE
ITEM MO,
CDE
NO.
DOU PCB ASSEMBLY
Figure 5-7
Cl Cap, Ta, 22 uF +20%, 25V 357780 | 56289 1 196D226X0025- i i
PE4
C2 Cap, cer, 68 pF +10%, 1 kV 106153 |1 71590 | DD68R0O 1
C3 Cap, cer 0.1 uF + GMV, 25V 369199 171590 |UK-25-104 1
Rl Res, comp, 47k +5%, 1/4W 148163 01121 |CB4735 1
R2 Res, comp, 100k +5%, 1/4W 148186 101121 |CB1045 1
Ui, U3, iIC, C-MOS, NAND gates 355198 04713 [MC14011CP 3
U4
Uz iC, C-MOS, dual mulitivibrator 393512 04713 |MC14528CD ]
us, u7 IC, C-MOS, guad clocked d latch 355149 18725 |CD4042AF 7
thru U12
U6 IC, C-MOS, bed-to-decimal decoder 380741 18725 |CD4028AE ]
Spacer, hex 354528 | 89536 (394528 4
Flat Cable Assy 393520 | 52072 [CADI6P-02-261- ]
TT-006
5-20 277
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Option

Section 6

Accessory Information

6-1, INTRODUCTION

6-2. This section of the manual contains information per-
faining to the options and accessories available for your in-
strument. Each option and accessory is described under a

separate major heading containing the model or option number.

The option descriptions contain applicable operating and
maintenance instructions, and field installation procedures.
Alist of replacesble parts and the schematics are located in
Sections 5 and 8 respectively.

6-3. BATTERY PACK, OPTION 01
WARNING
Plamage may result if alkaline, zinc-carbon, or
mercury batteries are charged in the 1900A.
6-4. Power for the Model 1900A-01 is supplied by in-

ternal rechargeable batteries that allow the instrument to op-
erate for at least four hours. The batteries shouid be re-
charged afier every four hours of operation or when the in-
put sensitivity falls below specifications. Recharging is most
rapidly accomplished by switching the 1900A power switch
to the OFF position and connecting the instriament to ac
line power. In this way, the discharged batteries can be com-
pletely recharged in approximately 12 to 14 hours, The in.
strument can also be operated when recharging the batteries
but the recharging time will be extended to approximately
56 hours. Batteries should be recharged within the tempera-
ture limits of 15°C to 23°C. Exceeding these limits will
reduce storage capacity and may reduce battery life.

NOTE
Battery manufacturers vecommend that nickel

cadmium batteries not be stored for extended
periods of time without vecharging at least every

H

2.77
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90 days. Storage temperature below 25°C are

recormmended.
8-5. Battery Replacement
6-6. The procedure described below provides step-by~

step instructions for replacing the batteries in the Model
1900A-01.

CAUTION
Do not remove the batteries before disconnect-

ing the imstrument from input line power.

a. Disconnect line power cord. Remove retlainer
screw from rear of instrument case, and remove
instrument from case.

b. On the underside of PCB, remove two threaded
bolts securing hattery holders in place.

c. Remove holder tops and batteries.
d. Replace batteries with 1.2 volt nickel-cadmium
batteries (JF part no. 346924). Install the batteries

adhering to polarity indications on battery holder.

NOTE

Use 1.2 volt nickel-cadwium batteries only.

6-7. Battery Powered Instrument Repair Tech-
nigues
6-8. In battery-powered instraments, one of the batter-

tes should be removed before atiempting any repairs, This
is necessary to eliminate the danger of shorting portions of
the circuitry which carry the battery voitage. Remove the
batteries as described under Battery Replacement.

6-1
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6-9. DATA QUTPUT UNIT, OPTION —02
6-16. Introduction

6-11.  The Fluke Maodel 1900A counter, when equipped
with a Data Output Unit is compatible with data logging
systems which accept parallel bits of information in binary
coded decimal (L, 2,4, 8) format. The data availuble from
the counter contains digit, overflow, decimal point, units,
and print comypand information. The drive capability of
all data outpuis in CMOS'wmpzs‘rible; abie to sink .16mA at
logic O or source 16mA for logic 1 levels,

6-12. Operation
6-13, OUTPUT DATA
6-14.  The output data available at the rear-panel D.0Q.U.

connector is listed in Table 6-1. The pin functions and dec-
imal point code are provided,

6-15.  D.0OU. 44 PIN CONNECTOR KIT

6-16, A 50 pin connector kit is provided to aliow custom
fabrication of an inferface cable. The kit (JF part no.
4102413 consists of the following items:

iTEM DESCRIPTION CUANTITY FLUKE P/N
1 Connector, B0 pin 1 407320
2 | Connector Bacicshel| 2 398008
3 AMP pins 38 394566
4 Polarizing ey 1 386168
5 Form T 433425

The interconnecting cable (telephone type D-50) and the
termination connector for making the custom interface
cable are customer supplied. The 50-conductor, telephone
type D-30 cable (Fluke P/N 320317) can be ordered from
the John Fluke Mfg. Co.; when doing so indicate how many
feet are required.

Table 6-1. DATA OUTPUT UNIT {D.0.U.} CONNECTIONS

PiN MO, FUNCTION Pik NO. FUNCTION
1 - A Ground
2 Print Command B —
3 — C o
4 B D -
5 - E -
6 Overflow F Decimal Point {L)
7 Decimal Point {M) H Decimal Point {N)
8 £ESD - BCD 8 J L.SD - BCD 4
g LSD —BCD 2 K LSD —~ BCD 1
10 hSD —BCD 8 L 58D —BCD 4
11 55D - BCD 2 vt bSD - BCD 1
12 45D - BCD 8 N 58D —BCD 4
13 45D — BCD 2 P 450 — BCD 1
14 350 -BCD B R 35D —BCD 4
16 35D - BCD 2 S 38D - BCD 1
16 25D - BCD § T 250 —BCD 4
17 25D - BCD 2 ] 25D —-BCD 1
18 MSD - BCD 8 v MSD —BCD 4
19 MSD - BCD 2 W MSD —BCD 1
20 MHz X us
21 kHz Y ms
22 Hz z Dimensioniess ~
*Goes high in TOTALIZE function.
DECIMAL POINT POSITION CODING
(L) M) Y DECIMAL POINT
Pin F Pin7 Pin H POSITION
4] 0 0 KKK AHKK
1 0 0 XXM KAX
1 G 1 HXAK XK
0 0 0 — -

6-2
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8-17. Theory of Operation

6-18. The D.0O.U. consists of a series of latches which,

when enabled, store the digit, decimal, and unit information.

The stored data is updated at each 1900A gate time. The
memory update command {(MUP), used to update the data
storved in the latches in U24 | also generates the trigger at
pin 2 of the DOU connector. The trigger {1ms positive
pulse} indicates that pew data is being loaded; the B.O.U.
output data should be ignored during this time.

277

www.valuetronics.com
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6-19,  The display data is applied to the B.OU. in bed
formai (1,2,4,8)on I3 pins 1, 16, 10 and 9 respectively
{see Data Output Unitr Schematic, Section 8). The bed equiv-
alent of each digit of the display, least significant (LSD)
through the most significant {MSD), is strobed on to the four
lines for 90 ms each. The strobe signal that applies each sig-
nificant digil Lo the four data lines also enables a latch in

the D.O.U. which corresponds to the significant digit informa-
tion on the four data lines. The decimal point code (L, M,
N) is produced by nand gates using the decimal strobe {DS)
along with digit strobe AS2, AS3, or AS4.

