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WARRANTY

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

The JOHN FLUKE MFG. CO., INC, warrants eash Instrument it manufactures to be free from defects in material and
workmanship under normali 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, negiect, accident, or abnormal
conditions of operations.

In the event of failure of a product covered by this warranty, John Fluke Mfg. Co., Inc., wili repair and calibrate an
instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's
examination discloses io its satisfaction that the product was defective. The warrantor may, at its option, replace the
product in lieu of repalr. 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 FOREGQING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,

INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY CF MERCHANTABILITY, FITNESS,

OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLLUKE MFG. CO., INC., SHALL

NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
* CONTRACT, TORT, OR OTHERWISE. :

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

1. Notify the JOHN FLUKE MFG. CQ., ING., or nearest Service facility, giving full details of the difficulty, and
include the madel number, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded to ycu. i

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

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUS'_TMENT

All shipments of JOHN FLUKE MFG. CC., INC., instruments should be madé 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 thatis rigid and of adequate size. If a substitute containeris used, theinstrument 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 deliveryto purchaser. All material in the
container should be checked against the enclosed packing list. Themanufacturer will not be responsible for shortages
against the packing sheet unless notitied immediately. If the instrument is damaged in any way, a ¢laim 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. CC., INC, will be happy to answer all appiications or use questions, which will enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O. BOX
C9080, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluke (Holland) B.V., P.O. Box
5053, 5004 EB, T1Iburg, The Netherlands .

- *For 'Europear_i customers, Air Freight prepaid.
John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, Washington 98206

Rev. 6/81
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‘ Section 1
Introduction and Specifications

1-1. THE 8860A INSTRUCTION MANUAL SET

[-2. The John Fluke Model 8860A Digital Multimeter is documented by a set of five
manuals: Operator, Calibration, Calculating Controller User Handbook, Service, and a
Reference Guide. The Operator Manual includes a description of the unit, installation
information, operating instructions, and routine operator maintenance. The Calibration
Manual is designed for use by the Calibration Technician. It contains specifications,
general maintenance information, access procedures, performance tests, and calibration
adjustment procedures. The Calculating Controller User Handbook contains the
operating instructions for the Calculating Controller Option (-004). The Service Manual
contains the theory of operation, troubleshooting information, a list of replaceable parts,
and schematics. Condensed operating information for both the 8860A and the
Caliculating Controller are included in the Reference Guide. The five manuals can be
separated for use in different areas or joined together in a single three-ring binder.

”

1-3.  The Operator Manual 1s divided into the following sections:

1 INTRODUCTION .~ Introduces the 8860A Instruction Manual
AND SPECIFICATIONS Set, describes the 8860A and its features,
' and lists the instriment specifications.

2 SHIPPING AND SERVICE Provides unpacking and information.
INFORMATION Instructions for contacting your local Fluke
Service Center and the John Fluke Mfig.

Co., Inc. are also included.

3 INSTALLATION AND Bench-top and rack-panel mounting
MAINTENANCE - procedures are followed by an input line
voltage verification procedure and operator

maintenance procedures.

4 OPERATING Includes an illustrated description of the
INSTRUCTIONS 8260A controls and indicators, detailed
operating notes, and operating procedures.

5 OPTION AND ACCESSORY  Provides adescription and the specifications
INFORMATION for each of the options and accessories
available for use with the 8860A. Operating
instructions are also provided for the
options. Accessory operating information is

provided with the individual accessories.

8860A
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1-4. DESCRIPTION

1-5. The 8860A is a fully-guarded, microprocessor-controlled, 5-1/2 digit, five-function
digital multimeter designed for bench-top applications. Its measurement functions
inciude: VDC, true RMS VAC (ac coupled), true RMS VAC (dc coupled), two-terminal
ohms, and four-terminal ohms. Each voltage function is provided with five ranges. Six
ranges are available for each of the ohms functions. The ranges can be selected
automatically (autorange) or manually.

1-6. Several other perfofmance features are provided with the 8860A. They include:

e . Total push-button control

e  Dual slope a/d conversion

. Push-button zero for V dc and ohms

e  Selectable sample rate and resolution (4-1/2 or 5-1/2 digitsj
° Selectable internal/external guard connection

. Selectable trigger mode: auto, mémua‘l, external

e  Three math fun;:tions: offspt, lirmits and peak—to—peak.

e  Numeric data entry push-buttons for use in loading the constants for the
offset, limits, and peak-to-peak functions.

® A 5-1/2 digit measurement display (mantissa) field with SLgn and floating
decimal point.

* A two-digit exponent field with sign for displaying exponents of 10 and high,
low, pass (H,L,P) limits mformatmn Exponents are automatically displayed for
recalled data.

. Measurement units annunqiatoré that operate in conjunction with the display
decimal point to display the selected range.

‘e Overload protection for all functions and ranges.
] Selectable local/remote operation.

1-7. The 8860A is housed in a plastic Portable Test Instrument (PT1) case. The case
inciudes 2 retractable carrving handle and a fold-down bail. When extended, the bail
provides a convenient tilt for bench-top operation. The PT] design allows the 8860A to be
stacked and latched with other instruments in the Fluke PT1 product line, Stacking saves
bench space and allows the instruments in the stack to be ' moved as a single unit.

1-8. Operating power for the 8860A is selectable for the following configurations: 100,
120, 220, or 240V ac +10%; 50 or 60 Hz. The unit is shipped in the configuration specified
at the time of purchase. Since the voltages are selectable, they can beresetin the field by a
qualified technician. (Instructions for line voltage selection are given in the Calibration
manual.)

1-9. Several options and accessories are available for use with the 8860A. The options
are listed and briefly defined in Table 1-1. A description of each option and its




specifications and operating instructions are given in Section 5, Option and Accessory
Information. (Operation of the Calculating Controller Option (-004) is described in detail
in the Calculating Controller Handbook.) Each option is field installable. Option
compatibility is defined in Table 1-2.

Table 1-1. 8860A Options

005

OPTION NO. - DESCRIPTION FUNCTION
-004 Calculating Controller | Scientific Calculator/Controller
- -005 |IEEE-488 Interface |EEE-488 Bus Interface (talker, listener)
-006 Rear Input Rear input terminals
-007 External Reference External reference for making ratio measurements
Table 1-2. Option Compatibility
OPTIONS -004 -005 -006

-007

-008

007

o = Not Compatible -

1-10. Ava1lab1e accessories include panel-mounting kits and a series of probes.
Accessory descnpnons are included in Section 5 of this manual. Operating instructions

are provided with the individual accessories.

1-11. SPECIFICATIONS

1-12.  The specifications for'the 8860A are given in Table [-3.

8860A

1-3




8860A

Table 1-3. 8860A Specifications

DC VOLTS

Ranges ...........c.ccvvveeaeeen.

Ranging .............ciceneennnn.

Polarity of Input

Resolution (Max.)

200 mV, 2V, 20V, éOOV, 1000V
Fully automatic or manual
Automatic polarity selection and display

0.0005% of full scale {1 uV on 200 mV range) with
5-1/2 digit display.

Accuracy ..............oooinnnn. .. Using front panel zero, (% input + no. of digits)
5-1/2 DIGIT DISPLAY* P
RANGE 24 HR . QO0DAY 1YR NORMAL MODE REJECTION
23°C £1°C |18°C -28°C |18°C -28°C | NO FILTER FILTER
200mV | (0.004 +3) [
2V/-200V : (0.008 + 3) | (0.01+3) >60 dB >100 aB
- (0.004 + 2) i B0, 60 Hz 50, 60 Hz
1000V ' : :
4-1/2 DIGIT DISPLAY® ‘ .
RANGE S0DAY 1YR NQRMAL MODE REJECTION
| 18°C-28°C | 18°C-28°C NO FILTER FILTER
' ' ' >60 dB >100 d8
All (0.01 + 2} (0.015 +. 3) 50, 60 Hz 50, 60 Hz

3-1/2 DIGIT DISPLAY (Available with -004 or -005 optiohs only)_

*Settling Time: 30 ms to within .01% of input step size, with filter 300 ms.

HANGE' 1YR . NORMAL MODE REJECTION
- 18°C - 28°C NO FILTER FILTER
: >40 dB

All 01+ 1 None 50, 60 Hz

Settling Time: 5 ms to within .1% of input step size, with filter 250 ms.

Common Mode Rejection

CONDITIONS ......... AR Line frequency switch properly set.
: Line frequency-at 50 or 60 Hz-=0.1%.

, One kilohm in either lead.
4-1/2 AND 5-1/2 DIGIT RATE ‘

Normal Guard ..... S >130 dB
Externai Guard (Driven) ...... >150 dB
3-1/2 DIGIT RATE ,
Normal GQuard ....eeeieeaaaan >70 dB
External Guard (Driven) ...... >80 dB
DC, ALL READING RATES .... >160 dB
Input Resistance o ‘ C
200 mV, 2V RANGES ...... ~... >>10,000 MQ
20V, 200V, 1000V RANGES .... 10MQ

P —————



Table,1-3. 8860A Specifications (cont)

input Bias Current (@ 23°C) ...... <100 pA
Zero Stability ' .

(after 1 hour warmup} .......... 10 uV for 80 days
Maximum Input .................. +1000V Pk input HI to LO

500V Pk input LO:do Earth
+30V Pk input LO to Guard

AC VOLTS (True RMS, AC only or AC + DC) |
RANGES ....evvvneuieasiensnn. .., 200 MV, 2V, 20V, 200V, 700V

Ranging. ............ U Fully automatic or manual
- . Resolution {Max) ... ............ 0.0005% F.S. (1 uV on 200 mV range) with 5-1/2
_ 7 digit display. ‘
ACCUIACY ..vivtvnirecameceaieean +{% INPUT + DIGITS), 0.5% F.S.to F. S. AC only*
] 90 DAY 1YR
: +- 1 18°C-28°C 18°C-28°C
FREQUENCY RANGE(S) 8 -
| % INPUT F—21STS__ o iy | —DIGTS
_ o 5-1/2 | 4-1/2 | . 5-1/2 | 4-1/2
20 Hz-50 Hz All ] 0.25“ 70 10 - -0.25 100 13
50 Hz-10 kHz Al 0.15 70 10 - 0.15 100 | .13
10 KHz-50 kHz 2V-700V 0.4 150 18 0.4 300 33
200 mvV 0.7 150 18 0.7. 300 33
50 kHz-100 kHz 2V-TOQV‘ . o .1.0 - 350 38
_ ' 200mv. |- . 2.5 350 38
100 kHz-300 kHz § All ’ - 8.0 700 73

*For AC + DC operation, add 0.1% of input +50 digits for 5-1/2 digit resolution.
For AC + DC operation, add 0.1% of input + 5 digits for 4-1/2 digit resolution.

Bandwidth (typical) ....... e <3dB @1 MHz

CrestFactor ...................... 3 at full range, inc'reasing down range

Input impedance ................. 10 M, € 70 pF

Maximum Input .................. 700V rms, 1000V Pk, or 2 x 107‘v‘olt/Hz, whicheveris
less. -

OHMS (2-terminal or 4-terminal) ‘ .
Ranges ............cocevevnevnnas 2000, 2 kQ), 20 kQ), 200 kQ, 2 MQ, 20 MQ

- Ranging R PP e Fully Automatic or Manual
Resolution (Max) ..... . e 0.0005% F.S. {1 mQ on 200 fange) with 5-1/2 digit
.display - ‘

8860A
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Table 1-3. 8860A Specifications (cont)

ACCUTACY .....iiiiiiiiiinnnnns Using front panel zero, (% of input + no. ofdigits}
5-1/2 DIGIT DISPLAY '
RANGE '23“22 i?*’c' o 13?2:?22;0 18°‘g’.j’§8°"o '
200 ©.(0.008 + 4) (0.012 + 4) (0.015 + 4)
2k-200 kQ (0.006 + 2) (0.01 +2) (0.013 + 2}
oM (0.01 +3) © (0.014 + 3) 0017 + 3y
20M (0.07 + 3) (0.09 + 3) 0.10+3)
4-1/2 DIGIT DISPLAY o ' .
90 DA 1 YR
RANGE i8°?3 - 2;°C 18°C - 28°C
200 - 2 MQ owot+2y - | (0.02 + 3)
. 20 MQ 0142 O (0.14+3)
"3-1/2°DIGIT DISPLAY | _
2000 -2 MQ ol (0.1+1) "
MO (0.3 +1)
" INPUT CHARACTERISTICS
RANGE ™ - CURRENT THRU RX OPEN CIRCUIT VOLTAGE
200 1 mA ' o
2k0 S 1 mA’
20kQ 100 UA
200 kQ . 10uA i Méx
amMQ | tuA,
20 MO 1 uA
Maximum Input ................. 300V DC or Peak AC
Ohms Settling Times . ‘
o 5-1/2 and 4-1/2 DIGIT 3-1/2 DIGIT
RANGE. (TO .01% OF STEP) ~ (TO .1% OF STEP)
NO FILTER FILTER NO FILTER FILTER
200 - 20 kO ' <300 ms ‘ <300 ms
200 kQ 100 ms <1.1s’ <15ms <800 ms
2m ’ <650 ms <70 ms* <500 ms
20m <1.5s* <6.8s <600 ms~ <4.5s

"For these ranges the filter is recommended. This will reduce the effects of noise pick-
up common to all high impedance measurements.

1-6




Table 1-3..8860A Specifications {cont)

GENERAL
DispLay | RESOLUTION MAX LINE FREQ. | A/D INTEGRATE
(% FS) READING/SEC (RZ) TIME (MS)
5-1/2 0.0005 25 50, 60 100
15 60 16-2/3
4—1/27 0.005 " 50 %0
3-1/2" 0.05 30 . 50, 60 2

*Accessible through IEEE-488 or Calculating Contradller options only.

