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SECTION I
GENERAL INFORMATION

1-1. BAFETY NOTICE

The Model 8210 is furnished with a three-conductor power cable and

three-prong plug so that, when the plug is inserted in a properly
olarized a.c. power receptacle, the instrument is grounded. The
instrument depends upon such connection to ground for equipment and
operator safety.

* & & WARNING * # #

To avoid the possibility of electrical shock, before
anything is connected to this instrument, and before
you use this instrument,

make certain that its power cable is plugged into a
mating a.c. receptacle that has a grounded ("earthed")
contact.

Never defeat the instrument's protective grounding. For example: Do
not use an extension power cable if it is not equipped with a ground
conductor; do not plug the instrument into an a.c. receptacle that does
not provide a high-quality earth ground. If only a two-terminal a.c.
power receptacle is available, use a three-prong-to-two-prong adapter
and connect the ground wire of the adapter to the power-receptacle
ground. Do not use such an adapter if the ground wire cannot be
grounded. .

1-2. Description

The Model 8210 Modulation Meter, manufactured by Boonton Electronics
Corporation, is a versatile, solid-state instrument that measures and
displays the deviation of frequency-modulated signals or the percentage
modulation of amplitude-modulated signals over a carrier range of 2 MHz
to 1.5 GHz. Both the a.m. and f.m. detectors of the 8210 are true
peak-responding at all levels. Thus they conform to the basic
definition of modulation depth or deviation. 1In addition, because the
detectors are true peak-responding, the effect of any system noise will
be accurately included in the measured value. Among the features of
the Model 8210 are:

a. Fully Automatic Tuning and Leveling. The Model
8210 will automatically acquire the largest signal
present at the input connector and adjust its 1local
oscillator, and the gain of its measurement channel, to
provide a fully calibrated display of amplitude
modulation or frequency modulation.

b. Internal cCalibration. When the LEVEL Kkey is
depressed at power on, the 8210 calibrates both its
a.m. and its f.m. detector.

c. Digital Display. The 8210 presents recovered
modulation on a 3-1/2 digit display, providing
exceptional resolution and accuracy for modulation
measurements.

d. Pushbutton Operation. Selection of all operational



parameters is made by means of pushbuttons, thus
allowing fast measurement setup.

e. Low Residual Modulation. The 8210's exceptionally
low residual modulation permits accurate measurements
of low noise sources. Direct residual measurements are
possible if an external r.m.s. detector is used.

The Model 8210 is intended for both laboratory and field application.
It will also be especially useful in the design of, and for
producticn-line and field-testing of, f.m. and a.m. transmitters and
signal generators.

1-3. 1ITEMEB FURNISHED

The instrument is supplied complete with power cord. For making
measurements the connection of various cables will be called for,
depending upon the operating mode of the 8210. Required cable
connections are discussed in paragraph 2.1d.

1l-4., OPTIONS AND ACCESBORIESE

Option =-01: With this operation, the 15 kHz 1low-pass filter |is
replaced by a 30 kHz low-pass filter. See Specifications,
below, for details.

option -8/1: With this operation, the 15 kHz 1low-pass filter is
replaced by a 50 kHz low-pass filter. See Specifications,
below, for details.

Accessory 95401501B: .
This is a rack-mounting kit (not supplied as standard),
for mounting a single 8210 to left or right of center.

1-5. ENVIRONMENTAL DATA, OPERATING AND STORAGE
Temperature: Operating, 0 to +550C. Storage, -550C to +750C.

l1-6. SPECIFICATIONS
R.F. INPUT:

Carrier Frequency Range 2 MHz to 1.5 GHz

Tuning Automatic

Sensitivity 10 mV, R.M.S., 2 MHz to 520 MHz
30 mV, R.M.5., 520 MHz to 1.5 GHz

Level Set Automatic for levels up to 1 V

Maximum Safe Input 7 V, R.M.S.