6-3/6-4
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Section 7
General Information

T-1. This section of the manual contains generalized
userinformation as well as supplemental information to
the List of Replaceable Parts contained 1n Section 5.
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List of Abbreviations and Symbols

& or amp  ampere hi high frequency {+) or pos  positive
ac alternating current Hz hertz pot potentiometer
af audio frequency iC integrated circuit (] peak-to-poak
a/d analog-to-digital if intermediate frequency pm parts per million
assy assembly in inch{as) PROM programmabile read-only
AWG american wire gauge intl inferna memaory
B bel 170 input/output psi pound-torce per square inch
bed binary coded decimal 3 i (104 RAM random-gccess memorny
oC Celsius kHz kilghertz rf radio frequency
cap CAPACITOS k{1 kilohm{s} rms root mean square
cew counterclockwise k¥ Kitovoli(s) ROM read-onky memaory
cer CEramic If tow frequency s OF s second (fime)
cermet ceramic o metal{seal) LEDy fight-emitting diode scope oscilloscope
ckt circuit L& least significant bit SH shield
cm centuneter Lsh least significant digit Si siicon
cmrr common mode rejection ratio M mega {109 serno serial number
comp compesition m milli {16} sr shift register
coni continue mA milliampare{s) Ta tantalum
crt cathode-ray fube max maximegm ] terminal board
cw ciockwise mf metal film ¢ temperature coefficient or
d/a dighal-to-analog MHz megahertz temperature compensating
dac digitai-to-analog converter min minimum texo temperature compensated
dB decibet min mitlimeter crystal osciflator
de direct current ms millisecond tn test point
dmm digital multimeter MSB most significant bit uory micro {107%)
dvm digital voitmeter MsD most significant digit uhi uitra high frequency
elect electrolytic MTBF mean time between failures Us or us micrasecond{(s) {109
ext external MYTR mean time to repair uut unit under test
F farad mYy millivolt(s) W voit
o Fahrenheit my multivibrator v voltage
FET Field-effect transistor MG megohm(s) var variable
[ Hip-flop n nang {10-%) Yoo voltage controiled osciilator
freg frequency na not applicable vhi very high frequency
FSN federal stock number NG narmally closed vif vary low frequency
[} gram {-} or neg negative W watt{s}
G giga {10% NC normatly open ww wire wound
gd guard ns nanosecond xfme transiormer
Ge germanium opni ampl  operational amplifier xstr fransistor
GHz gigahertz [+l pico {1673 xtal crystal
gmv guaranteed minimum valug para paragraph xtlo crystal osciliator
gnd ground pch printed circuit board {2 ohm{s}
H henry pF picotarad u micro (1079
hd heavy duty pn part number
-2
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Federal Supply Codes for Manufacturers

Q0213

Nytronics Comp. Group inc.
Subsidiary of Nytronics inc.
Formerly Sage Electronics
Rochester, New York

ou3ay
Welwyr [nternational Inc.
Westlake. Ohio

0065HE
Aeravox Corp.
New Bedford. Massachusatts

(0686
Fiim Capacitors, Inc.
Passaic, New Jersey

00779
AMP Inc.
Harrisburg, Pennsylvania

01121
Allen-Bradley Cao.
Milwaukee, Wiscongin

91281

THW Electranic Comp.
Semiconductar Operations
Lawndale, California

01295

Texas Instruments, Inc
Semiconductor Group
Mailas, Texas

01837

Motorcla Communications &
Electronics inc.

Franklin Park, litinois

01686
RACL Electronics Ing
Manchester, New Hampshie

01730
Replaced by 73586

01884

Use 56289

Sprague Electric Co.
Dearborn Electronic Div
Lockwood, Florida

02114
Ferroxcube Corp.
Saugerties, New York

02131

General instrument Corp.
Harris ASW Div.
Westwood, Maine

02395
Rason Mfg. Co.
Brooklyn, New York

52533

Snedgrove, C.H. Co, Lid.
Don Mills, Ontario, Canada
M3RB 1M2

02606

Fenwal Labs

Div. of Travenal Labs.
Morton Grove, lilinois

02660

Bunker Ramo Corp., Conn Div,

Farmerly Amphenocl-Berg
Electric Corp.
Broadview. Hlinois

02798
Arec Capacitons, Inc,
Chatsworth, California

4as08

Generat Electric Co
Semiconductor Products
Syracuse, New York

03614
Replaced by 71400

03651
Raplaced by 44655

03797

Eldema Div.

Geniscn Technoogy Corp.
Compion, Caiifornia

03877
Transistron Electronic Corp.
Wakefield, Massachusetis

03888
KD Pyrofiilm Corp.
Whippany, New Jersey

03911

Clairex Electronics Div.
Clairex Corp.

Mt Vernon, New York

03980
Muirhead Inc.
Mountainside, New Jersey

04008
Arrow Hart Inc.
Rartferd, Connecticut

04062
Replaced by 72136

04202
Replaced by 81312

04247

Essex {nternational inc.
Wire & Cabie Div
Anaheimn, California

04221

Aemeo, Div. of
Midtex Ing.
Mankato, Minnesota

04222

AVX Ceramics Div,
AVX Corp.

Myrtie Beach, Florida

4423
Telontc Industries
l.aguna Beach, California

(4645
Replaced by 75376

04713

Motorola inc. Semiconducior
Products

Phoenix, Arizona

04846
Standard Wire & Cable
Los Angeles, Calitfornia

05082
Heplacad by 94988

05236
Jonathan Mfg. Co.
Fulierton. California

05245

Components Corp. now
Corcom, inc

Chicage, IHinois

Ge27T

Westinghouse Electric Corp.
Semiconductor Div,
Youngwood, Pennsylvania

05278
Replaced by 43543

05279

Southwest Machine &
Plastic Co.

Glendora, California

05387

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

055671

Use 56289

Sprague Electric Co.
Pacific Div,

i os Angeles, California

05574
Viking Industries
Chatsworth, California

05704
Heplaced by 16258

05820
Waketield Engineering Inc.
Wakefield, Massachuselts

06001

General Etectric Co.
Electronic Capacitor &
Battery Products Dept
Columbia, South Carolina

06136
Repiaced by 63743

06383
Fanduit Corp.
Tinley Park, lilincis

06473

Bunker Ramo Corp.
Amphenol SAMS Div,
Chatsworth, California

06555
Beede Flectrical Instrument Co.
Penacook, New Hampshire

06739
Electron Corp.
Littleton, Golorado

06743
Clevite Corp.
Cleveland, Ohio

06751

Components, inc. Semcor Div,

Bhoenix, Arizona

06860
Gould Automotive Div
Gy of Industry, California

(06961

Vernitron Corp., Fiezo
Electric Div

Formerly Cievite Corp., Piezo
Eiectric Div.

Bedford, Ohio

GHABO

Fimac Div

Varian Associates
San Carlos, California

G747
The Ross Milton Co
South Hampton, Pennsyivania

07115
Raplaced by 14674

(7138

Westinghouse Electric Corp.,
Electronic Tube Div
Horsehead, New York

07233

TRW Electronic Components
Cinch Graphic

City of Industry, California

B7256

Sihgon Transistor Corp.
Div. of BBF Group inc.
Cheimsiord, Massachusetis

07261
Aumet Corp.
Culver City, Cahifornia

07263

Fatrchild Semiconductor
Div. of Fairchild Camera
& Instrument Corp,
Mauntain View, California

07344
Bircher Co., Inc.
Rochester, New York

G587

Burndy Corp
Tape/Cable Div,
Rochester, New York

07792
terma Enginesring Corp,
Northampton, Massachusetts

07910

Teledyne Semiconductor
Formerly Continental Device
Hawthorne, California

37933

Use 49956

Raytheon Co
Semiconductor Div. HQ
Mountain View, California

08225
tndustro Transistor Corp.
Long lstand CHy, New York

www.valuetronics.com
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Federal Supply Codes for Manufacturers (coni

08261
Spectra Strip Corp.
Garden Grove, California

08530
Raliance Mica Corp
Brooklyn, New York

08806

General Electric Co,

Miniature Lamp Products Dept
Cleveland. Ohio

0B8E3
Nylomatie Corp.
Morrisville, Pennsylvania

03968

Lige 53085

Skottie Electronics Ing.
Archbald, Pennsylvania

09214

G.E. Co. Semi-Conducior
Products Dept,

Fower SemeConductor
Froducts CPN Sec
Aburn, New York

Q8383
Land K Components
Watsrtown, Massachusstis

02423
Scientific Components, Inc,
Santa Barbara, California

0Gaze
Burndy Corp.
MNorwalk, Connecticut

09963
Dale Electronics Inc.
Yankton, 8. Dakota

10059

Barker Engineering Corp.
Formerly Amerace, Ameracs
ESNA Corp.

