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IMPORTANT NOTICE
January 30, 2001

OPERATION AND MAINTENANCE MANUAL-ADDENDUM: MODEL 8701

Operation and Instruction manual addenda are issued to adapt the manual to changes and

improvements

made after this printing. Please review the following text and retain with your manual for

future reference. These changes will be applied in the next printing of the manual.

Thank you for selecting BOONTON ELECTRONICSfor your Test and M easurement needs.

Page 5-5 “ Table 5-3. Recommended Test Equipment (Continued)”

ADD to Table;
I nstrument Critical Usage M odel
Specifications Performance  Maintenance
Evaluation
AM/FM TEST X 11715A
SOURCE

Page 5-60 “RF Board Adjustments, Procedure”, paragraph 5-12.1.2 step f.
CHANGE “9.9 MHZ" to “10.02 MHZ".

Page 5-60 “RF Board Adjustments, Procedure”, paragraph 5-12.1.2 step i.
CHANGE “9.9 MHZ" to “10.02 MHZ".

Page 5-62 “RF Board Adjustments, Procedure”, paragraph 5-12.1.2 stepr.
CHANGE “10.02 MHZ” t0 “9.9 MHZ".

Page 5-63 “Detector Board Adjustments, Equipment Required.”, paragraph 5-12.3.1
ADD “AM/FM Test Source”.

Page 5-63 “Detector Board Adjustments, Procedure.”, paragraph 5-12.3.2 steps athrough i.

CHANGE steps athroughi to read as follows;

a. Connect the Output of the Audio Analyzer to the Audio Input of the
AM/FM TEST SOURCE.

b. Connect the FM/4 Output of the AM/FM TEST SOURCE to the 8701
RF IN.

¢. While monitoring the 8701 Carrier Frequency measurement, tune the
Carrier Frequency of the AM/FM TEST SOURCE for 100 + 0.1 MHz.

d. Set the Audio Analyzer Source Freguency to 1kHz and the Source
Level to 2 Vrms.

e. Set the 8701 to FM and select the 30 kHz high-pass and 220 kHz
low-pass filters. Ensure the 8701 De-emphasis filters are disabled (OFF).

(command string: “FM H2 L5 D5")

f. Select the Peak RM S detector on the 8701.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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(command string: “PR” )

0. Adjust the Audio Analyzer Source Level for an 8701 FM indication of
approximately 50 kHz deviation. Note the final indication.

h. Set the Audio Analyzer Source Frequency to 100 kHz.

i. Adjust C23 (figure 5-11 on the Detector board) for the same FM
indication observed in step g. ”.

Page 5-64 “Oscillator Board Adjustments, Procedure.”, paragraph 5-12.4.2 steps b and c.
DELETE stepsb and c.

Page 5-64 “Oscillator Board Adjustments, Procedure.”, paragraph 5-12.4.2 step d.
CHANGE “pin6of U11" to“TP1".

98404603A
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IMPORTANT NOTICE
June 15, 1998

OPERATION AND MAINTENANCE MANUAL-ADDENDUM: MODEL 8701

Operation and Instruction manual addenda are issued to adapt the manual to changes and
improvements

made after this printing. Please review the following text and retain with your manual for
future reference. These changes will be applied in the next printing of the manual.

Thank you for selecting BOONTON ELECTRONICSfor your Test and M easurement needs.

Page 5-10 “Audio Filters (PVT), Procedure.”, paragraph 5-4.3.5.3 steps g. and h.
CHANGE “Table 5-4” to “Table 5-5”.

Page 5-12 “FM Modulation Accuracy and Incidental AM (PVT), Description.”, paragraph 5-4.3.7.1
CHANGE “30 Hz to 5kHz" to “30 to 500 Hz".

Page 5-63 “ Detector Board Adjustments, Equipment Required.”, paragraph 5-12.3.1
REMOVE reference to “DC Voltmeter”.

Page 5-63 “Detector Board Adjustments, Procedure.”, paragraph 5-12.3.2 step h.
CHANGE step h. to read,
“Set the audio analyzer to 100 kHz and adjust C23 (Figure 5-11 on the detector board) until the
ratio indication on the Model 8701 display isthe sameasin stepf.”.

Page 5-64 “Oscillator Board Adjustments, Procedure.”, paragraph 5-12.4.2 step c.
CHANGE step c. to read;

“Using the keyboard type the command “FR 1.211 MH” in the “Send Message” field and click
on*“Send”.”

98404602A
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IMPORTANT NOTICE
May 21, 1998

OPERATION AND MAINTENANCE MANUAL-ADDENDUM: MODEL 8701

Operation and Instruction manual addenda are issued to adapt the manual to changes and improvements
made after this printing. Please review the following text and retain with your manual for

future reference. These changes will be applied in the next printing of the manual.

Thank you for selecting BOONTON ELECTRONICSfor your Test and Measurement needs.

Page 5-6 “Maintenance Section”, Figure 5-1 “Measurement Setup No.1”
CHANGE the block name, which connects, to the power supply from “50MHz Filter”

98404601A
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Chapter 1

General Information

1-1. Introduction

e

1-3. Description

1-2.  This technica manual contains operation and maintenance instructions
for the modulation meter, Model 8701 (Figure 1-1) manufactured by Boonton
Electronics Corporation, Parsippany, New Jersey. This chapter of the manual
contains general information. Chapter 2 provides preparation for use and
installation instructions. Chapter 3 contains the principles of operation via a
function breakdown of the instrument's circuits. Chapter 4 provides a detailed
description of how to use the meter. Chapter 5 contains maintenance instructions
for the cleaning, inspection, verification testing, troubleshooting, disassembly
and reassembly of the meter. Chapter 6 provides a parts breakdown of the main
assembly and its components. Chapter 7 contains the schematic diagrams
necessary to maintain the modulation meter.

1-4. The Modd 8701 Modulation Meter is a versatile, precision, state-of-the-
art instrument with features and performance characteristics especially suitable
for laboratory and industrial applications. It covers a frequency range of 100
kHz to 2.5 GHz. Operation can be completely automatic with internal frequency
and level acquisition or the carrier frequency and level can be entered remotely
over the bus.

The features in the following paragraphs together with those listed in Table 1-1,
make the Model 8701 particularly useful for design, production line and field
testing of AM, FM and PM transmitters and signal generators. Due to its
flexibility, it is also a good meter for laboratory applications. Some of its more
outstanding features are:

1-4.1 Automatic Tuning and Leveling. This instrument can automatically
acquire the largest signal present at the input connector and adjust its local
oscillator and measurement channel gain to provide a calibrated display of
amplitude modulation (AM), frequency modulation (FM) or phase modulation
(PM). The operator can select to display carrier level in millivoltsor dBm on his
computer remotely viathe VX1 bus.

General Information
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...

1-5. Performance
Charachteristics

e

1-7. Outline
Dimensions

...

1-9. Consumable
Materials

1-4.2 | ow Residual Modulation. The instrument's low modulation residuals
provide excellent measurement accuracy with low noise sources. Direct residual
measurements can be accomplished using the Model 8701 with internal true rms
detectors. Inaddition, active peak detectorsinsure exceptional baseband detection
linearity so that residuals may be easily discounted for enhanced measurement
accuracy.

1-4.3 VXI Plug and Play. A LAB Windows/CV1 3.1 driver is provided so that
the user may operate the instrument without the need to write software to perform
the modulation meter functions.

1-6. Theextensive performance characteristics of the Modulation Meter arelisted
in Table 1-1, Leading Particulars.

1-8. The outline dimensions of the Model 8701 are listed in Table 1-1 and
illustrated in Figure 1-1.

1-10. Table 1-2 lists the consumable materials required for maintenance. Where
applicable similar acceptable materials may be substituted if it does not degrade
items.

1-2
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Table 1-1. Leading Particulars

Characteristic

RF INPUT
Freguency Range

Tuning (8)

Sensitivity

Maximum Input (8)
Maximum Safe Input (8)

Level Set (8)

Input Impedance

VSWR

FREQUENCY MODULATION

M easurement

Rates

Range (6)

Resolution (7)

Accuracy (1) (2)

Specification

1100 kHz to 2.5 GHz

:Automatic, typical acquisition time one second, or

manual from VXlbus

110 mV, Frequency Range:

115 mV, Frequency Range

128 mV, Frequency Range:
150 mV, Frequency Range:

100 kHz to 520 MHz

: 520 MHz to 1000 MHz
1000 MHz to 1500 MHz
1500 MHz to 2500 MHz

1 watt (7 Vrms, +30 dBm)
140 Vdc, 35 Vac (25W for source SWR < 4)

- Automatic, typical acquisition time one second for
levels up to 7 V, or manual from VXIbus

:50 ohms nominal.

< 1.50, Frequency Range: 100 kHz to 2.0 GHz.
1< 1.80, Frequency Range: 2.0 GHz to 2.5 GHz.

: +peak, - peak, peak average, and rms.

:20 Hz to 15 kHz, Frequency Range: 0.2 to 0.5 MHz
: 20 Hz to 50 kHz, Frequency Range: 0.5 MHz to 10 MHz
: 20 Hz to 220 kHz, Frequency range: 10 MHz to 2.5 GHz

: 0 to carrier (kHz)/10 kHz peak, Frequency Range:

0.2t0 0.5 MHz
: 0 to 150 kHz peak, Frequency Range: 0.5to 10 MHz
:0to 500 kHz peak, Frequency Range: 10 MHz to 2.5 GHz

1 Hz, 0.000 to 5.000 kHz deviation

:10 Hz, 5.00 to 50.00 kHz deviation

:100 Hz, 50.0 to 500.0 kHz deviation

: 1% of reading, 30 Hz to 5 kHz rates, Frequency
Range: 0.2t0 0.5 MHz

1 2% of reading, 5 kHz to 7.5 kHz, Frequency Range:
0.2t0 0.5 MHz

:1% of reading, 30 Hz to 15 kHz, Frequency Range:
0.5to 10 MHz

: 2% of reading, 15 kHz to 30 kHz, Freguency Range:
0.5to 10 MHz

General Information
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Table 1-1. Leading Particulars (Continued)

Characteristic

Distortion

Residua FM

(3 kHz low-pass)

Residua FM

(15 kHz low-pass)

Incidental FM

AMPLITUDE MODULATION
M easurement

Rates

Range

Resolution

Accuracy (1) (2)

Specification

: 2% of reading, 10 Hz to 30 Hz, Frequency Range
0.01t0 2.5 GHz

: 1% of reading, 30 Hz to 100 kHz, Frequency Range:
0.01t0 2.5 GHz

: 2% of reading, 100 kHz to 150 kHz, Frequency Range:
0.01t0 2.5 GHz

:< 0.1% for deviations <30 kHz, Frequency Range:
0.2t0 0.5 MHz

:< 0.1% for deviations <75 kHz, Frequency Range:
0.5t0 10 MHz

:< 0.1% for deviations <100 kHz, Frequency Range
0.01t0 2.5 GHz

:< 60 Hz RMS at 2000 MHz carrier, decreasing linearly with
frequency

:<2Hz RMS at 100 MHz (floor)

:< 20 Hz RMS at 2000 MHz carrier, decreasing linearly with
frequency

:<4Hz RMS at 100 MHz (floor)

: < 20 Hz peak deviation at 50% AM, 30 Hz to 3 kHz
measurement bandwidth

: +peak, -peak, peak average, and rms.

:10 Hz to 15 kHz, Frequency Range: 0.1to 0.5 MHz
:10 Hz to 50 kHz, Frequency Range: 0.5to 10 MHz
:10 Hz to 220 kHz, Frequency Range: 10 MHz to 2.5 GHz

1010 99.9%

:0.001% from 0.000 to 5.000% AM
:0.01% from 5.00 to 50.00% AM
:0.1% from 50.1 to 99.9% AM

:2% of reading, 10 Hz to 30 Hz
Frequency Range: 100 kHz to 2.5 GHz

: 1% of reading, 30 Hz to 5 kHz,
Frequency Range: 0.1 to 0.5 MHz

: 2% of reading, 5 Hz to 7.5 kHz,
Frequency Range 0.1 to 0.5 MHz

General Information
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Table 1-1. Leading Particulars (Continued)

Characteristic Specification

: 1% of reading, 30 Hz to 15 kHz,
Freguency Range: 0.5 to 10 MHz

: 2% of reading, 7.5 kHz to 30 kHz,
Freguency Range: 0.5to 10 MHz

:1% of reading, 30 Hz to 100 kHz,
Freguency Range: 0.01to 2.5 GHz

: 2% of reading, 100 kHz to 150 kHz,
Freguency Range: 0.01to 2.5 GHz

Distortion < 0.3% for depths up to 90%
Residual AM (3) :0.02% RMS, 30 Hz to 3 kHz bandwidth
:0.05% RMS, 30 Hz to 15 kHz bandwidth
Incidental AM 1< 0.2% AM peak at 5 kHz deviation,
Carrier Freguency < 10 MHz
(3 kHz low-pass) 1< 0.2% AM peak at 50 kHz deviation,

Carrier Freguency > 10 MHz
PHASE MODULATION
M easurement : +peak, -peak, peak average, and rms

Rates 100 Hz to 15 kHz, Frequency Range: 0.2 to 0.5 MHz
: 20 Hz to 50 kHz, Freguency Range: 0.5to 10 MHz
: 20 Hz to 100 kHz, Frequency Range: 10 MHz to 2.5 GHz
Range (4) :0to CARRIER (kHz)/10 RAD peak, Frequency Range: 0.2 to
0.5 MHz
:0to 150 RAD peak, Frequency Range: 0.5to 10 MHz
:0to 500 RAD peak, Frequency Range: 10 MHz to 2.5 GHz

Resolution (5) :0.001 RAD, 0.000 to 5.000 RAD deviation
:0.01 RAD, 5.00 to 50.00 RAD deviation
:0.1 RAD, 50.0 to 500.0 RAD deviation

Accuracy (1) (2) : 3% of reading, 200 Hz to 7.5 kHz, Frequency Range:
0.2t0 0.5 MHz
: 3% of reading, 200 Hz to 30 kHz, Freguency Range:
0.5MHzto 2.5 GHz

Distortion 1< 0.1% for deviations < 30 RAD, Frequency Range:
0.2t0 0.5 MHz
1< 0.1% for deviations < 75 RAD, Frequency Range:
0.5t0 10 MHz
1< 0.1% for deviations < 100 RAD, Frequency Range:
0.01t0 2.5 GHz

1-6 General Information
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Table 1-1. Leading Particulars (Continued)

Characteristic

Residua PM

Incidental PM
CARRIER FREQUENCY
Range

Resolution

Accuracy
CARRIER LEVEL

Range*

Frequency Range
Resolution

Accuracy

AUDIO FILTERS

High-pass

L ow-pass

De-emphasis

Accuracy

AM CALIBRATOR

Specification

:< 0.1 RAD RMS at 2 GHz decreasing linearly with frequency
: < 0.005 RAD RMS at 100 MHz (floor)

: <0.02 RAD peak at 50% AM, 30 Hz to 3 kHz bandwidth

: 100 kHz to 2.5 GHz

: 10 Hz, Frf < 1000 MHz
: 100 Hz, Frf > 1000 MHz

: reference accuracy + 3 digits

. -47 (-27.0) to +30.0 dBm, Frequency Range: 0.1 to 520 MHz
:-37.0(-17.0) to +30.0 dBm, Frequency Range 520 to 1500 MHz
:-33.0 (-13.0) to +30.0 dBm, Frequency Range: 1500

to 2500 MHz
*With carrier frequency set. () values in automatic mode

: 100 kHz to 2500 MHz
:0.01 dB or 0.1 millivolts
.+ 1 dB, Frequency Range: 0.1 to 520 MHz

:+ 2.0 dB, Frequency Range: 520 to 1500 MHz
: 3.0 dB, Frequency Range: 1500 to 2500 MHz

: < 10 Hz gaussian, less than 10% droop with
5 Hz square wave (8)

: 30, 300 and 3000 Hz, 3-pole Butterworth

: 3 and 15 kHz, 3-pole Butterworth

: 20 kHz, 3-pole Bessel

: 50 and 220 kHz, 7-pole Butterworth

: 25, 50, 75, and 750 ps

.+ 4% 3 dB corner and time constant

. internal, 50.00% depth, 0.1% accuracy

General Information
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Table 1-1. Leading Particulars (Continued)

Characteristic

FM CALIBRATOR

PM CALIBRATOR

GENERAL

Power Requirements

Operation Temperature
Relative Humidity
Dimensions

Weight

SUPPLEMENTAL SPECIFICATIONS

AF OUT (8)

IF OUT (8)

Stereo Separation (8)

AVIONICS AM CALIBRATION (optional)

Specification

sinternal, 125.0 kHz deviation, 0.1% accuracy

sinternal, 136.3 RAD deviation, 1% accuracy

+5V, 0.68 A
+24V, 0.60 A
-24V, 0.43A
+12, <1 mA
-12, <3 mA

:0to55° C
95% non-condensing
: C-size, single-dot, VXI bus module

51bs.

: Uncalibrated, approximately 1 V into 600 ohms at 5000 counts
on display. Source impedance 600 ohms

: Approximately 0 dBm into 50 ohms

: Frequency 1.21 MHz nominal for carriers from 10 to 2500 MHz
346 kHz for carriers from 2 to 10 MHz,
and 100 kHz to 2 MHz for carriers below 2 MHz

: Source impedance 50 ohms

1> 48 dB, 50 Hz to 15 kHz, < 10 to 220 kHz bandwidth

Accuracy : 20.7%, 20 to 40% AM, at 30 Hz to 3 kHz rates,
< 10to 15 kHz filters
Flatness :+0.4% for constant AM between 20 and 40%, and 90 and
150 Hz rates
NOTES
1-8 General Information
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Table 1-1. Leading Particulars (Continued)

(1)
(2)
3
(4)
()

(6)

()
(8)

Peak residuals must be accounted for.

For rms add + 1% of reading.

Level > 100 millivolts, carrier frequency < 520 MHz.

Above 520 MHz, residuals increase linearly with frequency.

Up to 1 kHz modulation rate. Above 1 kHz range decreases linearly
with modulation freguency.

Up to 1 kHz modulation rate. Above 1 kHz resolution is
determined by the product of deviation and modulation rate.

With 750 us de-emphasis, and pre-display selected, the deviation
islimited to 50 kHz peak

Display resolution is ten times greater with 750 us
de-emphasis, and pre-display selected.

These specifications are for application purposes and,
although typical, are not warranted.

Table 1-2. Consumable Materials

Item

Nomenclature Type

Manufacturer Or
Specification Use

Items 3 and 6 are toxic, see appropriate warnings in Safety Summary

10

11

Acid Brush

Desiccant
Isopropyl Alcohol
Lint-free cloth

solder

H-B -463 Type
Class 1, size 1l

Application of solvents

MIL-D-3464 Moisture Absorber

TT-1-735, Grade B Clean metal parts and cable

Trichloromethane
Conductive Sealant Adhesive
Zinc Chromate Primer

Gray Semigloss Enamel
Locking Compound

Black Marking Ink

DDDC 301 Clean metal surfaces
QQ-S571 Soldering

SN60OWRMAP2 0.046

MIL-T-81533 Clean metal parts and cables
3596339-1 Gasket Adhesive
MIL-P-8585 Touch-up painting

BEC spec. 83751214A
M?22473-7-5-N-N

MIL-1-43553

Touch-up painting
Cover retaining compound

Stencil Repairs

General Information
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Chapter 2

Preparation for Use
and Installation

2-1. Introduction

e

2-3. Unpacking

2-2. This chapter contains installation and preparation for use procedures. Included
is information pertinent to unpacking, mounting, power requirements, cable
connections and a preliminary check prior to normal usage.

2-4. The Model 8701 is shipped complete and is ready for use upon receipt. To
unpack the instrument from its packing carton proceed as follows:

a. Carefully remove the inner instrument and support from the outer packing carton.
(See figure 2-1)

CAUTION

The Modulation Meter is shipped packaged in an antistatic bag to prevent electrostatic
damage. Before removing the instrument from the antistatic bag, touch the back to a
metal part of the computer or VXI chassis.

b. Carefully remove the instrument from its antistatic plastic bag.

c. Carefully inspect the instrument for any damages. If the instrument shows signs of
damage or isincomplete, notify Boonton Electronics and the carrier.

d. Save the packing material, antistatic bag, and carton for use in reshipment of the
instrument or for carrier inspection in case of shipping damage.

NOTE

The Modulation Meter is not supplied with any connecting cables.

Preparation for Use and Installation 2-1
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2-5. Installing the
Modulation Meter

2-7. Equipment
Required but not
Supplied

2-6. The Modulation Meter is designed for mounting in a C-size VXI Mainframe
(i.e.., aHewlet Packard HP E1401A). Toingtal theinstrument proceed asfollows:

a. Prior toinstallation inspect the instrument to make sure that the top and bottom
covers and attaching hardware are securely fastened.

b. Carefully place the top and bottom edges of the protruding motherboard in the
VXI retainer rails.

c. Slowly push the meter into the case assembly until the board connector is
securely seated in the VXI bus backplane.

d. Use the top and bottom front panel screws to secure the meter to the VXI
pand retainer blocks.

e. If it becomes necessary to remove the instrument, release the two front panel
mounting screws.

f. Usethe extractor handlesto release the instrument from the V X1 bus backplane.
Carefully pull the Model 8701 forward until it is clear of the bus rails.

2-8. Inorder for the Modulation Meter to function properly the configurationitis
installedin, MUST meet certain equipment requirements. Thefollowing equipment
or equivalent must be installed (Figure 2-2) prior to performing the Preliminary
Check inparagraph 2-11.

2-2
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(WHEN SUPPLIED

INSTRUCTION MANUAL /

FOAM INSERT

INSTRUMENT

ANTI-STATIC BAG

CARDBUARD/EGG-CRATE FUAM
WRAP-AROUND PACKING

CARDBUARD SLEEVE —/

SHIPPING CARTON /

Figure2-1. Packing and Unpacking Diagram
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FM OUT
AM OUT

IF OUT
AF OUT
RF IN

VXI MAIN FRAME

COMPUTER

AT-MXI

VXI
MOD BUS SLOT O
METER
MODEL CNTLR
8701 (VXI-MXI)
Figure 2-2.

|

NI P/N
180758-2,
REV C,
TYPE M1,
2 METERS

a. C-szeVXI Mainframe (HP E14014A or equivalent).

INTERFACE
CARD

NI-VXI SOFTWARE
FOR AT-MXI CARD

SOFTWARE/
MODEL 8701

System Inter-Connection Diagram

b. VXIbusInterface Kit (National InstrumentsV XI-AT 4000 seriesor equivalent).

c. Computer (486 with 16 Meg memory minimum configuration).

2-4
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2-9. Cable
Connections

[
2-11. Preliminary
Check

2-10. The cable connectionsrequired depend upon the application of the instrument.
Cable connections that may be required are as follows:

a. REIN. RFinput, front panel Type N connector, 50 ohmsnominal impedance. (See
Figures4-1and 4-2).

b. AFOUT. Audio output, front panel, Type BNC connector 600 chm impedance, 1
volt rmsat 5000 counts on modulation monitor display.

c. IFOUT. IF output, front panel Type BNC connector, 50 ohms nominal source
impedance, 0dBm level.

d._FM (Audio) OUT. FM output on PWB board E10 or TP12, 600 ohms source
impedance, approximately 2 volts per + 100 kHz deviation.

e._AM OUT. AM output on PWB board E8 or TP3, 600 ochms source impedance,
approximately 0.2 volt per + 10% AM.

After all the physical equipment is connected and installed, the following
preliminary operational check of the system is performed. In addition, at thistime
the software driver for the Modulation Meter is installed.

Proceed as follows:

a. Power up the VX1 Mainframe and the controlling computer.

b. Allow a 15 minute warm-up period for the equipment to stabilize.
¢. Bring up the Windows (3.1) Menu.

d. Insert disk with Modulation Meter driversinto disk drive.

e. Follow the instructions included with the installation disk for installing the
instrument graphical user interface drivers.

2-12. After thedriver softwareisinstalled, a Modulation Meter |con should appear
in the Windows Main Menu.

a. Double-click on the new Icon to display the instrument soft front panel. (See
Figure 2-3)

b. Click on "Self Test" field. The field should change from "Run Selftest" to
"Running" and the adjacent indicator should come on.

Preparation for Use and Installation
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c. Allow the instrument to complete the self test and the field to return to the
"Run Self Test " indication. (Light will go out at the conclusion of the self test
run.

d. If Self Test fails, an error message will be displayed in the "Error Message”
field.

e. Click on STOP field in display and note that monitor screens return to
Windows Main Menu.
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Figure2-3. Modulation M eter Soft Front Panel
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2-13. Preparation
For Shipment

a. Removeall cabling from Modulation Meter and removeit from VXI Mainframe.
b. Inspect the instrument to make sure all hardware is secure.
¢. Insert the instrument into the antistatic plastic bag.

d. Carefully insert the entire assembly into the packing carton. Seal the carton securely
withtape. (Figure2-1.)

e. Install several "Fragile Instrument” stickers on the packing carton.
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Chapter 3

Principles of Operation

3-1. Introduction

[

3-3. Functional
Block Diagram

3-2. TheModel 8701 isaversatile, solid-state, microprocessor controlled, modulation
meter that covers the carrier frequency range of 100 kHz to 2.5 GHz. Recovered
modulation is displayed on a linked PC soft front panel. This provides a maximum
resolution of 1 Hz deviation, or 0.001% AM. Operating modes, input frequency,
input level, and reference levels can be keyed in through the soft front panel. A VXI
interface enables remote programming of the instrument. Selected modes and values
are also displayed on the soft front panel. Input commands are processed by the
internal microprocessor, and control signals developed to set up the internal circuits
in accordance with the commands. The use of a microprocessor aso enables storage
of up to 99 complete sets of instrument setup data. Commonly used setups can be
stored in non-volatile memory via the VXI interface; thereafter, the instrument front
panel settings can be restored by typing in the program number assigned to the desired
setup and selecting the RE or ST mnemonic on the bus.

3-4. Control of instrument operation is exercised by amicroprocessor that executes a
fixed program in read-only-memory (ROM). Timing of microprocessor operationsis
controlled by an 8 MHz clock derived from the VXI backplane, "SY SCLK" signal.
A random-access-memory (RAM) provides storage capability for microprocessor data.
The microprocessor communicates with the internal circuits through a data bus, and
address bus and an 12C bus. Command information is entered into the microprocessor
through the soft front panel or a VXI interface. Special functions are provided for
option selection and test purposes. Input data selection is displayed by means of the
soft front panel. The microprocessor stores and processes input data, and generates
data and address information to cause execution of commanded functions.

3-5. The carrier signal isfirst frequency translated to an intermediate frequency for
processing. The intermediate frequency chosen is dependent on carrier frequency.
Carriers above 10 MHz are converted to 1.211 MHz, carriersfrom 2 MHz to 10 MHz
are converted to 346 kHz, and carriersbelow 2 MHz are not converted at all. Frequency
trandation is accomplished by means of a zero-order hold sampler. The sampler is
fully bootstrapped to accept signals as high as 2 Volts rms, without overload. A
sampling impulse, generated from a tunable local oscillator, converts the RF signal
to the appropriate |IF signal. After filtering and buffering, the IF signal is processed
by the AM and FM circuits. Additionally, the IF signal is processed by the tuning
circuits to provide signals to the microprocessor to properly tune the local oscillator.
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3-6. Thefrequency modulation information isrecovered by first amplitude limiting
the IF signa to remove any AM information, and pulse-counting the resulting
signal to determine instantaneous frequency. A direct coupled output of the
discriminator is connected to the AUDIO OUT test point (TP12) onthe FM PWB.
The amplitude modulation information is recovered by first setting the gain of
the measurement channel to a convenient level for accurate measurement. The
resulting signal is amplitude detected by a linear-active detector circuit. A direct
coupled output of the detector is connected to the AM OUT test point (TP3) on
the AM printed wiring board (PWB).

3-7. The phase modulation information is recovered in the audio filter section by
integrating the recovered FM signal. The recovered audio signal from the AM or
FM detectorsis further processed by amplification and selectable filtering before
being converted to dc for measurement. Audio detection consists of precision
peak detectorsand atrue rmsdetector. Thedcinformation from the audio detectors
is digitized by a 13-bit A/D converter for digital processing and display.

3-8. Internal calibration circuits are operated by the control program as required
to establish calibration of the internal AM, FM, PM, and rms detectors. The VXI
signals "CLK101" and "CLK10-" establish the reference frequency for operation
of the frequency counter. Aninternal 10 MHz crystal can be optionally selected
via a jumper to avoid the use of the VXI backplane 10 MHz clock. The power
supply circuits convert theincoming +24 VDC into regul ated dc operating voltages
to power the instrument circuitry.
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Figure 3-1. Functional Block Diagram
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3-9. RF Circuits

3-10. The RF circuits convert the carrier input signal into a suitable IF signal for AM,
FM, and PM measurements. (SeeFigures3-2, 3-3and 7-4.) Thecarrier to be measured
is applied to the front panel RF IN connector. The signal passes through overload
protection module A3, and is attenuated by AT1, a 3 dB pad, before it appears at
sampling gate CR1 and CR2. The attenuator provides some isolation and protection
for the sampling circuit. The protection module includes a switchable 20 dB pad
which is activated for input levels above +20 dBm. Simultaneously, alocal oscillator
signal is stepped-up by transformer T1 and associated components. The signal is
passed directly, or divided by 5 in U9 to a pulse forming circuit U1. Switching is
accomplished by U8 and band control line B2. Theinstrument control program operates
the band switch to select the proper operating band based on the RF frequency.

