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TEST INSTRUMENT SAFETY

2.

ARl

An electrical shock causing 10 milliamps of current io pass through the heart will stop most human heart-
beats. Voltage as low as 35 volts dc or ac rms should be considered dangerous and hazardous since it can
produce a lethal current under certain conditions. Higher voltages are even more dangerous. Observe the
following safety precautions:

. Do not exceed the following input ratings. Personal injury or damage to the instrument may result.

DC VOLTS 1000 V (dc + ac peak)
ACVOLTS 750 V rms

OHMS 600 VDC or AC rms

LA 630 mA (fuse protected)

10 A 10 A (fuse protected)

COM Float voltage plus measured voltage

must not exceed 1000 V (dc + ac peak)
Never use the multimeter unless the case is closed.

Remove test leads before performing any service on the multimeter.
Use only safety type test leads like those supplied with the multimeter.

Turn off equipment while making test connections in high-voltage circuits. Discharge high-voltage capacitors after remov-
ing power.

For voltage or current measurements in high-voltage equipment, do not touch equipment, meter, or test leads while poweris
applied.

. If possible, familiarize yourself with the equipment being tested and the location of its high voltage points. However,

remember that high voltage may appear at unexpected points in defective equipment.

Use an insulated floor material or floor mat to stand on, and an insulated work surface; make certain such surfaces are not
damp or wet.

Keep “one hand in the pocket” while handling an instrument probe. Be particularly careful to avoid contacting a nearby
metal object that could provide a good ground return path.

. Some equipment with a two-wire ac power cord, including some with polarized power plugs, is the “hot chassis™ type. This

includes most recent television receivers and audio equipment. A plastic or wooden cabinet insulates the chassis to protect
the customer. When the cabinet is removed for servicing. a serious shock hazard exists if the chassis is touched. Not only
does this present a dangerous shock hazard, but damage to test instruments or the equipment under test may result. To make
measurements in “hot chassis” equipment, always connect an isolation transformer between the ac outlet and the equipment
under test. The B+K Precision Model TR-110 Isolation Transformer, or Model 1653A or 1655A AC Power Supply is suit-
able for most applications. To be on the safe side. treat all two-wire ac equipment as “hot-chassis™ unless you are sure it has
an isolated chassis or an earth ground chassis.

. When testing ac powered equipment, remember that ac line voltage is usually present on some power input circuits such as

the on-oft switch, fuses, power transformer, etc. any time the equipment is connected to an ac outlet. even if the equipment s
turned off.

Never work alone. Someone should be nearby to render aid if necessary. Training in CPR (cardio-pulmonary resuscitation)
first aid 1s highly recommended.
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FEATURES

The B+K Precision Model 5490 is a highly accurate
bench-type digital multimeter with a multitude of highly ad-
vanced features. It is capable of taking the following meas-
urements:

ac voltages with ac (or rms) capacitive coupling
ac voltages with ac + de (or trms) direct coupling
dc voltages

»ac current with ac (or rms) capacitive coupling

ac current with ac + dc (or trms) direct coupling
dc current

< Resistance

Continuity

«  Capacitance

« Diode threshold voltage

< Frequency

- Duty cycle

« Pulse width

»  Pulse count

- dBm

« Resistive power

Features of the 5490 include:

o 0.025% DCYV accuracy

« 0.07% Ohms accuracy

< 100 kHz ac response

- Autoranging, bargraph, and zoom
< Capacitance to 50,000 pF

« Frequency, duty cycle, pulse width
- dBacross 1 1o 10 k&

<« VAacross 1 Qto 10 K&

< Min/Max/Avg

Model 5470 has the same accuracy as the 5490 for all func-
tions except dc volts. Itincludes all of the measurement capa-
bilities as the 5490 except for pulse width, event counting.
and VA measurement. It also is capable of temperature meas-
urement within 0.5°C using a platinum probe.

Modei 5460 is an economy version that is capable of tak-
ing many of the same measurements as the 5470 and 5490.
but at a lower accuracy. It does not include Min/Max/Avg. dB
measurement, VA measurement, pulse width. or pulse count
and its ac voltage response 1s 30 kHz.

All models include 50.000 count resolution, true rms with
selectable ac or ac + dc modes, safety compliance with
IEC1010, shock and vibration resistance compliance with
MIL-T-28800, and a three-year warranty. Models 5490 and
5470 have built-in RS-232 capability.

All models have a carrying handle that doubles as a tilt
stand.

The display features clearly legible 20 mm (0.8 inch) high
figures.

Refer to the SPECIFICATION section of this manual for
complete specifications for each of the models.

Refer to the ACCESSORIES section of this manual for a
description of each of the standard and optional accessories
for the multimeters.
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CONTROLS AND INI

ICATORS

Figures 1 through 4 illustrate the controls, indicators and
connectors of the multimeters. Refer to the illustrations
while reviewing the following descriptions of each of the
controls.

NOTE
Throughout this section of the manual,
instructions include short and long
presses of buitons on the multimeter. A
short press means less than one second
and a long press means greater than one
second.

1. ON/OFF Button. Turns the unit on and off. The unit is
on when the button is in the engaged position and off
when in the released position.

2. Display. 50,000 count LCD display with 20 mm (0.79”)
high digits, automatic decimal point, minus sign and 34
segment bar graph. Indicates 5,000 counts in low resolu-
tion mode. Annunciators for all functions, uniis of meas-
urement, and blown fuse. Overrange indicated by OL.
Refer to Fig. 12 and the associated text for detailed de-
scription of the display

3. Function Switch. Rotary switch, selects function for
AUTO ranging modes; selects function and some ranges
for current modes. Primary function selected is indi-
cated by white labeling of the switch position. The sec-

ondary function of each position is labeled in yellow and
is activated by the yellow SEL button as shown in Fig-
ures 4 through 10.