Temperature

Temperature Coefficient
Relative Humidity
Shock & Vibration

0°C to -+50°C operating; -40°C to +75°C non-
operating.

0.1 x applicable accuracy specification per °C
<80% to +35°C; £70% to +50°C
MIL-T - 288008, class 4

100, 120, 220, 240V -AC +10%, 250V AC MAX,, 50 Hz
or 60 Hz

13.08 cm x 20.45 cm x 32.69 cm {HxWxL)
{(5.15 in x 8.05 in x 12.85 in) See Figure 1-1.

3.39 kg (7.48 ibs.)

Relates solely to insulating or grounding properties
defined in IEC 348

2045¢m I
{8.051in)

.08cm
.151n)

oW
- O

FRONT
32.69cm |

(12.85 in} b

SIDE

Figure 1-1. Qutline Drawing

8860A
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Section 2
Shipping and Service Information

2-1. INTRODUCTION

2-2. The 8860A is packaged and shlpped ina foam—packed container. Upon receipt of
the instrument, inspect it throughly for possible shipping damage. Special instructions
for inspection and claims are included on the shipping container.

2-3. If reshipment is necessary, use the original container. If the original container is not
available, order a new one from John Fluke Mfg. Co., Inc.; P.O. Box 43210; Mountlake
Terrace, WA 98043; telephone (206) 774-2211.

2-4. SERVICE INFORMATION

2-5. Each John Fluke Model 8860A Digital Multlmeter is warranted for a period of 1
year upon delwery to the original purchaser The WARRANTY is located at the front of
this manual. : ‘

2-6. Factory authorized calibration and service for each Fluke product is available at
various worldwide locations. A complete list of these service centers is given in Appendix
A. If requested, an estimate will be provided before any work begins on instruments that
are beyond the warranty period.

2-7. QUESTIONS/PROBLEMS

2-8. For any additional information, contact your .nearest John Fluke GSales
Representative (see Appendix A) or the John Fluke Mfg. Co., Inc. at the address or
telephone number given above.

8860A
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, . ‘Section 3
Installation and Maintenance

-1. INTRODUCTION , :
3-2. This section of the manual contains’ installation and operator ' maintenance
information for the basic 8860A. Review the installation information prior to using the
instrument. ‘Have a qualified technician perform any procedures that require internal
access to the 8860A. Perform the operator maintenance procedures as requtred

3-3. Installation and maintenance procedures that apply to the 8860A Options are
included in Section 5 of this manual. The installation of these options must be performed
by a qualified technician. However, some routine mamtenance procedures such as
battery replacement can be accomphshed by the Operator

3-4. INSTALLATION

3-5. Bench- Top

3-6. The 8860A is designed primarily as a bench-top 1nstrurnent it holised ina Fluke
Portable Test Instrument (PT1) case. The case includes: non-marring rubber feet, a fold-
down bail for tilting the unit, a retractable carrymg handle and the ability to stack and
lock with other PTI instruments.

3-7. The fold-down bail is located on the bottom front of the instrument. To use the
bail: pull it away from the bottom of the instrument by its cross-bar, and lock it in the
extended position by pressing it up into the case. To retraet the bail: pull it out of the
locked position, fold it up, and press it into its retracted position latch.™

3-8." The stacking feature o‘f the PTI case allows the 8860A to be stacked with, and
iocked to other Fluke instruments in the PTI product line. Use the following procedure to
stack PTI instruments: ' -

1. Locate and pull the black latches on both sides of the unit to their extended
posmon

2. Place the unit on top of the PTI stack w1th the front panel toward the front of
the stack.

3. When the untt is properly seated, push both latches in. This will lock the unit to
the stack.

3-9. Rack-Panel Mounting |

3-10. A series of rack-panel-mount kits (accessories) are available for installing the
8860A in a standard 19-inch equipment rack or in a DIN-size panel opening. The
available kits are shown in Table 3-1. Typical kit configurations are shown in Figure 3-1.
Installation instructions are included with each kit.

8860A
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Table 3-1. 8860A Panel-Mount Kits

DESCRIPTION MODEL NUMBER
Rack Mount, 19-inch, Offset-RightY2016 Y2016
Rack Mount, 19-inch, Side-by-sideY2017 Y2017
Panel Mount, DIN-SizeY2021 Y2021

3-11. Input Line Voltage

3-12. The 8860A is internally configured to operate from a 100, 120, 220, or 240V ac
+10% (250V ac maximum), 50 or 60 Hz £0. 1% power line. A decal on the rear panel of
the instrument specifies the voltage selected prior to shipment. The procedure to select
another voltage or frequency is given in the 8860A Calibration Manual. The selection
procedure should be performed only bya qualtﬁed technician. :

3-13. Line voltage is applted to the 8860A by way ofa rear—panel three- prong power
connector. Use the three-wire line cord supplied with the unit to make the connection
between line power and the §8860A. The offset prong on the line cord should be connected
to a high quality earth ground . . , :

3- 14 OPERATOR MAINTENANCE .

3-15. Operator maintenance for the 8860A is limited to cleamng and fuse replacement
Detaiied calibration and service procedures are included in the Calibration and Serv1ee
Manuals.

3-16. Fuse Replacement

3-17. The fuse is located in the lower-left corner of the rear panel When fuse
replacement is nécessary, remove the fuse-cap by turning it.1/8 of a turn
counterclockwise with a screwdriver. The fuse will pull out with the fuse-cap. Replace the
fuse with one of the proper ratmg

For 110 or 120V ac, use 1/4A slo-blo 250V
For 220 or 240V ac, use 1/8A slo-blo 250V

3-18. Cleaning

3-19. Periodically clean the front panel using a soft cloth dampened with a mild solution
of detergent and water. Use low pressure air (<20 psi) to clear dust from corners, crevices,
and rear-panel connectors.

-CAUTION

Do not use aromatic hydrocarbons or chlorinated solvents for cleanihg
the 8860A. They have adverse effects on plastic materials.




RACK MOUNT
FRONT PANEL

RACK MOUNT
FRONT PANEL

MODEL Y2017 SIDE-BY-SIDE

Figure 3-1. Rack Mount Kits.
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Secfion 4
Operating Instructions

4-1. INTRODUCTION

4-2. This section of the manual contains the operating instructions for the 8860A.
Successful and efficient operation of the 8860A requires an understanding of the unit’s
features and capabilities. Both are described in detail under Operating Features and
Operating Notes. They are followed by operating instructions that assume a knowledge
of the instrument’s features and capabilities.

4-3. OPERATING FEATURES | ‘
4-4. The 8860A front-panel controls, indicators, and connectors are shown in Figure

4-1 and described in Table 4-1. Similarly, the rear-panel features are shown in Figure 4-2
and described in Table 4-2.

' ] o a o. o O
.toamlm a0 O
| o u o n
O DDDlDD "0l oo

l N .

ool | o

9 8 7 8 ' [ 4

Figure 4-1. Front Panel Controls, Indicators, and Connectors

8860A
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Table 4-1. Front Panel Controls, Indicators, and Connectors

REF. NO.

NAME

FUNCTION

Mantissa Field

‘Exponent Field

Annunciators

POWER Switch

REMOTE Indicator

Conirol

Q4T SENSE GConnectors

GUARD Switch

GD (Guard) Connector

The mantissa field is a 5-1/2 digit LED display
complete with polarity indicater and a floating
decimal point. Measurement data and other
operator data is displayed in the mantissa field.

The exponent field is a two digit LED display plus a
negative sign. It is used for dispiaying error codes,
limit results (H, L, P), and exponents of 10.
Exponents are used for entering, storing, and
recalling data. it is not used to display basic
measurement data.

Measurement units of the selected measurement
function are defined by the annunciators. They
include: V, mV, £}, kQ, and MQ,

The POWER switch is a push~push switch used to
turn the 8860A on and off.

Lights to indicate that the 8860A is in the remote
operating mode. When the light is off, the 8860A is in
the local mode.

All 8860A measurement, control, and data functions
are governed by these multi-function push-button
switches. The switches are divided into functional
groups. They are:

Measurement FUNCTIONS

Measurement RANGE

Measurement MODIFIERS

Measurement SAMPLE

Local/Remote CONTROL

Numeric'Data STORE

Numeric Data RECALL

NUM and FCN (Alternate switch assignment
selectors, NUM enabies gray assignments, FCN
enables rust assignments)

' Two recessed banana connectors (Ml andLO).They

are used for connecting the sense leads when
making four-terminal resistance measurements.

A push-push switch used {o connect the internal
guard shield to the GD (guard) connector (EXT GD})
or to the LO INPUT connector (NORM). The GD
connector is open when the GUARD switchissetto
NORM.

A recessed banana connector for making external
guard connections when the GUARD switch issetto
EXT GD. The GD connecter is open when the
GUARD switch is set to NORM.




Table 4-1. Front Panel Controls, Indicators,.and Connectors (cont)

REF. NO.

NAME

. FUNCTION

10

1

INPUT Connectors

Range

Two recessed bananaconnectors (Hland LO). They
serve as the input comnections for voltage and two-

terminal resistance measurements. They operateas

the currentsource output connections when making
four-terminal resistance measurements. '

The range indicators are the decimal points in the
mantissa field. The annunciators define the
measurement units and the range indicators define
the range in terms of the measurement units, e.g., 10
(range indicator), MQ) (measurement units) is the 10
MQ range).

N
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Figure 4-2. Rear Panel Connectors
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. Tabie 4-2. Rear Panel Connectors

REF.NO, NAME. FUNCTION

T 1/0 Cover . A protective cover that is present when the .

_ Calculating Controlier Option (-004) or the [EEE-
488 Interface Option (-005) is not installed.
Connectors are in this location if either of these .
options is installed in the 8860A.

2 Rear Input Cover | A protective cover that is present when the Rear
Input Option (-008} or the DC External Reference
) ‘O.ptio'rz (-007) is not installed. Connectors are in this
location if either option is instalied.

3 Input Power Connector | - Three-prong power connector for connecting the -

_ 8860A, by way of the line cord, to line power.
4 Fuse Houses the line power fuse.
EXT TRIG Cannector Provides BNC connection for an external trigger
input.

4-5. OPERATING NOTES
4-6. The following operating notes describe various conditions, capabilities, and
procedures that the operator should be aware of before attempting to operate the 8860A.

4-7. Initial Turn-On _
4-8. After input line power is connected to the 8860A, as described in Section 3, turn the

unit on by pressing the POWER switch to ON. The unit will initialize to the following -

configurations: YDC, autorange, all MODIFIERS disabled, slow SAMPLE RATE
(2-1/2 readings per second, 5-1/2 digit resolution). The display will remain blank until
initialization is complete. ‘

4-9. Input Overload Limits
WARNING

TO AVOID SHOCK HAZARD OR EQUIPMENT DAMAGE, DO NOT APPLY
INPUT POTENTIALS THAT EXCEED THE INPUT QVERLOAD LIMITS.

4-10. All 8860A measurement functions are input overload protected. The overload
limits are given in Table 4-3. Exceeding these limits may damage the mstrument and/or
pose a shock hazard to the operator.

4-11. Measurement Connections ‘ _
4-12. There are five test-lead connectors on the 8860 A front panel. They are divided into
three groups: INPUT HI and LO, SENSE HI and LO, and GD (guard). The following

_paragraphs discuss test lead connection and thc proper use of each of the three connector

groups.




Table 4-3. Input Qverload Limit

TERMINALS FUNCTIONS MAXIMUM INPUT

VDC = HI to LO 1000V peak
VAC LO to GD, 30V
e

VAC LO to earth ground, 500V peak
Input ‘
Q2T . - HI to LO 300V dc or peak ac
‘ Q4T
Sense CQ4T Hi to LO, 300V peak .
EXTTRIG |  ALL : 5V peak

N

4-13. INPUT H!I AND LO

4-14. Connect the test leads to the INPUT HI and LO connectors for all voltage and
two-terminal resistance measurements. The test leads are interchangeable for two-
terminal resistance measurements unless a semiconductor device is being measured. In
this event, the HI connector lead is positive with respect to the LO connector lead. Test
currents and open circut voltage for all resistance ranges are listed in Table 4-4.

4-15. When making voltage measurements, connect the LO connector lead probe to
circuit common or the lowest of the_two potentials with respect to earth ground. This
establishes the reference level for the measurment and ensures a proper polarity
indication for dc measurements. It also minimizes the possibility of exceeding the 500V
peak limit between LO INPUT connector and earth ground. Connect the HI connector
lead to the highest of the two terminals with respect to earth ground.

4- 16 SENSE HI AND LO

4-17. The Q4T SENSE connectors prov1de for the connection of sense leads when
making four-terminal measurements. They are used in conjunction with the INPUT
connectors. A constant test current is supplied to the test resistor through the INPUT
connector test leads. The sense test leads are connected across the resistor as voltage
sensors. As a result, errors caused by the voltage drop across the INPUT connector test
leads are eliminated from the measurement.

Table 4-4. Q2T and Q4T Test Current and Open Circuit Voltage

RANGE TEST CURRENT OPEN CIRCUIT VOLTAGE
1000 1 mA

1kQ 1 mA

10 kQ 100 uA < 8V dc on all ranges
100 kG 10 uA

1 MQ 1 uA

10 MQ 100 nA

4-18. Proper use of the SENSE HI and LO connector is shown in Figure 4-3. Notice
that the HI and LO test leads for both the INPUT and SENSE connectors are paired at

8860A
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the test resistor, i.e., INPUT HI and SENSE HI are connected together, as are INPUT
LO and SENSE LO The test current and the open circuit voltages for four-terminal
measurement are the same as those listed in Table 4-4.

. ' 'SENSE H!