Input Impedance 50 ohms, nominal

FREQUENCY MODULATION:
Maximum Deviation 150 kHz, peak
Deviation Ranges 10 and 100 kHz, full scale
Deviation Accuracy
Standard: 1% of reading for modulation

frequencies, between 50 Hz and 5
kHz. 2% of reading, 5 kHz to
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8210-01:

8210-5/1:

Modulation Bandwidth
Standard:
8210-01:
8210-5/1:

Residual F.M.

Standard:

8210-01:

8210-5/1:

A.M. Rejection

AMPLITUDE MODULATION
Modulation-Depth Ranges

Depth Accuracy

7.5 kHz.

1% of reading for modulation
frequencies between 50 Hz and 10 kHz
2% of reading, 10 kHz to 15 kHz.

1% of reading for modulation
frequencies between 50 Hz and 15 KkHz
2% of reading, 15 kHz to 25 kHz.

NOTE: Peak residuals must be
accounted for to obtain the above
accuracies.

<30 Hz to 15 kHz
<30 Hz to 30 kHz
<30 Hz to 50 kHz

<150 Hz RMS at 1.5 GHz decreasing
linearly to a floor of <5 Hz RMS,

with 3 kHz LP filter.

<200 Hz RMS at 1.5 GHz decreasing
linearly to a floor of <15 Hz RMS,
with 15 kHz LP filter.

NOTE: RF level > 100 mV.

<400 Hz RMS at 1.5 GHz decreasing
linearly to a floor of <25 Hz RMS
with 30 kHz LP filter.

<150 Hz RMS at 1.5 GHz decreasing
linearly to a floor of <5 Hz RMS

with 3 kHz LP filter.

<950 Hz RMS at 1.5 GHz decreasing
linearly to a floor of <55 Hz RMS
with 50 kHz LP filter.

<150 Hz RMS at 1.5 GHz decreasing
linearly to a floor of <5 Hz RMS
with 3 kHz LP filter.

<100 Hz deviation at 50% a.m.

(modulation frequency <1 kHz) 3 KkHz
low-pass filter.

10% and 100%, full scale



1-4

Accuracy

Modulation
Frequncy 10% - 90% AM <1l0% & >90% AM
Standard: 50 Hz to 5 kHz 1% of Reading | 3% of reading

5 kHz to 7.5 kHz 2% of reading 6% of reading

8210-01: 50 Hz to 10 kHz 1% of reading 3% of reading
10 kHz to 15 kHz 2% of reading 6% of reading

8210-S5/1: 50 Hz to 15 kHz 1% of reading 3% of reading
15 kHz to 25 kHz 2% of reading 6% of reading

NOTE: Peak residuals must be accounted for to obtain the
above accuracies. Carrier Frequency <520 MHz; r.f. 1level
between -10 and +10 dBm.

Modulation Bandwidth

Standard: <30 Hz to 15 kHz
8210-01: <30 Hz to 30 KkHz
8210-5/1: <30 Hz to 50 KHz

Residual A.M.
Standard: <0.15% AM RMS for input levels >100
mV RMS, 3 kHz LP filter. <0.25% AM
RMS for input levels >100 mV RMS, 15
kHz LP filter. -

8210-01: <0.35% AM RMS for input levels >100
mV RMS, 30 kHz LP filter. <0.15% AM
RMS for input levels >100 mV RMS, 3
kHz LP filter.

8201-5/1: <0.5% AM RMS for input levels >100 mV
RMS, 50 kHz LP filter. <0.15% AM RMS
for input levels >100 mV RMS, 3 kHz
LP filter.

NOTE: Carrier frequency <520 MHzZ;
above 520 MHz residuals increase
linearly with frequency.

F.M. Rejection Less than 1.0% a.m., peak, at 100 kHz
peak modulation.

AUDIO-FREQUENCY RESPONSE

Filters

Standard: 3 kHz LP, 15 kHz LP, and 750 us de-
emphasis. De-emphasis can be either
before or after the display (jumper
selected).

B210-01: 3 kHz LP, 30 kHz LP, and 750 us de-
emphasis. De-Emphasis can be either
before or after the display (jumper
selected).

