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Complete DMM

The 213 makes all of the precision measurements
associated with a high performance, 3%z digit multi-
meter and displays the results as large clear numbers
(1 cm x 4 cm for 4 digits plus sign) on a crti.

Precise dc voltage is measured for full scale ranges
from 0.1 V to 1000 V. Five ranges provide precise dc
current measurement from 0.1 mA full scale to 1000
mA full scale. True rms readings of ac voltage and
current are provided over these same ranges. Resolu-
tion extends to 100 «V for voltage measurement and
100 nA for current. Resistance is measured with an
accuracy of 1% or better over five ranges extending
from 1 k@ full scale to 10 M2 full scale.
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urements ta be ‘made. M 3.7 Ibs. and
3.0 x 5.2 x 8.9 inches, the 213 will
easily fit into a briefcase or toolkit. In
operation the lightweight 213 can be
handheld, rested on the equipment
being tested, or carried on a con-
venient neck strap. For maximum ver-
satility the 213 operates on internal
batteries or on 48 to 62 Hz ac from 90

~ to 136 V (180 to 250 V ac or dc with

option 1). The batteries charge when-
ever the instrument is connected to an
ac line.

Small size and internal battery power
assure that the 213 can readily make
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loc m and at many nmsr locations

often inaccessable for measurements
with such complete instrumentation.
What's more, the 213’s rugged con-
struction equips it to withstand hostiie
industrial or transportation environ-
ments as well as the hard use of field
service applications. Battery operation
and a double-insulated case aid the
operator in isolating the 213 from
ground or power line when making
measurements at elevated voltage
levels or in the presence of power line
noise.
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Eoswpe operancrr. A éecand push

button selects dc or rms mode. Three
additional push buttons provide quick
selection of voltage, current, or re-
sistance measurement. Scale factor
(volts, mA, or ohms) for both DMM and
oscilloscope modes is selected with
one clearly labeled dial. A second
convenient dial is used to select time/
div for the oscilloscope mode. A
choice of external, internal normal, or
internal automatic triggering of the
oscilloscope sweep assures stable
displays in virtually any application.
Both trigger level and trigger slope
are adjusted with one easily reached
side panel dial.

of on-site sewicmg appﬁeahons. The
213 is the ideal instrument for many
troubleshooting applications in indus-
trial control systems, computer peri-
pherals, communication equipment,
office machines, point-of-sale termi-
nals, mobile electronics, and hospital
equipment.

In a typical troubleshooting procedure
the 213 can be used first to check the
power supply. Line voltage to the sys-
tem is tested quickly and accurately
using the true rms voltage function of
the 213. If either direct or high im-
pedance short circuits are suspected

Miniscope

Although small in size, the 213 includes many of the
performance features of much larger oscilloscopes.
DC to 1 MHz bandwidth and 14 calibrated deflection
factors from 5 mV/div to 100 V/div (400 kHz for 5 and
10 mV/div) provide the capability needed for a wide
range of service applications. And a unique, built-in
current waveform display feature, with calibrated de-
flection factors from 5 wA/div to 100 mA/div, increases
the versatility of the 213 still further.

Calibrated sweep rates range from 2 ws/div to 500
ms/div, and a variable magnifier extends the maxi-
mum (uncalibrated) sweep rate to 0.4 us/div for dis-
play of fast signals. Versatile sweep triggering from
either internal or external sources assures stable
displays.

checked anc “adfusted i fe

using the oscilloscope mode. Power
supply current loading is accurately
checked by using the 213 as a mil-
liammeter. Once the power supply is
known to be working properly the 213
can be used to check and adjust volt-
ages, waveforms, and timing relation-
ships throughout the system. With the
voltage probe attached to a given
point, dc voltage, rms voltage, and
waveform can be tested by simply
switching between DMM and oscillo-
scope modes.

mode, and ripple can be checked |

beih instruments available in one
compact package, service is per-
formed faster and success in diagnos-
ing problems on site, on the first call
is improved.
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Specifications :

DMM

True rms readings of voltage and current are provided for all waveforms with a
crest factor of 5 or less.

Dc and Ac Voltage

Range—~0.1 V to 1000 V full scale in & ranges.

Overrange Capability—At least 200% of full scale. Except for 1000 V range.
Resolution—100 V at 0.1 full scale.

Dc Voltage Accuracy*—For 25°C ==5°C. Beyond these limits add temperature
coefficient.

0.100 V Range Within 0.1% of reading == 3 counts. Temp Coef is (within

0.015% of reading - 0.04% of full scale) per °C.

Dc and Ac Current

Range—0.1 mA to 1000 mA full scale in 5 ranges.
Overrange Capability—At least 200% of full scale.
Resolution—100 nA at 0.1 mA full scale.