YV Qb Jack. Input for BC, AC, and AC+DC Volts, ca-
pacitance, diode test, resistance, continuiiy, or fre-
quency functions.

. COM Jack. Input for common or reference test lead for

all measurements.

uA mA Jack. Input for DC, AC, or AC+DC currents up
to 500 mA.

. A Jack. Input for 10 A DC, AC, or DC+AC current

range.

. FUSE F2. 10A, 600 V, 50 kVA fuse.
. FUSE F1. 0.63A,0600 V, 1.5 kA fuse.
. SEL Button (yellow). Selects the secondary functions of

the rotary Function Switch (3) indicated in yellow. Tog-
gles between DC, AC, and AC+DC for current measure-
ments; toggles between capacitance and diode testing;
toggles between ohms and continuity checking; toggles
between DC and AC+DC voltage measurements; ot tog-
gles between AC voltage and dB/Hz measurements.

. RANGE Button. Manual ranging selector switch. A

short press changes from the AUTO mode to MANUAL
mode. Subsequent short presses advance range selection
to the next higher range until the highest range is

1 2

\ \

5490 |\ v ex precision:
@ TRMS

IEC 1010 S
AT Il 6OOV
CAT L1000V g

/

A Ay

/////////

18 17

Fig. 1 Model 5490 Front Panel Controls

<
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Fig. 4 Rear Panel Connectors

RANGE Bution. Manual ranging selector switch. A
short press changes from the AUTO mode to MANUAL
mode. Subsequent short presses advance range selection
to the next higher range until the highest range is
reached, then advances to the lowest range. A long press
at any time returns the unit back to the AUTO ranging
mode.

MEM Button. Toggles the data hold feature on and off
for all functions, and enables the AUTO MEM MODE.
A short press freezes the current reading on the display
with the MEM annunciator on. Another short press re-
leases the display. A long press enables the AUTO MEM
MODE only in the VDC, mVDC, and VAC positions of
the rotary Function Switch (3).

PK +/- Button. Enables the fast peak hold (positive and
negative) capability when the rotary Function Switch (3)
is set to VDC, mVDC, mADC, and 10ADC functions.

REL Button. Sets initial reading as the zero reference
for making relative measurements. A short press enables
the mode and sets the display to zero. Another short
press disables the mode and returns the unit back to its
normal mode. When in the REL mode, a long press dis-
plays the reference being used. The reference value may
then be adjusted using the SEL and RANGE buttons.
The SEL button is used to select the digits and the sign,
while the RANGE button is used to increment the se-
lected digit. A short press returns the unit to the REL
measurement mode. Another short press returns the unit
back to its normal mode.

. SURV Button (5470 and 5490 only). Enables the SUR-

VEILLANCE or MIN, MAX. AVG recording mode. A
long press enables or disables the recording mode. Short
presses display current values of MIN, MAX or AVG
measurements. The symbols flash with selected modes.
The values are stored when the SURV mode is disabled or

6

when the unit power is switched OFF. Short presses allow
the MIN, MAX, AVG values to be read. A long press en-
ables the SURV mode and clears the previous values.

. Hz Button (5470 and 5490 only). Enables frequency

functions when rotary Function Switch (3) is set to
VAC, VDC, mVDC, mADC and 10ADC. Short presses
engage frequency measurement, % positive duty cycle,
% negative duty cycle, positive pulse count, negative
pulse count, positive pulse width measurement, negative
pulse width measurement, and back to original rotary
Function Switch (3) setting. A long press at any time re-
turns the unit back to its original rotary Function
Switch setting. '

17. ZOOM Button (5470 and 5490 only). Expands the

scale of the 34 segment analog bargraph by a factor of
five for positive measurements and a factor of 11 for bi-
polar measurements.

18. PRINT Button (5470 and 5490 only). Turns on the

RS232 port and sends a measurement to the printer. A
short press sends one measurement. A long press allows
the user to define the rate at which the measurements are
sent from 00000 sec (a single transmission) up to 9 hr, 59
min, 59 sec. The SEL button is used to select the digits,
while the RANGE button is used to increment the se-
lected digit. A short press returns the unit to the PRINT
mode. Another short press returns the unit to the normal
mode.

RS-232 Connector (5470 and 5490 only). Interface for
B+K Precision Models AK-5400 Calibration Hardware
and Software Kit and AK-5450 Data Aquisition Hard-
ware and Software Kit.

20. AC Power Connector. Input connector for power cord.
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DC Voliage
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ALL MODELS

DC Current

SEL

AC Current

AC+DC Current
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'

Fig. 10 1A, mA, 10A Position

Fig. 7 VDC Position

9470

Temperature, °C

Temperature. °F

Fig. 11 °C Position
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CONTROLS AND INDICATORS

WA illuminates when the instrument is set to take resis-
tive power measurements (5490 only). The A illumi-
nates alone when the instrument is set to take current
measurements and the ¥ illuminates alone for voltage
measurements.

LCD INDICATORS 3.

Figure 12 shows all the annunciators on the LCD display.
Refer to this illustration while reviewing the following de-
scriptions.

