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WARRANTY

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

The JOHN FLUKE MFG. CO., INC., warrants each instrument it manufactures to be free from defects in material and
workmanship under normal use and service for the period of 1-year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not apply to fuses, disposable batteries (rechargeable type batteries are
warranted for 90-days), or any product or parts which have been subject to misuse, neglect, accident, or abnormal
conditions of operations.

In the event of failure 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 to its satisfaction that the product was defective. The warrantor may, at its option, replace the
product in lieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or
replacement will be made without charge. If the failure has been caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate will be submitted before
work is started, if requested.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT 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.

If 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 FLUKE MFG. CO., INC., instruments should be made via United Parcel Service or “Best Way”
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable
container that is rigid and of adequate size. If a substitute container is used, the instrument should be wrapped in paper
and surrounded with at least four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. All material in the
container should be checked against the enclosed packing list. The manufacturer will not be responsible for shortages
against the packing sheet unless notified immediately. If the instrument is damaged in any way, a claim 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 JOHN FLUKE MFG. CO., INC, will be happy to answer all applications or use questions, which will enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O. BOX
43210, MOUNTLAKE TERRACE, WASHINGTON 98043, ATTN: Sales Dept. For European Customers: Fluke (Holland)
B.V., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands.

*For European customers, Air Freight prepaid.

John Fluke Mfg. Co., Inc., P.O. Box 43210, Mountlake Terrace, Washington 98043

Rev. 4/80
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Section 1

Introduction & Specifications

1-1. INTRODUCTION

1-2. The Model 8300A is a versatile digital voltmeter
with five full decades of digits plus a sixth digit for 20%
overrange. Its mainframe will accept options in any se-
quence for expansion from a bench DVM into a bench or
systems multimeter.

1-3. The Model 8300A uses the Fluke developed
Recirculating Remainder* A-to-D conversion system which
determines the most significant digit by a very accurate
direct comparison process, stores a sample of the remaining
input voltage, and serially determines the value of succeed-
ing digits from this sample. This process requires only one
decade of BCD counter and one decade of precision re-
sistive ladder network for five complete decades of con-
version. Multiple use of components results in low parts
count, and low power consumption, thus ensuring high re-
liability. Complete isolation of digital data outputs is yet
another outstanding characteristic of this Fluke developed
technique.1-4.

1-4. The basic instrument offers three ranges of dc
voltage measuring capability including autorange, auto-
polarity, and switchable active filtering. In addition, the
8300A-10 configuration offers five ranges of dc volts, and

6/23/72

the 8300A-02 version offers both five ranges of DC volts
and five ranges of ohms measurements.

1-5. The Model 8300A’s sample rate can be manually
varied from the front panel or it can be remotely controlled
(optional). Full guarding is accomplished by box-in-a-box
construction and use of a FLUKE custom-designed isolating
power transformer. Guarding is not compromised when the
isolated Data Output and Remote Control units are added.
Calibration is accomplished through the guard via labelled
ports.

1-6. ANALOG OPTIONS

1-7. All optional functions may be installed in the field.
The analog options are fully within the guard, their installa-
tion automatically enables the appropriate function light
of the display. Options may be field installed. AC volts
features a SOHz to 20kHz midband with excellent accuracy
to 30Hz and 100kHz. My function extends the dc capa-
bility of the 8300A to 100mV at full range with 1uV of
resolution.  The ohms function includes 5 resistance
ranges, using a modified four-terminal configuration on the
two lowest. DC External Reference can be used for true
four-terminal ratio or for systems measurements related to
a master reference. AC External Reference is available for
AC/AC ratio measurement applications.

1-1
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1-8.
1-9.

DIGITAL OPTIONS

Data Output is completely isolated from the ana-

log input and is available in a 8-4-2-1 BCD logic level
format. Data is transferred serially via guarded toroids
from the Model 8300A to the Data Output unit. Single
decade code conversion and serial-character, parallel-bit
acquisition are unique capabilities in addition to standard
full parallel output.

1-10.  Remote Control is fully isolated from analog input
and may be fully isolated from the Data Output unit but is
normally used in conjunction with it. Control is exerted
by logic levels or contact closures. Isolation from analog
circuitry is accomplished through the use of light-emitting
diodes and photo-transistors.

1-11. ELECTRICAL SPECIFICATIONS

RANGES . . .. . . . . . . e . £10V, £100V and +£1000V. 20% overrange capability (1100V maximum)

POLARITY Automatic, instantaneous selection and display.

RANGE SELECTION

Manual and autorange standard (Remote optional)

RESOLUTION 0.001% of range (1 uv on 0.1V range)

ACCURACY:

24 hours, 2§°c ¢1°g .................... +(0.005% of input + 0.001% of range)
30 days, 20°C to 300C + (0.008% of input + 0.002% of range)
90 days, 20 Coto 30 (OI .................... +(0.01% of input + 0.002% of range)
6 months,o20‘C to°30 .................... +(0.01% of input + 0.004% of range)
1year,20Cto 30 C +(0.015% of input + 0.005% of range)

TEMPERATURE COEFFICIENT:

0°C t0 20°C, 30°C to 50°C
INPUT RESISTANCE
FILTER

+(0.0007% of input + 0.0003% of range/°C
10V: 10,000 megohms minimum, 100V & !000V: 10 megohms

Switch selected 3 pole active filter standard (remote control optional.) ,

To within 0.01% of step function change including polarity change.