8210-5/1: 3 kHz LP, 50 kHz LP, and 750 us de-
emphasis. De-emphasis can be either
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Audio Distortion
Standard & 8210-01:
8210-5/1:

Output Level

DISPLAY

Modulation

Annunciators

I.F. OUTPUT
Frequency

Level

POWER REQUIREMENTS

DIMENSIONS

"WEIGHT

Recommended Calibration Internal

before or after the dispaly (jumper
selected)}.

<0.25% THD for 75 kHz peak deviation.
<0.5% THD for 90% AM.

<0.5% THD for 75 kHz peak deviation.
<0.5% THD for 90% AM.

1 V RMS nominal into 600 ohms at 1000
counts on display for FM, 1 to 1.2 V
RMS for AM.

LED display, 1000 counts plus 50%
overrange; true peak, positive peak,
negative peak, or peak-average
indications.

Display of settings of mode switch
and of filter. Digital display

indicates level-high, level-low and
unlocked conditions.

400 kHz, nominal.

300 to 360 mV, nominal, into 600 ohm
load

100, 120, 220, or 240 volts, a.c.,
+/= 10%, 50 to 400 Hz; 24 VA,

103 mm high x 218 wide x 278 deep
(4.1 in. x 8.6 x 11.0)

3.18 kg (7.0 1lbs.), approximately
12 Months

OPTIONAL MODEL 8210-01

This model is the same as the standard Model 8210 except as follows:

AUDIO-FREQUENCY RESPONSE

Filters

FREQUENCY MODULATION

Deviation Accuracy

Modulation Bandwidth

The 15 kHz low-pass filter is
replaced by a 30 kHz low-pass filter;
corner accuracy is +/- 4%.

1% of reading for modulation
frequencies between 50 Hz and 10 kHz.

2% of reading, 10 kHz to 15 kHz.
<30 Hz to 30 kHz



Residual F.M.
(R.F. Level >100 mV)

AMPLITUDE MODULATION
Depth Accuracy

With 30 kHz low-pass filter:

<400 Hz, r.m.s., at

1.5 GHz, decreasing linearly to a
floor of <25 Hz, r.m.s.

With 3 kHz low-pass filter: <150 Hz,
r.m.S., at 1.5 GHz, decreasing
linearly to a floor of <5 Hz, r.m.s.

Modulation Accuracy
Frequency 10% - 90% A.M.|<10% & >90% A.M.

50 Hz to 10 kHz 1% of reading| 3% of reading
10 kHz to 15 kHz 2% of reading| 6% of reading

NOTE:

Modulation Bandwidth
Residual A.M.

Peak_residuals nmust be accounted for to
obtain the above accuracilies.

Carrier frequency <520 MHz; r.f. level
between -10 and +10 dBm.

<30 Hz to 30 kH=z

With 30 kHz low-pass filter: [Less
than 0.35% a.m., .
r.m.s., for input levels above 100
mV, r.m.s.

With 3 KkHz low-pass filter: Less
than 0.15% a.m., r.m.s., for input
levels above 100 mV, r.m.s.

NOTE: Carrier frequency <520 MHz;
above 520 MHz residuals increase
linearly with frequency.
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BECTION I
INSTALLATION & OPERATION

2=-1. INSTALLATION

a. Unpacking. The 8210 is shipped complete and ready for use.
Unpack the equipment from the shipping container and inspect it for any
damage that may have occurred during shipment. Check that all
connectors and switches operate without binding.

NOTE: Save the packing material and container for possible use in
reshipment of the 8210. See Figure 2-10 (p. 2-14) for the repacking
method.

b. Mounting. For bench mounting, choose a clean, sturdy and
uncluttered mounting surface. For rack mounting, an accessory package
(Model Number 95401501B) is available; it consists of two
angle-mounting brackets, two flat plates, four binder-head screws, and
four lockwashers. To rack mount an 8210, proceed as follows:

1. The 8210 has one extrusion at each end of the front panel.
On the outside surfaces of these extrusions, where they join
the cabinet, are two strips of pressure-sensitive ~tape.
Remove or perforate these tape strips to expose the tapped
mounting holes for the rack-mounting brackets.