INPUT HI
. RESISTOR 2
UNDERTEST «

' INPUT LO

SENSE LO

Figure 4-3. Test Connections for Four-Terminal Resistance Measurements

4-19. GD (GUARD} - '

4-20. " The GD connector operates in conjunction with the GUARD switch to eliminate

measurement errors associated with common mode voltages which are encountered when
‘ makmg flodating measurements. Fi gure 4-4 shows some typical measuremert connections

using the guard. If external guarding is not required for a measurernent set the GUARD
'sw1tch to the NORMAL position.

4-21. The GUARD switch is a two-pos1t10n mechanical latchlng switch. When the
switch is set to the out position (NORMAL), it conneéts the internal guard shield to the
LO INPUT connector and disconnects the front-panel GD connector from the internal
guard shield. When the Guard switch is set to the in position (EXT GD}, it disconnects the
internal guard shield from the LO INPUT connector and connects the front-panel GD
connector to the internal guard shield.

4-22. Display Indications :

4-23. The display, as shown in Figure 4-1, consists of a 5-1/2 d1g1t mantissa field, a two
digit exponent field, range indicators, and function annunciators. A given display reading
uses a combination of these indicators to communicate with the user. Display
information is.presented in ome of the following forms: measurement data;

overrange/overvoltags indications; hlgh low, pass indications; numeric input data and
‘error codes.

'4-24. MEASUREMENT DATA

4-25. Basic measuremnt data is displayed in the mantissa field as a 4-1/2 or 5-1/2
(selectable) digit reading with a floating decimal point and function annunciator. Range
information is provided by the decimal point and a function annunciator. The exponents
are not used in displaying measurement data.

'4-26. OVERRANGE AND OVERVOLTAGE

4-27.  An overrange display indicates a reading above the limit or capability of the
present range. It appears as a 1 in the most significant digit of the mantissa field (with
polarity for VDC), and the decimal point indicates the range. The rest of the display is
blank. Removing the input condltlon or changing to an acceptable range. clears the
indication. :

4-6
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Figure 4-4. Guard Connections
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4-28. An overvoltage display indicates that the input voltage level exceeds the
maximum input specified for the instrument (1000V dc or 700V rms ac). It only occurs on
the 1000V range. The display will indicate the measured value, but will flash to 1nd1cate
the overvoltage cond1t10n and the potential for instrument damage.

4-29. HIGH-PASS-LOW '

4-30. Part of the display for limits and pk-pk measurements is a single H, P, or L(h1gh
pass, or low) character in the exponent field. This character is the result of a comparison
and complements the measurement data. Refer to the limits and pk-pk functions
described later in this section.

4-31. NUMERIC INPUT DATA . .

4-32. Numeric data can be entered manually from the front panel of the 8860A. The
data is displayed as it is entered. It appears as a left justified, dimensionless number with a
decimal point. Exponents may be used with numeric input data. The exponent field
includes polarity and a two digit exponent of 10.

4-33. ERROR CODES ‘

4-34. The 8860A has built-in diagnostic software for analysing operation of the front-
panel controls. An error code is displayed when an improper operation is detected. The
code is displayed as Err in the mantissa field and a two digit number in the exponent field.
Table 4-5 lists and defines the 8860 A error codes: Errors that are not caused by hardware

failures are automaucally cancelled when the next reading is taken or another function is
selected. -

Table 4-5. 8860A Error Codes

ERROR CODE | : - DEFINITIONS

10 External reference not present. Connect reference or canf:el selection.

11 input greater than analog zero range (99 uV or 99 mQj. Verify DMM
Calibration.

12 A/D data received is not BCD.

13 Exponent magnitude too large,

14 Guard Crossing data error. Cannot start receiver. ‘

15 Guard Crossing data error. Bit error in receiver.

16 Guard Crossing. data error. Cannot start transmitter.

17 Guard Crossing data error. Bit error in transmitter.

18 - Offset result cannot be displayed. Overrange indication has priority over
display of this error code. Reduce offset or input.

4-35. Front-Panel Push Buttons

4-36. All push-button switches on the 8860A front panel; except NUM, FCN,
GUARD, and POWER; have multifunction assignments. Their primary assignments are
labeled in black above each switch. Alternate assignrients are labeled in gray and rust,
beside and below each switch. The alternate functions are enabled by pressing either the
NUM or the FCN switch. The-NUM switch enables the gray functions next to the

i



switches. The NUM light is lit while the gray functions are enabled. Pressing NUM again
turns off the NUM light and returns the push-button switches to their primary (black)
assignments. The FCN switch is used in the same manner as the NUM switch. Pressing
FCN enables the rust switch assignments.

4-37. The black and rust assignments are used for DMM control and storage functions.
The gray assignments are the equivalent of a numeric keyboard; they are used to
manually enter numeric data. Numeéric entries are used in conjunction with, and as
supplements to the control and storage functions. Each of the front-panel switch
assignments and the proper use of each switch is described in the following paragraphs.
The descriptions are keyed to the switch grouping as outlined on the front panel.

NOTE

The function and operation of the POWER and GUARD switches are
described earlier in this section under Initial Turn-On and Measurement
Connections.

4-38. FUNCTION

4-39. The FUNCTION switches provide for the selecnon of the measurement function,
They are electronically interlocked so that only one function can be selected at any given
time. Available functions include: VDC, VAC «~ | VAC T~ |, Q2T, Q4T. Pressing any
one of the FUNCTION switches will enable that function and disable the previous
function. Remember, the alternate rust assignments require the use of the FCN switch.
Proper selection is verified by a light next to the switch assignments. (The ZERO function
is a momemtary control and does not require a light).

4-40. Each of the FUNCTION switches, their operation, and their interaction with
switch groups is described in the following list:

Ovic== The VDC=+ function is used for making dcvoitage measurments. It can be
used in conjunction with the FILTER MODIFIER and the ZERO

[____] FUNCTION switches. Noise rejection is improved when the filter is
enabled. Unwanted voltage offsets can be eliminated from a measurment by

enabling the ZER O function. The proper use of the zero feature is described

later in this list.

QvAit~ The VAC «~ function isused for making ac coupled, true rms ac voltage

D measurements. The FILTER and the ZERO switches have no affect when
: the VAC v~ function is enabled.

The VAC = function is used for making dc coupled, true rms ac voltage
measurements; the dc component is included in the measurement result. The
FILTER and the ZERO switches have no affect when the VAC function is
enabled.

"0 o2t The Q2T function is used for making two-terminal resistance
measurements. The measured resistance is sensed at the INPUT connectors.

D . As-a result, lead resistance is included in the measurement. Short the test
leads and enable the ZERO function to eliminate unwanted lead resistance

from the measurement. The zero for VDC and Q2T are separate and
independent operations. Enable the FILTER to improve noise rejection.

8860A
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The 04T function is used for making four-terminal’resistance
measurements. The measured resistance is sensed at the test resistor. As a

O o result, lead resistance is eliminated from the measurement. Proper
connections for four-terminal resistance measurements are described earlier
in .this section under Input Connections. The ZERO and FILTER are
functional if requn*ed

: D The ZERO function is used for making zero offset corrections when using
the VDC, Q2T, or 04T measurement functions. Separate and independent

ZER0 corrections are stored for VDC and ohms. To correctly zero a function,
' short the test leads and enable the ZERO function. Zero corrections are
limited to the range of =99 uV or 99 m(). An Err [1 is displayed if the
correction value is not within the usable range.
4-41. RANGE

4-42. Measurement ranges for the enabled measurement function are selected usingthe
RANGE switches. These include: AUTO (autorange) UP, and DOWN. Autoranging is
enabled- or disabled each time the AUTO switch i3 pressed (toggle operation). The
operation and interaction of the switches is described in the following list:

[J AT0  Autorange is enabled when the AUTO light is on. When the light is off,
D " ranges are selected manually using the UP and DOWN switches. When
autorange is disabled the present range remains enabled, as 1nd1cated by the

_decitnal point in the mantissa field.

"Autorange is disabled by préésing thé AUTO switch to turn off the AUTO
light. It 1s also disabled when the UP or DOWN switch is pressed, and the
indicated range change is possible. If a change is not possible (i.e., the

h1ghest UP, or lowest, DOWN, range is already selected), autorange
remains enabled.

UP The UP switch is used to manually select the ranges above the one indicated

D by the decimal point in the mantissa field. Each press of the UP switch

increments the 8860A to the next higher range. If it is pressed while

autorange is enabled, it cancels autorange and selects the next higher range.

If a higher range is not available, the command is ignored unless a voltage
function is enabled. In this event autorange is cancelled.

00WN  The DOWN switch is used to select theranges below the one indicated by the

D "decimal point in the mantissa field. Each press of the DOWN switch
decrements the 8860A to the next lower range. If it is pressed while
autorange is enabled, it cancels autorange and selects the next lower range.
If a lower range is not available, the command is ignored.

4-43. MODIFIERS _ ‘ L

4-44. The MODIFIER switches control independent functions that supplement the
basic measurement functions. They include: FILTER, LIMITS, PX-PK, EXT REF, and
OFFSET. The switches operate in a toggle fashion and are not interactive except for
LIMITS and PK-PK. A light next to each swiich is lit when the modifier is enabled. The
function and operation of each of the MODIFIER switches is given in the following list.

O FLTER © The filter, when enabled, provides additional noise rejection for
D measurements using the VDC, Q2T, and Q4T FUNCTIONS. The
VAC«~ and VACT= FUNCTIONS are not affected by the FILTER

modifier. When the FILTER light is on the filter is enabled.
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- JEexT REF  The EXT REF modifier is functional only when the External Reference, ;1
D Option -007, is installed in the 8860A. If the External Reference Option is &
not installed, an error code (Err 10) is displayed when EXT REF isenabled. i

When the External Reference Option is installed and enabled, a voltage
applied to the rear panel EXT REF terminals (=1 to 11V dc) is used in place o
of the internal voltage reference. Measurements are displayed as 10X the g
ratio of the input voltage (VDC, VAC «~, or VAC T~ ) to the external E
reference voltage. Refer to Section 5 of this manual for a description of the !
External Reference function and details for makmg resistance ratio
measurements

[0 oFfFSET  The offset feature is used to subtract the numeric contents of the Offset Data
D Register from the present measurement and display the result. An error
code, Err 18, is displayed when the computed offset value is beyond range

for the selected measurement function.

The offset value subtracted from the display is stored in the Offset Data
Register. The stored value can be taken from a displayed reading or keyed in
manually from the front panel. Stored data is retained for future use when
the offset function is disabled. Instructions for storing and recalling data
from the Data Registers are given later in this section under Data Registers
and Alternate Switch Assignments.

O LiMITS  Pressing the LIMITS switch will enable the limits function and cancel the

D PK-PK function if enabled. The limits function compares the present

: measurement to the contents of the High and Low Data Registers and
displays an L, P, or H in the exponent field.

H when reading is > high limit .
L when reading is < low limit . :
P when low < reading < high o

Enabling the PK-PK function cancels the LIMITS function if enabled. The
PK-PK function is used to store the high and low level changes that occur
[3 PK-PK about a reference level. It can be used with all measurment functions.

When a PK-PK measurement is initiated, each new measurement is
compared with the values stored in the ngh /Low Data Registers. If the
measurement is higher than the high limit value, the High Data Register is
updated to the measurement value, and an H is displayed momentarily in _
the exponent field. If the measurement is lower than the measurement value, i
the Low Data Register is updated to the measurement value, and an L is
displayed momentarily in the exponent field.

The high and low limit values can be set to specific values prior to starting
PK-PK measurements, or they can both be preset to the present
measurement value. Instructions for operating the Data Registers are given
later in this section.

4-45, SAMPLE
4-46; The SAMPLE switches are used to select the trlgger mode and to estabhsh the
display resolution. Trigger selections inciude continuous, manual, and external. Two




switches control the sample mode: TRIG ARM and RATE. The TRIG/RUN switch is
used primarily as a manual trigger. The function and operation of each of the SAMPLE
switches follow:

RATE The Rate switch seleets one of two continuous sample rates. Display

D resolution and integration period are a function of the selected sample rate.
The sample rates (readings per second, rps) resolution (digits), and
integration periods (ms) are as follows:

1. 2-1/2 rps, 5-1/2 digits, 100 ms
2. 15 rps (60 Hz), 4-1/2 digits, 16-2/3 ms
12-1/2 rps (50 Hz), 4-1/2 digits, 20 ms

' The selected reading rate (élow or fast) can be determined’ by observing the
TRIG/RUN light while continuous sample is enabled. The light blinks once
for each sample. ‘ _

The TRIG ARM switch is used to select the trigger mode (continuous
LITRIG ARM A R light is off. When the TRIG ARM light is on, continuous sample is
disabled. However, the selected resolution and integration period are not
altered. A sample is initiated by pressing the TRIG/RUN switch or by using
an external trigger at the rear-panel EXT TRIG connector. The
TRIG/RUN light blinks to indicate that a'sample is being taken.

D TRIG/RUN  The TRIG/RUN switch is active when the TRIG ARM light is on. Itis used
D in the local mode to manually initiate a measurement. The TRIG/RUN
' light blinks to indicate that a measurement is being taken.

In the remote mode, the TRIG/RUN switch is used with the Calculating
Controlier (Option -004) as a RUN command. Itis also used with the IEEE-
488 Interface (Option -005). Refer to Section 5 of this manual for
information concerning the -004 and -005 Options.

4-47. CONTROL

4-48, The CONTROL switches are used to select the operating mode (local or remote)
and remote programs associated with the Calculating Controller (Option -004). They
include: LOC/REM and PROG SEL. They are active only when either the Calculating
Controller (-004) or the IEEE-488 Interface (-005) Option is instailed. The operation of
each is described in the following list:

Loc/REM  The LOC/REM switch alternately selects the local and remote operating
"'—] modes. When remote 1s enabled, the REMOTE light (to the left of the
POWER switch) is on. Local operation is enabled when the light is off.

PROG SEL  The PROG SEL switch is only active in the local mode. When it is pressed
D (in local), measurement samples are stopped and a P is displayed in the
mantissa field. The P isa prompt to enter a program label (0 - 9) for selecting

a remote Calculating Controller program.

