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1. GENERAL

The instrument is despatched from the factory fitted with
its internal battery connected and ready for use. A description
of the controls functions and facilities is described below,
followed by operating details and maintenance and calibration
procedures. This leaflet should be read in conjunction with
the sales leaflet A53 which gives details of the instruments
not repeated here.

2. CONTROLS, FUNCTIONS AND FACILITIES
2.1 Input Socket
The input impedance of the instrument is TM ohm on all
the measuring ranges except the —90db and —100db ranges
where the impedance falls to approximately 820k ohms and
600k ohms respectively.

2.2 D.C. Qutput Socket (HSV2, ANM2 and ANM3
only)

This socket provides a d.c. output proportional to the
meter reading. The instrument is calibrated such that 1.00V
D.C. appears at this outlet when 1.00V A.C. is fed into the
voltmeter on the OdBv range. Connection of a digital voltmeter
on its 1 volt range will therefore provide a useful and.precise
alternative readout. 1.00V D.C. output is available on all
input ranges corresponding to 0dBv.

2.3 Signal Output Socket

This socket permits inspection of the signal waveform
prior to the meter amplifier. An output of 1 volt A.C. corres-
ponds to f.s.d. (0OdBv). The output source resistance has
been chosen to be relatively high (2k7 ohms) in order that
connection of a low impedance does not affect the accuracy
of the meter reading.

2.4 Input Range Switch

By suitably combining the gain of the measuring amplifier
and the attenuation of the input attenuator, 16 measuring
ranges are provided. On some ranges the residual noise with
the input short circuited will just be apparent e.g. on the
10uV range.

2.5 Battery Check Switch

Depression of this switch connects the meter to indicate
the on-load battery condition. The batteries should be replaced
when the indication is outside the green area.

2.6 Noise Check Switch

This switch disconnects the input socket and short
circuits the input of the instrument itself to ground. This
enables the optimum position of the instrument in relation
to external hum fields to be located or unsuitable connections
in the measurement set-up to be detected by inspection of
spurious signals at the output socket. (See 3.1 below)

2.7 External Weighting Switch

A weighting network of any desired characteristic may
be inserted into the signal path of both the voltmeter
and noisemeter. A 5-way DIN socket is mounted on the
rear panel and provides the input signal at 100mV level for
the rated input of the range selected, at a source resistance of
1k ohm. The return from an external filter is fed to a buffer
amplifier providing a 1M ohm input resistance. The DIN socket
also provides a 4+ and —9 volt supply from the internal
batteries to energise active filter networks. On the ANM3 this
switch is located below the DIN socket on the rear panel.

2.8 Weighting Selector Switches

Four weighting characteristics may be selected on the
Audio Noisemeters. Curves of the four frequency response
characteristics are shown in the A53 sales leaflet.

2.9 Quasi-peak/r.m.s. Selector Switch (ANM3 only)

This switch selects the meter drive circuit. In the OUT"--
position the instrument indicates true r.m.s. values on all
wave forms. In the IN position the instrument is peak sensing
but calibrated to read r.m.s. values on a sine wave. The pulse
response of the circuit conforms with DIN 45 405 — Noise
meter for Electro-acoustic Wideband circuits para 3.5.1
(Dynamic properties, Peak Value Indication).

. OPERATION

3.1 Setting Up .

It is important when using a system with an overall
gain of up to 100dB that great care is taken both in the
placement of the instrument in the laboratory and in the
earthing layout of the measuring set up.

The instrument should be placed at a suitable distance
from mains operated equipment such that the magnetic
leakage field from the transformer does not induce hum in
the low level circuitry of thz voltmeter. Use of the ‘Noise
Check’ button with the voltmeter's A.C. output connected
to an oscilloscope will enable such induction to be seen.