3-11. Thepulsesignal from Ul isfurther shaped and amplified by Q1 and Q2 to drive
step-recovery diode CR3, through transformer T3. Initially CR3 is forward biased
from the +5 volt supply through R22. The pulse signa from Q1 and Q2 drives CR3
into reverse conduction; however, CR3 does not "open” until al of its stored chargeis
depleted. At that instant the diode recovers and produces a large narrow pulse, which
is couple to the sampling bridge by T2, a balun transformer. The output of T2 is
nearly equal opposite polarity pulses. If the two pulses were exactly equal, they would
exactly cancel at the input and output of the bridge. Since such equality is never the
case, however, R14 is required to balance the bridge on the various operating bands.
R77 is adjusted when the local oscillator signal is between 2 and 4 MHz for optimum
sampler efficiency. R12 isadjusted when the local oscillator signal is between 10 and
20 MHz.

3-12. The operation of the sampling gate is shown in simplified form in Figure 3-3.
Each time the sampling gate is closed, by a short-duration pulse, the input capacitance
of the sampler amplifier plus any stray capacitance is charged to a voltage that is less
than the instantaneous RF input voltage. Before the next sample is taken, positive
feedback from the sampler amplifier causes additional charge to be placed on this
capacitance. Charge is added until the voltage at the output of the sampling amplifier
is exactly equal to the RF input when the sample was taken. This output is held
congtant until the next sample is taken. Successive samples are taken until the RF
waveform is reconstructed at 1.211 MHz or 346 kHz, depending on the RF frequency.
Additional feedback from the sampler amplifier maintains symmetrical reverse bias
on the sampling gate. When the carrier frequency is between 100 kHz and 2 MHz, the
1.211 MHz IF is selected and the local oscillator is set to about 18 MHz. Under these
conditions, the input signal passes through the sampling bridge without conversion.
The IF circuits then process the signal directly.

3-13. The sampler amplifier is composed of transistors Q3 and Q6-Q7 and associated
components The gain is fixed at less than one by a direct feedback connection. The
stage has a low output impedance required to properly bootstrap the sampling bridge.
The output of the sampling amplifier is connected to a switched 10 times attenuator
consisting of R37 and R38. Analog switches U2 and U3 are operated by the control
program, via data decoder U25, to select the signal, the signal divided by 10, or the
calibrator signal. The calibrator is connected to the IF circuits when the calibration
program is operating, otherwise the attenuator outputs are selected. If the carrier
level isgreater than about 100 millivolts, the signal isattenuated 10 times. Anamplifier
consisting of transistors Q14, Q15, Q17, Q18 and associated components is required
to amplify and buffer the IF signal. This stage has a gain of about 3.3, as determined
by R61 and R62. When the 1.211 MHz IF is selected, FET Q22 is operated to select
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the output of this stage. If the 346 kHz IF is being used, the signal isfiltered by a
750 kHz low-passfilter consisting L12, L13, C57, C58, and C59. Amplifier U10
has a gain of two which compensates for the insertion loss of the filter. The
output of U10 then becomes the IF signal.

3-14. Thissignal is connected to the AM and FM boards for further processing,
and to analog switch U6. U6 is operated by the control program, via data decoder
U25, to select one of two low-passfilters. Thefilters, consisting of L2-5, L10-11,
C38-43 and C51-52, are designed to reject the local oscillator signal and maintain
a bandwidth of at least one-half of the sampling rate. At any sampling frequency
the carrier signal will be converted to a frequency between dc and on-half the
sampling rate. Therefore, to insure proper signal discrimination, the filters must
have a bandwidth of at least one-half of the sampling rate. The filter bandwidths
are7 and 10 MHz. MECL line receiver U4 and associated components comprise
a limiter circuit. The limiter removes AM modulation and produces a square
wave output signal to drive U13, aTTL counter, and U12 a buffer amplifier used
to provide a sample of the IF signal for the frequency counter circuits.

3-15. The counter output signal is used to measure the IF signal frequency for
tuning and RF frequency calculation. Counter circuit U13 is programmed to
divide by 2 or by 7 as determined by the state of control line B2. If B2isaTTL
high, the 10 to 20 MHz local oscillator is active and U13 is set to divide by 7.
This convertsthe 1.211 MHz IF to 173 kHz. If B2isaTTL low, the2to 4 MHz
local oscillator is active and U15 is set to divide by 2. This converts the 346 kHz
IFto 173 kHz. The 173 kHz signal is connected to the local oscillator circuits for
further processing.
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Figure 3-2. Sampling Gate Oper ation
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Figure 3-3. RF Circuits Block Diagram
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3-16. Local Oscillator
Circuits

3-17. The loca oscillator circuits provide the signals to operate the pulse generator
circuits on the RF board. See Figure 3-4 and 7-5. A variable frequency oscillator is
tuned from 80 to 100 MHz to provide the input to a variable modulus counter. The
oscillator is designed and constructed to produce minimum residual FM. The output
signal is divided by 5, 6, 7, and 8 to produce four overlapping frequency bands of:

10to 12.5
11.4t014.3
13.3t0 16.6
16to 20 MHz

3-18. Theoscillator consists of FET Q1 and associated components. FET Q1 provides
the gain required to sustain oscillations, while transformer T1 and capacitors C5, and
C1 along with varactor diodes CR3 and CR4 form the tuned circuit. Feedback is
taken from the secondary winding of T1 and connected to the source of Q1 through dc
blocking capacitor C6. Diode CR2 provides output voltage amplitude control by
rectifying the feedback voltage and reverse biasing Q1, thus limiting stage operating
current. Capacitor C2 bypassesthe gate of Q1 at the frequency of oscillation. Resistor
R2 is required to establish initial gate bias and inductor L2 provides a dc return for
the source. The output of the oscillator is connected through high-pass filter, C9 and
R10, to isolation amplifier Q3 and associated components. The signal is further
buffered by impedance converter Q6, to drive the input of a variable modulus counter
circuit consisting of U12, U14A, and U15. The inverting output of U12B is level
trandated by Q9 and associated components. This signal is then routed to frequency
counter circuit on the VX1 Processor Board for frequency calculations.

3-19. Band switching is accomplished by the control program via data lines BO-B3.
The program (P) inputs of U15 are changed to cause U15 to divide by 5, 6, 7, or 8.
The output of U14A is ac coupled to the pulse generator circuits on the RF Board.
The 173 kHz IF signal from the RF board is connected to retriggerable one-shot U13.
The period of U13 isdetermined by R61 and C48 to be 2.9 uS, the semi-period of the
173 kHz signal. The duty cycle of the waveform on pin 6 of U13 isthen 50% and the
average value of the waveform isabout 1.5 volts. Amplifier U11 shiftsthe dc level of
the signal to make the average value about 0 volts dc. Resistor R37 adjusts the circuit
for exactly O voltsdc at 173 kHz.

3-20. The output of U11 is connected through resistors R59, R31, and analog switch
U9 to integrator U6a. The output of U6a is connected through a level shifting circuit
composed of RZ13 and U22. The output of U22 isthe voltage used to tune the oscillator.
Oscillator tuning is accomplished by varying the voltage at the junction of C10 and
L3 from -5 to -25 volts. Additional connections to the integrator permit the control
program to tune the oscillator using a digital-to-analog converter (DAC) located on
the VXI Processor Board.

3-21. Anaog switch U9 isdual switch array. The second section is used to operate a
bypass circuit consisting of U20. This circuit operates to speed up acquisition by
bypassing R8, a 4-7 megohm resistor, during search. Frequency acquisition in the
automatic tuning mode proceeds as follows. The input carrier frequency is applied to
the sampling bridgefor frequency conversion. Theresulting | F frequency issomewhere
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between dc and one-half of the local oscillator frequency. The input signa to
U13, the retriggerable one-shot, will produce an output waveform whose duty
cycle and thus average, value will be proportional to frequency. The control
program configures U9 so as to connect the integrator to R31, providing a closed
loop for frequency acquisition. Theintegrator will ramp until the input frequency
to U13is 173 kHz.

3-22. The control program monitors the dc voltage at the output of the integrator
and at the output of U11 to determine if a valid IF has been established. If the
integrator output is greater than +10 volts, the integrator is reset by connecting
the junction of resistors R22 and R27 to the input of U6a, with the DACIN input
set to 0 volts. The band is changed and the integrator is released. This process
continues until avalid IF is found. When avalid IF signd is found, the control
program changesthe DACIN dc level. This causesa current to flow through R29
which also causesthe | F frequency to change. The control program then measures
the resulting integrator output voltage change and cal cul ates the harmonic number.
Analog switch U9 is configured to connect the junction of resistors R22 and R27
to the input of U6a, and the DACIN voltage is adjusted so that the integrator
output voltage remains unchanged. The frequency acquisition loop is opened.
The final tuning is optimized by the microprocessor.

3-23. Amplifier U1 and transistor Q2 regulate the -15 volt supply down to -14
voltsto reduce power supply noise and ripple which improves the stability of the
oscillator circuits. The theory of operation of the calibrator circuits, which are
located on this assembly, is discussed in detail in Chapter 5, paragraph 5-4.3.14,
Cdlibrators (PVT).

Principles of Operation

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



C10

CR3 CR4 R
TO FREQUENCY
) COUNTER
c1 L1
it
3
8083
U12A
3 6 L
N N U128

<9 R10
Y > COUNTER

u1s C36
R4 C42,43 75V
U9
+15V

} LOCAL OSCILLATOR
— SIGNAL TO RF BOARD

UL4A

0
1
2
3

FROM RF
BOARD

paciN
Feo-Fel

U22,RZ13

Figure 3-4. Local Oscillator Circuits Block Diagram

3-8 Principles of Operation

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




[

3-24. FM Circuits

3-25. The frequency modulation circuits recover the audio signal from the
frequency modulated carrier. SeeFigures3-5and 7-6. Theintermediate frequency
signal from the RF circuits is connected through a 3 MHz, flat-phase, low-pass
filter consisting of inductors L3 and L4 and capacitors C1 and C4-C7 to a 4-
stage limiter. The limiter is composed of integrated amplifier arrays Q3 and Q8
and associated components. The stages are designed with small signal feedback
to minimize phase shift changes with level, thus minimizing incidental FM when
the carrier contains large amounts of AM. The output of the limiter is connected
to a pulse forming network consisting of Q13, R77, and R78, C48 and C49 and
L8. This circuit creates a differentiated signal which drives Ulb, a TTL flip-
flop, which is wired as an inverter to drive the FM detector.

3-26. The FM detector is a precision monostable multivibrator which operates
asfollows. Each positive transition of the signal at pin 11 of Ula (corresponding
exactly to each cycle of the IF frequency) causes the signa at pin 8 of Ulato go
low. Enhancement mode FET QL1 is turned off, and the constant current source
consisting of Q2, R2, R4, R11, R13, and CR1 charges C10 toward the positive
supply rail. When the voltage reaches the val ue established at the base of Q5 by
R30 and R28, transistor Q4 conducts and Q5 is turned off. This causes Q6 and
Q7 to turn on which resets Ula. FET Q1 is turned on and capacitor C10 is
discharged, completing the cycle. The result of this operation is a constant width
pulse a a rate equal to the IF frequency. As the IF frequency varies, the duty
cycle and thus the average value of the waveform changes.

3-27. Enhancement mode FET Q10 operatesin parallel with Q1 to toggle current
switch Q11 and Q12. The collector current of Q12 is arectangular pulse with a
duty cycle determined by the instantaneous IF frequency and an amplitude
determined by a precision current generator consisting of AR2, Q9 and associated
components. The 220 kHz low-pass filter consisting of capacitors C36, C39,
C41, and C42 and inductors L6, L9, and L10 removes the IF frequency
components from the signal leaving only the modulation information. A phase
equalizer consisting of C27, C28, C33, L5, L12, and R51 linearizes the filter
phase response. Transistors Q15 an Q16 and amplifier AR3 level shift and
amplify the signal to drive the audio circuits. Two local power supplies are
required by the FM circuits. Oneis generated by Q14, R63, R70, R71 and C35.
Thiscircuit isolates the -15 volt instrument supply. The other isa +5 volt supply
generated by R14, R15, C12, and AR1. This supply powersthe TTL circuitson
the FM board.
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3-28. AM Circuits

3-29. The amplitude modulation circuits recover the audio signal from the
amplitude modulated carrier. Additionally, these circuits provide adc signal which
is proportional to the carrier level at the RF IN connector (See Figures 3-6 and 7-
7.) Theintermediate frequency signa from the RF circuits is connected through
a 3 MHz, flat-amplitude, low-pass filter consisting of inductors L5 and L6, and
capacitorsC1, C7, and C10to aninput amplifier composed of Q3-Q6 and associated
components. The gain from the input of the filter to the output of the amplifier is
about 1.5, as determined by resistors R1, R7, and R19. This stage is carefully
compensated by R88, C62, R18, and C19 to provide very flat response from less
than 100 kHz to greater than 2 MHz. A flat frequency response is required to
maintain low incidental AM when the carrier contains large amounts of FM.

3-30. The programmable attenuator maintains the output of the AM detector
within reasonable limits while the carrier level changes about 40 dB. The
attenuator consists of two light dependent resistors (LDRs), two control loops, an
8-hit DAC and two isolating transistors.

3-31. Each of the two control loops operate as follows. A current flows through
the variable resistance element of DS1 producing a voltage drop. This drop is
monitored at oneinput to loop amplifier AR1a, whilethe other input isareference
voltage of about -0.5 volts. The output of AR1ais then the amplified difference
between the reference and the drop across DS1. This error voltage is coupled to
the LED portion of DSL through buffer Q7 in such away asto reducethisdifference
to nearly zero. The result is that by adjusting the current through the LDR, the
resistance can be set precisely. The variable current is supplied by U2, an 8-bit
DAC and isolating transistors Q8 and Q9. The current outputs of the DAC are
differential, and proportional to the magnitude of the 8-bit digital data. When the
most significant bit, B1 of U2 is high and all others are low, the two currents are
nearly equal. The magnitude of this current is set by resistor R5. Any other
combination of bitswill increase one current while decreasing the other. Thetwo
attenuator arms track the DAC current and thus produce an attenuation which is
proportional to the digital data. The control program adjusts the digital data to
adjust the dc output of the AM detector.

3-32. An amplifier consisting of transistors Q10 and Q13-Q16 increases the
level of the attenuator output about 18 times as determined by resistors R42 and
R40. The input impedance of the stage is high to avoid loading the attenuator,
and the output impedance is high to maximize the loop gain of the following
stage, the AM detector. The AM detector is a linear-active design, that is, the
diode rectifiers are linearized by including them in the feedback path of a high
gain amplifier. The amplifier consists of transistors Q19-Q21 and associated
components. The stage is optimized for high gain and high output impedance to
drive the nonlinear feedback elements. The half-wave rectified voltages at the
junctions of CR6a and CR6b and R68 and R71 are buffered by Q22a and Q22b
and amplified by differential amplifier AR2. A 220 kHz, seven pole, low-pass
filter consisting of inductors L10-L 12 and capacitors C50-C54, and C56 removes
IF frequency components from the signal, leaving only the modulation and dc
components. Amplifier AR3 provides an additional gain of two. Resistors R85-
R87 provide a means to compensate for various offsets between the detector and
the output of AR3. An amplifier consisting of transistors Q12, Q17, and Q18
provides a sample of the leveled AM signal to the front panel IF OUT connector.
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3-33. Filter Circuits

3-34. The recovered modulation from the AM or FM circuits is further processed by
thefilter circuits. See Figures 3-7, and 7-8. Relay K1 is operated to select the output
of the FM board for either FM or PM modulation, or the output of the AM board for
AM modulation. Relays K2 and K3 select either an attenuator, or a 50 kHz, seven
pole, low-pass filter as determined by the control program and the low-pass filter
selection. The 50 kHz filter isin the measurement path for all low-passfilter selections
except the 220 kHz filters which are located on the AM and FM boards.

3-35. Capacitors C15 and C16 remove any dc information from the signal beforeitis
connected to a programmable attenuator consisting of R10, R11 and U3a. When the
modulation signal is greater than 52.00 kHz, RAD, or %, the attenuator is selected.
The dua diodes in CR4 protect the following stages from severe overload during
range switching. Buffer amplifier AR1 has a gain of ten as determined by resistors
R9 and R17. This stage is inserted in the signal path when the modulation is less
than 5.200 kHz, RAD, or %, otherwiseit is bypassed. Unity gain buffer AR12 drives
the high-pass filter array. The filters are 3-pole Butterworth designs except for the <
10 Hz filter which is dc coupled at this point. Resistors R19 and R26 set the insertion
loss of the < 10 Hz position to equal that of the other active filters. The other filters
are designed to cut off at 30, 300, and 3000 Hz. The control program operates analog
multiplexer U4 based on the high-pass filter selection.

3-36. Amplifier AR2 and associated components comprise the 30 Hz filter. Similarly
AR3, AR4 and associated components comprise the 300 Hz filter, and 3000 Hz filter
respectively. Amplifier AR5 increases the signal approximately 4.6 times, as
determined by resistors R30 and R31 and drives alow-passfilter array. The 3 and 15
kHz filters are 3-pole Butterworth designs, and the 20 kHz filter is a 3-pole Bessel
design. Additionally, a through position is provided for the 50 and 220 kHz filters,
and a gaussian filter consisting of R34, R38, R40, C36, C38, and C41 is provided for
calibration. Analog multiplexer U5 is operated by the control program based on the
low-pass filter setting or the carrier frequency to select the appropriate filter.

3-37. Unity gain buffer AR8 drives the de-emphasis and phase modulation filters.
The de-emphasis networks are single pole gaussian filters with cut frequencies of
212 Hz, 2.122 kHz, 3.183 kHz, and 6.366 kHz corresponding to the time constants of
750, 75, 50, and 25 microseconds respectively. Amplifiers AR9aand b and associated
components comprise the phase modulation filter. Thisfilter is designed to have an
insertion gain of unity at 1 kHz modulation frequency, and aresponsethat approximates
an ideal integrator over most of the audio frequency range. Analog multiplexer U7 is
operated by the control program to select the appropriate de-emphasis network as
determined by the de-emphasis filter setting. Additionally, the control program
bypasses these networks in the AM measurement mode, and selects the phase
modulation filter in the PM mode.

3-38. Unity gain amplifier A10 buffers the signal which is connected to the detector
circuit board through analog switch U8. U8 is operated by the control program to
select pre-display or post-display de-emphasis as determined by SPCL functions 7 or
8, or the de-emphasismode as set viathe V X1 buscontroller. Amplifier AR11increases
the signal by about 2.4 times as determined by resistors R53 and R54 to generate the
front panel AF OUT signal. Resistor R55 determines the output impedance of 600
ohms and diodes CR7 and CR8 provide reverse power protection for AR11. Digital
control signals for the filter board are latched from the instrument control bus by 8-
bit Expanders U2 and U6.
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3-39. Detector
Circuits

3-40. The recovered modulation signals from the filter board are converted to dc
signals by the detector circuits. The detectors include plus and minus peak detectors,
an rms detector, and an average detector. (See Figures 3-8 and 7-9.) Thisrecovered
modulation signal is AC coupled to analog switch U1 through coupling network C36
and R5. Analog switch U1l is operated by the control program to connect the peak
detector circuits to the audio signal or a ground reference established by R11 and CB6.
The output of U1 is connected to the input of U13d through an equalizer network
consisting of R12 and R13 and C37 and 38. This network compensates for a dight
decrease in peak detector efficiency at about 250 kHz. U13d and U13c are voltage
followers cascaded to drive the positive peak detector. The output of U13d also drives
a precision inverter circuit consisting or U13a and R55a-R55d which in turn drives
the negative peak detector through voltage follower U13b. Thisseemingly unnecessary
symmetry is required because the full-scale resolution of the peak displays is 0.02%.
The positive and negative peak detectors are identical circuits driven by audio signals
that are 180 degrees out of phase.

3-41. Amplifier U15 and U19b and associated components are arranged as a positive
peak detector. During the positive excursion of the audio signal, the output of U15 is
driven positive; capacitor C20 then charges through CR3. Amplifier U19b buffers
the voltage across C20 and adds a small offset. When the output of U19b reaches a
value equal to the positive peak of the waveform plus a small increment, the output of
U15 goes negative and thus terminates the charging of C20. The output of U19b is
then equal to the positive peak of the audio signal. The small offset created by R24
and R25 is required to insure that there is a net positive charge on C20 when the
signal on pin 3 of U15 is zero. Diode CR1 improves frequency response by limiting
the voltage excursion at pin 6 of U15 at about -0.7 volts in the negative direction.

3-42. The peak detector consisting of U16 and U19a and associated components
operatesin an identical manner, except that the audio signal at pin 3 of Ul16isinverted,
so that the positive output voltage at pin 1 of U19a represents the negative peak of the
audio waveform. Analog switch U6, R20 and R22 are connected across capacitors
C20 and C21 to reset the peak detectors during the various phases of the peak
measurement cycle.

3-43. The measurement cycle proceeds as follows: The control program asserts the
peak detector reset signal discharging capacitors C20 and C21. Analog switch Ul is
set to connect the ground reference network R11 and C6 to the input of U13d. After
ashort wait for transients to settle, the reset signal is removed and both peak detector
outputs are measured. The measurements represent the zero input signal condition of
the detectors. Thereset signal isagain asserted, and analog switch U1 is set to connect
the audio input signal. The reset signal is again removed and both peak detectors are
again measured. The measurement represents the output of the detectors including
the input signal and offsets. The offsets are removed by the control program and the
corrected measurement displayed on the front panel digital display. The measurement
cycle is repeated by the control program as required. The peak average display is
generated by adding the plus and minus peaks and dividing the result by two.

Principles of Operation

315

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



3-44. The outputs of the peak detectors and adc signal from the AM detector are
routed through an analog multiplexer, U7, to amplifier U22b. The circuit gainis
three, as determined by R43 and R37, which brings the full-scale output of the
peak detectors and the nominal output of the AM detector to about three volts.
This signal is connected through analog multiplexer, U9, to second amplifier
U22a and associated components. This stage is designed to have a gain of about
2.04 and a dc offset of about 100 millivolts. Gain isrequired to increase the full-
scale signal to about 6 volts for later analog-to-digital conversion; the offset is
required to insure that inputs near zero volts still produce a positive dc output.
Theoutput of U22aisrouted to the VX1 Processor Board to a16-bit A/D converter.

3-45. Several other signalsare connected to multiplexer U9. A signal representing
the output of the frequency acquisition integrator is attenuated and level shifted
by resistors R33, R34, and R35. When the output of the integrator is +10 valts,
the voltage at the pin 5 of U9 will be about 3.7 volts and when the output of the
integrator is-10 volts, pin 5 will be about 0.58 volts. A second voltage from the
frequency acquisition discriminator is attenuated and level shifted by R38, R40,
and R41. For discriminator voltages between +3 and -3 valts, the voltage at pin
4 of U9 will vary between 3.2 and 0.8 volts respectively. Pin 7 of U9 isgrounded
to provide a zero volt reference for the analog to digital converter. Three other
inputs to U9 will be covered separately below.

3-46. A second audio signal is AC coupled by coupling network C4, C5, R18 and
R19 to analog switch U5. Thissignal represents an amplified version of the signal
at the peak detectors. Resistors R18 and R19 divide the input signal by ten, so
that the signal at pin 3 of U14 is either the input signal, or the signal divided by
ten, as determined by the setting of U5. The stage gain of U14 isset at 11.5 as
determined by resistors R6 and R7. Capacitor C7 provides high frequency
compensation. Similarly, the output of U14 isconnected to an attenuator consisting
of R8 and R9, analog switch U5, and a second amplifier U18. Diodes CR7-CR10
and resistors R57-R59 speed overload recovery of U14 and U18. Integrated circuit
U18 is also configured for a gain of 11.5 and is AC coupled to an attenuator
consisting of R1-R4 and analog switch U4. This attenuator is programmable for
an attenuation of zero, six, fourteen, or twenty dB. Amplifier U20 is configured
for again of 11.5 and is AC coupled to rms detector U8.

3-47. The complete amplifier/attenuator chain is programmable for again change
of 0to 60 dB (1000 times) in steps of 6 or 8 dB. Gain is established asrequired by
the control program to maintain the output of the rms detector between about 1
and 3 volts dc, corresponding to rmsinputs of 1 to 3 volts respectively. Capacitor
C26 determinesthelow frequency characteristics of thermsdetector and is selected
to maintain modest errors down to about 10 Hz. The output at pin 6 of U8 is
connected to multiplexer U9 as one of the possible inputs to the analog to digital
converter. An average detector consisting of U21 and associated components
monitors the signal level at the input to the high-pass filter array. This detector is
used to determine if an overload condition exists in the filter circuits, since the
filters may attenuate an overrange signal before it is detected by the peak or rms
detectors. This detector is also used for autoranging in the PM measurement
mode.
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3-48. Thevoltage at pin 2 of U21 is nearly zero due to the amplifier's high open loop
gain. The voltage at the junction of C35 and R39 produces a current which also flows
through R44, CR6, and CR5. If the current is sinusoidal, the current flows through
R44 and CR5 on one half-cycle of the waveform, and through CR6 on the other half-
cycle. Thevoltage at the junction of CR5 and R44 isthus half-wave rectified, and adc
voltage equal to the voltage peak divided by PI (3.14159) is produced. Thisvoltageis
connected to pin 10 of multiplexer U9 through filter R45 and C33. Thefilter removes
the AC components from the rectified signal. 8-bit Expanders U3 and U10 are used to
store the control data from the instrument bus. Power supply decoupling is provided
by L1, L2, L3, C1, C2, and C3. Additiona supplies ( +5 and -5 volts) are generated
on board by U23a and b, and resistors R27, R29, R31, and R32. Capacitors C10 and
C13 provide filtering to reduce power supply noise.
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3-49. VXI Processor
Circuits

3-50. The VXI Processor circuits provide the microprocessor control of al functions
of theinstruments. Additionally, the VX Message-Based Interface chip islocated on
the board as are the tuning DAC, the A/D converter, a Field Programmable Gate
Array (FPGA), complex logic device (CPLD) and aUniverse Asynchronous Receiver/
Transmitter (UART).

3-51. The 68000 microprocessor executes a control program stored in the 1M Flash
memory U16. Program variables and instrument configuration is stored in random-
access-memory (RAM) U2 and U7. Instrument control is accomplished by an I2C bus
wherethe FPGA U10 generatestherequired interface signals. V X1buscommunications
is controlled by U12 a Message-Based Interface Ship. Analog-to-digital conversion
is accomplished by one-half of DAC U19 in conjunction with reference AR4,
comparator U23 and precision resistor array RZ1. The other half of U19 is used to
tune the local oscillator circuits.

3-52. Local communications on the VXI Processor Board are via the high-speed
CPU data bus D00 through D15 and address bus A01 through A19. Address lines
A20 through A23 are not utilized. Memory space is partitioned by CPLD U11 as
follows:

Address Function

00000 - 1FFFF ...t Flash EPROM, U16

20000 -2 FFFF ....oooieeeieeieeeteeeteeie e RAM, U2 and U7

40000 -4 0FFF ..o, FPGA, U10

471000 -4 AFFF ..o A/D conversion, U19a

42000 -4 2FFF ..o D/A conversion, U19b

43000 -4 3FFF ..ot FPGA Download Register, U10
6000-80FFF ......ceeeveeeeeeeceeereecte e VXlbus ASIC, U12

81000 -8 1IFFF ....ocveeveeticececeeceee e, LED Lamp register, CR3-4

A 0000 -B FFFF ....cvevteeeteeeeee e, UART, U20

3-53. At power-on, the VXI backplane signal SYSRESET is asserted typical by a
Slot 0 Controller. This causes the VXlbus ASIC U12 to enter the HARD RESET
state activating the SFTRST output. Thissignal is further decoded in the CPLD U11
and reset signalsare sent to the FPGA U10, UART U20, DA C U19 and microprocessor
U21. Additionally, the microprocessor HALT signal is decoded when SY SRESET is
asserted. This causes the microprocessor to enter a total system reset state until
SYSRESET is de-asserted at which time the control program starts executing.

3-54. The code beginswith theinitialization of the VXIbus ASIC U12 in conformance
with VXlIbus System Specifications Rev. 1.4. All front panel LEDs are shut off,
interrupts are disabled, and then the ASIC asserts SY SFAIL, lighting the front panel
SYSFAIL LED. TheVXI controller then de-asserts SY SRESET and the unit performs
a self test. This self test initializes the instruments capability to execute VXI bus
communications. If after 4.9 seconds the SYSFAIL LED remains lighted, then the
instrument has failed the self test. However, when the instrument successfully
completes its self test, SY SFAIL is de-asserted and the SY SFAIL LED isturned off.
The unit remains in an idle state waiting for a Begin-normal-Operation command.
This command launches the 8701 Modulation meter into full operation by initializing
the reset of the devices then executing the measurement loop.
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3-55. Complex Programmable Logic Device U11 provides the common controls
for all of the peripheral devices such as read, write, chip-select and reset.
Additionally, control signals are decoded for programming the FPGA at instrument
initialization. All interrupts pass through the CPLD and are decoded before
passing on the information to the microprocessor. All clocks generated in the
CPLD are derived from the VXI backplane 16 MHz clock. The clocks are: 8
MHz for the microprocessor and VXI ASIC, 4 MHz and BaudCLK for the UART
and a programming clock for the FPGA. The front panel LED control lines are
also decoded by U11.

