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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

C9090, EVERETT, WASHINGTON 98206, 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 C9090, Everett, Washington 98206

Rev. 6/81
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8502A/AT

Model 8502A/AT
Addendum

This addendum modifies the standard 8502A Instruction Manual to cover operations and servicing of the 8502A/AT
Digital Multimeter. If no reference is made to a numbered paragraph, figure, or table, that item in the 8502A manual
remains correct, except for the change in nomenclature.

The 8502A/ AT isan 8502A that has been altered to operate at 400 Hz £5% and has a Thermal True RMS Converter module
installed. In addition the -02 Ohms Converter, -04 Calibration Memory, -05 IEEE Interface, and -08 A Isolator Options are
included as standard. The Thermal True RMS Converter module allows the operator to measure the true rms value of an ac
signal at accuracies of 50 ppm with a maximum response time of 6 seconds. This response time compares favorably with that
of existing thermal transfer standards which can take up to 5 minutes to complete a measurement. Multimeter operation at
400 Hz results in readings that are 5% slower than the standard 60 Hz unit. The 5% slower readings are based on timing of 57
Hz which occurs when the input line frequencies are at 400 Hz £5%.

+<0EARNL.  (AST ©TC.

Section 1
Introduction and Specifications

ADD THE FOLLOWING PARAGRAPHS:

I-4a. In addition to four 8502A options, the 8502A/ AT also includes two special features. One of the special features is a
Thermal True RMS Converter that measures rms voltages at accuracies up to 0.015% within a 6-second maximum on eight
ranges. The other special feature allows the instrument to operate with a 400-Hz input line frequency in addition to the
normal 50 to 60 Hz. The four options included with the 8502A/ AT are the Ohms Converter (-02), the Calibration Memory
(-04), the Isolator (External Trigger) (-08), and the IEEE Standard 488-1975 Interface (-05).

1-4b. The Thermal True RMS Converter has three front panel selectable modes of operation, the fast mode, the fast
enhanced mode, and the high accuracy mode. The fast mode displays a rms value for the unknown input updated every half
second, but with reduced accuracies since there is no comparison made to the thermal converter dc output. The high
accuracy mode takes approximately 6 seconds per reading, but the accuracies of up to 0.015% rival existing accuracies from
thermal transfer standards at a fraction of the time. The fast enhanced mode takes an initial high accuracy reading then
normalizes subsequent fast mode readings with the initial high accuracy reading for a fast update at only slightly reduced
accuracies. This gives the fast enhanced mode the speed of the fast mode and the accuracy of the high accuracy mode aslong
as the following conditions are met: the input cannot vary more than 1% from the initial reading, the temperature cannot
vary more than 1 °C, and the time lapse cannot exceed 1 hour.

Table 1-3 Specifications: MAKE THE FOLLOWING CHANGES
GENERAL SPECIFICATIONS - OPERATING POWER:

Change the operating frequencies to read: 50, 60, or 400 Hz
INSTRUMENT OPERATING CHARACTERISTICS - DC VOLTS

ACCURACY add the following column to the table:

180 Days
100 my  (0.004% of Input + 6uV)
1V 1(0.003% of Input + 8uV)

10V 1(0.0015% of Input + 80uV)
100V 1(0.003% of Input + 0.8mV)
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RESPONSE TIME add the following note:

Response times for the 400-Hz input will be between the 50-Hz and 60-Hz figures, varying with the tolerance of
the 400-Hz input line frequency.

NOISE REJECTION add the following note:

Noise rejection figures for the 400-Hz input line frequency are similar to the 60-Hz line figures but without the typical digital
filtering.

INSTRUMENT OPERATING CHARACTERISTICS - DC Ratio
RESPONSE TIME add the following note:

Response times for the 400-Hz input will be 5% slower than those of the standard 60-Hz unit.
ADD THE FOLLOWING:

INSTRUMENT OPERATING CHARACTERISTICS - AC VOLT (RMS)

ACCURACY — AC Coupled
High Accuracy Mode

180 Days + 5 °C
Slow filter required for frequency < 40 Hz
500V Range has voltage coefficient error:
Error = (Vjn/600)2 X 200 ppm
Volts — Hertz product < 107
Uncertainty of calibration standard errors are not included

100 mV RANGE 300 mV TO 500V RANGE
FREQUENCY
(HZ) FULL 1/10 FULL FULL 1/10 FULL
SCALE SCALE SCALE SCALE
10 - 40 + 0.08% + 0.12% + 0.08% + 0.12%
40 - 20k + 0.025% + 0.1% + 0.015% + 0.05%
20k - 50k + 0.06% . + 0.11% + 0.06% + 0.11%
50k - 100k + 0.2% + 0.25% + 0.2% + 0.25%
100k - 200k + 0.6% + 0.7% + 0.5% + 0.6%
200k - 500k + 1.5% + 1.5% + 1.0% + 1.0%
500k - 1M + 35% + 3.5% + 1.5% + 1.5%

24 hour = 1°C (Typical)
Slow filter required for frequency < 40 Hz
500V Range has voltage coefficient error:
Error = (Vjn/600)2 X 200 ppm
Volts — hertz product < 107

Uncertainty of calibration standard errors are not included
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Accuracy (% of Input)
100 mV RANGE 300 mV TO 500V RANGE
FREQUENCY
(Hz) 125 mv* 35 mVTO FULL SCALE*TO 25% TO 10%
TO 35 mV 125 mv 25% FULL SCALE FULL SCALE
10 - 40 + 0.08% + 0.12% + 0.08% 0.12%
40 - 20k + 0.25% + 0.1% + 0.012% + 0.05%
(mid-band)
20k - 50k + 0.06% + 0.11% + 0.04% + 0.08%
50k - 100k + 0.2% + 0.25% + 0.2% + 0.25%
100k - 200k + 0.6% + 0.7% + 0.5% + 0.6%
200k - 500k + 1.5% + 1.5% + 1.0% + 1.0%
500k - 1M + 3.5% + 3.5% + 1.5% + 1.5%
*Note that in autorange the full scale specification gives instrument accuracy except
on the extremes of the lowest and highest ranges.

90 Days +5°C (Typical)

NOTE

The following 90 day and 1 year specifications
at first glance may appear to be looser than the
180 day specifications. The qualifiers on the
180 day specification cause this not to be the
case. The 180 day specification does not
include the calibration source errors and the
full scale specification is not applicable at 25%
of full scale as it is in the 90 day and 1 year
specifications.

Slow filter required for frequency < 40 Hz
500V Range has voltage coefficient error:

Error = (V,,/600)? x 200 ppm

Volts - Hertz product < 107

Accuracy (% of Input)

100 mV RANGE 300 mV TO 500V RANGE
FREQUENCY
(Hz) 125 mv* 35 mVTO FULL SCALE* TO 25% TO 10%
TO 35 mV 125 mV 25% FULL SCALE FULL SCALE
10 - 40 + 0.08% * 0.12% * 0.08% 0.12%
40 - 20k + 0.03% + 0.1% + 0.016% + 0.05%
(mid-band)
20k - 50k + 0.06% + 0.11% + 0.06% + 0.11%
50k - 100k + 0.2% * 0.25% + 0.2% + 0.25%
100k - 200k + 0.6% + 0.7% * 0.5% * 0.6%
200k - 500k + 1.5% + 1.5% * 1.0% + 1.0%
500k - 1M + 3.5% + 3.5% *+ 1.5% + 1.5%
*Note that in autorange the full scale specification gives instrument accuracy except
on the extremes of the lowest and highest ranges.
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1 year £ 5°C (Typical)

Slow filter required for frequency < 40 Hz

500V Range has voltage coefficient error:

Error = (Vjn/600)2

X 200 ppm

Volts — hertz product < 107

Accuracy (% of Input)

FREQUENCY 100 mV RANGE 300 mV to 500V RANGE
(Hz) 125 mv* 35 mV to FULL SCALE* to 25% to 10%
to 35 mV 12.5 mV 25% FULL SCALE FULL SCALE
10 - 40 + 0.15% + 0.2% + 0.15% 0.2%
40 - 20k + 0.04% + 0.1% + 0.025% + 0.07%
(mid-band)
20k - 50k + 0.08% * 0.15% + 0.08% + 0.15%
50k - 100k + 0.3% + 0.4% + 0.3% + 0.4%
100k - 200k + 0.8% + 0.9% + 0.7% + 0.8%
200k - 500k * 2.0% + 2.0% + 1.5% + 1.5%
500k - 1M + 4.5% * 4.5% + 2.5% + 2.5%
*Note that in autorange the full scale specification gives instrument accuracy except
on the extremes of the lowest and highest ranges.