Kenilworth, New Jersey

112386
CTE of Berne
Berne, indiana

11237
CTS Keene inc.
Paso Robies, California

11358
CBS Electronic Div

Ceolumbia Broadcasting System

Newburyport, Minnesota

11403
Best Froducts Co.
Chigago, inois

115038
Keystone Columbia Inc.
Warren, Michigan

115832
Teledyne Relays
Hawthorme, California

11711

General instrument Corp.
Rectifier Division
Hicksville, New York

11726
Crualidyne Corp.
Santa Glara, Catifornia

12014
Chicago Bivet & Machine Co
Beltwood, Hlinols

12040
Mational Semisonductor Corp
Danburry, Connecticut

12060
Diodes, Inc
Chatsworth, Caldosnia

12136
Fhiladeiphia Mandle Go.
Camden, New Jersey

12300

Potter-Brumiield Div.
AMFE Canada LTD.
Guelph, Ontario, Canada

12383
Presin Co., Inc.
Shelton, Connecticut

12327

Freeway Corp. formerly

Freeway Washer & Stamping Co.
Cleveland, Ohio

12443

The Budd Co. Polychem Products
Plastic Products Div.

Bridgeport, Pennsylvania

12615
LS. Terminals inc.
Cincinnati. Ohio

12617
Hamiin Inc.
Lake Mills, Wisconsin

12667
Clarostat Mig. Co.
Dover, New Hampshira

12749
James Electronics
Chicago, Hlinois

12856
Micrometals
Sierra Madre, California

124954
Dickson Electronics Carp.
Scotisdale, Arizona

12969
tnitrode Corp.
Watertown, Massachuseits

13103
Thermatlioy Co.. Inc.
Diailas, Texas

13327
Solitron Devices Inc.
Tappan, New York

135611

Amphenoi Cadre Div
Bunker-Ramo Corp.
Los Galos, California

12606

Ve 56289

Sprague Electric Co.
Transistor Div.

Concord, Mew Hampshire

13835
Replaced by 23732

14099
Semtech Corp.
Mewbury Fark, California

14140

Edison Electronic DHv

Mo Gray-Edisen Co
Manchester, New Hampshire

14143

Cal-R-inc. formerly
California Resistor, Com
Santa Monica, California

142498

American Components, Inc
an insilco Co
Conshohocken, Pennsylvania

14455

Cornell-Dublier Electronics
Division of Federal Facific
Electric o, Govt. Gonirot Dept.
Mewark. New Jorsey

14752
Eiectro Cube Inc.
San Gabriet, Calitornia

14869
Replacad by 96853

14936

General Instrument Corp.

Sem: Conductor Preducts Group
Hicksville, New York

15636
Eiec-Trol Inc.
Saugus, California

15861
Fenwal Electronics Inc.

Div. of Kidde Walter and Co., Inc.

Framingham, Massachusetts

15818

Teledyne Semiconductors,
formerly Amelco Semiconductor
Mountain View, California

15849

Littorr Systems Inc. Useco Div
formetly Useco inc.

Van Nuys, California

15898

International Business
Machines Corp.

Essex Junction, Vermont

15009
Replaced by 14140

16258
Space-Lok Inc.
Burhank, Calitornia

15299

Corning Glass

Elsctronic Components Div.
Raleigh, North Caroling

16332
Replaced by 28478

16473

Cambridge Scientific Ind,
Ditv. of Chemed Corporation
Cambridge, Maryiand

16748

Pararnount Plastics
Fabricators, Inc.
Downey, California

16768

Delco Electronics

Div. of Gereral Motors Corp
Kokomo, Indiana

17001
Replaced by 71468

170649
Gircuil Structures Lab
Burbank, California

17338
High Pressure Eng. Co., Inc.
Oklehoma Gity, Oklahoma

EL
Atlantic Semiconductors, Inc.
Asbury Park, New Jersey

17856
Silicanix, Ine
Sants Clara, Caiifornia

17870
Replaced by 14140

18178
Vactec inc.
Maryiand Heights, Missouri

18324
Signetics Corp,
Sunnyvele, California

18612

Vishay Resistor Products Div,
Vishay tntertechnology Inc.
Maivern, Pennsylvania

18738
Voltronics Corp.
Hanover, New Jersey

18927

GTE Syivania Inc.
Pracision Material Group
Parts Division

THusviile, Pennsylvania

19451
Perine Machinery & Supply Co.
Seattle, Washington

19701

Electro-Midiand Corp.
Mepco-EBlectra ing,
Mineral Wells, Texas

20584
Enochs Mfg. Inc.
Indianapolis, indiana
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Federal Supply Codes for Manufacturers {cont)

20891
Self-Crganizing Systems, inc
Dallas, Texas

21604
Bucheys Stamping Go.
Columbus. Ohia

21845

Sofitron Devices Ing.
Transistor Division
Riveria Beach, Florida

28767
ITT Semiconductars
Palo Alto, California

23050
Product Comgp. Corp.
Mount Verncn, New York

23732
Tracor inc.
Rockville, Maryland

23880
Stanford Applied Engrng.
Santa Clara, California

23836

Parnotor Div., Wm. J. Purdy Co.

Burlingame. California

24248
Replaced by 94222

24355
Analog Devices inc.
Norwood. Massachusetts

24655
Gienerai Radio
Concord, Massachusetts

24758
Lenox-Fugie Elactronics Inc.
South Flainfield, New Jersay

25088
Siemen Corp
Isifen, New Jersey

25403

Amperex Blectronic Corp
Semiconducter &
Micre-Clrouits Div
Slatarsviile. Rhode fsland

27014
National Semiconductor Corp
Santa Ctarn, Califorria

27264
Molex Froducts
Downers Grove, ilinois

28213

Minngsota Mining & Mfg. Co
Consumer Froducts Div,

St. Paul, Minnesota

28425

Serv-/-Link formerly
Bohannan Industries
Fort Worth, Texas

28478

Celtrol Controls Div
Cetirol Corporation
Milwaukes, Wisconsin

28480

Hewlett Packard Co.
Corporate HQ

Palo Alto, Catifornja

28520
Heyman Mfg. Co.
Kanilworth, New Jersoy

28083
Monsanta, Go.. inc.
Santa Clara. California

29604
Stackpole Components Co.
Raleigh. North Carolina

30148
AB Enterprise Ing
Ahosikie, North Carclina

30323
lHnois Tool Works, inc.
Chicago, Hlinois

31081
Optimax inc.
Colmar, Peangylvania

32539
Mura Corp.
Great Neck, New Yark

BETET
Griffith Plastic Corp.
Burlingame, California

32879

Advanced Mechanical
Components
Northridge, California

32897

Erie Technological Products, nc,
Frequency Control Biv.

Carliste, Pennsylvania

32897

Bourns inc.

