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Section 1

Introduction & Specifications

1-1.  INTRODUCTION

1-2. The Model 8000A is a compact and light-weight
digital multimeter (DMM). It features a 3% digit display,
push-button selection of range and functio.:, auto polarity,
self locating decimal point, self zeroing to eliminate offset
uncertainties, and overload protection for all ranges. Sever-
al options and accessories are also available for use with the
8000A.

1-3. Push-button controls allow the selection of five ac
and dc voltage ranges, five ac and dc current ranges, and six
resistance ranges. The measurement capabilities of the
8000A range from 100 microvolts to 1199 volts ac and dc,
100 nanoamperes to 1. 999 amperes ac and dc, and 100
millichms to 19.99 megohns.

i4. The front-panel readout features a 3% digit display
using light emitting diodes (LED’s). The display includes a
self locating decimal point and a + or — polarity indicator.
Fuil-scale readout is 1999 for all ranges and functions except
the 1200 volt ac and dc range, which is 1199. A blinking
full-scale readout indicates that the 8000A is being operated
in an overrange condition.

1-5. Front panel input connectors are banana type and
provide separate connections for common, current, and
volt-ohm inputs. Both the current and volt-ohm inputs are
referenced to the common input. Common is isolated from

earth ground and can operate at a potential of up to + 1200
volts peak with reference to earth ground.

1-6. The overload features of the 8000A include a fused
current input and an overvoltage protected volt-ohm input,
This protection applies for any function and range selected.

1-7. Several options and accessories are available for use
with the 8000A. The options are listed and described in
Table 1-1, and option compatibility is defined in Table 1-2.
Desired options must be specified at time of purchase. The
accessories are listed and described in Table 1-3, Accessor-
ies are compatible with all options and can be ordered at
time of purchase or after purchase. Detailed information
concerning each option and accessory is given in Section 6
of this manual.

18. Input power for the 8000A is available in one-of-
three versions. These are: 100 volts, 50 to 400 Hz; 115
volts, 50 to 400 Hz; and 230 volts, 50 to 400 Hz, The de-
sired version must be specified at the time of purchase,
Overall operation of the 8000A is the same for all versions
of input power.

NOTE

Options —05 and —06 are incompatible with the
100 volt, 50 to 400 Hz version of the 80004
(See Table 1-1).

141
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Table 1-1. 8000A OPTIONS AND LINE POWER
COMPATIBILITY

AC LINE
POWER VERSION
OPTION DESCRIPTION 100 115 230
—01 Battery Pack X X
-02 Digital Printer Qutput x X
—05 10A Current Range — X X
—06 Low Ohms Ranges — X x
(2and 20 §2)
x = Compatible
— = Incompatible
Table 1-2. OPTJON COMPATIBILITY
OPTION ~01 _02 —05 —06
-1
—02
-05
—06

X = Compatible
Incompatible

Not Applicable

Table 1-3. 8000A ACCESSORIES

ACCESSORY DESCRIPTION

MODEL NO.

C80 Carrying Case, Vinyl (7" x 9%")

C86 Carrying Case, Molded Plastic
(82" x 11")

M00-100-714 Front Panel Dust Cover

MQO0-200-611 Rack Mounting Kit, Center

M00-200-612 Rack Mounting Kit, Left/Right

MO00-200-613 Rack Mounting Kit, Side-By-Side

A80 Deluxe Test Lead Kit

801-600 AC High Current Probe, Clamp-On
(2A—600A)

BOK-40 High Voltage Probe

80RF-1 High Frequency Probe {100 kHz to
600 MHz)

81RF High Frequency Probe {100 kHz to
100 MHz}

19. SPECIFICATIONS

DC Voltage

Ranges +189.9 mV, £1.999v,
+19.99V, +199 9V,
+1199v

Accuracy:

1 year, 16°C to 35°C
Input Impedance
Normal Mode Rejection

Common Mode Rejection
(1 k£2 unbalance)

Response Time

Maximum Input Voltage

AC Voltage

Ranges

Accuracy:
1 year, 15°C to 35°C

Input Impedance
Common Mode Rejection
(1 kQ unbalance)

Response Time {within
one range}

Maximum Input Voltage

Direct Current

Ranges
Accuracy:

1 year, 15°C to 35°C
Voltage Burden

Response Time

Maximum Input

+(0.1% of reading +1 digit)

10 Megohms, all ranges

Greater than 60 db @ 50 Hz,
60 Hz

Greater than 120 db @ dc and
50 Hz, 60 Hz

500 ms

1200V dc or 1200V rms
{sinusoidal}

199.9mV, 1.999V, 19.99v
1199v

45 Hz to 10 kHz +{0.5% +2
digits}

10 kHz to 20 kHz +{1% +2
digits)

10 megohms in parallel with
100 pf

Greater than 60 db @ 50 Hz,
60 Hz

3 seconds, worst case

1260V rms {sinusoidal}, not
to exceed 107 volts - Hz
product on 20, 200, 1200V
ranges, 500V rms (sinusoid-
al) on 200mV and 2V ranges

+199.9uA, +1.999mA, +19.99
mA, +199.9 mA, +1999mA

+{0.3% of reading +1 digit)

0.25V maximum on all ranges
except 0.5V on 2000mA
range

500 ms

2 Amps rms {fuse protected)




Alternating Current

Ranges

Accuracy:
1 year, 15°C to 35°C

Voltage Burden

Response Time {within
one range}
Maximum [nput

Resistance

Ranges

Accuracy:
1 year, 15°C to 35°C

Response Time

Current through Unknown

Maximum Input Voltage

Temperature Coefficients

199 9uA, 1.999mA, 19.99mA,
199.9mA, 1999mA

45 Hz to 10 kHz £{1.0% of
reading +2 digits) except
2000 mA range

45 Hz to 3 kHz +(1.0% of
reading +2 digits) on
2000 mA

0.25V maximum on all ranges
except 0.5V on 2000 mA
range

3 seconds

2 Amps rms (fuse protected}

199.902, 1.999k},19.99k 2,
199.9kE2, 1999k$2,19.99M8

2008, 2k82, 20k82,200k82,
2000k <2 ranges :
+{0.2% of reading +1 digit}
20M$2 range +{0.5% of
reading +1 digit}

20082, 2k, 20k€2, 200kL2,
2000kE2 ranges: 500 ms
20082 range: 4 seconds

20052 Range TmA,
2k$} Range 1mA
20k£2 Range 100uA
200k£2 Range 1uA
200k$2 Range 1uA
20M$2 Range 0. 1uA
200%2 and 2k£2 130V rms
Ranges
20kE2 thru 20M2 250V rms
Ranges

(=10°C to 15°C and 35°C to bb6°C)

bCcv
DC MA
KQ

10 Meg
ACV

AC MA

+{0.01% reading/°C +.005%
F.8./°c)

+(0.015% reading/"C +
0.005% F.S./°C}

+{0.015% reading/°C +
0.005% F.5./°C)

+{0.02% reading/°C +0.006%
F.$./°C)

+{0.01% reading/°C +0.005%
E.S./°C}

+{0.015% reading/°C +
0.005% F.S./°C)

Environmental

Operating Temp. Range
Storage Temp. Range

Humidity Range
Shock and Vibration

General

Maximum Common Mode
" Voltage
Display

Size {inches}

Weight

Power

8000A

—10°C to +50°C

—40°C to +70°D {(—40°C to
+60°C with Option —01)

0 to 80% RH

Meets requirements of MIL-T-
21200K and MIL-E-16400F

1200V peak

7-segment LED, 0.26"
character height

2.52 high x 8.65 wide x 9.9
deep (see outline drawing
Figure 1-1)

2% ibs. {1,2Kg) without
batteries, 4 Ibs. (1,8Kg}
with Option —01)

100-115-230V ac, 50 to 400
Hz, 2 watts

Battery Pack, Option —(1

Continuous Operation
Charge Time
Battery Life

8 hours minimum

= 13 hours

300 to b00 charge-discharge
cycles

Digital Printer Qutput Unit, Option —02

Data Available

Ftag
Control Inputs

Output Logic Levels

Printer Reference

Miscellaneous

Polarity, Overload, Digits and
Overrange Bit

Busy (modifiable to Ready}

Continuous Update and
Data Update

Logic 1 =4.3 to 5.7 volts
thru 15 k82 pullup
{modifiable to 15 volts
maximum) Logic 0=0
to 0.4 voits, will sink mA

5 volts thru 15 k&2 for refer-
ence high

TTL compatible and buffered
outputs

10 Ampere Current Range, Option —05

DIRECT CURRENT

Ranges

Accuracy (1 year, 16°C to
35°C)

Voltage Burden

Response Time

+10.00A (1 min. operation
from 10A to 20A)
+(0.5% of reading +1 digit)

0.5V maximum up to 10A
500 ms

1-3
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20A (not fused)

10A and below, continuous

Above 10A, 1 minute Max
{Duty cycle 25%)

Maximum Input
Operating Time

ALTERNATING CURRENT

Ranges 10.00A {1 min. operation
from 10A to 20A)

Accuracy {1 year, 18°Cto 45 Hz to 3 kHz +{1% of

35°C) reading +2 digits)

Voltage Burden 0.5V maximum up to 10A

Response Time 3 seconds, worst case

Maximum Input 20A {not fused)

Operating Time 10A and below continuous

Above 10A 1 minute max.

(Duty cycle 25%)

Low Ohms Ranges, Option —06

Ranges 1.99982, 19,992, 199.9%2,
1.899kS2, 19.99k$2,

199.9k€2, 1998k, (Note:

the 19.99MS2 range has
been removed to provide
252 and 2082 function
selection.)

Accuracy (1 year, 15°Cto  +{0.2% of reading +1 digit)

35°C) all ranges except: +(0.5%
of reading +2 digits) on
2082 range and +{1% of
reading +2 digits} on 282
range, 2§ and 2082
accuracy assumes lead re-
sistance zeroed with front
panel control

Response Time 500ms, all ranges
Current Through Unknown 2Q range, 10 mA - 2082
range, 10 mA

282 through 2 k€2 ranges
130V rms (Note: Separate
input for 282 and 2002
ranges)

20 k{2 through 2000K ranges
250V rms.

Maximum Input Voltage

+0.03/°C of input (assumes
lead resistance zeroed with
front panel control)

Max. Common Mode Voltage 500V peak

Temperature Coefficient
{282 and 2082)

8.55 in. (21,72 cm)

{——7.50 in. (19,05 cm)——
|

006000Dpooop |

L PN L P et At mEiT N ) e

‘IIH:J

ﬁ;l 2.52 in. (6,40 cm)

—————10.65 in. (27,05 ¢m)

f——————9.90in. (25,15 cm}ﬁ

Figure 1-1. 8000A OUTLINE DRAWING
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Section 2

Operating Instructions

2-1. INTRODUCTION

2-2. This section of the manual contains information re-

garding installation and operation of the Model 8000A DMM.

It is recommended that the contents of this section be read
and understood before any attempt is made to operate the
instrument. Should any difficulties arise during operation,
please contact your nearest John Fluke Sales Representative
or the John Fluke Mfg. Co., Inc., P.O. Box 7428, Scattle,
WA 98133; telephone (206) 774-2211. Alist of Sales
Representatives is located in Appendix C of this manual,

2-3. SHIPPING INFORMATION

24. The 8000A is packaged and shipped in a foam-
packed container. Upon receipt of the instrument, a
thorough inspection should be made to reveal any possible
shipping damage. Special instructions for inspection and
claims are included in the shipping carton.

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

2-6. INPUT POWER

2-7. The 80004 is factory wired to operate from one-of-
three ac line voltages. These are: 100V ac, 50 to 400 Hz;
115V ac, 50 to 400 Hz; and 230V ac, 50 to 400 Hz. Before
connecting the 8000A to the ac line, check to insure that

the instrument is wired to accomodate the local line volt-
age. A decal on the underside of the 8000A specifies the
particular line voltage required to operate the instrument.

2.8. The rear panel power input connector is 2 three-
prong, U-ground connector which permits the instrument to
be connected, via the power cord, to the appropriate line
power. The offset prong on this connector is connected to
the S8G00A power supply, and should be connected, via the
power cord, to a high quality earth ground.

299. RACK INSTALLATION

2-10.  The 8000A is designed for either bench-top use or
for installation in a standard 19-inch equipment rack using
an optional accessory rack mounting kit. Rack mounting
kits are available for left, right, center, or side-by-side
mounting of the 8000A. Information regarding installation
of the rack-mounting accessories is given in Section 6 under
Rack Instaliation.

2-11. OPERATING FEATURES

2-12.  The location of all 8000A controls, indicators and
conrectors are shown in Figure 2-1, and described in Table
2-1.

2-13. OPERATING NOTES

2-14.  The following paragraphs describe various condi-
tions which should be considered before operating the
8000A.

2-15. Option Information

2-16.  Supplementary information is necessary when
operating an 8000A which is equipped with one or more
options. Detailed information regarding the operation of
each available option is given in Section 6, Options and
Accessories.
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Figure 2-1. BOOOA CONTROLS, INDICATORS AND CONNECTORS

Table 2-1. B000A CONTROLS, INDICATORS AND CONNECTORS

FIG. 21
REF. NO. NAME ‘ FUNCTION

i INPUT Connectors Pfovides the input connections necessary to make current (MA), voltage

(V}, or resistance {£2} measurements. All measurements are referenced to
_ the COMMON INPUT connector.