2. Refer to the drawing in the accessory's package for the
proper orientation of the two mounting brackets.

3. Mount the 8210 in the rack with standard rack-mounting screws
through the slotted holes in the angle brackets.

NOTE: If necessary, the feet and tilt bail may be removed
from the cover in order to clear any adjacent rack-mounted
units. X

C. Power Requirements. The 8210 can be operated on a.c. power
sources of 100, 120, 220 or 240 volts, 50 to 400 Hz, single phase. The
power required is 24 VA at 120 or 240 volts, a.c.

CAUTION

Before connecting the 8210 to an a.c. power source,
see that the voltage-selector switches on the rear
panel are set for the available line voltage and
that a fuse of the proper rating is in the
instrument's fuse holder: 0.25 A for 100 or 120
Vac; 0.125 A for 220 or 240 Vac -- either fuse to
be type MDL Slo-Blo.

d. Cable Connections. Depending on the operating mode of the 8210,
various cables will have to be connected to it; these cables are not
supplied with the instrument. Connections that may be required are:

1. R.F. Input. The RF IN connector of the 8210 is a type BNC.
The input impedance is 50 ohms, nominal.

2, I.F. Output. The 8210's i.f. output is available at the
front-panel BNC marked IF OUT. The level varies between 300
and 360 mVrms; the source impedance is 600 ohms, nominal.



3. A.F. Output.

is approximately 1 Vrms,
digital display.

2=2. OPERATING CONTROLS,

The recovered audio signal appears at the
front-panel BNC connector labeled AF OUT. For FM, the level
into 600 ohms at 1000 counts on the

For AM, the level is 1 to 1.2 Vrms.

INDICATORE AND CONNECTORS .
All controls, indicators and connectors used during operation of the
8210 are shown in Figures 2-1 and 2-2.

2-1, below.
Table 2-1. Operating Controls, Indicators, and Connectors
ITEM FIGURE |INDEX # FUNCTION

FILTER switches 2=1 1 Select low-pass or de—emphasis
filters.

PEAK switches 2-1 2 Select display of + peak,
- peak or peak average.

FUNCTION switches| 2-1 K| Select AM, FM or LEVEL display
functions

RANGE switches 2-1 4 Select desired full-scale
modulation range

LED display 2-1 5 Indicates Modulation or i.f.
level -- as determined by the
FUNCTION switch setting

LINE switch 2=-1 6 Turns line power on and off

RF IN connector 2-1 7 Input signal connection point

IF OUT connector 2-1 8 Allows connection of 8210's i.f.
signal to external circuits

AF OUT connector 2=-1 9 Allows connection of 8210's
recovered audio signal to
external circuits.

Power connector 2-2 1 Input connector for a.c. power
cable

Line-voltage

switches 2~2 2 Permit selection of appropriate

a.c. operating voltage

Fuse holder 2-2 3 Contains replaceable line fuse

They are described in Table
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2-3. PRELIMINARY CHECK

NOTE: The following preliminary check procedure is intended only to
ensure that all circuits are operating. If a detailed performance
check against specifications is desired, refer to subsection 2-6.

Before using the Model 8210, perform a preliminary check as follows:

a. Set the LINE switch to the "on" position and depress the LEVEL
key. The LED display should indicate "CAL"™, which means that the
calibration sequence has begun. After about 30 seconds, a series of
dashes should appear on the LED display, indicating an unlocked
condition.

b. Apply a 100 mV (r.m.s.) unmodulated test signal, at a frequency
between 2 and 520 MHz, to the RF IN connector of the 8210. The LED
display on the 8210 should now indicate residual modulation. Note that
two dashes on the LED indicate that the 8210 is executing an a.g.c.
cycle.

c. Reduce the test signal to 5 mV. The display should indicate
llIlel .