Fast Enhanced Mode (Typical)

Temperature Change from Initial Reading < 1°C
Source Changes by < 1% (The initial reading is automatically reinitiated if this condition is

not met)

Same Specification as the High Accuracy Mode Plus:

RANGE

ELAPSED TIME SINCE INITIATION OF FIRST READING:

5 MINUTES

30 MINUTES

Full Scale to
25% Full Scale

+ 30 ppm of reading plus
10 ppm of Full Scale

+ 60 ppm of reading plus
20 ppm of Full Scale

25% Full Scale to
10% Full Scale

+ 300 ppm

+ 400 ppm

Fast Mode (Typical)

Same Specifications as the High Accuracy Mode for the Appropriate Calibration Period Plus:

RANGE 90 DAYS £ 5°C 1 YEAR £5°C
Full Scale to 25% Full Scale + 0.4% + 0.8%
25% Full Scale to 10% Full Scale + 0.6% + 1.1%

ACCURACY — AC + DC Coupled (Typical)

Errors are due to offsets in relays and the input amplifier. Performance superior to the
specifications may be achieved by reversing the polarity of the dc component and
averaging the readings for each polarity.

To obtain the AC + DC Specification, multiply the AC Specification for the appropriate
mode by 1.1 and add the result from the following table.
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RANGE

AC + DC ADDER

100 mV
300 mV
1V

3V & 10V
30V & 100V
500V

+ 150 uX X (dc volts / total rms volts)

+ 1 mV (dc volts X / total rms volts)
+ 0 mV (dc volts X / total rms volts)
+ 50 mV (dc volts X /total rms volts)

STABILITY — AC Coupled, Fixed Range
High Accuracy Mode
Temperature Change < 1°C
Frequency: 40 Hz to 20 kHz
Elapsed Time: 1 Hour

Full Scale 30 ppm
25% Full Scale 50 ppm
10% Full Scale 250 ppm

Fast Enhanced Mode (Typical)

Temperature Change from Initial Reading < 1°C

Source Changes by < 1% (The initial reading is automatically reinitiated if this condition is

not met)

ELAPSED TIME SINCE INITIATION OF FIRST READING:

RANGE

5 MINUTES

30 MINUTES

Full Scale to
25% Full Scale

30 ppm of reading plus
10 ppm of Full Scale

60 ppm of reading plus
20 ppm of Full Scale

25% Full Scale to
10% Full Scale

300 ppm

400 ppm

Full Stability will require 45 seconds after a range change if the frequency is greater than 10 kHz

and the range is less than 10V. (Typical)

INPUT IMPEDANCE
Input R =1 Megohm £ 1%
Front Input C < 130 pF

CREST FACTOR

All specifications are met with Crest Factor 2 at full scale. Other Crest Factors acceptable
without degraded performance for peak voltage less than twice full scale voltage. This
allows signals to Crest Factor 8 to be measured to the best 90 days specification

accuracy.

Crest Factor 4 signals may be measured at full scale if the accuracy is degraded by 300

ppm. (Typical).
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RESOLUTION
RANGE NORMAL HI RESOLUTION (TYPICAL) FULL SCALE
100 mV 1 uv 100 nV 125 mV
300 mV 1 uv 100 nV 400 mV
1V 10 uv 1 uv 1.25V
3V 10 uv 1uv 4V
iov 100 uVv 10 uv 12.5v
30V 100 uVv 10 uv 40V
100V 1 mv 100 uV 125V
500V 1 mv 100 uV 600V
SETTLING TIME
High Accuracy Mode
Sample time = 3.5 seconds
Hold Time = 2.5 seconds
Total time for one measurement is 6 seconds. If the state of the instrument is unknown 12
seconds will be required for the first reading to guarantee a single complete 6 second
cycle. Use of the trigger mode allows the user to always measure within 6 seconds.
Fast Enhanced Mode (Typical)
The first reading is the same as the High Accuracy Mode. Subsequent readings are
provided every 500 milliseconds. Analog settling time for a 1% change to 90 day, mid-
band specification is 1.5 seconds.
Fast Mode (Typical)
Settling time for large changes is non-linear. Zero to full scale changes require 2.0
seconds to settle to 90 day, mid-band specifications. Full scale to 1/10th full scale
changes require 3.0 seconds to settle to 1/10 full scale, mid-band ;90 day specifications.
Small changes (< 1%) settle to mid-band ;90 day specifications in < 1.5 seconds.
OVERLOAD
Maximum Applied Voltage While in the AC Mode ls:
600V RMS or DC
840V Peak AC
Volts-Hertz Product < 107
OUT OF BAND RESPONSE
3 dB Bandwidth (Typical)
100 mV Range =3 MHz
300 mV, 1V, 3V, 10V Ranges = 10 MHz
AUTORANGE POINTS (Typical)
RANGE UPRANGE DOWNRANGE
100 mV 126.250 mV None
300 mVv 404 mV 110 mV
Vv 1.2625V 0.352v
3V 4.04V 1.1V
10V 12.625V 3.52v
30V 40.4V 11V
100V 126.25V 35.2v
500V None 110V
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OPERATING RANGE (Typical)
MAXIMUM MINIMUM
RANGE OVERRANGE SPECIFIED SPECIFIED UNDERRANGE
LEVEL LEVEL
100 mV 12625 mV 125 mv 125 mv 6.25 mv
300 mV 404 mv 400 mv 40 mV 20 mv
v 12625 mv 1.25V 125 mv 625 mv
av 404V v 400 mv 200 mv
10V 12,625 mv 125V 1.25v 625 mv
30V 404V 40V av 2v
100V 126,25 mv 125V 12.5v 6.25V
500V 606V 600V 60V 30V
Section 2

Operating Instructions
REPLACE PARAGRAPH 2-8 WITH THE FOLLOWING:

2-8. The 8502A/ AT operates from either 123 Vac +10% or 246 Vac £10%, 50, 60, or 400 Hz (10% translates to high and
low limits of: 110.7V to 135.3V ac, 221.4 to 270.6V ac).

REPLACE PARAGRAPH 2-13 WITH THE FOLLOWING:

2-13. Abinding post on the rear panel has been provided as an earth ground connection. Power supply switching (115 Vac
or 230 Vac) is explained in Section 4. With the exception of slower reading rates and filter time-outs, operation at 50 Hzand
400 Hz is identical to that at 60 Hz.

ADD THE FOLLOWING TO Table 2-2 Error Codes:

(CODES) (FAULT)

Error A Displayed when the Thermal True RMS function is selected and an illegal switch or switch sequence
selection is made.

Error E Displayed at Power On if more than one AC Converter is installed in the instrument.
ADD THE FOLLOWING STEP 5§ TO PARAGRAPH 2-19:

5. “LLLLLL” will flash if the input voltage is less than approximately 5% of full scale. The exact percentage will differ
slightly with the selected range.

ADD THE FOLLOWING NOTE AFTER PARAGRAPH 2-22:

NOTE
Calibration Memory factors cannot be stored
or used if the Thermal True RMS Function is
Selected.
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REPLACE THE EXISTING PARAGRAPH 2-35 WITH THE FOLLOWING:

2-35. The dc volts and thermal true RMS functions are standard with the 8502A/ AT. Also standard are the Ohms
converter, Calibration Memory, IEEE-488 Interface, and Isolator (External Trigger). Information on the dc volts function
can be found in the basic manual as modified by the 8502A /AT Addendum. Information on the thermal true RMS function
can be found in the 8502A/ AT Addendum. Information on the remaining functions can be found in Section 6 of the basic
manual as modified by the 8502A/ AT Addendum. If a function is selected for which the appropriate module is not installed,

“Error9” will appear in the display.
REPLACE PARAGRAPH 2-37 WITH THE FOLLOWING:

2-37. DC Volts can be measured on five successive rangs from 100 mV to 1000V. Respective resolutions vary from 1uV to
ImV. Input impedance on the 100V and 1000V ranges is 10 megohms. On the lower three ranges it is greater than 10,000
megohms. RMS volts can be measured on eight ranges (100 mv, 300 mV, 1V, 3V, 10V, 30V, 100V, 500V). Respective
resolutions vary from 1 uV to I mV. Input impedance is | megohm/<130 pF. Overrange capabilities, dc voltage accuracies,
rms voltage accuracies, and overload protection conditions are detailed in Section 1 of this manual.

ADD THE FOLLOWING NOTE AFTER STEP 2 OF PARAGRAPH 2-40:

NOTE

The filter has only two modes (FO and Fl)
when the thermal true RMS function is se-
lected. The filter (the FILTER LED illum-
inated) is used only when the input signal
Jrequency is =40 Hz. Degraded accuracies
result if the filter is selected at higher signal
frequencies.