3-56. VXI Message-Based-interface Chip U12 provides the 8701 with all of the
configuration registers and message-based device registersrequired by the VXIbus
specification, as well as control circuitry and V Xl1bus arbitration. Bi-directional
buffers U3 and U4 used on the data lines and buffer U18 for the interrupt request
lines are required for driving the high-current backplane signals of the VXIbus.
Switch S1 provides for the selection of the logical address of the 8701 as seen by
the VX1 controller. Valid VXI device addresses are 1-254.

3-57. The primary functions of the Field Programmable Gate Array U10 are 12C
signal generation and decoding and frequency counting of the LO and IF signals.
The 12C function converts an 8-bit parallel data byte to a serial data byte and
vice-versa while providing the required 12C timing along with Start, Stop and
ACK hits. Two 32-bit frequency counters provide the data required for frequency
acquisition. Carrier frequency measurements are made by counting the local
oscillator for N gate cycles, where N is the harmonic number used to generate the
intermediate frequency. Simultaneously, the intermediate frequency is measured
and the difference is calculated as the carrier frequency. The expression relating
the three frequencies is:
Frf=N* Flo - Fif

P10, comparator U15 and associated components convert the IF signal to TTL
for further processing in the FPGA. P11, T1 and associated components boast
the LO signal (80 - 100 MHz) to levels acceptable to drive the inputs. The
timebase for the frequency counters are derived from the VX1 backplane signals
CLK10P and CLK 10N and are level shifted by U5 and associated components.
Alternatively Y1 via J1, P3 can be used as the timebase clock allowing the
frequency counters to operate without the need of the backplane 10 MHz.

3-58. Analog-to-Digital conversion is accomplished by the control program,
one-half of DAC U19, comparator U23, and precision resistor RZ1. The analog
signal to be measured is connected to pins 1 and 4 of RZ1 which parallels two of
the precision resistors and connects them to pin 2 of U23. Also connected to pin
2 isone precision resistor of RZ1 which is connected to the -10.0 volt reference
generated by AR4. A second resistor of RZ1 is connected to the Vout_A output of
DAC U19. The control program successively sets data bits and tests the output of
U23 (CMPI) via FPGA U10. The progression is from most significant to least
significant bit. If the comparator changes states, the bit is reset, otherwise it is
left set. This successive approximation continues until 13 bitsare tested. Control
of the local oscillator is accomplished with one-half of DAC U19. The 16-bit
digital word representing the desired output (-10 to +10 volts) is ssimply written
to U19 and the output taken from the Vout_Bterminal.
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3-59. Non-volatile datais stored in E2PROM U1. Calibration factors for al internal
calibrations along with frequency tuning tables resid within the E2PROM. Data is
stored and retrieved via I°C protocol.

3-60. Universal Asynchronous Receiver/Transmitter (UART) U20 and U14 provide
an RS232 interface used primarily by factory authorized personal for troubleshooting
purposes. However, this interface may be used to monitor the instrument's activities.
Mounting holes for a 3 pin header (0.100 inch spacing) are provided on the board.
The pinout is as follows: E2-receive, E3-ground, E4-transmit. The communication
parametersfor the UART arefixed and are asfollows. Baud-38.4k, Parity-none, Duplex-
full, Data hits-8, Stop bits-1. If aterminal set to the parameters outlined above is
connected to the RS232 port, the user can monitor the status of the instrument
configuration and the active measurement in progress. The status is updated and sent
over the interface at the completion of parsing and executing incoming VXIbus
commands. Then the active measurement is updated and displayed at the completion
of each measurement cycle. This provides a good means on how the unit isworking if
for some reason unexpected results were being encountered using the VXIbus.

3-61. Analog switchesU28 and U29 were added to isolate the cross-coupling of signals
between the 1°C bus and the local oscillator. The switches are normally closed when
theinstrument isin the Unlocked state allowing 12C signalsto control the 8-bit expander
located on the Local Oscillator board. Once the instrument successfully locks onto an
incoming signal, the LOCK LED is turned on. This control signal also controls the
analog switches. When active, the switches open removing the digital noise from the
local oscillator assembly yielding a quieter LO signal.

3-62. The power supplies required for the 8701 are +5, +12 and £15 VDC. The 5
and +12 volt supplies provided by the VXI backplane are used directly with local
bypassing at all critical areas. The £15 volt supplies are generated by regulators
connected to the +24 volt lines on the VXI backplane. Voltage regulators U26 and
U27 are enclosed in feedback loops to improve regulation and increase the operating
voltagesfrom 5 to 15 volts. Capacitors C27-28, C32, C34, and C100-101 reduce input
ripple voltage and D1-4 provide reverse voltage protection. Reference U24 is the
primary reference for the power supply circuits. Precision resistors RZ4a, RZ4b and
RZ4c configure AR2afor again of +1.5. This converts the +10.00 volt reference into
+15.00 volts. RZ4d and RZ4e configure AR2b for a gain of -1 which inverts the
+15.00 volt supply into -15.00 volts. Zener diodes CR5 and CR6 are required to insure
proper start-up of the supply and are normally reversed biased when the supply is
operating properly. C30 and C31 provide local bypassing to maintain loop stability as
the supply loading changes. The +10.00 volt reference is also inverted via AR4 to
furnish the needed reference (-10.00 volts) for DAC U19.
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Chapter 4

Operating Instructions

4-1. Introduction

.eeee—
4-3. Operating
Controls (Fields),
Indicators and
Connectors

4-5. Initial
Connections

4-2. This chapter contains complete operating instructions for the Model 8701
Modulation Meter. Included are description of the Soft Front Panel controlsand indicators
and the hardware connections. The executable soft front panel program interactively
controls the instrument. Subsequent paragraphs provide detailed procedures for
performing the measurementsthat theinstrument isused for. Prior to using theinstrument,
the user should carefully read the first four chapters of thismanual. In the procedures,
typical measurement situationsare used to hel p the user devel op asense of the capabilities
of the instrument.

4-4. The Modulation Meter does not have any solid (hardware) controls rather it
utilizes a soft front panel which is displayed on a PC monitor. All switch selection and
corresponding indicator action is accomplished via"mouse" control. The soft control
and indicator, and hardware connectors are shown in Figure4-1 and listed in Table 4-1.
Thetable providesthelocation (viaindex No.) and function of each operating component
of theinstrument. However, two connection test points (TP) are located on individual
printed wiring boardsin the shield assembly. During the various operating procedures,
other pop-up screens will display soft controls. The function of these controls (field)
will beexplainedin detail during the procedure.

4-6. Connections to the Modulation Meter are primarily made from the front panel
connectors (Figure 4-2). Therearetwo BNC connectors (IF and AF OUT) and asingle
N Type connector (RF IN). However, two additional outputs are available at the AM
and FM printed wiring board. (Refer to paragraph 2-9.) To access these connections
proceed as follows:

a. Remove the 29 screws securing the top cover to the shield assembly.

CAUTION

This equipment contains parts sensitive to damage by electrostatic discharge (ESD).
Use ESD precautionary procedures as described in TO 00-25-234 when touching,
removing, or inserting parts or assemblies. When handling static sensitive devices,
wear askin contact wrist strap.

b. At this point a cable connection can be made to the AM-OUT test point (TP3) on
the AM PWB.

NOTE

Any connection made, even though temporary, should be soldered in place to prevent
accidental shorting or premature disconnection.
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Table4-1. Control Fidds, I ndicator sand Connectors

Fig.4-1 Screen/Panel Nomenclature Function
IndexNo.

1 File File does not contain functional selection at
the present time.

2 1Y Indicator only. Lightswhen LEVEL mode
is selected.

3 Options There are no options available at the
present time.

4 dBm Indicator only. Lightswhen LEVEL mode
is selected.

5 Help An on-screen Help filewill be developedin
the near future.

6 dB Indicator only. Lightswhen"RatioindB" is
selected on Modulation Panel sub-menu.

7 Hz Indicator only. Lightswhen FREQ or FM
mode s selected.

8 kHz Indicator only. Lightswhen FREQ or FM
mode s selected.

9 Measurement Display Field Displays measurement.

10 % Indicator only. Light when AM mode or
"Ratio in Percent" is selected.

1 RAD Indicator only. Light when PM modeis
selected only.

i Ratio Mode Enabled Indicator only. Lightswhen AM, FM or
PM modes are selected.

13 Detector Selection Selects + or - peak detector, + peak
average or true RMSfor display.

14 Detector Hold Sel ection ON/OFF Used to hold the greatest peak
measurement

15 Reset Clears Modulation Meter of any errors.
Restores instrument to default conditions
(BeePGO9RE)

16 Send/Receive Sends data from computer to Modulation

Meter (Receiveis non-functioning).
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Table 4-1. Control Fields, Indicators and Connectors (Continued)

Fig.4-1 Screen/Pand Nomenclature Function
Index No.

17 De-emphasisFilter Selection Selectsthe 25 us, 50 us, 75 us, 750 us de-
emphasisfilter or de-selects (OFF) de-
emphasisfilter.

18 STOP Escape from Modulation Meter program to
Windows Main Menu.

19 Error Messages Error messagesfrom Table 3-8 are dis-
playedinthisfield. Typein CL in Send/
Receive Sub-menuto clear error.

20 Low-PassFilter Selection Selectsthe 3,15,20,50 or 220 kHz low-
passfilter.

2 Self Test When selected performs a diagnostic check
of Modulation Meter hardware/software.

2 Logical Address Logical addressesof 1to 256 areavailable,
however 30 is currently used for the
Modulation Meter.

PA] Measurement Function Selectsthe FREQ, LEVEL, AM FM or
PM asthe active Function. IDLE isanon-
functioning position.

24 High-PassFilter Selection Selectsthe <10,30,300 or 3000 Hz High-
PassFilter.

) IFOUT Used to connect intermediate signal to
external test equipment.

% AFOUT Used to connect demodulated signal to
external test equipment.

2z RFIN Connector used to apply an external carrier
signal.

2 Front Panel Extractor Handles Providesleverageto release 8701 from
V XI chassisbackplane.

2 Front Panel Retaining Screw Secures Front Panel to VX1 bus chassis.

30 OVERLOAD LED Indicates that the input signal is greater than
30dBm and protective relays are open.
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Table 4-1. Control Fields, Indicators and Connectors (Continued)

Fig.4-1 Screen/Pandl Nomenclature Function
IndexNo.
3 LOCKLED Indicates that the 8701 has locked onto
asignal.
74 READY LED Indicates Modulation Meter software is "up
and running".
3 SYSFAIL LED IndicatesaVXI bus system failure.
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|
4-7. Using the
Modulation Meter

¢. Connect theinner signal conductor to the test point (TP) and solder-tack in place.
Make a suitable ground connection.

| WARNING I

To prevent injury to personnel during soldering, do not use acid-core solder or an acid
flux. Use care not to burn insulation during soldering. Eye protection must be worn
during soldering/unsoldering operations to prevent injury to personnel.

d. Replace the top cover on the shield assembly carefully keeping the cable free.
e. Secure the top cover to the shield assembly with 29 screws.

f. Theinstrument is now ready for any test within the scope of its capabilities.

4-8. TheModulation Meter usesthe computer monitor and mouseto select al functions,
initiate and stop testsand for visual display of all results. A soft screen display (outline)
of the Modulation Meter designates various fields to function as controls. When a
particular mode of operation is selected by clicking on one of the "Measure Function”
field modes, pop-up menus for that mode are also displayed in typical windows type
screen overlays. Each pop-up menu contains control fields to provide additional
operating controls and data input fields. Theinteraction of the main menu and pop-up
menus is extremely important in learning to use the Modulation Meter quickly and
effectively. Thefollowing paragraphs describe the function of theinstrument controls,
indicatorsand connectors. Inaddition, how to usetheinstrument to effect measurements
is also described.

4-8.1. Mode Selection Control. The"Measurement Function” control (Figure4-1) is
used to select the function to be used and to enable the appropriate indicators. The
functions are FREQ, LEVEL, AM, FM and PM. (IDLE isanonfunctional condition.)
Refer to Table 4-1 to determine which indicators function with the individual mode
positions. To select amode proceed as follows:

a. Position the cursor over the desired "Measurement Function™ and click.

b. For example, select the FREQ function.

c. Notethat the"Frequency Panel" sub-menuisdisplayed (Figure 4-3) and either the Hz
or kHz indicator light comeson.

d. Select the FM function and note that the Hz or kHz indicators stay on. One of those
two indicators always lightsin the FREQ or FM mode of operation.

e. The other function modes operate in the same manner.
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4-8.2. Data Keyboard. The Modulation Meter utilizes the PC keyboard for all
communication between the instrument printed wiring board (PWB) in the VXI
system and the computer Operation of the keyboard is conventional. Characters
typed on the keyboard will appear in the appropriate fields on the pop-up menus or
the "Measurement Display" Field in the Modulation Meter. Proceed asfollows:

a. Set the cursor on the FREQ mode and click.

b. The Frequency Panel pop-up menuwill display (See Figure4-2) and either theHz
or kHz indicator will light.

c. Thecontrol fields on the Frequency Panel are now accessible to the user.

=
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Figure4-3. Frequency Panel Pop-up Menu
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4-8.3. Measurement Control Fields. The measurement control keys consist of the
groups of switchesmarked FILTERS and DETECTORS (Figure4-1). Thesekeysmay be
operated at any timeand will affect the MODULATION. Thefilter switchesare arranged
as self-cancelling groups. Depressing any High-Pass switch will cause the selected
filter to be placed into the measurement channel and cancel any other selected High-
PassFilter. Similarly, depressing any Low-Pass Filter will cause the selected filter to be
placed into the measurement channel and cancel any other selected Low-Pass Filter.
The maximum Low-Pass bandwidth selection is a function of carrier frequency. The
control program will automatically adjust the Low-PassFilter cutoff frequency asrequired.
The carrier breakpoints and L ow-Pass Filtersare:

Carrier Filter

<500kHz 15kHz max.
<10MHz 50kHz max.
>10 MHz 220kHz max.

4-8.4. The De-emphasisFiltersare normally available when measuring FM only. They
are selected in the same manner as the High-Pass and Low-Pass Filters, but are
automatically removed from the measurement channel when AM or PM modulation
function is selected. The selected De-emphasis Filter will be restored when the FM
function isagain selected. Additionally, the De-emphasis Filters may be placed before
or after themodulation display. Thisisaccomplished by selecting SPCL function 7 for
pre-display and SPCL function 8 for post-display De-emphasis. SPCL function 9 permits
the De-emphasis Filters to be selected in the AM measurement function. Thisisuseful
for performance verification of thefilter 3dB points.

4-8.5. The second group of measurement control keysisthe DETECTOR fields. The
peak detectors are normally used to measure modulation, however, precision rms
detectors are included in the Model 8701. These detectors are used primarily to
characterize noiseresidualsand complex or distorted modul ation signals. Two detectors
are provided. The normal function of the RMS mode is to select an rms calibrated
display; however, SPCL function 18 or the "PR" command can be executed to change
the RM S key to select rms detection calibrated in peak for sinusoidal modulation. This
is particularly useful when comparing peak and rms indications of noisy signals. The
Peak +, -, and + keys, and the RM Skey, are arranged such that only one detector can be
selected at atime. The Detector Hold Selection field isused to activate the hold detector
mode. It is an alternate action function which can be used with any detector. In
operation, as modul ation measurements are made, thelarger of the current measurement
or the previous measurement becomesthe displayed modulation. Clicking onthe Detector
Hold Selection activates this mode, then clicking again cancelsit.

4-8.6. Display Messages. The Modulation Meter has two windows for displaying
messages. The measurement display field in the top left hand portion of the Soft Panel
display providesthe user with the measurement in process. (This would be a maximum
of 10 digits.) A normal error response is for an error message to appear in the Error
Messagesfield followed by anumber indicating the nature of the error. Error codesare
tabulated in Table 4-2 along with a description of the error.

Operating Instructions
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Table4-2. Instrument Error Codes

Error

Number Meaning

Operation:
01 Carrier Frequency entry out of range.
02 Carrier Level entry out of range.
03 Reserved.
04 AM modulation entry out of range.
05 FM modulation entry out of range.
06 PM modulation entry out of range.
07 SPCL function entry out of range.
08 PRGM entry out of range.
09 Units do not match active function.
10 Too many characters entered into display.
11 SPCL function requires A9J1 installed.
12 SPCL function not active.
13 Requested Program is empty.
14 Programisrecall only.
15 V X1bus, bus address out of range.
16 VXlbus, non-existent mnemonic.
17 V Xlbus, data string format error.
18 V XIbus, input text buffer overflow.

Calibration:
20 AM calibration fault.
21 FM calibration fault.
22 PM calibration fault.
23 RM S detector calibration fault.
24 Average detector calibration fault.
25 Quasi-peak detector calibration fault.
26 Carrier Levd calibration fault.
27 <10 Hzfilter calibration fault.
28 220 kHz filter calibration fault.
Hardware:

30 Oscillator setup error band 1.
31 Oscillator setup error band 2.
32 Oscillator setup error band 3.
3 Oscillator setup error band 4.
34 Frequency Counter self-check error.
35 Memory error, ROM.
36 Memory error, RAM.
37 Memory error, EEPROM.
38 VXlbus interface fault.
39 Instrument interface fault.

4-10
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4-8.7._Special Functions. Several of the Modulation Meters operating features are
internally programmable by selecting a special function. These functions allow the
operator to change measurement configuration, aswell as change the hardware state of
theinstrument. All of the special function messagesarelistedin Table4-3. Toinitiatea
special function proceed as follows.

a. Click onthe Send/Receivefield (Figure 4-1) on the Soft Panel display.

b. Note that the User Interactive Send/Receive Panel pop-up menu (Figure 4-4) is
displayed.

c¢. Position the cursor in the "Send Message" window and Type S, P, space, and 5.

d. Click onthe"Send" field and the special function will be sent to the instrument via
the VXlbus. Inthis particular example (SP5) slows the response of the peak detectors
for modulation signal frequencies below 200 Hz. The detectors are optimized for
signal frequencies greater than 200 Hz for maximum speed. Below 200 Hz additional
filtering is required.

4-8.8. Front Panel Connectors. The Model 8701 is normally supplied with three
connectorson thefront panel, RFIN, IF OUT, and AF OUT. These connectorsare most
often used.

a. TheRFIN connector isthe meansto apply atest signal tothe Model 8701. Itisatype
N connector which is the preferred connector in this frequency range. The nominal
input impedance at the RF IN is50 ohms (SWR < 1.5). TheRFIN isdesigned to accept
inputs of 40 voltsdec, or 35 voltsac without damage. A protection circuit automatically
disconnects ac inputs exceeding about +30.2 dBm. The carrier level responseis shown
inFigure3-8.

b. The AFOUT connector isatype BNC. Thesignal at thisconnector isasampleof the
recovered modulation. Asaresult, theamplitude varieswith modulation and modulation
range settings and the signal is affected by the High-Pass and L ow-Pass filters and the
De-emphasisnetworks. Thenominal level is 1 voltinto 600 ohmsat 5000 countson the
modulation display. Source impedance is 600 ohms. Amplitude variations will also
occur a the AF OUT connector with carrier level if the AM measurement mode is
selected even though the modulation is constant. This happens because the Model
8701 uses amicroprocessor controlled discrete AGC system rather than an analog one.
The AM indication is not affected since the AM detector level is measured for each
displayed AM indication.

¢. The connector marked IF OUT isatype BNC connector with a source impedance of
50 ohmswhich provides asample of thefrequency translated carrier signal. The nominal
level is0dBm, and the frequency is determined by the carrier frequency asfollows:
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Table4-3. Special Functions

Special
Function Purpose
0 Reset al SPCL functionsto defaults. Indicated by ™
1 Set Modulation Rangeto AUTO.
2 Set Modulation Rangeto 5.000 full-scale.
3 Set Modulation Rangeto 50.00 full-scale.
4 Set Modulation Rangeto 500.0 full-scale.
5 Set slow peak detector mode.
6" Cancel dow peak detector mode.
7 Set de-emphasisto Pre-display.
8" Set de-emphasis to Post-display.
9 Enable de-emphasis for AM measurements.
10 Disable de-emphasis for AM measurements.
u Set dB resolution to 0.001 dB for ratio measurements.
12" Set dB resolution to 0.01 dB for ratio measurements.
13 Enable IFHI and IFL O messagesfor FM measurements.
14 DisableIFHI and IFLO messages for FM measurements.
15-17 Reserved
Set RMSkey to CPRMS.
Reset RMSkey to RMS.
Set 750 uS de-emphasisgainto 1.
Set 750 uS de-emphasisgain to 10.

Activate function hold display mode.
Toggle fast acquisition mode.
Display IF frequency.

Display LO frequency.

Display calibrator frequency.
Reserved.

View firmware code.

View instrument serial number.
Execute compl ete detector calibration.
Enable 8200 error code reporting.
Enable 8201 error code reporting.

Activate AGC test routine.

Activate COUNTER test routine.

Activate LOCAL OSCILLATOR test routine.
Activate DAC test routine.

Activate A/D test routine.

Reserved.

Local Oscillator Test - Band 0 F =80 MHz.
Local Oscillator Test - Band 0, F =100 MHz.
Local Oscillator Test - Band 1, F .=80MHz
Local Ocillator Test-Band 1, F . =100 MHz.

' 0OSC

Local Oscillator Test - Band 2, F...=80 MHz.

' " 0sC

Local Oscillator Test Band 2, F =100 MHz.
Local Oscillator Test Band 3, F.._.=80 MHz.

' 0sC
Local Oscillaotr Test - Band 3, F . =100MHz.
Calibrator Test - activateinternal cal signa
(based on active modul ation mode).

Reserved.

BARRXBVRBSEBBLIBRIIBSREBBIBRNRNBRRBG®
3 . : = 9

8
8
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Carrier I F Frequency

<2MHz sameascarrier
2t010MHz 346kHz
>10MHz 1.211MHz

4-8.9. Rear Panel Connectors. Theconnectorson therear panel of the Model 8701
are tandem 96 pin VXlbus connections. These connectors provide a means of
incorporating the Model 8701 into an automatic test system. Complete instrument
operation when connected to the VXIbusis covered in later paragraphs.

4-8.10. RF Housing Assembly Connections (Test Points). Two additional

connection points are provided on individual printed wiring boards (PWB's)
mounted in the RF Housing assembly. An AM OUT test point is available on the
AM detector PWB and an FM OUT test point is available on the FM detector
PWB. The following steps describe each of these outputs in detail. (To access
these test points the top cover must be removed. Refer to paragraph 4-5).

a. The AM OUT test point isadc coupled sample of the output of the AM detector
PWB. This output is always active and has a small signal bandwidth of 220 kHz,
corresponding to the 220 kHz filter setting on the front panel. Additional filtering
may be required to use this signal if the carrier frequency is below 10 MHz. The
nominal sensitivity is 0.2 volts peak-to-peak for 10% AM. The dc and ac portions
of this signal can be used to calculate AM according to the following formula:

%AM =100% X voltsac peak (Voltsdc - offset)

b. The offset in the above equation can be determined by depressing the carrier
FREQ and V/MHZ keys and removing the RF IN connection, then noting the dc
voltage at the AM OUT connector.

Reconnect the carrier signal and measure the ac and dc components. For example:

offset =+7 millivoltsdc
ac volts = 0.35 volts rms
= 0.5 volts peak
dcvolts=1.008 valts
% AM =100% X 0.5/ (1.008-.007) = 49.95%

¢. FM OUT test point isadc coupled sample of the output of the FM detector PWB.
This output is always active and has a small signal bandwidth of about 220 kHz,
corresponding to the 220 kHz filter setting on the front panel. Additional filtering
may be required to use this signal if the carrier frequency is below 10 MHz. The
nominal sensitivity is 2 volts peak-to-peak for 100 kHz deviation. When the IF
frequency is 1.211 MHz, the dc voltage will be approximately -1.3 volts, and at 346
kHz +7.6 volts. Todeterminethe sensitivity at this connector, apply an unmodulated
carrier at about 1 MHz. Note the dc voltage at the FM OUT connector and then
change the frequency to 1.5 MHz. The sensitivity is:

voltsdc @ 1.5MHz-voltsdc @ 1.0mHz/0.5MHz
For example:

voltsdcat 1.5MHz=-4.4

voltsdcat 1.0 MHz=+0.887

sensitivity =[(-4.4) - (0.887)]/0.5
=-10.57 voltsYMHz or
-1.057 volts/100 kHz

4-14
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NOTE
The sense of the recovered audio signal is reversed for carriers below 2 MHz. The
control program automatically reverses the sense of the peak detectors below 2 MHz.

4-8.11. Measuringand Setting Carrier Frequency. TheModel 8701 usesasampling
technique to convert frequency. Using this technique it is necessary only that the

sampling frequency (and asaresult thelocal oscillator frequency) vary over one octave
to convert frequencies over the operating range of the instrument. In practice, more
than one octaveis covered, but the details of operation remain the same. For any carrier
inthe operating range of theinstrument and any local oscillator frequency, and interme-
diate frequency signal will be produced which is between zero and one-half of the
sampling rate. Thissignal is used to tune the local oscillator to the correct frequency.
The problemisthat the harmonic number of thelocal oscillator creating theintermediate
frequency is not known. The relationship between the three different frequenciesis:

Frf = N X Flo-Fif

where Frf is the carrier frequency
Flo is the local oscillator frequency
Fif is the intermediate frequency
and N is the harmonic number

The unknown quantity in the equationisN. This can be determined by varying Flo and
noting the change in Fif. The ratio of the change in Fif to the change in Flo is the
harmonic number. Refer to the Theory of Operation (Chapter 3) for complete details of
the operation of the frequency acquisition circuits. When the Model 8701 acquires a
carrier signal, the harmonic number is determined as described. The displayed carrier
frequency is then calculated from the above expression and displayed. To measure
carrier frequency proceed asfollows:

a. Placethe cursor on FREQ mode of "Measurement Function” field and click.
b. Notethat Frequency Panel pop-up menu (Figure 4-3) appears.

c. If the Automatic Mode ON/OFF field is OFF place the cursor on Auto-OFF field and
click. Thefield should now display the ON condition.

d. Atthispoint other functions can be selected or the frequency setting can be held by
selecting one of the " Frequency Units' kHz, MHz or GHz with the mouse.

e. To causetheinstrument to reacquirethe carrier signal repesat step aand set Automatic
Modefield to ON.

f. Repesat stepsaand b and the instrument will reacquire the carrier signal.

0. The frequency of operation of the instrument can be established by manual entry
using the PC keyboard. This operation does not imply any form of preselection or
filtering, merely that automatic acquisition time can be eliminated.

h. Repeat step a.

i. Enter (type) the operating frequency in the "Frequency Value" field.

j- Set the cursor on OFF inthe Automatic Mode field and click.
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Figure 4-5. Typical Level Response

k. Terminate the numerical frequency entry by selecting one of the "Frequency
Unit" parameters.

I. For exampleto set the Model 8701 to operateat 123.5MHz, typein[1],[2],[3],[.]
and [5] and then click on MHz to completetheentry. The Frequency Value window
will display 123.50000 MHz and the Automatic Modefield will indicate AUTO OFF.

NOTE
Frequency can be entered using any consistent sets of unitsas previously described

and trailing zeroes are not required.

m. To abort any entry place cursor on Frequency Panel OK and click, then click on
"Reset" field on main menu.

4-8.12. Measuringand Setting Carrier Level. TheModel 8701 measurescarrier
level by monitoring the DC output of the AM detector. By knowing the setting
of theinternal attenuators, thislevel can bereferred to theinput connector. Absolute
adjustments are made in the displayed value to account for the frequency response
of the sampling frequency converter. As a result, it is aways necessary for the
control program to know the carrier frequency to display the carrier level correctly.
The typical frequency corrected response is shown in Figure 4-5. To measure
carrier level proceed asfollows:

a. Tomeasure carrier level, first set carrier frequency as described in paragraph 4-
8.11, steps a through d.

b. Placethe cursor on LEVEL mode of "M easurement Function” field and click.
c. Notethat "Carrier Level Panel" pop-up menu (Figure 4-6) appears.

d. If the"Automatic Mode" field is not indicating Auto-ON set cursor to ON and
click to resume measurement.

4-16
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Figure 4-6. Carrier Level Pop-Up Menu

e. The Measurement Display field on the main menu is now indicating carrier level.
The units may be in dBm or millivolts.

f. To changethedisplay unit, set the cursor onthe"Level UnitsControl" field arrow and
move to desired unit.

g. Click on Auto-ON to resume measurement.

h. Thecarrier LEVEL measurement can be calibrated with the carrier LEVEL function
active using the mnemonic special control code CA (Table 4-3). Proceed asfollows:

1. Connect the RF IN connector on the front panel (Figure 4-1) to asignal with
aknown level such asan optional 50 MHz power calibrator.

2. Click on"Measurement Function" LEVEL modeto bring up the"Carrier
Level Panel" window.

3. Using the keyboard enter the level into the "Level Value' field.
4. Click the"Automatic Mode" OFF.
5. Click on OK to return to the main Window. Thisvalue should now be displayed.

6. Click onthe"Send/Receive" field to bring up the "User Interactive Send/
Receive Panel".

7. Typethe mnemonic CA in the "Send Message" field, then click on " Send"
field. Thecalibration routinewill take approximately 3 secondsto compl ete.

8. Theresulting measurement will be the entered value, or an error will be
displayed (Error Message Window) if theinput signal is not within 2 dB of the
entered value.
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i. The carrier LEVEL can be set manually in order to eliminate acquisition time.
Proceed as follows:

1. Click on "Measurement Function” LEVEL mode. The "Carrier Level Panel"
window should appear.

2. Click the"Automatic Mode" OFF.

3. For example, to enter -16.5 dBm use the PC keyboard to type [-], [1], [6], [.]
and[5].

4. Using the mouse move the "Level Units Control" arrow to dBm. The main
window "Measurement Display" field will display -16.5 dBm.