d. Increase the test signal to 1.5 V. The display now should read
WIFHI",

e. Decrease the test signal to approximately 0 dBm. The display
should read as in Step (b).

f. In turn, depress the three FILTER switches, and see that the
associated annunciators indicate the switch selection correctly.

g. Repeat Step (f) for the FUNCTION switches.

h. Depress in turn the three PEAK switches. A plus sign (+) will be
shown for the + PEAK switch, a minus sign (-) for the - PEAK, and no
sign when the AVG switch is depressed.

i. Depress in turn the RANGE switches. The decimal-point indication
of the display should move to left or right as each switch is
depressed.

J. Connect an oscilloscope to the 8210's IF OUT connector. Set the
scope so that it displays the 400 kHz i.f. signal of the 8210.

k. Modulate the test signal with approximately 50% a.m. Depress the
AM FUNCTION switch, the 100 RANGE switch, and the 15 kHz FILTER switch.
The display should indicate approximately 50% a.m.

1. Remove the amplitude modulation, and frequency-modulate the test
signal with approximately 50 kHz peak deviation. Depress the FM
FUNCTION switch. The display should indicate approximately 50 kHz
deviation. "

2-4. APPLICATION NOTES

The following paragraphs describe some typical applications for the
Model B8210. The use of the 8210 is not restricted to these
applications, however.

a. F.M. Measurements. High-accuracy f.m. measurements are possible
with the 8210, for modulating frequencies from less than 30 Hz to 15
XHz, and deviations up to 300 kHz p-p. To achieve maximum accuracy,
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the signal level applied to the RF IN connector should be greater than
100 mvV, r.m.s. Such signal levels reduce residual f.m. in the 8210 to
2 minimum value. To further reduce residuals, the minimum
measurement-bandwidth consistent with the modulation frequency should
be used. For instance: for measurements at a 400 Hz modulation rate,
the 3 kHz low-pass filter should be used.
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2-4a, Continued.

Typical residuals for the 8210 are plotted in Figures 2-3 and 2-4;
audio response curves are plotted in Figure 2~5. Because the audio
detectors in the 8210 are true peak-responding, the residual noise is
added to the recovered signal being measured. Peak-detector response
to a signal plus noise is not linear, and is a function of the carrier
to noise ratic and the modulation waveshape. In most measurement
situations inveolving sinusoidal modulation, noise suppression is
approximately 30%.

For example, if the peak residual indicated without modulation is 100
Hz, and 10 kHz deviation is added, the resulting display would be
10.07. (Since the 0.7 multiplier is an approximate value, there will
be variation. However, the use of that figure guarantees that the
resulting display will always be within specification). The assumption
made is that the noise is gaussian and the carrier-to-noise ratio
exceeds 20 dB.

True r.m.s. measurements of the recovered audio signal will provide a
more precise indication of modulation in the presence of large amounts
of noise.

b. A.M. Measurements. The 8210 makes possible fast, accurate
indications of amplitude modulation. Optimum accuracy is achieved with
input signal levels between -10 and +10 dBm (for lowest residuals), and
the minimum bandwidth consistent with the modulation frequency. As
discussed above for f.m., noise suppression does occur, and the 0.7
multiplier is used to subtract added noise.

c. Spurious Responses. Most freguency-translating devices rely on a
non-linear circuit element to produce the multiplication required for
frequency translation. This non-linearity produces spurious mixing
products, which tend to "cross over" the desired i.f. and change its
character. In contrast, the 8210 converts frequency by using a
sampler, which is very linear and which produces few spurious responses
in the usual sense.

There are, however, a few points to remember when applying a sampling
instrument like the 8210. If the input signal contains significant
harmonic power above the third harmonic, an i.f. beat can occur and
thus produce unwanted a.m. and f.m. indications.

Signals that are not harmonically related can interfere if, when they
are mixed with any local-oscillator harmonic, the resulting sum
frequency or difference frequency appears near the B8210's intermediate
frequency.