ADD THE FOLLOWING PARAGRAPH:

2-44a. When the Thermal True RMS Converter is selected the internal dc volt sample rate is fixed at 128 samples per
reading; therefore, the SAMPLE switch is not needed to select the sample rate and is used instead to select the operating
mode of the Thermal True RMS Converter. When the Thermal True RMS Converter is selected (either AC or AC + DC),
the instrument automatically defaults to the fast mode, the filter off, and autorange. To change the mode press the SAMPLE
switch once to advance to the fast enhanced mode. Press the SAMPLE switch again to advance the instrument to the high
accuracy mode. Press the SAMPLE switch while in the high accuracy mode to return to the fast mode.

ADD THE FOLLOWING NOTE AFTER PARAGRAPH 2-59:

NOTE
Calibration Memory factors cannot be stored
or used if the thermal True RMS function is

selected.
CHANGE THE BEGINNING OF PARAGRAPH 2-78 AS FOLLOWS:
2-78.  Upon applying power to the 8502A/ AT, the display will read:
“HI-3.0.0”
(This message identifies the instrument as an 8502A/AT.)

Then: “C2454A 8~

(This confirms that the Ohms Converter (2), Calibration Memory (4), IEEE Interface (5), Thermal True RMS Converter
(A), and Isolator (External Trigger) (8), are installed and responding on the instrument bus.)

The instrument ... (The remainder of the paragraph is unchanged).

8
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IN FIGURE 2-4, UNDER FUNCTION, REPLACE STEPS 2, 3, AND 4 WITH THE FOLLOWING:

2. AC VOLTS (V AC) - Standard, 8 ranges.

3. DC CURRENT (A DC) - Not available.

4. AC CURRENT (A AC) - Not available.

MAKE THE FOLLOWING CHANGES TO Figure 2-5:

UNDER [OSAMPLE[ Change Step 1 and add Step 5 as follows:

I. Press SAMPLE to toggle between samples/reading rates 5 and 7. If the Thermal True RMS function is selected,
proceed to Step S.

S. If the Thermal True RMS function is selected, the reading rate is fixed and the SAMPLE switch is used to select the
operating mode. Press SAMPLE to cycle through the Thermal True RMS function modes. The sequence of selection
is the fast mode, the fast enhanced mode, and the high accuracy mode. Pressing the SAMPLE switch advances
operation to the next mode in sequence. Press the SAMPLE switch as many times as required to reach the proper

mode in the sequence.
ADD THE FOLLOWING PARAGRAPH AFTER PARAGRAPH 2-88:

2-88a. AC VOLTAGE (THERMAL TRUE RMS)

2-88b. Thermal transfer measurements can be made using the Thermal True RMS Converter module. Select the mode of
operation desired from the three following modes, as determined by the degree of accuracy or speed required. If the AC
function is initially selected the fast mode is the default condition. From then on all three modes are selectable using the
SAMPLE switch. They sequence from the fast mode to the fast enhanced mode to the high accuracy mode and then back to

the fast mode.

2-88c. AC Fast Mode

2-88d. Use the following procedure when measuring ac volts with the fast mode of the Thermal True RMS Converter:
1. Select the VAC function. If the 8502A/ AT is in the high accuracy mode, press the SAMPLE SWITCH.

2. The 8502A/ AT automatically autoranges when the VAC function is selected. If the instrument is stepped to the fast
mode from another mode, i.e. high accuracy, the instrument does not change range. Manual ranging can be selected, if
necessary. The available ranges are: 500V, 100V, 30V, 10V, 3V, 1V, 300 mV, and 100 mV.

3. Select the filter by pressing the FILTER switch if the frequency of the input signal is <40 Hz. (The accuracy of the
instrument is degraded if the filter is selected for higher input frequencies.)

4.  Connect the ac voltage to the HI and LO SENSE INPUT terminals.

5.  Duringautorange each instrument range is displayed as it is selected, e.g., r 3 while in the 3-bolt 'range. The ac voltage
should be displayed within one-half second after being applied to the INPUT terminals.

NOTE

The selected mode can be ascertained using the
Front Panel indicators. The instrument is in
the ac fast mode if all of the following indica-
tions are present: the VAC indicator is illumi-
nated, the numeric display hasno sign, and the
SAMPLE indicator cycles approximately twice
a second.
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2-88¢. AC Fast Enhanced Mode

2-88f. Use the following procedure when measuring ac volts with the fast enhanced mode of the Thermal True RMS
Converter:

1.

6.

The 8502A/ AT must have the VAC function selected and be in the fast mode. The unknown ac voltage should still be
connected to the HI and LO SENSE INPUT terminals.

Press the SAMPLE switch.

The 8502A/ AT remains in the range selected by either autoranging or manual ranging in the fast mode. The available
ranges are: 500V, 100V, 30V, 10V, 3V, 1V, 300 mV, and 100 mV.

Select the filter by pressing the FILTER switch if the frequency of the input signalis <40 Hz. (The accuracy of the
instrument is degraded if the filter is selected for higher input frequencies.)

The display reads FASt E for the approximately 6 seconds required for the initial high accuracy measurement.

NOTE
The Thermal True RMS Converter automatic-
ally takes a new reading to establish a new
correction factor if the range changes (either
manual or autorange), the filter setting changes,
or the difference between the reading and the
Dpresent correction factor is =1%.

During autorange each instrument range is displayed as it is selected, e.g., r 3 while in the 3-volt range. The ac voltage
should be displayed within one-half second of the completion of the initial high accuracy measurement and updated
every one-half second thereafter.

NOTE

The selected mode can be ascertained using the
front panel indicators. The instrument is in the
ac fast enhanced mode if all of the following
indications are present: the VAC indicator is
illuminated, the numeric display is preceded by
a + (plus) sign, and the SAMPLE indicator
cycles approximately twice a second.

2-88g. AC High Accuracy Mode

2-88h. Use the following procedure when measuring ac volts with the high accuracy mode of the Thermal True RMS
Converter:

1.

10

The 8502A /AT must have the VAC function selected and be in the fast enhanced mode. The unknown ac voltage
should still be connected to the HI and LO SENSE INPUT terminals.

Press the SAMPLE switch.

The 8502A/ AT remains in the range slected by either autoranging or manual ranging in the fast enhanced mode. The
available ranges are: 500V, 100V, 30V, 10V, 3V, 1V, 300 mV, and 100 mV.

Select the filter by pressing the FILTER switch if the frequency of the input signal is <40 Hz. (The accuracy of the
instrument is degraded if the filter is selected for higher input frequencies.)

The display reads HI ACC for the approximately 6 seconds required for the initial high accuracy measurement.
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6. Duringautorange each instrument range is displayed as it is selected, e.g., r 3 while in the 3-volt range. The ac voltage
should be displayed at the completion of the initial high accuracy measurement and updated every 6 seconds thereafter.

ADD THE FOLLOWING PARAGRAPHS AFTER PARAGRAPH 2-90:

NOTE

The selected mode can be ascertained using the
front panel indicators. The instrument is in the
ac high accuracy mode if all the following
indications are present: the VAC indicator is
iluminated, the numeric display has no sign,
and the SAMPLE indicator cycles approxi-
mately once every 6 seconds.

2-90a. AC VOLTAGE ON A DC LEVEL (THERMAL TRUE RMS)

2-90b. Thermal transfer measurements can be made using the 8502A/AT. Select the mode of operation desired from the
three following modes, as determined by the degree of accuracy required. If the AC + DC function is initially selected, the fast
mode is the default condition. From then on all three modes are selected using the SAMPLE switch, sequencing from the

fast mode to the fast enhanced mode to the high accuracy mode and than back to the fast mode.

2-90c. AC + DC Fast Mode

2-90d. Use the following procedure when measuring ac volts with the fast mode of the Thermal True RMS Converer:

I.  Select the VAC and VDC functions simultaneously. If the 8502A/AT is in the high accuracy mode, press the

SAMPLE switch.

2.  The 8502A/ AT automatically autoranges when the AC + DC function is selected. If the 8502A/ AT is stepped to the
fast mode from the fast enhanced or high accuracy mode, the instrument does not change range. Manual ranging can
be selected, if necessary. The available ranges are: 500V, 100V 30V, 10V, 3V 1V, 300 mV, and 100 mV.

3. Select the filter by pressing the FILTER switch if the frequency of the input signal is <40 Hz. (The accuracy of the

instrument is degraded if the filter is selected for higher input frequencis.)

4.  Connect the unknown voltage to the HI and LO SENSE INPUT terminals.

5.  Duringautorange each instrument range is displayed as it is selected, e.g., r 3 while in the 3-volt range. The ac voltage

should be displayed within one-half second after being applied to the INPUT terminals.

NOTE

The selected mode can be ascertained using the
Sfront panel indicators. The instrument is in the
ac + dc fast mode if all of the following
indications are present: the VAC indicators is
illuminated, the VDC indicator is illuminated,
the numeric display has no sign, and the
SAM PLE indicator cycles approximately twice
a second.