25 ms maximum unfiltered. (No settling time required for input applied
coincident with read command. Time given is digitizing time only.)

500 ms maximum filtered.

NOTE: Filter settling time unaffected by source impedance.

REJECTION: DC AC NOTE
Normal Mode (Filtered) - >60 db, above 50 Hz 150% of Range sum of Input Peak AC
Normal Mode Voltage plus DC/Voltage
Common Mode (Unfiltered)
1 K§2 unbalance in either lead | >>140db | > 100 db, 60 Hz and above
100£2 unbalance in either lead | >160db | > 120 db, 60 Hz and above 1000V DC or peak AC maximum
common mode voltage.
Common Mode (Filtered)
1 K§2 unbalance ineither lead | >140db| > 140 db, 60 Hz and above

ADDITIONAL SPECIFICATIONS BASIC DC UNIT 1100V DC or RMS (1500V peak AC) overload with no damage (any range).
Input capacitance < 100 pf.

Input offset current less than 50 pa on any range.

1-2 6/23/72
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(DC MILLIVOLTS] (USING MV OPTION 8300A-10 OR MV/OHMS OPTION 8300A-02)

RANGES . . . . . . . . e e +100 mv and £1000 mv. 20% overrange capability
(Up to 1100V overioad with no damage)

POLARITY ... . . . . i . . . Automatic, instantaneous selection and display.
RANGE SELECTION . ... ... ............ Manual and autorange standard (Remote optional)
RESOLUTION . ... ... ... . . ... ... 0.001% of range
(1uv on 100 mv range)
ACCURACY
Using millivolts zero control 1000MV RANGE 100MV RANGE

24 hrs, * 1°C +(0.005% of input + 0.001% of range) +(0.005% of input + 0.004% of range)
900days gnd 6 mos
20 C-30 C 1(0.01% of input + 0.002% of range) +0.01% of input + 0.005% of range)
1 year 20°C-30°C | *(0.015% of input + 0.002% of range) +(0.015% of input + 0.005% of range)

ZERO STABILITY (After 30 minute warmup) Better than 8 uv for 90 days. (Front panel millivolt zero control provided to compensate
for external thermal EMF's etc.

TEMPERATURE COEFFICIENT:

0°C 10 20°C, 30°C, 10 50°C . . . .. . 1000 mv range +(0.0007% of input + 0.0003% of range)c/)OC
100 mv range +(0.0007% of input + 0.0005% of range)/ C
INPUT RESISTANCE . . .. . . . oot i e i e e s 100 mv: 100 megohms min. 1000 mv: 1000 megohms min.
RESPONSE TIME: . . .. .. ... ... i (Including polarity change, to within 0.01% of step function change)
1000mviRange . . .........ouuiiiinuennenn. 1 second maximum.
100mvRange . . . .. .. ittt e 3 seconds maximum.
NOTE: Response time figures applicable for source resistance up to 50 K2
REJECTION DC INTERFERENCE FREQUENCY
50 Hz 60 Hz
Normal Mode - >55db > 60 db, 60 Hzand above
Common Mode
1 K2 unbalance in either lead >140 db, DC to 60 Hz
MAXIMUM INPUT VOLTAGE .. .. ............ 1100 VDC or RMS (1500V peak AC)overload with no damage (any range)

AC VOLTS| (USING AC OPTION 8300A-01)

RANGES:. . .. . .. e e 1V, 10V, 100V and 1000V s
20% overrange capability (1100V RMS maximum)
RANGE SELECTION ... ... ... ........... Manual and autorange standard (Remote Optional)
RESOLUTION. . . . ... ... . i i 0.001% of range (10 uv on 1V range)
ACCURACY:
20°C to 30°C INPUT VOLTAGE
FREQUENCY RANGE .001V — 500V 500 — 1100V
50 Hz - 20 kHz +(0.1% of input +0.005% of range)* +0.15% of input

+0.02% of range) 30 days
+0.03% of range) 90 days
+0.035% of range) 6 months

20 kHz - 50 kHz +(0.2% of input +0.005% of range)* ** 1+0.2% of input
+0.02% of range) 30 days **

+0.03% of range) 90 days
+0.035% of range) 6 months

30 - 50 Hz and 1(0.5% of input +0.005% of range)* ** +0.5% of input
50 kHz - 100 kHz +0.02% of range) 30 days **

+0.03% of range) 90 days
+0.035% of range) 6 months

“+0.005% of range’” accuracy can be obtained at any time during a six month period via front panel
AC zero. +0.005% accuracy is t¥pically maintained for 24 hours following zero adjustment. SODday,
90 day and 6 mos intervals start atter the last use of the AC zero.

** input Volt-Hertz product should not exceed 2 X 107.
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TEMPERATURE COEFFICIENT

0°C 10 20°C, 30°C1050°C . . . ..o 4(0.002% of input + 0.001% of range)/°C.
INPUT IMPEDANCE

(All Ranges)

RESPONSE TIME:
(To within 0.1% of step function change)

1 megohm shunted by < 100 pf.

........ 500 ms maximum.

MAXIMUM INPUT VOLTAGE. . . .. .. .. ........ 1100V RMS
(Up to +1100V superimposed DC is allowed if the peak voltage

does not exceed 1500V).