EXAMPLE: Assume two input signals - the larger at 100 MHz, the smaller
at 501.6 MHz. The local oscillator might be at 2.51 MHz so that its
40th harmonic (100.4 MHz), when mixed with the 100 MHz signal, produces
a 400 kHz i.f. However, the 200th harmonic of 2.51 MHz is 502 MHz -
which converts the 501.6 MHz carrier to 400 kHz also. Since the two
signals are not phase coherent, a low-frequency beat will occur at the
i.f. and product spurious a.m. and f.m. indications. The offending
input signal should be filtered in order to eliminate this
interference.

d. Additional Applications. Information relevant +to further
applications of the 8210 will be found in Boonton Electronics'
Application Note #19:



High Accuracy AM-FM Measurements with the Boonton 82AD Modulation

Meter.

The Application Note 1is available free upon request to Boonton
Electronics.

Inquiries regarding application of the 8210 to specific customer
requirements are invited. Please direct any such 1inquiries to the
Applications Engineering Department of Boonton Electronics Corporation

2=5. OPERATING INSTRUCTIONS

The operation of the Model 8210 is essentlally automatlc, requiring
only that the operator select the proper dlsplay function and baseband
filter. ©Paragraphs 2-5a and 2-5b summarize operating steps for a.m.
and f.m. measurements, respectively.

a. A.M. Measurements
1. Set the LINE switch to ON, and connect to the RF IN connector
the r.f. signal that is to be measured.

NOTE: If a calibration cycle is desired, depress the LEVEL
key while the firmware date is displayed.

2. Select the desired measurement bandwidth. Use the mnminimum
bandwidth consistent with the modulation frequency.

3. Depress the appropriate PEAK switch, as determined by the
amplitude modulation measurement to be made.

4. Depress the AM FUNCTION switch and the 100 RANGE switch.

5. Read the percentage of a.m. modulation from the LED display.
The 10 RANGE may be selected if the modulation is less that
15%.

b. F.M. Measurements. Operation of the Model 8210 for f.m.
measurements is basically the same as for a.m., except for the
selection of Function and Filter. For f.m. measurements, depress the
FM FUNCTION switch and the appropriate RANGE and PEAK switches.

Either a low-pass filter or the 750 us de-emphasis filter may be
selected for the measurement. The de-emphasis filter may be placed
before or after the modulation display, according to an internal jumper
selection. Units shipped from the factory are normally wired for
de-emphasis before the display.

c. Level Function. The "Level" function is included in the Model
8210 to indicate the relative a.m. -detector operating point; it is
required only when an external indicator is used for making an a.m.
measurement When the 8210 is operating properly, depressing LEVEL
should always result in a number between 0.95 and 11.5 on its d1g1tal
display. If the reading on the external indicator is now multlplled by
10.00, then divided by the Level indication, the external indicator
will be properly scaled.

The LEVEL pushbutton serves another purpose. If a calibration
operation is desired, depress the LEVEL key while the firemware date is
dlsplayed at power on. If a malfunction occurs during callbratlon, a
condition code (the letters "cc", followed by a number) , will appear on
the digital display. It means that proper calibration could not be
accomplished. (Refer to Section IV for the meaning of each condition



code). Depressing the LEVEL pushbutton releases the error condition,
and measurements can be made. Note, however, that the detector that
malfunctioned will not be properly calibrated.

In addition, the LEVEL button is utilized 1in several of the test
routines provided for troubleshooting the 8210. These routines are
described in detail in Section IV.

2=-6. PERFORMANCE VERIFICATION
The following tests may be performed when the Model 8210 is first
received. Thereafter, performance verification should be needed only
after repair to the instrument.

NOTE: In these verification procedures, some settings or results
are followed by data in parentheses. These parenthetical
entries apply to instruments with +the -01 Option
installed.

a. Test Egquipment Required. Table 2-2 lists all test equipment
required for verification of performance of the 8210. Other models of
test equipment that meet or exceed the Critical Specifications may be
used instead.