Input Shunt Resistance (Approximate)

Scale Resistance
0.100 mA 1000 €
1.000 mA 100 Q
10.00 mA 10.2 @
100.0 mA 120
1000 mA 0.3 @

Dc Current Accuracy* —25°C ==5°C, Beyond these limits add temperature co-
efficient. Temp Coef is (within 0.02% of reading +0.04% of full scale) per °C.

0.100 mA Range Within 0.6% of reading &= 3 counts
1.000 to 1000 mA Range Within 0.25% of reading == 3 counts
*Accuracy for battery operation. For ac line operation add 10°C before com-
puting DMM accuracy temperature coefficient.
RMS Current Accuracy*—For 250C ==59C. Beyond these limits add temper-
ature coefficient. Temp. Coef is(within 0.05% of reading -+0.1% of full scale)
per °C.

Within % of reading shown
=5 counts at frequency shown.

Dc 40 Hz to 4 kHz to
4 kHz 40 kHz
0.100 mA Range 2.5% 1.5% 4.5%
1.000 to 1000 mA Ranges 25% 1.5% 3.5% Ambi

Vertical Deflection (Current)

Deflection Factor—5 puA/div to 100 mA/div in 14 calibrated steps (1-2-5 se-
quence. Accurate within == 3%. Uncalibrated, continuously variable between
steps and to at least 250 mA/div.

Bandwidth—Dc to at least 400 kHz (—3 dB point) for 20 pA/div through 100
mA/div deflection factors. Dc to at least 200 kHz —3 dB point) for 5 xA/div
and 10 pA/div.

Maximum Input Current—2 A rms or 3 A peak for any range.

Horizontal Deflection

Sweep Rate—2 us/div to 500 ms/div in 17 calibrated steps (1-2-5 sequence).
Accurate within =+ 5%.

Horizontal Magnifier—Provides continuously variable sweep rate settings be-
tween calibrated settings. Extends fastest sweep rate to at least 0.4 us/div.

Trigger

Internal Ac Coupled (Auto)—Triggers on deflection of 0.5 div or more from 7
!le to 1 HHZ. Sweep free-runs in absence of trigger signal or for frequencies
elow 7 Hz.

Internal Ac Coupled (Normal)—Triggers on deflection of 0.5 div or more from
7 Hz to 1 MHz.

External D¢ Coupled—Triggers on signals of 1.0 V or more from dc to 1 MHz.

Crt

6 X 10 div display area, each div is approx. 0.2 in. Internal black line, non-
illuminated graticule. P43 phosphor is standard.

ENVIRONMENTAL CAPABILITIES

*Accuracy for battery operation. For ac line operation add 10°C before comput-
ing DMM accuracy temperature coefficient. Accuracy limit increases linearly
for crest factor greater than 2. Up to twice indicaled limit for crest factor of 5.

Settling Time—1.5 seconds within 0.1% of reading in d¢c mode, 2 seconds
within 1% of reading in rms mode.

Maximum Input Current—2 A rms or 3 A peak on any scale.

Resistance

Ranges—1 k@ to 10 MQ full scale in 5 ranges.
Resolution—1 2 on 1 k@ scale.
Accuracy*—For 25°C *=5°C.

1k Within 0.5% of reading == 3 counts. Temp Coef is (within
0.03% of reading - 0.04% of full scale) per °C.

1.000 V Range Within 0.1% of reading == 1 count. Temp Coef is (within
0.01% of reading - 0.01% of full scale) per °C.

Within 0.15% of reading == 1 count. Temp Coef is (within
0.015% of reading - 0.01% of full scale) per °C.

Within 0.2% of reading == 1 count. Temp Coef is (within
0.02% of reading |- 0.01% of full scale) per °C.

*Accuracy for battery operation. For ac line operation add 10°C before com-

puting DMM accuracy temperature coefficient.

RMS Voltage Accuracy*—For 25°C ==5°C. Beyond these limits add temperature
coefficient. Temp Coef is within 0.05% of reading -}-0.1% for full scale per °C.

10.00 V and
100.0 V Ranges
1000 V Range

10 k@ to 1 MQ Within 0.5% of reading == 1 count. Temp Coef is (within
0.02% of reading - 0.02% of full scale) per °C.
Within 1% of reading == 1 count. Temp Coef is (within
0.05% of reading -}- 0.02% of full scale) per °C.
*Accuracy for battery operation. For ac line operation add 10°C before com-
puting DMM accuracy temperature coefficient.

Settling Time—2 seconds within 2 counts.

10 MQ

Readout
Number of Digits—3%2 digits plus decimal point and sign.

Within % of reading shown %5 counts at frequency shown.