2-90e. AC + DC Fast Enhanced Mode

2-90f. Use the following procedure when measuring ac + dc volts with the fast enhanced mode of the Thermal True RMS

Converter:

1.  The8502A/AT must have the AC + DC function selected and be in the fast mode. The unknown voltage should still be
connected to the HI and LO SENSE INPUT terminals.

"
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Press the SAMPLE switch.

The 8502A/ AT remains in the range previously selected, either by autoranging or manual ranging in the fast mode.
The available ranges are: 500V, 30V, 10V, 3V, 1V, 300 mV, and 100 mV.

Select the filter by pressing the FILTER switch if the frequency of the input signal is < 40 Hz. (The accuracy of the
instrument is degraded if the filter is selected for higher input frequencies.)

The display reads FASt E for the time required for the initial high accuracy measurement.

During autorange each instrument range is displayed as it is selected, e.g., r 3 while in the 3-volt range. The ac + dc
voltage should be displayed within one-half second of the completion of the initial high accuracy measurement and
updated every one-half second thereafter.

NOTE

The selected mode can be ascertained using the

front panel indicators. The instrument is in the
ac + dc fast enhanced mode if all of the
following indications are present: the VAC
indicator is illuminated, the VDC indicator is
illuminated, the numeric display is preceded by
a + (plus) sign, and the SAMPLE indicator
cycles approximately twice a second.

2-99g. AC+ DC High Accuracy Mode

2-99h. Use the following procedure when measuring ac + dc volts with the high accuracy mode of the Thermal True RMS
Converter:

1.

12

The 8502A/ AT must have the AC + DC function selected and be in the fast enhanced mode. The unknown voltage
should still be connected to the HI and LO SENSE INPUT terminals.

Press the SAMPLE switch.

The 8502A/ AT remains in the range previously selected, either by autoranging or manual ranging in the fast enhanced
mode. The available ranges are: 500V, 100V, 30V, 10V, 1V, 300 mV, and 100 mV.

Select the filter by pressing the FILTER switch if the frequency of the input signal is <40 Hz. (The accuracy of the
instrument is degraded if the filter is selected for higher input frequencies.)

The display reads HI ACC for the approximately 6 seconds required for the initial high accuracy measurement.

During autorange each instrument range is displayed as it is selected, e.g., r 3 while in the 3-volt range. The ac + dc
voltage should be displayed at the completion of the initial high accuracy measurement and updated every 6 seconds
thereafter.

NOTE

The selected mode can be ascertained using the

front panel indicators. The instrument is in the
ac + dc high accuracy mode if all of the
following indications are present: the VAC
indicator is illuminated, the V DC indicator is
illluminated, the numeric display has no sign,
and the SAMPLE indicator cycles approxi-
mately once every 6 seconds.
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REPLACE PARAGRAPH 2-92 WITH THE FOLLOWING:
2-92. The DC Current capability is not available in the 8502A/ AT.
REPLACE PARAGRAPH 2-94 WITH THE FOLLOWING:
2-94. The AC Current capability is not available in the 8502A/AT.
Section 3

Theory of Operation

ADD THE FOLLOWING PARAGRAPHS AFTER PARAGRAPH 3-30:

3-30a. Thermal True RMS Converter

3-30b. This description is divided into two parts. The first is a theoretical description of the rms converter. The second is the
operation of the rms converter within the multimeter.

3-30c. THEORETICAL DESCRIPTION

3-30d. Previously AC/DC transfer measurements were made by sequentially applying an unknown ac voltage and a
variable dc voltage to an rms sensor until the outputs were equal. The rms voltage was then assumed to be equal to the value
of the dc voltage applied at the time the two inmputs were equal. The Thermal True RMS Converter module differs in that it
uses the dc equivalent value of the rms sensors first output to serve as the first approximation for the comparison. Therefore,
if a computation capability is available, and the transfer curve of the sensor is reasonably smooth, the first iteration is the
only one necessary to obtain a high accuracy measurement.

3-30e. Figure 3-8a shows an ideal curve where the rms input (X) equals the dc output (Y), an example of an actual curve,
and the positions on the curves for two separate readings. X4 represents the value of original unknown rms input and Y,
represents the dc value of the sensor output. The difference, or error, between the two values is represented by E4. A second
dcvoltage (X,+ equal to Y, is applied to the sensor which produces an output Y,. From these it can be seen that: Y{=X,=E;,
Y,=X,+E,, and Y,=Y,. Substituting these values into the formula 2(Y;)-(Y5) the rms value of the original input can be
computed from the following derived formula.

X (computed)
= 2(Yy)(Yo)

= 2(X4=E)-(Xz+Ep)
= 2(X4=E)-(X4=E*Ey)
= X1:E1-E2

3-30f. Solution of the sample formula shows that by doubling the first sensor output and subtracting the second sensor
output, the original input can be computed to an accuracy determined by how much the error changes between the two
readings. The closer together the two points and the smoother the error curve, the lower the resultant error (E4-Ey).

3-30g. SYSTEM OPERATION

3-30h. Figure 3-8bis a block diagram of the Thermal True RMS Converter in relation to the multimeter when used in the
thermal true rms function. The unknown ac signal is applied through the input attenuators, ranging amplifier, and sensor
switching circuits to the Fluke thermal sensor. The sensor output is simultaneously measured by the multimeter and routed
through the sensor switching circuits for storage by the sample/hold circuit. The measured value is doubled and the result
stored in memory (part of the controller). The controller module then commands the logic control circuit to alter the sensor
switching circuits to open the path from the ranging amplifier output and to close the path from the sample/ hold output (the

13
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stored sensor measurement) to the thermal sensor input. The sensor output is then measured again by the multimeter and the
result subtracted from the stored value (twice the first measurement). The difference is displayed as the rms value of the
original input signal.

3-30i. The unknown input signal must be within the dynamic range of the measuring circuit to use this technique. The
input attenuator circuit and ranging amplifier, as directed by the controller (system software) through the logic circuit, bring
the input signal within the range required. AC accuracy limitations at full scale for this technique are primarily due to the
flatness of the input attenuator and the ranging amplifier. At one-tenth of full scale the limitation is 1/f noise in the sensor.
DC accuracy limitations are primarily due to the input drift of the ranging amplifier. The 6-second response time is
determined by the thermal sensor time constants and the associated circuitry.

CHANGE THE FIRST SENTENCE OF PARAGRAPH 3-37 TO READ AS FOLLOWS:

3-37. Shaped line pulses are applied to a phase-locked loop (U26) which runs at eight times the line frequency (480 Hz for
60-Hz line, 400 Hz for 50-Hz line, and 456 Hz for 400-Hz line).

FIGURE 3-9 TIMING CIRCUITS

Change the RTS input to the shaper U38 that reads ‘FROM POWER SUPPLY’ to read ‘FROM POWER
INTERCONNECT ASSY.’

A
DC
ouT
Y2

Y1 ‘

E1
RMS IN
X1 Xz

> ]

Figure 3-8. Ideal Curve (Y = X)
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ADD THE FOLLOWING PARAGRAPHS AFTER PARAGRAPH 3-78:

3-79. Thermal True RMS Converter Module

3-80. The following description of the Thermal True RMS Converter module explains a full operating cycle of the high
accuracy mode including both a sample mode and hold mode in succession. If the fast method is selected, the module
performs only a partial sample mode and displays the uncorrected and unprocessed output of the Thermal Sensor Circuit,
which is updated every 0.5 seconds. If the fast enhanced method is selected, one full cycle is performed and then the result of
the fast method is compared with the first reading, processed, and displayed every 0.5 seconds. The fast enhanced method is
accurate only when the input signal is constant within <19%, the temperature variation is less that 1 °C, and the time lapse
since the initial reading is less than 1 hour.

3-81. The description of the Thermal True RMS Converter module is divided into four sections. The first explains the
mode timing. The second covers the decoding of the logic to control the module operation. The third and fourth sections deal
with the two basic modes of operation, the sample mode and the hold mode. Refer to the block diagram of the module in

Figure 3-19 and the diagram of the module in the multimeter operation in Figure 3-8b as required during the explanation. In .

addition, the module includes a Ground Equalizer circuit that ensures that module ground is equal to Ref Common, which
establishes reference zero for the A/ D Converter.

NOTE
The Thermal True RMS Converter module
blocks called out in the block diagram and
mentioned in this description are also outlined
on the Thermal True RMS Converter sche-
matics for easy cross-reference.

3-82. MODE TIMING

3-83. A full accuracy measurement with the Thermal True RMS Converter module requires a full cycle of operation, i.e.
one sample mode (3.5 seconds) and one hold mode (2.5 seconds). The instrument constantly cycles between the two modes;
however, if the input is not present at the beginning of the cycle the accuracy of the measurement cannot be guaranteed. To
ensure complete accuracy for the first reading, either trigger the instrument from the front panel or wait until the second
reading is displayed (a maximum of 12 seconds).