The arrangement of earthing will also be found to be
important when measuring at low levels. There are two
conditions which may lead to erroneous readings. The first
is when an earth loop exists in the measuring set up i.e. when
more than one piece of apparatus is connected to a mains

(continued on back page)
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P.c.b. layout.
Circuit diagram.
Parts list.
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FIG. 1 LAYOUT UNDERSIDE VIEW. Voltmeters and noisemeters.
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FIG. 2 PLAN VIEW. Voltmeters and noisemeters except ANM3.
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FIG. 5 WEIGHTING AMPLIFIER MODULE M3374. Noisemeters only
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FIG. 8 METER AMPLIFIER MODULE M3375. (Average sensing).
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FIG. 9

METER AMPLIFIER MODULE M3376. (True r.m.s. sensing).
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FiG. 4 MEASURING AMPLIFIER MODULE M3373.
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C40 PN 3300pF 100V 1%
ca1 PN 680pF 100V 1%
Ca2 PN 6200pF 100V 1%
C43 PR 1uF 100V 10%
C44 PN 2200pF 100V 1%
C45 CR 100pF 63V

C46 PN 5600pF 100V 1%
C47 PN 6200pF 100V 1%
C48 PN 6200pF 100V 1%
Cc49 CR 47pF 63V

C50 CR 4.7pF 63V

TS5 ZTX109C

TS6 ZTX109C 0A2 LM301
TS7 ZTX109C




FIG. 8

METER AMPLIFIER MOD_ULE M3375. (Average sensing).
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FIG. 9 METER AMPLIFIER MODULE M3376. (True r.m.s. sensing).
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earth or several pieces of equipment are connected in such
a way that cable screens form a complete loop, causing
circulating currents. The second condition occurs when the
voltmeter is connected such that it provides the connection
of the apparatus under test to mains earth.

3.2 Measurement

The average sensing (HSV1 and ANM1) and peak sensing
(ANM3) instruments are calibrated to read the r.m.s. value
with a sine wave input. Therefore, on all other waveforms,
including random noise, there will be a difference between
the observed reading and the true r.m.s. value.

It may be necessary when operating at low levels, to
subtract the noise contribution of the measuring system from
the total reading, in order to determine the value of the signal
being measured. In most cases this contribution will be
uncorrelated with the measured signal in which case they
combine according to a square law.

Total reading =/J(Signal?+Noise?)

. MAINTENANCE AND CALIBRATION

4.1 Maintenance

The schematic diagrams figs 6 and 7 show the wiring of
the instruments external to the printed circuit board modules.

It is not intended that p.c.b. modules in the Voltmeters and
Noisemeters be repaired by component replacement. They
should be replaced by factory tested modules should a fault
occur. Physical layout diagrams of the instrument, Fig. 2
provide identification of modules and other components
assemblies. Printed circuit board modules are fitted with
‘Amp’ type connectors to facilitate easy replacement.

For completeness, and for emergency repair, printed
circuit board module layout diagrams are included (figs 4-5
and 8-10) which show the copper circuitry in relation to the
components. The module terminations are numbered and
colour coded to ensure correct lead connection after board
replacement.

Should you require advice or the supply of any com-
ponent, module or sub-assembly please write to the Service
Department, Radford Laboratory Instruments Limited, Bristol

4.2 Calibration

It may be necessary to re-calibrate the instrument either
to comply with a laboratory maintenance schedule or in the
event of error following mechanical shock. The range to range
accuracy of the instrument is governed by high stability
metal film resistors in the attenuator and measuring amplifier
and is not adjustable. The overall accuracy of the instrument
is set by adjustment to the meter amplifier board (either
M3375, M3376 or M3377) as detailed below.

4.2.1 For average and Peak Sensing Instruments
(M3375 and M3377 meter amplifiers)
(i)  With instrument switched off, adjust mechanical
zero of meter.
(i) _Switch instrument to ‘Wideband’ and to the OdBv
I range and inject 1kHz sine wave at 1.00V r.m.s.
(iii) Set P2 (P6 on M3377) midway. Select a value of
metal oxide resistor for R86 (R111 on M3377)
(usually between 4k7 and 10k) which adjusts
meter reading to within 1% of f.s.d.