4-49. DATA REGISTERS (OFFSET - HIGH - LOW)

4-50. The Data Registers are used in conjunction with the OFFSET, LIMITS, and PK-
PK MODIFIERS. They are controlled by the STORE and RECALL switch groups. The
STORE switches are used to enter numeric display values into the registers. The values

sample or trigger sample). Continuous sample is enabled when the TRIG




can be taken from a measurement reading or from manually entered data using the front-

panel numeric switches (i.e., the gray switch assignments associated with the NUM
switch). The RECALL switches are used to display the values present in the registers.

4-51. When the 8860A is initially turned on, the Data Registers are reset to zero. To
verify the contents of each of the registers, press the FCN switch followed by one of the
RECALL switches. The contents of the recalled register is displayed as long as the
RECALL switch is held in. The display, returns to the measurement function withina few
seconds after the switch is released.

4-52. Values are stored in the Data Registers as dimensionless numbers expressed as
exponents of 10. However, when the number is selected for storage it does not have to be
expressed as a exponent of 10. Thus, measurement values can be stored directly from the

display or they can be manually entered. The exponent of 10 conversion is accomplished
by the 8860A.

4-53. Therange of values that can be stored in the Data Registeris 11.99999 199. If the
maximum value is exceeded, an error code, Err 13, is displayed. A summary of the Data
Register 0perat1ons follows:

$TORE  Use these sw1tch sequences to store presently displayed numeric values
(including exponents if any) in the addressed Data Register:

FCN STORE OFFSET
FCN STORE HIGH
FCN STORE LOW

Use this switch sequence to store presently displayed numeric values
(including exponents if any) in both the High and Low Data Registers.

FCN STORE PK-PK

recall.  Use these switch sequences to recall stored numeric values to the display.
The recalled value is displayed while the RECALL switch is held in. The
value is removed from the display a few secorids after the switch is released.

FCN RECALL OFFSET
FCN RECALL HIGH
FCN RECALL LOW

4-54. ALTERNATE SWITCH ASSIGNMENTS (SHIFT)

4-55. The FCN and NUM switches are togegle action switches, push to enable, push to
clear. They are used to enable or clear the alternate rust and gray switch assignments. The
FCN switch controls the rust assignments, -and the NUM switch controls the gray
assignments. Selectmg either assignment will cancel the other. A light next to each switch
(FCN or NUM) is turned on to indicate the enabled assignmetns. When both lights are
turned off, the primary (black) switch assignments are enabled. The operation of both the
rust and gray switch assignments is described in the following list:

0 rcN Press the FCN switch to turn on the FCN light and enable the rust switch
D assignments. Continuous sampling is stopped and the NUM (gray) switch
assignments are cleared if active. Perform the desired rust function by

-pressing the appropriate switch. After the function is executed, the FCN
light is turned off, clearing the rust-assignments.

8860A

4-13




8860A

4-14

O Num  Press the FCN switch to turn on the NUM light and enable the gray switch
D assignments. Continuous sampling is stopped and the FCN switch
asssignments are cleared if active. Perform the desired numeric entry using
the switches as a numeric keyboard. Enter digits, decimal point, and change
sign (+/-) before keying in the two-digit exponent (EEX) and its sign. Use
the clear entry (CE) switch to cancel an entry. The followmg guidelines

apply to the entry of numeric data:

- 1. Numbers that have a ﬂoating decimal point and are within the range
of £1.99999 =99 may be entered in the mantissa field. The decimal point

is ignored after its first use, and numeric entries are ignored after the field
is filled.

2. The change sign (+/~) is active in the mantissa field until EEX is
pressed. It is then active in the exponent field.

3. Exponents enter the field on the right and shift to the left.

- 4. The normal exit sequence from anumeric entry is to store the value in
one of the Data Registers (PK-PK Reset, Offset, High, or Low). Each
store sequence is as follows:

FCN STORE PK-PK RESET
FCN STORE OFFSET

FCN STORE LOW

FCN STORE HIGH

4-56. OPERATION

4-57.  With reference to the previous paragraphs, use the following procedures to make
voltage and resistance measurements.

4-58. Turn-On Procedures -
4-59. Use the following procedure to turn on the 8860A.

I, Verify the line power requirements shown on the rear of the 8860A, and connect
the unit to an appropriate power line. Use the line cord supplied with the unit.

2. Set the POWER switch to ON. The display remains blank until the unit is
initialized. Initial front panel conditions are: VDC, autorange, 5-1/2 digit display.

4-60. Making Measurements

4-61. The same basic procedure is used for making ali measurements. The only
exception is the use of the ZERO and FILTER switches. They are only functlonal when
making VDC or resistance measurements. Proceed as follows:

1. Select the desired FUNCTION.,
2. Select the desired RANGE.

3. Connect the appropnate test leads, and ZERO the display if the VDC, O2T, or
Q4T FUNCTION is selected.

4. Select the desired MODIFIERS.
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5. Select the desired SAMPLE conditions.

6. Connect the test leads to the test circuit and, if continuous sample is not
enabled, trigger a sample. The measurement will appear on the display.

7. STORE and RECALL data as required to satisfy the enabied MODIFIERS
and-the measurement requirements.
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| - Section >
Option and Accessory Information

OPTION/ ‘ ‘ DESCRIPTION PAGE
MODEL NO. '
ACCESSORIES
Y2016 Offset Rack Mount Kit . ..vuvrrreriner i ittt iiianeenn, 500-1
Y2017 Side-by-Side Rack Mount Kit .........o.iiiiiiiiiiiinan., 500-1
Y2021 PTIto-DIN-Panel Adapter . .....coiiiiiirniniieeicrinannnns 500-1
Y2023 Accessory Case .............. ettt 500-2
Y7203 2-Foot Ribbon Cable, PTL (.. i i eas 5002
Y7204 5-Foot Ribbon Cable, PTL ... ... ..o e 500-2
Y8001 IEEE-488 Cable, 1 MeLET ...ttt iiaieareeraearvannrcfieans 500-2
Y8002 IEEE488 Cable, 2 Meter v ovttiineiiiianianaereenranennnnnn 500-2
Y8003 IEEE-488 Cable, 4 Meter o .vvtni e iiiniiiiienineeaeineeneans 500-2
Y8100 DC/AC Current Probe .............. ... ... e eiaeeeeaan 500-2
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5-1. INTRODUCTION

5-2. This section of the manual documents the accessories and options available for use
with the 8860A. It consists of a table of contents and an introduction followed by a series
of subsections. The first subsection provides a description and the specifications for each
of the applicable accessories. Subsequent subsections document the available options.

5.3, Unique page and paragraph numbers are used to identify each of the subsections.
For example, the 500-x series identifies the accessories, and the 004-x series identifies the
subsection for the -004 Option (where X is the sequential page and paragraph number).




Accessories

500-1. INTRODUCTION
500-2. This subsection describes the accessories available for use with the Model 8860A
Digital Multimeter. Each accessory is described separately. The description isintended to

acquaint the prospective user with the features and capabilities of the accessory. Further
information is supplied with the accessory.

500-3. Y2016 OFFSET RACK MOUNT KIT
500-4. The Y2016 Rack Mount Kit is illustrated in Section 3 of this manual. It supports
a single D-size PT1 instrument, such as the 8860A, ina standard 19-inch equipment rack.

The instrument occupies the right half of the mounting panel the left half of the panel is
blank.

500-5. Y2017 SIDE-BY-SIDE RACK MOUNT KIT
500-6. The Y2017 Rack Mount Kit supports two D-size PTI instruments side-by-side in
a standard 19-inch equipment rack. The Y2017 is illustrated in Section 3 of this manual.

500-7. Y2021 PTI-TO-DIN PANEL ADAPTER
500-8. The Y202, shown in Flgure 500-1, adapts a single D-size PTI instrument, like

the 8860A, to a panel with a DIN-size opening. The supplied front panel dimensions are
14.55 cm x 21.4 cm.

Figure 500-1. PTI-to-DIN Panel Adapter

8860A
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500-9. Y2023 ACCESSORY CASE
500-10. The Model Y2023A is a PTl-style case. As shown in Figure 500-2, it has a

sliding drawer that provides convenient storage for small accessories. 1t is designed to
stack with and latch to the 8860A. ‘

Figure 500-2. Y2023 Accessory case

500-11. Y7203, Y7204, PT| RIBBON CABLE '
500-12. Accessory Models Y7203 and 7204 are 36-conductor cables used to connect the
Calculating Controller (Option -004) to an external printer. The cables are identical
except for length; Y7023 is 2 feet and Y7204 is 5 feet. Amp Champ, 36-pin connectors are
provided on both ends of thie cable; male on one end, female on the other.

500-13. Y8001, Y8002, Y8003 IEEE-488 CABLES

500-14. 1EEE-488 cables are-available in three lengths: 1 meter (Y8001), 2 meter
(Y8002), and 4 meter (Y8003). See Figure 500-3. These cables attach the 8360A-005 toany
other IEEE device. Each cable has double IEEE 24-pin connectors at both ends to enable
stacking. Metric-threaded mounting screws are provided with each connector.

500-15. Y8100 DC/AC CURRENT PROBE

500-16. Description

500-17. The Model Y8100, as shown in Figure 500-4, is a battery-powered clamp-on
current probe for measuring currents up to 200A dc or ac rms. Two ranges are provides
on the probe, 20A and 200A. The probe produces a dc output voltage proportionalto the
measured current. At full scale the output of the probe is 2V de. Current carrying
conductors up to 1.9 cm (0.75 inches) in diameter can be placed within the probe clamp.
Batteries and a 5-foot cable (dual banana plug on both ends) are supplied with the probe.
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Figure 500-3. [EEE-488 cable

Figure 500-4. Y8100 DC/AC Current Probe
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500-18. Specifications
FULL RANGE OUTPUT ... 2V dc
ACCURACY (Output)
DCto200Hz ............ I2% of Range
200Hzto l kHz .......... <I100A add £3% of reading
>100A add £6% of reading
FREQUENCY RESPONSE .. dcto 1.0 kHz
RECOMMENDED LOAD .. >3 kilohms
TEMPERATURE RANGE
Operating ........cooeenn. +15°C to +35°C
Storage and Operation .... -10°C to +50°C
at Reduced Accuracy
HEATING LIMITATION ... Prolonged operation above 200A ac or |
kHz can damage the probe
WORKING VOLTAGE
RATING ............... ... Core to output: 600V dc or 480V ac maximum
Output to ground: 42V dc or 30V ac maximum

500-19. Y8134 TEST LEAD SET

500-20. Description

500-21. The Y8134 Test Lead Set is shown in Figure 500-5. It includes a pouch and the
following attachments;

1. Two test leads {one red, one black) with shrouded banana connectors at both
ends. Rated 10A max, 2000V max.

2. Two test probes (one red, one black). Rated 10A max, 2000V max.
3. Two insulated alligator clips {one red, one black).
4. Two spade lags.

5. One squeeze hook. Rated 1A max, 1000V max,

500-22. Y8140 TEST LEAD SET

500-23. The Y8140 Test Lead Set consists of one red and one black 60-inch (1.52 meter)
test lead, as shown in Figure 500-6. Each lead has a standard banana plugon oneend and
an extendable tip probe on the other. This flexible metallic tip conductor may be
extended up to 2-1/2 inches, and has a clear insulation to within 1/10 of an inch of its tip.
Intended primarily for measuring voltages (to 1000V rms), the Y8140 leads may also be
used for measuring currents to 2A.

500-24. Y8833 MEMORY CARTRIDGE -

500-25. The Y8833 Memory Cartridge-is shown in Figure 500-7. It is used with the
Calculating Controller (Option -004). It contains the program memory plus the first ten
data registers for the Controller. It plugs into the rear of the 8860A-004. Instructions for
installing and using the cartridge are given in the Calculating Controller User Handbook.
One Y8833 is provided with the -004 option.

500-26. Two watch batteries are used inside the Y8833 to continuously maintain the
memory when the cartridge is not powered by the 8860A. Life expectancy for the batteries
is at least 1 year. The procedure for replacing the batteries is glven in Appendix.F of the
Calculating Controller User Handbook. oo
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Figure 500-7. Y8833 Memory Cartridge

500-27. 80K-40 HIGH VOLTAGE PROBE

500-28. Description o

500-29. 80K-40 is a high voltage probe designed to extend the ac and dc voltage
measuring capability of the DMM up to 40 kV. The physical characteristics of the probe
are shown in Figure 500-8. In essence, the probe is a 1000 :1 divider formed by two
matched metal-film resistors. The unusually high input impedance offered by these
resistors minimizes, circuit loading and optimizes measurement accuracy. A special
piastic body houses the divider and provides the user with isolation and protection form
the voltage being measured. Requires a [0 M) resistor be placed across the output when
8860A is on the two lowest ranges.

500-6
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Figure 500-8. 30k-40 High Voltage Probe

500-30. Specifications

500-31. The following specifications assume that the probe is used with a voltmeter
having a 10 megohm input impedance. A correction factor or a shunt resistor must be
used if the input impedance of the voltmeter is other than 10 megohms.

VOLTAGE RANGE ......... 1 kV to 40 kV dc or peak ac, 28 kV rms AC
INPUT RESISTANCE ...... 1000 megohms
DIVISION RATIO ......... 1000:1
ACCURACY
DC . :
1kVio20kV (... ... Linear change from 4% to 2%
20kVto30kV ..... ... +29% (calibrated to 1% at 25 kV)
30 kV to 40 kV ......... Linear change from 2% to £4%
AC e +5% at 60 Hz '

500-32. 80T-150 TEMPERATURE PROBE

-500-33. Descripiion :

500-34. The Model 80T-150, as shown in Figure 500-9, is a universal temperature probe
designed to provide a DMM with temperature measuring capability. Temperature is
sensed at the probe tip and converted into a voltage for use by the DMM. The conversion
factor is | mV per degree. Temperature scales in degrees Celsius or Fahrenheit may be
specified at the time of purchase or selected by the user. Operating power for the probe is
supplied by a disposable battery. Battery life is 1000 hours of continuous use. An on/ off
switch is provided to conserve battery life when the unit is not in use.