2 Digital Readout Provides a 3% digit display {1999 maximum) of the measured input. The
readout also includes a properly positioned decimal point, and a + or —
sign for dc voltage and current measurements. ’

3 POWER Switch Switches the BO0OA on or off. The instrument is turned-on when the switch
is depressed.

4 [ RANGE Switches Provide pushbutton selection of one-of-five ranges which correspond to the
selected function {current, voltage, or resistance). The available ranges are:
Voltage: 200 MV, 2, 20, 200 and 1200V
Current: 200uA, 2, 20, 200 and 2000 MA,

Resistance: 20082, 2, 20, 200 and 2000k{2

5 FUNCTION Switches Provide pushbutton sefection of one-of-six measurement functions; ACV,
AC MA, DCV, DC MA, K£2, or 20MQ2.

G Input Power Connector Provides the means of connecting the instrument through the power cord
to the ac power line,




2-17. Fuses

2-18.  The 8000A is equipped with a line power fuse, and
a current overload fuse for the current measuring function.
The line fuse is located near the transformer on the inside of
the instrument. To gain access, remove the retaining screw
on the rear of the case and remove the instrument from the .
case. When replacement is necessary, use an AGC 1/8A
fuse. The current input fuse is located behind the front-
panel MA INPUT terminal, and is accessed by turning (ccw)
and removing the MA INPUT terminal. Use a John Fluke
346940 replacement fuse.

2-19. Overrange Indication

2-20.  The front panel display, in addition to providing a
measurement reading, is designed to serve as an overrange
indicator. When the full scale capability of the selected
range for any function is exceeded, the display will blink
while indicating a full scale reading. The presence of an
overrange indication does not necessarily mean that the
instrument is being exposed to a damaging input condition.

2-21. Input Overload Protection A

CAUTION

Exceeding the maximum input overload conditions
can damage the §000A.

8000A

2-22.  Each range and function of the 8000A is equipped
with input overload protection. The maximum allowable
input overload conditions for each function and range are
given in Table 2-2,

2-23. OPERATION

2-24.  Use the fol]owirié procedure for initial turn-on of

the 8000A:

a. Connect the instrument to ac line powér. {See
Paragraph 2-6)

b. Depress the POWER switch,

C. In accordance with Table 2-3, select the desired

function and range; connect the test leads to the
corresponding input connectors.

NOTE

Supplemental instructions may be required for
instruments with options installed. These in-
structions, if any, ave given in Section 6,
Options and Accessories.

Table 2-2. 8000A MAXIMUM ALLOWABLE iNPUT OVERLOAD CONDITIONS

SELECTED MEASUREMENT MAXIMUM INPUT
FUNCTION SELECTED RANGE INPUT CONNECTIONS OVERLOAD LIMITS
DCV 200MV, 2, 20, 200, or 1200V V-§2 and COMMON 1200V dc or 1200V rms
{sinusoidal}
DC MA 200uA, 2, 20, 200, or 200MA MA and COMMON 2A (Fuse Protected)
200MV or 2V V- and COMMON 1200V rms (sinusoidal},
not to exceed 107V - Hz
ACV
20, 200 or 1200V V-£2 and COMMON 500V rms (sinusoidal}
AC MA 200uA, 2, 20, 200 or 2000MA MA and COMMON 2A (Fuse Protected)
20082 or 2 V-2 and COMMON 130V rms
K2
20, 200 or 2000KS2 V-2 and COMMON 250V rms
20M82 Not Applicable V-£1 and COMMON 250V rms
Any Any Earth Ground and 1200V peak
COMMON
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Table 2-3. 8000A MEASUREMENT INSTRUCTIONS

DESIRED SELECT MEASUREMENT
MEASUREMENT FUNCTION SELECT RANGE INPUT CONNECTIONS
DC Volts DCV 200MV, 2, 20, 200 or 1200V V-€ and COMMON
DC Milliamperes DC MA 200uA, 2, 20, 200 or 2000MA MA and COMMON
AC Volts ACV 2000V, 2, 20, 200 or 1200V V-£2 and COMMON
AC Milliamperes AC MA 200#A, 2, 20, 200 or 2000MA MA and COMMON
Kitlohms K2 20082, 2, 20, 200 or 2000K2 V-£2 and COMMON
Megohms 20MQ2 Not Applicable V- and COMMON

24




8000A

Section 3

Theory of Operation

3-1.  INTRODUCTION

3-2. This section of the manual contains a simplified
block diagram analysis followed by circuit description of
the Mode!l 8000A DMM. Simplified block diagrams and
circuit diagrams are included, as necessary, to supplement
the text. Schematic diagrams are included in Section 7 of
this manual.

3-3. SIMPLIFIED BLOCK DIAGRAM
ANALYSIS

34. Introduction

3-5. The 80004, as shown in the simplified block dia-
gram of Figure 3-1, can be divided into three major sections;
the Input Signal Conditioner, the Analog-to-Digital (A/D)
Converter, and the Front Panel Display. Each section is
discussed separately in the following paragraphs.

3-6. Input Signal Conditioner
3-7. The function of the Input Signal Conditioner is

to condition the applied input, according to the selected
function, and to provide a scaled de output voltage which is

proportional to the applied input. The cutput voltage will
be from 0 to +0.2V dc, or 0 to +2.0V dc depending on
range selected. The RANGE switches, located in the Input
Divider and Current Shunt circuits, scale the input signal to
a level which is acceptabte for the selected function. The
FUNCTION switches place the Signal Conditioner in the
configuration necessary to process the input signal.

38. A/D Converter

39. The A/D Converter changes the analog de out-
put voltage of the Signal Conditioner into a digital rep-
resentation. This is accomplished in two stages using a
voltage-to-frequency converter (Analog IC) and a digital
counter/processor (Digital 1C). The A/D Converter also
controls the measurement and display period of the
8000A.

3-10. Display

3-11.  The Display section of the 8000A accepts
digital information from the A/D converter, and converts
it into a visual, numeric presentation which corresponds
to the value of the applied input signal. The display is
updated at a rate governed by the A/D converter.

31
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Figure 3-1. MODEL 8000A BLOCK DIAGRAM

3-12. CIRCUIT DESCRIPTION

3-13.  The following circuit descriptions are keyed to
the functional blocks defined in the simplified block dia-
gram of Figure 3-1. Corresponding functional blocks are
defined in the detailed schematics in Section 7. Refer to
the schematics while reading the following circuit de-
scriptions.

3-14. Signal Conditioning

3-15. INPUT VOLTAGE DIVIDER

3-16.  Three series connected resistors (R1, R2 and
R3) totaling 10 megohms are tapped to provide division
ratios of 100 or 1000 to 1. The 20 and 200V ranges use
the 100:1 tap, and the 1200V range uses the 1000:1 tap.

3-17.  Trimming capacitors are connected across the
Input Voltage Divider to maintain a flat frequency re-
sponse when used for ac voltages. High frequency comp-
ensation during calibration can be accomplished with
variable trimmer capacitor C3.

3-18. CURRENT SHUNTS

3-19.  The current shunts consist of resistors R44
through R48. Series-connected resistors R44 through R47
are switched into the circuit, depending upon the RANGE
selected. The resistor steps are 1000, 100, 10, and 1
ohms for the 0.2, 2, 20, and 200 milliampere ranges,
respectively. A separate 100 millichm four terminal
shunt is used for the 2000MA range.

3-2

3-20.  The maximum voltage developed across a single
shunt or combination of shunts for full range indication is
0.2 volts. Current overload protection above 2 amperes is
provided by fuse F2. The shunts are protected against
over-voltage by diodes CRY through CR12.

3-21.  AC CONVERTER

3-22.  The AC Converter consists of a buffer and an
active rectifier (refer to Figure 3-2). Transistor Q1, con-
nected as a voltage follower, operates as a buffer for the
active rectifier. The buffer output is applied as a voltage,
€jn to the non-inverting input of the operational amplifier.
Negative feedback causes the voltage at the inverting input
to follow the non-inverting input, causing a current, ¢;,/R2,
through R2 to ground. Since diodes CR1 and CR2 conduct
on alternate half cycles, one-half the average current flows
through R1. The rectified voltage developed across R1 is
filtered by R3 and C1 to produce the dc voltage required
for the A/D Converter.

Figure 3-2. AC CONVERTER SIMPLIFIED DIAGRAM




3.23.  The input to the AC Converter is in either the 0.2
volt or 2 volt basic range. To accommodate either range,
the gain of the operation rectifier is adjusted accordingly '
by changing the feedback resistor (symbolized by R1). In
the instrument, R51 sets the gain at unity for the 2 volt
basic range. For the 0.2 volt basic range, the gain is in-
creased by 10 by switching R50 in parallel with R51.

3-24. OHMS CONVERTER

3-25.  The Ohms Converter supplies a dc voltage, pro-
portional to the unknown resistance (Ry), to the A/D
Converter. A simplified diagram of the circuit elements
involved is iltustrated in Figure 3-3. Operational Amplifier
U2 bootstraps the current source. With the non-inverting
input connected to the junction of R p and Ry, current
will flow through Ry and Ry such that a constant voltage
is maintained across R o for a given RANGE. If Ry is
within the range selected, the voltage developed will be
proportional to the value of Ry. For resistance ranges
200 ohms through 2000 kilohms, the constant voltage
maintained is 10 volts. In the 20 megohm range, U2’s
feedback resistor, Ry, is changed so that a 1 volt potential
is maintained.
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Figure 3-3. OHMS CONVERTER SIMPLIFIED DIAGRAM

326, ACTIVE FILTER

3-27.  The Active Filter ensures that the input to the A/D
Converter receives only dc voltages. The operational amp-
lifier (U2) used for the Ohms Converter is also used in con-

8000A

junction with R18,C11, R19, and C12 to form a two-pole
Bessel-type active filter (see Figure 34). A cutoff fre-
quency of 10 Hz and a 60 Hz rejection ratio of 32 db is
provided by this filter. Normal mode rejection at frequencies
other than even multiples of the integration period is also
provided. Overloading of the A/D Converter by large rlppie
voltages is prevented by the filter.

3-28. Analog-to-Digital Converter

3-29. GENERAL

330. The A/D Converter uses a voltage-to-frequency
conversion technique. A dc voltage at the input of the

A/D Converter is changed to a frequency by the Analog
Integrated Circuit. This frequency is characteristic of the
magnitude and polarity of the dc input voltage. Counting
of the output frequency from the Analog IC is accomplished
by the Digital IC. The resultant count is transferred (in
binary coded decimal format) to the display section.

#0UT

Cci2

S

Figure 3-4. ACTIVE FILTER SIMPLIFIED DIAGRAM

331, ANALOGIC

3-32.  The Analog IC is an LSI device which contains a
two-input multiplexer, an amplifier, and a voltage con-
trolied oscillator (VCO). In operation, the Analog IC
samples between a reference voltage (0 V dc) and the out-
put of the Active Filter (0 to +.2 or 0 to 2V dc) to pro-
vide two separate output frequencies. The difference be-
tween the two frequencies is an accurate digital representa-
tion of the input voltage. This A/D conversion technique
automatically eliminates the zero-offset errors which are in-
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herent in many A/D converters. For example, if the VCO
rest frequency is = 40 kHz during the reference sample
and a OV dc input is present during the voltage sample, the
output of the VCO does not change. No change is equal
to OV dc. Therefore, as long as the oscillator does not
drift during the two sample periods a zero-offset error can-
not exist.

3-33.  The range resistor, in Figure 3-5, symbolizes the
dual range capability of the Analog IC. This resistance,
external to the IC, consists of series resistors R23, R57,
R25 and R58. When the instrument is in the 2 volt basic
range, all four resistors are used to scale the current to

the V/F Converter. Variable resistor R25 is the calibration
adjustment for this range. For operation in the 0.2 volt
basic range, the switching provides a short across R25 and
R58. Therefore, only resistor R57 and calibration adjust-
ment R23 scale the current to the proper level for the V/F
Converter.

3-34.  Timing circuitry for the A/D Converter is con-
tained in the Analog IC. The connection between the
Analog IC and the Digital IC is through R41, Q6, R56, and
adjustment R20. Overload protection for the Analog IC is
provided by transistors Q20 and Q21. Negative overload

voltages are handled by Q20 and positive overloads by Q21.

3-35. DIGITALIC

3-36.  The output from the Analog IC alternates between
the rest frequency during one time period, and a frequency
corresponding to the A/D Converter input voltage during
the next time period. Reversible counters in the Digital IC
count these frequencies such that their difference is used

to provide the bed measurement information.
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Figure 3-56. ANALOG IC BLOCK DIAGRAM

3-37. A fourdine bed output (W-X-Y-Z on schematic)
and a fourline strobing pulse output (51-52-53-S4 on
schematic) are provided by the Digital IC to the Display

34

section. The bed lines W-X-Y-Z correspond to binary
84-2-1 positions, respectively.