Trimpot Froducts Division
Riverside. Caiifornia

33173

General Electric Go
Froducts Dept.
Owenshoro, Kentucky

34333
Siican Genearal
Westmirister, Cailfornia

34335
Advanced Micro Devices
Sunnyvale, California

34802
Electrometive inc,
Kenilworth, New Jersey

37942
P.R. Mallory & Co.. Inc
tnditanapolis, tndiana

42498
MNationat Radio
Melrase, Massachusetts

43543

Nytronics Inc.
Transformer Co. Div,
Geneva, New York

44655
Qhmite Mfg. Co.
Skokie, llinois

49671
RCA Corp.
MNew York, New York

49956
Raytheon Company
Lexington, Massachusetts

50088
Mastek Corp
Carrollion, Texas

50579
Litronix Inc.
Cupertino. California

51605

Scientitic Components In¢.
Linden, New Jersey

a02t

Sangarno Electric Co
Springtield, lilinois

54284

Cutler-Hammer Inc. tormerly
Shatlcross, A Cutter-Hammar Co
Selma, Notth Carclina

580026

Stmpson Electric Co

Div, of Am. Gage and Mach, Co.
Eigin, {llinois

56289
Sprague Electric Co.
North Adarms. Massachusetts

58474
Superier Electric Co
Bristol. Connecticut

650380

Torin Corp. formerly
Tarrington Mg, Go.
Tarrington, Conneclicut

63743
Ward Leonard Electric Co,, inc.
Motnt Vernon, Naw York

64834
West Mig. Co.
San Francisce. California

65092
Weston Instruments Ing
Newark, New Jersey

EE150

Winsiow Tele-Trenics Inc
Ezton Town, New Jersey
7485

Atlantic India Rubber Works
Chicago, Hlinois

70563
Amperite Company
Union City, New Jersey

70803
Beiden Corp.
Geneva, Hlinois

71002
Birnback Radic Co., Inc
“reeport, New York

71400

Bussmann Mfg.

v, of McGraw-Edison Co.
Saint Lows, Missouri

71450
CT8 Corp,
Eikhart, Indiana

71468
ITT Cannon Electric Inc.
Santa Ana, California

71482
Ciare, &P & Co
Chicage, Hinoks

71690

Certrelab Electronics
Div. of Globe Union Inc.
Milwaukee, Wiscongin

71707
Coto Coll Co, Inc
Providence, Rhode Island

1744
Chicago Minizture Lamn Works
Chicage, iHinois

71785

TRW Electronics Components
Cineh Cennector Operations Div
Elk Grove Village

Chicaga, lilinois

72005
Wilber B, Diriver Co.
Newark, New Jersey

72082
Replaced by 06380

72156
Elecirp Motive Mig. Co.
Williamantic. Connecticut

72085
Nytronics Inc.
Pelham Manor, New Jersey

Y2619

Dialight Div.

Amperex Electronic Corp.
BErooklyn, fMew York

72653

5.C. Electronics

v, of Hydrometals, Inc
Brookiyn. New York

77665

Replacad by 80363
TETS4

Dzus Fastener Co., Inc.
Waest islip, New York

72928

Gulton ind. inc.
Gudeman Div.
Chicago, Hinols
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Federal Supply Codes for Manufaciurers {cont}

Taasz
Erie Tach. Froducts Inc.
Erie. Pennsylvania

FRCR RIS

Bechman Instrument Inc.
Felipot Division
Fullerton, Califernia

73293

Hughes Aircraft Co.
Etectron Dynamics Div.
Torrance, California

73445
Amperex Electronic Corp.
Hicksvitle, New York

73569
Carling Electric inc.
Wesat Hartford, Connecticut

T35RE
Circle F industries
Trenton, New Jersey

- FE734
Federal Screw Products, Inc.
Chicago, llinois

73743
Fischer Special Mfg. Co.
Cincinnati, Ohio

73889

JFD Electronics Co.
Components Corp.
Brooklyn, New York

73944
Guardian Electric Mfg. Co.
Chicago, lllinois

74199
Giuan Nichots Co.
Chicago, Hlinois

74217
Radio Switch Corp.
Marlbore, New Jersey

742786

Signalite Div.

General Instrument Corp.
Neptune. New Jersey

74306
Piezo Crystal Co.
Carlisle, Pennsylvania

74542
Hoyt Elect. instr. Works
Penacock, New Hampshire

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

75042

TRW Electronics Components
IRC Fixed Resistors
Phifadelphia, Pennsylvania

75376
Kurz-Kasch Inc.
Dayton, Ohio

15378
CTS Knights Inc.
Sandwich, illinois

75382
Kulka Electric Corp.
Mount Vernon, New York

75818
Littlefuse Inc.
Des Plaines, lilinois

TE5R4

Oak Industries Inc.
Switch Div

Crystal Lake. lilinois

77342

AMF Inc.

Fotter & Brumfield Div
Princeton, Indiana

77638

General Instrument Corp
Rectitier Division
Brooklyn, New York

TT969
Rubbercrafi Corp. of CA LTD.
Torrance, California

78189

Shakeproof

Div. of Hlinois Tool Works inc.
Elgin, lllinois

78277
Sigma Instruments, inc
South Braintree, Massachuselts

78488
Stackpole Carbon Co
Saint Marys, Pennsybvania

785563

Eaton Corp. Engineered
Fastener Div
Tinnerman Piant
Cleveland, Ohio

79136
Waldes Kohinoor inc.
L ong Island City, New York

79487
Woestern Rubber Company
Gioshen, indiana

73963
Zierick Mfg. Corp.
Mt Kisko, New York

80031

Flectro-Midiand Corp.

Mepco Div,

A North American Phillips Co.
Nosrisiown, New Jersey

30145

LFE Corp., Process Control Div.

farmerty APt Instrument Co.
Chesterland, Ohic

80183

Use 56289

Sprague Froducts

North Adams, Massachusetts

50294
Bourns Inc., Instrument Div.
Riverside, California

BOSB3
Hammarlund Mig Co. inc.
Red Bank, New Jercey

BOEAD
Arnold Stevens, Inc.
South Beston, Massachusetts

81073
Grayhill, Inc.
La Grange. Hiinoig

81312

Winchester Electronics

Div. of Litten Industries Inc,
Oakville, Connecticut

81482
Therm-O-Dise Inc.
Mansfield, Ohio

81483
International Rectifier Corp.
Las Angeles, California

81590
Korry Mfg. Co.
Seattle, Washington

81741
Chicago Lock Co.
Chicago, lliinois

82305
Palmer Electronics Corp.
South Gate, California

852388
Bwitcheraft Inc.
Chicago, tlinois

82415

MNorth American Phillips
Controls Corp.
Frederick, Maryland

82872
Roanwell Corp.
New Yark, New York

8877
Ratron Inc.
Woodstock, New York

82879
ITT Royal Electric Div
Pawtucket, Rhode 1sland

83003
Varo inc.
Gariand, Texas

83058

The Carr Co., United Gan Div,
of TRW

Cambridge, Massachusetis

83298

Bendix Corp.

Electric Power Div.
Eatontown, New Jersey

83330
Harman H. Smith, Inc.
Brookiyn, New York

83478

Rubbercraft Corp.

ot America, Inc.

West Haven, Connecticut

83594

Burroughs Corp

Electronic Components Div
Flainficld, New Jersey

B3740

Union Garbide Corp.

Battery Products Div,

formerly Consumer Products Div.
New York, New York

84171
Arco Electronics
Gireat Meck, New York

84411

TRW Electronic Componsnts
TRW Capacitors

Cugatlalz, Nebraska

84613
Fuse Indicator Corp.,
Fockville. Maryiand

24682

Essex International inc
tndustrial Wire Div,
Peabody. Massachusetts

8a6a77

Precision Metat Products
of Malden inc.

Stoneham, Massachusetts

86684

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

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

87034

{lluminated Products Inc.
Subsidiary of Gak Industries inc,
Anahiem, California

88219

Gouid Inc.

Industrial Div.
Trenton, New Jersey

BB245

Litton Systems Inc.
Useco Div.

Van Nuys, California

88419

Cornetl-Dubilier Elecironic Div.
Federai Pacific Co.
Fuquay-Variarn, North Carolina

88486
Plastic Wire & Cabie
Jawitt City, Conneacticut

88680
Repiaced by 04217

89536
John Fluke Mig. Co., Inc.
Seattle, Washingion

BY73C
G.E. Co., Newark Lamp Works
Newark, New Jersey
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Federal Supply Codes for Manufaciurers {cont)

20201

Malory Capacitor Co.