500-35. Specifications

RANGE ..... S -50°C to #150°C, -58°F to +302°F

RANGE SELECTION ...... Internal Jumpers (and re-calibrate)
SENSITIVITY ............. 1 mV. per °C or °F :
RESOLUTION ............. 0.1°C or 0.1°F recommendad maximum
AMBIENT TEMPERATURE

RANGE ................... 0°C to +350°C

RELATIVE HUMIDITY .... <80% non condensing :
ACCURACY ... oot Including nomimal =0.259% voltmeter error at

+15°C to +35°C ambient. Add 1°C to the
accuracy specifications if ambient temperature is
below +15°C or above +35°C.

-50°C to -25°C .......... £3°C
-25°C to +125°C ......... 42°C
+125°C to +150°C ....... *3°C-

500-7




8860A

500-8

VOLTMETER INPUT

IMPEDANCE ............. =10 megohm

MAXIMUM VOLTAGE .... Probe tip to circuit low, 350V dc or peak ac

SETTLING TIME .......... 8 seconds to settle to within | degree after a 100
degree step change at the probe tip

POWER ... Internal disposable battery, 1000 hours of
continuous use C

CONTROLS ............... Power on/off switch

Figure 500-9. 80T-150 Temperature Probe

500-36. 81RF HIGH FREQUENCY PROBE

500-37. Description _

500-38. The Model 81RF is designed to convert a de voltmeter with a.10 megohm input
impedance into a high frequency ac voltmeter. It provides a usefu! frequency range of 20
kHz to 250 M Hz. Physical characteristics of the probe are shown in Figure 500-10. The
output of the probe is a dc voltage calibrated to equal the rms value of a ' MHz sine wave
input. Requires a 10 M resistor across output when 8860A is on two lowest ranges.

500-39. Specifications . '
FREQUENCY RESPONSE .. =£I dB from 100 kHz to 100 MHz
. N (Relative to ac/dc transfer ratio)

AC-to-DC TRANSFER RATIO

(23 +5°C) 3
RMS Input (100 kHz) DC Qutput
02510 0.5V ...l 0.25 to 0.5V =1.5 dB
05t020V ... ......... 0.5 to 2.0V =0.5 dB
20t0 30V ... 2.0 to 30V £1.0 dB




EXTENDED FREQUENCY

RESPONSE ... ............ Useful for relative readings from 20 kHz to 250

‘ MHz ‘

RESPONSE. . .............. Responds to peak value of input; Calibrated to
read rms value of a sine wave.

VOLTAGE RANGE ........ 0.25 to 30V rms

MAXIMUM DC INPUT .... 350V dc

TEMPERATURE : ‘ o ‘

COEFFICIENT ...... e <0.1 of ac-to-de transfer ratio specification per

(0 to 18 °C, 28 to 50°C) °C :

INPUT IMPEDANCE ...... 12 megohm shunted by 15 pE

Figure 500-10. 81RF High Frequency Probe

500-40. 82RF HIGH FREQUENCY PROBE

500-41. Description

500-42. The Model 82RF is designed to convert a dc voltmeter with a 10 megohm input
impedance into a high frequency voltmeter. It provides a useful frequency range of 20
kHz to 700 MHz. Physical characteristics of the probe are shown in Figure 500-11 (a BNC
probe tip adapter is supplied with the 82RF). The output of the probe is a dc voltage
calibrated to equalthe rms value of a sin¢ wave input. Requires a 10 M () resistor across
the output when 8860A is on two lowest ranges.

500-43. Specifications

500-44. The frequency response and the ac-to-de transfer ratio specifications assume
the use of the BNC adapter supplied with the probe and a voltmeter witha 10 megohm
input impedance shunted by less than 200 pF. ‘

FREQUENCY RESPONSE .. Relative to ac/de tranéfer ratio

100 kHz to 200 MHz ...... *1 dB
200 MHz to 500 MHz ..... +3dB
AC-to-DC TRANSFER RATIO
(23 +5°Q)
RMS Input (10 MHz) DC Output
0.25t0 0.5V ... ... 0.25t0 05V £1.5dB
05t020V ...l 0.5 to 2.0V £0.5 dB
20t 5.0V ... .....,....20t0 50V £1.0dB
50030V L.l 5.0 to 30V £1.5dB

8860A
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EXTENDED FREQUENCY

RESPONSE ............... Useful for relative readings from 20 kHz to 700
MH:z
RESPONSE ............... Responds to peak value of input; Calibrated to

read rms value of a sine wave.
VOLTAGE RANGE ........ 0.25 to 30V rms

MAXIMUM INPUT

VOLTAGE ................ 30V rms, 200V dc¢
INPUT IMPEDANCE ...... 2 megohms shunted by <10 pF
TEMPERATURE ’
COEFFICIENT ............ <0.1 of ac-to-dc transfer ratio specification per
: °C
OUTPUT CONNECTOR .... Fits standard 0.75-inch spaced dual banana
—_ COIINEctors
' BNC ADAPTER ........... Slip-on BNC adapter is supplied with the probe

Figure 500-11. 82RF High Frequency Probe

500-45. 80J-10 CURRENT SHUNT

500-46. Description

500-47. The Model 80J-10 is a plu0 in shunt designed to convert a voltmeter into a
current meter. Two banana plugs, see Figure 500-12, with 0.75 inch spacing are used to
connect the shunt to the input terminals of the voltmeter. Input connections to the shunt
are made at two 5-way binding posts. The shunt value is selected to provide a 10 mV per
ampere output.

500-10
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Figure 500-12. 80J-10 Current Shunt

500-48. Specifications

SENSITIVITY ............. 10 mV per ampere

SHUNT RESISTANCE ..... 0.01 ohms

ACCURACY .............. £0.25% from dcto 10 kHz, rising | dBat 100 kHz
SERIES INDUCTANCE ... 83 nH

OVERLOQAD .............. >20A, not fused

500-49. GENERAL PURPOSE ACCESSORIES
500-50. Several other general purpose accessories; such as adapters, connectors, and
attenuators are available from Fluke. These are listed and described in Table 500-1.

Table 500-1. General Purpose Accessories

MODEL NO. DESCRIPTION
Y9100 8 dB Attenuator (2X), 50 ohm, 2 watt, BNC
Y101 14 dB Attenuaior {5X), 50 ohm, 2 watt, BNC
Y9102 ' 20 dB Attenuator (10X), 50 ohm, 2 watt, BNC
Y9103 50 ohm BNC Feed-Through Termination
Y9104 Alligator Clip to fit pin tip
Y2105 . Alligator Clip to fit banana plug
Y9106 BNC Tes (3 Jacks)
Y$107 BNC Tee (Jabk-Plug-Jack)
Y2108 BNC Jack to Dual Banana Plug
Y8108 ‘ Binding Posts io BNC Plug
Y8110 BNC Jack to PCB Pins
Y3111 3-Foot BNC Cable (97 cm)
Y8112 B-Foot BNC Cable (1.95m)
Y9113 BNC Plug to Dual Banana Plug
Y114 BNC Jack to 1/4in. Phone Piug
Y9115 1/4in. Phone Jack to BNC Plug
Ye1e BNC Jack to Pheno Plug
Y2117 Phono Jack to BNC Plug
Y9118 1/4in. Phone Jack to Dual Banana Plug
Y9119 " Phono Jack 1o Dual Banana Plug

8860A
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Option -004
Calculating Controller

INTRODUCTION ‘
004-2. The Calculating Controller option is a programmable scientific calculator which
has the 8860A DMM under its program control. Included in this option are the following

three pieces of hardware:

1.

A paif of circuit boards connected by a ribbon cable (mounted inside the 8860A

chassis).

2.

3.

004-3. Use of this option is mutually exclusive with use of the IEEE-488 Interface

A handheld Control Keyboard (plugs into rear option board).

Memory Cartridge (also plugs into rear option board).

option (-005). The Calculating Controller has the following features:

SAMPLE key for initiating DMM measurements
Programmable capability — 72 programmable fu.nctions'
Full scientific math function capabilities

RPN logic with XYZT stack |

Non-volatile, interchangeable program memory (Memory Cartridge)

100 merged program steps

50 data registers, 10 of which are ﬁon—volatile

Four levels of subroutines

Indirect addressing capability

Ten conditionals (eight for branching, two for loop control)
1/0 functions (for hardwiring to an external device)

Printer functions.(for accessory printer)

OPTION -004
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004- 4 Documentation for the Calculating Controller is spread among four manuals as
follows:

® 8860A Operator Manual — option section. Brief description of Calculanng
Controller; mstallatlon procedure.

e R860A Calculatmg Controller User Handbook. How to use the Control
Keyboard; detailed description of each function; how to program the 8860A.

® 3860A Calculating Controller Reference Guide. Brief pocket-size summary of
the User Handbook, with helpful reminders.

e 8860A Service Manual — option section. Theory of operation; service
information; parts lists; schematics.

004-5. INSTALLATION

004-6. The Calculating . Controller option is field installable. Install the Optmn as
follows:

1. Disconnect the 8860A from its line power, remove all front (and rear) panel
inputs. ‘

2. Remove the four screws located on the bottom of the unit, and pull the top cover
straight up and off.

3. Removethe2-1/4in.x 3—3]4111. (60 x 90 cm) metal plate from the rear palnel, by
unscrewing the four screws which hold it in place.

4. Plug the large circuit board of the Calculating Controller into the optionslot, as
shown in Figure 004-1. Make sure the edge-connector tab at the bottom of the board

plugs firmly into its socket. The two tabs at the top of the board fit into metal slots to
hold it vertical.

5. Install the small printed circuit board inside the rear panel hole, and secure it
with the four screws removed earlier.

6. Fold the excess ribbon cable between the transformer and the Rear lntcrface
board, as shown in Figure 004-1.

7. Reinstall the top cover and secure it using the four cover screws.

004-7. OPERATION

004-8. Refer to the 8860A Calculatmg Controller User Handbook for opcratmg
instructions.
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FRONT PANEL TRANSFORMER  REAR INTERFACE
- BOARD

‘ Figure 004-1. Top View of Calculatiﬁg Controtier Option
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Option -006
Rear Input

006-1.. lNTRODUCTION ‘ '

006-2. The Rear Input option relocates the fwe input connections from the 8860A front
panel banana jacks to a 20-pin connector located at the rear panel. The 8860A then makes
its voltage and resistance {(both two- and four-"terminal) measuréments. from this rear-
input connector. With the Rear Input installed, the five front panel input jacks are
completely disconnected. The Rear Input option is intended for-system apphcatmns
where smgle cable connections to the mstrument are required.

'006-3. “This opt1on is compatlble with.the External Reference option. The External
Reference uses pins K and L of the 20-pin Rear Input connector.

006-4. SPECIFICATIONS ‘

006-5. Specifications for the Rear Input Opt1on are 1dentleal to the front panel input
specifications, except for slightly different input load characteristics: input capacitance
-approximately 30 pF added. The additional lead resistance of the Rear Input option

requires rezeroing the DMM for the 200 ohm range. The voltage ratings between.

terminals are also identical to those printed on the front panel

006-6. INSTALLATION o
006—7 The Rear Input option is f1e1d installable. Install the option as follows:

1. Disconnect the 8860A from its line power, and remove all 51gnals from the front
panel inputs. .

2. Unscrew the four screws located.on the bottom of the unit, and pull the top
cover straight up and off.

3. Remove the guard cover by unscrewing its four top SCrews. (The guard COVET is
the large, gold-colored metal cover with adjustment holes.) -

- 4. Determine whether or not the External Reference {option- 007) isinstalled. The
External Reference is easily identified by a dual banana jack mounted in the rear
panel where the rear input connector will go (as in Figure 006-1).

a. If the External Reference 1s not installed in the 8R60A:

1. Remove: the A/ D- Ohms c1rcu1t board (see’” Flgure 006-1) from the
mainframe by lifting the board out.

OPTION -008
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006-2

EXTERNAL REFERENCE BOARD
{IF PRESENT)

REAR INPUT_-
CONNECTOR

NUT—

"GROUND
SCREW

BLUE WIRE

Figure 006-1. Installation of Rear Input Option

2. Remove the small (3/4in. x 1-1/2in.) plastic dummy plug, which covers a
hole in the rear panel. Save this plastic plug. It-can be reinserted if the Rear
Input is ever removed. o

" b. M-there is'an External Reference installed:" -
I. Disconnect the two External Reference wires (Violet and Gray) from the
dual banana jack mounted to the rear panel. These wires are force fitted; pull
them straight out. ' ‘ A - ' '
2. Remove the A/D-Ohms circuit board by lifting it out.
3. Remove the dual banana jack by unfastening its two screws. -
4. Remove the External Reference circuit board (identified in Figure 006-1)

from the A/ D-Ohms circuit board by first unfastening the single screw holding

it in place. This will allow the left-hand angle bracket of Figure 006-2 to be
installed. A . . o .
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5. Disconnect the five input wires where they attach to the front panel input jacks
by pulling them straight off.

6. Fasten the two small angle brackets to the A/D-Ohms board (already
removed), using the two screws and nuts as shown in Figure 006-2. (Note each angle
bracket has one threaded hole. Mount the non-threaded hole agamst the A/D-
Ohms circuit board.)

7. If the External Reference option is being instalied, then reinstall its circuit
board on the A/ D-Ohms board by first threading its two wires through the hole, and
then fastening it with’ the single screw.

8. Orient the Rear Input connector with the holes marked A, B, C, and D at the
top, as shown in the close-up, Figure 006-3. Fasten this connector to the rear panel
with two screws, as in Figure 006-1.