5. To convert the input level in dBm to an equivalent voltage across the 50 ohm
input impedance of the sensor, change the "Level Units Control" on the" Carrier
Level Panel” to millivolts.

6. In this example the power level of -16.5 dBm will be converted to 33.45 mV.
Aninput level may be entered in voltage unitsinitially and displayed as avoltage
level or a power ratio in dBm.

4-8.13. Selecting M odulation M ode. The Modulation Meter can detect and
display amplitude (AM), frequency (FM), or phase modulation (PM). After the
modulation modeis selected, instrument operation isvery similar for all three
types. The following paragraphs describe al three types of modulation.

4-8.13.1. AM M easurement M ode.

a. To select the AM measurement mode, first select the carrier frequency and
level asdescribed in paragraphs4-8.11 and 4-8.12.

b. Set the cursor on the "Measurement Function" AM mode and click. Note that
the AM "Modulation Panel" pop-up window (Figure 4-7) appears.

¢. The"Measurement Display" field in the Main Window will show the
recovered AM modulation in %.

d. ThelFHI and IFL status bits are active in the AM mode, therefore the carrier
is not adequate to make a calibrated measurement.

4-8.13.2._EM M easurement M ode.

a. Toselect the FM measurement mode, first select the carrier frequency and level
asdescribed in paragraphs 4-6.8 and 4-6.9.

b. Set the cursor on the "Measurement Function” FM mode and click. Note that
the FM Modulation Panel pop-up window (Figure 4-8) appears.

¢. The"Measurement Display" field in the main window will show the recovered
FM inkHz.

4-18

Operating Instructions

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



[File_Optians_Help

-3.0

my dim @

IDLE

Logical Addrees
Sell Tes!

- Run L eftest

Heasurament Fumnchinn

LEVEL AM
ml—:ﬂ.@'ﬁm
E [
PM

|

Hoonton 8701 Modulation Meler

AM Modulation Panc] |
Automatic Mode
On
]}

Display Units Control
Absodute-
Ratig in Percent -
Ratio in 48 -
Aatin Rsteionos Sounce

I Uee AM Value As Heterence
| Uae Cunent Signal Az Aeleience

AM Voo 1)
=500 |

[o%

de Enalded

mclor Sabecton

S

Datecior Hold Selectsn

m

AMs

Ll

Figure4-7. AM Modulation Pand Pop-up Window

Operating Instructions

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

4-19



File Optians Help

15,95

Meamurement Function
LEVEL

AM
T
e ()
 inai -
IDLE M

Logscal Addiess

ETH]

Gell Tesl
W

¥

‘Boonton 8701 Madulation Meter

Automalic Moda
fin
o

Difsgulay Units Contool
Absoluto -

Falio m Percent -
Fatio in dif -
Hatio Heleiones Souy

I bigs FM Vabui Ax Haloishes
— 4 Ume Conenl Sgnal Ay Helerence

FH Yalue [EH2)
=
mps R

Figure 4-8. FM Modulation Panel Pop-up Window

4-20

Operating Instructions

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



d. The de-emphasisfilters may be selected in the FM measurement mode. 1n addition
they may be placed before or after the modulation display. (Refer to paragraph 4-
6.2.1)

e. The de-emphasis filters are mutually exclusive, that is selecting one value will
cancel the other. Using the mouse select the desired "De-emphasis Filter Selection”
value.

f. The AFOUT signal and optionally the modulation being displayed will now indicate
modulation with the de-emphasis filter ON.

0. To cancel the filter selection move the cursor to the "De-emphasis Filter Selec-
tion" OFF and click.

4-8.13.3. PM Measurement Mode. The PM modulation mode is a special case of
the FM mode. The modulation information is determined by integrating the output of
the FM detector. This is mathematically consistent with the definition of frequency
as the time rate of change of phase. The integration is only accurate over a selected
range of frequencies so that accuracy specifications are relaxed and modulation band-
width is decreased. Autoranging operation is also different in the PM measurement
mode. The modulation range is determined by monitoring the recover FM signal.
This causes the displayed resolution to change based on phase deviation and modula-
tion rate rather than just displayed deviation. For example, below 1 kHz modulation
rate the autoranging points are 1040 and 99 counts. The displayed resolution contin-
ues to decrease with increasing modulation rate. Proceed as follows:

a. To select the PM measurement mode, first select the carrier frequency and level
as described in paragraphs 4-6.8 and 4-6.9.

b. Set the cursor on the "Measurement Function" PM mode and click. Note that the
Modulation Panel pop-up window (Figure 4-9) appears.

¢. The Measurement Display field in the Main Window will show the recovered PM
inradians.

4-8.14. M easurement and Display Controls - Ratio M easurements. The "Display
Units Control" field on the Modulation Panel Window is used to change displayed

valuesfrom absoluteto relative (see Figure 4-8). Ratio can be displayed with respect to
aprevious measurement or aset value. The"Ratioin Percent" and "Ratioin dB" toggle
therelative display between linear (%) unitsand logarithmic (dB). If the"Display Units
Control" is used when the "Automatic Mode" field is on the current displayed reading
becomesthereference for subsequent relative measurements. For example, if the current
measurement is 25.00 kHz deviation and the "Ratio in Percent” mode is selected, the
display will changeto 100.00 and the kHz and the % unit fields on the main window will
beON, If theRatioin dB of the"Display Units Control" field is selected the "M easurement
Display Field onthe main window will changeto 0.00 and the"kHZz" and "dB" unit fields
on the main window will light.

NOTE
If the active function is AM and the "Ratio in Percent" mode is selected only the % unit
field onthe main window will light.
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4-8.14.1. Inour exampleif the deviation now changes to 20.00 kHz, the M easurement
Display field on the main window will change to 80% or -1.9 dB depending on the
"Display Unit Control" field selection of "Ratioin Percent" or dB. Modulation readings
can also bedisplayed relativeto aset value of modulation by setting the " Ratio Reference
Source" field on the Modulation Panel to "Use AM Value As Reference” position. The
value of the reference modulation is entered into the "AM Value (%) field using the
PC keyboard before the Ratio mode is activated (Automatic Mode - ON). The
"Automatic Mode" field will go OFF when data entry is completed. For example, to
establish a reference modulation of 40.00% AM depth proceed as follows:

a Place the cursor on the AM mode of "Measurement Function” field and click.

b. Cancel the Ratio display if it is active by setting "Display Units Control" field to
Absolute position.

c. Enter 40.00% into the AM Value (%) field using the PC keyboard.

d. Set the "Display Units Control" to Ratio in Percent position to measure AM with
respect to 40 %.

e. Set the "Display Units Control" to Ratio in dB to change the displayed units to dB.

f. Suppose that the actual modulation was 47.5%. In the example the main window
"Measurement Display" field would indicate either 118.7% or 1.5 dB.

4-8.14.2. The"Displayed Units Control" on the Modulation Panel isaconvenient way
to alter the displayed units. For example, incidental AM isoften expressed asaratioin
dB of indicated AM with respect to 100%. To display incidental AM enter 100% in the
AM Value (%) field on the modulation panel as the reference modulation. Then set the
"Display Units Control” field to Ratio in dB. Residual AM and FM and incidental FM
may similarly be displayed with respect to areference modulation. The carrier frequency
can be displayed as delta or % frequency. Many other displays are possible using the
Modulation Panel Ratio fields. Phase modulation may be displayed in degrees by
entering 1.745 Radian as a reference and using the "Ratio in Percent” measurement
mode.

4-8.15._Peak And RM SDetectors. When making modulation measurements, the desired
result isnormally the peak deviation or the peak or the trough of amplitude modulation.
The Peak +,-, and + Detector Selection mode field provide this display. The + Peak
detector mode indicates the positive peak excursion FM or PM deviation (increasing
frequency or phase), and the peak of AM modulation. The- Pesk detector modeindicates
the negative peak excursion of FM or PM deviation (decreasing frequency or phase),
and the trough of AM modulation. The + mode indicates the arithmetic mean of the +
and - peak modes. Thedisplay inthePeak + modeiscalculated by the display program
from independent measurements of the + and - peaks. For most measurement there will
be a difference in the positive and negative peaks. This is usually due to even order
distortion of the recovered modulation signal. For FM modul ation, the distortion would
also be apparent in the carrier frequency display if the magnitude of the distortion is
large enough. Thisasymmetry isalso called carrier shift. For AM asimilar effect occurs,
shifting the average carrier amplitude. In any case some differencein peak readingsis
normal sincethe maximum on-scaleresolution of themodulation display canbe 1 partin
5000, or 0.02%.
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4-8.16. Several measurement situations arise when peak indication is not very useful.
The most often encountered of these is the measurement of noise residuals. Because
the Model 8701 detectors and local oscillators have very low noise residuals, the
instrument can be used to characterize noisy sources. Under these conditions, the rms
detectors should be used to give meaningful results. Two rms detectors are provided,
RMSand CRMS. Thedetectorsdiffer only mathematically. Selecting SPCL function 18
or "PR" command causes the RMS key to be redefined as CPRMS. This causes the
control program to scal e the actual rmsdetector output by the squareroot of 2, the crest
factor for a sinewave; thus, the display is calibrated in peak for sinewave modulation
signals. Thisisvery useful for quantifying noiseresiduals on moderately noisy carriers.

4-8.17. Root-mean-sguare (rms) voltage is obtained by summing the squares of the
individual components of a waveform and then taking the square root of the result.
Thermocouples, thermistors, and cal orimetersare examples of rmsdetectors. The detector
inthe Model 8701 isacomputing type of rmsdetector , that is, it takesthe absol ute value
of the voltage , squares it, averages it, and finally takes the square root of the resullt.
When the measurement situation callsfor display of residua modulation, the rms detector
should be used. The noise of the carrier under test is combined with the residual noise
of the Model 8701 circuits in very predictable manner. This allows the Model 8701
residualsto beeasily discounted. For example, if theindicated residual FM is25Hz rms
withacarrier at 1000 MHz and -10 dBm and with the 15 kHz L ow-Pass Filter Selection, the
residua noise of the carrier alone is simply the sgquare root of the difference of the
square of 25 and 7.5 or 23.8 Hz rms. Residual AM and PM are handled in a similar
manner. Theresidual responses of theinstrument are shown in Figures 4-10 through 4-
13.

4-8.18. Detector Hold. The detector HOLD Selection field on the main window is
useful in measurement situations where the long term modulation peak is desired.
The HOLD selection can be used with any of the detectors to display the larger of the
previous or current measurement. To use the HOLD selection function, move the
cursor over the Detector Hold Selection OFF field and click. The field will now
indicate ON. The modulation display will change only if the measurement is greater
than the one displayed. Depress the HOLD key again to cancel this measurement
control mode.

4-8.19. Filters. TheModulation Meter includes an array of Low-Pass, High-Pass, and
De-emphasis Filter Selections. (See Figure 4-1.) These filters can be used to your
advantage to minimize measurement errors due to noise, or to remove unwanted
components of complex modulation signals. The high-pass filters are al three-pole
Butterworth design except the <10 Hz filter. The <10 Hz filter is a Gaussian response
controlled by the coupling capacitors on the Filter circuit board. ThethreedB corner is
much lessthan 10 Hz. Thisfilter isalso specified to havelessthan 10% droop with5Hz
square wave modulation. The response of the High-Pass Filtersis shown in Figure 4-
14. The"Low-Pass Filter Selections' are a combination of active and passive designs.
The 3 and 15 kHz Low-Pass Filters are three-pole Butterworth designs, the 20 kHz
Low-Pass Filter is a three-pole Bessel design, and the 50 and 220 kHz filters are
seven-pole Butterworth designs. Low-Pass Filter response is shown in Figures 4-15,
4-16 and 4-18.

4-8.20. Filter selection is critical in maintaining accuracy of displayed modulation
and distortion. All carriers applied to the RF IN connector of the instrument will
contain noise modulation sidebands. The magnitude of the noise can be determined
by using rms detection as outlined above. Selection of the lowest Low-Pass Filter
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possible based on the modulation frequency, will usually produce the most accurate
indication. For example, if the modulation frequency is 1 kHz, the 3 kHz Low-Pass
Filter Selection should be used.

4-8.21. If themodulation signal isasquarewave or pulse, the 20 kHz L ow-Pass Filter
Selection should be used. This filter is a Bessel design which has controlled phase
characteristicsand modest overshoot. Filter selection isvery important when measuring
distortion. A reasonable distortion measurement should include at least the first three
harmonics. For example, if a measurement of distortion is made at 2.5 kHz, the 15
kHz low-pass should be used. High-pass selection will also affect distortion
measurements. For example, when measuring distortion at 1 kHz with the 300 Hz
high-pass selected, the phase relationship of the fundamental signal, 1 kHz, is changed
with respect to the harmonics and a smaller or larger indicated distortion may result.
The de-emphasis filter was previously described. The response of the de-emphasis
filters is shown in Figure 4-18.
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4-8.22. Program Store And Recall. The Modulation Meter contains an internal
program memory which will store a maximum of 99 Soft Front Panel setups.
These programs represent the state the instrument when the program control for
store (ST) or recal (RE) is activated. The internal memory of the instrument is
volatile, that is when power is removed, the contents of the internal memory are
lost. In normal operation, the internal memory is never erased. New programs
or changes are simply written over the old ones. To store or recall a program
proceed as follows:

a Place the cursor on the "Send/Receive" field of the main window and click.

b. Note that the "User Interactive Send/Receive Panel" appears.
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¢. Using the keyboard, enter PG (program), a number from 1 to 98 and ST (store
front panel setup) in the "Send Message"” field. The actual string should look like
this :

PG7ST

d. Click onthe"Send" field and the command is sent from the computer to theinstrument
memory.

e. Torecal aprogram enter PG7RE in the "Send Message” field and click on "Send".
After recalling a program any panel setting may be changed by writing over it.

NOTE
If an attempt is made to store a program at locating 99, an error code is generated in the

"Error Messages' field of the main window.

4-8.23. Triggered Operation. The instrument measurement loop operates in one of
two modes, the immediate (IM command) or the wait-for-trigger (WT command)
mode. The immediate mode is the default condition and results in the immediate
response to read requests. The wait-for-trigger mode causes data acquisition to be
deferred until atrigger (TR command) isreceived. Thisaidesin the synchronizing the
instrument to other system components. The wait-for-trigger mode is set when the
WT command is encountered in the input string. From that point on, execution is
delayed. No change will occur until one of the following events is encountered:

«the command "TR" (trigger) is interpreted.

the "Measurement Function" has changed.

the command IM (immediate mode) is interpreted.

To test the wait-for-trigger mode using the RF Level for example, select the LEVEL in
the "Measurement Function™. Once selected proceed as follows:

a. Set the cursor on the "Send/Receive" field (Figure 4-4) of the Soft front Panel and
click.

b. Enter the command "WT" into the "end Message” field.
c¢. Click onthe"Send" button to send the strong to the 8701.
d. Changetheincoming RFlevel. Notethelevel display remains at the previous value.

e. Enter thecommand "TR" into the"end Message" field and click on the" Send" button
to send the string to the 8701.

The RF Level subsystem measure and displayed the new value.

4-8.24. Talk Operation. When the talker state is set by the VXlIbus controller, the
instrument sends a character string which is determined by the current talk mode. One
of five different talk modes is selected by sending the appropriate mnemonic with the
Modulation Meter addressed as a listener. The selected mode will remain in effect
until changed. To select one of the talk modes proceed as follows:
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a. Set the cursor on the "Send/Receive" field (Figure 4-4) of the Soft Front Panel
and click.

b. Note that the "User Interactive Send/Receive Panel" pop-up menu appears.

c¢. Usethekeyboard to typethe appropriate mnemonic (TS, TF, TV, TPor ID) inthe
"Send Message" field.

d. Click onthe"Send" field to relay the charactersto the Modulation Meter in the
VXI bus system.

e. Doubleclick onthe"Command Recall" field to receivethe characters sent in step
d.

f. The"Delay in Seconds' field will display the elapsed time between send and
receive.

4-8.24.1. Talk Status (TS) Mode. If an error is pending, the error code will be
returned, otherwise a zero isreturned. The TS mode will automatically clear any
error after the status is reported. Tak Status (TS) is the default talk mode after
initialization of theinstrument.

4-8.24.2. Talk Function (TF) Mode. The TF modereturnsafour character string, in
HEX notation, representing the state of the hardware and display functions. The
bit assignments are arranged to alow for string or byte oriented decoding. The bit
gnments and meanings are presented in Table 4-4.

4-8.24.3. Talk Value (TV) Mode. In the TV mode the argument of the active
functionisreturned. All valuesreturned arein basic unitssuch as: Hz, dB, dBm, %
etc. FM deviationisreturnedin kHz, and carrier level in millivolts.

Table4-4. Hardwar e Status, Bit Assignments

Function/Status Binary Word ASCII gtring
Manual Tuning Set OCA 4

Manual Level Set
Manual Range Set
Alternate Filter Set

[eoNeoNeoNe)

Unlocked

Unleveled

Manual audio tuning
Audio Display overrange

OORrPF

Active Displays
Distortion

Sinad

Carrier Leve
Carrier Frequency

OPFr OFr

PM
FM
AM
Audio Freguency

[ecNeoN T Ne)
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Table4-5. VXI BusM nemonics

BUSMNEMONIC RESPONSE

Function Contral:

/R Carrier frequency, argument range: 100kHzto 2.5 GHz.
(default unit=Hz)

RL Carrier level, argument range: -47to+30dBm. (1 mV to 7V)

AM AM modulation, argument range: 0to 100%.

FM FM modulation, argument range: 0to 500 kHz.

PM PM modulation, argument range: 0to 500 RAD.

P Specia Function, argument range 0 to 99.

FG Program number, argument range 0to 99.

Number Termination:

DB dB for ratio, or dBmfor level.

aH Gigahertz for frequency entry.

MH Megahertz for frequency entry.

KH Kilohertz for frequency entry.

HZ Hertz for frequency entry.

VO Voltsfor level entry.

MV Millivoltsfor level entry.

RA Radians for phase modulation entry.

Display Control:

AU Activates the automatic measurement mode, for the
activefunction. (Not activein SPCL or PRGM.)

RP Activate relative measurements of the active modulation
function in percent.

RD Activate relative measurements of the active modulation
functionin dB.

RX Turn OFF ratio mode.

WT Enablethewait-for-trigger talk mode.

IM Enabletheimmediate trigger talk mode.

TR Trigger ameasurement, same as GET.

Filter Selections:

D1 De-emphasis, 25 us.
D2 De-emphasis, 50 us.
D3 De-emphasis, 75 us.
D4 De-emphasis, 750 us.
D5 De-emphasis, OFF.
H1 High-pass, < 10Hz.
H2 High-pass, 30 Hz.
H3 High-pass, 300 Hz.
H4 High-pass, 3000 Hz.
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Table 4-5. VXI Bus Mnemonics (Continued)

BUSMNEMONIC RESPONSE
Filter Selections(con.):

L1 Low-pass, 3kHz.
L2 Low-pass, 15kHz.
L3 Low-pass, 50kHz.
L4 Low-pass, 50kHz.
L5

Detector Selection:
PL

P2

P3

RM

PR

PH

PX

Program Control:
ST
RE

Test Function:
CH

Cancd Errors;
a

Talk modes:
v
TL

TS
TP
TF

ID

Special Control codes:
ROor SP1

R1or SP2

R2or SP3

R3or SP4

PD or SP7

AD or SP8

CA
N
=

DI

Low-pass, 220 kHz.

Peak +.

Peak +.

Peak -.

RM S detector.
CPRM Sdetector.
Peak Hold ON.
Peak Hold OFF.

Store front panel setup.
Recall front panel setup.

Execute salf-check program.

Clear dl errors.

Talk value, sends the value of the active function.

Talk program, send a string representing the contents of the
stored program followed by an ASCI I $.

Talk status, sends the current error number.

Sendsastring which identifiesthe 8701 firmware.

Talk function, sends a string representing the current hard
ware status.

Sends a string which identifies the 8701.

Set modul ation range to auto. (Same as SP1).

Set modulation range 1,0.000to 5.000. (Same as SP2)
Set modulation range 2,5.00 to 50.00. (Same as SP3)
Set modulation range 3,50.0to 500.0. (Same as SP4)
Force de-emphasis mode to pre-display.

Force de-emphasis mode to post-display.

Cdlibrate the active function.

Set SRQ mask, argument range 0to 7. Seetext.
Enable SRQ interrupts.

Disable SRQ interrupts.
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4-8.24.4. Talk Program (TP) Mode. Inthe TP modeasix digit number isreturned that
uniquely identifiesthe instrument firmware.

4-8.24.5. _|dentify (ID) Mode. In the ID mode a string containing the instrument
identification and serial number isreturned. A typical responseis.

"Boonton Model 8701, SN: 999, October 23, 2001"
which includes the model number, the serial number, and the firmware date.

NOTE

Talk modes can be concatenated. That is, the 8701's response to the command string
"FM TSTF TV" would yield "0, 0CAU, 51.52". (The error code, the hardware status
word and finally the FM value.)

4-8.25. SRQ Operation. (This paragraph intentionally blank.)

4-8.26. Program Function Mnemonics. Each front panel key is assigned a program
mnemonic. Programming the mnemonic, followed by unit values, if appropriate, is
analogousto manual the Soft Font Panel operation. In addition, other program mnemonics
are used for functions that are applicable only in remote operation. Table 4-5 liststhe
program function mnemonics.

4-8.27. Number Formatting. Number formatting rules are as follows:

Fixed or floating formats are accepted.

The optional +or - sign may precede the mantissa or the exponent.

The optional radix point may appear at any position within the mantissa. A radix point
in the exponent is ignored.

The optional "E" for exponent is keyboard selected and may be upper or lower case.
All ASCII characters having hexadecimal values of 0 to 23, and 25to 2B areignored.

4-8.28. Data String Format. Datastring formatsare asfollows:

The programming sequenceisin natural order, that is, afunction mnemonic is sent first
followed by the argument, if appropriate.

All ASCII charactershaving hexadecimal valuesof 0to 23, and 25t0 2B areignored. The
ASCII ($), hexadecimal 24 isreserved. Lower caselettersare automatically converted to
upper case.

A primary function mnemonic sent without afollowing argument will make the specified
function active.

The data string may not exceed 128 characters and may be terminated with CR or LF.
Interpretation of the data string does not begin until the end-of-string character is
received.

If units are unspecified for any argument, default units are automatically appended.

4-8.29. Data String Errors. Errorsaredetected during interpretation. The occurrence
of anerror will display the error code (Table4-2) if thedisplay isenabled. Theerror can
be cleared by aclear error instruction (CL). All errors cause existing valid parameters
to be restored. No new input can be processed until a pending error is cleared.
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4-9. Shutdown
Procedure

4-11. Emergency
Shutdown Procedure

4-8.30. _Data String Examples. The following are examples of typical
programming strings in HP BASIC:

OUTPUT 715;"SP25"  set SPCL function to 25 and execute it.

OUTPUT 715;"H2L2" set high-passto 30 Hz, and low-passto 15 kHz.
OUTPUT 715; "RD" select ratio, dB display for the active function.
OUTPUT 715;"FMTV"  set measurement to FM, and talk mode to talk value.
OUTPUT 715;"AM CA" set measurement to AM, and calibrate AM detector.

4-10. During a normal shutdown procedure the user first must determine if the
current datais to be stored or discarded. Once the data has been taken care of,
proceed as follows:

a. Close any open pull-down menus by clicking on OK.

b. Close the main window by clicking on the - stop icon on the soft front panel.
The monitor should now display the main windows icon menu.

c. Disconnect and store all cables that are not part of a permanent test setup.

4-12. The emergency shut down procedure for the Modul ation Meter isthe same
as shutdown in the previous paragraph. However, the emergency shutdown
should be a one-toggle hit to de-energize the test setup. However, if thisis not
practical in an operator specified emergency shutdown power to the V X1bus by
pushing in on thelower panel mounted power switch. The adjacent lamp indicator
should go off. A specified system emergency shutdown sequence would have
precedence over this procedure.
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Chapter 5

Maintenance

5-1. Introduction

..

5-3. Preventive
Maintenance

5-2. This chapter contains the information to perform preventive and corrective
maintenance on the Modulation Meter. Included in this section isan explanation of the
maintenance concept. Maintenance is divided into two distinct categories, preventive
maintenance and corrective maintenance. Preventive maintenance is performed on a
scheduled basis according to elapsed time periods. Corrective maintenance repairs are
faults that occur during instrument operation or testing. When a fault is discovered
either by observation or displayed error messages, the troubleshooting procedures in
this section are used to isolate the fault to a replaceable assembly or component. The
steps required to replace and test the assembly or component are provided in the
disassembly, assembly, adjustment, and testing procedures.

5-4. This section describes the preventive maintenance procedures required for the
instrument. Preventive maintenance includes cleaning, inspection, and performance
verificationtests (PVT's). Refer to Table5-1 for the schedule of performing the preventive
mai ntenance routines.

Table5-1. Scheduleof Preventive M aintenance Routines

Routine Monthly Quarterly Semi-Annually Annually
Cleaning X

Inspection X

Testing (PVT's) X

5-4.1. Cleaning. The Modulation Meter requires only general cleaning procedures to
maintain all surfaces free of dirt and foreign matter. Proceed as follows to clean the
instrument.

a. Using aclean, dry, lint-free cloth (Item 4, Table 1-2), remove any dust or loose dirt.

| WARNING I

The fumes of trichloromethane are toxic. Provide thorough ventilation
whenever used. DONOT USENEAR AN OPEN FLAME. Trichloromethane
is not flammable, but exposure of the fumes to an open flame or hot metal
forms highly toxic phosgene gas.

Maintenance
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b. With a dampened lint-free cloth containing trichloromethane (Item 6, Table
1-2) wipe surfaces of top and bottom covers.

¢. Remove screws securing top and bottom cover to shield assembly. Remove
both covers.

d. Blow dust and dirt from interior surfaces of shield assembly and boards using
clean, dry air.

CAUTION

Set regulator on air supply for lessthan 30 PSIG in order to avoid damaging any
components. (Refer to General Precautions.)

5-4.1.1. Corrosion Control. To prevent corrosion of the instrument follow the
cleaning instructions in paragraph 5-4.1. Ensure that all parts of the modulation
meter are kept clean and in good repair, including touch-up painting when required
(paragraph 5-4-1.2). When shipping the instrument, enclose desiccant ().

5-4.1.2. Touch-up (Paint). Totouch-up damaged surface areas of the modulation
meter, proceed asfollows.

| WARNING I

The fumes of trichloromethane are toxic. Provide thorough ventilation whenever
used. DONOT USENEAR AN OPEN FLAME. Trichloromethaneisnot flammable,
but exposure of the fumes to an open flame or hot metal forms highly toxic
phosgene gas.

a. Using trichloromethane (Item 6, Table 1-2) clean the surface to be touched-
up and thoroughly dry (refer to paragraph 5-4.1).

b. Using an acid resistant brush (Item 1, Table 1-2) touch-up bare meta with one
coat of zinc chromate primer (Item 8, Table 1-2).

¢. When the primer has thoroughly dried, paint with two coats of gray semigloss
enamd (Item 9, Table 1-2) allowing sufficient drying time between the two
coats.

d. Reapply decal and/or stencilling as necessary.

5-4.2. Visual Inspection. A periodic visual inspection of the modulation meter
should be performed to determine the presence of any damage as determined.
Refer to Table 5-2 for alisting of variousitemsto inspect, anticipated conditions,
suggestions (remarks) to effect repairsor replacement. If an equipment malfunction
occurs, perform a visual inspection of the instrument prior to performing any
electrical tests. Correct any problemsdiscovered, then perform an operation check
to verify that the instrument is functioning properly. If amalfunction persists or
theinstrument failsan operational check, perform the troubl eshooting procedures.

5-2
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Table 5-2. Visual Inspection

Step Item Condition Remarks
1 Covers Dented or Local repair or replace.
cracked.
2 Screws Loose or Tighten or replace.
damaged.
3 Connectors Loose or Repair or replace.
damaged.
4 Wires and Frayed, cut, Repair or replace.
cables broken or
5 shorted.
6 Connector Damaged. Replace Connector.
receptacles
7 Shield Assembly Damaged or Replace Feed thru.
feed thrus broken.
8 LED Indicator Damaged or Replace LED (2) assembly.
broken.
9 VXI Processor/ Cold solder Reheat solder connection.
shield assembly connection(s)
Dirt or foreign Clean (paragraph 5-2.1.) and
matter reinspect.

5-4.3. Performance Verification Test (PVT). Thefollowing procedures verify the
performance characteristics of the Modulation Meter. Detailed tests against

specifications are included to verify all operational features. Each test contains a
test record table with space for recording data. As each test is completed, the
appropriatetest blocks arefilledin.

5-4.3.1. Recommended Test Equipment. The specific recommended test equi pment
required for performing the various Modulation Meter test is listed in Table 5-3.
Thistable also providesthe "specifications' and model number for each instrument.
Equipment which meets or exceeds the specification listed may be substituted for
the recommended models.

5-4.3.2. Calibration Interval. The Modulation Meter should be tested to
specification at least once ayear (annualy).