Div. of P.R. Mallory Co.. Inc.
indianapolis, Indiana

S0211

Use 56365
Squars ) Co.
Chicage, Hlinois

30215
Best Stamp & Mig. Go
Kansas City, Missouri

50303

Mallory Battery Co

Biv. of Mallory Co. Inc,
Tarrytown, New York

91094

Essex International Inc
Suglex/AWP Div.
Newmarket, New Hampshire

91283
Jdohanson Mg Co
Boonton, New Jarsey

51407
Replaced by 58474

891502
Associated Machine
Santa Clara, California

91508
Augat iic,
Attiebore, Massachusetis

91637
Dale Electronics Ine
Columbus, Nebraska

91667
Elco Corp.
Willow Grove, Pennsylvania

91737

Use 71468

Gremar Mig. Co., Inc
ITY Cannon/Gremar
Santa Ana, California

91802
industrial Devices, Inc.
Edgewater. New Jersey

91833
Keystone Electronics Corp.
MNew York, New York

G1A56
King's Elgctronics Co., inc.
Tuckahos, New York

919e5
Honeywell Inc
Micro Switch Div
Fresport, Hlinois

915034

Miller Electric Co., Int.
Div. of Aunet
Woonsocket, Rhode istand

52194
Alphz Wire Corp.
Etizabeth, New Jersey

23332

Syhvania Electro Products
Semiconductor Products Diy
Woburn, Massachusetts

94145
Replaced by 484968

§4154

Lise 94988

Wagner Electric Corp.
Tung-Sol Div
Mewark, Mew Jersoy

84522

Southcs ing. formerdy
South Chester Corp
Lester, Pennsyivania

95146
Alco Electroni Products Inc
Lawrence. Massachusetis

95263
Leecraft Mig. Co.
Leng tsiand City, New York

95264
Repiaced by 98278

85275
Vitramon Inc.
Bridgeport, Connecticu

853C3

RCA Corp.
Receiving Tube Div,
Cincinnati, Ohio

95348
Gordo's Corp.
Bioomfield, New Jersey

98384
hMathode Mig Corp.
Roliing Meadows, [llinois

GET12

Bendix Corp.

Electrical Components Div.
Microwave Devices Plant
Franklin, indiana

el
Weckesser Co. In¢,
Chicago, lHinois

96733
San Fernando Electric Mig Co.
San Fernando, California

96853
Guiton Industries ing.
Measurement and Controls Div.

farmerly Rustrak Instruments Co.

Manchester, New Hampshire

IEE8
Thomson Industries, Inc.
Manhasset, New York

97540

Master Mobite Mounis, Div. of
Whitehall Electronics Corp.
Ft. Meyers, Florida

97913

industrial Electronic
Hardware Corp.
New York, New York

G945
Penwalt Corp.

58 White industrial Products Div.

Piscataway, New Jersey

47966
Repiaced by 11368

58054
Repiaced by 48956

88159
Aubber-Teck, Inc.
Gardena, California

9p278

Malco A Microdot Co, Inc.
Connector & Cable Div.
Pasadena, California

98291
Sealectra Corp
Mamaroneck, New York

98388

Rovyal industries
Products Div.

San Diego, California

98743
Replaced by 12748

88028
Replaced by 14423

89120
Plastic Capacitors, inc,
Chicago, Hinois

Q9217

Beli Industries Elect

Camp. Div,

tormerly Southern Elect. D
Burbank, California

98392
ST
Qakland, California

99515

ITT Jennitigs Monravia Plant

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

89779

Use 29587

Bunker-Ramo Corp,
Barnes Div.

Landsdowne. Pennsylvania

98800

American Precision Industries Inc.
Delevan Division

East Aurcra, New York

95942

Centrelab Semiconductor
Centrelab Electrenics Div. of
Gicbe-Unicn Inc.

£l Monte, California

Toyo Electronics
{R-Ohm Corp.)
Irvine, Caltfornia

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

AK, Anchorage
Harry Lang & Associates
1371 Hilicrest Drive 4303
Anchorage. AK 99503
(807 278-5741

AL, Huntgville
John Fluke Mtg. Co.. inc.
3322 3. Memorat Parkway
Suite 96
Huntsville, AL 35801
{208%) B81-68220

AZ, Tempe
John Fluke Mig. Co., ing,
2125 5. 48th Street
Sufte 104
Tempe, AZ BSZE2
{B0Z) 967-8724
Fucson
{60Z) 780-9681

Ch, Loz Angsles
John Fiuke Mfg. Co. inc.
20802 South Borita St
Carson, CA 90748
{213) 538-3800
or {714) T61-2448

San Diego

John Fluke Mig. Co., Ing
9601 Aero Drive, Suite 250
San Diego, CA 82123
(714) 226-1264

Sania Clara

John Fluke Mg Co, Inc.
2300 Walsh Ave., Bidg. K
Santa Clara, CA 85081
(408) 7270513

Tusiln

John Fiuke Mfg. Co., Inc.
15445 Red Hill Ave,. Suite F
Tustin, CA 92680

{T14) 838-8863

CO, Denver
John Fluke Mig Co, Ing
1980 South Quebec 5t 44
Denver, CO 80231
{303) 750-1222

C'T, Hartford
John Fluke Mifg. Co., inc.
Glen Locken East
41-C New London Turnpike
Glastonbury, CT 06033
(208) 659-3541

FL, Orlando
John Fluke Mig. Co.inc.
940 N. Fern Cresh Ave.
Criando, FL 32803
(305) 896-4881

GA, Atlenta
John Fluke Mig. Co, inc.
2700 Detk Ha., Suite 250
Marietta, GA 30067
(404) 953-4747

HI, Honoluiu
EMC Corporation
2579 Uatena 5t
Honeluty, HI 96818
{BUB) 836-1138

1A, lowa Clty
{318} 354-2811

L, Chicago
John Fluke Mig. Co., inc.
3740 Industrial Ave.
Rolling Meadows, 1L 60008
{312) 396-0850

1K, Indianapolls
John Fluke Mfg. Go. iInc.
877 Purdue
Suite 101
indianapolis, IN 46268
{317} B7E-7870

K&, Kansas Cliy
Joha Fluke Mig. Co., Inc.

4550 W 108th 5t., Suite 130
Shawnee Mission, KA B6211

{913) 381-9800

LA, New Qrleans
{5041 455-0814

MA, Burlington
John Fluke Mig. Co., Inc.
25 "8 Btreet
Burlington MA 01803
(617) 273-4674

MD, Baftimore
{301) 792-7060

Rachville

John Fluke Mfg. Co.. Inc
5640 Fishers Lane
Rockvile, MD 20852
(301} 7701570

M, Detrokt
John Fiuke Mfg. Co., Inc
138556 Farmington Rd.
Livoria, Ml 48154
(313) 522-0140

MN, Bivomington
John Fluke Mig. Co, Inc
1801 E. 7Sth St., Suite 9
Bloomington, MN 55420
(612) 854-5526

MO, 51, Louls
John Fluke Mfg. Co., Inc.
2029 Woodland Parkway
Suite 108
St Louls, MO 63141
{314) 983-3800

MNC, Greensboro
Jonhn Fluke Mig. Co. inc
1310 Beaman Place
Greenshoro, NC 27408
{918} 273-1918

M, Paramus
John Fluke Mig. Co.. Inc.
F.O. Box 930
West 75 Century Road
Paramus, NJ 07652
(201} 262-9550

MM, Albuquergue
John Fluke Mg, Co., Inc.
1108 Alvarado Drive N.E.
Albuquergue, NM 87110
{508} BB1-3550

HY, Rochester
John Fluke Mig. Co. Inc.
4515 Culver Road
Rochester. NY 14622
{71€6) 323-1400

OH, Cleveland
John Fiuke Mfg. Co. Inc
7830 Freeway Circle

Middiehurg Heights, OH 44130

(216) 234-4540

Columbus
{614} BBO-5718

Dayton

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

(513) 233-2238

OR, Portland
John Fluke Mfg. Co.. Inc

18380 §.W. Springtield Lang

Alona, OR 97007
(503) 842-1342
PA, Philadeiphia
John Fluke Mig Co, Inc

1010 West 8th Ave., Sulte H

King of Prussiz, PA 18408
{213) 265-4040

Pittsburgh
(412) 261-5171

TX, Austin
John Fluke Mig Co, inc
Creek Gardens, Suite 103
8705 Shoal Creek Bivd
Austin, TX 78758
{512) 459-3344

Dellas

John Fiuke Mfg. Co., inc.
14400 Midway Road
Dailas, TX 75234

(214) 233-9980

Houston

John Fluke Mfg. Co., Inc
4240 Blue Bonnet D,
Stafford, TX 77477

{713) 491-5895

San Antanlo

John Fluke Mfg. Co.. Inc.
10417 Guitdale

San Antonio, TX 78216
(517} 340-2621

UT, Sait Lake Clty
John Fluke 3tg. Co | Inc
5226 S0, 300 Waest, Suite 2
Salt Lake Gity, UT 84107
{B01) 268-9331

WA, Seattle
John Fluke Mig Co | Ing,
SO20 148th Ave. N.E.
Suite #110
Redmond, WA 98052
{208) 8816466

Service Cenfer Argas

CA, Burbank (213} 849-4641
CA, Senla Clara (408) 7278121
GO, Denver (303) 750-1228

FL., Orlando (305) 896-2286

1L, Chicago (312) 398-5800
A, Burlngton (817) 273-4678
MDD, Rockville {301) 7T70-1576
WJ, Paramus (201) 262-8550
TX, Dallag (214) 232-9045

Wh, Eversit (206) 366-5560

For more information on Fluke products or Sales Otfices you may dial (800) 428-0361 toll-free Inmost of the U.8. A,
EFrom Alaska, Hawall, or Washingion, phone (208) 358-5400. From Canada and other counlrles phone (206} 356-5500.