1. MiIN MAX AVG illuminates when the instrument is

placed in surveillance mode (long press of the SURV 6. dB illuminates wheﬁ the instrument is set to take dBm
button). Each annunciator flashes when the meter dis- measurements (5470 and 5490).
plays the particular value (short press of the SURV but- 7. Filluminates when the instrument is set to take capaci-
ton). tance measurements.
2. Value display. The 20 mm high digits display the value 8. Dilluminates when the instrument is set to check conti-
of the measurement being taken. A — (minus sign) signi- nuity.
fies a negative value. Positive values are implied and a 9. s illuminates when the inst . " |
positive sign is not displayed. The o indicator to the left T 1 the instrument 1s set o take puise
- D ) width measurements.
of the lasi digit signifies temperature measurement
(5470 only). The last digit displays a C for Celsius or F 10. Hz illuminates when the instrument is set to take fre-
for Fahrenheit during temperature measurements. quency measurements.
3. Unit range. The following annunciators illuminate to 11. Q illuminates when the instrument is set to take resis-
signify the units of measure being displayed. They are tance measurements.
displayed with the particular unit of'measure, for exam- 12. ®+ illuminates when the instrument is set to test diodes.
ple MQ for Megohm and pA for microamp.
S 13. ZOOM illuminates to signify that the bargraph scale has
n represents nano (107) been expanded. The left and right bargraph scale indica-
1 represents micro (10°) tors display the range of the bargraph.
e g
M represents 1in1111 (110 ) 14. % illuminates when the instrument is set to take duty
K represents kilo (10°) ) cycle measurements (5470 and 5490).
M represents Mega (10 15. UV Pulses illuminates when the instrument is set to
4. AC+DC illuminates when the instrument is set to take take duty cycle, pulse width, and pulse count measure-
AC+DC voltage or current measurements. AC illumi- ments. J\ signifies positive pulses and \/ signifies nega-
nates when the instrument is set to take AC voltage or tive pulses.
current measurements. 16. Right bargraph scale displays the units for the bar-

graph at the right end of the scale.

23

22

21 20 19

18

17

Fig. 12

LCD Display
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CONTROLS AND INDICATORS

19.

Bargraph. The 34-segment bargraph provides an ana-
log display of the value.

. Centered Zero. Displays when the unitis set for bipolar

measurement. indicating the zero position on the bar-
graph.

=2 jlluminates when the RS232 port is active. The port
1s active during a print function or when the instrument
1s connected to a computer using the B+K Precision
Model AK-5400 Calibration Kit or Model AK-5450
Data Acquisition Kit.

. Left bargraph scale displays the units for the bargraph

at the left end of the scale.

24,

. A (Dangerous voltage) annunciator illuminates to alert

the operator that the instrument is measuring voltages
greater than 24 V.

REL illuminates when the istrument 1s set to the rela-
tive mode (short press of the REL button).

. MEM flashes to signify that the instrument has been

placed in the autostore mode (long press of the HOLD
button).

AUTO indicates that the instrument is in AUTO ranging
mode. This is the standard mode for measurements that
have more than one range.
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OPERATING INSTRUCTIONS

| WARNING

Use of test equipment may expose
the operator to electric shock haz-
ards. Observe all instructions con-
tained in the TEST INSTRUMENT
SAFETY section of this manual be-
fore using this instrument.

PPN
Y ¥ ¥ ¥ ¥ 9§ 7

C CAUTION J

AA AR ARAAA
The TEST INSTRUMENT SAFETY
section of this manual lists maximum
voitage and current input limits which
must be observed. Failure to adhere
to these limits may result in damage
to the INSTRUMENT.

NOTE
Throughout this section of the manual,
instructions include short and long
presses of buttons on the multimeter. A
short press means less than one second
and a long press means greater than one
second.

TILT HANDLE

The tilt handle can be placed in any of seven positions to
make it convenient for carrying or viewing. To change the
position of the tilt handle, refer to Figure 13, and press in on
the buttons on each handle knob to release the detent. Hold
the buttons in and move the handle from the detent position
and release the button. Move the handle to another position.
The handle snaps into position and the buttons release to lock
the handle.

(L iy

Fig. 13 Tilt Handle Operation

10

ON/OFF BUTTON

Turn the unit on by depressing the ON/OFF button. All
the LCD display segments come on for a few seconds, then
only the appropriate annunciators for the selected function

stay on. Tumn the unit off by depressing and releasing the
ON/OFF Button.

PROGRAMMABLE POWERUP OPTIONS

There are several operating modes that can be selected
upon powerup. Typically, these modes are infrequently
changed and are stored in non-volatile memory so that the
selection is retained until reprogrammed.

1. 58 Hz or 60 Hz rejection.

Hold down the MEM button and place the ON/OFF but-
ton in the ON position. The selection reverses the pre-
vious setting, is displayed for two seconds, and is stored
in non-volatile memory.

3]

. 10MQ / 1000MC input impedance for the mV range.
(5470 and 5490 only).

Hold down the RANGE button and place the ON/OFF
button in the ON position. The selection reverses the pre-
vious setting, is displayed for two seconds, and is stored
in non-volatile memory.

3. 5,000-count low-resolution mode.

Hold down the REL button and place the ON/OFF button
in the ON position. The display shows 5,000 for two sec-
onds.

NOTE
The low resolution mode is not stored in
non-volatile memory. If the unit is
turned on after an AUTO POWER OFF
with the SEL button, the unit powers up
in the normal 50,000 count-high-
resolution mode.
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ORERAFING INSTRUCTIONS

FUNCTION SELECTION

The rotary Function Switch selects the primary function
suchas VAC. mVDC. VDC. Q. 4. All the Function Switch
positions are dual or multi-functional with the primary func-
tion foreach position indicated by WHITE labeling. The sec-
ondary functions for each position are indicated with
YELLOW labeling. and are accessed with a press of the yel-
low SEL button. For example. when the rotary Function is
set to the 10A DC position, the DC current function is se-
lected. A press of the yellow SEL button puts the unitinto the
I0A AC (RMS) position, ready to measure AC currents with
capacitive coupling. The AC annunciator illuminates on the
LCD display. A second press of the SEL button puts the unit
into the 10A AC+DC (TRMS) position, ready to measure AC
currents with direct coupling. The AC+DC annunciator illu-
minates on the LCD display. A third press of the SEL button
returns the unit back to the primary 10A DC function.

RANGE SELECTION

. The AUTO ranging mode is automatically selected
when the unit is turned on and whenever the rotary
Function Switch is set to a new position (does not apply
to single range functions such as mVDC, 10ADC or all
the current ranges of the 5460).