(iv) Adjust P2 (P6 on M3377) to give precise f.s.d.
(i.e. 0dBv)

4.2.2 For true r.m.s. Reading Instruments (M3376
meter amplifier)
(i) With instrument switched off, adjust mechanical
zero of meter.

(i) Connect a d.c. Digital Voltmeter to the D.C. output
of the instrument, select ‘External Weighting' and
adjust P5 for zero on DVM.
(iii) Set instrument to OdBv range and ‘Wideband’
weighting, inject 1kHz sine wave at 1.00 volts
r.m.s. and set P4 for 1.00 volts D.C. on DVM.
(iv) Set P3 midway, select a value of metal oxide
resistor for R99 (usually between 4k7 and 10k)
which adjusts meter reading to within 1% of f.s.d.
(v) Adjust P3 to give precise f.s.d. (i.e. 0dBv)
If no Digital Voltmeter is available, do not adjust P4 and
P5 but employ calibration procedure consisting of Para.
4.2.1 (i) and (ii) followed by Para. 4.2.2 (iv) and (v).

4.2.3 Adjustment of CCIiR weighting network
(M3374) 0dB frequency
An adjustment is provided on the weighting amplifier
board of the noisemeters so that the 0dB frequency of the
}Wweighting curve may be set to the required standard
/(either 1TkHz or 2kHz). Instru.nents with serial numbers up to
‘\and including 701391 left the factory with the 0dB frequency
~set to 2kHz. Instruments from serial number 701401 are set to
0dB at 1kHz (see below for method of adjustment of frequency
at 0dB response).
(i) Inject the required frequency sine wave at 1 voltr.m.s.
with the instrument on the OdBv range to give precise
f.s.d. on the wideband characteristic.
(i) Switch to ‘CCIR’ weighting and adjust P1 for precise
f.s.d.

. GUARANTEE

Home

" This instrument is guaranteed for a period of one year
from the date of purchase. It covers the free replacement or
repair of any defective component or part of the equipment
during this period. It also covers the cost of labour in executing
the repair or replacement if the instrument is returned to the
factory service department, carriage paid, within the guarantee
period.

Overseas

It is generally not practicable to return the instrument to
the factory in England and instruments will normally be
maintained in a serviceable condition by the replacement of
sub-assemblies, modules or specific component parts.

In the case of instruments purchased through an agent
in a country.outside the U.K., the agent will act for the manu-
facturer in that country. Service enquiries should therefore be
directed to the agent. If the instrument is purchased direct
from the factory in countries where there is no Radford agent,
enquiries should be directed to the Service Department in
Bristol.

. MODIFICATIONS

6.1 Modification to Measuring Amplifier M3373/1
This modification is essential in order to maintain the
accuracy specification of the instruments with changes in
battery voltage. The resistor R39 (4k7) is replaced by a current
source type E506 (Siliconix). Measuring amplifier modules
designated M3373/2 incorporate this modification.

6.2 Modification to Function Switch layout

This modification concerns factory production only.

The Function Switches ‘External Weighting” and ‘Noise
Check’ are interposed in order to improve the wiring layout
and marginally improve the stability of the voltmeter on the
—90dB and —100dB ranges when driven from a high source
impedance.

Radford Laboratory Instruments Limited.

4 High Street, Nailsea, Bristol BS19 1BW. Tel. (02755) 6637
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DEVICES

Low Cost, General Purpose
True RMS to-DC Converter

MODEL 440

FEATURES

True RMS-to-DC Measurement

High Accuracy: 0.1% for C.F. <5

DC to 100kHz Response (1% Error)

All Hermetically Sealed Semlconductors

Low Cost: .
APPLICATIONS

OEM RMS Instrumentation -

Complex Waveform Measurements

SCR Controller & Power Line Measurements
Audio, Accoustic and Vibration Measurements
Mean Square Measurements R
Random Thermal Noise Measurements

.