FLLICE

John Fiuke Mig. Co., Inc., P.O. Box C8090, Everett, WA 98206
Fiuke {Hofland) B.V., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands. Phone (013) 673873

® Litho in US.A 1/83

www.valuetronics.com



INTERNATIONAL SALES OFFICES

Argentine &

Coasin, 5.4,

Verrey del Pino 4071

Buenos Aires, Argentina

Tel 552-5248 TLX. 22284
Australla »

Eimeasco Instruments Pty Ltd
(. Box 300 Cord, NS W
Austraha 2
Tei {2} 736-2888. TLX {790} 25807

flmeasco instruments Pty Lid.
2125 Anthorny Deve
Mt Waverly, VIC 3149
Austraba

3-4044. T 796
azco nstroments Pty Lid
Frofessional Suites Bidg
GG Box 23680

Hrishaneg, 4001 Australa

Tel: (Q73 228-3181

Efmerssice Instrumenty Pty Lid
GP.G Box 1240 Adelade
South Ausiraliz 5001

Tl (O8] 2711836

Fimeagcs instruments Pty Lid,
F.G. Box 98, Gasnelis

38206

Wast Austrabia 6110

Ter (09) 3983362

Rugiria 2

Walter Rekirsch

Etektronische Gerate GmokH & Oo
Veririeh KG

Obachgasse 26

Hengladesh ¢

Motherand Corporation

24 Hatkhota Rd.. Teatub
{lacca 3 Bangladesh

Tet 287249 or 2ESTTE

Pelgivm =

Fruke (Befgium) S A NV

&, Hue e Genave

1140 Brussels, Belgium

Tel: (2} 2164000, TLX: 26312
Baollvlg &

Consin Bolivia SR L

Lagille 7285, La Par, Holivia
Tel 40962, TLX: 32335

Brazil ¢

Fluke Brasil-Industria B
Commercio LTOA

Al Amazonas 422,

Alphavilie, Baruer,

CEF 06400 Sac Faulo, Brazd
Teb (011} 4215477 TLX. 01135585
Fleke Brasi-Industria
Commercic LTDA

Av. Herwigue Valadares, 23/401
Fio de Janeiro, Brazil

Tel 28Z-1287

Brunel e

Rank O'Connor's (PTE} Linuted
No. &, 8K.D

Surfri Shop House Complex
Mie 1, Jatong Tutong

Bardar Sert Begawan, Srunel
Tel 26680

Bulgaria &

Amtest Associates Lid.
Clarence House, 31, Clarence St
Staines, Middlesex TWI18 45Y
United Kingdom

Teb (7A4) 63555, TLX: 928655

Caneda &
Allar: Crawtord Assoc. Ltd

ET4 1535 30th Ave N E.

Catgary, Albenta TZE 628

Tel (403) 2350-1341, TLX: 03-821186
Atlar Crawlord Assoc tid.

PO Bag 3967

Postal Stateor, "0

Edmenton. Alberta T8 41t

Tel (403) 451-4R23

Altan Crawford Assce | Lid

3785 Witliam Street

Burnaby. Briti solumbia ¥EC 3H3
Tal 804} 284-1326, TEX (4-54247
Attan Crawford Asscc. Lid

881 L.ady Eilen Flace

Otuawa. Ontario KiZ 8.3

Tel B15Y 722-TEBE TLX: 0B33600
Allan Crawlord Assoc, Lid

6503 Northam Drive

Alfar Grawiord
18 cota de L)
St Laurenr, Guebec HaT 1E7

Tel (B14) 731-8564. TLX. D6B24544
Ched &

Fluke {Hottand; B.Y

Tiktburg

L BZEGT
Chile &
intronica Chile Lida,
Marnuei Montt & [eLs]
Casilta 16228, Santiago 9, Chile
Tet 44940 TLX 240301

Adin. Intromica Chile

Chine, People's Fepubiic of ¢

Flike tntermational Corporation

PO Box CH080

Fversit, WA 88206, US A

Ter (206) 356-5511

YLX 152662 JOHN FLUKE EVT

Colombla @

Sistemas E instrumentacion, Lida

Carrera 13, No. 37-43, Of 40t

Ap. Aersn 25083

Bogota DE. Colombia SA

Tel: 232-45-32, TLX 4BTB7

Cyprus 5

Chris Radiovision Lid

.0, Box 1889, Micosia, Cyprus

Tel 66127, TLX: 8262395

Czechoslovakis &

Amtest Assocates Lid

Clarence House, 31, Clarenoe 5t

Staines, Middtesex TWiE 45Y

Ursted Kingdom

Tel (784) B3555, TLX: GPBES5

Brenmark &

Tage Glsen A/S

Ballerup Byvej 287

DK - 2750 Balierug, Denrmark

Teh (23 658111, TLX: (355) 35283

Ecusdor @

Froteco GCoasin Giz. Lida

Edificio "Jerco”

Ave. 12 de Qctubre #2285 y
Ave Grellana (Planta Bajs)

Quite, Ecuador

el 528684, TLX (383) 2865

Froteco Coasin Gia, Ltda

Caideron 103 y Malecon

Casilla #9733

Guayaquil, Ecuader

Tel 526053

Egypt and Sudsn &

Electronic Engineanng Liaison Office
PO Box 2891 Horreya

Heatiopols, Gairg, Egypt

Tel 6BRT5ER, TLX: (827 8250%

Englandg =

Ftuke {(ireat Britany LT0

Colonial Way

viatford, Herts, W2 47T

United Kingdom

Tal (0923} 40511, TLX: (BS1) 9345382
Rapfax. (D #E0ET

Ethtopls #

Fhike {Holtand) B.Y,

O Box AB004 £B Tiburg
Zevenhouvelanweg 53, 5048 AN Titburg
The Netneriands

Tel (013 673473 TLx. 5204y

Flji

B, Fiji

47 Forster Rosd, Wala Bay

Suva, Fi
Teb 312079, TLX. Fu23s7
Finland &

Oy Findip AR, Te
(2700 Kaurmain
Fun (0} 5

UUSTE T
Finigng
Thw

France &
M. Electromgus
Faue Fourny 806, 21 Canlve
TREI0 BLIL
BF No
T8ERG BLIC, France
Tel (3) 9668121 TLX (842 695414
German Dremocratic Bepublic »
Ltd
31 Crarence St
Middlesex TWIB 48Y
United Kingcom
Tel (7B4) 63555 TLX 828855
German Federsl Republic =
Fluke {Deutschiand) GmbH
Max-Hueber Stradle §
AG45 fsraning, Wast Germany
Tel (DBS) 96050, TLX 522477
Rapifax: (0BY) 9605168
Flhuke {Deutschiand) Gmbhb
Meirneckestiasss 53
AQ00 usseidost 30, West Germany
Tei (0211) 450837, TLX (841} BHBSETE
Greece 8
Hellenic Scisntilic Reprasentations Lid
11, Vrasside Street
Athens §12, Greece
Tel (13 711140 TLX: {B63) 218380
Hong Kang
Schimidt & Co MK Ltd,
28th Fi. Wing on Sentre
111 Connaugh! Hoad
Central Hong Kong
Teb 5-435644
TLX T4ATEE
Hungary #
Amtest Assogiates Lid
Clarence House, 31, Clarence 81
Staines, Middlesex TWI1B 45Y
United Kingdem
Tel: {7TB4) 63555, TLX 928BLE
jceland ¢
Kristian O. Skagtjord Lid
7.0, Box 906
Peykiavik, lceland
Tel 24120 TLX 2133

indls &

Hinditron Services Pt Lid
69/A L. Jagmohandas Marg
Bombay 400 006, india

Tel 811316, TLX 112326
Hinditron Services Pyvt Ltd.