REJECTION:
Common Mode (DC to 60 Hz) . . ............ 10052 unbalance in either lead. > 120 db
Maximum Common Mode Voltage. . . . ... .. . ... 1000V DC or peak AC.
(USING MV/OHMS OPTION 8300A—02)
RANGES . . . . ... . ... 1K, 10K, 100KE2, 1000KS2, 10MS2, 20% overrange capability

all ranges.
.................... Manual and autorange 1 K2 through 1000K2 ranges. 10 MS2
range selected manually. (Remote selection optional all ranges).

....................... 0.001% of range
(10 milliohms on 1 K range)

RESOLUTION

ACCURACY:

1k — 1000K
+(0.01% of input + 0.002% of range)
+(0.01% of input + 0.004% of range)
+(0.015% of input + 0.005% of range)

10M
+(0.05% of input + 0.002% of range)
+(0.05% of input + 0.004% of range)
+(0.06% of input + 0.005% of range)

90 days, 20°C to 30°C
6 months, 20°C to 30°C
1 year, 20°C to 30°C

TEMPERATURE COEFFICIENT:

0°C 10 20°C,30°C1050°C . ... ... ... .. K Ranges
4(0.0007% of input + 0.0003% of range)/°C
10 M2 Range
+(0.003% of input +0.0003% of range)/°C
MEASUREMENT CURRENT:
(And Mode) Range (K{2) 1 10 100 1000 | 10 MQ
Current (ua) 1.1ma | 110 100 10 1
Mode 4 terminal 2 terminal

NOTE: Power dissipated in unknown resistor is only 1.2 milliwatts at 1 Kk§2
RESPONSE TIME:
(To within 0.01% of step function change)

14

MAXIMUM INPUT VOLTAGE

RANGE UNFILTERED FILTERED
1K 10K 1 sec.
100 K£21000 KS) 15 ms* 1.5 sec
10 M2 50 ms*

* Includes 25 ms digitizing time - No settling time required on 100K & 1000K
ranges for input applied coincident with read command.

l4—W|RE RATQ] (USING ISOLATED REFERENCE OPTION 8300A-05)

30V RMS opens protective fuse.

RANGES:
A

MODE RATIO RANGE (E) READING V INPUT (A) V REF. (B)
DC/DC 0+ 1.0 0 + 10.0000 0+ 10V

0+ 10 0 + 100.000 0+ 100V +2V to +10.5V

0 + 100 0 + 1000.00 0+ 1000V Standard
MV/DC 0+ 0.01 0 + 100.000 0+ 100 mv

0+ 0.1 0 + 1000.00 0+ 1000 mv

NOTE: DC External Reference may also be used for AC measurements.

20% overranging, autorange and autopolarity operation apply to V input for all modes above as applicable.
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ACCSOR(QS: : RATIO RANGE
20°C- 30°C 0+01,0+1,0% 10,0 + 100 +(0.01% of input + 0.002% X 10V/E e of range)

+(0.01% of input

0+ 0.01

+ 0.005% X 10V/Eyef of range) *

NOTE! 24 hr, 6 rnos & 1 year accuracy same as basic DC & MV specifications except
multiply ‘% of range’” by 10V/Eref,

EXTERNAL REFERENCE INPUT SPECIFICATIONS:

Input Impedance
Response Time

1 megohm.

> 30 db at 60 Hz.

ISOLATION:
(Input & reference commons)

AC/AC RATIO

AC/AC Ratio measurements may be made with the 8300A equipped with the following options: *

be +13V peak on 10V and MV Ranges.

* Using MV zero

To within 0.01% of step function change (2 seconds)

Difference between "V npyT +' and DC EXT. REF.”COMMON"’ may

8300A-01 AC CONVERTER
8300A-05 DC EXTERNAL REFERENCE
8300A-06 REAR INPUT
8300A-08 AC REFERENCE CONVERTER
RATIO RANGES: AC REF. RANGE (B) AC:AC RATIO RANGES (A:B) (A)  Ranges & range selection same as
1V (0.2 to 1.05V) 1:1 to 1000:1 AC Option 8300A-01
10V (2.0 to 10.5V) 0.1:1 to 100:1 (B)  Range selected manually using in-
100V (20 to 105V} 0.01:1 to 10:1 ternal switch.
ACCURACY OF RATIO
(Input and reference need not be at same frequency)
20°C to 30°C; 50 Hz - 20 kHz
Input (A) and Ref. (B) on same range +0.05% of input £0.005% (%_@g) of range.**
+0.05% of input +0.02% E\:/—Q—EAF’:{Q—E) of range —90 days
All other ratio and frequency ranges . +0.2% of input £0.005% (E% of range.**
+0.2% of input £0.04% (RE—T/-%:E—GE of range —90 days

Accuracy Specifications from 30 Hz to 50 Hz and from 20 kHz to 100 kHz equal 2 times those listed under 8300A-01 AC Converter

with ‘% of Range’’ specifications multiplied by (REF. RANGE
V REF.

TEMPERATURE COEFFICIENT OF RATIO:
0°C to 20°C, 30°C to 55°C
INPUT IMPEDANCE (All Ranges) 1 megohm shunted by 100 pf.

RESPONSE TIME: (To within 0.1% of specifications)

AC EXT. REF.

2 sec. max.

2 times that listed for the 8300A-01 AC Converter.

* The 8300A-02 MV/OHMS converter is not compatible with the AC-AC ratio configuration. This option may be substituted for
8300A-08 in the field to allow normal MV/OHMS measurements.
**Using front panel zero controls periodically (typically 8 to 24 hours after 30 minute warmup) 90 day specifications apply
if front panel zero is not used.