3-38. Display
3-39. POLARITY

340,  The polarity indicator consists of horizontal and
vertical LED segments of DS1. These segments are strobed
during the S1 time period, when the instrument is in the
DCV or DC MA function. The horizontal segment is

used alone for a negative indication, and together with the
vertical segment to build a positive indication. Consequently,
the horizontal segment must illuminate during each S1 time
period. This is accomplished by S3D (DCV) or S4C (DC
MA) which ground the cathodes of the horizontal LED
segment. Illumination of the vertical segment relies upon

the digital information provided by the Y bed line during

S1 time. When a positive voltage or current is applied to

the INPUT terminals, the Y line goes high. This tums on

Q8 and Q10 which allow the vertical segment to lluminate. '
With the Y line low Q8 and Q10 are cut off and the vertical
segment does not illuminate.

341. DECODER DRIVER

3.42.  The Decoder Driver, US, translates the bed informa-
tion on the W-X-Y-Z lines for application to the LED read-
outs D82, DS3, and DS4. Low inputs are provided by

the Decoder Driver through a resistor network RN1 to the

. LED segments for construction of decimal numbers.

343. DECIMAL POINT

344. The LED readouts DS2, DS3, and DS4 contain a
decimal point which is controlled by the RANGE switches.
The selected range causes the resistor network RN2 to
supply a negative voltage to the cathode of the decimal
segment. Note on the scheratic that the 20M{2 FUNC-
TION, which requires no range selection, shares the 20
RANGE decimal point of DS2.

345. ANODE CONTROL

346, The Anode Control circuit, Q11 through Q18
applies +5V dc to the anodes of the LED readouts. Strobe




pulses from the Digital IC determine which readout re-
ceives the proper anode voltage at a particular time. Fhe
strobe pulse sequence is §1-83-52-54, yielding a display
sequence of DS1-DS3-DS2.DS4. For example: when S2
goes high, Q12 and Q16 turn-on and apply approximately
+5V dc to the anodes of the LED segments on DS2. Those
segments with negative voltages on their cathodes, at 82
time, will illuminate and form a decimal number.

347. LED READOUTS

3-48. The LED readouts DS2, DS3, and DS4 each con-
tain 7% diode segments. One-half of a segment for a
decimal point and seven segments to form decimal numbers,
The segments are demgnated A through G for each readout
on the schematic.

80C0A

3-49.  Readout DS1 indicates the most significant digjt
{MSD) and polarity. Two segments form a numerical “1”
and two segments to form the polarity signs. Control of
the MSD “1” indication is separate from the other readouts.
The bed information is produced on the Z line during the
S1 time period. When line Z is high during time S1, Q7

and Q9 turn on to allow the “1” segment to illuminate.

350. Power Supply

351.  The power supply, shown in the schematic dia-

__gram, provides +15 and +5V dc outputs. Diode bridge

CRIS through CR18 and filter capacitors C17 and C18
supply the unregulated +15V dc. Diodes CR13 and CR14,
and filter capacitor C19 supply the unregulated +5V de.

3-5/3-6
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Section 4

Maintenance

4-1. INTRODUCTION

4-2. This section of the manual contains maintenance
information for the Model 8000A DMM. This includes
service information, general maintenance, performance test,
calibration and troubleshooting. The performance test is
recommended as a preventative maintenance tool, and
should be executed when it is necessary to verify proper
instrument operation. A calibration interval of one year is
recommended to insure that the 8000A is within the one-
year specifications. Troubleshooting information is given
int the form of flow charts at the end of this section.

Table 4-1 lists the recommended test equipment necessary
to maintain the 8000A. If the specified equipment is not
available, other equipment having equivalent specifications
may be used.

4-3. The Model 8000A DMM is warranted for a period
of one year upon delivery to the original purchaser. The
WARRANTY is given on the back of the title page located
in the front of this manual. For the WARRANTY to be-
come effective, the validation card included with the instruc-
tion manual must be completed and returned to the John
Fluke Mfz. Co., Inc,

44, A unique 48-hour tumnaround service is provided
for the 8000A. Should your instrument need repair, send
it to the nearest authorized service center. A complete list
of service centers is included with the WARRANTY. Ship-
ping information is given in Section 2 of this manual. If
requested, an estimate will be provided to the customer
before work is begun on instruments that are beyond the
warranty period.

Table 4-1. RECOMMENDED TEST EQUIPMENT

EQUIPMENT
NOMENCLATURE

SPECIFICATIONS

RECOMMENDED
EQUIPMENT

DC Voltage Source 190mV to 1200V +0.03%

DC Current Source 190uA to 1.9A +0.1%

AC Voltage Source

AC Current Source

Resistors

Frequency Counter

Oscilloscope Generaf Purpose

190mV to 1200V (45Hz to 10 kHz) £0.1%
190mV to 1200V (10 kHz to 20 kHz) +0.2%
190uA to 190mA {100 Hz to 10 kHz) +0.3%

1.9A {100 Hz to 3 kHz} 2:0.3%

19082, 1.9kE2, 19k&2, 1.9M2 and 19MS2 +0.1%

To measure positive 100 msec. pulse with 1usec resolution

Fluke Madel 341A
Fiuke Model 382A
Fiuke Models 5200A/5205A

Optimation AC 105, and Fluke
Modets 540B, 382A, A45, and
A40 shunts (20mA, 200mA,
and 2A)

Fluke Model 19528

Tektronix 5458 W/T1A1 plug-in

41
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45. GENERAL MAINTENANCE

4.6, Access Information

4.7, Use the following procedure to gain access to the
interior of the 8000A:
a. Set the POWER switch to off, and disconnect

the line cord.

b. Remove the phillips screw at the rear of the
Instrument case.

c. Separate the instrument from the case.

48. Cleaning

49, Clean the 8000A periodically to remove dust,
grease and other contamination. Use the following pro-
cedure:

CAUTION

Do not use aromatic hydrocarbons or chlorinated
solvents to clean the 8000A. They will react with
the plastic materials used in the instrument.

a. Clean the surface of the pcb using clean dry air at
low pressure (< 120 psi). I grease is encountered,
spray with Freon T.G. Degreaser and remove
grime with clean dry air at low pressure,

b. Clean the front panel and case with a soft cloth
dampened with a mild solution of detergent and
water.

4-10. Fuse Replacement

4-11.  The input power fuse F1 is located on the interior
of the instrument near the power transformer. If replace-
ment is necessary, use an AGC 1/8A fuse (Use MDL 1/8A
for battery powered instruments).

4-12.  The current shunt protection fuse F2, islocated
behind the front panel MA INPUT connector. To remove
the fuse, turn the MA INPUT connector ccw and pull it
out. Use a John Fluke 346940 replacement fuse.

4-13. Service Tools

4-14.  No special tools are required to maintain or repair
the 3000A.

4-2

4-15. PERFORMANCE TEST

4-16.  The performance test is designed to verify the
overall operation of the 8000A. The test can be used as

an acceptance check and/or periodic maintenance check.
Table 4-1 lists the equipment required to perform this test.
If the 8000A fails any part of the performance test, correc-
tive action is indicated. Troubleshooting information for
fault isolation is given later in this section.

NOTE

The performance fest should be performed at
arn ambient temperature of +22 to +25°Cand
at a relative humidity of less than 70%.

4-17. Zero Offset Test

4-18.  Use the following procedure to test the zero
offset of the 8000A:

a. Energize the instrument and depress the DCV and
200mV pushbuttons.
b. Place a shorting jumper between the V-£2 and

COMMON input connectors. The readout should
indicate 00.0, flashing £00.1 not more than 10
times in 10 seconds.

c. Remove the shorting jumnper. The readout should
indicate <1+01.0.

4-19. Accuracy Test

4-20.  The accuracy test compares the instruments per-
formance to the accuracy specifications listed in Section 1.
Use the following procedure to perform the accuracy test:

a. Set the 8000A FUNCTION and RANGE swiiches
to AC MA and 2000 MA, respectively,

b. Connect the output of the ac current source to the
MA and COMMON INPUT connectors of the
8C00A.- ’

c. Refer to Table 4-2. Sequentially select each range

and apply the corresponding ac current at the
frequency listed. Check to insure that the 8000A
readout is within the limits shown.

d. Refer to paragraph 4-31, Range Adjustments/Checks,
and check the accuracy of each of the remaining
functions and ranges. Disregard the adjustment
column of Table 4-3. '




4-21. CALIBRATION

422, The 8000A should be calibrated at least once a
year or whenever repairs have been made. Calibration
should be accomplished at an ambient room temperature
of +22 to +25°C, and at a relative humidity of less that
70%. Table 4-1 lists the required equipment.

4-23. Initial Procedure

424 Remove the case from the 8000A and energize
the instrument.

WARNING !

The input power connecter is at the ac line
potential (100, 115 or 230V ac). Use caution
when working in this area.

Table 4-2. AC MA PERFORMANCE CHECKS

RANGE INPUT DISPLAY LIMITS
200uA 190uA @ 100 Hz 187.9 to 192.1
200uA 190uA @ 10 kHz 187.9 to 192.1
2 1.9 mA @ 100 Hz 1.879 10 1.921
2 1.9 mA@ 10 kHz 1.8792 to 1.921
20 19 mA @ 100 Hz 18.72 to 19.21
20 19 mA @ 10 kHz 18.79 to 19.21
200 190 mA @ 100 Hz 187.9 to 1921
200 190 mA @ 10 kHz 187.9 to 192.1
2000 mA 1.9A @ 100 Hz 1879 to 1921
2000 mA 1.9A @3 kHz 1879 to 1921

4-25. Period Adjustment

426.  Use the following procedure to adjust the 8000A
measurement period:

a. Connect the frequency counter between TPS
and TP4 (common) as shown in Figure 4-1.

b. Set the frequency counter to the time interval
operating mode.

c. Using an appropriate adjusting tool, adjust R20
(Period), shown in Figure 4-1, for a time period
of 100 ms +5us. Variations of the time period
shouldbe < +15us.

8000A

4.27. Zero Offset Adjustment

4-28.  The zero offset adjustment procedure applies
only to instruments which fall into the catagory of Use
Code D. The used codes are keyed to the instrument serial
numbers and are given in paragraph 5-7. Use the following
procedure to adjust the zero offset,

a. Depress the DCV and the 200 mV pushbuttons,

b, Install a shorting jumper between the V-£2 and
COMMON input connectors.

c. The readout should indicate 00.0, flashing +00.1
not more than 10 times in 10 seconds. Adjust R15,
if required, to meet these limits.

d. Remove the shorting jumper. The readout should
indicate < £01.0.

4-29. Turn-Over Error Adjustment

430,  Use the following procedure to adjust the turn-
OVer error:

NOTE

Procedural steps noted with Use Code D apply
only to instruments which fall into that cata-
gory. The use codes are determined according
to the instrument serigl number and are listed
in paragraph 5-7. Procedural steps which do not
specify a use code apply to all 80004,

a. Depress the DCV and the 200 MV pushbuttons.

b. Connect a dc voltage source to the V-8 and
COMMON inputs. Set the supply fora +190 mV
output.

c. Adjust R25 (see Figure 4-1) for a readout of +190.0.

d. Change the input voltage from +190 mV to
—190 mV.

e. Readout should indicate —190.0 +.1.

f. Use Code D only. If the instrument is not within

limits adjust R15 to bring the instrument within
the —190.0 + .1 indication.

g Use Code D only. Check and, if necessary, re-
adjust the zero offset, paragraph 4-27.




8000A

4-31. Range Adjustment/Checks

432.  The 8000A range adjustments are accomplished
in accordance with the instructions given in Table 4-3,
Perform each adjustment and/or check in the order listed.
The shaded areas of the table separate the adjustments
from the checks. Refer to Figure 4-1 for the location of
the specified adjustment. The following test equipment
from Table 4-1 is used to provide the input specified for
each function.

a. DCY - DC Voltage Source
b. 20MS - Resistors
c. K& - Resistors
d. DCMA - DC Current Source
e, ACV - AC Voltage Source

4-33. TROUBLESHOOTING

434, The following information is designed to aid in
troubleshooting the 8000A. Fault isolation is achieved by
executing the performance test and isolating the problem
to a functional circuit group using troubleshooting flow
charts. The flow chart symbols are defined in Figure 4-2
and ‘the troubleshooting flow charts are given in Figure 4-3.

435. If a component is found to be defective in either
the Input Divider Resistor Set, the Analog Resistor Set, or
the Ohms Resistor Set, the complete set must be replaced.

4.36. Replacement Analog IC’s and Digital IC’s are packed
in conductive foam when shipped. To protect them from
damage by static discharge, they should not be removed

from the conductive foam until the time of installation. The
personnel handling the devices, and the working surface must
be grounded.