9. Reinstall A/D-Ohms circuit board in its slot in the main instrumeht.

10. Connect the five color-coded wires to the Rear Analog input‘board according
to the colors designated on that board. Push the connectors all the way on.

11. If the External Reference option is present, then connect the Violet and Gray
wires of that option to the pins labeled VIO and GRA on the Rear Input ctrcu1t

board. Push the connectors all the way on.

12. Fasten the Rear Input circuit board to the Al D-Ohms board by installing two
screws in the angle brackets, as in Figure 006-1.-

13.  Lead the Blue ground wire behind the shielded wire, and to the ground screw in
the corner of the guard, as in Figure 006-1. Using a nut, fasten the Blue wire to the
ground screw.

14. Reinstall the guard cover (four screws).

15. Reinstall the top cover (four screws).

TWO ANGLE BRACKETS

T e .
_ 1

A/D-OHMS CIRCUIT BOARD

| Monsmm | —

Figure 006-2. Installing Angle Bracketis for Rear Input Option

OPTION -006
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GUARD

EXT REF HI
QPTION-007

EXT REF LO

INPUT L0 —

) . —_—
OPTION:007 -

INPUT HI

— Q4T LO.

Q4T HI

NOTE: ORIENT HOLES A, B, C AND D TOWARD TOP WHEN INSTALLING.

Figure 006-3. Rear Inpui Connector, Viewed from Plug End

006-8. OPERATION ‘

006-9. Operation of the Rear Inputis 1dent1ca1 to that of the front panel inputs, except -
for the type of connector used. The pin designations are given in Figure 006-3. The plug
which mates with the rear-panel-mounted Rear Input connector can be ordered using
part number 541797, Hardware Connector Kit, from John Fluke Mfg. Co., Inc. This kit
includes a cable connector (part # 369231), and the necessary solder contacts (part #

369298).




Option -007
External Reference

007-1. INTRODUCTION ‘ ' "
007-2. The External Reference option (-007), when enabled, scales the display reading
by the quantity 10/V=er It substitutes for the internal reference used by the analog-to-
digital converter. The option is useful for measuring the ratio (mu1t1phed by ten) of two
voltages -~ VIN to VRer. :

007-3. SPECIFICATIONS _

007-4. The specifications for the External Reference option are listed in Table 007-1.
Note that the input resistance varies according to the circuit connections. Figure 007-1
shows the internal input stage of the External Reference, which causes this input
resistance to differ according to the external connection to Input Lo.

- Tabte 007-1. Specifications for External Reference Option

EXTERNAL REFERENCE o .
Range .............. T £1.0V DC to £11.0V DC

Display ................ e - 10(VIN/VREF)
ACCUIACY - .o, (1 yr, 18°C-28°C) add to specified accuracy for
' , ' " input range and function

5-1/2 DIGIT ..... e . +(.01% + 2 Digits) x (10/VREF)

A-1/2DIGIT oo . (0 01% + 2 Digits) x {10/VREF)

] 3-1/2 DIGIT ............ Do x(2 Digl‘ts) (10/VREF}
Input Resistance .. ............... 2 MQ when EXT REF HI is tied {0 INPUT LO
1 MO when EXT REF LO is tied to iINPUT LO

Maximum Input ............ +.v... £t1V EXT REF HI 10 LO

4+11V EXT REF LO to INPUT LO
+11V EXT REF HI to INPUT LO

CPTION -007
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™ 500K
EXT REF Hl O—— AL A

S .

™ ' 500K
EXT REF LO© AAA/ AN 47 -0 INPUT LO
ANALOG COMMON

Figure 007-1. Input Stage of External Reférence

007 5. INSTALLATlON

007-6. The External Reference option (-007) is field installable. This option 13
compatible with the Rear Input option (-006). The following procedure describes
installation of the External Reference (Ext Ref.) without the Rear Input optton

007-7. If the External Reference option is being mstalled with the Rear Input option,
_the 20-pin Rear Input connector will be used rather than the dual banana_]acks In thlS
case, follow the installation procedure given 'in the Rear Input option.-

1. Disconnect the 8860A from its line power; remove all 51gnals fromits front (and
rear) panel mputs e : o

2. Remove the top cover by unscrewing the four screws located on the bottom of
the unit and pulling the cover straight up and off. - :

- 3. Remove the guard cover by,unscrewing its four t0p screws. (The guard cover is
the large, gold-colored metal cover with adjustment holes.)

4. Lift out th'e'A/ D-Ohms circlit board, shown in Figure 007-2.

5. Thread the two wires (Gray and Violet) from the External Réference circuit
board through the hole at the rear, and from the component srde of the A/ D- Ohms
board as in Flgure 007-2. . -

6. Plug the External Reference board into the A/D ~-OHMS board (5-pin
~ connector). Fasten the, External Reference board in place with a screw from the
- other side. :

7. Reinstall the A/D-Ohms circuit board into its slot in the main instrument.

8. Remove the small (3/4in. x 1-1/2in.) dummy plug, which covers a hole in the
rear panel, by pushing it out. Save this plug; it can be reinserted if the Rear Input 18
gver removed.

9. From the inside, install the dual banana jack connector in the rear panel hole.
Fasten it with two screws. You will need a short, stubby screwdriver or a right- angle
screwdriver to fasten the lower screw. . .
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OPTION -007

EXTERNAL REFERENCE
DUAL BANANA : CIRCUIT BOARD
JACK- CONNECTOR -

A/D OHMS BOARD

VIOLET

Figure 007-2. Installation of Exiernal Reference Option

10. Connect the Gray wire to the lower jack and the Violet wire to the upper jack,
as in Figure 007 2.

1}, Reinstall the guard cover (four screws).

12, Calibrate REF GAIN, NULL, and REF OFFSET pots according to the
instructions given under External Reference in the 8860A Calibration Manual
These three pots are located on the External Reference circuit card.

13. Reinstall the top cover (four screws).

007-8. OPERATION
NOTE

The External Reference conditioning circuitry will not operate if the external
voltage is not referenced to the front panel INPUT LO. This can be
accomplished by tying either end of the external reference to INPUT LO, or
referencing it to some constant voltage above or below INPUT LO.

007-3




OPTION -007

007-9. To operate the External Reference option, use’the following procedure.

1. Apply a dc voltage to the External Reference connector (the upper pin is
positive).

2. Select'fhe'a‘ppfopriate function and range.

3. Activate the External Reference (and diséble the internal reference) by pressing
FCN, EXT REF onthe 8860A front panel. The indicator light next to the EXT REF.

switch turns on. . :

4. For voltage measuremenfs, the display will now read a nurri,b_er equal to:

10 .
VREF

Vinx
and for resistance measurements:

10
VREF

" Rin X
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Appendix A
Fluke Sales and Service Centers

Authorized Fluke Sales Representative and Service Centers are avaﬂable at various
worldwide locations. Table A-1 and A-2 provide a complete list of service centers. The
Fiuke Sales Representatives are listed in Tables A-3 and A-4.
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Table A-1. Fluke Technical Service Centers - U.S. and Canada

UNITED STATES

CA, Burbank

Fluke Technical Center
2020 N. Lincoln Street
Burbank, CA 91504
(213} 849-4641

CA, Santa Clara

Fluke Technical Center
2300 Walsh Avenue
Bants Ciara, CA 85050
(408) 985-1200

COQ, Denver

Fluke Technical Center

1980 S. Quebec Street, Unit 4
Denver, GO 80231

(303) 750-1228

FL, Orlando

Fiuke Technical Center
940 N. Fern Creek Avenue
Orando, FL 32803

{305} 896-2296

ik, Rolling Meadows

Fluke Technical Center
1400 Hicks Road ,
Rolling Meadows, [L 60008
[312) 398-5800

MA, Waitham

Fiuke Technical Center
244 Second Avenueg
Waltham, MA 02154
(617) 890-1604

MD, Rockville

Fluke Technical Center
5640 Fishers Lane
Rockville, MD 20852
(301} 770-1578

MN, Apple Valiey

Fluke Technical Center

7373 West 147th Street, Suite 196
Apple Valley, MN 55124

{612) 432-9400

NC, Greensboro

Fluke Technical Center
1310 Beaman Place
Greensbore, NC 27408
(919) 273-1318

NJ, Paramus

Fluke Technical Center
West 75th Century Road
Paramus, NJ 07652
(210) 262-8550

TX, Dallas

Fluke Technical Center
14400 Midway Road
Dalias, TX 75240

(214) 233-9845

WA, Mountlake Terrace

John Fluke Mfg, Co., Inc.
21707 66th Avenue W., Suite 1
Mountlake Terrace, WA 98043
(206) 774-2208

CANADA

ALB, Caigary

Allan Crawford Assoc., Ltd.
1935 30th Avenue M.E. #14
Calgary, ALB T2E 625
{403) 230-13a1

ONT, Mississauga
Allan Crawford Assoc.,, Ltd.
8503 Northam Drive

‘Mississauga, ONT L4V 1J5

{416) 678-1500

QUE, St. Laurent

Allan Crawford Assoc., Ltd.
7018 Cote de Liesse

St. Laurent, QUE H4T 1E7
{514) 731-8564

International

Table A-2. Fluke Technical Service Centers -

ARGENTINA CHILE FINEAND

Fluke Latin American . Intronica Chile Lida, Oy Findip AB

Service Headquarters Casilla 16228 Teollisuustie 7

Virrey del Pino 4071 Santiago 9, Chile 02700 Kauniainen

Buenos Aries, Argentina Tel: 44940 Finland

Tel; 523185 Tel: 08-358-0-502255
COLOMBIA

AUSTRALIA Coasin Ltda. FRANCE

Eimeascs Instrument Pty Ltd. Carrerg 13, # 37-37, Of. 407 M.B. Electronique S.A,

P.C. Box 30 Ap. Aero 28583 Rue Fourny

Concord, N.S.W. Bogota DE, Colombia ZAC de BUC

Australia 2137 Tel: 285-0230 B.P. #31

Tel: {02) 735-2888 78530 BUC, France
DENMARK Tel: 09-33-1-8568131

AUSTRIA
Walter Rekirsch -

Elektronische Gerate GmbH & Co.

Vertriebs-KG.
Lischtensteinstrasse 97/6
A-1080 Vienna, Austria
Tel: 09-43-222-347646

BELGIUM .

Fluke (Belgium}S.A/N.V.
5, Rue de Geneve

1140 Brussels, Belgium
Tel: 09-32-2-2154000

BRAZIL

Arctec S.A.

'ndustria e Comercio

Av. Pacaembu 811

01234 Sao Paulo S.P., Brazil
Tel: 826-2266

Tage Clsen A/S
Ballerup Byvej 222
DK-2750 Ballerup’
Denmark

Tel: (01) 2-65 81 11

ECUADOR

Protéco Coasin Cia., Lida,

Edificia “Jerico” |

Ave. 12 de QOctubre #2285y
Ave, Orgllana (Plarta Baja)

Quito, Ecuador

Tel: 526759

EGYPT

Lotus Engineering Organisation
P.Q. Box 1252

Cairo, Egypt

Tel: 71617

GREECE

Hellenic Scientific
Representations Ltd.

11, Vrassida Street

Athens 815, Greece

Tel: 09-30-1-711140

HONG KONG

Gilman Industrial Bldg., 9F
107-108 Wai Yip Street
Kwun Tong

Kowloon, Hong Xong

Tel: 3-427144




Table A-2. Fluke Technical Service Centers - Iniernational (cont)

INDIA

Hinditron Services Pvt. Ltd.
"Hinditron House™

412 Raj Mahal Vilas Extension
Bangealore 560 006, India

Tel: 33139

Hinditron Services Pvt. Ltd.
89 A.L. Jagmohandas Marg
Bombay 400 006, India

Tel: 365344

INDONESIA

P.T. Dwi Tunggal Jaya Sakti
Sangga Buana Bldg., 1st Floor
J1. Senen Raya 44, P.O. Box 4435
Jakarta, Indenesia

Tel: 376608

IRAN

Irantronics Company Ltd.
20 Salm Road

Roosevalt Avenue
Tehran, iran

Tel: 828224/831564

iSRAEL

R.D.T. Electronics Engineering Ltd.

P.O. Box 75

46, Sokclov Street
Ramat Hasharaon 47235
israel

Tel: 09-872-3-483211

1TALY

Sistrel S.p.A.

Via Timavo 66

20099 Sesto 8. Giovanni {Milan)
Italy

Tel: 09-39~2-2476693

Sistre! 5.P.A.

Via Guiseppe Armellini #37
00143 Rome, ltaly

Tel: 08-39-6-5815551

JAPAN
John Fluke Mfg. Ce., Inc.
Japan Branch
1 Higashikata-machi
Midori-ku

. Yokohama 228, Japan
Tel: (045) 473-5425

KOREA

Electre-Science Korea Ce.
C.P.O. Box B448

Room 1201 Bowon Bldg.
480 Chongro - 5 Ka
Chongro~ku

Seoul, Korea

Tel: 261-7702

MALASIA

C'Connor's {Mataysia) SDN, BHD.

P.C. Box 91

- Petaling Jaya, Selangor
West Malaysia
Tel: 51563

MEXICO

C.J. Christensen S.A. De C.V.
Melchor Ocampeo 150-8
Mexico 4 D.F., Mexicc

Tel: (805) 535-2258

NETHERLANDS

Fluke {(Nederland) B.V.
P.C. Box 5053

5004 £8 Tilburg

The Netherlands

Tel: (013 673973

NEW ZEALAND

W & K McLean Lid."
P.0O. Box 18085

Glen Innes

Auchland, New Zealand
Tel: 587-037

NORWAY

Morgenstierne & Co. A/A
Konghellegate 3

P.O. Box 6688, Rodelokka
Oslo 5, Norway

Tel; 08-47-2-356110

PAKISTAN -

Pak International Operations
505 Mohammadi House

1.1. Chundrigar Road
¥atrachi-2 Pakistan

Tei: 221127/238052

PERU

importaciones Y Representaciones
Electronicas S.A. .