3-84. The measurement takes a total of 6 seconds to complete. Three seconds are required for the thermal sensor to settle,
and half a second is required for the dc measurement to be made. Then, while the multimeter processes the sensor output via
the normal dc signal path, the stored sensor output is applied to the sensor which requires an additional 2 seconds to settle
and another half second for the second dc measurement to be made.

3-85. LOGIC CONTROL

3-86. Controlling instructions enter the module on the IC and ID Bus lines from the controller module. The instructions
may originate at the front panel or on the IEEE Bus from a remote source. Address lines IC0, IC1 and 1C4 must be high for
the module to be addressed. If the proper address is decoded in the Logic Gates/ Latches,an ACK is returned to the bus and
the data on the ID Bus is latched into flip-flops. The data is then decoded in the Logic Controls block and used to control
gain, switches, relays and attenuators in the circuit. The data required on ID4 through ID7 to select the mode of operation
(sample or hold), select the filter IN or OUT, select AC or AC + DC coupling, and to activate or deactivate the module is
shown in Table 3-2. The data required on ID0 through ID3 to control the Attenuation, Gain, and Range selected is given in
Table 3-3.

3-87. SAMPLE MODE

3-88. The unknown rms signal is applied to the Input Circuit where it is coupled to the Input Relays. Either AC (through a
capacitor) or AC + DC (bypassing the capacitor) coupling is selected by the Logic Controls. One of the Input Relays is
energized by the Logic Controls to route the signal to the Attenuator Circuits for attenuation by either 0.00167, 0.008, 0.08,
or 0.8 according to the selected range. The attenuation brings the signal to within a 0.1-to 1-volt span before it is applied to
the Ranging Amplifier. When the signal leaves the Attenuator PCB Assembly, it passes through a cable with a driven Guard
en route to the Ranging Amplifier, which is on the Amplifier PCB Assembly.
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Table 3-2. Module Commands Logic

ID4 ID5 1D6 ID7 SAMPLE/HOLD FILTER COUPLING MODULE
L L L L HOLD ouT AC ON
L L L H HOLD ouT AC OFF
L L H L HOLD ouT AC + DC ON
L L H H HOLD ouT AC + DC OFF
L H L L HOLD IN AC ON
L H L H HOLD IN AC OFF
L H H L HOLD IN AC + DC ON
L H H H HOLD IN AC + DC OFF
H L L L SAMPLE ouT AC ON
H L L H SAMPLE ouT AC OFF
H L H L SAMPLE ouT AC + DC ON
H L H H SAMPLE ouT AC + DC OFF
H H L L SAMPLE IN AC ON
H H L H SAMPLE IN AC OFF
H H H L SAMPLE IN AC + DC ON
H H H H SAMPLE IN AC + DC OFF
Table 3-3. Decoded ID Bus Logic
ATTENUATOR GAIN

1DO ID1 ID2 ID3 (AT) (Av) RANGE

L L L H 0.8 X20 100 mV

L L H L 0.8 X6.25 300 mV

L L H H 0.8 X2 1V

L H H H 0.00167 X2 600V

H L H L 0.008 X6.25 30V

H L H H 0.008 X2 100V

H H H L 0.08 X6.25 3V

H H H H 0.08 X2 10V

NOTE: I.i.*ogic High = -15 Vdc, Logic Low = -20 Vdc

T

[
3-89. Tl‘/e gain of the Ranging Amplifier is either 2, 6.25, or 20, as determined by the ID Bus inputs to the Logic Controls.
The Ranging Amplifier output is applied to the Amplifier Switching circuit and to the Attenuator Circuits on the Attenuator
PCB Assembly through a coaxial cable as feedback for compensation at high frequencies. The Amplifier Switching circuit is
enabled during the sample mode to allow the input rms signal to be applied to the Thermal Sensor Circuit.

3-90. The Thermal Sensor Circuit consists of a Fluke thermal sensor, a sensor amplifier, and a square root amplifier.
Combined they produce a dc output that is equivalent to the rms signal input, plus the error of the sensor. Individually the
thermal sensor senses the difference between the dc on the output and the ac on the input, the sensor amplifier provides
feedback to bring the output dc to the value equal to the ac input, and the square root amplifier enhances transient response.
The output is applied first to the Output Amplifier (X ) and then the Output Switching circuit for routing, under software
logic control, to the instrument main bus for action by the DC Signal Conditioner. The Protection Circuit monitors the
temperature of the Thermal Sensor Circuit. If the internal temperature of the Fluke thermal sensor reaches approximately
100 °C, the Protection Circuit shuts off the Ranging Amplifier.

3-91. The signal from the Output Amplifier is also routed to the S/H Input Switching circuit for application to the
sample/hold circuit. When the sample mode is in progress the S/ H Input Switching is enabled while S/ H Sense Switching
and S/ H Output Switching are disabled. The sample/hold circuit adds the offset of the internal amplifiers to the signal from
the Output Amplifier and then multiplies the result by five and stores the resultant signal on a capacitor (C34). The offset is
added to eliminate the effect of drift, temperature, and time changs. The signal is multiplied to reduce the effect of leakage
current in the storage capacitor. The sample mode is complete when the signal is stored in the capacitor.
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3-92. HOLD MODE

3-93.  When the module goes into the hold mode the Amplifier Switching and S/ H Input Switching circuits-are disabled
and the S/ H Sense Switchingand S/ H Output Switching circuits are enabled. The unknown rms signal is still applied to the
input circuits but it is blocked at the Amplifier Switching circuit from going into the Thermal Sensor Circuit. Instead, the
value stored in the sample/hold circuit is withdrawn from the capacitor, divided by five, and the offset subtracted from the
result of the division to return the stored value to the original magnitude. The result is then applied to the Thermal Sensor
Circuit through the S/H Output Switching circuit. The signal from the sample/hold circuit is processed by the Thermal
Sensor circuit in exactly the same manner as the unknown signal from Input circuit. The output is directed through the
Output Amplifier and Output Switching circuits to the DC Signal Conditioner.

3-94. The hold mode result and the sample mode result are processed in the Controller Module to obtain the true rms value
of the input signal. The result of the computation is then sent to the Front Panel for display until another cycle is performed.

- 3-95. Power Supply Interconnect

3-96. The Power Supply Interconnect Assembly provides the 8502A/ AT The 400-Hz input line frequency capabiilty. It
contains a frequency divider circuit to divide the input line frequency to a figure compatible with the timing requirements of
the instrument.

NOTE

Refer to the Power Supply Interconnect sche-

matic at the rear of this addendum during the

Sfollowing discussion.
3-97. Theinput line frequency is applied to the frequency divider from a 12-volt transformer tap on the Power Supply. ICs
Ul and U2 are timers connected in series. They provide division and shaping to the input line frequency. 400-Hz inputs are
divided by sevenin U1 (eight if the input line frequency is greater than 420 Hz). R3 and C3 control the time at which the timer
is allowed to fire so that either seven or eight transitions occur before the timer is allowed to fire again. The output of Ul is
shaped in U2 for a square wave and output to he Controller as RTS for interrupt timing. .

Section 4
Maintenance

ADD STEP 6 TO PARAGRAPH 4-12:

6.  Remove the Thermal True RMS Converter module twinax cable from the connector near the rear of the front panel
terminals before removing the module from the instrument.

CHANGE PARAGRAPHS 4-20 AND 4-21 AS FOLLOWS:

Change all references to the Power Supply Interconnect PCB to the Power Supply Interconnect Assembly (pcb to assy).
REPLACE PARAGRAPHS 4-31 THROUGH 4-35 AND TABLE 4-2 WITH THE FOLLOWING:

4-31. DC Performance Test

4-32. LOW RANGE DC VOLTAGE TESTS

4-33. Perform the Low Range tests as follows:

I.  Connect the equipment shown with solid lines in Figure 4-1. Do not connect the 8502A/AT at this time.

2. Verify that the test equipment is operating properly and the respective warm-up periods, as stated in the applicable
manuals, are completed.
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4-34.

4-35.

10.

Verify that the 8502A/ AT warm-up period of 2 hours has elapsed. Ensure that the VDC and AUTO indicators are
illuminated, the SAMPLE indicator flashes approximately eight times per second (32 samples per reading), and all
other indicators are extinguished. -

Set the Voltage Divider controls for one-tenth the standard cell certified value. Adjust the DC Voltage Standard
output for a null on the null meter.

Disconnect the leads at the Voltage Divider output terminals and connect the 8502A/ AT as shown with the broken
lines in Figure 4-1.

Perform the test listed in Table 4-2, setting the Voltage Divider to the listed outputs. Do not change the output setting
of the DC Voltage Standard. After voltage has been applied to the 8502A/ AT but prior to the first reading, toggle the

instrument into manual ranging.