Table 4-3. 8000A ADJUSTMENTS AND CHECKS

FUNCTION/
RANGE

INPUT

ADJUSTMENT

DISPLAY
LIMITS

DCV /20
DCV /200

DCV / 1200V

Ko / 2000

K /2

Ka 7200

K /2000K2
DC MA / 200uA
DCMA /2
DCMA/ 20
DCMA /200
DC MA / 2000 MA
ACV [ 200 MV
ACV /200 MV
ACV /2

ACV /2

ACV /20
ACV /200
ACV /200
ACV [/ 1200V

ACV [ 1200V

+19V dc

+190V dc

+1000V de

1900

1.9Ka

190KG

1.9MQ

+190uA

+1.9mA

+19mA
+19GmA

+1.9A

190mV @ 100Hz
190mV @ 20kHz
1.9v @ 100 Hz

1.9v @ 20kHz

19V @ 10 kHz
190V @ 10 kHz
190 @ 20 kHz
1000V @ 100 Hz

1000V @ 10 kHz

+189.7 to +190.3

+1,897 to +1.903

+18.97 to +19.03
+189.7 10 +180.3

+398 to +1002

18.88 to 19.11

18.95 to 19.05

189.5 to 180.5
1.895 10 1.905
189.5 10 190.5
1895 to 1905
+189.3 to +190.7
+1.893 to +1.907
+18.93 to +19.07
+189.3 to +190.7
+1893 to 1907
188.8 to 191.2
187.9 to 192.1
1.888 to 1.912
1.879 to 1.921

18.79 10 19.21

18.7910 19.21
187.9 to 192.1
187.9 to 192.1
993 to 1007

988 to 1012
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TP4 200MV DC 200 TPt
2VDC/ KOHlVi/ PERICD TP2

1
R20 TR1 TP2 l

oD

ZiHD,

o ~ R15,
e t
St OFFSET
1]
s c14 Tps<—!—TP5

5z

$3

)
]
] 3
]
.

53D,

i—Jj % |
o ~ I
s < X

ca ] \ =2 @@- £ [ I

Figure 4-1. ADJUSTMENT AND TEST POINT LOCATIONS

* INTERCONNECTS FLOW CHART SYMBOLS AND
INDICATES THE DIRECTION OF PROCEDURE FLOW,

START A TERMINAL POINT — USED TGO INDICATE A
START, STOP OR INTERRUPT OF PROCEDURE

FLOW,

MEASURE DC
VOLTAGE
ACROSS
CAPACITOR C1

DECISION REQUIRED — ALWAYS ASK A QUESTION -
THE FLOW FROM THE SYMBOL 1S DEPENDENT UPON
THE DECISION MADE — SUALLY YES (GO} OR NO
{NO GOJ, BUT MAY HAVE THREE POSSIBILITIES {EG,
HIGH, LOW, NORMALL,

INSTRUCTION OR PROCEDURAL STEP.

SEE FIGURE 2 FOR

THE LOCATION OF ANNOTATION — PROVIDES ADDITIONAL INFORMATION

THE +5 VDC ADJUST- FOR THE SYMBOL TO WHICH 1T 1S CONNECTED. ALWAYS

MENT, Rg CONNECTED BY A DASHED LINE,
CONNECTOR — EXIT TO, OR ENTRY FROM, ANOTHER PART
OF THE FLOW CHART {ASSOCIATED ARROWHEAD SHOWS i
WHICH),

PERFORM .
REGULATION PREDEFINED PROCESS — iNDICATES THAT THE PROCEDURE
TEST TO BE PERFORMED 1S DESCRIBED ELSEWHERE.

Figure 4-2. TROUBLESHOOTING FLOW CHART SYMBOLS
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START

YES

1S
LINE CORD
PLUGGED iN

PLUG LINE
CORD IN

ARE
ANY FRONT PANEL

+5 V dc SUPPLY
1S GOOD

CHECK CR 14, CR15
and C19

YES

LED's LIT
?

s
FUSE F1
BLOWN
?

MEASURE VOLTAGE
ACROSs C19

MEASURE V dc FROM
COMMON TO ANCDES
QF CR13, and CR14

NO

REPLACE FUSE

CHECK TRANSFORMER
T

-
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Figure 4-3. 8000A TROUBLESHOOTING FLOW CHART (Sheet 1 of 8)
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MEASURE V dc
ACROSS C17 and C18

MEASURE V dec FROM
COMMON TO j4.27
and J4-25

+15V de¢
and —15 V d¢,
RESPECTIVELY

YES

191020V dc
ACROSS EACH
CAPACITOR
?

MEASURE V ac FROM
COMMON TO PINS
6and 8OF T1

CHECK CR8 and Q24
or CR19 and Q19

+15V dc SUPPLIES
ARE GOOD

v

©

CHECK CR15 THROUGH
CR18,C17 and C18

CHECK TRANSFORMER
T1. IF TRANSISTORS
Q19 and Q24 ARE
RUNNING HOT, THE
POWER SUPPLY IS
PROBABLY OVER-
LOADED

Figure 4-3. 8000A TROUBLESHOQOTING FLOW CHART {Sheet 2 of 8)
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SELECT VDC and
RANGE 2, SHORT
V-£LiNPUT TO
COMMON

Do
T

DOES
READCOUT
DISPLAY 0.000 +.001
?

NO

SHORT JUNCTION OF

R18 and $4B8 TO
TP4

CHECK INPUT DIVIDER,
RANGE SWITCHES and
FUNCTION SWITCHES

!

DOES
READOQUT
DISPLAY 0.000 +.001
?

REMOVE SHORT
FROM R18. SHORT
TP3 TO TP4

CHECK OHMS CONVERTER/
ACTIVE FILTER, Q12
and Q20

YES

DISPLAY 0.000 +.00

DOES
READOUT

?

®<

CHECK U3, CR2
and CR2G

48

Figure 4-3. 8000A TROUBLESHOOTING FLOW CHART (Sheet 3 of 8)
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SELECT VDC and
RANGE 2. APPLY
+100 mV dc TO THE
V£l and COMMON
INPUTS

DOES
READOUT

®‘ YES

CHECK ACTIVE
FILTER

DISPLAY +0.100
?

TRANSFER +100 mV dc
FROM V-1 INPUT
TO THE JUNCTION
OF R18 and S4B

DOES
READOUT
DISPLAY +0.100
?

CHECK FOR DEFECTIVE
RANGE SWITCH,
FUNCTION SWITCH,
OR OPEN LAND
PATTERN

TRANSFER +100 mV de
FROM R18 TO TP3

DOES
READOUT

DISPLAY +0.001
?

CHECK PERIOD, VCO
QUTPUT, CR20.
IF ABOVE CHECK
OK REPLACE U3
and/or U4

PERIOD = 100 ms + 10 Us
VOO QUTPUT {TP1) = 65 to 95 kHz

(DRIFT <100 Hz)

CR20 REFERENCE = +6.2 TO 6.8V dc
{DRIFT <20 uV)

—— -

Figure 4-3. 8000A TROUBLESHOOTING FLOW CHART (Sheet 4 of 8)
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CONNECT J4-29 TO
LOGIC COMMON

v

Bo
/HHEE
YES _IEAST SIGNIFICANT.
~ “DECADES DlSPLAY> CHECK STROBE

PULSES FROM U4

AT LEAST
ONE SEGMENT
IN EACH DECADE

LIGHT
?,

SEGMENTS FROM
EACH DECADE FAIL
TO LIGHT”

YE

W

YES

SEQUENTIALLY GROUND
PINS 9 THROUGH 15
OF U5 and OBSERVE

DISPLAY

-

DID

YES JUNLIT SEGMENTS

REPLACE U5 ——<(LLUMINATE DUHI@

THE PROCEDURE

‘ ?
@ NO

SEQUENTIALLY GROUND
PINS 8 THROUGH 14 OF
RN1and OBSERVE
DISPLAY

>_

DID *

UNLIT SEGMENTS

YES NO
REPLACE RN1 4———<_LUM|NATE DURING DEFECTIVE LED

THE PROCEDURE ~ READOUT

?

2 <

410

Figure 4-3. 8000A TROUBLESHOOTING FLOW CHART (Sheet 5 of 8)
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SELECT MA DC
FUNCTION, 2000 MA
RANGE. SHORT PINS
2and 3 OF RN2 TO
COMMON {TP4)

DOES
EADOUT
@., YES /§SPLAY A

“POSITIVE POLARITY

SHORT PINS 13 and 14
OF RN2Z TO COMMON

YES

REPLACE RN2 DISPLAY A

POSITIVE POLARITY

REPLACE POLARITY
LED (DS1}

Figure 4-3. 8000A TROUBLESHOOTING FLOW CHART {Sheet 6 of 8)
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SEQUENTIALLY DEPRESS

THE 200, 20 and 2 RANGE

SWITCHES and OBSERVE
THE FRONT PANEL DISPLAY

POINT ASSUME
PROPER POSITION
FOR EACH
RANG

SHORT PIN 1 OF
RN2 TO COMMON

'

DOES
THE 1
DIGIT IN THE
MSD LIGHT

REPLACE POLARITY
LED {DS51)

SHORT PINS 15 and
16 OF RN2TO
COMMON

THE 1 DIGIT
iN THE MSD
LIGHT
?

REPLACE RN2

—

CHECK DECIMAL
SWITCHING, RN2 and
DISPLAY LEDs

YES

4-12

Figure 4-3. 8000A TROUBLESHOOTING FLOW CHART (Sheet 7 of 8)
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REFER TQ PARAGRAPH
4-19 and EXECUTE
THE ACCURACY TEST

CHECK INPUT DIVIDER
and ASSOCIATED
SWITCHES

Y

CHECK OHMS CONVERTED
ACTIVE FILTER and
ASSOCIATED SWITCHES

1

CHECK CURRENT SHUNT
RESISTORS and
ASSOCIATED SWITCHES

CHECK AC CONVERTER
and ASSOCIATED
SWITCHES

Figure 4-3. 8000A TROUBLESHOOTING FLOW CHART (Sheet 8 of 8)
4-13/4-14
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Section 5

Lists of Replaceable Parts

TABLE OF CONTENTS
REFERENCE ASSEMBLY NAME PAGE
DESIGNATOR
Final Assembly, Model 8000A . . . . . . . . . . . . . . . . 5-3
Al _ Main PCB Assembly . . . . . . . . . . . . . . . . . . .. 57
A2 FrontPanel Assembly . . . . . . . . . . . . . . . . . .. 3-15
A3 Display Assembly . . . . . . . . . . . . . . .. 0. 5-16
Digital Printer Qutput Unit, Option-02 . . . . . . . . . . . . . 5-17
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8000A

5-1.  INTRODUCTION 54. HOW TO OBTAIN PARTS

5-2. This section contains an illustrated parts break-
down of the instrument. Components are listed alpha-num-
erically by assembly. Flectrical components are listed by
reference designation and mechanical components are listed
by item number. Each listed part is shown in an accom-

panying illustration,

53. Parts lists include the following information:

a. Reference Designation or Ftem Number.

b. Description of each part,

c. Fluke Stock Number.

d. Federal Supply Code for Manufacturers. (See
Appendix A for Code-to-Name list.)

€. Manufacturer’s part Number or Type.

f. Total Quantity per assembly or component.

g. Recommended Quantity: This entry indicates the

recommended number of spare parts necessary to
support one to five instruments for a period of
two years. Thislist presumes an availability of
common electronic parts at the maintenance site.,
For maintenance for one year or more at an isolated
site, it is recommended that at least one in each
assembly in the instrument be stocked. In the
case of optional subassemblies, plug-ins, etc. that
are not always part of the instrument, or are dev-
iations from the basic instrument mode, the REC
QTY column lists the recommended quantity of
the item in that particular assembly

Use Code is provided to identify certain parts that
have been added, deleted or modified during pro-
duction of the instrument. Each part for which a
use code has been assigned may be identified with
a particular instrument serial number by consult-

ing the Use Code Effectivity, paragraph 5-7.

3-5. Componenis may be ordered directly from the
manufacturer by using the manufacturer’s part number, or
from the John Fluke Mfg, Co., Inc. factory or authorized
representative by using the FLUKE STOCK NUMRER. In
the eveat the part you order has been replaced by a new or
improved part, the replacement will be accompanied by an
explanatory note and installation instructions, if necessary.