2. A short press of the RANGE button changes the instru-
ment to the MANUAL ranging mode. The AUTO an-
nunciator of the LCD display turns off confirming the
action. A short press advances the unit to the next higher
range. Subsequent short presses advances the unit until
the highest range is reached, then the next short press ad-
vances the unit to the lowest range.

3. Along press of the RANGE button at any time returns
the unit to the AUTO ranging mode.

4. If the quantity to be measured is unknown, start with the
highest range in the MANUAL mode, or use the AUTO
ranging mode.

S. Whenan overrange is indicated (OL and beep), switch lo
the next higher range or until an on-scale measurement
can be taken.

ANALOG BARGRAPH, ZOOWM

The 34 segment analog bargraph feature is activated for
measurements of voltage, current, resistance, frequency, and
capacitance. Its update speed of 20 measurements/second 18
10 times that of the digital display. This makes it suitable for
measuring coarse adjustments of these parameters or indicat-
ing the direction of change of a varying quantity.

The ZOOM feature (5470 and 5490 only) expands the
scale of bargraph around the measured digital reading to
greatly enhance viewing fast changes. A short press of the
ZOOM button increases this scale. Subsequent short presses
keep expanding this scale until it returns back to its original

full scale value. A long press ol the ZOOM bution at any
time returns the bargraph back to full scale.

MEM MODE (AUTOSTORE)

The MEM button allows the user to {reeze the current dis-
play or enable the MEM (Autostore) mode. A short press
freezes the current display. A second short press releases the
display.

The Autostore mode is used to obtain a stable voltage
measurement when the user cannot look at the display and
the measurement point simultaneously. Autostore is accessi-
ble in the VDC, mVDC. or VAC positions of the Function
Switch.

I. A long press of the HOLD button sets the unit to the
Autostore mode. The MEM annunciator flashes to con-
firm the selection.

2. Connect the test leads (o the point to be measured. A
beep indicales that the measurement is stable.

(%)

. When the leads are removed from the test point, a second
beep indicates that the reading has been stored, and the
value can be viewed on the LCD display.

4. A second long press of the MEM button returns the unit
to its normal mode.

RELATIVE MEASUREMENTS

When the REL button is pressed, the present reading be-
comes the zero reference and all subsequent readings are dis-
played relative to this value. A second short press disables
the mode and returns the unit back to its normal mode. When
in the REL mode, a long press displays the reference being
used. The reference value may then be adjusted using the
SEL and RANGE buttons. The SEL button is used to select
the digits and the sign. while the RANGE button is used to
increment the selected digit. A short press of the REL button
returns the unit to the relative measurement mode. Another
short press returns the unit back to its normal mode.

PEAK HOLD MEASUREMENTS

Fast (<I ms) positive and negative peak measurements can
be made when the rotary Function Switch is set to VDC,
mVDC, mADC, and 16ADC. A short press of the PK +/—
button puts the unit into the positive peak detection mode.
and changes the unit from the AUTO ranging mode to the
MANUAL ranging mode. locking the unit on the range. If
the potential peak is greater than full scale of the selected
range, use the RANGE button to set the unit to the next
higher range, or until an on-scale measurement is possible.
The /L annunciator of the LCD display confirms the selec-
tion. If a negative peak detection is anticipated, press the PK
+/— button a second time. The V annunciator of the LCD
display confirms the selection. To return the unit back to its
normal mode, press the PK +/— button again.
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OPERATING INSTRUCTIONS

SURV or MIN / MAX / AVG MODE
(5470 and 5490 only)

The surveillance mode is useful for recording the variation
of the guantity (voltage, current, resistance, capacitance,
etc.) being measured by the unit. Activation of the SURV
mode locks the unit into its present range and deactivates the
AUTO POWER OFF feature. If the unitis in the AUTO rang-
ing mode, it changes to the MANUAL ranging mode. A long
press of the SURV button enables or disables the recording
mode. Short presses display current values of MIN, MAX, or
AVG measurements. The annunciators flash with each selec-
tion.

The measurements are stored even when the SURV mode
is disabled or the unit power is shut OFF. Short presses of the
SURYV button allow the MIN, MAX, or AVG values (o be
viewed. A long press enables the SURV mode and clears the
previous values.

VOLTAGE MEASUREMENTS
(AC, DC, AC+DC)

1. To measure DC voltage, set the rotary Function Switch
to the VDC position. If the voltage is known to be less
than 500 mV, the Function Switch may be set to
mVDC.

2. To measure AC+DC (TRMS) voltage with direct cou-
pling, press the yellow SEL button with the rotary
Function Switch in the VDC position.

3. To measure AC (RMS) voltage with capacitive coupling,
set the rotary Function Switch to the VAC position.

4. Connect the red test lead to the VQH#t jack and the
black test lead to the COM jack.

5. Connect the test leads to points of measurement.

6. For DC measurements, a (—) sign is displayed for nega-
tive polarity; (+) positive polarity is implied and is not
displayed. The V annunciator is displayed.

7. For AC measurements, the AC annunciator is displayed,

and for AC+DC measurements, the AC+DC annuncia-
tor is displayed.

CURRENT MEASUREMENTS
(AC, DC, AC+DC)

ter must be connected in series with
the load. If incorrectly connected (in
parallel with the load), the meter
presents a very low impedance (al-
most a shoit), which may blow the
fuse or damage the meter or equip-
ment under test.

1. To measure DC current, set the rotary Function Swiich
to the desired mADC or 18ADC position.

For current measurements under 500 mA, connect the
red test lead to the mA jack and the black test lead to the
COM jack. For current measurements over 500 mA,
connect the red test lead to the A jack and the black test
lead to the COM jack.

3. To measure AC (RMS) current with capacitive coupling,
ensure that the Function Switch is in the mADC or
10A DC position and press the yellow SEL button once.
The AC annunciator illuminates.