[ DATA OUTPUT UNIT| (USING OPTION 8300A—03)

OUTPUTS LINES LOGIC LEVELS
0 to +0.5V +5V
FUNCTION: DCV, MV, ACV, K2, M Filter, Ext. Ref. 7 Function inactive. Function called.
RANGE (Coded): 1=00 2 Logic O Logic 1
10 =01
100 =10
1000 = 11
POLARITY: 1 Negative Positive
6 DIGITS (Including “Overrange ““1") 21 Logic O Logic 1
Binary-Coded Decimal 8-4-2-1
DATA READY (Print) COMMAND 1 Data Ready Data
OVERLOAD FLAG 1 No Overload Overload
+5V REF & RETURN (TO POWER RCU) 2 R e

6/23/72
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| DATA OUTPUT UNIT| (USING OPTION 8300A—03)

LOGIC LEVELS
INPUTS LINES
0 to +0.5V (or short) +5V (or open)

EXT. TRIGGER (Read Command) 1 +5V pulse > 1 usec
SAMPLE DELAY (Internally programmed timeout delays sam- 1 No Delay Settling delay enabled
ple until the Analog functions specified settling time has elapsed.) (FAST) (NORMAL)
INHIBITS (Address Lines for Serial Acquisition) 10 Inhibit Normal

NOTE: 8 additional output lines and 4 input lines provided for code conversion of output data -- contact

factory. Output is series 930 DTL with 6K collector resisitors.

OUTPUT FORMAT

BLANKING .

POWER
ISOLATION .

REMOTE CONTROL

Complete parallel and addressable for parallel bit-serial character in
multiples of 4 bits.

All outputs are high during conversion and programmed time outs.
Outputs enabled at time “‘Data Ready’’ flag appears.

+5V DC available as output to power remote control unit if desired.
All CMRR specifications apply with DOU installed. 1000 VDC or
peak AC may be apblied between DOU common and input “'LC".

(USING REMOTE CONTROL OPTION 8300A-04)

INPUTS LINES LOGIC LEVELS
Function: DCV, MV, ACV, K2, MQ 7 0 to +0.5V (or contact closure) +5V (or open)
Filtered, External Reference Function Called Function inactive
Range: 1, 10, 100, 1000 uncoded 4 Range Called All lines open Autorange

Input is series 930 DTL.

INTERLOCKS Interlocks are provided to disallow multiple function or range calis
for incompatible combinations.

POWER +5V power available from Data Output Unit (May be externally
powered, 5V DC at 150 ma required.)

ISOLATION . All CMRR specifications apply with RCU installed. 1000 VDC or
peak AC may be applied between RCU common and input ““LO"".

DATA OUTPUT TIMING DIAGRAMS
<2 usec
READ COMMAND +5V ] -
(EXT. TRIGGER) _—.\\ TRIGGER OCCURS ON POSITIVE SLOPE
0+ >1 usec \

FAST (SETTLING DELAY INHIBITED)

A-D SAMPLE “WINDOW" 42—2 it BN 2me___ (21 msec max. conversion time)
o - -
& CONVERSION PERIOD 3ms Remainder Conversion
— —
SAMPLE “WINDOW" {24 msec max. from trigger to  Data Ready’’
DATA READY 5V >3 ms | +5V LEVEL INDICATES “DEVICE BUSY"
(PRINT COMMAND) o ms 18 ms | RETURN TO OV IS “DATA READY” (Print Command)
° !
DATA READY!
wsv ] + AT DATA READY:
1 sqer
DATA LINES ALL OUTPUT LINES HIGH (INHIBITED) g 17 LINES REMAIN HIGH
0 DURING SAMPLE & CONVERSION 1 0" LINES GO TO OV
MILLISECONDS (After Read Command) O 5 10 15 20 25

NORMAL (SETTLING DELAY ENABLED)

A-D SAMPLE “WINDOW"

DELAY TIME (T1) DETERMINED BY

FUNCTION CALLED & AUTORANGES S
& CONVERSION PERIOD (IF ANY) SAMPLENREMAINDER CONVERSIONN
{ f WINDO N
DATA READY v i
(PRINT COMMAND) 0
+5V { %
DATA LINES
04— —
T -

MILLISECONDS

] PLUS 5 10 15 20

1-6
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1-12. GENERAL SPECIFICATIONS

DISPLAY

DIGITIZING TIME .
SAMPLE RATE .

MAXIMUM INPUTS:
“HI" to 'LO"

8300A

Function/polarity display block plus six digit in-line neon readout.

25 ms maximum.

Front panel variable from 10 readings/sec to 1 reading/3 sec + “EXT"’
(External Control) position.
40 reading/sec under external control through the Data Output Unit.

See individual function specifications.

“LO" to “GUARD"" 100V
“GUARD’ to “"GROUND"' 1000V DC or peak AC.
TEMPERATURE RANGE . Operating  0°C to 50°C
Storage —400C to +75°C
HUMIDITY RANGE Operating

ALTITUDE

SHOCK & VIBRATION
POWER
WARMUP TIME .

< 80% relative humidity; 0°C to 25°C
< 70% relative humidity; 259C to 50°0C

Operating 10,000 Feet. (3.048 Km)
Non Operating 50,000 Feet (15.24 Km)

Meets requirements of MIL-T-21200G and MIL-E-16400F.
115/230V, £10%, 50-440 Hz line, 20 watts with all options.

30 minutes to meet all specifications.