5-6. To ensure prompt and efficient handling of your
order, include the following information.

a. Quantity.

b. | FLUKE Stock Number,

c. Description.

d. Reference Designation or Item Number,
e. Printed Circuit Board Part Number.

f. Instrument model and Serial number

5-7. USE CODE EFFECTIVITY LIST

USE
CODE SERIAL NUMBER EF FECTIVITY

A 56400 and on

B 62300 and on

C 123 thru 644330, 64390 thru 66244,
and 66845 thru 67784

D 64340 thru 64389, 66245 thru 66844,
67785 and on

E 60700 and on

F 68700 and on

G 123 thru 69999

H 70000 and on




FINAL ASSEMBLY, MODEL 8000A

8Q00A

REF

DESIG FLUKE MFG MFG
OR DESCRIPTION STOCK gpiy| PARTNO. |TOTIRECIUSE
NO. CDE TYPE
FINAL ASSEMBLY, MODEL 8000A
Al Main PCB Assembly
8000A — Figure 5-1 374223 |89536| 374223 1
8000A-01 — Figure 5-2 374321 89536 374321 1
8000A-01/05 — Figure 5-2 378224 89536 378224 1
8000A-05 378216 |89536 378216 1
8000A-06 — Figure 53 384818 89536 384818 1
A2 Front Panel Assembly
A3 Display Assembly (8000A-05) 387720 | 89536 387720 1
Display Assembly (8000A, 8000A-01) 374355 |B9536 374355 1
Display Assembly (8000A-06) 338376 89536 338376 i
Case, molded 330076 89536 330076 1
Case, molded (8000A-02) 354274 189536 354274 1
Handle, molded 330092 [89536 330092 i
Line Cord Assembly 343723 ]89536 343723 1
Pad, foot 338632 | 89536 338632 2
Test lead set 343657 |89536 343657 1

53
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8000A
MAIN PCB ASSEMBLY

REF
MFG MFG
DESIG FLUKE
FED PART NO. ITOTIREC}USE
I'I(')ERM DESCRIPTION STOCK  IspLy OR  laTy|oTy/cDE
) CDE TYPE
NO.
Al MAIN PCB ASSEMBLY : REF
BT1 :
thru Battery, Ni Cd, 1.2V (8000A-01, 8000A-015) 346924 89536 346924 4
BT4 ’
Cl Cap, plstc, 0.33uf +20%, 1200V 352120 01281 JF83 1
2 Cap, porc, 5.1 pf, £0.25%, 1000V 347948 |95275 | VY13CSRICA | 1
C3 Cap, Var, 4.5 - 50 pf, 250V 321117 78899 DVI305A 1
C4 Cap, mica, 510 pf +5%, 500V 148411 71236 | DMI9ESI1Y 1
Cs Cap, mica, 56 pf +5%, 500V 148528 |71236 | DMI15F5605 1
Cé Cap, Ta, 0.22uf +20%, 35V 161331 56289 {196D224X0035F 1
HAl
Cc7 Cap, cer, 32 pf +2%, 100V 354852 80031 |2222-638-10339 1
C8 Cap, Ta, 68uf +20%, 15V 193615 56289 196D686X0015) 1
LA3
C9 Cap, Ta, 10uf +20%, 20V 330662 56289 196D106X002b 3
' JA1
C10 Cap, plstc, 047uf + 10%, 250V 184366 73445 |C280AE/A470K] 1
C11 Cap, plstc, 0.033uf +10%, 50V 271841 06001 | 75FIR5A333 _ 1
C12 Cap, poly, 0.22uf +10%, 100V 333823 84171 1P1223K 1
C13 Cap, plstc, 0.047uf +10%, 50V 271858 06001 75F1.R5A473 1
C14 Cap, poly, 0.22uf +5%, 50V [T> 1
C15 Cap, plstc, 0.22uf +10%, 250V 194803 25088 |B32234A3224K]| 1
Clé Cap, cer, or porc, 390 pf +5%, 500V D
C17, Cap,elect, 400uf +50/—10%, 25V (30004, 168153 25403 |[ET471X025A01F 2
C18 8000A-05, 8000A-06)
C17,
C18 Cap, Ta, 4Tuf +20%, 20V (8000A-01) 348516 56289 1196D476X0020% 2
- LA3
Ci19 Cap, elect, 4000uf +100/—10%, 10V 330761 25088 i,'B41010-4700/10' 1
C19 Not used on (8000A-01 and 8000A-015)
C20 7 Cap, Ta, 10uf +20%, 20V 330662 56289 |196D106X0020} REF
JAT

57




8000A

MAIN PCB ASSEMBLY

REF

MFG MFG

DESIG FLUKE

FED | PART NO. |TOT|REC}USE

_OR DESCRIPTION STOCK SPLY OR otylarylcoe
iTEM NO.

CDE TYPE
NO.
C21 Cap, mica, 39 pf +5%, 500V 148544 71236 | DM15E3907 2
Cc22 Cap, mica, 390 pf +5% 148437 |71236 | DM15F391J 1
C23, Cap, fxd cer, 1000 pf +10%, 500V 357806 156289 [C106B102G-10] 2
C24 {8000A-01) 2K
C25, Cap, Ta, 10uf +20%, 20V (8000A, 330662 56289 ]196D106X0020| REF
c27 8000A-05, 8000A-06) JAl
C27 Cap, mica, 100 pf +5%, 500V 148494 {71236 | DMI5F101J 1
C28 Cap, mica, 22 pf +5%, S00V 148551 {71236 | DM15C220J 1
C29 Not used
C30 Cap, mica, 30 pf +5%, 500V 340570 [71236 | DM15E300] 1
C30 Cap, mica, 330 pf if%, 500V (8000A-06) 148455 DM15F331] 1
C3t Cap, Ta, 47uf +20%, 20V (8000A-01) 348516  |56289 [196D476X0020

1LA3
C32 Cap, mica, 39 pf +5%, 500V 148544  |71236 | DM15E390F | REF
C33 Cap, mica, 30 pf +5%, 500V 340570 |71236 | DMI15E3007 |
Cci0, Cap, cer, 33 pf +2% (8000A-06) 354852 | |80031 §2222-638-10339 2
C71
CL1 Diode, Current limiter 348482 117856 | TYPE E505 1
CRI,
CR4, :
CRS5, Diode, Si, small signal 348177 03508 | DA2429 5
CR22,]
CR23
CR2 Not used
CR3 Diode, zener, comp D i
CR6 Diode, zener, uncomp 246033 07910 IN965A 1
CR7 Not used
CRS, Diode, zener, uncomp 352377  |71590 R4846 2
CR19 {not used with 8000A-01) :
CR9,
CR10 . o
CRII, Diode, rectifier, Si 347559 | 14099 38MO03 4
CR12
58




MAIN PCB ASSEMBLY

8O00DA

MFG MFG
DESIG FLUKE
FED | PART NO. |TOT|RECjUSE
OR DESCRIPTION STOCK SPLY OR atvylorylcpDe
ITEM NO.
CDE TYPE
NQO.
CR13)
CR14,
CR15, . . .
CR16) Diode, rectifier, Si 343491 77638 1N4002 6
CR17,
CR18
CR20 Diode, zener, 6.8V +5% D 1
CR21 Diode, Instl in test if req
CR24 Diode, rect, Si (8000A-01) 343491 | 77638 IN4002 2
CR70,
CR71, Diode, rect, Si (8000A-06) 368738 |77638 1N4004
CR72
DS5 Lamp, Incand, (8000A-01) 352237 | 08806 63 1
F1 Fuse, fast act, 1/8 amp (8000A, 8000A-05, 196790 {71400 AGC 1
8000A-06)
F1 Fuse, Slo-Ble, 1/8 amp (8000A-01/05) 166488 |71400 MBL 1
XF1 Fuse, clip 284984 }84613 36212 2
XF2 Fuse, contact 338665 |89536 338665 I
Pt Plug power, 3 prong
Contact, voltage 338657 |89536 338657 2
Contact, earth common 338640 |89536 338640 1
Insulator, line contact 338624 89536 338624 I
Q1 Xstr, FET, N-Channel 352112 ]15818 U2610E 1
%’ Xstr, Si, NPN 168716 107263 519254 2
o4 Not used
Qs Not used
Q6 Xstr, Si, PNP 288761 07933 RS2048 1
Q7,Q8
9, Q1¢ .
Q15Q1¢| Xstr, Si, NPN 218396 (04713 2N3904 9
Q17018
Q26

5-9




8000A

MAIN PCB ASSEMBLY

REF
MFG MFG
DESIG FLUKE :
FED | PART NO. [TOT|REC|USE
OR DESCRIPTION STOCK SPLY OR atvloty|cDE
ITEM NO.
. CDE TYPE
NO.

Q11,012 .

Q13014]  Xstr, Si, PNP 340026 |04713] MPS6563 | 4
Q19 Xstr, Si, PNP (80004, 8000A-06) 352369 [04713 2N4403 1
Q20 Xstr, 8i, NPN 352138 89536 352138 1
Q21 | Xstr, Si, PNP 352146 89536 352146 1

022023 Xstr, Si, NPN (8000A-01) 330803 07263 MPS6560 2
Q24 Xstr, Si, NPN 168708 | 03508 2N3391 1
Q25 Not used
Q70 Xstr 381731 89536 381731 1
R1 * Res, matched set D
R2 Res, matched set l>
R3 . Res, matched set l>
R4 Res, comp, 100k +10%, 2W 158659 01121 HB1041 i
RS Res, comp, IM +5%, 4W 182204 {01121 CB1055 1
Ré Res, comp, 4.7M +5%, W 220046 |O1121 CB4755 1
R7
R4é Res, car dep, 1k +5%, 4W (not used on 343426 |TOYO| R251025 3

: 8000A-01) |
R3 Res, car dep,1k +5%, %W (not used on 8000 A-01 343426 |TOYO R251025 | REF
R9 Res, comp, 10k +5%, %W 148106 01121 CB1035 1
R10,
R42, Res, car dep, 470k 5%, UW 342634 |TOYO R254745 3
R43 '
Ril Res, met flm, 10k +1%, 1/8W 168260 }[91637 [MFF1-81012F | 1
R12 Res, var, cer, 500 +10%, bW 291120 71450 360S8501A i
R13 Not used
R14 Not used
R15 Res, var, 50k +30%, 4W 358127 {71450 X201503 1
Ri6 Res, comp, 82k +5%, %W 188458 |01121 CB8235 1
R17 Res, Car dep, 1 £5%, %W 357665 |TOYO| R251005 | 1
R18 Res, comp, 470k +10%, 2W 110247 01121 HB4741 1

5-10




MAIN PCB ASSEMBLY

8000A

MFG MFG
[:52%;; DESCRIPTION giclirl;(lf Gy | PARTNO. O | oDE
NO. CDE TYPE
R19 Res, car dep, 560k +5%, 4W 342642 |TOYO R255645 1
R20 Res, var, 20k +10%, %uW 291609 {71450 360S203A |
R21 Res, comp, 22 +5%, 2W (8000A-01) 352229 01121 HB2205 1
R22 Res, comp, 330 + 5%, %W (8000A-01) 147967 |01121 CB3315 1
R23 Res, var, 100 + 10%, %W 285130 | 71450 3605101A 1
R24 Res, comp, 82 +5%, %W (8000-01) 149484 01121 CB8205 1
R25 Res, var, 1k +10%, %W 285155 | 71450 36081024 | 1
R26 Res, comp, 150k +5%, %W 182212 (01121 CB1545 1
R27,
R28,
R29, Not used
R31
R30 Res, 6.8k {8000A-01) (May not be included)
R32 Res, comp, 2.2k +5%, %W 148049 01121 CB2225 1
R33,
R34, Res, car dep, 3.9k +5%, uW 342600 |(TOYO R253R9257 3
R41 :
R35 Res, comp, 20k +5%, %W 221614 01121 CB2035 1
R36 Res, comp, 30k +5%, uW 193417 01121 CB3035 1
R37 Res, carbon, 220k +5%, %W (8000A-06) 348953 |TOYO R252245 1
R38 Not used
R39 Res, car dep, 470 5%, UW 343434 |TOYO R254715 1
R40 Res, 499k (8000A) (May not be included)
R44 Res, ww, current shunt, 900 312611 89536 312611 1
R45 Res, ww, current shunt, 90: 352401 |89536 352401 1
R46 Res, ww, curreat shunt, 9 352419 |89536 352419 1
R47 Res, ww, current shunt, 1 352427 895.36 352427 1
R48 Res, ww, 0.1 +0.1%, W 345579  }89536 345579 1
R50 Res, met flm, 498 +0.1%, 1/8W 352252 91637 [MFF1-84980P0r] 1
MIPCT




8000A
MAIN PCB ASSEMBLY
REF
POR DESCRIPTION SToCK FeD PART No. [TOTfRECuSE
ITEM NO. %P[;-[‘E( T(\)(I;E QTY|QTY|CDE

NO.

R51 Res, met flm, 4.531{ +0.1%, 1/8W 343467 |91637 LMFFI-8453 1Por] 1
MIPCT

R52 Res, met flm, 10.02k +0.1%, 1/8W 352245 91637 |MFF1-810R021} 1

PorM1PCT

R53 Part of Matched set see D

R54 Part of Maiched set see D

R3S Res, var, cer, 50 +10%, IW 285122 |71450 3608500A | 1

(not used on 8000A-06)

R56 " Res, selected in test l> 1

R57 Res, selected in test I> 1

R58 Res, selected in test I> 1

RS9 Res, met flm, 6.34k +1%, 1/SW > 1

R60 Not used

R61 Res, comp, 47k +5%, W 148163 01121 CB4735 1

R62 Res, comp, 22M 5%, UW 221986 {01121 CB2265 1

R63 Res, comp, 33 +5%, UW (8000A—€1) 175034 01121 CB3303 i

R70 Res, comp, 100k +10%, 2W (8000A-06) 158659 LOI 121 REF

R71 Res, comp, 100k +10%, IW (S000A-06) 109397 for121 | GB1041 1

R72 Res, comp, 100k +5%, %W (8000A-06) 148189 101 121 CB1045 1

R73 Res, met flm, 10k +0.1%, 4W (8000A-06) . 369363 |91637 | NFF1-2103 1

R74 Res, met flm, 100k +0.1%, %W (8000A-06) 369371 191637 | NFF1-2104 1

R75 Res, comp, 18M +10%, %W (8000A-06) 108985 {01121 EB1861 1

R76 Res, comp, 15M +10%, %W (8000A-06) 108647 01121 EB1561 1

R77 Res, met fim, 1.02k +1%, 1/8W (8000A-06) 347138 91637 [MFF1-81R022P| 1
otM1PCT