4. To measure AC+DC (TRMS) current with direct cou-
pling, ensure that the Function Switch is in the mADC
or 10ADC position, and press the yellow SEL button a
second time. The AC+DC annunciator illuminates.

!\J

5. Remove power from the circuit under test and open the
normal circuit path where the measurement is to be
taken. Connect the meter in series with the circuit.

6. Apply power and read the value from the display.

RESISTANCE MEASUREMENTS
WARNING

To ensure operator safety, never
connect leads to a live circuit when
taking resistance measurements.

1. To measure resistance, set the Function Switch to the
position.

2. Connect the red test lead to the v @ k#+ jack and the black
test lead to the COM jack.

3. Connect the test leads to points of measurement.

4. For highest accuracy when measuring low resistance,
press the RANGE button to set the unit to the 500 range,
short the test leads together, and press the REL button.
This zeros the meter to compensate for the resistance of
the test leads.

5. For accurale measurements above 5 M2 use shielded
test leads.
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OPERATINGINSTRUCTIONS

co

I.

3.

NTINUITY MEASUREMENTS

WARNING

To ensure operator safety, never
connect leads to a live circuit when
taking resistance measurements.

To measure continuity, set the Function Switch to the
position, and then press the yellow SEL button. The D
annunciator illuminates.

. Connect the red test lead to the VQ k¥t jack and the black

test lead to the COM jack.

Connect the test leads to points of measurement. The

buzzer sounds when the resistance is less than approxi-
mately 20 .

DIODE TESTING

I

Set the Function Switch to the -k (capacitance) posi-
tion, and then press the yellow SEL button. The -»-an-
nunciator illuminates.

. Connect thered test lead to the V@ "+ jack and the black

test lead to the COM jack. The red lead is (+) positive
polarity.

. To check forward voltage (V ), connect the red lead to

the anode and the black lead to the cathode. Diodes and
semiconductor junctions with normal V, of less than ap-
proximately 2 V can be checked.

. The display indicates the forward voltage. Normal diode

voltages are approximately 0.3-0.4 V for germanium di-
odes. 0.6-0.7 V for silicon diodes, and 1.6 V for light
emitting diodes (LED). A shorted diode reads near 0 V.
An open diode reads the same as with open leads.

. Reverse the test lead connections to the diode. The read-

ing should be the same as with open test leads. A lower
reading indicates a leaky diode.

CAPACITANCE MEASUREMENTS

WARNING

Discharge all capacitors before tak-
ing any measurements. Damage to
the instrument and injury to the op-
erator could occur. To ensure opera-
tor safety, never connect the leads to
a live circuit.

. Set the Function Switch (o the - (capacitance) posi-

tion.

Connect the red test lead to the vV Q {8+ jack and the black
test Jead to the COM jack.

_ Connect the test leads to the capacitor. Observe polarity

when measuring polarized capacitors. the red lead is (+)
positive polarity.

. Read the capacitance from the display. A shorted capaci-

tor will indicate an overrange. An open capacitor willin-
dicate near zero on all ranges.

_ For maximum accuracy. press the RANGE bution to

step to the desired range in MANUAL ranging. then
press the REL button to zero the test lead capacitance
before taking measurements. Always use the REL but-
ton for readings in the 50 nF range.

USEFUL CONVERSIONS

pF nF uF

1,000

1.0 0.001

10,000

10.0 0.01

100,000

100.0 0.1

1,000,000

1,000.0 1.0

10,000.0 10.0

100.0

100,000.0

pF = picofarads (10™)
nF = nanofarads (107)
F = microfarads (10™) -

FREQUENCY MEASUREMENTS

Frequency measurement may be made when taking volt-

age measurements for all multimeters, and for the 5490 and
5470, while taking current measurements as well.

NOTE
Connect the red test lead to the appro-
priate current input jack if the Function
Switch is set 1o mADC or 10A DC on
the models 5470 and 5490.

. Connect the red test lead to the VQ k¥t jack and the black

test lead to the COM jack.

. Connect the test leads to points of measurement.

. To measure frequency with model 5460, follow the pro-

cedure for taking voltage measurements. While the volt-
age measurement is displayed, press the yellow SEL
button once. The frequency is then shown on the display.

. To measure frequency with models 5470 and 5490, fol-

low the procedure for taking voltage or current measure-
ments. While the measurement is displayed. press the
Hz button once. The frequency is then shown on the dis-

play.
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dBm MEASUREMENTS

(54
[.

70 and 5490 only)

To measure dB in the models 5470 and 5490, set the
Function Switch to the YAC position, then press the
SEL button once. The dB annunciater appears.

NOTE
The reference impedance for dBm
measurements is selectable from 1 £
to 9999 Q. If no selection is made, the
instrument defaults to a 600 £ selec-
tion. To change from the 600 £2 setting,
use the following procedure:

a. Long press the ZOOM button. The impedance reler-

ence is displayed.

b. Press the SEL button once to select the digit to set.

c. Press the RANGE button to increment the selected

digit.

d. Press the SEL button again to select the next digit to

set, and the RANGE button to increment digit.

. When the reference impedance is set, short press the

2.

7.00M button to return the unit to VAC mode.

Connect the red test lead to the vQ¥##t jack and the
black test lead to the COM jack.

3. Connect the test leads to points of measurement.

4.

Read dB measurement from the display.

RESISTIVE POWER MEASUREMENT
(5490 only)

1. To measure resistive power in VA, set the Function

Switch to the VDC position.

2. Press the SEL button twice to measure power. The VA

a.

annunciator appears.

NOTE

The reference impedance for resistive
power measurements is selectable
from 1 € 109999 Q. If no selection is
made, the instrument defaults to a
600 Q selection. To change from the
600 € setting, use the following proce-
dure:

Long press the ZOOM button. The impedance refer-
ence is displayed.
_ Press the SEL button once to select the digit to set.