WEIGHT . 15 Ibs basic  (6.81 Kg)
19 Ibs with all options (8.63 Kg)
SIZE 3.5 high by 17.5" wide by 15’* deep (see outline drawing.)

(88.9 mm H X 4445 mm W X 381 mm D)

L 7.963"
(201.6 mm)
7.138" MOUNTING: The 8300A has a tilt-up bail for bench use. Mounting
(181.3 mm) brackets for installation in a standard EIA relay rack
— 1'.1[:'_11—.'L and rack mounting slides are available as accessories.
’—‘ )
17.00"
! h | (431.8mm
' ' TOP
l l N o 8!
1 1
19.55" 347" | :’ | FRONT
(406 proe) (88 o ’. © CT0 l" |
WITH ‘“-RCU CONNECTOR: 1 ea. of Amphenol ==
03 & 04 No. R-57-40360 (36 pin). Right angle
o mating connector supplied with RCU,
PTIONS Amphenol) No. P-57-50360 (36 pin 19.00” (482.6mm)
connector). 15.00" with rack mounting brackets
DOU CONNECTORS: 2 ea. of Amphenol | (381mm)
No. R-57-40360. Right angle mating
with DOU,
No. P-57-50360 (36 pin connectors).
3 ' "k
3.47" H
(88.1 mm) . SIDE
U 1.75 =
17.00" ——(44.45 mm)
(431.8mm). » 038"
(9.7mm) Illustrated with DOU and RCU installed.

Figure 1-1. OUTLINE DRAWING
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static awareness

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

Knowing that there is a problem.

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

WN =T

The Static Sensitive (S.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.S. 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



[ =

5. USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

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

7. AVOID PLASTIC, VINYL AND STYROFOAM
IN WORK AREA

\- Y

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

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

10. ONLY GROUNDED TIP SOLDERING
IRONS SHOULD BE USED.

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

John Fluke .
Part No. Bag Size
453522 6" x 8”
453530 8" x 12"
453548 16” x 24"

454025 12”7 x 15”
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Section 2

Operating Instructions

2-1. INTRODUCTION

2-2. This section contains operating instructions and
applications infromation for the Model 8300A Digital
Voltmeter. The instructions cover each of the options as
well as the basic digital voltmeter (DVM). Included in the
instructions is a detailed description of the instrument con-
trols, terminals, and indicators and an operational check
which verifies satisfactory operation of the basic DVM
using only front panel controls. If any problem is en-
countered in operating the instrument, contact the nearest
John Fluke sales representative or write directly to the
John Fluke Mfg. Co., Inc. Please include the instrument
serial number when writing.

2-3. INSTALLATION

2-4. The Model 8300A is supplied with non-marring
feet and tilt-down bail for bench or field use. Rack mount-
ing kits are available. Kit MEE-7001 provides rack ears and
hardware for mounting the DVM in a standard 19-inch
rack. Kit MEE-8078 provides 18” rack slides and kit
MEE-8079 provides 24 rack slides. Rack mounting pro-
cedures are shown in Figures 2-22 and 2-23.

2-5. Installation procedures for the various options of
the Model 8300A together with circuit descriptions and
maintenance procedures are contained in Section VI of the
manual.

6/23/72

2-6. OPTIONS AND ACCESSORIES

2-7. The following Model 8300A options and acces-
sories are available at additional cost. A detailed descrip-
tion of the options is given in Section V1 of the manual.
When ordering an option for field installation, add the
suffix “K” for example, 8300A-01K.

OPTION NO. NAME

8300A—-01 AC

8300A—02 MV/Ohms

8300A—-03 Data Output Unit

8300A—-04 * Remote Control Unit

8300A—-05 * External Reference (Ratio)

8300A—-06 Rear Input (in parallel with front)
8300A—-08 ** AC External Reference (for AC/AC Ratio)
8300A—-10 MV (factory installed only)

* —06 required with —04 (when —04 is ordered without
—03) and with —05
** Requires additional options — See Section Six of the manual

ACCESSORY NAME

8300A—701 *** Digital Option Enclosure
8300A—4013 Option Extender (MV/Ohms, AC)
8300A—4015 Buffer Extender

MEE—-7001 Rack Mounting Brackets

MEE—-8078 18" Rack Slides (24"’ slides available)

*#%  _701 required when —04 option ordered without
—03 Data Output Unit

2-8. INPUT POWER REQUIREMENTS

2-9. The instrument operates on 115 or 230 volt, 50 Hz
to 440 Hz ac power. Before applying power to the instru-

2-1
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ment, note the position of the 115/230 volt slide switch at
the rear of the instrument. If the switch does not indicate
the desired operating voltage, place the switch in the de-
sired position and ensure that the proper line fuse is in-
stalled: % ampere, slow-blow, for 115 volt operation
and 1/8 ampere, slow-blow, for 230 volt operation.

WARNING

The round pin on the polarized three-prong
plug connects the instrument case to power
system ground. If a three-to-two-wire adapter
is used, ensure that the instrument ground
wire is connected to a high quality earth ground.

2-10. OPERATING FEATURES

2-11.  The name and function of the front and rear panel
controls, terminals, and indicators are shown in Figure 2-1.

2-12. OPERATIONAL CHECK

2-13.  This test verifies satisfactory operation of the
DVM, using only front panel controls. It is intended as a
quick functional check only. In consideration of possible
wide variation in ambient temperature, the tolerances on

readouts have been extended accordingly.