GENERAL DESCRIPTION

Model 440 is a compact econemy RMS to DC converter module
featuring performance usually found in higher priced units. In
addition to measuring AC signals, model 440 can also measure
directly the RMS value of a waveform containing both AC and
DC. No external adjustments or components are required to
achieve rated performance. For measurements below 100Hz,

a single external capacitor may be added to achieve 0.1%
accuracy without affecting the bandwidth for high frequency
measurements.

Model 440 is available in twp aceuracy grades: model440K fea-

tures total error of £5mV 0.1%, while model 440 has total error > <
.7 earity and scale factor errors. Scale factor error may be reduced

* by external adjustment of an optional 5k £ potentiometer (see

of £15mV *0.2%. Optional external scale factor and offset volt-
age trimming will significantly reduce error for both models.

WHERE TO USE MODEL 440 -

OEM Instrument Designers will find the small size, low cost
and high accuracy of model 440 makes it an excellent choice
wherever RMS measurements must be made independent of
waveform. This design offers significant accuracy improve-
ments over the common rectifier-averaging type of meter. For
example, the rectifier-averaging instrument has an error of
64% of reading on a 10% duty cycle pulse train,-while the
model 440 will provide less than 1% error.by comparison. For
industrial measurements, such as SCR motor controllers, as
well as line voltage measurements, with high harmonic distor-
tion, model 440 features high crest factor capabxhty rcsultmg
in measurement errors less than £1%.

3

The RMS value of any stationary zero-mean random s'ignal 1s
equal to the standard deviation (o) of that signal. Accurate
measurements of random signals, including acoustical noise,
mechanical vibration and electrical noise are easily accomplished.

Infarmation furnished by Analog Devices is believed to be accurate
and reliable. However, no responsibility is assumed by Analog Devices

for its use; nor for any infringements of patents or other rights ofthird. -

parties which may result from its use. No license is granted hy: jmplica-
tion or otherwise under any patent or patent rights of An5|og Devices.

e

Model 440 may also be connected (see Figure 3) to measure the
Mean Square of a signal (e, = €;,2 /VR). The Mean Square of
‘a random signal is equal to the variance (0?).

TOTAL ACCURACY

Total output error is specified as the sum of two components;
a fixed term plus a percentage of peak output signal. Model
440K, for example, has a rated accuracy of £5mV £0.1%,
which for a one volt RMS sinewave, results in 2 26mV maxi-
mum error (+5mV fixed error plus £1mV reading error). The
fixed error component is composed of output offset and input
offset errors. The % of reading error is attributed to nonlin-

Figure 2). Offset voltage can also be trimmed to zero by external
adjustment of an optional 20k {2 pot. ‘

Accuracy is also dependent on the input signal frequency, am-
plitude and crest factor which are discussed in detail below.
HIGH FREQUENCY PERFORMANCE VERSUS

SIGNAL LEVEL -

Shown in Figure 4 is a plot of reading error versus frequency
with input signal amplitude as a patameter. This error arises
because of internal limitations in slew rate capability for large
signal levels. At small signal,levels, stew rate limiting is not
predominant. Therefore, to achieve best accuracy in wideband
applications with model 440, the designer should consider
scaling down the input signal to optimize performance as
shown in Figure 4. ’

(continued on page 3)
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SPECIF|CAT|0NS (typical @ +25°C and Vg = =15VDC, unless otherwise noted)

MODEL

440§

440K

TRANSFER EQUATION

eo =V avg (e )2

*

ACCURACY
Total Error’
No External Adjustment
External Adjustment®
vs. Temperature (0 to +70°C)
vs. Supply Voltage

+10mV %0.2%, Max

+2mV 10.1%, Max
+(0.2mV 0.02%)/°C, Max
+0.2mV/V

t5mV 1£0.1%, Max
+2mV *0.05%, Max

OUTLINE DIMENSIONS

Dimensions shown in inches and (mm).