Press the RANGE button to increment the selected
digit.

. Press the SEL button again to select the next digit to
set. and the RANGE button to increment digit.

. When the reference impedance is set. short press the
7Z0OM button to return the unit to VAC mode.

3. Connect the red test lead to the vo4r#t jack and the

black test lead to the TOM jack.

4. Connect the test leads to the measurement points.

DUTY CYCLE MEASUREMENTS

Duly cycle measurements can be taken while voltage

measurements are taken for all meters, and while current
measurements are taken using the 5490 and 5470.

l.

To measure % positive duty cycle in the model 5460, set
the Funetion Switch to the VAT position, and then
press the yellow SEL button twice. To measure % nega-
tive duty cycle, press the yellow SEL button a third time.
To measure % positive duty cycle in the models 5470
and 5490, set the rotary Function Switch to VAL, VDT,
mVDC, mADC, or 10ADC, then press the Hz button
twice. To measure % negative duty cycle, press the Hz
button a third time.

To perform duty cycle measurements during current
measurements (5470 and 5490 only), connect the red
test lead to the appropriate current input jack and the
black test lead to the COM jack,

or

to perform duty cycle measurements during voltage
measurements., connect the red test lead to the V Q™+
jack and the black test lead to the COM jack.

3. Connect the test leads to points of measurement.

Read % positive or % negative duty cycle from the dis-
play. The % annunciator and either the Lor \f annuncia-
tors indicate the polarity.

PULSE WIDTH MEASUREMENTS
(5490 only)

Pulse width measurements can be taken while taking volt-
age or current measurements.

l.

2.

3.
4.

To measure positive width, set the rotary Function
Switch to VAC, YDC, mVDC, mADC, or 10ADC.
then short press the Hz button six times. To measure
negative pulse width, short press the Hz buttona seventh
time.
To perform pulse width measurements during current
measurements, connect the red test lead to the appropriate
currentinput jack and the black test lead to the COM jack,
or
to perform pulse count measurements during voltage
measurements, connect the red test lead to the VQ It
jack and the black test lead to the COM jack.

Connect the test leads to points of measurement.

Read positive or negative pulse width from the display.
The A or \ annunciators of the LCD indicate the
polarity.
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PULSE COUNT MEASUREMENTS
(5490 only)

Pulse count measurements can be taken while taking volt-
age or current measurements. Thisis a totalized pulse count
from the time of activation until the time of reading.

I

]

To measure positive pulse count. set the Function
switch to VAC. VDC.mVDC. mADC. or 10ADC. then
short press the Hz button four imes. To measure nega-
tive pulse count. Short press the Hz button a fifth time.

. To perform pulse count measurements during current

measurements. connect the red test lead to the appropri-
ate current input jack and the black test lead to the COM
jack.
or
to perform pulse count measurements during voltage
measurements. connect the red test lead to the VQ It
jack and the black test lead to the COM jack.

Connect the test leads to points of measurement.

. Read positive or negative pulse counts from the display.

The /A or 'V annunciators of the LCD indicate the
polarity.

TEMPERATURE MEASUREMENT
(5470 only)

l.

To measure temperature in degrees Celsius. set the
Function Switch (o the °C position. To measure tem-
perature in degrees Fahrenheit. press the SEL button.

Connect the temperature probe assembly to the VQ 4kt
jack and the COM jack.

_ Connect the B+K Precision Model TP-5300 tempera-

ture probe 1o the test point.

. Read the temperature from the display. The © symbol illu-

minates and right most digit indicates C for Celsius meas-
urement or F for Fahrenheit.
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AINTENANCE

The multimeter requires no maintenance other than replac-
ing blown fuses. The multimeter monitors the condition of
the two fuses.

The display shows FUSE 1 if fuse F1 (0.63 A) is blown.
The display shows FUSE 2 if fuse F2 (10 A) is blown. [ both
fuses are blown, the display shows FUSES.

NOTE
Fuse F1 is tested only when the Func-
tion Switch is in the pA/mA position.

Use the following procedure to replace a blown fuse.

1. Ensure that the ON/OFF button is in the OFF (released)
position, and unplug the unit from the power source.

S

Determine which fuse needs to be replaced.

3. Use a screwdriver and turn the fuseholder cap a quarter
turn counterclockwise until the fuseholder cap is re-
leased.

4. Pull the fuseholder cap out of the fuseholder.

5. Replace the fuse in the fuseholder cap with one of the
same type and rating.

=

Insert fuseholder cap with replacement fuse into fuse-
holder. Press cap in as faras it will goand turn itaquarter
turn clockwise to fock.

INSTRUMENT REPAIR SERVICE

Because of the specialized skills and test equipment
required for instrument repair and calibration, many
customers prefer to rely upon B+K PRECISION for
this service. We maintain a network of B+K PRECISION
authorized service agencies for this purpose. To use this serv-
ice.even if the instrument is no longer under warranty, follow
the instructions given in the WARRANTY SERVICE IN-
STRUCTIONS portion of this manual. There is a nominal
charge for instruments out of warranty.
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SPECIFICATIONS

NOTES

1. Unless otherwise stated, accuracy specifications apply

from 18°C 1o 28°C.

2. Accuracy Specifications stated as n% R+nD, means
+(n% of reading +n least significant digits).

3. Accuracy Specifications stated as n%FS. means =(n%
of Full Scale)

DC VOLTAGE (Auto/Manual Ranging)
DCV accuracy from 21°C to 25°C (5490).