SR

T Sk dauens
i s

Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS (Sheet 1 of 4)

2-2
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REF. NoO.

NAME

FUNCTION

POWER Switch

Alternate action pushbutton switch controls input power to the instrument.
When depressed, instrument is ON; when released, instrument is OFF.

2,1

FUNCTION
Switches

Eight pushbutton switches select the desired operating mode. All switches
except FILTER and EXT REF are mechanically interlocked so that only
one function at a time can be called.

FILTER

Alternate action pushbutton switch controls the active, three-pole input
filter to provide desired noise rejection ratio.

vDC

Places instrument in dc voltage mode and provides full-scale voltage ranges
of 10, 100, and 1000 volts.

MvDC

Places instrument in dc millivolt mode and provides full-scale voltage
ranges of 100 and 1000 millivolts.

VAC

Places instrument in ac voltage mode and provides full-scale voltage ranges
of 1, 10, 100, and 1000 volts.

KQ

Places instrument in kilohm mode and provides full-scale resistance ranges
of 1, 10, 100 and 1000 kilohms.

10 MQ

Places instrument in 10 megohm mode, with range fixed at 10 megohms
full scale, independent of the four range switches.

REMOTE (Function)

Places instrument in remote mode, enabling the seven instrument functions
to be programmed or controlled remotely via the Remote Control Unit.

EXT REF

Alternate action pushbutton switch enables dc voltage ratio measurements
by selecting isolated external reference voltage to substitute for internal
reference voltage.

AC ZERO

AC ZERO control, adjusted for a readout of 000.00 with VAC FUNCTION
switch depressed and 1000 volt RANGE switch depressed.

INPUT Terminals

HI, LO input connections for dc voltage, ac voltage and resistance measure-
ments.

Q SENSE Terminals

For four-terminal resistance measurements on 1K and 10K range.

GUARD Terminal

Connects to internal guard chassis. When properly connected externally,
provides increased ac and dc common mode rejection, May be connected
directly to the LO terminal or disconnected from the LO terminal and
driven by a separate GUARD potential.

MV ZERO

Millivolt zero control, adjusted for a readout of 00.000 with MVDC
FUNCTION switch depressed and 100 millivolt RANGE switch depressed.

Figure 2-1.

CONTROLS, TERMINALS, AND INDICATORS (Sheet 2 of 4)
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REF. NO.

NAME

FUNCTION

REMOTE (Range)

Transfers all instrument range controls to remote location via Remote
Control Unit.

AUTO

Places instrument in autorange mode, providing automatic ranging for each
function and its range complement. The AUTO range switch is mechanically
interlocked with the four RANGE switches so that only one range function
at a time can be called. Calling a range not available for the called function
places the instrument in autorange.

10

RANGE Switches

Four pushbutton switches select the full-scale input range for voltage and
resistance measurements. The range complement for each function is as
follows:

FULL SCALE
FUNCTION RANGES AVAILABLE

vDC 10, 100, and 1000 vdc
MVDC 100, and 1000 mvdc
VAC 1, 10, 100 and 1000 vac
K2 1k, 10k, 100k and 1000k
10 MQ Fixed at 10 M2

12

SAMPLE RATE
Control

Permits variation of sample rate from ten readings per second to one read-
ing every three seconds. In EXT position (fully ccw), the internal sample
rate oscillator is disabled and the instrument is commanded to sample only
through the external trigger circuit in the Data Output Unit. If the Data
Output Unit is not installed and the control is turned to the EXT position,
the instrument will readout and display from the storage section indef-
initely; the readout will correspond to the value of the last measurement.

13

Readout Tubes

Six neon indicator tubes display the instrument readout from left to right,
with the overrange digit displayed in the left-most tube. All of the tubes
(except the overrange indicator and the extreme right-hand tube) display a
decimal point, which is controlled by the range switch. For example, an
overload readout on each range would appear as follows:

RANGE READOUT

Pere 1.19999
10 11.9999
100 119.999
1000 1199.99

14

Function/Status
Indicators

Nine indicators, illuminate to indicate function and status as follows:
(The indicators corresponding to the options will not light unless the option
is installed.)

OVER

Overload input applied to instrument (over the 20% overrange capability).

FILT

Active, three-pole input filter providing maximum noise rejection.

24

Figure 2-1.

CONTROLS, TERMINALS, AND INDICATORS (Sheet 3 of 4)
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REF. NO. NAME FUNCTION
14 EXT REF Instrument operating in external reference mode.
AC Instrument operating in ac voltage mode.
KQ Instrument operating in kilohm mode.
M instrument operating in 10 megohm mode.
MV Instrument operating in dc millivolts mode.
DC + DC voltage applied to instrument, with HI input terminal positive with
respect to LO input terminal. Also illuminates when MVDC is called.
DC—- DC voltage applied to instrument, with HI input terminal negative with
respect to LO input terminal. Also illuminates when MVDC is called.
15 Rear Terminals Rear panel connections for all measurements and for EXT REF input.
(Option -06 and -07)
16 115/230 Volt Switch Slide switch selects either 115 or 230 volt, 50 Hz to 440 Hz operation.
17 Line Fuse AGC % ampere fuse protects instrument from overloads.
18 AC Line Connector Mates with three-wire line cord for connection to 115/230 volt, 50 Hz to
115/230 volt, 50 Hz to 440 Hz ac line.
19 Data Output Unit Connections for all DOU input/output signals: connector A’ and “'B"’.
Connectors Option-03 (connector A’ is nearest the side of the instrument).
20 Remote Control Unit Connections for remote control of DVM
Connector Option-04
Figure 2-1. CONTROLS, TERMINALS, AND INDICATORS (Sheet 4 of 4)
a. Connect the Model 8300A to a source of 50 Hz Resistance Measurement
to 440 Hz ac power and press the POWER-ON Data Output
switch. Remote Control
External Reference (Ratio)
b. Set the controls and connect the INPUT termin-

als as shown in Figure 2-2. The readout should
be as indicated.