Maintenance
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Table 5-3. Recommended Test Equipment

Instrument Critical Usage M odel
Specifications Performance Maintenance
Evaluation
AM-FM Signal  Frequency Range: X X Hewlett-Packard
Generator 0.25 to 2000 MHz HP ESG-2000A
Level Range:
-50 to +10 dBm
Residual: FM < 2 Hz,
3kHzBW at 1 GHz RF
Residual: AM < -80 dBm,
3kHz BW
Audio Analyzer Frequency Range: X X Boonton
20 Hz to 20 kHz Mode 1121
Level Range:
.6mV to 6V into 600 ohms
Distortion < 0.05%
Test Oscillator  Frequency Range: X X Hewlett-Packard
5 Hz to 500 kHz 33120A
Level Range: 0to 3V rms
Flatness: +0.15 dB
Spectrum Frequency: 1.2 MHz X X Hewlett-Packard
Anayzer Resolution BW: 0.1 kHz 8566B
Frequency span: 1 kHz
M odulator Frequency: 30 MHz X Boonton
Flatness: < 0.3%, 20 Hz to 220 kHz 96400501A
Distortion: < 0.15% at 90% AM
Low-pass filter 5 -pole response, 3dB X X Mini-Circuits
corner, 50 MHz NLP-50
RF Calibrator ~ Frequency: 30.0 MHz, crystal X X Boonton
Level Range: -60 to +20 dBm Model 2520
Accuracy: 0.105 dB
DC Power Range: 0.00 to 10.0 volts X Hewlett-Packard
Supply 6653A
Multimeter Range: 0.001 to 100 valts, dc X Fluke Model
8840A
54 Maintenance
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Table 5-3. Recommended Test Equipment (Continued)

Instrument Critical Usage M odel

Specifications Performance Maintenance
Evaluation

Power Meter Freguency Range: X X Boonton
10 MHz to 1.3 GHz. Model 4220A
Accuracy: + 0.5dB w/51075 sensor

Network Analyzer Frequency Range: X Hewlett-Packard
10 MHz to 2 GHz Model

8713L

RF Bridge Directivity: 40 dB X Hewlett Packard
Model
86205A

RF Millivoltmeter Frequency Range: X Boonton

"’ 100 kHz to 10 MHz. Model 9200C
Accuracy: + 2%

Oscilloscope Frequency Range: X Hewlett-Packard
DC TO 100 MHz. Model 54600B
0.005TO50valts
with 10X probes

Time Standard Frequency: 10.0000 MHz X House Standard

Stability: 1 X 10 per day

" ThisEquipment isrequired for VSWR tests.
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MODULATION ANALYZER

AUDIO ANALYZER

© (@) 000 000
RF IN AF OUT HIGH HIGH
INPUT OUTPUT
AUDIO
50 MHz RF 50 MHz BIAS
FILTER FILTER
LO
+10 VOLTS
RF CALIBRATOR
POWER
SUPPLY
®
RF OUT
Figure5-1. M easurement Setup No. 1
AUDIO ANALYZER MODULATION ANALYZER
000 000 O] o (@)
HIGH HIGH RF IN IF OUT AF OUT
INPUT OUTPUT
TEST GENERATOR
SPECTRUM
ANALYZER
00 ® RF
EXT FM, DC RF OUT
Figure5-2. M easurement Setup No. 2
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5-4.3.3. Initial Calibration. Initial calibration should be performed before detailed
performance testing, to insure that all detectors are functioning properly. Proceed as
follows:

a. Make sure that system power to the computer and V Xlbus chassisis ON.

b. Select the VXI| Modulation Meter Soft Front Panel ICON in the windows menu.

¢. Using the mouse, move the cursor to the Self Test field and click on Run Self Test.
The Run Sdlf Test will change to Running during thisinterval.

d. After the Self Test field returns to Run Self Test, click on the Send/Receive field.
Note that the "User Interactive Send/Receive Panel" appears.

e. Using the computer keyboard typein special function SPCL 30 in the Send Message
field then click on Send. Specia Function 30 calibrates the modulation detectors.

f. Any errorsdisplayedin the Measurement Display field during calibration, indicate an
operational failure.

5-4.3.4. AM Modulation Accuracy And Residuals(PVT).

5-4.3.4.1. Description. The AM accuracy isverified first by using theinternal calibrator
which is exactly 50.00% * 0.1% at 1.220 kHz. The AM flatness is then tested by
applying the output of a low-residual, wideband linear modulator to the input of the
Modulation Meter. The Audio Analyzer frequency is then varied, and a modulation

RATIO changeisnoted. The audio frequency isthen set to 1 kHz and the incidentals
are checked at 50% AM. Finaly, the audio signal is removed from the modulator and

theresidual AM ismeasured.

5-4.3.4.2. Specifications. Detailed tests against the following parameters are used to
verify the specified operational characteristics.

a +1%, 30Hzto5kHz, Frf 0.1t0 0.5 MHz

b. £ 2%, 30Hzto 7.5kHz, Frf 0.1t0 0.5 MHz

C.*1%, 30 Hzto 15kHz, Frf 0.5t0 10 MHz

d. = 2%, 30Hzto 30 kHz, Frf 0.5t0 10 MHz

e + 1%, 30 Hzto 100kHz, Frf > 10 MHz

f. 2%, 30 Hzto 150 kHz, Frf > 10 MHz

0.+ 2%, 10Hzto 30 Hz, 100kHzt0 2.5 GHz

h. residual 0.05%, 15 kHz bandwidth, level > 100 millivolts
i. residual 0.02%, 3 kHz bandwidth, level > 100 millivolts
j-incidental FM 20 Hz peak at 50% AM, 3 kHz bandwidth

k. incidental PM 0.02 RAD at 50% AM, 3 kHz bandwidth

Maintenance
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5-4.3.4.3. Procedure.
a. Connect the equipment asshown in Figure5-1. Notethat the power supply is set
t010.0+ 1 volts.

b. Selectthe"VXI| Modulation Meter Soft Front Panel" icon in the windows menu.
c. Setthe RF Calibrator to +10 dBm and turn the output ON.

d. Click on the AM position of the Measurement Function field of the soft front
panel.

e. Select the <10 High-Passand 220 kHz L ow-Pass Filter Selection flags on the soft
front panel, and SPCL function 5 as follows to enable the slow detector mode.

1. Click onthe"Send/Receive" field on the soft front panel and note that the "User
Interactive Send/Receive Panel" pop-up window appears. "SP5AM"

2. Using the computer keyboard typein SPCL 5 in the " Send Message” field.

3. Click onthe"Send" field to transmit the special function code to the Modulation
Meter.

f. Adjust the Audio Analyzer for an AM indication of about 47.00% at a1 kHz rate.
Select the AM pop-up Modulation Panel window "Ratio in Percent” and "Use
Current Signal as Reference” flags.

NOTE
The following procedures assume that the Audio Analyzer Level flatnessis better
than 0.5%. This should be verified before continuing.

g. Setthe Audio Analyzer tothetest frequencies of Table 5-4 and record theratio
indication.

h. Setthe Audio Analyzer to 1 kHz and adjust the LEVEL for anindication of 50+1%
AM. Select the AM Modulation Panel pop-up window "Absolute” flag to disable
the ratio function, then "OK".

i. Select the 30 Hz High-Pass, the 3kHz L ow-Pass Filter Selection flags, and click on
the FM mode of the Measurement Functions field. Increase or decrease the RF
Cadlibrator level for adeviation null, then record the indication.

j. Click on the PM Measurement Function mode of the soft front panel and record
the indication.

k. Removethe Audio Analyzer connectionto the Modulator, click on the AM mode
and RMSflag. Record theresidual AM indication.

|. Select the 15 kHz L ow-PassFilter Selection flag and record theindication.

5-8
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Table 5-4. Amplitude Modulation

Frequency Filter Setting (kH2) Minimum Actual Maximum
30Hz 220 99.00 101.00
100Hz 220 99.00 101.00
10kHz 220 99.00 101.00
50kHz 220 99.00 101.00
100kHz 220 99.00 101.00
150kHz 220 9800 102.00

Incidental FM 30Hz-3kHz 20Hz
Incidental PM 30Hz-3kHz 0.02RAD
Residua AM 30Hz-3kHz 0.02%
Residual AM 30Hz-15kHz 0.05%

5-4.3.5. AudioFilters(PVT).

5-4.3.5.1. Description. Each audiofilter of the Modulation Meter istested for corner
accuracy by applying the output of alow-noise, wideband modulator to the input of the
Modulation Meter. Theanalyzer modulation RATIO measurement modeisused witha
reference set at a midband frequency. The frequency of the Audio Modulation Meter
isthen settothefilter corner frequency and the relative amplitude measured and the
results recorded.

5-4.3.5.2. Specifications. Detailed tests against the following parameter is used to
verify that the specified operational characteristic is+ 4% corner accuracy.

5-4.3.5.3. Procedure.

a. Connect the equipment asin Fig. 5-1. Note that the power supply issetto 10.0+ 1
volts.

b. Click on the "Reset" field to initialize the instrument, then on AM mode of
Measurement Function field. Execute SPCL functions 7 and 9 as follows to set pre-
display de-emphasis, on AM.

1. Click onthe"Send/Receive' field and note that the "User Interactive Send/Receive
Panel" pop-up window appears.
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2. Using the computer keyboard type in "SP7 SP9 AM" in the " Send Message"
field.

3. Click onthe"Send" field to transmit the special function codeto the Modulation
Meter.

c. Setthe RF Calibrator to +10 dBm and ON.

d. Adjustthe LEVEL of the Audio Analyzer for anindication of about 47.00% at 1
kHz.

e. Select the <10 High-Pass and the 220 kHz L ow-Pass Filter Selection Flags. On
the AM Modulation Panel pop-up window, select the "Ratio in Percent”, "Use
Current Signal AsReference" and click on OK to establish areference modulation.

f. Set the Audio Analyzer test frequency for each high-passfilter in Table 5-5, then
select the appropriate filter, and record the ratio indication.

0. Select the <10 Hz High-Pass Filter Selection and set the Audio Analyzer test
frequency for each de-emphasisfilter in Table5-4. Select theappropriatefilter, and
record theratio indication.

h. Turnthe De-Emphasis Filter Selection flag to Off, and select the 30 Hz High-
Pass Filter Selection flag. Set the Audio Analyzer test frequency for each Low-
PassFilter Selectionin Table5-4 except the50 and 220 kHz, then select the appropriate
filter. Record theratio indication.

i. For the50 and 220 kHz Low-Pass Filter Selection, connect the Test Oscillator in
place of the Audio Analyzer Sourcein Figure 5-1.

j. Select the "Absolute” position on the "Display Units - Control” field and adjust
the Test Oscillator amplitude for an indication of about 47.00% AM at 1 kHz rate.

k. Select the 50 kHz Low-Pass Filter Selection flag. Also, select the "Ratio in
percent" and "Use Current Signal as Reference" flags and increase the Test
Oscillator frequency until theratioindicationis 70.7%. Record the C-Test Oscillator
frequency indication.

|. Select the 220 kHz L ow-Pass Filter Selection flag and continue to increase the
Test Oscillator frequency until theratio indicationisagain 70.7%. Recordthe Test
Oscillator frequency indication.

5-4.3.6. AmplitudeM odulation, Digtortion (PVT).

5-4.3.6.1. Description. Theamplitude modulation distortionisverified by applying
the output of a low-residual, wideband, linear modulator to the input of the
Modulation Meter. The Audio Analyzer level is then adjusted for 90% and the
recovered modulation distortion is displayed using an audio distortion analyzer
connected to AF Out connector on the Front panel which hasto be verified before
this test.

5-4.3.6.2. Specifications. Detailed testsagainst the following parameter isused to
verify that the specified operational characteristic is0.3% for depth of 90%.

5-10
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Table5-5. AudioFilters

Filter Source Setting Minimum Actual Maximum
High-pass:
<10Hz 10Hz 98.00 102.00
<10Hz 30Hz 9950 10050
30Hz 30Hz 6750 7370
300Hz 300Hz 6750 7370
3000Hz 3000Hz 6750 7370
De-emphasis:
25uS 6.366kHz 6750 7370
50uS 3.188kHz 6750 7370
75uS 2.122kHz 6750 7370
750 Us 212.2Hz 6750 7370
L ow-pass:
3kHz 3kHz 6750 7370
15kHz 15kHz 6750 7370
20kHz 20kHz 6750 7370
50kHz 50kHz approx. 4800 52.00
220kHz 220kHz approx. 2112 2288
Maintenance 5-11
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5-4.3.6.3. Procedure.
a. Clickonthe"Reset" field of the soft front panel toinitialize the Modulation Meter.

b. Connect the equipment as in Figure 5-1, and select the Modulation Meter AM
Measurement Function mode.

c. Setthe Audio Analyzer to 1 kHz and adjust thelevel for an AM indication of 90.0
+0.5%.

d. Measure and record the indicated distortion. (See Table 5-6).

Table5-6. AmplitudeM odulation, Distortion

Depth

RF Frequency Minimum Actual Maximum

90%

30MHz

- 0.3%

5-4.3.7. EM Modulation Accuracy AndIncidental AM (PVT).

5-4.3.7.1. Description. The FM accuracy isverified by using theinternal calibrator
whichisexactly 125.0kHz + 0.1% at a1.220 kHz rate. The FM flatnessisthen tested
by applying the FM modulated output of the Test Generator to the input of the
Modulation Meter. The Audio Analyzer frequency is then varied from 30 Hz to 5
kHz, and amodulation RATIO changeisnoted. Higher audio frequencies aretested
by using Bessel null measurementsat specific audio frequencies. Theaudio frequency
isthen setto 1 kHz and theincidental AM ischecked at 50 kHz and 5 kHz deviation.

5-4.3.7.2. Specifications. Detailed tests against the following parameters are used
to verify the specified operational characteristics.

a +1%, 30Hzto5kHz, Frf 0.2to0.5MHz

b. £ 2%, 30Hzto 7.5kHz, Frf 0.2t00.5MHz

C.+1%, 30Hzto 15kHz, Frf 0.5t0 10MHz

d. + 2%, 30 Hzto 30kHz, Frf 0.5t0 10MHz

e.+ 1%, 30 Hzto 100 kHz, Frf >10MHz

f. £ 2%, 30 Hzto 150 kHz, Frf >10 MHz

g.incidental AM 0.2% AM peak at 50 kHz peak deviation Frf >10MHz

h. incidental AM 0.2% AM peak at 5 kHz peak deviation Frf <10 MHz

5-12
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NOTE

Thefollowing procedureisused in lieu of Bessel null measurements. The Bessel zero
technique is quite tedious at frequencies below about 1 kHz, as Spectrum Analyzer
adjustment isdifficult, and eighth order nulls, or higher, must be used to produce enough
deviation for reasonable accuracy. The test generator used for the following tests is
used over lessthan one two-hundredth of its modulation bandwidth, and can safely be
assumed to be flat.

5-4.3.7.3. Procedure.
a. Connect the equipment as shown in Figure 5-2.

b. Click on the"Reset" field of the soft front panel (Figure4-1) toinitializetheModulation
Meter.

c. Setthe Test Generator to 500 MHz, 0dBmand EXT DC FM.

d. Adjust the Audio Analyzer Source to 0.7 volts at 1 kHz, and program the Test
Generator for 50 kHz deviation.

e. Click on theModulation Meter FM mode and click onthe Reset field. The program
will display the Modulation Panel pop-up window and the FM indication in the FM
Value (%) field during the calibration program. Record theindication.

f. Select the <10 Hz High-Passand 220 kHz L ow-Pass Filter Selection fields on the soft
front panel. Adjust the Audio Analyzer LEVEL for an FM indication of about 47.00 kHz
at al kHzrate. Onthe Modulation Panel pop-up window, select the "Ratio in Percent"
and "Use Current Signal as Reference” flags to set a modulation reference.

NOTE

The following procedures assume that the Audio Analyzer Leve flatnessis better than
0.5%. Thisshould be verified before continuing.

g. Setthe Audio Analyzer to 30, 100, and 500 Hz and record theratio indication.

h. Temporarily disconnect the Audio Analyzer from the Test Generator and adjust the
Spectrum Analyzer for afull scaleindication of the unmodulated carrier. Reconnect the
Audio Analyzer signal.

i. Onthe Modulation Meter click on FM, then select " Absolute” from the Display Units-
Control Field to disablethisfunction. Adjust the Audio Analyzer frequency to 4.1583
kHz, then set the Test Generator to 10 kHz deviation.

j. Observethe Spectrum Analyzer display and, usingthe Audio Analyzer LEVEL STEP
function, adjust for acarrier null of greater than 50 dB. This correspondsto adeviation
of exactly 10.00kHz £ 0.3%.
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k. When the deviation reading settles, select SPCL function 3 asfollowsto hold the
50.00 modulation range, and temporarily disconnect the Audio Analyzer from the
Test Generator.

1. Click on the "Send/Receive" field and note that the "User Interactive Send/
Receive Panel" pop-up window appears.

2. Using the keyboard type in "SP3FM" in the "Send Message” field.
3. Click onthe"Send" field to transmit the special function to the Modulation Meter.

I. Subtract theresidua reading from the deviation indication and record the difference.
Select SPCL function 1 using procedures in step k to resume autoranging, then
repeat the above procedure at 41.583 kHz and 100 kHz.

m. Replacethe Audio Analyzer inthetest setup with thetest oscillator and perform
the null at 150 kHz. Discount the residual indication as above and record the ratio
indication.

n. Select the 30 Hz High-Pass and the 3 kHz L ow-Pass Filter Selectionsflags, and
adjust the Test Oscillator for adeviation of 50 kHz peak at a1l kHz rate. Click onthe
AM mode of the "Measurement Function” field, and record the indication.

0. Changethe Test Generator frequency to 5 MHz, and adjust the Test Oscillator for
adeviation of 5kHz peak at a1 kHz rate. Click on the AM Measurement Function
mode of the Modulation Meter and record theindication. (Refer to Table 5-7).

5-4.3.8. Erequency Modulation, Digtortion (PVT).

5-4.3.8.1. Description. The Frequency Modulation distortionisverified by applying
the output of the Test Generator to the input of the Modulation Meter.. A small
amount of FM deviation is applied to the carrier signal, and the Modulation Meter
local oscillator frequency is varied. The measurement determines the change of
dlope of the Frequency Modulation detector. The distortion components are then
calculated and compared to the specifications. Thistechniqueisextremely sensitive
and much easier than finding an FM source of sufficiently low distortion to makethe
test.

5-4.3.8.2. Specifications. Detailed tests against the following parameters are used
to verify the specified operational characteristics.

a 0.1%for deviations< 30 kHz, Frf 0.2t0 0.5 MHz
b. 0.1% for deviations< 75 kHz, Frf 0.5to 10 MHz

c.0.1%for deviations< 100 kHz, Frf >10MHz
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Table5-7. Frequency M odulation Accur acy

Filter Sour ce Frequency Minimum Actual Maximum
<10-220kHz 30 Hz 99.00 10100
<10-220kHz 100 Hz 99.00 10100
<10-220kHz 500 Hz 99.00 10100
<10-220kHz 1000Hz Reference

<10-50 kHz 4.1583kHz 990 1010
<10-220kHz 41.583kHz 99.00 10100
<10-220 kHz 100 kHz 2331 2429
<10-220 kHz 150 kHz 3535 3679
CALIBRATION 1238 126.3
INCIDENTAL @500MHZ 0.2%
INCIDENTAL @5MHz 0.2%
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5-4.3.8.3. Procedure.
a. Click onthe"Reset" field of the soft front panel to initializethe Modulation Meter.

b. Connect the RF output of the Test Generator to Modulation Meter RF IN connector.
Set the Generator for 15.211 MHz, 0dBm, and 3kHz FM deviation at a1l kHz rate.

c. Select the 300 Hz High-Pass, 3 kHz Low-PassFilter Selection flags, andtheRMS
Detector flag on Detector Selection field. Execute special function SPCL 18 as
described in paragraph 5-4.3.7.3, steps k 1, 2 and 3 to select the RMS detector
expressed in peak.

d. Click onthe FREQ mode and select Automatic Mode OFF. Using the keyboard,
typein 15.0in "Freguency Value' field.

e. Select MHz in Frequency Unitsfield and click on OK.

CAUTION

Do not change the Test Generator carrier frequency or FM deviation during this
procedure, aslarge errorswill result.

f. Click onthe FM modulation mode, and when the reading settles, depressthe Ratio
and %/Hz keys.

0. Using the keyboard, enter the carrier frequencieslistedin Table 5-8 into the" Send
Message" field of the User Interactive Send/Receive Pand. Record theratioindication.

h. The changeinindication is small and represents changes in the slope of the FM
detector. The second harmonic term is dominant and equal to 1/4 of the change in
dope. For example, if theindication at 14.5 MHz was 99.80% and the indication at
15.5 MHz was 100.00%, the d ope changewould be 0.2% for a+ or - 500 kHz deviation.
Thiswouldindicateadistortion of 0.05%. Thedifference betweenindicationsat 14.9
and 15.1 MHz should belessthan 0.4% corresponding to 0.1% distortion for deviations
of £ 100 kHz and carriers greater than 10 MHz. The difference between any two
indications should belessthan 0.4% corresponding to 0.1% distortion for deviations
of £ 50 kHz for carriers below 2 MHz. The difference between 14.3 and 14.4 MHz
should belessthan 0.4% corresponding to 0.1% distortion for deviations of + 50 kHz
for carriersbetween 2 and 10 MHz.

5-4.3.9. EM Residuals3and 15kHzFilters(PVT).

5-4.3.9.1 Description. The FM residual modulation is determined by applying the
output of alow-noise Synthesizer to the input of the Modulation Meter and noting
the modulation indication using the rms detector.

5-4.3.9.2. Specifications. Detailed tests against the following parameters are used
to verify specified operational characteristics.

a. <60Hzrmsat 2000 MHz, 3 kHz bandwidth
b. <30Hzrmsat 1000 MHz, 3kHz bandwidth (linear decrease)

¢. <2Hzrmsat 100 MHz, 3 kHz bandwidth (floor)

5-16
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Table 5-8. FM Modulation Distortion

Frequency (MH2) Minimum Actual Maximum
14.10 -040 +04
14.20 -040 +04
14.30 -040 +04
14.40 -040 +04
14.50 -040 +04
14.60 -040 +04
14.70 -040 +04
14.80 -040 +04
14.90 -040 +04
15.00 Reference
15.10 -040 +04
15.20 -040 +04
15.30 -040 +04
15.40 -040 +04
15.50 -040 +04
15.60 -040 +04
15.70 -040 +04
15.80 -040 +04
15.90 -040 +04
16.00 -040 +04
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d. <120 Hzrmsat 2000 MHz, 15 kHz bandwidth
€. <60Hzrmsat 1000 MHz, (linear decrease) 15 kHz bandwidth
f. <4Hzrmsat 100 MHz, 15 kHz bandwidth (floor)

5-4.3.9.3. Procedure.
a. Click onthe"Reset" field to initialize the Modul ation Meter.

b. Connect the output of the Synthesizer to the RF IN connector of the
Modulation Meter. Set the Synthesizer to 2 GHz and 0 dBm. Select the RMSflag
on the Detector Selection field, and when the reading settles, record the FM
deviation. (Refer to Table 5-9).

¢. Change the Low-Pass Filter Selection flag setting to 3 kHz and record the FM
deviation.

d. Changethe Synthesizer frequency to 1000 MHz and record the FM
deviation.

e. Changethe Low-Pass Filter Selection flag setting to 15 kHz and record the
FM deviation.

f. Change the Synthesizer frequency to 100 MHz and record the FM deviation.

g. Changethe Low-Pass Filter Selection flag setting to 3 kHz and record the FM
deviation.

Table5-9. Frequency M odulation, Residuals

Filter Test Frequency (MH2) Minimum Actual Maximum (Hz)

15 2000 120
3 2000 60
3 1000 K0
15 1000 60
15 100 4

3 100 2
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5-4.3.10. PhaseM odulation, Accuracy and Flatness(PVT).

5-4.3.10.1. Description. The Modulation Meter measures Phase modulation by
integrating the output of the FM detector, as this is the mathematical relationship of
phase and frequency. Phase Modulation (PM) accuracy isfirst verified by calibrating
the phase detection system with the internal calibrator. The detector flatness is then
measured by applying known amounts of FM deviation and comparing the equivalent
PM. Phase Modulation deviationisequal tothe FM deviation divided by the modulation
rate.

5-4.3.10.2. Specifications. Detailed testsagainst the following parametersare used to
verify specified operational characteristics.

a *3%200Hzto 7.5kHz, Frf 0.2t0 0.5 MHz

b. £ 3% 200 Hz to 30 kHz, Frf > 0.5 MHz

5-4.3.10.3. Procedure.

a. Completethe FM performance verification tests (thiswill verify FM flatnessand FM
and PM distortion) then connect the equipment asin Figure 5-2, but omit the Spectrum
Analyzer.

b. Select PM, Peak + Detector Selection, 30 Hz High-Pass, and 50 kHz L ow-Pass Filter
Selection flag on the soft front panel. Click onthe Send/Receivefield; typethe command
"PMCA" in Send Message field on "User Interactive Send/Receive Panel" to calibrate
the PM measurement.

c. Setthe Test Generator to 100 MHz, 0 dBm, and FM EXT DC.

d. Click onthe Modulation Meter FM mode, set the Audio Analyzer Source frequency
to 1 kHz and adjust the LEVEL for adeviation of 50.00 kHz.

e. Click onthe Modulation Meter PM mode and record the deviation. (Refer to Table
5-10)

f. Click onthe Modulation Meter FM mode, set the Audio Analyzer Source frequency
t0200.0 Hz and adjust the LEVEL for adeviation of 50.00 kHz.

g. Click on the Modulation Meter PM mode and record the deviation.

h. Click onthe Modulation Meter FM mode and sel ect the 300 Hz High-Pass Filter
Selection flag. Set the Audio Analyzer Source frequency to 30.0 kHz and adjust the
LEVEL for adeviation of 50.0kHz.

i. Click onthe Modulation Meter PM mode and record the deviation.

Maintenance

5-19

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table5-10. PhaseM odulation, Accur acy and Flathess

Carrier Frequency Sour ce Setting Minimum Actual Maximum
(MH2)
100 1kHz 48.50 51.50
100 200.0Hz 242.7 2575
100 30.0kHz 1.62 172

5-43.11. Carrier Level (PVT).

5-4.3.11.1. Description. Thecarrier LEVEL measurement isverified by applying the
output of the RF Calibrator to the RF IN of the Modulation Meter and calibrating the
measurement. The RF calibrator isthen used to verify performance at 30 MHz. An
accurate power meter is then used to verify the accuracy at other frequencies.

5-4.3.11.2. Specifications. Detailed tests against the following parameters are used
to verify specified operational characteristics.

a +1dB,0.1t0520 MHz, -47t0+30dBm

b. +2dB, 520t0 1500 MHz, -37to +30 dBm

¢. £3dB, 1500t0 2500 MHz, -33t0 +30 dBm

5-4.3.11.3. Procedure.

a. Onthe Modulation Meter, click on the "Reset" field to initialize the system.

b. Connect the RF Calibrator output to the RF IN connector of the Modulation Meter
and set the RF Calibrator to 0 dBm and ON.

¢. Clickon LEVEL modeand enter 0dBmintotheLevel Vauefield using the keyboard
and click on OK. Click on "Send/Receive" field and type CA mnemonic in Send
Messagefield. Click on OK to calibrate the measurement.

d. When the calibration routine completes, click on FREQ mode, Automatic Mode
OFF and "Use Current Signal As Reference", then OK to hold the frequency setting.

e. Clickon LEVEL modeand Carrier Level Panel pop-up window OK field. Recordthe
indicationsfor the RF Calibrator levelslistedin Table 5-12.
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f. Connect the Reference Power Meter sensor to the output of the Test Generator using
the same cable that is used to connect the Generator to the Modulation Meter.

0. Set the Test Generator to 1000 MHz and to the Test levels indicated in Table 5-12.
Record the indications.

NOTE

Start the procedure at the highest level to insure that the Modulation Meter properly
acquires the signal before depressing the MHz key.

h. Without changing any settings, disconnect the Reference Power Meter and connect
the Test Generator to the Modulation Meter.

i. On the Modulation Meter click on FREQ mode, Automatic Mode ON and OK to
acquirethe signal. When the frequency reading settles, click on FREQ then Automatic
Mode OFF to hold the measurement frequency.

j. Click on LEVEL mode and record theindications at the indicated test levels.

k. Repeat the procedure at 2000 MHz.

5-4.3.12. Frequency Accuracy and Sensitivity (PVT).

5-4.3.12.1. Description. Carrier frequency accuracy is measured by locking the Test
Generator to atimebasewith 1 x 10 - 10 stability and known accuracy, then applying the
output of the generator to the input of the Modulation Meter. Frequency readings are
taken at various frequencies and levels and the indications recorded. The test also
verifiesthe measurement sensitivity, and audio frequency accuracy, as the same counter
and timebase are used.