R78 Res, var, 200. +10%, BW (SOOOA-OG) 326090 [80294 3389 1

R8O Res, met fim, 634 +1%, 1/8W (8000A-06) 289306 91637 'MFF 1-86340Por| 1
MIPCT

R8I Res, comp, 390 +5%, %W (8000A-06) 147975 01121 CB3915 i

R82 Res, comp, 330 5%, %W (8000A-06) 108936 01121 CB3315 1

5-12




8000A

REF
MFG MFG
POR DESCRIPTION STock |FED | PART NoO. |TOT|REC|USE
SPLY OR QTY|QTY|CDE
ITEM NO.
CDE TYPE
NO.
RN1 Res, network, 8 pc (8000A) 344069 | 89536 344069 I
RN1 Res, network, 8 pc (8000A-01, 8000A-05, 381616 | 89536 381616 1
8000A-06)
RN2 Res, network, 11 pc (8000A) 344077 |89536 344077 1
RN2 Res, network, 11 pc (8000A-01, 8000A-05, 381608 |89536 381608 I
8000A-06)
51
thru Switch Assembly 342915 |89536 342915 1
S11
512 Pushbutton, grn 352211  [71590J52305771449 1 1
Tl Xfmr, 115/230 (8000A, 8000A-02, 8000A-05, 345629 }89536 345629 1
3000A-06)
Xfmr, 115/230 (8000A-01) 345637 {89536 345637 1
Kfmr, 100V (80004, 8000A-02) 345645 {89536 345645 1
Xfmr, 100V (8000A-01) 345652 {89536 345652 1
T2 Xfmr, inverter (8000A-01) 354191 | 89536 354191 1
LU} IC, Op, Amp 352930 |49956 | LM301AH 1
U2 IC, Op, Amp, J-FET input [Z> 1
U3 IC, Analog [T>
U4 IC, Digital 375154 |89536 375154 I
Us IC, TTL Decoder/Driver 340109 |01295 | SN7447AN 1
u70 IC, linear, op. amp (8000A-06) 288928 12040 | LM308AH 1
urt IC, linear, op. amp (8000A-06) 271502 ]07933 | LM301AH 1
Contact, battery (8000A-01) 344200 89536 344200 8
Holder, battery (8000A-01) 346932 89536 346932 2
Post, conn, uninsulated 267500 |00779 86144-2 3
Shieid, AC Conv ' 338673 {89536 338673 1
Socket, IC, 16 pin (U3, U4, U5) 351916 |82305 14-40P 3
Socket, short, 10 contact 347815 82305 1477 1
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MAIN PCB ASSEMBLY

REF
DESIG

ITEM
NO.

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

TOT
aTy

REC
QTy

USE
CDE

[I=> c14,c16,CR20, RS6, RS7, R58 and U3
are a matched set. For replacement,
order ANALOG RESISTOR SET, stock
number 345496,

[Z>> CR3, R53, R54, RS9 and U2 are a
matched set. For replacement, order
OHMS RESISTOR SET, stock number
345504,

b R1, R2 and R3 are a matched set. For
replacement, order INPUT DIVIDER
RESISTOR SET, stock number 306407,
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FRONT PANEL ASSEMBLY
REF
DCE)%]G DESCRIPTION lS:'::(l)ngl(s EIEFS PAm:?\IO- TOTIREC|USE
ITEM , NO. S(Z:P[I)_g’ T(% ’;E OTY|OTY|CDE

NO.

A2 FRONT PANEL ASSEMBLY

F2 Fuse, fast acting, 2 amp 346940 89536 346940 1

J1 Jack, banana, red 162065 174970 108902 3

g{ , Jack/Puseholder, banana, red 345611 |89536 | 345611 1

13 JYack, banana, blk 162073 | 74970 108903 2

I5 Jack, banana, red (8000A-05) 162065 }74970 108902 REF

J6 JYack, banana, red (8000A-06) 162065 }74970 108902 REF

J6 Jack, banana, blk (8000A-05) 162073  }74970 108903 REF

?11/ Res, var/Switch, DPDT" (R000A-06) 381483 lo1121] 12M937 | 1

R1 Res, shunt, 0.01+0.2% (8000A-05) 374389 189536 374389 1
PCB, low chms (8000A-06) 384917 89536 384917 1
Harness (8000A-06) 384925 | 895306 384925 1
Lens, red (8000A, 8000A-01) 338616 |89536 338616 i
Lens, red (8000A-05) 374355 89536 374355 1
Lens, red (8000A-06) 384909 | 89536 384909 1
Retainer, neoprene 352484 |28708 9109E 2
Clamp, cable 172080  |06383 SST-1 1
Panel, front, molded (8000A, 8000A-01) 330084 |89536 330084 1
Panel, front, molded (8000A-05, 8000A-06) 374363 89536 374363 1
Retainer, neoprene (8000A-06) 352484 | 28708 9109E 2
Decal, front panel 343756 }89536 343756 1
Decal, front panel (8000A-06) 385369 |89536 385369 1
Decal, 10A Range (8000A-05) 374371 89536 374371 1
Decal, disc (8000A-06) 236950 |89536 236950 I3
Knob, vernier (8000A-06) 241018 |89536 | 241018 1
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DISPLAY ASSEMBLY

REF

MFG MFG
DESIG FLUKE
FED | PART NO. |TOT|REC{USE
OR DESCRIPTION STOCK SPLY OR otvloty|cDE
ITEM NO.
CDE TYPE
NO.
A3 DISPLAY ASSEMBLY 387738 | 89536 387738 REF
D31 Diode, light-emitting (+ and 1) 380440 50579 DL707-812] 1
DS2 Diode, light-emitting, alphameric 380436 | 50579 DL707-811] 3
DS3 Diode, light-emitting, alphameric 380436 | 50579 DL707-811 {REF
DS54 Diode, light-emitting, alphameric 380436 | 50579 DL707-811 { REF
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DIGITAL PRINTER QUTPUT UNIT, OPTION —02

REF MFG|  MFG
?'(Ir%lv? DESCRIPTION §T:é:)§:f %E% PART NO. | ey oDE
NO. TYPE
DIGITAL PRINTER QUTPUT UNIT,
OPTION —02 (Figure 5-4)
Cl1 Cap, cer, 500 pf +10%, S00V 105692 71590 | Type CE501 2
Cc2 Cap, cer, 500pf +£10%, 500V 105692 71590 ) Type CES01 REF
CR1 Dicde, sil, 150mA 203323 07263 F 1N4148 4
CR2 Diode, sil, 150mA 203323 07263 | 1N4148 REF
CR3 Diode, sif, 150mA 203323 07263 1N4148 REF
CR4 Diode, sil, 150mA 203323 07263 | IN4148 REF
P1 Connector, card edge, 20 contact 352310 NAT. |A202389-04 1
|CONN.

R1 Res, comp, 10k +5%, %W 148106 01121 | CB1035 3
R2 Res, comp, 100k +5%, %W 148189 01121 | CB1045 2
R3 Not used

R4 Res, comp, 33k +5%, %W 148155 01121 | CB3335 1
RS Res, comp, 10k +5%, 4W 148106 01121 | CB1035 REF
R6 Res, comp, 100k 15%, YW 148189 01121] CB1045 REF
R7 Res, comp, 10k +5%, %W _ 148106 01121] CB1035 REF
RN1 Res, network, 7 res, 15k +5%, ¥uW 352054 56289 #760-3 4
RN2 Res, network, 7 tes, 15k +5%, %W 352054 56289 | #760-3 REF
RN3 Res, network, 7 res, 15k 5%, %W 352054 56289} #760-3 REF
RN4 Res, network, 13 res, 15k +5%, 4W 352047 5‘6289 #760-1 1
RNS5 Res, network, 7 res, 15k +5%, %AW 352054 56289 #760-3 REF E
Ui I.C.MOS, dual D flip-flop 340117 04713 { MC14013L |
Uz I.C.,MOS, dual 4-bit shift register 340125 04713 MC14015CL 2
U3 E.C.,MOS, dual 4-bit shift register 340125 04713 {MC14015CL. | REF
U4 1.C., hex inverter 352039 12040} SN7404N 1
Us, Not used

Ue,

u7

5-17




8000A
DIGITAL PRINTER OUTPUT UNIT, OPTION —02

REF
MFG MFG
"OR DESCRIPTION sTock | FED | PART No. [TOT|REC|USE
SPLY OR QTY|QTY|CDE
ITEM NO.
CDE TYPE
NO.
U8 LC., linear, 5 tstr., NPN sil 248906 95303 | CA3046 4
U9 IC., linear, 5 tstr., NPN sil 248906 95303 | CA3046 REF
10 1.C., linear, 5 tstr, NPN sil 248906 953031 CA3046 REF
Ul1 I.C.,linear, 5 tstr., NPN sil 248906 95303 | CA3046 REF
Backshell, connector 357020 895361 357020 1

i R 1 o
N5 T
7 } ! CR2
)
|
Va £ Fa l
va : RN4
# )
i
|
B I J Z T 7 o W T
Ul RN2 RN1 us
|| # [
l
bt

o

Figure 54, BPOU PCB ASSEMBLY, OPTION —02
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Section 6

Option & Accessory Information

6-1. INTRODUCTION

6-2. This section of the manual contains information
pertaining to the options and accessories available for your
instrument. Each of the options and accessories are de-
scribed under separate major headings containing the
model or option number. The option descriptions contain
applicable operating and maintenance instruction, and
field installation procedures. Replaceable parts and
schematics for all options are given in Sections 3 and 7,
respectively.

6-3. CARRYING CASE (C80)

64. The Model C80 Carrying Case, Figure 6-1,isa
soft vinyl plastic container, designed for the storage and
transport of the 8000A. The case provides the 83000A
with adequate protection against normal handling and
storage conditions. A separate storage compartment is
provided for test leads, power cord, and other compact
accessories.

65. CARRYING CASE (C86)

6-6. The Model C86 Carrying Case, Figure 6-2,is a
molded polyethylene container, with handle, designed for
use in transporting the 8000A. This rugged case provides
the 8000A with maximum protection against rough
handling and adverse weather conditions. A separate stor-
age compartment is provided for test leads, power cord,
and other compact accessories.

6-7. FRONT PANEL DUST COVER
(M00-100-714}

6-8. The front panel dust cover is a molded plastic
snap-on accessory which fits over the front panel of the

8000A. The dust cover provides protection for the front
panel controls, and is useful when storing or transporting
the 8000A.

6-9. RACK MOUNTING KITS
6-10. Introduction

6-11.  Three rack mounting kits are available for mount-
ing the 8000A in a standard 19-inch equipment rack. The
kits, listed in Table 6-1, provide the option of either offset
mounting (left/right), center mounting or side-by-side
mounting.

Figure 6-1. MODEL C80 CARRYING CASE
6-1
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Figure 6-2. MODEL C86 CARRYING CASE
6-12. Installation Procedure
6-13.  Installation instructions for each of the rack
mounting Kits is given in the following paragraphs. Use
the procedure which corresponds to the model number of

the kit being installed.

6-14.  OFFSET AND CENTER MOUNTING KITS
(M00-200-611 and M00-200-612)

- a. Remove 8000A carrying handle by removing the

handle disc decals and the handle mounting screws.

b. Remove screw from rear of case and separate the
case from the 8000A.
c. Install the side mounting brackets, as shown in

Figure 6-3, and secure them to the mounting panel
using the nuts provided.

d. Insert the front of the 8000A case through the ,
opening on the back side of the mounting panel.

e. Install the handle mounting screws through the
side brackets into the handle mounting bosses,
Don’t over tighten these screws.

f, Slide the 8000A through the mounting panel and
into the case. Install and tighten the retaining
screw at the rear of the case.

6-2

6-15.  SIDE—BY--SIDE MOUNTING KIT
(M00-200-613)

a. Remove the carrying handles from both 8000A%s
by removing the handle disc decals and the handle
mounting screws,

b. Remove the retaining screw from the rear of the
cases and separate the instruments from their cases.

. Instali the center mounting bracket, as shown in
Figure 6-4, and secure it to the mounting panel
using the nuts provided.

d. Install the clamp screw in the center mounting
bracket using the nuts and washers provided.

e. Insert the front of the 8G00A cases through the
openings on the back side of the mounting panel.
Make sure the case’s handle mounting bosses are
inserted into the clamp hole of the center mount-

ing bracket
f. Tighten the clamp screw.
£ Install the side mounting brackets and secure them

to the front panel using the nuts provided.

h. Install the handle mounting screws through the
side brackets into the handle mounting bosses.
Don’t over tighten these screws,

i Slide the 8000A’s through the mounting panel and

into their cases. Install and tighten the retaining
screw at the rear of both cases.

Table 6-1. RACK MOUNTING KITS

MOUNTING STYLE MODEL NUMBER

Offset MOQ0-200-611
Center M00-200-612
Side-By-Side M00-200-613

6-16. DELUXE TEST LEAD KIT (A80)

6-17.  The deluxe test lead kit, shown in Figure 6-5,
contains two test leads with probes (red and black), and
five pairs of universal probe tips. The probe tips include:
alligator clips, test prod tips, pin tips, banana plug tips, and
binding post lugs. A convenient plastic pouch is provided
for storing the contents of the test lead kit.
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BRACKET, N
SIDE MOUNTING

HANDLE i \
MOUNTING

BRACKET,
SIDE MOUNTING

HANDLE J
MOUNTING

Figure 6-3. RACK MOUNTING KITS, OFFSET AND CENTER MOUNTING
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PANE L/ <

RACK MOUNTING '

BRACKET,
SIDE MOUNTING

5
BOSS, g

HANDLE MOUNTING
BRACKET,
CENTER MOUNTING

Figure 6-4. RACK MOUNTING KIT, SIDE-BY-SIDE MOUNTING

on feature allows current to be measured without breaking
the circuit under test.