Table 2-2. Recommended Test Equipment for Performance Verification

EQUIPMENT CRITICAL BPECIFICATIONS SB8UGGEBTED MODEL
Signal Generator | AM/FM, 0.01 to 520 MHz, | Boonton Elec.
-30 to + 10 dBm level. T.H.D. 102E-19 & HP
<0.05% at 75 kHz deviation 8642
at 100 MH=z
Signal Generator C.W., 1.5 GHz, -30 to +7 dBm HP 8660C/866032
& B642
Crystal-Contrel-
led Source or <3 Hz residual f.m. at 500 MHz Ailtech 460 &
Synthesizer in 15 kHz bandwidth H-P 8642
Voltmeter True r.m.s., 10 mV full-scale Boeonton Elec.
sensitivity, 100 kHz bandwidth 93AD
Double-Balanced +7 dBm, l1.0. Range of l.0 & Mini-Circuits
Mixer r.f.: 0.5 - 500 MH=z ZAD-1
Audio Oscillator Range: 20 Hz - 20 kiHz Boonton 1120 &
. <0.1% t.h.d. HP 204C
Resistor 10 k ohm, 1/4 W, 5% Allen Bradley
Resistor 620 ohm, 1/4/ W, 5% AB-EB
Power Supply + 10 V, d.c. Power Designs
50157
Capacitor 1000 uF, 6 w.v.d.c. | ==——-
Distortion Range: 20 Hz - 20 kHz Boonton 1120 &
Analyzer: Resolution: 0.1% t.h.d. Radiometer BKF10
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b. R.F. Input Sensitivity.

1. Connect the 8210 and test equipment as shown in Figure 2-6.
2. Depress the switches of the 8210 as indicated in Figure 2-6.

3. Apply a 10 MHz, 10 mVrms signal from the Model 102E-19 signal
generator to the RF IN connector of the 8210. The 8210
should indicate "lock" and adequate signal level for a
measurement.

4. Change the r.f. input to 500 MHz. Indications should be the
same as in Step 3.

5. Connect the Model 8660C signal generator to the RF IN
connector of the 8210. Set the signal generator's controls
to provide an r.f. input of 30 mvV, r.m.s., at 1500 MHz.
Indications as in Step 3.

BOOWTON
"W BOSuLATIS RiTER

SIGNAL
GENERATOR
IDZE

NOTES:

1, [l 'NDICATES DEPRESSED
BWITCH,

LI, © T CommEckioN,

GENERATOR 3. —- INDICATES SUBSEQUENT

CONNECTION,

r
{
|
-

831240

Figure 2-6. Test BSetup: R.F. Input Bemsitivity
c. Deviation Accuracy. Verification of the deviation accuracy of
the 8210 is not usually required. If there is any doubt as to the
operation of the internal calibrators, refer to Section IV for

maintenance instructions, or to Appendix A for operation of the
calibrators.

d. Residual F.M.
1. Connect the 8210 and test equipment as shown in Figure 2-7.

2. Apply the 500 MHz signal, at 0 dBm, from the test source to
the RF IN connector of the 8210.

3. Depress the switches of the 8210 as indicated in Figure 2-7.

2-11



Figure 2-7.

Connect the r.m.s. voltmeter (without 600 ohm termination) to
the AF OUT connector on the 8210.

Set the voltmeter for 100 kHz bandwidth and 30 mV full-scale

sensitivity. The voltmeter should indicate less than 13.3 mV
(26.6 mV).(S/1 - 44.3 mV) NOTE: Set Voltmeter to 100 mV F.S.
Sensitivity.

Depress the 8210's 3 kHz FILTER switch. The voltmeter should

read less than 10 mnV.

NOTE: The display of the 8210 indicates true peak deviation;
therefore the display's readings will always be two to three
times higher than the r.m.s. readings of the voltmeter.

BODKTON.
Qam popuLATIOr ST heme -
Fie s -

ST TN ]
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:900-0-me= @

!