&th Main Road

33:44-A Raj Mahl Vilas Extension
Bangaiore 560 080, India

Tei 33139, TLX. (9%3) 0R45741
Hinditron Services Pyt Lid,
Srantinnketan. Office No 6

Gt Floor, & Camac &
Calcutta 700 077 Ing
Teh 434032, 447541
Hinditron Services P Lt
204-206 Henkunt Tower
38 Nehri Placs

Mew Dethn, 110019, Incia

Tel: f40080. TUX: (93) 314690

Hinddron
Srinath O
1-1-8841 1 11
Sarcani Davi Bos
Secundarabad 500 003, Indis

Tel B21117, TLX (953} (155 578

indcnesis

P 1. Dwi Tunggal Jayva Sakh
Kebayoran Baru

Jakatia atar, Indonesta

Ter 716374, TLX: 48505

Irag &

Fluke {Hollandy 8.V,

PO Box 5053, 5004 BB Tiburg
Zevenheuveisnweg 53, 5048 AN Tiburg
The Nethertands

Tet {013) 673073, TLXK: 52227
lreland &

Euro Electronics

22 Brows Ml

Maven County Meath, {rejand

Tel: {48} 23577, TLX: (B51) 3188
israst B

RO T Electronics Engmeering Lid
FO Box 74

46, Sokaolov Street

Ramat Hasharor 47235, lsrael

Ted {3) 4B3Z216, TLX (822} 32143
Hely &

Sistret S p.A,

Yia Pelizza da Velpedo 59

20092 Cinselio Balsamo

Milan, ftaly

Tek (2) 6141883, TLX: (B43) 334643
Sistrel 3 p A

Via Gluseppe Armeliini No. 38
00143 Rome. Raly

Tel (B} 8915551 TLX: (843} 62356

Sistrel S pA

Via Cinte

Farco 5. Faolo

80126 Naples, {taly

Tel (8+) F874700

Jmpah &

Jobn Fluke Mig. Co.. Inc
Japan Branch

Bumdtarmo Higasiy
Shinbasht Bidg

1-1-11 Hamamatsucho
Minato-ku, Tokyo, Japan
Tal {03} 434-0181. TLX: 2424331

FLLUIKE

B Litho in US.A,  1/83
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Kenye @

AGCOM Lo

B Bax 30070

MNaronl. Kenya, East Africa
Tel: 55, TLX 22638
Korze #

Electro-Setence Korea Co
CF O Baox 448

Room 403, Boondn Sldg

56412 Jangohung-1Ka
Jung-ku

Fecul, Korea

Tei 2&1 TTHE VLK KIZ53E
Ruwealt =

Al-Bshar et Group
Hox 26672 Safat
Kuwalt, Arabkan Gull
WIT, TLX 44822

Ted
Lebnen snd Jordan @
Mabek [Electranic Divi
Py Box 113823
Berrul, Lebanen

Tet 31263 T (8993) Y2883
Libya w

Fluke (Hollandt 8V
PO Box 5083
Leven
The Metherts
Tol 1013} 6738

LB Tdburg
W48 AN Tk

N LR

tielaysia @
mb Ba

Patmi
Ciret

Tet
TLY {BB3Y 017 2697
Ne(}af I3

«~JO Pu aprn Tole
1. Mepal

Metherlande &
Fluks (Nederland) 8V

B Box 116

GO0 AC Tilburg

The Netherlands

Tel {013

Mew Zeglnnd €

wrmation Technology. Lid

sk el

Al kia.u, ,Mew dealandg

Tei 50i- BCI TLX (TH N 21570
srmatien Tachn

Wetlingtor, Mew Zeatsnd
Ted: BAT-450 or £435-474
Nigeria &

Maofat Engineering Co., Lid
F.O Box 6369

Lagos. Nigeria

Teh 960744, TLX 21353

MNorway @
Maorgenstierne & Co AS

QOslo 5, Norway
Tel {2) 356110, TL
Oman B

OHl Communications
P.O. Box 6889

Muscat

Sultanate of Oman
Tel 702666 or 73882
TLX: 3168

WOBBE) T1T1G

gy btd

Puklstan &
fak Internatonal Oparations
S04 Muhas faiise
nefrigas Roae

, Karao
LX (8531 2

r

“nkislan
484

Tel 2217
FDR Yemen &
Floke (Holland) £V

errrhﬁuvohmwmj 53, 042 AN T Tk
The Ne
Teb (D33) BT307E TLX 62237
Paru #

lmpartacones ¥ Bap

WACTINeS

o

as 5.A
Avda. Frankla G Reosevelt 105

TLX (384) 20667

Philigpines
Spark Rade & B

dromes. Corp
Cruz

1044 Grngpin &
Mardla, Philipph
Ve arv-1v-84 TLX 27304

Spark Racse & Electronics Cop
G wills B0 Box 810G

Manila

AR

Potand &

Amiast A8s
e Fe
nes. Middt
a RingGom
Teb 7e4) £9
Fortugat &

Romania ®
Amtest Associates
Clarence House, 31, Clarence 5t
Staines, Micclessxs TWIE 48y
Linnad Kin ul

Tl (TH4} 3565 TR QZEALE
ﬁi‘éudl Arabia B

= Fguipment Marketng Co
50

Rivach G Arabia

Tal 1) 477168001

TLX {228) 263120

Blngapore &

F?dM O Connars (FTE) Limited

i Panjang Road

Singapore G111

Republic of Singapore

Teel, BE7G44

TLX FS2Z1023
Somalip &

Flukn (Moitanc] B
-0 Bo 604 EB Tidburg
Zevenhetvele 4B AN Titburg
The Netherl
Teb (013}
Soputh Africs ¢

e 3A Py} Lid
Bramle
b Atfrica

L TEX 424528

Pt

Fepulrhic |
Tel {0411 786
Spain B
Hispano tisctronics $.A
Foligono industrial Urtinsa
Apartads de Correos 48
Aicoa'con (M:-i rigdt. Spain

TiX{

www.valuetronics.com

Sl Lanka &

day-Es Fiectronics

160 Poorvarama Mawatha
Sl Lanka

Tl @ 3

Sweden 8

Teleinstroment AR

F O Box 54540

162 04 vadingby Sweden
Tei (B) SBO370. TLX: (853) 15770
Swhrertand #

o AG

BO0Z Zuninh
Tel {i: 2010
Syrie ®

Bibek if
PO Box

1
R HENRREH

Talwen @
Sehmidt 3

sorenfic Far East Lid
a Hsin Bhig

har N fid, Sec o
s Fabwan

14600, LR 11101
Thailand =

Messuratranix L

1E9910 Ramkamhaang Fid,
Huamark. Bangkok 24,
Tl 3143368 TLx 81
Tunesin &

Sntes i

?~ Fug de
1GE0 RF funes:a

Tet {11 PARO83 TLX (B35} 13050

&

Turkey B
Erkrnar Elekironik Alether
Ticaret Anmmm

Erhatn Linjted
TATO or B21371
6

Unlled Kingdom &
Fluks (Grost Britain) Ltd

1y
ik stfwu Herts, WDZ 477
Pinitedd Kingdaom
Tl (0823 40511 TLX, 434683
Hapifarn (0% 25067
Bruguey L]
asin Uruguaye SA,