2-14. DVM OPERATION AND APPLICATIONS

2-15.  The following paragraphs describe the basic meas-
urement and operating procedures associated with each of
the DVM functions:

DC Voltage Measurement

AC Voltage Measurement

2-16. The measurement instructions are summarized
briefly in Figure 2-3.

2-17. DC Voltage Measurement

2-18.  The basic DVM provides dc voltage measurement
capability in three full-scale ranges of 10, 100, and 1000
volts, with automatic or manual ranging, autopolarity, a
fully buffered three-pole (plus notch) active filter, and fully
guarded input. The filter and automatic or manual range

2-6
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INPUT ‘
FUNCTION RANGE TERMINALS READOUT
vDC 10 Open
DVM measures changing voltage on input stray
capacitance as it is being charged by the small
input bias current.
VDC 100 Open 00.000 +5 digits
VvDC 1000 Open 000.00 +5 digits
DVM measures changing voltage on input stray
MVDC 100 Open capacitance as it is being charged by the small
input bias current.
+30 ..
VAC 1000 Shorted 000.00 -0 digits
VAC 1 Shorted .00000 +20 digits of above.
VAC AUTO Shorted Same as above.
K2 AUTO Open 1199.99 OVERIoad indicator lights.
+5 ..
KQ AUTO Shorted 00000 _ digits
10 MQ Open 11.9999. OVERIoad indicator lights.
+5 . .
10 MQ Shorted 0.0000 _ digits
NOTE: In VAC function, shorted input, the digits evident in the readout are a result of residual noise in the instrument. This noise signal will
lcause an insignificant error as long as ac input signals of 1 millivolt or larger are present at the input. Although the instrument is usable bslow 1
millivolt, the noise may cause significant errors.

Figure 2-2. MODEL 8300A OPERATIONAL CHECK.

functions are selected at the front panel or by remote pro- b. Select dc voltage mode by pressing either the
gramming. Addition of the Millivolt/Ohms converter op- VDC function switch or, if the Millivolt/Ohms
tion or MV converter option extends the dc voltage capa- converter or Millivolt Converter is installed, the
bility to include the 100 millivolt and 1000 millivolt full- the MVDC function switch.

scale ranges. The following steps describe the basic dc

voltage measurement procedure: c. Select the desired range by pressing the corres-

ponding range switch or, if autoranging is desired,
press the AUTO RANGE switch. In autorange,

a. Place the Model 8300A in operation by connect- the instrument will automatically accomodate any
ing it to an appropriate ac power source and voltage within the range of the selected function.
operating the front panel POWER switch. In MVDC function, the instrument will autorange

2-6 6/23/72
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INPUT
CONNECTIONS

REMARKS

Front panel HI, LO
terminals or rear in-
put terminals, when
equipped with Rear
Terminal Option.

Autoranges automati-
cally if range is not
manually selected.
Does not autorange
between VDC and
MVDC.

2 SENSE terminals
may be used on 1k
and 10k ranges for
remote sensing, i.e.,
four-terminal ohms
measurements.

MODEL 8300A
MEASUREMENT FUNCTION RANGE
+DC Voltage vDC 10v, 100v,
1000v, AUTO
MVDC 100 mv,
1000 mv,
AUTO
AC Voltage VAC 1v, 10v, 100v,
1000v, AUTO
Kilohms, K2 1k, 10k, 100k
0 to 1000k 1000k, AUTO
Megohms, 10 MQ Fixed
DC/DC Ratio X10 EXT. REF. 0+10
vDC 0 £ 100
0 + 1000
MV/DC Ratio X10 EXT. REF. 0 £ 100
MVDC 0 + 1000
AC/DC Ratio X10 EXT. REF. O0to 1.0
VAC Oto 10
0to 100
0 to 1000

External reference
voltage applied to
rear input terminals
(Figure 2-10)

Input voltage applied
to front panel HI, LO
terminals or rear input
terminals, when
equipped with Rear
Terminal Option.

External reference
input +2 volts to
+10.5 volts into

1 MQ.

Figure 2-3. CONDENSED MEASUREMENT INSTRUCTIONS.

between the 100 and 1000 millivolt ranges; and in
VDC function, the instrument will autorange be-
tween the 10, 100, and 1000 volt ranges.

Select increased noise rejection by operating the
FILTER switch (see filter specifications in Sec-
tion 1).

Connect the GUARD terminal to the LO input
terminal or, if desired, disconnect the GUARD ter-

minal from the LO terminal and drive the GUARD
by applying a separate GUARD potential.

Connect the voltage to be measured to the HI, LO
INPUT terminals. The readout will correspond to
the input voltage with the decimal point positioned
according to the range. The polarity indicator will
register DC+ if the HI terminal is positive with re-
spect to the LO terminal and DC— if the HI ter-
minal is negative with respect to the LO terminal.