Reverse the leads at the 335A output terminals (the lead previously connected to the HI terminal should now be
connected to the LO terminal and vice versa) and repeat the test listed in Table 4-2, ensuring that the listed outputs are

now negative.
HIGH RANGE DC VOLTAGE TEST
Perform the High Range Test as follows:
Connect the equipment as shown in Figure 4-2.
Verify that the test equipment is operating properly and any required warm-up period is complete.
Verify that the 8502A/ AT warm-up period of 2 hours is complete. Ensure that the VDC function is selected with the
VDC indicator illuminated and that the instrument is in manual ranging in the 100-volt range. The SAMPLE

indicator should be flashing approximately eight times per second (32 samples per reading) and all other indicators
should be extinguished.

Set the Reference Divider Standard Cell controls to the certified value of the standard cell. Set both the input and
output controls to 10 volts.

Set the DC Voltage Standard to approximately 10 volts, then adjust its output for a null reading on the null meter.
The 8502A/AT display should read between +9.999 and +10.001.
Set the Reference Divider input and output controls to 100 volts.

Set the DC Voltage Standard to approximately 100 volts, then adjust its output for a null reading on the null meter.
The 8502A/AT display should read between +99.996 and +100.004.

Increment the 8502A/AT range manually to 1000 volts.

Table 4-2. Low Range DC Voltage Tests

RANGE DIVIDER 8502A/AT READING
SETTING LOW HIGH
100 mV .0010000 + 9.994 (-3) + 10.006 (-3)
100 mV .0100000 +99.990 (-3) +100.010 (-3)
1V .0100000 + 0.09999 + 0.10001
1V .1000000 + 0.99996 + 1.00004
10v .1000000 + 0.9999 + 1.0001
10V 1.0000000 9.9998 + 10.0002
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11. The 8502A/AT display should read between +99.99 and +100.01.

12.  Set the Reference Divider input and output controls to 1000 volts.

13.  Stthe DC Voltage Standard to approximately 1000 volts, then adjust its output for a null reading on the null meter.
14. The 8502A/AT display should read between +999.96 and +1000.04.

15. Set the DC Voltage Standard to standby.

16. Reverse the leads at the DC Voltage Standard and standard cell terminals (lead previously HI to LO and vice versa).

17. Setthe DC Voltage Standard to operate and repeat steps 4 through 15, ensuring that the listed outputs are now nega-
tive.

ADD THE FOLLOWING PARAGRAPHS AFTER PARAGRAPH 4-39:

4-39a. Thermal True RMS Tests

4-39b. A characterized 5200A AC Standard and either a characterized 5205 A or 5215A Power Amplifier combination are
required to complete a Performance Test or Calibration Procedure of the Thermal True RMS Converter at the accuracies
specified. Table 4-3a shows the voltage, voltage range, and frequency points at which the 5200A/5205A (5215A)
combination must be characterized, and the required accuracy of characterization.

NOTE
If your facility does not have the characterizing
capability required, the test can be performed
at any standard lab which has traceability to
the NBS.

4-39c. Before starting the Performance Test verify that the ambient temperature is 23 £1° C, the relative humidity is
+70%, and the instrument has completed the warm-up period of 2 hours. Also, remember that when the frequency is changed
during the test, the characterized voltage also changes and will need to be readjusted to conform to the new frequency.

4-39d. Perform the test with the high accuracy mode selected. If the voltage or frequency output of the source is changed,
allow the source to settle before taking a reading for record. This can be accomplished by waiting for the first update of the

8502A/ AT display.

4-39e. Connect the 5200A to the 8502A/ AT input terminals as shown in Figure 4-3a. Check the voltage/frequency
combinations in Tables 4-3b and 4-3c for the stated tolerances.

NOTE
Select the FILTER ON position with the
FILTER indicator illuminated when testing
with a 20-Hz input. Select the FILTER OFF
position with the FILTER indicator extin-
guished for all input frequencies above 40 Hz.

4-39f. Connect the 5200A to the 8502A/AT input terminals as shown in Figure 4-3b. Check the voltage/frequency
combinations in Tables 4-3d through 4-3m for the stated tolerances.

4-39g. Connect the 5200A/5205A (5215A) combination to the 8502A /AT input terminals as shown in Figure 4-3c.
Check the voltage/frequency combinations in Table 4-3n for the stated tolerances.
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Table 4-3a. Characterization Points (Voltage and Accuracy Requirement for Voitage Range and Frequency)

5200A SELECT:
VOLTAGE: Per procedure

VOLTAGE RANGE: Per procedure

FREQUENCY: Per procedure
SENSE: Internal (Straps removed)
PHASE LOCK: Off

INPUT POWER: Connect to same source as the 8502A/AT, not

through the 5205A

CONNECTIONS: All other instrument or IEEE cable connections

must be removed

5200A
FREQUENCY
(Hz) 20 1k 10k 20k 50k 100k 200k M
5200A
VOLTAGE
Range (V)
100m 125 mV| 125 mV 125 mV | 125 mV 125 mV
0.06% 0.03% 0.04% 0.05% 0.5%
100m 110 mV |. 110 mV* 110 mV | 110 mV¥ 110 mV
0.016% 0.009% 0.01% 0.015% 0.25%
1 400 mV | 400 mV* 400 mV* | 400 mV 400 mV
0.01% 0.005% 0.005% 0.006% 0.05%
1 v 1v* % v v
0.01% 0.005% 0.005% 0.006% 0.05%
10 av 4v* 4v 4vy 4v*
0.01% 0.005% 0.005% 0.006% 0.05%
10 10V 10v* 10V 10V 10v*
0.01% 0.005% 0.005% 0.006% 0.03%
100 40V 40V 40V 40V 40V
0.01% 0.005% 0.005% 0.006% 0.03%
100 100V 100V* 100V 100V 100V
0.01% 0.005% 0.005% 0.006% 0.01%
1000 600V 600V 600V
0.01% 0.005% 0.005%
All accuracy tolerances are plus or minus (%)
*Characterized points also used in the Calibration Procedure
5200A SOURCE
SENSE 8S02A/AT  SENSE SOURCE
CHASSISi 040 |HI )' o g ':(')
GDQ Q|o|LO aD
r\
[ T 36" Shielded twisted pair L
| Y (e.g. Belden 9271 - 124Q) twinex) \{

8502A/AT SELECT:

VOLTAGE RANGE: 100 mV

SENSE: Straps removed

MODE: Per procedure

INPUT POWER: Connect to same source as the 5200A
CONNECTIONS: All other instrument or IEEE cable connections
must be removed

22

Figure 4-3a. 100mV Range Connections

[r— [S— [



Table 4-3b. 12.5 mV Tests

8502A/AT

FREQUENCY RANGE: 100 mV
(Hz) MINIMUM NOMINAL MAXIMUM
20 12.485 (-3) 12.500 (-3) 12.515 (-3)
1k 12.494 (-3) 12.500 (-3) 12.506 (-3)
20k 12.494 (-3) 12.500 (-3) 12.506 (-3)
50k 12.486 (-3) 12.500 (-3) 12.514 (-3)
™M 12.062 (-3) 12.500 (-3) 12.938 (-3)
Table 4-3c. 110 mV Tests
FREQUENCY RANGE: 100 mV
(Hz) MINIMUM NOMINAL MAXIMUM
20 109.923 (-3) 110.000 (-3) 110.077 (-3)
1k 109.972 (-3) 110.000 (-3) 110.028 (-3)
20k 109.972 (-3) 110.000 (-3) 110.028 (-3)
50k 109.934 (-3) 110.000 (-3) 110.066 (-3)
™ 106.150 (-3) 110.000 (-3) 113.850 (-3)
5200A
SOURCE SENSE B502A/AT___ SENSE SOURCE
Chassis Q rO=0 |HI : g
Guard Q—O LO I i
4p
@)
\J

5200A SELECT:
VOLTAGE: Per Procedure

VOLTAGE RANGE: Per Procedure
FREQUENCY: Per Procedure
SENSE: External (straps installed)

PHASE LOCK: Off

INPUT POWER: Connect to same source as 8502A/AT, not

through 5205A

CONNECTIONS: All other instrument or IEEE cable connectors

must be removed

8502A/AT SELECT:

VOLTAGE RANGE: Per Procedure

SENSE: Straps removed
MODE: Per procedure

INPUT POWER: Connect to same source as 5200A

CONNECTIONS: All other instrument or IEEE cable connections

must be removed

Figure 4-3b. 300mV-100V Range Connections

Table 4-3d. 400 mV on the 300 mV Range Tests

FREQUENCY RANGE: 300 mV
(Hz) MINIMUM NOMINAL MAXIMUM
20 399.800 (-3) 400.000 (-3) 400.200 (-3)
1k 399.940 (-3) 400.000 (-3) 400.060 (-3)
20k 399.940 (-3) 400.000 (-3) 400.060 (-3)
50k 399.760 (-3) 400.000 (-3) 400.240 (-3)
1™ 394.000 (-3) 400.000 (-3) 406.000 (-3)
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Table 4-3e. 400 mV on the 3V Range Tests