5-4.3.12.2. Specifications. Detailed tests against the following parameters are used to
verify specified operational characteristics.

a reference+ 3 counts Frf <100 MHz

b. reference + 3 countsor 30 Hz whichever isgreatest, Frf > 100 MHz
¢. sengitivity 10mV rms, Frf <520 MHz

d. sengitivity 15mV rms, Frf <1000 MHz

e. sengitivity 28mV rms, Frf <1500 MHz

f. sengitivity 50mV rms, Frf > 1500 MHz
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Table 5-12. Carrier Level Accuracy

Frequency (MHz) Test Level (dBm) Minimum Actual Maximum
30 0 Reference
30 -47.0 -48.0 -46.0
30 -10.0 -11.0 -9.0
30 +10.0 +9.0 +11.0
30 +19.0 +18.0 +20.0
1000 0 -20 +2.0
1000 -37.0 -39.0 -35.0
1000 -10.0 -12.0 -8.0
1000 +10.0 +8.0 +12.0
1000 +19.0 +17.0 +21.0
2000 0 -3.0 +3.0
2000 -33.0 -36.0 -30.0
2000 -10.0 -13.0 -7.0
2000 +10.0 +7.0 +13.0

5-4.3.12.3. Procedure.

a. Connect the EXT REF input of the Test Generator to the output of the Metrology
Standard timebase.

b. Connect the Test Generator output to the Modulation Meter RF IN connector

and set the frequency to 500 kHz and level to 10 m V. Record the settled reading.
(Table5-13).

¢. Increasethe Test Generator frequency to 520 MHz. Record the settled reading.

d. Increasethe Test Generator frequency to 1000 MHz., and increase thelevel to 15
millivolts. Record the settled reading.

e. Increasethe Test Generator frequency to 1500 MHz., and increasethelevel to 28
millivolts. Record the settled reading.

f. Increasethe Test Generator frequency to 2000 MHz., and increasethelevel to 50
millivolts. Record the settled reading.
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Table5-13. Carrier Frequency Accuracy and Sensitivity

Test Level (mV) Frequency (MH2) Minimum Actual Maximum
10 49997 50003
10 520.00000 519.9997 520.0003
15 1000.00000 999.9997 1000.0003
28 1500.00000 1499.9997 1500.0003
50 2000.00000 1999.9997 2000.0003

5-4.3.13. VSWR (PVT).

5-4.3.13.1. Description. TheModulation Meter VSWR isverified by measuring return
loss. Measurementsare made using aScalar Network Analyzer from 10 MHz to 2.5 GHz.
For optional testing below 10 MHz, the sensor input impedance is measured at several
points and the VSWR is calcul ated.

5-4.3.13.2. Specifications. Detailed tests against the following parameters are used to
verify specified operational characteristics.

a <1.5from100kHzt02.0 GHz.
b. <1.8from2.0t02.5GHz.

5-4.3.13.3. Procedure.

a Setupthe Scaar Analyzer foral0 MHzt0 2.5 GHz sweep at aOdBmleve, and calibrate
the SWR autotester using the reference open and short to establish a return loss
baseline.

b. Connect SWR autotester test port to the RF IN connector of the Modulation Meter,
and connect the SWR autotester to the Scalar Analyzer sweep generator with a short
low VSWR cable.

¢. Click on"FREQ" and enter 100 MHz into the carrier "Fregquency Value" field of the
Frequency Panel pop-up window to keep the Modul ation Meter local oscillator frequency
constant. Record theminimum returnlossfrom 0.01to 2.5 GHz.

NOTE

Thefollowing procedureisoptional asthe Modulation Meter input impedance below 10
MHz is essentially the same as the DC resistance of the input protection pad and termi-
nation.

d. Connect the equipment asin Figure 5-3.

e. Set the voltmeter to display the ratio of the two channels, and vary the generator
frequency from 0.1to 10 MHz at 0 dBm and record maximum amplitudevariationin Table
5-14. Thisvariation representsthe impedance variation at the RF IN connector. A ratio
of -7.96 dB represents 33.3 ohmsresistance, and -4.43 dB represents 75 ohms.
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MODULATION ANALYZER TEST GENERATOR
® @) 00 ®
RFIN RF OUT
|_|-'r' 50 OHM
9200B RF VOLTMETER
12
(OXO)
Figure5-3. Measurement Setup No. 3
Table5-14. VSWR
Frequency Range Minimum (dB) Actual Maximum
20GHz-25GHz 10.9
10MHz-2.0GHz 13.9
100kHz- 10MHz -7.96 -4.43dB *

* VSWR and Impedance: VSWR=1.5,RHO=0.2, Z max =75 0hms, Z min=33.3ohms

5-4.3.14. Calibrators(PVT).

5-4.3.14.1. Description. The theory of operation of the calibrators is described in
detail, and the mathematical procedures used to determinethe accuracy of the calibrators
isalsodisclosed. Sincethe calibrators are so precise, measurement verification of the
stated accuracy is not practical. The internal calibrators of the Modulation Meter
provide modulation standards for AM and FM measurements; they are activated by the
operator asrequired by the measurement. Thefollowing paragraphs presentsthe design
congtraints and the implied accuracy.

5-4.3.14.2. Specifications. Detailed tests against the following parameters are used to
verify specified operational characteristics.

a. FM, 0.1% accuracy
b. AM, 0.1% accuracy

5-4.3.14.3. EM Calibration. The calibration process consists of (1st) applying to the
FM discriminator, in alternation, two accurately controlled frequencies; (2nd) measuring
the resulting recovered modul ation information; and (3rd) computing a correction factor
for subsequent FM measurements. Asanaid infollowing thisdiscussion refer to Figure
7-5.
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5-4.3.14.4. Theinput signal topin1of U21isal0 MHz TTL CLOCK. U21 Program-
Mable Logic Device, is configured to divide this signal by 4 and output this signal to
pin 12, which is the clock input to U4 a binary counter. The output of U4 is now the
cal-rate which is phase coherent with the other generated signals and at a frequency of
1.2207 kHz. Inthe FM Cal Mode, this causes the output pin 18 of U21 to divide the
10 MHz by 10 during half the cycle of the cal-rate and to divide by 8 the other half
cycle. Resulting in output frequency of 1 MHz and 1.25 MHz at arate of 1.227 kHz.
The average frequency, therefore, is 1.125 MHz, the peak-to-peak is 250 kHz and the
peak deviation is 125.0 kHz.

5-4.3.14.5. Fromtheabovediscussionitisclear that thefrequency deviationisprecisely
defined by the clock frequency. Additionally, since the modulation signal is phase
coherent with the carrier frequency, switching from one carrier tone to the other is
consistent. In transferring the calibrator deviation to subsequent modulation
measurement the primary limitation isthe voltmeter resolution, in thiscase 1 partin 1250
or 0.08%. FM noiseisof little or no consequence, since the two frequencies are crystal
controlled. The calibration program accumulates ten readings, and averages them to
eliminate last-digit uncertainty. Cross-correlation measurements using a Bessel null
techniquesindicate that the actual calibration uncertainty for 100 calibrationsiscloseto
0.04% or one-half digit.

5-4.3.14.6. AM Calibration. Theoperation of the AM calibrator issimilar to that of the
FM calibrator. During AM calibration thefixed divide by eight output of U21 isused to
generatethe carrier frequency of 1.25MHz. TheTTL signal from U21 pin-18is passed
thru alow-passfilter consisting of L6, L7 C16, C17 and C18. Thisfilter removesharmonics
of the TTL signal to produce asinewave at theinput U10. Amplifier U10 increasesthe
signd level, but moreimportantly providesavery low output impedanceto drive precision
divider R28. Theincreased level aso reduces the effects of chargeinjection in switch,
U17. Thevoltagedivider comprising R28athru R28d isaprecision resistor array. The
absolute value of the resistors, however, is not as important as is the match between
them. Thus, resistors R28athru R28d are guaranteed to a0.05% match. Selecting the 3/
4 and 1/4 voltage taps for the output insures that the source impedance for subsequent
circuits is constant.

5-4.3.14.7. Anaog switch U17 dternately switches between the 3/4 and 1/4 voltage
taps at the 1.2207 kHz rate, thus producing an amplitude modulated signal with adepth
of exactly 50%. The effects of the inevitable variation in analog switch on resistance
(U17) isobviated by inserting a20 k ohm resistor in serieswith the switch, thusreducing
switch matching errorsto lessthan 0.1%. A possible source of error in transferring the
calibrator AM accuracy to the measurement isthe symmetry of the modul ation waveform.
The problem is addressed as follows: (In the following analysis, p + indicates + peak

and p- is-peak.)

%p+ = (Emax - Eavg)/Eavg x 100 (1)
%p- = (Emax - Emin)/Eavg x 100 (2)
peak average = (p+ - p-)/2 x 100 (3)

Therefore, combining Egs. 1, 2, and 3, for symmetrical modulation,
%AM = (Emax - Emin)/(Emax + Emin) x 100 (4)

and for the above system:

%AM = (3/4 - 1/4)/(3/4 + 1/4) x 100
= 50.00
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5-4.3.14.8. The above calculations assume that the modulation is symmetrical (i.e.
perfectly so). Should that not be the case, a dc shift occurs and the plus and minus
peaksarenot equal. The calibrator program eliminates such an error by calculating AM
as.

%AM = (p+ + 3p-)/4 ©

Thisexpression is determined as follows:
Now, since the peak detectors are ac coupled (see Figure 5-4 for symbols),
(pH)(T1) - (p-)(T2)=0 (Ovoltsdc) (6)

And:
T1+T2 =1 @
(PH)(TD-(p-)(1-T1)=0 )
T1=p/(p++p-) ©)
Now:

Eavg=Emin+ (Emax-Emin) TY/(T1+T2) (10
And in the Modulation Meter:

Emax=3Emin (1
Emax .
T2 T2
Eavg
Eavg
T1 > — T1 —
Emin ]
SYMMETRIC (IDEAL) ASYMMETRIC
Figure5-4. AM Calibration Emax EqualsEmin
Combining Equs. 7,10, and 11:
Eavg=Emin+2Emin(T1) (12)
Eavg=Emin(1+2T1) (13
If symmetry isperfect:
T1l=0.5andEavg=2Emin (19
If symmetry islessthan perfect, thedc ratio error R (that is, Eq. 13 bs Eq. 14) will
be:
R=(1+ 2T1)/2 (15
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5-5. Corrective
Maintenance

Combining Egs. 9 and 15:

R=(p+ + 3p)/(2(p+ + p-)) (16)
The uncorrected AM is

(pt + p)/2 (17)
and corrected is

=(p+ + p)/2xR

(18)
=(p+ + 3p-)/4 (19

5-4.3.14.9. Again, it should be noted that only ratiosareinvolved inthe above analysis.
The absolute value of the voltages are not important to the method. Asin the case of
FM, the calibration program accumulates ten readings, and averages them to eliminate
last digit uncertainty. Theinternal voltmeter can resolvethe readingto 1 part in 5000 for
a quantizing uncertainty of 0.02%. AM noise s of little consequence in determining
calibrator depth since the original signal level is determined by TTL gates and the
frequency of the carrier and modulation signalsare crystal controlled. Cross-correlation
measurements using a specially calibrated Modulation Meter indicate that the actual
calibration uncertainty for 100 calibrationsis approximately 0.15%.

5-6. The proceduresprovided in thissection arefor aqualified maintenancetechnician.
Asaminimum, the technician should be thoroughly familiar with the operation, theory
and troubleshooting of the instrument procedures for repair of simple faults, where the
repair action is apparent are not provided. Examples of such repairsinclude: damaged
connectors, unsoldering and soldering of components and repair of cables and wiring.

5-6.1. Corrective Maintenance Tasks. Corrective maintenance includes various
proceduresrequired to localize amalfunction and effect therepair. Thesetasksand their
functions are as follows:

a. Troubleshooting - Provides procedural stepsto localize the malfunction to adefective
printed wiring board (PWB) or component.

b. Disassembly - Provides procedural step to remove adefective PWB or component.
c. Assembly - Provides procedural step to replace a defective PWB or component.

d. Adjustments - Provides procedural steps to make adjustment to individual PWB's.
e. Testing - Provides procedural steps to ensure the repaired or replaced component
corrected the original malfunction. These tests are typically performance verification
tests.

5-6.2. Troubleshooting. Instrument malfunctionswill normally be evident from the soft
screen display or VXI bus response. The problems generally fall into two categories;

selectivefailure of onesubsystem or catastrophicfailure. Selectivefailure of onesection
of theinstrument or out of specification performance will be evident from use of
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the soft controls. For example, incorrect or erratic FM deviation displays would be
evident from display readingsonly inthe FM modulation mode. Therefore, the problem
would most likely be associated with the FM printed wiring board (PWB). However,
similar performance on both AM and FM displayswill indicate aproblem onthe Filter
or Detector PWB's.

5-6.2.1. Catastrophic failures would normally cause the modulation meter to be
completely inoperative. For example, if the microprocessor was not functioning properly,
the monitor would contain meaningless symbols and the soft screen controls would
not be responsive. Further isolation of the malfunction requires some understanding
of thesimplified block diagram (Figure 3-1). Review thetheory of operation (Chapter
3) before proceeding with the"troublelocalization”. When the malfunctionislocalized
to a specific PWB or component, refer to the corrective maintenance procedures
(disassembly/assembly) to replace the part.

5-6.2.2. Trouble Localization. Many malfunctions are evident from the "Error
Messages' field on the soft instrument display on the computer monitor. (See Table5-
15.) In each case the printed wiring board associated with the malfunction should be
tested first. When attempting to localize a problem between printed wiring boardsin
the shield assembly refer to Table 5-16, the Shield Assembly Feed thru Wiring.

5-6.2.3. Troubleshoating, RE Board. Proceduresfor checking the RF circuit board are
given in steps athruy. Tests points and other measurement points are indicated on
the schematic diagram and circuit board overlay, Figures 6-4 and 7-4. Thetest equipment
requiredislisted below. See Table5-1for critical specifications.

Oscilloscope
Signal Generator Refer to Table 5-3.
DC voltmeter

a. Turn off the instrument power and remove the top cover. Turn on the instrument
power, wait for anormal power-up sequence, then click on the "Reset" field.

b. Set the signal generator to 15 MHz CW at 0 dBm and connect the RF OUT to the
Model 8701 RF IN connector.

c¢. Click on FREQ mode and enter 15 MHz into the Frequency Panel pop-up window
Frequency Valuefield.

NOTE

For thefollowing oscilloscope measurements, use ahigh impedance probewith avery
short ground connection. A spring clip type ground connection is recommended.

d. Connect the oscilloscope probeto the RF input connector at the junction of R6 and
R7, and measuretheincoming signal. Thesignal should be about 400 millivolts peak-
to-peak with a period of 67 nanoseconds. Some of the local oscillator signal may be
present. Incorrect signalsindicate defective input connectors, A3 module, or cables.

e. Connect the oscilloscopeto J3. The signal should be about 700 millivolts peak-to-
peak with aperiod of 33 nanoseconds. No signal indicates adefectivelocal oscillator
board.
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Table5-15. HardwareError Displays

Meaningless Symbols
2

2

2325

2728
30-33
A

3539

* Printed Wiring Board

Error Message ProbableFaulty PWB
Display
No Display V XI Processor/Power Supply PWB

CPU on 'V X1 Processor PWB

AM PWB*

FM PWB

FM or Filter PWB

Detector PWB

AM or RF PWB

Filter PWB

Local Oscillator PWB

Local Oscillator PWB

CPU on'V X1 Processor PWB

Maintenance

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

5-29




Table 5-16. RF Housing Assembly Feedthru Wiring

VXI Board Signal NameConnector Shield Boonton PWB
Pin Assembly -Eterm No. Feedthru
Feedthru
Pin
P15vDC P4-2 DETECT-FT1 DETECT-E1 HIGH CAP.
SCLOUT P4-3 DETECT-FT2 DETECT-E14 LOW CAP,
SDAOUT P4-4 DETECT-FT3 DETECT-E15 LOW CAP,
vQC P4-6 DETECT-FT4 DETECT-E3 HIGH CAP.
AF2 P4-7 DETECT-FT5 DETECT-E10 LOW CAP,
AF1 P4-8 DETECT-FT6 DETECT-E18 LOW CAP,
LO DISC P4-9 DETECT-FT7 DETECT-E6 LOW CAP,
LO_INT P4-10 DETECT-FT8 DETECT-E7 LOW CAP,
AM P4-11 DETECT-FT9 DETECT-E9 LOW CAP,
ANALOGIN_DETECTOR P4-13 DETECT-FT10 DETECT-E12 LOW CAP,
M15vDC P4-14 DETECT-FT11 DETECT-E2 HIGH CAP.
DETECTORGROUND P4-15 DETECT-FT12 DETECT-E13 HIGH CAP.
P15vDC P5-2 FILTER-FT1 FILTER-E100 HIGH CAP.
SCLOUT P5-3 FILTER-FT2 FILTER-E11 LOW CAP,
SDAOUT P5-4 FILTER-FT3 FILTER-E26 LOW CAP,
vQC P5-6 FILTER-FT4 FILTER-E102 HIGH CAP.
FM P5-7 FILTER-FT5 FILTER-E35 LOW CAP,
AM P5-8 FILTER-FT6 FILTER-E34 LOW CAP,
AF1 P5-9 FILTER-FT7 FILTER-E21 LOW CAP,
AF2 P5-10 FILTER-FT8 FILTER-E18 LOW CAP,
M15vDC P5-14 FILTER-FT9 FILTER-E101 HIGH CAP.
P15vDC P6-2 FM-FT1 FM-E8 HIGH CAP.
IF P6-7 FM-FT2 FM-E1 LOW CAP,
FM P6-13 FM-FT3 FM-E10 LOW CAP,
M15vDC P6-14 FM-FT4 FM-E9 HIGH CAP.
P15vDC p7-2 AM-FT1 AM-E1 HIGH CAP.
SCLOUT P7-3 AM-FT2 AM-E12 LOW CAP,
SDAOUT P7-4 AM-FT3 AM-E13 LOW CAP,
vQC P7-6 AM-FT4 AM-E2 HIGH CAP.
IF p7-7 AM-FT5 AM-E5 LOW CAP,
AM P7-13 AM-FT6 AM-E8 LOW CAP,
M15vDC P7-14 AM-FT7 AM-E4 HIGH CAP.
P15vDC P8-2 RF-FT1 RF-E4 HIGH CAP.
SCLOUT P8-3 RF-FT2 RFE18 LOW CAP,
SDAOUT P8-4 RF-FT3 RFE19 LOW CAP,
vQC P8-6 RF-FT4 RF-E6 HIGH CAP.
IF P8-7 RF-FT5 RFE11 LOW CAP,
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Table 5-16. RF Housing Assembly Feedthru Wiring (Continued)

VXI Board Signal Name ~ Connector RF Housing Boonton PWB Typeof
Pin Assembly -EtermNo. Feedthru

Feedthru

Pin
M15vDC P8-14 RFFT6 RFE5 HIGH CAP.
P15vDC P32 LOFT1 LOE4 HIGH CAP.
SCLOUT P33 LO-FT2 LOES LOW CAP.
SDAOUT P-4 LO-FT3 LOE6 LOW CAP.
VQC P3-6 LO-FT4 LOE3 HIGH CAP.
LODACIN Po-7 LO-FT5 LOES LOW CAP.
LO DISC P3-12 LO-FT6 LOE7 LOW CAP.
LO_INT P3-13 LO-FT7 LOE9 LOW CAP.
M15vDC P3-14 LO-FT8 LOE2 HIGH CAP.

NOTE Thefeedthru pin numbering correspondsto the VX1 Processor connector pin numbering, so that FT1 correspondsto
connector pin 1. Thisis done to avoid wire crossovers between the Molex connector and the feedthru pins.

f. Move the oscilloscopeto pin 9 of U8. The signal should be about 3.5 volts peak-to-
peak with aperiod of 67 nanoseconds. If not, replace defective T1.

g. Usethe oscilloscope probe to trace the TTL signal to pin 8 and pin 6 of U8. If not,
replace defective U8,

h. Move the oscilloscope probe to pin 3 of U1. This should be a negative going TTL
pulse about 12 nanoseconds wide with a period of 62 nanoseconds. If not, replace
defective U1.

i. Move the oscilloscope probe to the collector of Q1 or Q2. The signal should be a
negative going pulse about 12 volts peak-to-peak. If not, replace defective Q1 or Q2.

j. Move the oscilloscope probe to the anode of CR3. The signal should be as shownin
Figure5-5, D. If not, check for defective CR3.

k. Thesignalsat pins1and 6 of T2 should be nearly equal amplitude, opposite polarity
pulses between .7 and 1.1 volts peak with a 100 MHz oscilloscope bandwidth. If not,
replace defective T2 or open CRA4.

|. Thesignal at thejunction of C3 and R13 should beindicated in Figure 5-5,B. Incorrect
signals indicate defective sampling bridge or bridge bias circuits.

m. Thesignal at the junction of C10 and R19 should be as indicated in Figure 5-5,A.
Incorrect signals indicate defective sampling bridge or bridge bias circuits.
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Sensitivity
A 200 mV/div

Timebase
100 ns/div

Sensitivity

B 200 mV/div

Timebase
100 ns/div

Sensitivity
C 200 mv/div

Timebase
200 ns/div

—

Sensitivity

D 5.00 V/div

Timebase
20.0 ns/div

Figure5-5. RF Board Waveforms
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n. Movethe oscilloscope probeto TP1. Thesignal should appear asin Figure5-5, C. If
the signal is not as indicated, troubleshoot the sampler amplifier, Q3-Q7 by dc and
waveform measurements.

0. Connect the oscilloscope probe to the base of Q10. Thesignal isthesameasat TP1,
but tentimessmaller. (40 millivolts peak-to-peak) If not, replace defective U2 or U3.

p. Connect the oscilloscope probeto TP2. The signal isthe same asthat at the base of
Q10, but 3.6 timeslarger. (150 millivolts peak-to-peak). If thesignal isnot asindicated,
troubleshoot the amplifier Q10, Q12-15 and Q17-18 by dc and waveform measurements.

g. Connect the oscilloscopeprobeto U12-6. Thesignal isthe sameasthat at TP2. If not,
replace defective K 1.

r. Changethe generator frequency to 500 kHz and set the Model 8701 carrier FREQto 9
MHz. Thesignal at J4 pin 1 should be about 150 millivolts peak-to-peak with aperiod of
2 microseconds. If not, replace defective U10.

s. Movethe oscilloscope probeto pin 1 of US. Thesignal should be about 75 millivolts
peak-to-peak. If not, replace defective U5 or troubleshoot filter L11, L3, L5, C43, 41, 37,
52.

t. Enter the following frequencies into the carrier FREQ function and observe the
waveform on the indicated pins of U5. The signal is a 500 kHz signal as in step s.
Incorrect signalsindicate adefective U5, U6 or decoder U25.

FREQUENCY PIN
11MHz pin8
18MHz pin2

u. Probe the signals on the collectors of Q19 and Q20. The signal should be a square
wave about 3.5 volts peak-to-peak, with a2 microsecond period. If not, replace defective
U4 or associated components such as Q19 or Q20.

v. Move the oscilloscope probe to pin 6 of U12. Thesignal isasquare wave asin step
uwith an amplitude of 600 millivolts.

w. Thesignal on pin 2 of U13isasin step uwith an amplitude of about 2 volts peak-to-
peak. If not, replace defective U13, or open CRY.

X. Thesignal onpin9of U13isaTTL waveformwith aperiod of 14 microseconds. If not,
replace defective U13.

y. Enter 2 Mhz into the carrier FREQ display. The signal on pin 9 of U13isaTTL
waveform with aperiod of 4 microseconds. If not, replace defective U13.

5-6.2.3.1. Lodgic Signals. Proper operation of the RF circuits depend on correct logic
levels on the following control lines:

RORL....coeeie. | F attenuation and calibration
B1B2.....coiirnae band switching
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a. Thefollowing table indicatesthe TTL logic levels and the associated function
for control linesRO and R1:

LogicLine L ogicvalue Operation

RO-R1 low-low no |F attenuation
low-high attenuate IF by 10
high-low not used
high-high calibrator signal

b. Thefollowing table indicatesthe TTL logic levels and the associated function
for control linesB1 and B2:

LogicLine L ogic Value Operation
B1-B2 low-low select filter U5, 2
divideby 7U13
select/10
low-high select filter U5, 8
divideby 7U13
select/10
high-low select filter U5, 2
divideby 2U13
select/2
high-high select filter U5, 8
divideby 2U13
select/2

c. Incorrect logic signalsonthe RO, R1, B1 or B2 linesindicate aproblem with U25
8-bit Expander or aproblem with 12C lines SDA and SCL.
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5-6.2.4. Troubleshooting, L ocal Oscillator Board. Proceduresfor checking the oscillator
board aregivenin stepsathruv. Test pointsand other measurement pointsareindicated
on the schematic diagram and circuit board overlay, Figures 6-3 and 7-5. The test
equipment required for troubleshooting is listed below. See Table 5-1 for critical
specifications.

Oscilloscope
Signal Generator Refer to Table 5-3.
Multimeter

a. Turn off the instrument power and remove the top cover. Turn on the instrument
power, wait for anormal power-up sequence, then click on the "Reset" field.

b. Measure the dc voltage at pin 20 of U21. The voltage should be approximately +5
volts. If not, the power supply circuits or the VXI Processor connectors are defective.

¢. Measurethe dc voltage at pins 7 and 4 of U23. The voltages should be +15 and -15
respectively. If not, the power supply circuits or the VX1 Processor connectors are
defective.

d. Measurethedc voltageat TP2. Thevoltage should be-14.0volts. If not, troubleshoot
regulator U1 and Q2 using dc measurements.

NOTE

For the following oscilloscope measurements, use a high impedance probe with avery
short ground connection. A spring clip type ground connection isrecommended. Also,
due to the way the following special functions operate, it is best to send the commands
using aV Xlbus Interactive Control program. Specia functions 80-88 operate when the
command is parsed and executed until another command is received at which time the
special function terminates and the 8701 control program resumes. The Soft Front panel
continually sends the "tv" command for display updates and will cause these special
functions to terminate prior to completing the test.

e. Send thecommand "SP80" to the8701. Connect the oscilloscope probeto the source
of Q1. Thesignal should be about 3 volts peak-to-peak with aperiod of 13 nanoseconds.
If the indication is incorrect, troubleshoot oscillator Q1 using dc and waveform
measurements.

f. Movethe scopeto the base of Q6. Thesignal should be asin the previous step except
that the amplitudeis 450 millivolts peak-to-peak. If not, replace defective Q3 or Q6.

g. Move the scope to pin TP3. The signal should be as in the previous step, but 700
millivolts peak-to-peak. If not, replace defective Q6.

h. Move the scope to pin 12 of U14. The signal should beaMECL level signal with a
period of 13 nanoseconds. If theindicationisincorrect, replace defective U12 or U15 or
ui4.
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i. To cancel the Active specia function, first send the "cI" command. Move the
scopeto pin 19 of U14. Thesignal should be MECL level signal with aperiod of 100
nanoseconds. If theindication isincorrect, replace defective U14.

j- Next, send the command "SP83" to the 8701. The period of the signal in the
previous step should change to 70 nanoseconds. If the indication is incorrect,
troubleshoot counter U12, U14, and U15 using dc and waveform measurements.

k. Next, send the command "SP85" to the 8701. The period of the signa in the
previous step should change to 60 nanoseconds. If the indication is incorrect,
troubleshoot counter U12, U14, and U15 using dc and waveform measurements.

I. Next send the command "SP87" to the 8701. The period of thesigna inthe
previous step should change to 50 nanoseconds. If the indication is incorrect,
troubleshoot counter U12, U14 and U15 using dc and waveform measurements.

m. Set thesignal generator to 1.211 MHz CW and 0 dBm and connect the RF OUT to
the RF IN of the Model 8701.

n. Connect the oscilloscope probe to pin 2 of U13. The signal should bea TTL
signal with a period of 800 nanoseconds. If not, the problem is associated with the
RF circuit board.

0. Movethe oscilloscope probeto pin 4 of U13. Thesignal shouldbeaTTL signal
with aperiod of 800 nanoseconds. Additionally, thetime from thefalling edgeto the
rising edge should be about 350 nanoseconds. If not, replace defective U13 or check
C48and R61.

p. Move the oscilloscope probe to TP1. The signal should be a triangular signal
with a period of 800 nanoseconds and an average value of near zero volts. The
oscilloscope must be dc coupled for thistest. If not, replace defective U11.

g. Next send the command "SP80" to the 8701.

r. Measure the dc voltage at the end of R27 connected to R29. The voltage should
be -10 volts. If not, the problem is on the VXI Processor board or in the
interconnecting cable.

s. The other end of R27 should be 0 voltsdc. If not, U9 or U6 is defective.

t. Measurethevoltageat pin 1 of U6. Thevoltage should be+10volts. If not, U9 or
U6 isdefective.

u. Measurethevoltageat pin 3 of U22. Thevoltage should be-5volts. If not, U6is
defective.

v. Measurethevoltage at pin 6 of U22. The voltage should be-5 valts. If not, U22
is defective.

w. After the testing has been completed, send the "cl" to the 8701 to return the
instrument to normal operation.
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NOTE

If all measurementsto this point are correct, but trouble persists, the problemiswith
thelogic circuits or U9 or possibly U20. Troubleshoot by dc voltage measurement
or refer to the following logic signals troubleshooting.

5624 1. Calibrator Circuits.

a.. Execute special function SPCL 30. Connect the oscilloscope probe to pin 10 of
U4. Thesignal should bea TTL waveform with aperiod of 800 nanoseconds (1.25
MHZz). If not, replace defective U4, U21, or switch Q7.

b. Movethe oscilloscope probeto pin 1 of U4. Thesignal shouldbeaTTL waveform
with a period of 800 microseconds (1.221 kHz). If not, replace defective U4. If the
calibration routine ends, send "SP30" to restart.

¢. Thesignalson pins 3 and 4 of U21 control the output signals on pins 17 and 18.
The logic levels and corresponding outputs are tabulated below.