2-7
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g. Adjust the SAMPLE RATE control for the desired
sample rate.

2-19. AC Voltage Measurement

2-20.  The DVM provides ac voltage measurement capa-
bility in four full-scale ranges of 1, 10, 100, and 1000 volts,
when the AC Converter is installed. The basic frequency
coverage is 50 Hz to 20 kHz, with the range extended to
30 Hz and 100 kHz at reduced accuracy. Selection of
manual ranging or autoranging is made at the front panel.
The following steps describe the basic ac voltage measure-
ment procedure:

a. Select the ac voltage mode by pressing the VAC
function switch.

b. Select the desired range by pressing the corres-
ponding RANGE switch or if autoranging is de-
sired, press the AUTO switch. In autorange, the
instrument will automatically accomodate any
voltage within the range of the selected function.

c. Connect the GUARD terminal to the LO input
terminal or, if desired, disconnect the GUARD
terminal from the LO terminal and drive the
GUARD by applying a separate GUARD poten-
tial.

d. Connect the voltage to be measured to the HI,
LO INPUT terminals. The readout will corres-
pond to the input voltage, with the -decimal point
positioned according to the range.

2-21. Resistance Measurement

2-22. The DVM provides resistance measurement capa-
bility in five full-scale ranges of 1, 10, 100, and 1000 kil-
ohms and 10 megohms, when the Millivolt/Ohms Converter
is installed. Selection of manual ranging or autoranging is
made at the front panel. The following steps describe the
basic resistance measurement procedure:

a. Select the ohms mode by pressing either the KQ
function switch or the 10 MQ function switch.

b. If KQ function is called, select the desired range
by pressing the corresponding RANGE switch or,
if autoranging is desired, press the AUTO switch.
In autorange, the instrument will accommodate
any resistance within the range of the selected
function.

c. If 10 MQ function is called, the range will be fixed
at 10 MQ full scale, independent of the range
switch positions.

d. Select increased noise rejection by operating the
FILTER switch (see filter specifications in Sec-
tion 1).

e. Connect the GUARD terminal to the LO input

terminal or, if desired, disconnect the GUARD
terminal from the LO terminal at the front panel,
but drive the GUARD by applying a separate
GUARD potential (see paragraph 2-46, Guarded
Measurements).

MODEL 8300A

HIINPUT
HI SENSE
MEASURE-
LO INPUT
MENT
CIRCUITRY LO SENSE

| earTH

GUARD NOT NO BUSSING OR
CONNECTED SHORTING LINKS
TO CHASSIS ARE USED AT DVM
AT ANY POINT INPUT TERMINALS

GUARDED SHELL WITH CABLE-END
CASE TERMINATIONS (IF POSSIBLE)

GUARD \
- - SHELL AND
COAX CONNECTED
ONLY TO GUARD
TERMINAL

THREE TERMINAL
RESISTOR BOX

o

Rx

(Any value)

COAXIALLY
SHIELDED
4-WIRE CABLE

f

SHELL OR CASE
OF RESISTOR BOX
IS AN EXTENSION OF

GUARD MUST BE
CONNECTED TO
RESISTOR BOX

“LO"” AT THIS END GUARD SHELD WHEN
OF CABLE CONNECTIONS ARE
AS SHOWN

Figure 2-4. PROPER GUARD CONNECTIONS FOR FOUR-TERMINAL RESISTANCE MEASUREMENT SYSTEM
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8300A

FUNCTION 1 10 100 1000 BUFFER EXTERNAL
RANGE RANGE RANGE RANGE FILTER REFERENCE
e — — — ——————
vDC Auto Range OBEY OBEY OBEY OBEY OBEY
MvDC Auto Range Auto Range | OBEY OBEY IGNORE OBEY
VAC OBEY OBEY OBEY OBEY IGNORE OBEY
KQ OBEY OBEY OBEY OBEY OBEY * IGNORE
MQ Remain on OBEY Remain on Remain on OBEY IGNORE
10 Range 10 Range 10 Range
NOTE: Unit Autoranges in absence of Range Command. * A filter is automatically in use on 1K & 10K ranges
whether called or not.

Figure 2-5.

f. Connect the resistance to be measured to the HI,
LO INPUT terminals.

g. If it is suspected that the resistance of the con-
necting leads will be excessive, due to lead length
for example, an increase in accuracy will be ob-
tained by utilizing the 4-terminal ohms capability
of the DVM. The increase in accuracy will depend
on the ratio of the lead resistance to the unknown
resistance. For low values of unknown resistance,
the 4-terminal connection affords a significant
increase in accuracy. When properly connected,
the connections should be as shown in Figure 2-4.

NOTE!

When 4-terminal resistance measurements are
not made, the 2 SENSE terminals must be con-
nected to the input terminals as shown in
Figure 2-21A4 to ensure proper instrument op-
eration on the 1K and 10K ranges.

h. The instrument readout will correspond to the
input resistance, with the decimal point positioned
according to range.

2-23. Remote Control Unit.

2-24.  DESCRIPTION. The Remote Control Unit (RCU)
enables the DVM to be programmed or controlled re-
motely. The RCU is designed to interface directly with
series 930 DTL for logic level control. Control by discrete
transistors or contact switches is also possible. The switch-
ing device need only be capable of sinking 1.5 milliamps
closed and withstanding 5 volts open. Power may be
obtained from the Data Output Unit (DOU) or from an
independent 5 volt, 150 milliamp supply. The RCU pro-
vides the cap<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>