NOTE:
INDICATES
CRYSTAL TRUE muS = DEPRESSED
CONTROLLED VOLTMETER SWITCH.
SOURCE

500.00 MHr 3A0

Test Setup: Residual F.M. and Residual A.M.

Residual A.M.

1.
2.

3.

4.

5.

6.

Connect the equipment as shown in Figure 2-7.

Set the 8210's controls as indicated, but select the AM
FUNCTION.

Set the voltmeter to 100 kHz bandwidth and 100 mV
sensitivity.

The voltmeter should indicate less than 50 mV (70 mV).
(5/1 2)

Set the 8210's FILTER to 3 kHz, and voltmeter sensitivity to
30 mVv.

The voltmeter should indicate less than 30 mV.

A.M. Rejection.

1.

2.

2o

4.

Connect the 8210 and test equipment as shown in Figure 2-8.
Set the 8210's controls as shown in Figure 2-8.

Apply a 30 MHz signal, at 0 dBm, from the generator to the
mixer.

Adjust the power-supply output voltage to +10 V d.c. Adjust
the audio source for approximately 50% indicated a.m. at a 1
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kHz rate.

5. Change the B210's FUNCTION to FM.
6. Vary the r.f. level between 0 and +10 dBm for a deviation
null. The display should indicate less than 100 Hz peak f.m.
(Residual noise modulation must be subtracted).
g. A.M. Audio Distortion. NOTE: Step 2-6f, the A.M. Rejection

check, should be completed before performing this verification. Leave
the equipment set up as in Figure 2-8.

1. Adjust the audio oscillator for 90% a.m. at a 1 kHz rate.
2. The distortion analyzer should indicate less than 0.5%.
3. Vary the audio oscillator frequency from 50 Hz to 10 kHz.
4. The distortion should be less than 0.5% at all frequencies.
h. Audio-Frequency Response, 15 kHz. NOTE of Step 2-6g applies here
also.
1. Depress the AM FUNCTION button.
2. Adjust the frequency of the audio oscillator to 1 kHz; adjust
its amplitude for an indication of 60.0% a.m.
3. While maintaining a constant audio-oscillator amplitude, vary
the modulation frequency between 50 Hz and 5 kHz (10 kHz).
(S/1 - 16.7 kHz) ‘
4. The indicated a.m. should be between 59.4% and 60.6% for all

modulation frequencies.
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Figure 2-8. Test Betup: A.M. Rejection, A.M. Frequency Response,

5.

And A.M. Audio Distortion

Increase the frequency to 7.5 kHz (15 KkHz) (S/1 25 kHz). The
indicated a.m. should be between 58.8% and 61.2%.



6. Increase the frequency to 15.0 kHz (30 kHz) (S/1 50 kHz). The
indicated a.m. should be between 40.4% and 44.3%.

F.M. Audio Distortion.

1. Connect the 8210 and test equipment as shown in Figure 2-5.
2. Set the controls of the 8210 as shown.

3. Set the signal generator tec 100 MHz, 0 dBm, and external f.m.

4. Adjust the level of the audio oscillator for 75 KkHz peak
deviation at a 1 kHz rate.

5. The indicated distortion should be less than 0.25%.
6. Repeat Step 4 for modulation rates of 50 Hz and 10 kHz.
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Figure 2-9. Test Setup: F.M. Rudio Distortion and F.M. Rejection

F.M. Rejection.
1. Connect the equipment as shown in Figure 2-9.
2. Set the controls of the 8210 as indicated.

3. Adjust the audio oscillator's frequency to 1 kHz; adjust its
amplitude for a 100 kHz peak deviation.

4. Change the 8210's FUNCTION to AM and its RANGE to 10.
5. The display should indicate less than 1.0%, peak.
Audio-Frequency Response, 3 KkHz.

1. Connect the equipment as in Figure 2-5.

2. Set the 8210's controls as shown.

3. - Adjust the audio oscillator's frequency to 300 Hz, then
adjust its amplitude until the 8210 reads 100.0 kHz.

4. Without changing the audio oscillator's level, adjust its