Avda. Franklin O. Roosevelt 105

Lima 1, Peru ' :

Tel: 288650

PORTUGAL

Equipamentos de Laboraterio, Lida
P.O. Box 1100

Lisbon 1002, Portugal

Tel: 09-351-1-578936/547512

REPUBLIC OF SINGAPORE
Rank O'Ceonnor's {PTE) Ltd.
98 Pasir Panjang Road
Singapore 0511

Republic of Singapore

Tel: 637944

REPUBLIC OF SCUTH AFRICA
Fiuke §.A. (Pty) Ltd.

P.C. Box 39737

Bramley 2018 .

Republic of South Africa

Tel: {011) 788-3170

SPAIN

Hispano Electronica S.A.
Apartado de Correos 48
Alcorcon {Madrid)

Spain

Tel: 09-3416194108

SWEDEN
Teleinstrument AB
P.O. Box 480
$-162 Vallingby 4
Sweden

Tel: 09-46-8-380370

SWITZERLAND
Trace Electronic AG
Jenatschstrasse 1
8002 Zurich
Switzerland

Tel: 09-41-1-2010711

TAIWAN

CCT Associates, Inc.

P.O. Box 24209

Taipel, Taiwan

Republic of CHina

Tel: {02) 381-5884/393-5760

THAILAND

Cynamic Supply Engineering R.O.P.
# 56 Ekamai, Sukhumvit 63
Bangkok-11, Thailand

Tel: 914434/928532

TURKEY

Erkman Electronik Aletler
Ticaret Ancnim Sirketi
Necatiby Cad 92/3
Karakoy, Istanbul, Turkey
Tel: 09-44-1-5461

UNITED KINGDOM

Fiuke International Corp. - UK
Colonial Way

Watford, Herts, WD24TT
Urited Kingdem

Tel: 09-4492340511

URUGUAY

Coasin Uruguaya S.R.L.
Edifico Ciudadela
Sarandi 890 D. Esc. 109
Casilla de Correes 1400
Correo Central
Montevideo, Uruguay
Tel: 917978

VENEZUELA

Coasin C.A.

Apdo. Postal 50339
Sabana Grande # 1 }
Caracas 105, Venezuela
Tel: 782-8109

WEST GERMANY

Fluke {Deutschland) GmbH
Krausstrasse 32

8045 Ismaning

West Germany

Tel: (089) 96251

Customers in the focllowing countries: Bulgaria, Czechoslovakia, Hungary, Poland, Romania, U.5.5.R., and
Yugoslavia, contact: Amtest Associates Lid.,, P.Q. Box 55, Addlestone, Surrey, KT 15 1BL}, England,

Tel. (0932) 52121
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Table A-3. Sales Representatives - U.S. and Canada

UNITED STATES

AK, Anchorage

Harry l.ang & Associztes
1371 Hillgrest Drive #303
Anchorage, AK 98503
(907) 279-5741

AL, Huntsville

John Fiuke Mfg. Ce., Inc.
3322 Memorial Parkway
Huntsville, AL 35807
{205) 881-6220

{404} 321-0980 (Atlantz)

AZ, Tempe

John Fluke Mfg. Co., Inc.
2125 S. 48th Street, Suite 104
Tempe, AZ 85285

(602) 067-8724

CA, Los Angeles

John Fiuke Mfg. Co., Inc.
20902 S. Bonita Street
Carson, CA 90748

(213) 538-3900

CA, Santa Clara

John Fluke Mfg. Ce., inc.
2300 Walsh Avenue
Santa Clara, CA 95050
(408} 244-1505

CA, Tustin

John Fluke Mfg. Co., Inc.
15445 Red Hill Avenue, Suite F
Tustin, CA 82680

(714} 838-8863

(714) 226-1254 {San Diego)

€O, Denver

John Fluke Mfg. Ce., inc.
1880 5. Quebec, #4
Oenver, CO 80231

{303) 750-1222

CT, Hartford

John Fluke Mfg. Ca., Inc.
124 Hebron Avenue
Glastonbury, CT 08033
(203} 833-0777

FL, Orlando

John Fluke Mfg. Co., Inc.
940 N, Fern Creek Avenue
Qrlando, FL 32803

(305) 896-4881

Hi, Honolulu -
EMC Corporation
2979 Ualena Street
Honolulu, HI 96819
{B808) 847-1138

1A, lowa City

John Fluke Mfg. Co., Inc.

1027 Hollywood Blvd., Suite 309
lowa City, 1A 52240

{318) 354-2811

IL, Chicage

John Fluke Mig. Co., inc.
4300 Lincolrn, Unit K
Rolling Meadows, iL 60008
(312) 398-085C

IN, Indianapolis

John Fluke Mfg. Co., Inc.
5610 Crawfordsville Read,
Suite 802

Indianapolis, 1IN 46224
(317} 244-2456

LA, Metairie

John Fluke Mfg. Co., Inc.

2700 Kingman Street, Suite 103
Metairie, LA 70002

(504) 455-0814

MA, Waltham

John Fluke Mfg. Co., Inc.
244 Second Avenue
Waitham, MA 02154
(617) 890-1 BpO

MD, Baltimore

John Fluke Mig. Co., Inc.
5840 Fishers Lane
Rockville, MD 20852

{3013 770-1570

{301} 792-7060 (Baitimore)

MI, Detroit

John Fluke Mfg. Co., Inc.
13955 Farmington Road
Livonia, MI 48154

(313} 522-9140

MN, Minneapolis

John Fluke Mfg. Co., Inc.

7373 W. 147th Street, Suite 196
Apple Valiey, MN 55124°

(612) 432-9400

MO, Kansas City

John Fiuke Mfg. Go., Ing,
4406 Chouteau Traflic Way
Kansas City, MO 64117
{B16) 454-58386 -

MO, St. Louis

John Fluke Mfg. Co., Inc.
300 Brookes Drive, Suite 100
Hazelwoad, MO 63042

(314) 731-3388

NC, Greensboro

John Fluke Mfg. Co., inc.
1310 Beamian Flace
Greensboroe, NC 27408
{919) 273-1918

NJ, Paramus

John Fluke Mfg. Co., inc.
Waest 75 Century Road
Paramus, NJ 07625

(201) 262-2550

MM, Albuquerque

John Fluke Mig. Co., Inc.
1108 Alvarado Drive N.E.
Albuquerque, NM 87110
(505) 265-8431

NY, Rochester

John Fluke Mfg. Ce., Inc.
4515 Culver Road
Rochester, NY 14622
(716) 26§-14UO

OH, Cleveland

John Fluke Mfg. Co., inc.
7830 Freeway Circie
Middleburg Heights, OH 44130
(216) 234-4540

OH, Dayton

Johin Fluke Mfg. Co., Inc,
4756 Fishburg Road
Dayton, OH 45424

(513) 233-2238

OR, Portland

John Fluke Mfg. Co., Inc.
18360 S.W. Springfield Lane
Alcha, CR 97005

(502) 642-1342

PA, Philadelphia

John Fluke Mfg. Co., Inc.
1010 W. 8th Avenue, Suite H
King of Prussia, PA 19406
{215) 265-4040

(412) 261-5171 (Pittsburgh)

TX, Austin

John Fluke Mfg. Co., Inc.

111 W. Anderson Lane, Suite 213
Austin, TX 78752

(512) 478-9901

TX, Dailas

John Fluke Mfg. Co., Inc.
14400 Midway Road
Dallas, TX 75243

(214) 233-9980

TX, Houston .

John Fluke Mfg. Co., Inc.
1014 Wirt Road, Suite 270
Houston, TX 77055

 (713) 883-7913

{512) 222-2726 {San Antonia}”

UT, Sait Lake City
John Fluke Mig, Co,, Inc,
782 E. 8325 South
Sandy, UT 84070

(BO1) 566-4864

WA, Kennewick

John Fluke Mfg. Co., inc.
36813 W, 16th Place #C
Kennewick, WA 89338

WA, Seattle

John Fluke Mig. Ce., Inc.
975 Industry Drive
Seattie, WA 98188

(2086) 575-3765

For more information on Fluke products or Sales Offices you may dial (800} 426-0361 toli free in most of U.S.
From Alaska, Hawaii, Washington, or Canada phone (206) 774-2481. From other countries phone

(206} 774-2398.




Table A-3. Sales Representatives - U.S. and Canada .(cont)

CANADA

ALE, Calgary
A!lan Crawford Assoc,, Ltd.
1935 30th Avenue N.E., #14
Calgary, ALB T2E 625
Tel: (403} 230-1341

BC, North Vancouver:
Alian Crawtord Assoc., Lid
3795 William Street
Burnaby, BC Y5C 3H3
Tel: (604) 294-1326

NS, Halifax

Allan Crawford Assoc., Ltd
Townsend Flage, Suite 201
800 Windmill Road
Burnside Industrial Park
Dartmounth, NS B3B 1L1
Tel: (902} 469-7865

ONT, Ottawa

Allan Crawford Assdc,, Ltd
1268 Richmond Read
Cttawa, ONT K2B.7Y4
Tel: (613) B29-9651

ONT, Toronto -

Allan Crawford Assoc,, Ltd,
8503 Northam Drive :
Mississauga, ONT L4V 1J5 |
Tel: (416) 678-1500

QJE, Montreal

Alian Crawford Assce., Lid.
7018 Cote de Liesse '
St. Laurent, QUE H4T 1E7
Tel: (514) 731-8564

For Canadian areas not listed, contact the office nearest you or Allan Crawford Assoc. Lid., Mississauga

(Toronto), Ontario.

Table A-4. Sales Representatives - Internationat

Supplied and Supported by Fluke Inlernahonal Corporat:on, P 0. Box 43218, Mountlake Terrace, WA 98043
Tel: (206) 774-2398, TLX: 152662 JOHNFLUKE MTLT . .

ARGENTINA

Coasin S.A, .

Virrey del Pino 4071
Buenos Aires, Argentina; -
Tel 525130

TLX: 390122284 COASN AR

AUSTFIALIA

Elmeasce Instruments Pty Ltd
P.O. Box 30

Cancord, N.S.W.

Australia 2137
_Tel: (2) 736-2888 .. -

TLX: 79025887

Elmeasca Instruments Pty Ltd.
P.C. Box 107 |

Mt Waverly, VIC. 3149
Australia .

Tel: 233-4044

TLX: 26208 (ELMVIC)

Elmeasco Instruments Pty Ltd,
Professional Suite’s Bidg.
B.P.O. Box 2360

Brisbane, 4001,

Australia

Tel: (07) 229-3161

Eimeasco Instruments Pty Ltd.
P.O. Box 1240 ’

G.P.O. Adelaide 5001

South Australia

BOLIVIA

Coasin Bolivia S.R.L.

Casilla 7285

La Paz, Bolivia

Tel: 40962

TLX: Public Booth # 5377, indicate
“Para Coasin B.S.R.L, AvE

de Agosto 2300 3Jer Piso, La Paz

tl 40862"

BRAZIL

Arotec S.A.

Industria e Comercio

Av, Pacaembu 811 | e
01234 Sao Paulo S.P,, Brazil
Tel: {011) 67-2393

TLX: 1122207 AROT BR

Arotec S.A.
Rua Araguari, 1705's 402 .
30.000 Belo Horizonte M.G.., . Brazil

Arotec S.A,

Av. Rio Brance 277

Grupo 1309

02000 Rio de Janeiro, R.J., Braz:l
Tel: (021) 242-9776

BRUNEI

O'Conner's Limited .
{Brunei Branch) Chin Kian Bldg
P.C. Box 2128

Bandar Seri Begawan, Brunei
Tel: 26630

CHILE

Intronica Chile Ltda

Manue! Montt 024 - Of. D

Casilla 16228

Santiago 9, Chile

Tel: 44840

TLX: 40301 Cab Publ,,
Attn: Intronica Chile

CHINA, PEQPLE'S REPUBLIC OF

China National Instrument Import
& Export Corp.

P.0O. Box 49, Erh-Li-Kou

Hsi Chi'ao

Beijing

People's Republic of China

TLX: CO 2242 CNIEC

COLOMBIA

Coasin Ltda. ) '
Carrera 13, # 37-37, Of. 407
Ap. Aero 28583 |

Bogota DE, Colombia

Tel: 285-0230/0250 .
TLX: 45787 COASN CO

ECUADOR .
Proteco Coasin Cla Lida.
Edificic "Jerico” .
Ave. 12 de Octubre #2285 v |
Ave. Orelizna (Planta Baja)
tho Ecuador

1: 528684
TLX: 2885 Protec Ed

Pratecc Coasin Cia., Lida
Casilla 9733 '

9 de Octubre 424

Edificio Gran Pasaje, Of. 1012
Guayaqun Ecuador

HONG KONG

Gilman & Co., Ltd.
£.0. Box 56

Gilman Ind. Bldg. & F
107-109 Wai Yip Street
Kwun Tong, Kowioon
Hong Kong

Tel: 5-7909633

TLX: 73358 GILMN HX

ICELAND

Kristian O, Skagfjord Ltd.
P.O. Box 906

Reykjavik, lealand

Tel: 24120

TLX: 2133 KOS-15

INDIA . . . T
Hmditron Services Pvt Ltd

.89 AL, Jagmohandas Marg

chbay 400 006
india

~ Tel: 811318

TLX: 953-112326 Hspl In -
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Table A-4. Sales Representatives - International (cont)

Hinditron Services Pvt, Ltd.
"Hinditron House"

412 Raj Mah! Vilas Extension
Bangalore 550 006

India

Tel: 33139

TLX: 043741

INDONESIA
P.T. Dwi Tunggz! Jaya Szakii

‘Sangga Buana Bldg., 1st Floor

JI. Senen Raya 44, P.O. Box 4435
Jakarta, Indonesia

Tel: 367330-8

TL>§1 46624 SABUANA 1A

P.T. Dwi Tunggal Jaya Sakti
Jalan Sasakgantung 45
Bandung, indonesia

Tel: 367390-¢

TLX: 46624 SABUANA 1A

JAPAN

John Fluke Mig. Co., Inc.
Japan Branch

(PC Board Teasters only)
1 Higashikata-machi
Midori-ku

Yokoharna 228, Japan
Tel: (045) 473-5425

TLX: 3823-666 FLUKJPJ

Tokyo Electron Ltd.