Pin Numbers:

4 3 18 17

low low low low

high high 1.25MHz 1.221kHz
high low 1.0/1.25MHz high

low high low low

d. When specia function SPCL 30 isExecuted, the progressionisfromline1toline
2toline 3 of the abovetable. Executethe calibration routineby selecting SPCL 30
and observetheresults. Thesignalsshould beasindicated. If not, replace defective
u2L

e. Executethecalibration routineby selecting SPCL 30. Theinitiad phaseof calibration
is the AM detector calibration. The signals indicated in the following tests are
measured during thisinitial phase. If thetestsarenot completedinthetimerequired
for one AM calibration cycle, re-send " SP30" command to resume AM calibration.
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f. Connect the oscilloscope to pin 3 of U10. The signal should be a sine wave with an
amplitude of 2 volts peak-to-peak and a period of 800 nanoseconds. If not, isolate the
defective component in low-pass filter L6-L7, and C16-18, and C20 by waveform
measurements.

g. Move the oscilloscope to pin 6 of U10. The signals should be a sine wave with an
amplitude of 6.4 volts peak-to-peak and a period of 800 nanoseconds. If not, replace
defective U10.

h. Movetheoscilloscopetopin 2 of U17. Thesignal should beasinthe previous step,
except the amplitude should be 4.8 volts peak-to-peak. If not, replace defective RZ8 or
u17.

i. Movethe oscilloscopeto pin 15 of U17. Thesignal should be asin the previous step,
except the amplitude should be 1.6 volts peak-to-peak. If not, replace defective RZ8 or
u17.

j- Movetheoscilloscopeto pin 1 of U17. Thesignal shouldbeaTTL waveformwitha
period of 800 microseconds. If not, check for shorted C13 or open R18 or shorted U17.

k. Movetheoscilloscopeto pin 3of U17. Thesignal should beasinewavewith aperiod
of 800 nanoseconds amplitude modulated by a squarewave with a period of 800
microseconds. The carrier amplitude should have two distinct levels, 1.6 and .8 volts
peak-to-peak. If not, replace defective U17.

I. Movethe oscilloscopeto pin 6 of U16. Thesignal should be asin the previous step,
except the amplitude should be 0.4 and 1.2 volts peak-to-peak. If not, replace defective
ul6.

m. If the abovetestsareall correct, but the problem persists, the trouble is with the RF
circuits, or the interconnecting cable.

5-6.2.4.2. Logic Signals. Proper operation of the local oscillator circuits depend on
correct logic levels on the following control lines as decoded by 8-bit Expander U26.
(pins10and 11 of U26) (pins4, 5and 7 of U26)

FCO,FCL...revrrrrreenan oscillator tuning
BOBL,B3.....ccovrrcrrrene band switching

The following table indicates the logic levels and the associated function for control
linesFCO and FC1. Incorrect logic signalsonthe FCO,FC1, BO,B1, or B3linesindicatea
problem with U26 or with the I?C signals.
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LogicLine L ogic Value Operation

FCO-FC1 low-low frequency lock, DS1 off
low-high frequency lock, DS1 on
high-low hold frequency, DS1 on
high-high hold frequency, DSL off

LogicLine Logic Value Operation

BO,B1,B3 high-high-high LOband 0 active
low-high-high LOband 1 active
high-low-high LOband 2 active
low-low-high LO band 3 active

X- X-low all oscillatorsinactive

X means does not care

5-6.2.5. Troubleshooting, FM Board. Proceduresfor checkingthe FM circuit board
are given in steps a thru g below. Test points and other measurement points are
indicated on the schematic diagram and circuit board overlay Figures6-5and 7-6. The
test equipment required islisted below. See Table 5-1 for critical specifications.

Oscilloscope
Signal Generator Refer to Table 5-3.
DC voltmeter

a. Turn off the instrument and remove the top cover. Turn on the instrument power,
wait for anormal power up sequence, then click on the "Reset" field.

b. Measurethedc voltage at pin 6 of ARL. Thevoltage should be approximately +5
volts. If not, troubleshoot the regulator circuit AR1 using dc measurements.

¢. Measurethe dc voltages at pins 7 and 4 of AR1. The voltages should be +15 and
-15 volts respectively. If not, problem is in the power supply circuits or the VXI
Processor interconnect.

d. Measure the dc voltage at either end of L7. The voltage should be-12.5 valts. If
not, troubleshoot regulator Q14 using dc measurements.

e. Setthesignal generator to 15 MHz and 0 dBm with50kHz FM at a1 kHz rate.

f. Connect the RF OUT of the generator to the RF IN of the Model 8701 and click on
the FM mode.

NOTE

For the following oscill oscope measurements, use a high impedance probe with a
very short ground connection.

g. Connect the oscilloscope probe to the IF-IN signal located at E1. The signal
should be an FM modulated signal with an amplitude of about 150 millivolts peak-to-
peak and a period of 0.83 microseconds. Some of the local oscillator signal will be
present. If not, the problem is on the RF board or the interconnecting cables.
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h. Movethe oscilloscope probeto TP3. Thesignal should beasin step g except that the
amplitude should be 75 millivolts peak-to-peak and thelocal oscillator signal should not
be present. If not, check low-pass filter L3-L4, C1, and C4-C7 for open inductors or
shorted capacitors.

i. Movethe oscilloscope probeto TP2. Thesignal should beaclipped sinewave with an
amplitude of 1 volt peak-to-peak. If not, troubleshoot limiter stages1 and 2 (Q3) using dc
and waveform measurements.

j- Move the oscilloscope probe to TP6. The signal should be a squarewave with an
amplitude of 1 volt peak-to-peak. If not, troubleshoot limiter stages 3 and 4 (Q8) using
dc and waveform measurements.

k. Movethe oscilloscope probeto TP7. Thesigna should beasshownin Figure5-6, A.
If not, troubleshoot level shifter Q13 and associated components using dc and waveform
measurements.

I. Movethe oscilloscope probeto pin 5 of U1. Thesignal should be asshownin Figure
5-6, B. If not, replace defective U1.

m. Movethe oscilloscope probeto TP8. Thesignal should be asshownin Figure5-6, C.
If not, troubleshoot comparator Q4-Q7 and current source Q2 using dc and waveform
measurements. Additionally, check for defective Q1 or Q10.

n. Movethe oscilloscope probeto TP1. Thesignal should be asshownin Figure5-6, D.
If not, troubleshoot comparator Q4-Q7 and current source Q2 using dc and waveform
measurements. Additionally, check for defective Q1 or Q10.

0. Movethe oscilloscope probeto TP9. Thesignal should be asshownin Figure5-6, E.
If not, troubleshoot current switch Q11 and Q12, or current source AR2 and Q9 using dc
and waveform measurements. Additionally, check for defective Q1 or Q10.

p. Move the oscilloscope probe to TP11. The signal should be a sinewave with an
amplitude of 300 millivolts peak-to-peak and aperiod of 1 millisecond. If not, check low-
passfilter L5,L6,L9,L10, and C27, C28, C32, C33, C36, C39, C41, C42, and C44 for open
inductors or shorted capacitors.

g. Move the oscilloscope probe to TP12. The signal should be a sinewave with an
amplitude of 1 volts peak-to-peak and aperiod of 1 millisecond. If not, replace defective
AR3, Q15, or Q16.

5-6.2.5.1. Logic Signals. Theoperation of the FM circuits does not requireinterfaceto
the control logic.

5-6.2.6. Troubleshooting, AM Board. Proceduresfor checking the AM circuit board are
givenin stepsathru p. Test points and other measurement points are indicated on the
schematic diagram and circuit board overlay Figures 6-6 and 7-7. The test equipment
requiredislisted below. See Table5-3for critical specifications.

Oscilloscope

Signal Generator Refer to Table 5-3.
DC voltmeter
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Figure5-6. FM Board Waveforms
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a. Turn off theinstrument and remove thetop cover. Turn ontheinstrument power, wait
for anormal power up sequence, then click on the "Reset” field.

b. Measurethedc voltageat pin 16 of U1. Thevoltage should be approximately +5 volts.
If not, the power supply circuits or the VX1 Processor connectors are defective.

¢. Measure the dc voltage at pin 1 and pin 7 of U2. The voltages should be +15 and -
15 voltsrespectively. If not, the power supply circuits or the V XI Processor connectors
aredefective.

d. Measure the dc voltage at either end of L7. The voltage should be +12 volts. If not,
troubleshoot regulator Q1 and Q2 using dc measurements.

e. Setthesignal generator to 15 MHz and 0 dBm with 50% AM at a1 kHz rate.

f. Connect the RF OUT of the generator to the RF IN of the Model 8701 and click on the
AM mode.

NOTE

For the following oscilloscope measurements, use a high impedance probe with a very
short ground connection. A spring clip type ground connection is recommended.

g. Connect the oscilloscope probe to the IF-IN signal at E5. The signal should be an
amplitude modulated signal with amplitude of about 200 millivolts peak-to-peak. The
carrier period should be 0.83 microseconds and the modulation period should be 1
millisecond. Somelocal oscillator signal will be present. If not, the problemisonthe RF
board or the interconnecting cables.

h. Move the oscilloscope probe to TP1. The signal should be as in the previous step,
except that the amplitude should be 350 millivolts peak-to-peak. Additionally, thelocal
oscillator signal should not be present, and the dc level should be about 0 volts. If not,
troubleshoot amplifier Q3-Q7 using dc and waveform . Move the oscill oscope probe to
TP6. The signal should be as in the previous step, except that the amplitude should be
120 millivolts peak-to-peak and the dc level should be-0.5 volts. If not, proceed tologic
signals troubleshooting for additional tests.

j. Move the oscilloscope probe to TP2. The signal should be as in the previous step,
except that the amplitude should be 2.5 volts peak-to-peak. If not, troubleshoot feedback
amplifier Q10 and Q13-Q16 using dc and waveform measurements.

k. Movethe oscilloscope probeto pin 3 of Q22. Thesignal should beasshownin Figure
5-7, A. If not, troubleshoot active detector Q19-Q21 using dc and waveform
measurements.

I. Movethe oscilloscope probeto pin 7 of Q22. Thesignal should be asin the previous
step, except it isinverted. If not, troubleshoot active detector Q19-Q21 using dc and
waveform measurements.

m. Move the oscilloscope probe to pin 6 of AR2. The signal should be as shown in
Figure 5-7, B. If not, troubleshoot buffer stage Q22 and AR2 using dc and waveform
measurements.
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n. Move the oscilloscope probe to pin 3 of AR3. The signal should be a 0.55 volt
peak-to-peak sinewavewith aperiod of 1 millisecond and adc level of +0.5volts. If
not, check for open inductors or shorted capacitorsin low-pass filter L10-L12 and
C50-C56.

0. Move the oscilloscope probe to TP3. The signal should be as in the previous
step, except that the amplitude should be 1.1 volt peak-to-peak at adc level of about
1volt. If not, replace defective ARS.

p. Movethe oscilloscope probe to the emitter lead of Q18. The signal should be an
amplitude modulated signal with an amplitude of 2 volts peak-to-peak. The carrier
period should be 0.83 microseconds and the modulation period should be 1
millisecond. If not, troubleshoot IF OUT buffer Q12 and Q17-Q18 using dc and
waveform measurements.

Sensitivity Timebase
1.00 V/div 500 ns/div

B Sensitivity Timebase
500 mV/div 500 us/div

Figure5-7. AM Board Waveforms

5-6.2.6.1 Loagic Signals. Proper operation of the AM AGC circuits depend on
correct logic levels on the following contral lines:

Bits 1-8 .o U2DAC-08
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Ulisaserial to 8-bit Expander using 12C protocol to decode the programming byte for
AGCdigital-to-analog (DAC). To troubleshoot thelogic and the AGC circuits proceed
asfollows:

a. Withthe Model 8701 powered up normally and no carrier signal connected, click on
"Reset" field.

b. Usethe oscilloscope to monitor activity onthe I2C lines SCL and SDA on pins 14 and
150nU1. Thelinesshould show activity and normal TTL levels. If not, theproblemis
on the VXI Processor board or the interconnect.

¢. Programthe Model 8701 to FREQ mode, 15 MHz Frequency Value, and enter specia
function SPCL 35to activatethe AGC test program.

d. Enter special function SPCL 35to activatethe AGC attenuator test program. Enter 15
into the AM Modulation display to set maximum attenuation. Thelevelsonthe B1-B8
pins (9-16) of U2 should be:

Bl B2 B3 B4 B5 B6 B7 B8
Low Low Low Low High High High High

Ifthe TTL levelsareincorrect, U1 or U2 isdefective.

e. Enter 250 into the modulation display to set minimum attenuation. Thelevelson
the B1-B8 pins (5-12) of U2 aretabulated below. (If the TTL levelsareincorrect, Ul
or U2 isdefective.)

Bl B2 B3 B4 B5 B6 B7 B8
High High High High High Low High Low

5-6.2.6.2. AGC Attenuator. The AGC attenuator inthe Model 8701 isaprogrammable
L-pad whose series and shunt arm resistanceis controlled by adjusting the current thru
alight dependent resistor while holding the dc voltage across the resistance constant.
To troubleshoot the agc attenuator, proceed as follows:

a. Programthe Model 8701 to FREQ mode, Frequency Value of 15 MHz carrier and 0
dBmcarrier Level Value.

b. Measurethedc voltagefrom TP6 to ground. Thevoltageshould be-0.5valts. If the
indication isincorrect, troubleshoot the shunt arm control loop consisting of AR1b and
Q11 and associated components by dc voltage measurements, or replace defective Q9.

¢. Measure the dc voltage across R28. The voltage should be -0.5 volts (+ 0.5 voltsiif
the voltmeter polarity isreversed) If theindicationisincorrect, troubleshoot the series
arm control loop consisting of AR1aand Q7 and associated components by dc voltage
measurements, or replace defective Q8.

5-6.2.7. Troubleshooting, Filter Board. Proceduresfor checkingthe FILTER circuit
board are given in steps a thru ad. Test points and other measurement points are
indicated on the schematic diagram and circuit board overlay, Figures6-7 and 7-8. The
test equipment required islisted below. See Table 5-1 for critical specifications.
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Oscilloscope
Audio Analyzer Refer to Table 5-3.
DC Voltmeter

a. Turn off theinstrument and removethetop cover. Turntheinstrument ON , click
on FREQ mode and enter 15 MHz into the pop-up window Frequency Panel Frequency
Valuefidd.

b. Measurethedc voltage at pin 16 of U2. Thevoltage should be approximately +5
volts. If not the power supply circuitsor the VX1 Processor connectors are defective.

¢. Measurethe dc voltage at pins 7 and 4 of AR1. The voltages should be +15 and
-15 volts respectively. If not the power supply circuits or the VXI Processor
connectors are defective.

d. Settheaudio analyzer sourceto 1 kHz and 600 millivolts.

e. First removethewirefrom E10 onthe FM Board to feed-thru FL25. Next connect
the audio analyzer source output to FL25.

NOTE

For thefollowing oscilloscope measurements, use a high impedance probe. E19
may be used as a convenient ground terminal.

f. Connect the oscilloscope probe to E35. The signal should be a sinewave signal
with an amplitude of about 800 millivolts peak-to-peak and aperiod of 1 millisecond.
If not, the problem iswith the VX1 Processor interconnect.

g. Move the oscilloscope probe to TP1. The signal should be as in the previous
step, except that the amplitude should be 400 millivolts peak-to-peak. If not, check
for defectiverelay K1, K2, or K3, or openinductor L4, L5, L6, or shorted capacitor C9-
Cl2orCil4.

h. Change the audio analyzer frequency to 50 kHz. The signal should be asin the
previous step, except that the amplitude should be about 250 millivolts peak-to-
peak. If not, troubleshoot defective 50 kHz low-pass filter L4-L6 and C9-C12 and
Cl4.

i. Select the Modulation Meter 220 kHz Low-Pass Filter Selection field flag. The
signal should be as in the previous step, except that the amplitude should be 0.4
volts peak-to-peak. If not, check for defective relay K1, K2, or K3, or defective
attenuator R4-R6.

j. Movethe oscilloscope probeto TP2. Thesignal should be asin the previous step,
except that the amplitude should be 4 volts peak-to-peak. If not, check for defective
U3 or amplified ARL, or proceed to |logic troubleshooting for additional tests.
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k. Move the oscilloscope probeto TP9. The signal should be asin the previous step,
except that the amplitude should be 0.4 volts peak-to-peak. If not, check for defective
U3 or amplifier AR12 or proceed to logic troubleshooting for additional tests.

I. Reducethe audio analyzer level to 60 millivolts. The Model 8701 should autorange
and the signal at TP9 should be asin the previous step. If not, check for defective U3
or proceed to logic troubleshooting for additional tests.

m. Increasethe audio analyzer level to 6 volts. The Model 8701 should autorange and
the signal at TP9 should be asin the previous step. If not, check for defective U3 or
proceed to logic troubleshooting for additional tests.

n. Movethe oscilloscope probe to TP3 and set the audio analyzer frequency to 30 Hz.
Depressthe < 10 Hz high-passfilter key. The signal should be 1.8 volts peak-to-peak
with a period of 33 milliseconds. If not, check for defective U4 or amplifier AR5, or
proceed to logic troubleshooting for additional tests.

0. Depress the 30 Hz high-pass key. The signal should be as in the previous step,
except that the amplitude should be 1.3 volts peak-to-peak. If not, check for defective
U4 or amplifier AR2, or proceed to logic troubleshooting for additional tests.

p. Change the audio analyzer frequency to 300 Hz and depress the 300 Hz high-pass
key. The signal should be 1.3 volts peak-to-peak and the period should be 3.3
milliseconds. If not, check for defective U4 or amplifier AR3, or proceed to logic
troubleshooting for additional tests.

g. Changethe audio analyzer frequency to 3000 Hz and select the 3000 Hz High-Pass
Filter Selection flag. Thesignal should be 1.3 volts peak-to-peak and the period should
be 0.33 milliseconds. If not, check for defective U4 or amplifier AR4, or proceedtologic
troubleshooting for additional tests.

r. Change the audio analyzer frequency to 1 kHz and select the 30 Hz High-Pass Filter
Selection flag. Move the oscilloscope probe to TP4. The signal should be 1.8 volts
peak-to-peak and the period should be 1 millisecond. If not, check for defective U5 or
amplifier ARS8, or proceed to logic troubleshooting for additional tests.

s. Change the audio analyzer frequency to 20 kHz and depress the 20 kHz L ow-Pass
Filter Selection flag. The signal should be 1.3 volts peak-to-peak and the period should
be 50 microseconds. If not, check for defective U5 or amplifier AR7, or proceed to logic
troubleshooting for additional tests.

t. Change the audio analyzer frequency to 15 kHz and depress the 15 kHz L ow-Pass
filter Selection flag. Thesignal should be 1.3 volts peak-to-peak and the period should
be 67 microseconds. If not, check for defective U5 or amplifier AR6a, or refer tologic
signals troubleshooting for logic troubleshooting.

u. Changethe audio analyzer frequency to 3 kHz and depress the 3 kHz low-pass key.
Thesignal should be 1.3 volts peak-to-peak and the period should be 333 microseconds.
If not, check for defective U5 or amplifier AR6b, or proceed to logic troubleshooting for
additional tests.
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v. Changethe audio analyzer frequency to 1 kHz and depressthe 50 kHz L ow-Pass
Filter Selection flag. Movethe oscilloscope probeto TP5. Thesignal shouldbe 1.8
volts peak-to-peak and the period should be 1 millisecond. If not, check for defective
U7 or amplifier AR10, or proceed to logic troubleshooting for additional tests.

w. Change the audio analyzer frequency to 6.366 kHz and depress the 25 us De-
emphasisFilter Selection flag. Thesignal should be 1.25 volts peak-to-peak and the
period should be 157 microseconds. If not, check for defective U7 or filter R44, C49
or proceed to logic troubleshooting for additional tests.

X. Change the audio analyzer frequency to 3.183 kHz and select the 50 us De-
emphasisFilter Selection flag. Thesignal should be 1.25 volts peak-to-peak and the
period should be 314 microseconds. If not, check for defective U7 or filter R45, C50,
or proceed to logic troubleshooting for additional tests.

y. Change the audio analyzer frequency to 2.122 kHz and select the 75 us De-
emphasisFilter Selection flag. Thesignal should be as 1.25 volts peak-to-peak and
the period should be 471 microseconds. If not, check for defective U7 or filter R46,
C51, or proceed to logic troubleshooting for additional tests.

z. Changetheaudio analyzer frequency to 212 Hz and select the 750 us De-emphasis
Filter Selection flag. The signal should be 1.25 volts peak-to-peak and the period
should be 4.7 milliseconds. If not, check for defective U7 or filter R47, C52, or
proceed to logic troubleshooting for additional tests.

aa. Changetheaudio analyzer frequency to 1 kHz and select the De-emphasisFilter
Selection OFF flag. Note the amplitude of the signal, then click onthe PM mode.
Thesignal should remainthe same. If not, check for defective U7 or amplifier AR9,
or proceed to logic troubleshooting for additional tests.

ab. Change the audio analyzer frequency to 2 kHz. The signal amplitude should
decrease to one-half of that in step aa. If not, troubleshoot filter circuit AR9 and
associated components.

ac. Move the oscilloscope probeto E8. The signal should be as in the previous
step. If not, replace defective anal og-switch U8.

ad. Move the oscilloscope probe to TP6. The signal should be asin the previous
step, except that the amplitude should be 2.4 volts peak-to-peak. If not, replace
defective AR11.

5-6.2.7.1. Logic Signals. Proper operation of the FILTER circuits depend on correct
logic levels on the following control lines:

DO0-D7,D10-D15.......cccovvveine, Filter Board
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Logic signalsfrom theinstrument I2C lines are transferred into 8-bit Expander, U2.
Similarly datais transferred into U6 via I1°C protocol. To troubleshoot the logic
circuits proceed asfollows:

a. WiththeModel 8701 powered up normally and configured as above, depressthe
"Reset" key.

b. Use the oscilloscope to monitor activity on the instrument 12C lines SDA, SCL
pins14 and 15 of U2. Thedatalinesshould show activity and normal TTL levels. If
not, the problem is on the VVXI Processor or the interconnect.

c. Settheaudioanayzer level to 600 millivoltsat 1 kHz and enter 15 MHz into the
Model 8701 Frequency Panel pop-up window, Frequency Valuefield.

d. Movethe oscilloscope probeto pin 4 of U2. Alternately click onthe AM and
FM modes. Thesignal should changefrom TTL hightolow. If not, replace defective
U2 or shorted Q1.

e. Move the oscilloscope probe to pin 5 of U2. Alternately depress the low-pass
220 and 50 keys. The signal should changefrom TTL highto low. If not, replace
defective U2 or shorted U9.

f. Enter the following SPCL functions and note the corresponding activity on pins
6and 7 of U2. If theindicationsareincorrect, replace defective U2 or U3.

SPCL PING PIN7
2 low low

3 high low

4 low high

g. Operate the High-Pass Filter selection field flags and note the corresponding
activity onpins9, 10 and 11 of U2. If theindications areincorrect, replace

defective U2 or U4.

KEY PIN9 PIN 10 PIN 11
<10 high low low

0 high high low
300 high high high
3000 high low high

h. Alternately click on the FM and PM modes and observe the corresponding
activity on pin 12 of U2. If theindications are incorrect, replace defective U2 or

uUs.
KEY PIN 12
FM high
PM low
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i. Operatethe Low-Pass Filter Selection field flags and note the corresponding
activity onpins 7, 9, and 10 of U6. If theindications areincorrect, replace defective
U6 or US.

KEY PIN7 PIN9 PIN 10
3 high low high
15 high low low
2 low low high
50 high high high
220 high high high

j- Click on the Modulation FM mode and operate the De-emphasis Filter Selection
fieldflags. Notethe corresponding activity onpins4, 5, and 6 of U6. If theindications
areincorrect, replace defective U6 or U7.

KEY PIN4 PINS PIN6
5 low low low
50 low low high
6] high low low
70 high high low
OFF low high low

5-6.2.8. Troubleshooting, Detector Board. Proceduresfor checkingthe DETECTOR
circuit board aregivenin stepsathru ac. Test pointsand other measurement pointsare
indicated on the schematic diagram and circuit board Figures 6-8 and 7-9. The test
equipment required islisted below. See Table5-1 for critical specifications.

Oscilloscope
Audio Analyzer
Signal Generator Refer to Table 5-3.

DC Voltmeter
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A

B

Sensitivity Timebase
1.00 V/div 20.0 ms/div
Sensitivity Timebase

2.00 V/div 20.0 ms/div

C

Sensitivity
500 mV/div

Timebase
200 us/div

Figure5-8. Detector Board Waveforms
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a. Turnoff theinstrument and removethetop cover. Turn the instrument power ON,
click on FREQ mode and enter 15 MHz into the Frequency Valuefield.

b. Measure the dc voltage at pin 16 of U3. The voltage should be approximately +5
volts. If not the power supply circuits or the VXI Processor connectors are defective.

¢. Measure the dc voltage at pins 7 and 4 of U14. The voltages should be +15 and -15
voltsrespectively. If not, the power supply circuitsor the VX1 Processor connectorsare
defective.

d. Measurethedc voltageat pins7 and 1 of U23. Thevoltages should be +5and -5 volts
respectively. If not, troubleshoot regulator U23 using dc measurements.

e. Set the audio analyzer source to 1 kHz and 600 millivolts and connect the audio
analyzer source output tothe AUDIO (FM) OUT test point FL25 on the FM board of the
Model 8701. Setthesignal generator to 15 MHz, CW, at 0 dBm and connect the generator
RF OUT to the RF IN connector on the Model 8701.

NOTE
For the following oscilloscope measurements, use ahigh impedance probe. TP2 can be
used as a ground terminal .

f. Connect the oscill oscope probe to E18 on the Detector PWB. Thesignal should bea
sinewavewith an amplitude of about 1.8 volts peak-to-peak and aperiod of 1 millisecond.
If not, the problem ison the Filter board or the VX1 Processor interconnect.

g. Move the oscilloscope probe to TP5. The signal should be asin the previous step,
except it isgated on and off about every 1.5 seconds. If not, check for defective switch
U1, or amplifier U13, or proceed to logic troubleshooting for additional tests.

h. Move the oscilloscope probe to TP7. The signal should be as in the previous step.
If not, replace defective U13.

i. Movetheoscilloscope probeto TP8. Thesigna should bealow frequency rectangular
waveform switching from the ground to about +0.8 volts at a 1.5 second rate. If not,
check for defective switch U6, or amplifier U15 or U19, or proceed to | ogic troubleshooting
for additiond tests.

j- Movethe oscilloscope probeto TP9. Thesignal should be asin the previous step. If
not, check for defective switch U6, or amplifier U16 or U19, or proceed to logic
troubleshooting for additional tests.

k. Measurethe dc voltage at pin 13 of U7. The voltage should be 1 volt. If not, check
filter R30 and C24, or the problemisonthe AM board.

I. Movetheoscilloscope probeto TP13. Thesignal should beasin Figure5-8,A. If not,
check for defective switch U7, or amplifier U22, or proceed to logi ¢ troubl eshooting for
additional tests.

m. Measure the dc voltages at E6 and E7 on the Detector PWB. The voltages should
be about 0.210 and 0.319 volts respectively. If not, the problem is on the RF board or
in the interconnecting cable.
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n. Measurethedc voltagesat pins4 and 5 of U9. Thevoltages should beabout 2.1
and 2.2 voltsrespectively. If not, check theresistive attenuators R33-R35, and R38,
R40 and R41, or replace defective U9.

0. Movetheoscilloscope probeto TP14. Thesignal should beasin Figure 5-8, B.
If not, check for defective switch U9, or amplifier U22, or proceed to logic
troubleshooting for additional tests.

p. Select the Detector Selection RM Sflag and move the oscilloscope probeto pin
6 of U1l. Thesignal should be5 volts peak-to-peak with aperiod of 1 millisecond.
If not, check resistors R60-62, capacitor C22 or replace defective U11.

d. Move the oscilloscope probe to pin 3 of U14. The signal should be 0.5 volts
peak-to-peak. If not, check for defective switch U5, or amplifier U14, or proceed to
logic troubleshooting for additional tests.

r. Move the oscilloscope probe to pin 6 of U14. The signal should be 5.6 volts
peak-to-peak. If not, check for defective switch U5, or amplifier U14, or proceed to
logic troubleshooting for additional tests.

s. Move the oscilloscope probe to pin 3 of U18. The signal should be 0.56 volts
peak-to-peak. If not, check for defective switch U5, or amplifier U18, or refer to
logic signals troubleshooting below.

t. Move the oscilloscope probe to pin 6 of U18. The signal should be 6.6 volts
peak-to-peak. If not, check for defective switch U5, or amplifier U18, or proceed to
logic troubleshooting for additional tests.

u. Move the oscilloscope probeto TP3. The signal should be 0.66 volts peak-to-
peak. If not, check for defective switch U4, or amplifier U20, or proceed to logic
troubleshooting for additional tests.

v. Move the oscill oscope probe to TP10. The signal should be 7.6 volts peak-to-
peak. If not, check for defectiverms converter U8, or amplifier U20, or proceed to
logic troubleshooting for additional tests.

w. Movethe oscilloscope probeto TP11. Thesignal should be about 2.8 voltsdc.
If not, check for defective rms converter U8, or switch U9.

X. Movethe oscill oscope probe back to TP10 and enter special function SPCL3to
set the 50.00 modulation range. Set the audio analyzer to the following levelsand
observe the resulting waveforms. The ™' in front of the indication means that the
voltage will beinitialy higher and then change to the indicated value.