De 40 Hz to 4 kHz to

4 kHz 40 kHz

0.100 V Range 2.5% 1.5% 3.5%
1.000 V Range 2% 1% 1%
10.00 V Range 2% 1% 1%
100.0 V Range 2% 1% 1%
1000 V Range 2% 1% 2%

*Accuracy for battery operation. For ac line operation add 10°C before comput-
ing DMM accuracy temperature coefficient. Accuracy limit increases linearly
for crest factor greater than 2. Up to twice indicated limit for crest factor of 5.

Input Resistance—10 M%.

Input Capacitance—Approx. 150 pF on 0.1 V to 10 V ranges, 100 pF on 100 V

and 1,000 V ranges.

Settling Time—1.5 seconds within 0.1% of reading in dc mode, 2 seconds

within 1% of reading in rms mode.

Maximum Input Voltage—

500 V (dc + peak ac) for 0.1 V to 10 ranges dc coupled,

800 V (dc + peak ac) for 0.1 V to 10 V ranges ac coupled,

800 V (dc -}- peak ac) for 100 V and 1000 V ranges.
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Display Size—1 cm high by 4 cm wide (5 characters).
Overrange Indication—Readout displays scrambled characters.

OSCILLOSCOPE

Vertical Deflection (Voltage)

Deflection Factor—5 mV/div to 100 V/div in 14 calibrated steps (1-2-5 se-
quence). Accurate within Z= 3%. Uncalibrated, continuously variable between
steps and to at least 250 V/div.

Bandwidth—Dc to 1 MHz (—3 dB point) for 20 mV/div to 100 V/div deflection
factors. D¢ to 400 kHz (—3 dB point) for 5 mV/div and 10 mV/div. Lower band-
width limit (—3 dB point) for ac coupling is 1 Hz or less.

Input R and C—10 M{} paralleled by approx. 150 pf for 5 mV/div through 1
V/div and 100 pf for 2 V/div through 100 V/div.

Maximum Input Voltage—

t Temperature—Operating (battery only), —15°C to -}-55°C. Charging
or operating from ac line, 0°C to -40°C. Nonoperating —40°C to -} 60°C.
Altitude—Operating, to 25,000 feet. Maximum operating temperature decreased
by 1°C per 1000 feet above 15,000 feet. Nonoperating, to 40,000 feet.
Humidity—80% or less relative humidity at 40°C or less.

Vibration—Operating and nonoperating, 15 minutes along each of the 3 major
axes at a total displacement of 0.025 inch p-p (4 g's at 55 Hz) with frequency
varied from 10 to 55 to 10 Hz in one-minute sweeps. Held for three minutes at
55 Hz. All major resonances must be above 55 Hz.

Shock—Operating and nonoperating 150 g's; %2 sine, 2 ms duration in each
direction along each major axis. Total of 12 shocks.

OTHER CHARACTERISTICS

Power Sources—Internal Ni Cd batteries provide a typical operating period of
3.5 hours at maximum trace intensity for a charging and operating temperature
between 20°C and 30°C. Internal charger provides for charging batteries any
time the instrument is connected to an ac line even if the instrument is turned
off. D¢ operation is automatically interrupted when battery voltage drops below
2 V to protect batteries against deep discharge. Full recharge requires approxi-
mately 16 hours. External operation from 90 to 136 V ac (48 to 62 Hz). Option 1
allows operation from an external 180 to 250 V ac (48 to 62 Hz) or dc supply.
Power consumption, 8 watts or less,

Insulation Voltage—500 V rms or 700 V (dc 4 peak ac) when operated from
internal batteries, with line cord and plug stored. When operated from ac, line
voltage plus floating voltage not to exceed 250 V rms; or 1.4 X line - d¢ -
peak ac not to exceed 350 V.

Included Accessories—Viewing hood (016-0199-01), carrying case (016-0512-00),
2 test leads (alligator clip to banana jack) (red 012-0015-00) (black 012-0014-00),

neck strap (346-0104-00). 2 power line fuses (159-0080-00), power line plug
adapter (option 1 only) (161-0077-01).

DIMENSIONS AND WEIGHTS

Height 3.0in 7.6 cm
Width 5.2in 13.2 cm
Depth . 8.9 in 22.6 cm
Net Weight Without Accessories 3.71b 1.7 kg
Shipping Weight 8.6 Ib 3.9 kg

ORDERING INFORMATION
213 Miniscope/DMM including batteries and probe

Input Condition Maximum Input Voltage
Dc coupled, 5§ mV/divto 1 V/div 500 V (dc | peak ac) at 1 MHz or less

Instrument Option
Option 1 provides for operation on 180 to 250 V ac (48 to 62 Hz) or dc (includes

Ac coupled. 5 mV/divto 1 V/div 800 V (dc - peak ac) 500 V peak ac batteries and probe) .................... R e e No charge
component
2 V/div to 100 V/div 800 V (dc -} peak ac) at 1 MHz or less
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