FREQUENCY RANGE: 3V
(Hz2) MINIMUM NOMINAL MAXIMUM
20 .39952 .40000 .40048
1k .39980 .40000 .40020
20k .39980 .40000 .40020
50k .39956 .40000 .40044
M .39400 .40000 .40600
Table 4-3f. 1V on the 1V Range Tests
FREQUENCY RANGE: 1V
(Hz) MINIMUM NOMINAL MAXIMUM
20 . 99950 1.00000 1.00050
1k .99985 1.00000 1.00015
20k .99985 1.00000 1.00015
50k .99940 1.00000 1.00060
M .98500 1.00000 1.01500
Table 4-3g. 4V on the 3V Range Tests
FREQUENCY RANGE: 3V
(Hz) MINIMUM NOMINAL MAXIMUM
20 3.99800 4.00000 4.00200
1k 3.99940 4.00000 4.00060
20k 3.99940 4.00000 4.00060
50k 3.99760 4.00000 4.00240
1M 3.94000 4.00000 4.06000
Table 4-3h. 4V on the 30V Range Tests
(Hz) MINIUM NOMINAL MAXIMUM
20 3.9952 4.0000 4.0048
1k 3.9980 4.0000 4.0020
20k 3.9980 4.0000 4.0020
50k 3.9956 4.0000 4.0044
M 3.9400 4.0000 4.0600
Table 4-3i. 10V on the 10V Range Tests
(Hz) MINIMUM NOMINAL MAXIMUM
20 9.9950 10.0000 10.0050
1k 9.9985 10.0000 10.0015
20k 9.9985 10.0000 10.0015
50k 9.9940 10.0000 10.0060
™M 9.8500 10.0000 10.1500
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Table 4-3j. 40V on the 30V Range Tests

[ ——

(Hz) MINIMUM NOMINAL MAXIMUM
20 39.9800 40.0000 40.0200
1k 39.9940 40.0000 40.0060
20k 39.9940 40.0000 40.0060
50k 39.9760 40.0000 40.0240
200k 39.8000 40.0000 40.2000
Table 4-3k. 100V on the 100V Range Tests
(Hz) MINIMUM NOMINAL MAXIMUM
20 99.950 100.000 100.050
1k 99.985 100.000 100.015
20k 99.985 100.000 100.015
50k 99.940 100.000 100.060
100k 99.800 100.000 100.200
Table 4-3m. 100V on the 500V Range Tests
FREQUENCY RANGE: 500V
(Hz) MINIMUM NOMINAL MAXIMUM
20 99.880 100.000 100.120
1k 99.950 100.000 100.050
20k 99.950 100.000 100.050
50k 99.890 100.000 100.110
100k 99.750 100.000 100.250
5200A
SOURCE SENSE
L CHASSIS oo
ERTT oo
l: : 5205A (5215A) "
0 8502A/AT + SENSE SOURCE
[N} 1 o
[N} LO '
ST GHassis I & _-ECX) °
|
5200A/5205A (5215A) SELECT: 8502A/AT SELECT: .
VOLTAGE: Per Procedure VOLTAGE RANGE: Per Procedure
VOLTAGE RANGE: 1000V SENSE: Straps removed
FREQUENCY: Per Procedure MODE: Per Procedure
SENSE: Internal (straps removed) INPUT POWER: Connect to same source as 5205A
PHASE LOCK: Off CONNECTIONS: |IEEE cable may be connected provided
INPUT POWER: Connect 5205A (5215A) and 8502A/AT to same controller chassis is connected to 5200A chassis. All other
source. Connect 5200A through 5205A instrument connections must be removed.
CONNECTIONS: |IEEE cable may be connected provided
controller chassis is connected to 5200A chassis. All other
instrument connections must be removed

Figure 4-3c. 1000V Range Connections
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Table 4-3n. 600V on the 500V Range Tests
(H2) MINIMUM NOMINAL MAXIMUM
20 599.700 600.000 600.320
1k 599.910 600.000 600.090
10k 599.910 600.000 600.090

ADD THE FOLLOWING PARAGRAPHS AFTER PARAGRAPH 4-68:

4-68a. Thermal True RMS Converter Adjustments
4-68b. EQUIPMENT PREPARATION

4-68c. A characterized 5200A AC Standard and either a characterized 5205A or 5215A Power Amplifier combination are
required to complete a Calibration Procedure of the Thermal True RMS Converter at the specified accuracies. Table 4-3a
shows the voltage, voltage range, and frequency points at which the 5200A/5205A (5215A) combination must be
characterized, and the required accuracy of the characterization.

NOTE
Ifyour facility does not have the characterizing
capability required, the test can be performed
at any standard lab which has traceability to
the NBS.

4-68d. Before starting the Calibration Procedure verify that the ambient temperature is 23£1° C, the relative humidity is
<70%, and the instrument has completed the warm-up period of 2 hours. Remove the instrument top cover and open the
Thermal True RMS Module cover to gain access to the module adjustments. Also, remember that when the frequency is
changed during the test, the characterized voltage also changes and will need to be readjusted to conform to the new
frequency.

4-68¢. Perform the Calibration Procedure with the high accuracy mode and Cal Mode selected. When the voltage or
frequency output of the source is changed, allow the source to settle before taking a reading for record. This can be
accomplished by waiting for the first update of the 8502A/ AT display. If an adjustment is required select the fast enhanced
mode while making the adjustment, then return to the high accuracy mode to verify the reading before proceeding with the
procedure.

4-68f. GROUND EQUALIZER ADJUSTMENT
4-68g. Perform the Ground Equalizer Adjustment using the following procedure:
1. Select the DC Volts function, 100 mV range.

2. Connect the HI input terminal to the metal bar in the center of the Thermal True RMS Converter Module Case. Leave
the LO input terminal open.

3. Adjust R50 (Ampl PCB) for a display reading of 0 £2 uV dc.

4-68h. AMPLIFIER ZERO ADJUSTMENT

1. Select the AC + DC Volts function, fast mode, SO0V range.

2. Connect a test DVM LO lead to the metal standoff connecting the amplifier and attenuator board.

3.  Connectatest DVM Hllead to TP3 (the left side of R70) through a 10-kilohm resistor. If TP3 is not accessnble the lead
may be placed on the metal adjustment portion of CI2.
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4.  Adjust R15 for a reading on the test DVM of 0 +2 uVdec.

4-68i. SENSOR ADJUSTMENT

4-68j. Perform the Sensor Adjustment using the following procedure:

1.  Connect the characterized 5200A to the 8502A/AT input terminals as shown in Figure 4-3b.
2. Select the AC Function on the 8502A/AT.

3. Manually select the 1V Range on the 8502A/AT.

4. Select a 1.25V @ lkHz output from the 5200A.

5. Adjust R35(Ampl PCB) until the reading displayed in the fast mode is within = 00065 of the reading obtained in the
high accuracy mode.

6. Select a 0.125V @ 1 kHz output from the 5200A.

7.  Adjust R26 ( Ampl PCB) until the reading displayed in the fast mode is within £.00013 of the reading obtained in the
high accuracy mode.

8.  Repeat steps 3 through 7 until no further adjustments are required.
4-68k. ATTENUATOR AND AMPLIFIER ADJUSTMENTS

4-681. Perform the attenuator and amplifier adjustments using the following procedure:

1.

2.

3.

~

Connect the characterized 5200A/AT input terminals as shown in Figure 4-3b.

Select the AC Function on the 8502A/AT.

Perform the tests and adjustments, if applicable, in steps 1 through 4 of Table 4-5a.

Table 4-5a. Amplifier and Attenuator Adjustments

STEP 8502A/AT 5200A/5205A READING BETWEEN ADJUSTMENT
RANGE VOLTS HERTZ MINIMUM MAXIMUM

1 1V 1 1k .99998 1.00002 R1 (Atten)
2 300 mV 400m 1k 399.994 (-3) 400.006 (-3) R54 (Ampl)
3 3v 4 1k 3.99994 4.00006 R2 (Atten)
4 10V 10 1k 9.9998 10.0002 R52 (Ampl)
5 100V 100 1k 99.998 100.002 R3 (Atten)
6 600V 100 1k 99.998 100.002 RS (Atten)
7 300 mV 400m 20k 399.994 (-3) 400.006 (-3) C8 (Atten)
8 1V 1 20k .99998 1.00002 C11 (Ampl)
9 3V 4 ™ See Fig. 4-4a See Fig. 4-4a See Fig. 4-4a
10 10V 10 1M See Fig. 4-4a See Fig. 4-4a R13 (Atten)
11 10V 10 50k 9.9998 10.0002 C15 (Atten)
12 3V 4 50k 3.99994 4.00006 C12 (Ampl)
13 100V 10 1M See Fig. 4-4b See Fig. 4-4b See Fig. 4-4b
14 30V 10 1M See Fig. 4-4b See Fig. 4-4b R16 (Atten)
15 100V 100 50k 99.998 100.002 C20 (Atten)
16 600V 100 50k 99.996 100.004 C27 (Atten)
17 100 mV 110m 1k 109.997 (-3) 110.003 (-3) R56 (Ampl)
18 100 mV 110m 50k 109.997 (-3) 110.003 (-3) R72 (Ampl)
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4.