ruguay
L TLA HivaERTY

USSR &

(.-Idrcrzr‘e Houge, |
Staines, Migd
Uniteq Kingd
Telk (M84) B35S

Yenezusls ¢

T”«‘i? 5

G TLG G7BRGE

Apariad 3

MNE-70 136 Los Ruc
aracas 10704 Venezusla

28Q-0967. TUX {385) 23027

femen 8

Fluke {Hollandy BY

=0 Box 5953 A00% £B Tilburg

Zevenheuvelanweq 53 5048 AN Tilbuig

The Netharlands

fel (013 6

Yugoslavie &

Arniast Assceiates Lid,

arence Hous

sines, Midc

B Supplied and Supported by -—
Fruks (Hotlana) B

F O Box 50583, 5004 B8 Tiburg

Z neuvelerwvey 53 5048 AR Tilburg
The Netheriands

Tel: (B131 672873 TLX 52237

@ Supplied and Supported by -
Fiuke internatonal Sarporation

B O Box CB080

Everatt, WA 88206 U8 A

el {206) 3545500

TLX: {52662 HOHN FLUKE EVT




TECHNICAL SERVICE CENTERS

LLS.A,

A, Burbank
Jotin Fluke Mig. To | Ine
{213} 840-4641

CA, Santa Clara
John Fluke Mg Co., Ing
{408} TET-8124

€0, Denver
John Fluke Mg, Co Inc,
{303) TEQ-1226

FL, Orlande
dehn Fluke Mg Co, Inc.
{305) AOE-2296

it. Rolllng Meadows
Johna Fluke Mig Coo Inc
1313) 398-5800
MA, Burlingion
Jokn Floke Mbg, C
[B17) E78-4678
MD, Rackvlife
Johr Fluke Mfg Co Ine
301 77076

o AN,

fdd, Paramue
John Fluke Mig. o, ne
20Ty 2628660

TK. Lallzs
John Fluke Mfg. Co . inc.
{£14) 233-9945

WA, Everett
Juhn Fluke Mig. Go ., Inc
(206) 356-5560

Qther Countries

Argentina, Buanoz Alres
Coasin S.A.
Tel: BH2-5248/3488
TLX 122284 COASN AR

Australia, Concord
fimeasco instruments Pty Lid,
Tel {02) 736-2686
YL (7901 256887

Auetralin, Mount Waverley
Elmeasce Instruments Pty Ltd.
Yeb 03-233-4044
TLX: 36206

Australls, Brisbane
fhmeasco nstruments Py 14d
Tsi (07 229-3161
Ausirla, Vienna
Walter Rekirsch Electromsche Gerate
Gmit & Co.
Tel (0222) 23585
TLX: 134759
Belgium, Brugsels
Fluke {Belgium) SA/NA
Tel (027 2164080
TLX 26312

Brazli, Sao Paulo

Fiuke firasil-industria £ Cormercio Lida,

Tel (011) 421-3603
TLX 01135589 FLKE BR

Canada, Calgary, AB
Allen Crawford Associates Ltd,
Tel {403} 230-1341

Cunada, Burnaby, BC
Atlan Crawford Assoctates Lt
Tel (604) 294-1326

Cenada, Mississauga, ON
Allan Crawiord Associates Lid.
Tel: (416) £78-1500

Canada, 51 Leurent, PQ
Adian Crawford Associates (1.
Tek {514} 731-8564

Chile, Santiago
Irtroniea Chite Lida.
Tol. 44940
TLX: 240301

China, Beljing
Beijing Radio Research instirute
Tel s45812

Ceotombis, Bogots
Bistemas £ Instrumsntacion, Lida.
Tei 232-45-32
TLX 38787 COASN GO

Denmark, Ballerup
Tage Osen A/S
Tel (02) 658111
TLX 35263 TOAS 8K

Ecarador, Guita
Edificio "Jerico’
Tek H20684. 526759
TLX: 2865 Protec Ed

£gypt. Caire
Eiectronic Enginesring Lisizon Othce
Tel 831588
TLX (827 92502
Engiand, Wattord, Herls
Fluke (Great Brtainy LTE
Tek 34-925-40611
TLX 834580

Fintend, Kaunialnen
Gy Findip AE
Tel {0} 5052258
TeX: 123128
France, BLC
M.E Electronigue S A
Tel (01 9568151
TLX 695414

Gresce, Athens
Hellenic Sclentific Fepresentations
Teb (01) 711140
TLX: 219830

Hong Kong, Hong Kong
Schmidt & Co. (MK ) Lid.
Tei: 5-455644
TLX 74766 SCHMC HXY

Inda, Bombay
Hinditren Services Pyt Lid
Tel: 811316, 515344
TLX 53112328 HEPL N

Indla, Bangalore
Hinditron Services Pyt {td
Tel 33138
TLX: UB45741
india, New Delhi
Hinditron Services Pyl Ltg
Tel: 619118
TLX 031 4890 SEME IN
indonesia, Jakaria Seintan
BT Dwi Tunggal Jaya Sakti
Tel: 716374
TLH 47308 DISS 1A

lersel, Remat Hasharen
RO T Flectronics Engineering Lid,
Ten {03} 483216
TLX: 32143

Haly, #itan
Sistral S.p.A.
Tel (U2} 6181893
TEX 334643

Haly, Rome
Sistrel S.p.A.
Tel: (06) 5518551
TiA BR3G6

Japan, Tokyo
Jofin Fluke WMio. Co.. Inc.
Japan Branch
Tel {03} 434-0184
TLX: {FR1) 2424331 (FLUKIPD

Kores, Seoul
Fiectro-Science Korea Co
Tel 261-7702, 260- 1908
TLX K2E3B1

Maleysia, Petaling Jave
hecomb Malaysia SN BHD
Tek 573465
TLX MAZTEDS

Mexice, Mextes D.F.
Electronica v Tecnologia
Avanzada .4, de GV (ETA)
Tel: 383 0% 0F or 383 67 €2
TLA D172657 BLOSME

Matheriands, Masrssen
Fluke {Meaerignd) B.Y
Tel (J30) 436514
TILX: 47128

Metherlands, Thburg
Fhike fHalland) 8V,
Teb (013} 673875
T BIRGT
Hew Zealand, Aucklznd
Mclean Informstion Technology, Ltd,
Tel: BO1-80Y, 301-219, 687037
TLX. NZE1S70 THERMAL

Morway, Oslo
Morgenstierne & Co AG
Teb: (02} 356110
TLX: 74718

Paklatan, Karzchi
Fak international Operatrons
Tel 221127, 234052
Tix: 24484 PIG PK

Peru, Lima
importaciones Y Represantaciones
Electronicas 5 A
Tel 288650
TLX: 37425663
Philipplnes, Meltro Manile
Spark Radio & Electronics Cop.
Tel: 78-78-16
TEX: 27901 PLA PH

Poriugal, Lisbos
Decada-Equipamentns de
Electronica, Lda
Tel: {19} 574584
TLX: 18468

Repubiic of Singapore, Singapors
Rank O'Conrnor's (FTE} Limited
Tel: 637444, 2390562
TLX: OQCONSIN REZ1023

Repubile of Scuth Africa, Eramley
Fluke S.A. {Pty) Lid.
Tek (011} T86-3170
TLX: 424328

“pain, Alcorcon (Madrid)
Hispano Electronics 5.4,
Tel (01} 6194108
TLX: 22404742634

Sweden, Valbingby
Telefnstrument AB
Tel. {0B) 380370
TLX: 156770
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Section 8

Schematic Diagrams

FIGURE NO. NAME DRAWING NG.  PAGE
8-1 Main PCB Assembly (1of3) . . . . . . . . . . 190041001 8-3
8.1 Main PCB Assembiv (2o0f3) . . . . . . . . . . 1900A~100] 84
8-1 Main PCB Assembly (30f3) . . . . . . . . . . 1900A-1001 8-5
82 Input PCB Assembly . . . . . . . . . . . . 1900A—1003 B-6
83 Display PCB Asserably . . . . . . . . . . . . 1900A-1002 8-7
8-4 DOUPCB Assembly . . . . . . . . . . . . . 1990A-1005 8-8
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