Model 5460
Accuracy at greater than 10% of range. 5.000 counts at Full Scale:
DCto 1kHzto | 5kHzio | 10kHzto | 20kHzto input
Ranges 1 kHz 5 kHz 10 kHz 20 kHz 30kHz |Resolution] Impedance

500 mV 1%R+3D |4%R+3D Not specified 100 pV 10 MQ /100 pF
5V 1%R+3D |1%R+3D |2%R+3D |2%R+3D {3%R+30 |1 mV 11 M0 /100 pF
50V %R+3D [1%R+3D {2%R+3D [2%R+3D [3%R+3D {10mV 10 MQ /100 pF
500V 1%R+3D |1%R+3D |2%R+3D |2%R+3D |3%R+3D 100 mV 10 MQ /100 pF
750V 1%R+3D Not specified 1V 10 MQ /100 pF
Crest Faclor: 3

Accuracy Factor: 1.0% for crest factor of 1.51t02

4.0% for crest factor of 2 to 3.

hecuracy faput Overvollage Protection: +1100 V DC+AC peak. beeper sounds if
Ranges 5490 5470 5460 Resolution Impedance voltage exceeds 750 V
500mV | 0.025%R+2D | 0.05%R:2D | 0.1%R2D | 10pV 10MQ or Transient Protectiop: . OV for 10ps
160" Common Mode Rejection: 80 dB. selectable 50 Hz or 60 Hz
5V 0.025%R+2D | 0.05%Rs+2D | 0.1%R+2D | 100V 1 MQ
50V 0025%R+2D | 0.05%R+2D | 0.1%As2D [ 1my 1M DC CURRENT (Auto/Manual Ranging)
500V 0.025%R+2D | 0.05%R+2D  |0.2%R+20 | 10mV 10MQ Aceuracy Mox Burdan
1000V |0.025%R+20 | 005%R+2D  |03%Rs20  |100mV 10MQ Ranges 5480, 5470 5460 Resolution Voltage
* (10 MQ only on 5460) 500 pA 0.2%R+50 Not Available 10 nA 700 mV
Overload Protection: +1100 V DC+AC peak, beeper sounds if 5mA 0.2%R+2D 0.2%R+2D 100 nA 700 mv
voltage exceeds 1000 V 50 mA 0.05%R 2D 0.2%R+20 1A 700 my
Transient Protection: 6 kV for 10 ps
Normal Mode Rejection: >60 dB. selectable 50 Hz and 60 Hz 500 mA 0.2%R+20 0.2%R:20 10ua 15V
Common Mode Rejection: >120 dB. selectable 50 Hz and 60 Hz 10A 0.5%R+20 0.5%R+2D TmA 500 my

AC VOLTAGE (Auto/Manual Ranging, True RMS)
Modes: AC or AC+DC. selectable

Models 549§ and 5470

Overload Protection:

630 mA. 600 V fuse for mA ranges.
interrupts 1500 A
10 A, 600V fuse for 10 A range,
interrupts 50,000 A
Display indicates blown fuse F1, F2 or

Accuracy at greater than 10% of range, 50.000 counts at Full Scale: FUSES
1kHzlo | 4kHzto | 10kHzto | 30kHzto Input .
Ranges|BCto1kHz| 4kHz 10 kHz 30 kHz 50kHz |Resolution| Impedance AC CURRENT (AUtO/M&nua[ Ranglng, True RMS)
- 10MQ 100 pF Models 5490 and 5470.
500 MV |0.3%R+300|1%R+30D |5%R+30D Not specified L P Accuracy at greater than 10% of range. 50.000 counts at Full Scale:
5V 0.3%R+30D [1%R+30D |2%R+30D |2%R+30D |3%R+30D [100pV |11 MQ/100 pF 1kHz o 10kHzto 20kHz o Wax Burden
Ranges | DCto1kHz 10 kHz 20 kHz 30 kHz Resolution Voltage
50V |0.3%R+30D|1%R+30D |2%R+300 |2%R+30D |3%R+30D |1mV 10 MQ /100 pF - -
500 pA | 0.75%R+500 | 0.75%R+500 | 1.0%R+500 |3.0%R+500 |10 nA 700 mv
5, . o . . -
500V |0.3%R+300 |1%R+300 |2%R+30D |2%R+300 [3%R+30D [10mv |10 MQ /100 pF 5 i 067Re50D | 0.6%R500 |10%Re500 |2.0%R+500 | 100 1A 00 my
750V 10.3%R+300 Not specified 100mV|10MQ /100 pF 50mA  |06%R+500 |0.6%R+500 |1.0%R+500 |2.0%R+50D |1pA 700 mv
50 kHz to 100 kHz (3 V.50 V. 500 V ranges): +6% FS typical 500mA | 0.7%R+50D |0.7%R+50D Nt specified 10 pA 15V
Crest Factor: 6 10A 1% of FS Not specitied 1 mA 500 mv
Accuracy Factor: 0.2% for crest factor of 2t0 3
- Crest Factor: 6

0.5% for crest factorof 310 6

+1100V DC+AC peak. beeper sounds if
voltage exceeds 750 V

6 kV for 10 us

>80 dB. selectable 50 Hz or 60 Hz

Overvoltage Protection:

Transient Protection:
Common Mode Rejection:

Accuracy Factor:

Overload Protection:

0.2% for crest factor of 210 3

0.5% for crest factorof 3106

630 mA. 600 V fuse for mA ranges.
interrupts 1500 A

10 A. 600 V fuse for 10 A range.
interrupts 50.000 A

Display indicates blown fuse FI. F2. or
FUSES
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Model 5460. Accuracy at greater than 10% of range. 5.000 counts at Full
Scale:

FREQUENCY (Autoranging)
Frequency Range: 0.6 Hz to 500 kHz

Ranges DC to 5 kHz Resolution Max Burden Voltage Accuracy: +(().03% ['dg + dg(}
5mA 1.0%R+30D 1 pA 700 my Sensitivity:
50 mA 1.0%R+3D 10 pA 700 my 500 mV 5Vt 500V 104
- Range (5490, 5470) 500 pA to 500 mA 750 V (5480, 5470)
500 mA 1.0°%R+30 100 pA 15Y
0.6 Hzto 5 kHz 2% of F§ 2% of FS 100V 2A
10A 1% of F5 10mA 500 my ’ -
5 kHz to 50 kHz 5% of FS 5% ot FS 250V
Crest Factor: 3
- - 50 kHz 10 500 kHz Not Specified 10% of FS Mot Specified
Accuracy Factor:

1.0% for crest factor of 1.510 2
4.0% for crest factor of 210 3

630 mA. 600 V fuse for mA ranges.
interrupts 1500 A

10 A. 600 V fuse for 10 A range.
interrupts 50.000 A

Display indicates blown fuse F1. F2. or
FUSES

Overload Protection:

RESISTANCE (AUTO/MANUAL RANGING)

Accuracy Accuracy
Ranges 5490, 5470 5460 Resolution Test Current
500 0.07%R+50 0.1%R+50 10 mQ 1mA
5kQ 0.07°%R+20 0.1%R+20 100 mQ 100 uA
50k Q 0.07%R+2D 0.1%R+2D 10 10 0A
500k Q 0.07%R+2D 0.1%R+20 100 1pA
5MQ * 0.3%R+20 0.3%R+20 1000 100 nA
sOMQ * 1.0%R+20 1.0%R+20 1kQ 10nA
Max Open Circuit Voltage: v
Overload Protection: 600V DC+AC peak
* Use shielded test leads above 5 MQ.
CONTINUITY
Threshold: 10Qt020Q
Response Time: I ms
Overload Protection: 600 V DC+AC peak
DIODE TEST
Measures forward voltage drop of diode 0 to 1.999V
Test current: | mA +20%
Overload Protection: 600V DC+AC peak
CAPACITANCE (Auto/Manual Ranging)
Accuracy, 5.000 counts at Full Scale:
Accuracy Max
Measurement Measurement
Ranges 5490, 5470 5460 Resolution Current Time
50 nF 1.0%R+20 1.0%R+20 |10 pF 100 nA 0.5 sec.
500 nF 1.0%R+2D 1.0%R+20 | 100 pF 1A 0.5 sec
5 uf 1.0%R+20 1.0%R+2D | 10aF 10 pA 0.5 sec.
50 pF 1.0%R+20 1.0%R+2D |10 nF 100 pA 05 sec
500 yF 1.0%R+2D 10%R+20 | 100 nf 1 mA 1.5 sec.
5000 uf 1.0%R+20 2.0%R+2D |1yF 1mA 3sec/ mF
50 mF 1.0%R+20 20%R+2D |10 4F 1 mA 3sec/ mf

Overload Protection: 600V DC+AC peak

PEAK HOLD
Selection:
Acquisition Time:
Applicable Modes:
Accuracy:

Peak + or Peak — (surge or sag)

<l ms

VDC. mVDC. mADC, 10ADC

For pulse >1ms. (1% reading + 50 digits)

dB MEASUREMENT (5490 and 5470)

Measures value relative 1o a reference from | to 9999 2. Factory preset
for reference is 600 €2. Refer to dBm measurement procedure to set
impedance.

Accuracy in dB: 0.09 x VAC accuracy in percent

Resolution: +0.01 dB
Measurement range: 10 mVAC to 750 VAC
DUTY CYCLE

Modes: Selectable %+, %—
Resolution: 0.01%

Minimum pulse width: 2ps

Maximum pulse period: 0.8s

Minimum pulse period: 100 ps

Accuracy: Same as FREQUENCY mode

EVENT COUNTER (5490)

Range: 0 to 99999 (totalize)

Minimum pulse duration: 2 us

Reset: Relative key

Sensitivity: 3% of range (excludes 750 V. 10 A
ranges)

PULSE WIDTH (5490)

Modes: Selectable + or ~
Resolution: 10 ps
Minimum pulse width: 20 ps
Maximum pulse period: 1255

Accuracy:
Sensitivity:

+(0.01% + 10 ps)
3% of range (excludes 750 V. 10 A
ranges)

TEMPERATURE (5470)
Using Madel TP-5300 Platinum Temperature Probe
Temperature Range: =200°C to +800°C

Resolution: 0.1°C

Accuracy: -125Cw+75C: 05°C
—150Cw+700C: 1.0C

Display: “C or °F. selectable

COMPUTER INTERFACE (5470 and 5490)
RS-232 capability built-in Requires AK-3400 or AK-5450
hardware/software kit for interconnection to computer or printer.

GENERAL SPECIFICATIONS

Display: 50.000 count LCD. 20-mm digit height.
34-segment analog bargraph.
Annunciators for function and unit of
measurement.
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SBECIFICATIONS

GENERAL SPECIFICATIONS

Display:

Measurement Rate:
Environmental:
Operation:

Limited Operation:
Storage:
Power Requirement:

Dimensions (HxWxD):

50.000 count LCD. 20-mm digit height.
34-segment analog bargraph.
Annunciators for function and unit of
measurement.

2 per second. 20 per second for bargraph.

010 50°C

010 80% RH 10 40°C

010 70% RH 10 50°C

-10°C 10 +60°C. <80% RH

—40°C to + 70°C without battery
11010 230 Vac £10%. 50 or 60 Hz
11-5/8" x 10-5/8" x 3-3/4”

(295 mm x 270 mm x 95 mm)

Weight:
Safety:

Shock & Vibration:

Case Material:
EMC:

Calibration:

3h. 8oz (1.6 kg)

1IEC1010-1 class 2. 600V cat 111 1000V
cat

Live circuit indication above 24 'V

6 kV transient protection

600V high energy fuses on all current
ranges

MIL-T-28800

Flame retardant. self extinguishing
Emission EN55011. class B.
susceptibility

IEC801-4. 1evel 3. radiation IEC 801-3
(10V/M) level 3

One year. recalibration by serial interface
without opening case
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