10.

11

12.

13.

Repeat step 1 of Table 4-5a and verify that the displayed reading is within the stated tolerance. If an adjustment is
required, perform the four steps until all four readings are within tolerance without any further adjustments.

Perform the tests and adjustments, if applicable, in steps 5 and 6 of Table 4-5a.

Perform the tests and adjustments, if applicable, in steps 7 and 8 of Table 4-5a. Repeat the tests until both steps are
within tolerance without further adjustment.

Perform the tests and adjustments, if applicable, in steps 9 and 10 of Table 4-5a. Record the readings for both steps,
then use the example shown in Figure 4-4a to compute the adjustment figure for step 10.

Perform the tests and adjustments, if applicable, in steps 11 and 12 of Table 4-5a. Repeat the tests until both steps are
within tolerance without further adjustment.

Verify that the readings in steps 9 and 10 of Table 4-5a are still within the computed tolerance. Repeat steps 9 through
12 of Table 4-5a until all four steps are within tolerance without further adjustment.

Perform the tests and adjustments, if applicable, in steps 13 and 14 of Table 4-5a. Record the readings for both steps
then use the example shown in Figure 4-4b to compute the adjustment figure for step 14.

Perform the tests and adjustments, if applicable, in steps 15 and 16 of Table 4-5a.
Connect the characterized 5200A to the 8502A/AT input terminals as shown in Figure 4-3a.

Perform the tests and adjustments, if applicable, in steps 17 and 18 of Table 4-5a.

Select the following functions on the instruments indicated:

Characterized 5200A output of 10V at 1 MHz
9502A/AT 10V range

Use the following formula to compute the reading RA4
then adjust R13 for Rp4.
Ra =[10+ (R1*0.5) - (R2 * 1.25)] £0.0150

Where:

R1 = Recorded reading at 10V, 1 MHz; 10V Range
R2 = Recorded reading at 4V, 1 MHz; 3V Range

Figure 4-4a. 10V Range Adjustment Computation

Select the following functions on the instruments indicated:

Characterized 5200A output of 10V at 1 MHz
8502A/AT 30V range

Use the following formula to compute the reading Ra,
then adjust R16 for Ra,.
RAo =[10 + (R3 " 0.5) - (R4 * 0.5)] £ 0.0150

Where:
R3 = Recorded reading at 10V, 1 MHz; 30V Range
R4 = Recorded reading at 10V, 1 MHz; 100V Range
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ADD
4-72a.

4-72b.

THE FOLLOWING PARAGRAPH AFTER PARAGRAPH 4-72:

8502A/AT

Troubleshooting of the Thermal True RMS Converter for fault isolation is contained in Tables 4-7, 4-8, 4-9, and
4-10. If a component is replaced during troubleshooting, it might be necessary to reselect one of the selected components,
adjust one of the non-recurring adjustments, or use a specific procedure to replace the component. If there is any question,
refer to the paragraphs covering these topics later in this section.
If the troubleshooting requires opening the Thermal True RMS Converter module while power is applied to the
instrument the module must be installed a special extender PCB. The extender is available from Fluke by ordering kit

8502A-7001K.

Table 4-7 Thermal True RMS Converter Module Troubleshooting

Go to the step
number given
SJSP ACTION for correct
. response
YES NO
1 Perform the DC Volts Performance Test
2 |Is the DC Volts Performance Test within the listed tolerances? 4 3
3 | Troubleshoot the DC portion of the instrument using the procedure in Table 4-6. Repair as required
then resume at step 1.
4 | Perform the Thermal True RMS Performance Test.
5 Is the Thermal True RMS Performance Test within the listed tolerances? 45 6
6 |Remove modules not required for Thermal True RMS option, i.e., the Ohms Converter, Calibration
Memory, Isolator, and IEEE Interface, then repeat the Thermal True RMS Performance Test.
7 |Is the Thermal True RMS Performance Test now within the listed tolerances? 8 9
8 |Replace the modules one at a time until the failed reading returns. Repair or replace the last module
reinserted in the instrument then resume at step 4.
9 | Check the Supply voltages. Place the test DMM LO on AR (P11-9/30).
VA1 (P11-28) +14.25 to +15.75 Vdc
VA2 (P11-8) -14.25to -15.75 Vdc
VA4 (P11-7) (Ampl PCB only) -29 to -32 Vdc
Vcc (P11-12/33) (Atten PCB only) =-15 Vdc
Vss (P11-11/31) =-20 Vdc
Vcec (DMM HI) to Vss (DMM LO) +4.9 to +5.2 Vdc
10 |Are the supply voltages within the listed tolerances? 12 11
11 | Check the power supply and instrument bus using the procedures previously given. Repair or replace
as required then resume at step 4.
12 |Is the voltage between TP1 (DMM HI) and Input Low (DMM LO) equal to 0 50 uVv? 21 13
13 |With the DMM LO on TP1 is the signal at U5-7 (Ampl) >5 Vdc and at U5-1 (Ampl) <-5 Vdc?| 14 15
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Table 4-7. Thermal True RMS Converter Module Troubleshooting (cont)

STEP,
NO.

ACTION

Go to the step
number given

for correct
response

YES

NO

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Check U13, Q32, Q33, and their associated components on the Amplifier PCB. Repair as required then
resume at step 4.

With the DMM LO on TP1 is the signal at U5-6 (Ampl) >-0.7 Vdc?

Check U5 and its associated components onthe Amplifier PCB. Repair as required then resume at step
4.

Remove and disconnect power from the 8502A/AT. Measure the resistance between TP1 and TP2 and
between TP1and TP5 of the Amplifier PCB using a test multimeter whose ohms function output s less

than 5 mA.

Is the resistance reading 294 ohms 7% between TP1 and TP3, and 389 ohms +8% between TP 1 and
TP5?

Check in sequence the following items on the Amplifier PCB:
a. Switching transistors Q26, Q12, Q14, Q16, and their associated components.

b. Q28 and its associated components.
c. Q19, Q18, Q31, and their associated components.

d. Q10, Q8, and their associated components. (The gate voltages on Q8 and Q10 normally vary
approximately 1V from off to on.)

e. Amplifier U1 and its associated components. Repair as required then resume at step 4.
Check the RMS Sensor using the procedure in Table 4-8. Repair or replace then resume at step 4.
Does the fault occur only if the high accuracy and/or the fast enhanced modes are selected?
Connect a test DMM between TP8 (HI) and TP 1 (LO)on the Amplifier PCB, then apply a full scale
voltage input to the 8502A/AT terminals. (Apply an input equal to the full scale reading rather than the

range title of the defective range.)

With the high accuracy mode selected, does the reading at TP8 remain stable(+ 50 uV)after the initial
settling period of approximately 0.5 second (the settling period repeats every 3 seconds).

Check the sensor adjustment portion of the Calibration Procedure. Adjust or repair as required then
resume at step 4.

CheckU11,U12, Q19, Q18, Q31, and their associated components. Repair as required then resume at
step 4.

Select the AC + DC Volts function and Autorange. Apply a 1 Vdc signal to the 8502A/AT input term-
inals.

With the instrument still in Autorange and the input unchanged, select the AC Volts function.

16

19

22

24

17

20

26

25

30
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Table 4-7. Thermal True RMS Converter Module Troubleshooting (cont)

Go to the step
number given
STEP ACTION for correct
NO. response
YES | NO
28 |Is the instrument reading within the required tolerance with the AC + DC Voilts function selected and| 29 37
approximately zero with the AC Volts function selected?
29 |Check the following items in the sequence listed until the fault is located, repair as required, then
resume at step 4. If the fault is not located in one of these areas, proceed to the next step in the table.
a. K2 and K3 on the Attenuator PCB for the proper switching action.
b. C1 through C4 on the Attenuator PCB.
c. U3 and its associated components on the Amplifier PCB.
d. Voltages at Q1-7 using the typical voltages in Table 4-9.
e. Attenuator circuits on the Attenuator PCB.
30 |Check the voltages present at TP5 against the typical voltages in Table 4-9.
31 |Are the readings at TP5 compa<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>