151 MAX (38,1} ————=]

041

*

*

i

CREST FACTOR

0,04 DIA
> b= 502

MAX
(10.2)

Rated Accuracy 5 Min * 02070 3)-25
+1% Reading Error 10 * — S —
FREQUENCY RESPONSE, Sinewave R | \1, H
Rated Accuracy T 1 i ]
Input Range, 0.1 to 7Vyms 10kHz, Min * TR Mﬂ’n : { T4+
+1% Reading Error 4 4-¢COM‘*
g . 5|N<¢—" LITT T Y P e H s
Input, 7Vrms 50kHz, Min * ‘ % | % —‘f :I;-¢——V _T_ 1(\/133)1()
Input, 0.7Vyms 50kHz, Min * -‘G‘All[\l¢-l7 ! {Z_q}{ ! -
Bandwidth, -3dB ‘s_¢g rrtin {” !
Input Range, 0.7 to 7Vyms 500kHz * 1 i ] Cr4+—H
Internal Filter Time Constant 10ms * I 1
External Filter Time Constant® 50ms/uF * J‘ l ‘ l §
Total Averaging Time Constant 10ms + 50ms/uF * BOTTOM VIEW oromD
OUTPUT SPECIFICATIONS — =~Tes
Rated Output®
Voltage +10.0V, Min * MATING SOCKET AC1016
Current +10.0mA, Min *
Resistance 019 *
Offset Voltage
Internally Trimmed® +5mV, Max +2mV, Max
External Trim Adjustable to Zero * 5 s
INPUT SPECIFICATIONS 4 }—o com
Voluge MO ® e 3fo -V
Signal Range +10V, Peak * s 2 }—O0-¢—0eout
Safe Input Vs, Max * |
dB Range, Referred to 1V -40dB to 17dB * |
dBm Range, referred to 0.775V _
(ImW %n 60082) -38dBm to 19dBm * o=+ e’
Impedance 8.3kQ2 £2% *
Offset Voltage o imV, Max i Figure 1. Wiring Connections for
vs. Temperature (0 to +70 Q) IViL RMS Measurements (No External
POWER SUPPLY A
Voltage, Rated Performance +15VDC + Trim)
Voltage, Operating 1(6 to 18)VDC *
Current, Quiescent +10mA * e
TEMPERATURE RANGE R
Rated Performance Oto +70 C *
Operating —25°C to +85°C * Ro ° i : ;;;ﬂ
Storage —55°C 1o +125°C * WO—1 8 e 3 —O v
MECHANICAL Vs 7 2—o% 19
Case Size 15" x1.5" x04" * L
Mating Socket AC1016 * Rq
Weight 40g *

SCALE FACTOR

Rs = 5k{l, ANALOG DEVICES 79PR5k
Ro = 20k$2, ANALOG DEVICES 79PR20k

*Specifications same as Model 440J.

! Error is specified as the sum of two components: a fixed term plus a percentage
of output signal. The fixed error component is composed of output offset error,
and input offset error. The percentage of output signal (reading error) may be

reduced by external adjustment of a scale factor potentiometer.
?See Figure 2 for connection of optional external scale factor adjustment pot.

®Connect optional filter capacitor between pin 1 and pin 2 (see Figure 2). Pin 1 is

Select Cy for i d

ing time

(r(ms) = 10 + 50 Cg (uF))

protected for shorts to ground and the positive supply voltage. Pin 1 is not pro-
tected for negative voltages greater than 1 volt.

*Protected for short circuit to ground and/or supply voltage.
5 Output offset voltage may be adjusted to zero. See Figure 2 and Figure 3 for

connection diagram of optional 20k2 pot. Adjustment range; +20mV.
¢ Recommended power supply: Analog Devices’ Model 915,

Specifications subject to change without notce.