38 Fl. Shinjuko Nomura Bldg.
1-26-2, Nishi-Shinjuku
Shinjuku-ku

Tokoyo 160, Japan

Tel; 03-343-4411

TLX: 2322220 LABTEL J

KENYA .

. Advanced Communications Lid.

P.C. Box 30070
Nairobi, Kenya

East Africa

Tel; 331955

TLX; 22639 ADCOM

KOREA

Electro-Science Korea Co.
C.P.0O. Box 8446

Room. 1201 Bowon Bidg.
490 Chongro - 5 Ka
Chongro-ku

Seoul, Korea

Tel: 261-7702

TLX: 78723270+

Latin America also Supported by -

MALAYSIA

Q'Connor's (PTE) Limited
P.O. Box 91

Petaling Jaya, Selangor
West Malaysia

Tel: 51563

TLX: OCONOR MAJ7849

C'Connor's (PTE) Limited
Lot # 5 Taman Mesra
Mile 3, Jalan Penampang
Kota Kinabulu

East Malaysia

Tel: 55322

TLX: MABO2BGFL

MEXICO

C.J. Christensen S.A. De C.V.

Instrumentes Electronicos
de Medicion

Melchar Ocampo 150-8

Mexico 4 D.F., Mexico

Tel: {905) 535-2258

NEW ZEALAND

W & K McLean Ltd.
P.0. Box 18065

Glen Innes

Auckland, New Zealand
Tel: 587-037

TLX: N.Z. 7912763

W & K McLean Ltd.
P.O. Box 2421
Christchureh, New Zealand

W & K Mclean Ltd.

P.O. Box 496
Wellingtcn, New Zealand
Tel: 851-450

NIGERIA

Mefat Engineering Co., Ltd.
P.O. Box 6369

Lagos, Nigeria

TLX: 21353, Atth: MOFAT

PAKISTAN
Pak International Operations
505 Muhammadi House
= MclLeod Road
P.C. Box 5323
Karach!, Pakistan
Tel: 221127
TLX: 24484 PIO PK

PERU

Importaciones Y Representaciones
Electronicas S.A.

Avda. Franklin D. Rogsevelt 105

Lima 1, Peru

Tel: 288650

TLX: 37425663

SINGAPORE

Rank O'Connor's (PTE) Limited
98 Pasir Panjang Road
Singapore 0511

Republic of Singapore

Tel: 837944

TLX: OCCONSIN BS21023

SOUTH AFRICA

Fluke S.A. (Pty) Ltd.
P.O. Box 39797

Bramley 2018

Repubiic of South Africa
Tel: (011) 786-3170

TLX: 82899

TAIWAN

CCT Associates, Inc.
P.O. Box 24208
Taipet, Taiwan
Republic of China
Tel: (02) 391-6894
TLX: 242683 Longgulf

THAILAND

Dynami¢ Supply Engingering R.C.P.
# 56 Ekamai, Sukhumvit 83
Bangkok-11, Thaitand

Tel: 314434

TLX: TH 82838 MONTIEN TH

URUGUAY

Coasin Uruguays S.R.L.

Edif. Ciudadela

Sarandi 690 D. Esc. 108

Casilla de Correos 1400

Correo Central

Montevideo, Uruguay

Tel: 917978

TLX: Public Booth UY901 Coasin

VENEZUELA

Coasin C.A.

Apdo. Postal 50938
Sabana Grande #1
Caracas 105, Venszueia
Tel: 782-9109-8741 :
TLX; 39531228

Sr. Leonardo Cusnir, ¢/o COASIN AA., Virrey del Pino 4071, Buenos Aires, Argentina, Tel: 523185,

TLX: 350122284 COASN AR

Sr. Benewalde Padovani, ¢/o0 AROTEC 5.A., Industria e Comericio, Av. Pacaembu 811, 01234 Sao Paule 5.P.,
Brazil, Tel: (411) 67-2363, TLX: 1122207 AROT BR
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Supplied and Supported by Fluke (Holland) B.V., P.O. Box 5053, Zevenheuvelenweg 53, 5004 EB Tilburg,
Nethertands, Tek (013) 673973, TLX: 522337 -

AUSTRIA
Walter Rekirsch

Electronische Gerate GmbH & Co.

Vertriebs-KG
Liechtensteinstrasse §7/6
A-1090 Vienna, Austria
Tel: (222) 347645

TLX: 134759

BELGIUM

Fluke {Belguim} S.A./N.V.
6 Rue de Geneve

1140 Brussels, Belgium
Tel (2) 2184090

TLX: 268312

BULGARIA

Amtest Associates Ltd.

P.O. Box 55°

Addlestone, Surrey KT15 10U
United Kingdom

Tel: Weybridge (923) 52121
TLX: 928855

CHAD

Fluke {Holland} B.V.

P.O. Box 5053,
Zevenheuvelenweg 53

5004 EB Tilburg, Netherlands
Tel; (013) 673973 .

TLX: 52237

CYPRUS

Chris Radiovision Ltd.
P.0. Box 1989
Nicosia, Cyprus

Tel: 66121

TLX: 2395

CZECHOSLOVAKIA

Amtest Associates Lid,

P.O. Box 55

Addlestone, Surrey KT15 1DU
United Kingdom

Tel: Weybridge (832} 52121
TLX: 928855

DENMARK

Tage Clsen A/S

Bailerup Byvej 222

OK - 2750 Ballerup, Denmark
Tel: (2) 658111

TLX: 35293

EGYPT AND SUDAN

Lotus Engineering Crganisation
£.0. Box 1252

22, Kasi EI Nil

Cairo, Egypt

Tel: 871617

TLX: 82504

EIRE (HEPUB_LIC OF IRELAND)
Euro Electronics

32 Brews Hili .~

Naven, County Meath

Tel: 48-23377

TLX: 31823

ETHIOPIA

Fiuke (Holland) B.V..

P.O. Box 5053,
Zevenheuvelenweg 53

5004 ES Tilburg, Netherlands
Tel: (013) 673973

TLX: 52237

FINLAND

Cy Findip AB
Teollisuustie 7

02700 Kauniaingn, Finland
Tel: {0) 502255

TLX: 123129

FRANCE

M.B. Elctronique S.A.
Rue Fourny

ZAC de BUC

B.P, #31 .

78530 BUC, France
Tel: (1) 9568131

TLX: 695414

GERMAN DEMOCRATIC
REPUBLIC
Amtest Associates Ltd.

P.C. Box 55
Addlestone, Surrey KT15 '1DU
United Kingdom p

Tel: Weybridge (832) 52121
TLX: 928855

GERMAN FEDERAL REPUBLIC
Fluke [(Deutschiand) GmbH
Krausstrasse 55

8045 Ismaning

West Germany

Tel: (089} 96251

TLX: 0522472

Rapitax: {083} 966718

Fiuke (Deutschland) GmbH
Meineckestrasse 53

4000 Dusseiderf 30

West Germany

Tel: (0211)450831

TLX: 8585576

Fluke {Deutschland) GrbH
Cberer Kirchhaldenweg 135
7000 Stuttgart 1

West Germany

Tel: {C711) 694091

TLX: 722518,

PK Electronik
Lietzenburger Strasse 91
1000 Berlin 15

West Germany

Tel: (030} 8831058

GREECE .
Hellenic Scientitic
Representations Ltd.
11, Vrasside Street
Athens 615, Greece
Tel: (1) 711140

TLX: 219330

HUNGARY

Amtest Associates Lid.

£.0. Box 55

Addlestone, Surrey KT15 10U
United Kingdom

Tel: Weybridge (932) 52121
TLX: 928855 .

IRAN

Irantronics Company Ltd.
20. Salm Road

Roosevelt Avenue
Tehran, Iran

Tel: 828294/831564

TLX: 212856/212876

IRAG ‘

Fluke {Holland) B.V.

P.0O. Box 5053,
Zevenheuvelenweg 53

5004 EB Tilburg, Netherlands
Tel: (013) 673973

TLX: 52237

IRELAND

Euro Electronics

32 Brews Hill

MNaven County Meath
{reland

Tel: {46} 23577

TLX: 3182

ISRAEL

R.D.T. Electronics Engineering Ltd.

P.O. Box 75

48, Sokolov Strest
Ramat Hasharon 47235
israel

Tel: (3) 483211

TLX: 32143

ITALY

Sistrel S.p.A.

Via Giuseppe Armellini # 37
00143 Rome, ltaly ’
Tel: (5) 5815551

- TLX: 680356

Sistrel S.p.A.

Via Timavo 66 :

20099 Sesto S. Glovanni (Milan)
Italy .

Tel: (2) 2476683

TLX: 320346

Sistrel S.p.A
Via Cintia
Parco S. Paclo 35 -

B0126 Maples, italy
Tel: {81) 7679700

KUWAIT |

Tareq Company

P.O. Box Safat 20508
Kuwait, Arabian Gulf
Tel: 436100/436045
TLX: 2315

8860A
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Table A-4. Sales Representatives - International {cont)

LEBANON AND JORDAN
Mabek (Electronics Division)
P.C. Box 11-3823

Beirut, Lebanon

Tel: 252631/348728

TLX: 22888

LIBYA
Fluke (Helland) B.Y,

“P.Q, Box 5083,

Zevenheuvelenweg 53

5004 EB Tilburg, Netherlands
Tel: (018) 673873

TLX: 52237

MOROCCO

Mainvest

Residence Moulay Ismai
Bat, C.

Boulgvard Moulay Slimane -
Rabat, Morocco

Tel: (7} 27664

TLX: 31036

NETHERLANDS .
Fluke (Nederiand) B.V.
P.O. Box 5053,
Zevenheuvelenweg 53

5004 EB Tilburg, Netherlands

Tel: (013) 673973
TUX: 52237

NORWAY

Margenstierne & Co. A/A
Konghellegate 3 -
£.0. Box 6688, Rodelokka

+ Oslo 5, Norway

Tel: {2) 356110
TLX: 11718

PDR YEMEN

Fiuke (Holland) B.V.
P.C. Box 5053,
Zevenheuvelenweg 53

5004 EB Tilburg, Netherlands~

Tel: (013) 673873
TLX: 52237

POLAND -
Amtest Associates Ltd,
P.0.Bex 85 °

Addlestons, Surrey KT15 1DU ’

United Kingdom
Tel: Weybridge (932) 52121 '
TLX: 928855

PORTUGAL

Equipamentos de Laboratorlo, Ltda.
P.0. Box 1100

1002 Lisbon, Portugal

Tel: (1) 578936/547512

TLX: 18488

QATER, OMAN &

UNITED ARAB EMIRATES
Technology Organisation
P.O. Box 5549

Dohg, Qatar

Tel: 321431

TLX: 4581

ROMANIA

Amtest Associates Lid.

P.O. Box 55

Addlestone, Surrey KT15 1DU
United Kingdom

Tel: Weybridge (932} 52121
TLX: 928855

SAUD! ARABIA
Electronic Equipment
Marketing Co. Ltd.
P.O. Box 3750

 Riyadh, Saudi Arabia

Tel: 32761/32700/37023
TLX: 201120

SOMALIA

Fluke (Helland) B.Y

P.C. Box 5083, °
Zevenheuvelenweg 53

5004 £8 Tilburg, Netherlands
Tel: {013} 673973

TLX: 52237

SPAIN

Hispano Electronica S.A,
Piligono Industrial Urtinsa,
Apartado de Correos 48
Alcorcon (Madrid)

Spain

Tel: (1) 8184108

TLX: 22404/42634

SWEDEN
Teleinstrument AB
P.O. Box 480

5-182 04 Val lmgby 4
Sweden *

Tel: (8) 380370

TLX: 11347

SWITZERLAND

Traco Electronic Company Lid.
1. Jenatschstrasse

Postfach, 8027 Zurich
Switzerland

Tel: (1) 2010711

TXL: 54318

SYRIA

Mabek (Electronics leswon)
P.C. Box 4238

Damascus, Syria

TURKEY

Erkman Electronik Aletler
Ticaret Anonim Sirketi
Necatiby Cad 82/3 °
Karakoy, Istanbul, Turkey
Tel: {1) 5461

TLX: 23353

UNITED KINGDOM
Fluke International Cerp.- UK

‘Colonial Way

Watford, Herts, WD 24 TT
United Kingdom
Tel: (923) 40511

U.8.5.R.

Amtest Associates Lid.
P.O.Box 55

Addlestone, Surrey KT15 10U
United Kingdom

Tel: Weybridge {932) 52121
TLX: 828855

YEMEN

Fluke (Holland) B.V

P.O. Box 5053,
Zevenheuvelenweg 33

5004 EB Tilburg, Netherlands
Telk (013) 673973

TLX: 52237

YUGOSLAVIA

Amtest Associates Lid.

P.0. Box 55

Addlestone, Surray KT15 ‘lDU
United Kingdom

Tel: Weybridge {832) 52121
TLX: 928855

Customers in the foilowing countries: Bulgaria, Czechoslovakia, Hungary, Poland, Romania, U.$.5.R., and
Yugoslavia, contact: Amtest Associates Ltd., P.Q. Box 55, Addiestone, Surrey, KT 15 1DU, England,

Tel. (0932) 52121