6-21. Operation

6-22.  Use the following procedure for operating the
8000A with the 80I-600 probe:

a. Plug the 801-600 dual-banana plug into the MA and
COMMON INPUT terminals on the 8000A.

Figure 6-b. DELUXE TEST LEAD KIT (A80}

6-18. CURRENT PROBE, CLAMP-ON (801-600)

6-19. Introduction

620.  The Model 80E-600, as shown in Figure 6-6,is a
clamp-on current probe which is used to extend the current
measurement capabilities of the 8000A, The probe is
designed to measure currents of 2 to 600 amperes at fre-
quencies of up to 400 Hz with +3% accuracy. The clamp-

6-4




b. Depress the AC MA pushbutton (FUNCTION)

c. Select the desired current range in accordance with
Table 6-2.

d. Clamp probe around current carrying conductor

to be measure.

€. Observe ac current reading in amperes on the
8000A readout.

NOTE

Clamping the probe around more than one
current carrying conductor at a time produces
a reading that is the vector sum of the currents
in the conductors,

Table 6-2. 8000A RANGES FOR CURRENT PROBE

{801-600)
8000A RANGE 8000A CURRENT RANGE
SELECTED WITH 801-600 PROBE
2000 MA 200A to 600A
200 20A to 200A
20 2A to 20A

6-23. HIGH VOLTAGE PROBE (80K 40)
6-24. Introduction

6-25. The Model 80K-40 High Voltage Probe as shown
in Figure 6-7, provides the 1000X attenuation necessary to
extend the dc voltage measuring capabilities of the 8000A

“up to 40 kV dc. A schematic of the 80K-40 probe is shown
in Figure 6-8,

6-26. Specifications

Overall Accuracy: 20kV to 30kV +2% (Calibrated

1% at 25kV)

Upper Limit: Changes linear from 2% at 30kV
to 4% at 40kV

Lower Limit: Changes linear from 2% at 20kV

to 4% at 1kV

Voltage Range: 1kV to 40kV
Input Resistance! 1000MS2
Division Ratio: 1000:1

Figure 6-7. HIGH VOLTAGE PROBE (80K-40)

6-27. Operation

6-28.  Use the following procedure for operating the
800CA with the 80K-40 probe:

a. Plug the 80K-40 dual-banana plug into the V-£2
and COMMON INPUT terminals on the 8G00A.

b. Depress the DCV pushbutten (FUNCTION)

c. Select the desired voltage range in accordance with
Table 6-3.

d. Connect the common probe lead to a suitable

ground and touch the probe tip to the circuit
point to be measured.

€. Observe dc voltage reading displayed in kilovolts
on the 8000A readout.

CAUTION

Before touching probe tip to a high voltage source,
always connected probe common lead to circuit
common. Removal of the probe common connec-
tion during a measurement may result in damage

to the 8000A .
R1 _
LN HI
PROBE 'f “
INPUT R { | TOB8000A
| : INPUT
\
- t ,' » L0
COMMON | \e/

Figure 6-8. HIGH VOLTAGE PROBE, SCHEMATIC
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Table 6-3. 8000A RANGES FOR DC HV PROBE {80K-40} 6-33. Operating Notes

8000A RANGE 8000A VOLTAGE RANGE 6-34.  The straight and the hooked tips supplied with the
SELECTED WITH 80K-40 PROBE probe are useful for making voltage measurements up to
200 5 4 100 MHz. For measurements above 100 MHz use the
0to 40 kV high frequency adapter tip with mating connector and 50
20 2to 20kV s
ohm termipations.

2 tto2kV

6-35.  The maximum input to the probe is 30V rms or
200V dc. These voltage limits may be used in combination
s0 that the ac component of an ac signal superimposed on
dc level can be measured.

6-29. HIGH FREQUENCY PROBE (80RF-1)

6-30. Introduction

CAUTION
6-31.  The Model 80RF-1 High Frequency Probe, Changing the dc Jevel of the input signal by more
Figure 6-9, extends the frequency range of the 8000A to than 200 volts will damage the probe.

include 100 kHz to 500 MHz for ac voltage measurements
from 0.25 to 30V rms. The 80RF-1 operates in conjune-
tion with the dc voltage ranges, and is connected to the
8000A using a shielded dual-banana plug and an adapter.

6-32. Specifications
Voltage: 0.25V to 30V

Response: Responds to peak value of
input. Calibrated to read
s value of a sine wave

input.
AC to DC Transfer
Accuracy: Loaded with 10 megohms
+10%.
100 kHz— 100 MHz— Figure 6-9. 80RF-1, HIGH FREQUENCY PROBE
100 MHz 500 MHz .
+10°C to +30°C +5% 1% 6-36. Operation
—10°C to +40°C +7% +15%

6-37.  Use the following procedure for operaling the
8000A with the 80RF-1 probe:
<3 db at 10 kHz and 700 MHz

a. Connect the 80RF-1 shiclded dual-banana plug
to the 8000A V-2 and COMMON INPUT terminals.

Input Impedance: 4 megohms shunted by 2

+0.5 pf

0.5 pf b. Attach the desired probe tip to the probe body.
Maximum Input: 30 volts rms ac, 200 volts dc
Cable Connections: Shielded dual banana plug c. Depress the DCV pushbutton (FUNCTION)

fits all standard %-inch dual

banana connectors. d. Select the desired voltage range.
Cable Length: 4 £t.(121,9 em) minimum e. Connect the probe’s ground lead to a suitable
Weight: 3% oz. net ground when using the straight or hooked probe
Accessories: Ground lead, straight tip, tip. The ground clip is not required when using

hook tip, high frequency the high frequency adapter with an appropriate

adapter 50 chm termination.
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f. Touch the probe tip to the circuit point to be
measured. '
c1 R1 R3
100pf 825K (setected)
£ Observe the voltage reading displayed in volts rms
on the 8000A readout,

6-38. Theoary of Operation

639. A schematic diagram of the 80RF-1 High Fre-
quency probe is given in Figure 6-10. Capacitor C1 is used
as a dc blocking capacitor, diode CR1 is used as a detector,

and resistors R1, R2, R3 and R;, form a divider network. Figure 6-10. 8ORF—1 SCHEMATIC

During the negative half cycle of the ac input voltage, C1

charges through CR1 to the negative peak value of the 641. Maintenance

input signal. This negative charge path provides the zero

reference for the de output signal. During the positive 647 PERFORMANCE TEST

half cycle of the input signal the charge on C1 is added to

the peak value of the positive input to produce a positive 643. The low and high frequency tests given below are

peak-peak voltage at the junction of C1 and CR1. The
divider network scales this voltage to provide a dc output
voltage which is equal to the rms value of the input signal.

used to verify the ac-to-dc transfer accuracy of the 80RF-1
High Frequency Probe.

644. Low Frequency Response
640. Diode CR2 compensates for the nonlinearity of :
the detector, and R3 is a selected part having a value of 645,  Connect equipment as shown in Figure 6-11, and

50 k2 to 100 k2. perform the following steps.
AC SIGNAL DVM
SOURCE

! !
| t
I }
| i
! '
i 1
' i
| 1
! !
1 '
! 1
| !
] 1
H CONNECTION “A" "
' i -
! 50 OHM /" - !
¢ FEED THRU - !
[ rd
Moo BT -~< t

\\ FPROBE BO RF-1 !

T 1 B 25 e 0.5 epERR000G00
\:\ CONNECTION “B*
BNC ADAPTER

Figure 6-11. LOW FREQUENCY RESPONSE CHECK




6-46.

With equipment as showti in connection“A” ad-
just the ac signal source for an output of 3.000V
rms at 100 kHz as measured on the DVM.

In connection “B” with the DVM set to measure
V dc, observe a probe output of 3.15 to 2.85V dc.

Placing cables back in connection “A”, decrease
the ac signal source by 10 db (0.95V mms).

Moving back to connection “B”, observe 2 volt-
meter indication of between 1.00 and 0.90V dc
(10 db down from 3.0V dc).

In connection “A”, decrease the ac signal source
an additional 10 db (to 0.3V rms) as indicated by
the voitmeter in its ac function.

Back to “B”, observe a voltmeter reading of .315
to 285V dc.

Return the ac signal source back to 3.000V rms.

Repeat steps a through g with frequencies of
500 kHz, 1 MHz, and 10 MHz.

High Frequency Response

647.

Connect equipment to the 80RF—1 probe as

shown in Figure 6-12, and perform the following steps:

648.

649,

Set the ac signal source to 100 MHz with an out-
put level of 10 milliwatts as indicated on the power
meter. Ensure that the ac signal source has
stabilized at the 10 milliwatt output.

Observe that the voltmeter indication is between
0.757 and 0.657V de, (0.707V dc corresponds to
10 milliwatts into 50 ohms.)

Repeat the above for frequencies of 200 MHz,
300 MHz, 400 MHz, and 480 MHz.

CALIBRATION

Should the 80RF—1 require recalibration, perform

the following steps:

Perform steps a and b in paragraph 6-44, with a
frequency of 1 MHz.

Observe the dc volimeter; a reading below 3V de
calls for a decrease in the value of R3, a reading
above 3V dc calls for an increase in R3. Resistor
R3 should be a 1/8W metal film type. In a probe
that is working propetly, a 30 k&2 change in R3
will produce about a 1% deviation in the reading.

AC SIGNAL
SOURCE

PROBE

DVM

POWER
METER

BO RF-1

TO

o ————— e  — ———r —p——_———————

GENERAL RADIO
TYPE 874

TYPE N FEMALE

GENERAL RADIC 50 OHM TEE

TYPE 874

TYPE N MALE

\l\rHERM:S‘ron

TO MOUNT
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6-50. HIGH FREQUENCY PROBE ( 81RF)

6-51. Introduction

6-52.  The Model 81RF High Frequency Probe, Figure
6-13, extends the frequency range of the 80004 to include
100 kHz to 100 MHz for ac voltage measurements from
0.25 t0 30V rms. The 81RF operates in conjunction with
the dc voltage ranges, and is connected to the 8000A using
a shielded dual-banana plug and an adapter.

6-53. Specifications

+1 dB from 100 kHz to 100 MHz

.25V rms to 30V rms (operated
into a 10 M2 input resistance
voltmeter). Peak responding

calibrated to read rms value of
a sinewave.

Transfer Accuracy:

Voltage Range:

Maximum DC Input: 350V

12MS2 shunted by = 15 pf
maximum

Input Impedance:

654, Operation

6-55.  Use the following procedure for operating the
B000A with the 81RF probe:

a. Connect the 81 RF shielded dual-banana plug to
the 8000A V- and COMMON INPUT terminals.

b. Attach the desired probe tip to the probe body,

c. Depress the DCV pushbutton (FUNCTION)

d. Select the desired voltage range.

e. Connect the probe’s ground lead to a suitable
ground.

f. Touch the probe tip to the circuit point to be
measured.

£ Observe the voltage reading displayed in volts rms
on the 8000A readout.

8000A

Figure 6-13. HIGH FREQUENCY PROBE (81RF}

656. BATTERY PACK, OPTION —-01
6-57. Introduction

6-58.  The Battery Pack provides the 8000A with the
capability of operating as a portable (battery-operated) in-
strument. Four nickle cadmium (Ni-cad) batteries allow at
lease 8 hours of portable operation before recharging is
necessary. The batieries are recharged by connecting the
8000A to the ac power line. If desired, the 8000A can be
operated during the charging process, however, the charging
time will be increased.

659. Specification

6-60.  The specifications for the Battery Pack are given
in Section 1 of this manual.

6-61. Operation

CAUTION!

Damage may result if alkatine, zinc-carbon, or
mercury batteries are charged in the 8000A.

6-62.  With a fully charged Battery Pack, the 8000A can
be disconnected from line power and operated for at least
8 hours, as a portable instrument. When the display digits
are too dim to read, the Battery Pack should be recharged
by switching the POWER switch to OFF and connecting
the instrument to the ac power line. The total charge time
is approximately 13 hours. If desired, the 80C0A can be
operated during the charging process, however, the charge
time will be extended to approximately 43 hours.

NOTE

Battery manufacturers recommend that Ni-cad
batteries be recharged at least every 90 days.
Storage temperatures below +25°C are
recommended.
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6-63. Theory of Operation

6-64.  The 8000A equipped with the Battery Pack Option
{—01) uses the battery operated power supply shown in
schematic drawing 8000A—1011. With the POWER switch
ON, the batteries are connected to the input of a de-to-de
converter which consists of Q22, Q23, T2, CR15 through
CR18,C17 and C18. Transistors Q22 and Q23, and trans-
former T2 form a 4 kHz multivibrator whose output signal .
is coupled by T2 to the diode rectifiers CR15 through CR18.
Capacitors C17 and C18 filter the rectified voltage to supply
the +15V dc outputs. The unregulated +5V dc is supplied
by the battery. ' ‘

6-65.  The battery is charged whenever the instrument is
connected to ac line power, Transformer T1, CR13, and
CR14 provide the rectified charging voltage. Lamp, D5, in
paraliel with R21 acts as a dynamic current control which
limits the charging current to approximately 450 mA.