Figure 2. Optional External
Adjustment for RMS Measurements

+Vs
Ro 9 5 —o0 +vg
eN a4 4 —O COM
o— 0
-Vs 8 3 b—o0 -vq
6 2 p—O eout
VREF

Rp = 20k$2, ANALOG DEVICES 73PR20k

_ en?

eg =
VREF

VRer <+10 VOLTS

Figure 3. Wiring Connections for
Mean Square Measurements with
Adjustable Scale Factor (Vggr)



Applying The True RMS-to-DC Converter

e = 7Vrms
05

/
04
03 /

0.2
en = Vrms \’4
]

L

1k 2k 3k 4k 5k 10k 20k 30k40k 50k 100k
INPUT FREQUENCY — Hz

Figure 4. Error vs. Frequency, Sinewave Input

LOW FREQUENCY PERFORMANCE VERSUS FILTER
TIME CONSTANT

Shown in Figure 5 is a plot of reading error versus frequency
with the external filter capacitor (Cg) as a parameter. This
capacitor is selected to increase the filter time constant to re-
duce output ripple for low frequency measurements. Accuracy
at high frequencies is not affected by Cy.

0.1
008

READING ERROR — % of Output

In selecting the external filter capacitor, the lowest frequency
component of the input signal should be determined. An
averaging time constant (7) of approximately 10 times the
period of this frequency should then be selected. The aver-
aging time constant of model 440 is determined from the
following relation:

7 (ms) = 10 + 50 Cr (uF)

Low leakage capacitors, such as tantalum electrolytic are
recommended. Figure 5 shows curves for Cf values of 0, 1, 10
and 33uF and may be used to bracket the reading errors
when other values are selected.

1.0

5 \ \“,c,-uuF
5 05 \
© o4 \ Ct = 1F
5
5 03 \ _c l 10uF
\ - 4= 104
g on Cf =33uF N\
Z o
3 X L/ \
[:4
w

0.1

0.08

1 2 345 10 20 30 4050 100 200 300400500 1k

INPUT FREQUENCY — Hz

Figure 5. Error vs. Frequency, Sinewave Input
SETTLING TIME RESPONSE VERSUS FILTER TIME
CONSTANT
Although there is no upper limit on how large a capacitor may
be used to reduce ripple at low frequencies, there is a practical
limitation due to increased settling time for step changes in
RMS level occurring at the input. Figure 6 shows curves of
settling time to 1% accuracy for increasing and decreasing one
volt RMS input step changes. Increasing step changes (10mV
to 1V ) settle to approximately three time constants (7 (ms) =
10 + 50Cy); decreasing step changes (1V g to 10mV) settle to
approximately 5 time constants. The designer must consider
optimizing settling time and low frequency error in selecting
the external filter capacitor.

RMS MEASUREMENT ACCURACY AND CREST FACTOR
Crest factor is frequently understated in importance for RMS
measurements, yet it is key to determining the accuracy of a
true RMS measurement on a specific waveform. Crest factor

is defined as the ratio of the peak signal amplitude to the RMS
value (C.F. = V/V ). Figure 7 shows crest factor and RMS
values for most frequently encountered waveforms. The exam-
ples shown illustrate that most common waveforms have rela-
tively low crest factors (<2). Waveforms such as low duty
cycle pulse trains have high crest factors (e.g. for a 1% duty
cycle pulse train, crest factor is 10).

The peak signal input for model 440 is rated at ¥10V. Crest
factor, peak input voltage and RMS level are related by the
crest factor definition; C.F. = V,/V . Therefore, for a
particular waveform the max RMS input range may be deter-
mined from the signal crest factor. For example, for a sine-
wave, crest factor is 1.41. Therefore Vs (max input) =
10V/1.41 = 7V .
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EXTERNAL FILTER CAPACITOR — uF

Figure 6. Settling Time vs. Filter Capacitor (Cy)
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Figure 7. Crest Factor and RMS Values for a Wide Class
of Waveforms
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ACCURACY AND SIGNAL CREST FACTOR

Shown in Figure 8 is a curve of reading error for model 440
with a one volt rms pulse train with variable duty cycle and
peak amplitude. In this curve, pulse width (200us) and RMS
level (1 Volt) are held constant. The pulse train was selected
because of its ability to generate a wide range of crest factors
by varying the duty cycle (C.F. = 1/A/n). At a crest factor of
10, the peak input amplitude is 10 Volts (Vp = (C.F.) (Vrms)-
Therefore a one volt RMS level was selected to provide
reading errors for crest factors from 1 to 10 (V;, from 1 to 10
Volts). Figure 8 may be used to estimate the reading error of
the general class of waveform shown in Figure 7.

_L|<— T——1 n=DUTY CYCLE = %

! 440 Of
P [ ettt o R RV er cgm ) eo
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2 09% for C.F. = 10
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o
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Z 03%
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(&3
z /
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<
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“‘ for C.F.=2 forC.F.=5
(1 = 25%) / In = 4%)
0.1% l
1 2 3 a 5 6 7 8 9 10

CREST FACTOR — C.F.

Figure 8. Error vs. Crest Factor

ACCURACY AND PULSE WIDTH

To relate error versus pulse width response, Figure 9 has been
developed wherein crest factor and rms level are presented as
parameters. Because of the extremely high frequency harmonic
content in narrow pulse widths, the curves of Figure 9 present
a worst case indication of error performance with frequency
for the class of waveform shown in Figure 7. Model 440 may
be used for pulse widths as small as' 50us with negligible addi-
tional error.

- I n
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v
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C.E.= 10 epy = 1Vrm:

READING ERROR - % of Qutput (s

|
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1 2 a 40 60 80100 200 40 600 800 1000

PULSE WIDTH - 45

Figure 9. Error vs. Pulse Width and Crest Factor for Pulse Train

OPTIONAL EXTERNAL ADJUSTMENT PROCEDURE
Optional external trimming consists of two adjustments: out-
put offset and scale factor. By the use of these two trims, over-
all accuracy may be improved significantly. To adjust output
offset voltage, connect a 20k trim pot as shown in Figure 2 and
short the input to common. Adjust for zero output voltage. To
trim scale factor, connect a 5k trim pot as shown in Figure 2
and apply a positive DC input signal at the desired full scale
RMS level (e.g., +1.000V). Adjust the scale factor pot until the
output is equal to the input. Reverse the input polarity and
measure the error in output level. Readjust the scale factor pot
for lowest error for both polarity inputs.

When model 440 is used to perform mean square measurements,
the output offset voltage may be adjusted to zero by means of
a 20k{2 potentiometer connected as shown in Figure 3. To
trim the output to zero, apply a +10V reference voltage to pin
6, and connect the input to signal common. Adjust the offset
potentiometer for zero output.

TRUE RMS DIGITAL PANEL METER APPLICATION
Model 440 may be used to provide an economical, true RMS
measurement capability for modular digital panel meters
(DPM). Figure 10 illustrates an application of model 440 with
a popular 3% digit line powered DPM (Analog Devices’ model
AD2006). The low power requirements of model 440 allow
the use of the DPM’s external power outputs (¥15V @ 10mA),
eliminating the need for a separate power supply for model
440. The input resistor (R1) provides the capability to easily
set the nominal full scale input voltage to the DPM at 1 Volt
for the peak input signal to be measured (Ej,). For example,
to measure 115VAC line voltage, Ry would be selected for a
100:1 attenuation ratio (R = 100 (Rj,) = 830k. The exter-
nal filter capacitor is selected to achieve desired accuracy for
the input frequency range; a 1uF would give rated accuracy
for 50-60Hz line frequencies (see Figure 5). For best accuracy,
the scale factor potentiometer (Ry) would be adjusted with a
precision reference voltage input; a 100VDC signal may be
used with the 830k2.

+15V_ |

5 O- 0 10 ) 117VAC
-15V. g EJ-‘ LINE
10

30~ POWER
1 = | 0965
G J
ol %
o—MWA——08 2 b WP 013
4 \ COoM N 4 N 11 R
o NS 3w ? g 292 9
2
SCALE l_.‘

FACTOR

3% DIGIT DPM
ANALOG DEVICES
MODEL AD2006

*Select Ry as required to scale ey for 1V DPM full scale input.

Figure 10. True RMS DPM Application Using AD2006 DPM
Internal Power to Operate Model 440K
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