With the instrument connected to line power and the
POWER switch OFF, approximately 425 mA can be supplied
to a discharged battery.

6-66. Maintenance
6-67. BATTERY REPLACEMENT

6-68.  Use the following procedure for removing and
replacing batteries:
CAUTION

Do not attempt to charge alkaline, zinc-carbon
or mercury batteries in the 80004,

a. Disconnect line cord. Remove retaining screw at
rear of instrument case, and remove instrument
from case,

b. On the underside of the pcb, remove the two

threaded bolts securing the battery holders.
c. Remove the holder tops and batteries.

d. Replace the batteries with 1.2 volt nickel-cadmium
batteries (JF Part No. 346924). Install the bat-
teries in the direction indicated by the polarity
markings on the battery holder.

6-69. FUSE REPLACEMENT

6-70.  The input power fuse F1 is located on the interior

of the instrument near the power transformer. If replace-

6-10

ment is necessary, use an MDL 1/8A (slo-blo) for battery
powered instruments.

CAUTION!

Line potential exists on the fuscholder whenever
the instrument is plugged into the line,

6-71. DIGITAL PRINTER OUTPUT UNIT
{OPTION -02})

6-72. Introduction

6-73.  The Digital Printer Qutput Unit (DPOU) provides
digital measurement information to a rear panel output con-
nector for use in controlling a remote instrument. The
output data is in parallel bed format and is compatible

with the Fluke Model 2010A Digital Printer

6-74. Specifications

6-75.  The specifications for the DPOU are given in
Section 1 of this manual.

6-76. Operation

6-77. INPUT/OUTPFUT DATA

6-78.  The input/output data available at the rear-panel
DPOU connector is listed in Table 6-4. The pin assignments
and logic level requirements for each signal are also given.

6-79. DATA UPDATE

6-80.  The DPOU output can be updated by either a
Data Update pulse or a Continuous Update command. The
Data Update pulse, pin 15, should be a negative-going input
pulse which is greater than 10 s wide. Measurement data
accumulated by the 80004, after a Data Update pulse is
received, will not appear at-the DPOU connector, However,
the new data will be displayed. The maximum allowable
rate of the Data Update pulse is three times per second.
The Continuous Update command, pin 17, when held

low, will cause the DPOU output to be updated at the
internal trigger rate of the DPOU; typically six times per
second.

681. BUSY FLAG

6-82 The updating period of the DPOU is signified by

a Busy Flag output at pin 13 of the DPOU connector., Dur-
ing this period all external Data Update pulses are ignored.
A simple modification on the DPOU PCB Assembly allows
the Busy Flag to be inverted for use as a ready flag. Use
the following procedure to modify the Busy Flag:
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Tabie 64. INPUT/QUTPUT DATA AVAILABLE AT DPOU CONNECTOR

SIGNAL LOGIC LOGIC LEVELS
PIN SIGNAL LINES
NO HIGH = LOW= “pr= o=
2 Maost significant digit (MSD) 1 1 0
10 8 8 0
11 4 4 0
12 2 2 MSD 4 2 0
4 1 ( 0
19 8 8 0
3 4 4 ¥ +4.3 to 0to
6 2 ( 3MSD 4 2 0 +5.7V de | +0.4V dc
14 1 1 0
18 8 8 0
7 4 4 0
20 2 Least Significant Digit {LSD) 4 ) 0
9 1 1 0
Polarity 1 + _
5 Display overioad 1 Overtoad | no Overioad
13 Busy Flag 1 Busy Not Busy
15 Data Update Pulse (= 10us) 1 — Update Open or | 010 +0.4V dc
+5V de or contact
17 Continuous Update Command 1 - Update closure to
16 Logic Common 1 Common
1 15V dc through 15k§2 1
a. Disconnect the line power cord. maximum) to be applied at pin 1 of the DPOU Connector.
Use the following procedure to incorporate the external
b. Remove the retaining screw at the rear of the pullup voltage feature:
8000A case.
a. Disconnect the line power cord.
c. Separate the instrument from the case,
b. R the retaini f th
4 Locate the DPOU PCB Assembly. emove the retaining screw at the rear of the
8000A case.
e. Refer to the DPOU schematic and remove jumper .
. C. Separate the instrument from the case.
wire J1. .
L Install jumper wire J2. d. Locate the DPOU PCB Assembly.
£ Install the 8000A in its case.
e. Refer to the DPOU schematic drawing, 8000A—
6-83. DATA OUTPUT PULLUP VOLTAGE 1012, and remove jumper wire J3.
684. Normally the output data lines at the DPOU con- £ tnstall jumper wire at 14.
nector are pulled-up through 15k£2 resistors to the +5V dc
logic supply. A simple jumper modification on the DPOU
PCB Assembly allows an external pull-up voltage (+15V dc g Install the 8000A in its case.
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6-85. DPOU INTERFACE CABLE b, Slide cable wires through the DPOU connector
: ' backshell (hood) as shown in Figure 6-14.
6-86. A mating DPOU connector is supplied as part of
the 02 option for use in fabricating a custom interface
cable. Use the following procedure to fabricate the inter-
face cable:

c. Strip one-cight of an inch of insulation from the
DPOU connector end of the cable, Tin the ends.

a. Assemble the following equipment: d. Cut 20 pieces of sleeving to a length of three-six-

teenths of an inch.
1. Teflon or vinyl insulated wire, 26 gauge, 20

pieces cut to desired length,

e. Slide one piece of sleeving over each prepared
wire end.
2. Sleeving, # 16 for vinyl insulated wire, or
#18 for teflon insulated wire. f. Place the DPOU mating connector in the connector

) vice, and tin each connector pin.
3. Rosin core solder, 60/40

g Solder one prepared wire to each connector pin.
4. Wire strippers
5. Soldering Iron, pencil-type (45W max.) h. Position the sleeving over the solder joints, and
install the connector backshell (hood) and strain
6. DPOU mating connector relief as shown in Figure 6-14.
7. Mating connector for interfaced instrument i Install the wires on the mating connector for the
interfaced instrurmnent using the DPOU connector
8.  Connector vice information given in Table 6-4 and Figure 6-135.

PLACE WIRES THROUGH
BACKSHELL BEFORE SOLDERING.

KEYING TAB

REAR VIEW

Figure 6-14. MATING CONNECTOR END OF THE DPOU INTERFACE CABLE
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6-87. Theory of Operation

6-88.  The DPQU consists of a series of shift registers
which, when enabled, store the character serial measurement
data generated by the 8000A. The storage process is en-
abled by an external update command, and is synchronized
with the 8000A. display strobe lines, S1 through S4. The
shift registers retain the solicited data until a new update
command is received. The stored parallel bed measurement
data, available at the shift register outputs, is buffered
before being made available at the DPOU connector.

6-89.  Numeric, polarity, and overload data from the
8000A is applied in character serial format to the input
lines (W, X, Y and Z) of the DPOU. The serial sequence is
controlled by the strobe lines (81 through $4), and during
period 81, the most significant digit (0 or 1), the display
overload signal, and the polarity bit are present at the shift
register input. During strobe periods 82, 83 and S4 the
shift registers are presented with the second, third, and
fourth measurement digits, respectively. Data is loaded
into the shift registers by a clock pulse which is synchroniz-
ed with the strobe pulses, S1 through 54.

690.  The data update sequence is initiated when the
Data Update line is pu]led low. When the next positive
transition of the T input occurs (see Figure 6-16) the Q out-
put of flip-flop Ul-1 is set high. When set, U1-1 enables a
second flip-flop to set on the appearance of the S1 (strobe
line) pulse. After the second flip-flop is set, the Busy Flag
is generated and, the shift registers enter the character-
serial data present on the W, X, Y, and Z inputs, Upon
detecting the S4 input, flip-flop Ul-1 is reset and on the
completion of the subsequent clock pulse the second flip-
flop is reset. The Busy Flag drops low to indicate the com-
pletion of the data update sequence.

1 19
N\ /

/ REAR VIEW \

2 20

Figure 6-15. DPOU MATING CONNECTOR DETAIL

8000A

p-100ms 4273
+Jd 7 L
DATA UPDATE—"'—‘L
U1-5 o L
L
v1-9 E_To 12.8ms
_.{
st i
3 1
§2 i1
S4 1
sierocky LU L
|.._..
BUSY FLAG VARIES FROM 800us TO 12.8ms
FOR 8000A + ON-SCALE READINGS

Figure 6-16. DPOU TIMING DIAGRAM

691. 10ACURRENT RANGE, OPTION —05
6-92. Introduction

693,  The 10A Current Range, Option —05, extends the
current measuring capability of the 8000A to include a 10A
current range. With the Qption —035 installed, the 8000A

is capable of making continuous current measurements up
to 10A and periodic current measurements from 10A to
20A. Current measurements in excess of 104 are limited
to periods of less than 1 minute and a duty cycle of 25%.
The standard operating characteristics of the 8000A are

not altered by the installation of this option.

6-94. Specifications

6-95. The spéciﬁcations for the 10A Current Range are
given in Section I of this manual,

6-96. Operation

697. Instructions for properly conditioning the front
panel switches, and the Input connections for a current
measurement on the 10A range are given in Figure 6-17.

698. Theory of Operation

699,  The 10A Current Range as shown in Figure 6-18,
consists of a 0.01 ohm resistor which is inserted in a low
sense line of the current shunt circuit. Separate input ter-
minals eliminate the need for additional range switching,
The devimal point is properly positioned in the readout by
depressing the 20 RANGE pushbutton.
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DESIRED SELECT SELECT MEASUREMENT MEASUREMENT
MEASUREMENT FUNCTION RANGE INPUT CONNECTORS PERIOD
2 to 20A dc DC MA 20 Hi and LO T0A Inputs Continuous to 10A.
Above 10A, 1T minute
2 t0 20A ac AC MA 20 Hiand LO 12A Inputs or less (25% duty cycle)

Figure 6-17. OPTION —05, MEASUREMENT INSTRUCTIONS

I—-— CURRENT SHUNTS

+15V

F2
INPUT >—Ql > _ ’
R42
9 CR11
CR 470K
R48
R43 0.1
3 CR10 CR12 470K
INPUT
COMMON >

—15V — S, P —

~
t o>

T

AZR1

10A 0.01

RANGE

— —— it

Y

r_
I

Figure 6-18. OPTION —05, SCHEMATIC DIAGRAM
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6-100. LOW OHMS OPTION (—06) 6-105. Operation

6-101. Introduction
6-106. Instructions for conditioning the front panel

switches, and completing the input connections necessary
for a resistance measurement on the low ochm ranges are
given in Figure 6-19,

6-102. The Low Ohms Option (—06) provides the 8000A
with both a 2 and 20 ohm full scale range. The option in-
cludes a separate set of front panel input terminals and an
adjustment to null out the presence of test lead resistance.

All standard 8000A features, with the exception of the NOTE
20 MS2 range, are maintained when the —06 options is in- . .

’ The test lead Fed with the 80004 should
stalled. The 20 MQ FUNCTION switch is deleted and re- @ fest feads suppried with e ou

laced with a LO € FUNCTION switch be used for low ohms measurements. Any leads
placedwitha SWiteh. used as substitutes should have a resistance of from
— 60 to 140 milliohms (lead resistance for a five

6-103. Specifications foot pair of #20 wire is 100 milliohms),

6-104. The specifications for the Low Ohms Option are
given in Section 1 of this manual.

DESIRED SELECT SELECT MEASUREMENT NULL
MEASUREMENT FUNCTLON RANGE INPUT CONNECTORS ADJUSTMENT
Prior to measurement,
0to 202 LOS2 282 {ouT) LOS2 and COMMON touch test leads to-
gether and adjust NULL
2 1o 208 Log2 2082 {IN) LOS2and COMMON control for an all zero
reading.

Figure 6-19. OPTION —06, MEASUREMENT INSTRUCTIONS

FyF
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Appendix B

List of Abbreviations

alternating current ac megahertz MHz
ampere A megohm ME2
assembly assy meter m
binary coded decimal bed micro (1078} o
bel B microsecond Hs
capacitor cap mitli {10°3} m
centimeter cm milliamperes mA
ceramic cer millimeter mm
clockwise cw mitlisecond ms
common-mode rejection ratio emrr millivoit my
composition comp minimum min
counterclockwise cow nano {1079} n
decibel dB nanosecond ns
degree Celsius °c negative neg
degree Fahrenheit °F ohm Q
digital voltmeter dvm oscilioscope scope
direct current de parts per million ppm
electrolytic elect peak-to-peak p-p
external ext pico (10712} P
farad F picofarad pF
field effect transistor FET plus or minus el
germanium Ge positive pos
giga (10%} G plastic plstc
gigahertz GHz printed circuit board pch
ground gnd radio frequency rf
guard gd root mean square rms
henry H second (time) 3
hertz Hz serial number SN
high frequency hg silicon Si
hour h tantafum Ta
inch in temperature coefficient TC
integrated circuit IC tera (1012) T
intermediate frequency if transformer xfmr
internal intl transistor xstr
Kilo (103) k uitra high frequency uhf
kilohertz kHz variable var
kilohm k) very high frequency vhf
kilovolt kV very low frequency vif
low frequency I valt A4
maximum max voltage controiied oscillator veo
mega {105} M watt w
wirewound ww
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