Analyzer | evel (millivalts) I ndication (valtspeak-peak)

baseline noise
6
*6
*5
*6
*6
*5
*6
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Analyzer L evel (millivolts) I ndication (voltspeak-peak)

100 *6
200 *5
500 *6
1000 124

y. If theindications areincorrect, isolate the defective analog switch U5 or U4, or
refer to logic signals troubleshooting below.

z. Settheaudio analyzer to 600 millivolts and move the oscilloscope probeto E18
on the Detector board. The signal should be 380 millivolts peak-to-peak with a
period of 1 millisecond. If not, the problem ison the Filter board.

aa. Movethe oscilloscope probeto pin 6 of U21. Thesignal should beasin Figure
5-8, C. If not, replace defective U21.

ab. Move the oscilloscope probe to the cathode of CR5. The signal should be a
half-waverectified signal 380 millivolts peak with aperiod of 1 millisecond. If not,
isolate defective component in average detector circuit using dc and waveform
measurements.

ac. Move the oscilloscope probe to pin 10 of U9. The voltage should be about
0.12voltsdc. If not, isolate defective component R45, C33, or U9.

5-6.2.8.1. Loagic Signals. Proper operation of the DETECTOR circuits depend on
correct logic levels on the following control lines: DO - 13 detector board data
lines. Logic signalsfrom theinstrument 12C aretransferred into 8-bit Expander U3.
Similarly, dataistransferred into U10 vial2C protocol. To troubleshoot thelogic
circuits proceed as follows:

a. With the Model 8701 powered up normally and configured as in the
troubleshooting section, click on the "Reset" field.

b. Usethe oscilloscopeto monitor activity on theinstrument 12C lines SDA, SCL,
pins 14 and 15 of U10. All of the datalines should show activity and normal TTL
levels. If not, the problem is on the VX1 Processor board or the interconnect.

c. Set the audio analyzer level to 600 millivolts at 1 kHz, enter 15 MHz into the
Model 8701 Frequency Valuefield, and select the Detector Selection RM Sflag.
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LEVEL PIN 4 PIN 5 PIN 6 PIN 7 PIN 9 PIN 10

0 low low low high low low

1 high low low low low low

2 low high low low low low

5 low low high low low low

10 high low low low low high

2 low high low low low high

50 low low high low low high

100 high low low low high high

200 low high low low high high

500 low low high low high high

1000 low low high low high high
d. Enter specia function SPCL 3 to hold the 50.00 modul ation range, then set the
audio analyzer totheindicated levels, in millivolts, and note the activity on pins4,
5,6,7,9and 10 of U3. If theindicationsareincorrect, replace defective U3.
e. Select the PEAK + detector and move the oscilloscope probe to pin 5 of U10.
Thesignal should be alternating between logic high and logic low with a period of
about 1.5 seconds. If not, replace defective U10 or U1.
f. Movethe oscilloscope probeto pin 6 of U10. Thesignal should be similar tothe
previous step. If not, replace defective U10 or U6.
g. Movethe oscilloscope probe to pin 7 of U10. The signal should be similar to
the previous step. If not, replace defective U10 or U7.
h. Move the oscilloscope probe to pin 9 of U10. Thesignal should be similar to
the previous step. If not, replace defective U10 or U7.
i. Movethe oscilloscope probeto pin 10 of U10. Thesignal should be similar to
the previous step. If not, replace defective U10 or U9.
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5-7. Disassembly

j. Move the oscilloscope probe to pin 11 of U10. The signal should be similar to the
previous step. If not, replace defective U10 or U9.

k. Move the oscilloscope probeto pin 12 of U10. Thesignal should be similar to the
previous step. If not, replace defective U10 or U9.

I. Movethe oscilloscope probeto pin 4 of U10. Thesignal should bealogic 0 (0 volts).
If not, replace defective U10 or U1.

5-8. Disassembly of the Modulation Meter board i s performed to the extent necessary
to removethe defective attenuator assembly, control panel or printed wiring assembles
(PWA). Figures6-1thru6-8and 7-1thru 7-11 are the component | ocation diagramsand
schematic diagrams which support the disassembly procedures. The individual
component(s), circuit boards should only be disassembled to the extent necessary to
replace the defective part.

5-8.1. Preliminary Procedures.
a. Place the Modulation Meter on a suitable work surface.

b. Disconnect the IF OUT, AF OUT and RF IN cables from the front panel (5) (if
necessary).

¢. Removethe 29 flat head screws (14 ) securing the top cover ( 3) to the RF Housing
Assembly (2).

d. Carefully turn the Modulation Meter over and remove the 6 flat head screws (14)
securing the bottom cover ( 4) to the RF Housing (2).

e. Remove the screw (20) securing the bottom extractor handle to the bottom cover.

f. Carefully remove the bottom extractor handle (13) and the metal pivot sleeveinside
the handle. Place al the hardwarein a plastic bag to prevent loss of any part.

5-8.2. Eront Panel.

a. Carefully disconnect the cable assemblies (3) at the rear of the front panel (5).

b. Remove the screw (20) and flat washer securing the top extractor handle kit (12) to
the VX1 Processor board (1).

¢. Removethefront panel ( 5) and extractor handle (12) from the VV X1 Processor board

@.
5-8.3. Attenuator Assembly.
a. Perform preliminary disassembly proceduresin paragraph 5-8.1.

b. Carefully disconnect and tag 2 cable assemblies from attenuator assembly (1) and
unsolder 3wires..

c. Remove 4 screws (18) and lock washers (19) securing attenuator assembly to
VX1 Processor board (1). Remove attenuator assembly.
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d. Remove two flathead screws (5) securing attenuator cover (2) to Housing (1).
Remove cover.

e. Toremovetheattenuator printed wiring board assembly (3) proceed asfollows:

1. Remove 2 screws and lock washers (6) securing both SMA connectors, J1 & J2
to the housing (1).

2. Remove two screws (4) and lock washers (6) securing printed wiring board
(3) to housing (1).

l WARNING I

To prevent injury to personnel during soldering, do not use acid-core solder or an
acid flux. Usecarenot to burninsulation during soldering. Eye protection must be
worn during soldering/unsoldering operations to prevent injury to personnel.

3. Tag and unsolder both connector center conductors and three wires (8) at the
rear of the board connecting it to the feed thru terminals (FL 1, 2 and 3).

4. Remove the printed wiring board assembly (3) and place it in a ESD storage
bag.

5-8.4. VXI Processor/Power Supply. ToremovetheVXI Processor board
proceed as follows:

a. Perform preliminary disassembly proceduresin paragraph 5-8.1.

b. Removethefront panel (5) and attenuator assembly (6) using the proceduresin
paragraphs 5-8.2 and 5-8.3 respectively.

¢. Tagand removethe RF Housi ng assembly feed thru wiring from the VX1 Processor
connectors.

d. Remove five mounting nuts (17) and lock washers (26) securing the VXI
Processor to the RF Housing assembly.

e. Separate the components and bag the hardware. Place the VX1 Processor in a
static freebag, if available, or cover it to keep foreign particles off itssurfaces. The
same precautions apply to the RF Housing assembly.

5-8.5. Printed Wiring Board(s). To remove aprinted wiring board from the RF
Housing assembly proceed as follows:

a. Perform preliminary disassembly procedurein paragraph 5-8.1.

b. Perform VXI Processor/power supply disassembly procedure in paragraph 5-
84.
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...

5-9. Reassembly

CAUTION

Thisequipment (AM PWB) contains parts sensitiveto damage by electrostatic discharge
(ESD). Use ESD precautionary procedures as described in TO 00-25-234 when touching,

removing, or inserting parts or assemblies. When handling static sensitive devices, wear
askin contact wrist strap.

¢. Tag and unsolder all wiresto feed thru terminals.

d. Remove four screws (15) securing printed wiring board to RF Housing assembly.

| WARNING I

To prevent injury to personnel during soldering, do not use acid-core solder or an acid
flux. Use care not to burn insulation during soldering.

Eye protection must be worn during sol dering/unsol dering operations to prevent injury
to personnel.

5-10. Reassemble the component parts of the Modulation Meter in accordance with
thefollowing procedures. Seefigures6-1 thru 6-12 and 7-1 thru 7-11 for the printed
wiring board component |ocation diagrams and schematic diagrams. 1t should be
noted that the Modulation Meter component parts are reassembled in the reverse
order of disassembly.

5-10.1. Replacement of Printed Wiring Board(s). To replace any one of the six
printed wiring boards in the RF Housing assembly proceed as follows:

a. Placethe printed wiring board inits slot in the RF Housing (1).

b. Secure the board to the RF Housing assembly with four screws (15).

| WARNING I

To prevent injury to personnel during soldering, do not use acid-core solder or an acid
flux. Use care not to burn insulation during soldering.

Eye protection must be worn during soldering/unsoldering operations to prevent
injury to personnel.

c. Resolder all the wiring to the board and remove tags.

d. Reassemble the Modulation Meter using the procedures in paragraph 5-10.1 thru
5-104.
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e. Perform the performance verification testsin paragraph 5-4.3.

5-10.2. VXI Processor/Power Supply. ToreassembletheVXI Processor/power supply
proceed as follows:

a. Placethe RF Housing assembly on a clean work surface with the printed wiring
boards face down.

b. Position V' X| Processor board (1) over spacers (27).

c. Install the five mounting nuts (17) and lock washers (26) securing the VV XI
Processor to the RF Housing assembly.

d. Insert the RF Housing assembly feed thru terminal wiring into the appropriate
connectors on the VX1 Processor board (1).

5-10.3. Attenuator Assembly. To reassemble and replace the attenuator assembly
proceed asfollows: Seefigures6-1and 6-2.

a. Remove the attenuator printed wiring board from its protective bag and install it in
the RF Housing (1).

| WARNING I

To prevent injury to personnel during soldering, do not use acid-core solder or an
acid flux. Use care not to burn insulation during soldering.

Eye protection must be worn during soldering/unsoldering operations to prevent
injury to personnel.

b. Replace and solder the three wires at the rear of the board to the chassis feed thru
terminals. Remove and discard wiretags.

¢. Securethe printed wiring board (3) to the RF Housing (1) with 2 lock washers (6)
and screws (4).

d. Replace and secure the two SMA connectors (J1 and J2) to the RF Housing (1)
with 2 screws (4) and lock washers (6) each.

e. Resolder both connectors to the printed wiring board.

WARNING I

Isopropy! alcohol isflammable and toxic to eyes, skin, and respiratory tract. Skinand
eye protection required. Avoid repeated/prolonged contact. Good general ventilation
isnormally adequate. Keep away from open flames or other sources of ignition.
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f. Carefully place the cover (2) on the housing (1) and secure in place with 2 flat
head screws (5).

0. Position the attenuator assembly (6) on the VXI Processor and secure in place
with 4 screws (18) and lock washers (19).

h. Connect two cable assemblies (9 and 11) to the attenuator assembly and
resolder 3 wires.

i. Connect the free side of one cable (9) to the feed thru connector on the RF
Housing assembly (2).

5-10.4. Modulator Meter Assembly. To reassemblethe Modulator Meter assembly
proceed as follows:

a. Make sure that all three connectors are securely fastened to the front panel.

b. Position thefront panel (5) onthe V XI Processor board making surethat both panel
handles are installed.

c. Position the front panel extractor handle assembly adjacent to their anchor points
and secure the bottom handl e (13) to the bottom cover (4) with ascrew and flat washer
(20). Also, securethetop handle assembly (12) to the anchor point onthe V X | Processor
with a screw and flat washer (20).

NOTE
Make sure that both extractor handles have a metal pivot sleeve installed prior to
fastening.
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5-11. Adjustments

5-12. The instrument adjustment procedure is described in the following paragraphs.
The adjustment order is not critical, however, the following sequence is recommended.

5-12.1. RF Board Adjustments. There are four adjustments associated with the RF
circuit board. These are;

ADJUSTMENT PURPOSE

R14 sampling bridge balance

R12 sampling bridge bias, low bands
R77 sampling bridge bias, high bands
C46 IF flatness

5-12.1.1. Equipment Required. The equipment required to make the adjustmentsis
listed below. SeeTable5-2 for critical specifications.

L ow-pass Filter
Oscilloscope
Signal Generator
Power Meter

Refer to Table 5-3.

5-12.1.2. Procedure.
a. Connect the power meter to the RF IN connector on the instrument front panel.

b. Set the cursor on the FREQ mode of the "Measurement Function” field of the soft
front panel and click. Note that the "Frequency Panel" pop-up window appears.

c. Set the"Frequency Units' field on MHz.
d. Using the computer keyboard set the "Frequency Value" field to 11.00 MHz.
e. Adjust variableresistor R14 for aminimum power indication.

f. Setthesignal generator to 9.9 MHz, +10 dBm and about 100 kHz deviation at a1 kHz
rate.

0. Set the signal generator AM modulation to OFF.
h. Set the cursor on the "Reset" field of the soft front panel and click.
i. Using the keyboard enter 9.9 MHz into the "Frequency Value' field.

j- Select the 300 Hz High-Pass Filter Selection, 3 kHz Low-PassFilter Selection and the
OFF De-emphasisFilter Selection.
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k. Disconnect the Power Meter from the RFIN on the front panel.

|. Connect the generator, thru the Low-Pass Filter, to the RF IN connector the Model
870L

m. Adjust the signal generator deviation for aModel 8701 indication of 100 + -5 kHz
deviation.

n. Settheoscilloscopeto 0.05V/DIV and 0.5 mSEC/DIV and connect theModel 8701 AF
OUT tothevertical input of the oscilloscope using a shielded BNC cable.

0. Click on the AM mode of the "Measurement Function” field and adjust variable
resistor R12 on Figure 5-9 for minimum peak-to-peak deflection on the oscilloscope.

p. Changethesignal generator and Model 8701 frequency to 18.5 MHz.
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Figure 5-9. RF Board Adjustment
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g. Adjust variable capacitor C46 for minimum peak-to-peak deflection on the
oscilloscope.

r. Changethesignal generator and Model 8701 frequency to 10.02 MHz.
s. Adjust variable resistor R77 for minimum peak-to-peak deflection on the
oscilloscope. Note that R77 may be at or near one end when the deflection is

minimum.

5-12.2. AM Board Adjustments. Thereisoneadjustment onthe AM circuit board.
Thisisthevariableresistor R85 which adjuststhe offset inthe AM detector circuit.

5-12.2.1. Equipment Required. No additional equipment isrequired to makethis
adjustment.

5-12.2.2. Procedure.

a. Power up the VXI bus chassis and click on the "Reset" field of the soft front
panel.

b. Set the cursor on the FREQ mode of the "Measurement Function” field of the
soft front panel and click. Notethat the"Frequency Panel" pop-up window appears.

c. Set the "Frequency Units' field on MHz.
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Figure 5-10. AM Board Adjustment
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d. Using the computer keyboard set the "Frequency Value' field to 100 MHz.

e. Observethe"Measurement Display” field on the soft front panel and adjust variable
resistor R85 full clockwise. Then adjust R85 (Figure 5-10) counterclockwise for an
indication of -70.8 dBm. Note that the indication will jump in approximately 1 dB
increments during the adjustment.

5-12.3. Detector Board Adjustments. Thereis one adjustment on the DETECTOR
circuit board. Thisadjustment isvariable capacitor C23 which adjuststhe RM S detector
frequency response.

5-12.3.1. Equipment Required. The equipment required to make this adjustment is
listed below. SeeTable5-2for critical specifications.

Audio Analyzer
DC Voltmeter Refer to Table 5-3.
5-12.3.2. Procedure.

a. With the instrument power off disconnect the wire from E10 on the FM Board at
FL25.

b. Settheaudio analyzer to 600 millivoltsat al kHz rate.

¢. Connect the audio analyzer sourceto the FM OUT feed thru (FL25).

d. Turn on the instrument power and depress the "Reset" key.

e. Execute SPCL function 18, enter 15 MHz into the carrier FREQ display, and select the
220 kHz low-passfilter Whenthe MODULATION display settles, select the"RATIO In
Percent" display mode.

f. Set the audio analyzer to 100 kHz and note the modul ation ratio indication.

g. Change the audio analyzer frequency back to 1 kHz, and select the RM S detector.
Re-establish aratio referenceto a 100.0% indication.

h. Set theaudio analyzer to 100 kHz and adjust C23 (Figure 5-11 on the detector board)
until theratio indication on the Model 8701 display is 100.0%.

i. Turntheinstrument power OFF, removetheaudio analyzer connection, and reconnect
the FM board into the RF Housing Feed thru.

5-12.4. Oscillator Board Adjustments. Thereisoneadjustment onthe OSCILLATOR
circuit board. Thisadjustment is variable resistor R37 which adjusts the IF centering.

5-12.4.1. Equipment Required. The equipment required to make the adjustment is
listed as follows. See Table 5-1 for critical specifications.

Signal Generator

M ultimeter Refer to Table 5-3.

Maintenance
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5-12.4.2. Procedure.

a. Set the generator frequency to 1.211 MHz CW and 0 dBm and connect the RF
OUT tothe RF IN onthe front panel of the Model 8701.

b. Click on the "Send/Receive" field of the soft front panel. Note that the "User
Interactive Send/Receive Panel" pop-up window appears.

¢. Using the keyboard type in "SP28" in the "Send Message" field and click on
"Send".

d. Monitor thedc voltageat pin 6 of U11, and adjust variableresistor R37 (Figure 5-
12) for anindication of 0+0.02 volts.
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Chapter 6

Parts List

6-1. Introduction

6-2. Thischapter containsaparts|isting of the assembliesand components comprising
the Modulation Meter, Model 8701. Each page of the listing contains the information
necessary to locate the specific part(s) of the Modulation Meter. The maintenance
parts list is composed of four columns, each which contains information applicable
totheend item. The contents of each of the four columnsis described in the following

paragraphs.

6-3. Thefirst column "Reference Designator”, items are identified by index numbers
appearing in the applicable illustrations. These index numbers are arranged in the
first column of the parts list in consecutive numerical order.

6-4. In the second column, DESCRIPTION, the assembly or detail part islisted first
by a noun name which is then followed by modifiers. (i.e. screw, flat head, stainless,
etc.). Sufficient modifiers are used to provide an accurate description of the item.

6-5. Thethird column, PART NUMBER, identifies the part by a Boonton Electronics
Corporation part number, afederal stock number or a vendor's part number.

6-6. The fourth column, QUANTITY (QTY), represents the amount of the specified
part required for one assembly or subassembly. The abbreviation AR (asrequired), is
used when the quantity required is determined when the parts are installed.

Parts List ' 6-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



99402800A

REV: AA 8701 MODULATION METER

MODEL: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR
1) PWAVXIPROCESSOR 08280600A 1
(2) RFHOUSING ASSEMBLY 08280900A 1
3) COVER, TOP,RFHOUSING 60066200A 1
4) COVER, BOTTOM, RFHOUSING 60066300A 1
(5) FRONT PANEL MARKED 60356000A 1
(6) PROTECT ATTENUATORASSY 08280700A 1
) CABLE ASSY COAX GPO/SMA 57232200A 2
(8) CABLE ASSY COAX GPO/OSX 57232300A 2
9) CABLE ASSY COAX SEMI-FLEX 1-3636-601-2177 1
(10) CONN RFBLKHD BNC TO SMA 3284-2240-00 2
11 CABLE ASSY COAX N TO SMA 57232500A 1
(12) EXTRACTORHANDLEKIT TOP 48338211A 1
(13) EXTRACTORHANDLEKITBOT 48338222A 1
(14) SCR 4-40X1/4FHSL SS 911102000 35
(15) SCR 4-40X3/8 BH SL SS SEMS 911004000 9
(16) WASHER FLAT #4 840104000 5
@an NUT HEX SS 4-40 X 1/4 74527600 9
(18) SCR 2-56X1/4BH SL BRNP 793241000 4
(19) WASHER LOCK#2 INT 843024000 4
(20) HARDWARE KIT EXT HANDLE 21100-745 1
(23) LOCTITE 222-31 THDLOCKER 222-31 0
(24) LABEL MODEL/ SERIAL NUMBER 782642000 1
(25) LABEL “MADE IN USA” 78290900A 1
(26) WASHER LOCK #4 EXT 843005000 5
27 STANDOFF .09H M/M 4-40 74245100A 5
(28) WIRE 24 AWG STRD PVC RED 920222020 25"
(28) WIRE 24 AWG STRD PVC YEL 920222040 25"
(28) WIRE 24 AWG STRD PVC BLU 920222060 25"
Table 6-1. Modulation Meter Assembly Parts List
Ref. Figure 7-1
6-2 Parts List
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99402891A

REV: AA 8701 MODULATION METER

MODEL: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR
(1) PWAVXIPROCESSOR 08280600A 1
(2) RF HOUSING ASSEMBLY 08280900A 1
3) COVER, TOP,RFHOUSING 60066200A 1
4) COVER, BOTTOM, RFHOUSING 60066300A 1
(5) FRONT PANEL UNIT 60356600A 1
(6) PROTECT ATTENUATORASSY 08280700A 1
@) CABLE ASSY COAX GPO/SMA 57232200A 2
(8) CABLE ASSY COAX GPO/OSX 57232300A 2
9 CABLE ASSY COAX SEMI-FLEX 1-3636-601-2177 1
(10) CONN RF BLKHD BNC TO SMA 3284-2240-00 2
11 CABLE ASSY COAX N TO SMA 57232500A 1
(12) EXTRACTORHANDLE TOP 20817-330 1
(13) EXTRACTORHANDLE BOTTOM 20817-329 1
(14) SCR4-40X1/4 FH SL SS 911102000 35
(15) SCR 4-40X3/8 BH SL SS SEMS 911004000 9
(16) WASHER FLAT #4 840104000 5
a7 NUT HEX SS 4-40 X 1/4 74527600 9
(18) SCR 2-56X1/4 BH SL BR NP 793241000 4
(29) WASHER LOCK#2INT 843024000 4
(20) HARDWARE KIT EXT HANDLE 21100-745 1
(23) LOCTITE 222-31 THDLOCKER 222-31 0
(24) LABEL MODEL/ SERIAL NUMBER 782642000 1
(25) LABEL “MADE IN USA” 78290900A 1
(26) WASHER LOCK #4 EXT 843005000 5
(27) STANDOFF .09H M/M 4-40 74245100A 5
(28) WIRE 24 AWG STRD PVCRED 920222020 25"
(28) WIRE 24 AWG STRD PVC YEL 920222040 25"
(28) WIRE 24 AWG STRD PVC BLU 920222060 2.5
(29) DECAL (RF-3MEAS) 78291001A 1
(30) DECAL (TETSLOGO) 78291002A 1
Table 6-1. Modulation Meter Assembly Parts List
Ref. Figure 7-1
Parts List 6-3
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08280900A

REV: AA RF HOUSING ASSEMBLY

MODEL: 8701

A2

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR
(1) HOUSING 81245100A 1
(2) PWARF 08280000A 1
3 PWALO 08280100A 1
(4) PWA AM 08280200A 1
(5) PWAFM 08280300A 1
(6) PWAFILTER 08280400A 1
(7) PWADETECTOR 08280500A 1
(8) WASHER LOCK #4 SPLIT STCP 743009000 47
(12) CABLE ASSY SSMT 9960-1050-24 3
(23) SCR2-26X3/16 BH SL SS 793193000 2
(14) WASHER LOCK#2 INT 843024000 2
(15) SCR 4-40X1/4BH SL SS SEMS 911002000 24
(16) LOCTITE 222-31 THDLOCKER 222-31 0
a7 CABLE ASSY RFHSNG 6 CIRRF 57131301A 1
(28) CABLE ASSY RFHSNG 8CIRLO 57131302A 1
(29) CABLE ASSY RFHSNG 7 CIRAM 57131303A 1
(20) CABLEASSY RFHSNG 4 CIRFM 57131304A 1
(21) CABLE ASSY RFHSNG 9 CIRFIL 57131305A 1
(22) CABLE ASSY RFHSNG 12 CIRDET 57131306A 1
(23) WIRE 24 AWG STRD PVC BLK 920222000 135"
(23) WIRE 24 AWG STRD PVC BRN 920222010 19.5"
(23) WIRE 24 AWG STRD PVC RED 920222020 19"
(23) WIRE 24 AWG STRD PVC ORN 920222030 11.75"
(23) WIRE 24 AWG STRD PVC YEL 920222040 9.25"
(23) WIRE 24 AWG STRD PVC GRN 920222050 9.5"
(23) WIRE 24 AWG STRD PVC BLU 920222060 12.25"
(23) WIRE 24 AWG STRD PVC VIO 920222070 13.75"
(23) WIRE 24 AWG STRD PVC GRY 920222080 3.75"
(23) WIRE 24 AWG STRD PVCWHT 920222090 4.25"
(23) WIRE 24 AWG STRD PVC W/BLK 920222900 1"
(23) WIRE 24 AWG STRD PVC W/BRN 920222910 2"
P14 CONNECTORMRFGPO 0119-612-3 4
Ji CONNECTORSMA SF-2950-6060 1
FL1 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 1
FL2-3 CAP FT 50pF 200VDC 4-40 THD B4C500D 2
FL4 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 1
FL5 CAP FT 50pF 200VDC 4-40 THD B4C500D 1
FL6 CAP FT 5000pF 200vDC 4-40 THD SCI-9120-502 1
FL7 CAP FT 50pF 200VDC 4-40 THD B4C500D 1
FL8 CAP FT 5000pF 200vDC 4-40 THD SCI-9120-502 1
FL9-10 CAP FT 50pF 200VDC 4-40 THD B4C500D 2
FL11 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 1
FL12-14 CAP FT 50pF 200VDC 4-40 THD B4C500D 3
FL15-16 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 2
FL17-18 CAP FT 50pF 200VDC 4-40 THD B4C500D 2
FL19 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 1
FL22-23 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 2

Table 6-2. RF Housing Assembly
Ref. Figure7-2
6-4 Parts List
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08280900A REV: AA RF HOUSING ASSEMBLY A2

MODEL: 8701
REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

FL24-25 CAP FT 50pF 200vDC 4-40 THD B4C500D 2
FL26-27 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 2
FL28-29 CAP FT 50pF 200vDC 4-40 THD B4C500D 2
FL30 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 1
FL31-34 CAP FT 50pF 200VDC 4-40 THD B4C500D 4
FL35-36 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 2
FL37-38 CAP FT 50pF 200vDC 4-40 THD B4C500D 2
FL39 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 1
FL40-45 CAP FT 50pF 200vDC 4-40 THD B4C500D 6
FL46-47 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 2

Table 6-2. RF Housing Assembly
Ref. Figure7-2

Parts List
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08280700A REV: AA PROTECT ATTENUATOR ASSEMBLY A3

MODEL: 8701
REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

) HOUSING ATTENUATOR 81245200A 1
2 COVERATTENUATOR 60066400A 1
3 PWAPROTECT ATTENUATOR 08280800A 1
(4) SCR2-56X3/16 BH SL SS 793193000 8
(5) SCR 2-56X3/16 FH SL BR NP 793243000 2
(6) WASHER LOCK#2 INT 843024000 8
) LOCTITE 222-31 THDLOCKER 222-31 0
(8) WIRE 24 AWG STRD PVC RED 920220020 2"
(8) WIRE 24 AWG STRD PVC YEL 920220040 2"
(8) WIRE 24 AWG STRD PVC BLU 920220060 2"
J1-2 CONNECTORSMA SF-2950-606 2
FL1-3 CAP FT 5000pF 200VDC 4-40 THD SCI-9120-502 3
Table 6-3. Protect Attenuator Assembly Parts List
Ref. Figure 7-3
Parts List
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08280000A

REFERENCE
DESIGNATOR

REV: BB PWA, 8701 RF A2A1
MODEL: 8701
DESCRIPTION

PART NUMBER

QTY

(o1 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 1
2 CAP FXD 680 pF, 10%, 50V 11C106COG681K050NB 1
c3 CAP FXD 6.8 pF,+- 0.25pF,50V GRM426COG6R8C050AB 1
C4 CAP FXD 100pF, 5%,50V 11C1206C0O101J050NB 1
c5 CAP FXD 1UF,10%,35V T491B105K035AS 1
(03] CAP FXD 100pF, 5%,50V 11C1206C0O101J050NB 1
c7 CAP FXD 1UF,10%,35V T491B105K035AS 1
(o] CAP FXD 270 pF,10%,50V C1206C271K5GAC 1
(o] CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 1
C10 CAP FXD 6.8 pF,+- 0.25pF,50V GRM426COG6R8C050AB 1
cl1 CAP FXD 8.2pF, 5%,50V GRM426COG8R2C050AB 1
C12 CAP FXD 33pF, 5%,50V 11C1206COG330J050AB 1
C13 CAP FXD 270 pF,10%,50V C1206C271K5GAC 1
Cl4 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
C15 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 1
C16 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
c17 CAP FXD 270 pF,10%,50V C1206C271K5GAC 1
C18 CAP FXD 680 pF, 10%, 50V 11C106COG681K050NB 1
C19-22 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 4
Cc23 CAP FXD 270 pF,10%,50V C1206C271K5GAC 1
C24 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
C25 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 1
C26-27 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 2
C28 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 1
C29 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
C30-34 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 5
C35 CAP FXD 100pF, 5%,50V 11C1206C0O101J050NB 1
C36 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
C38 CAP FXD 100pF, 5%,50V 11C1206C0O101J050NB 1
C39 CAP FXD 120pF, 5%,50V ECU-V1H121JCH 1
C40 CAP FXD 100pF, 5%,50V 11C1206C0O101J050NB 1
c41 CAP FXD 120pF, 5%,50V ECU-V1H121JCH 1
c42 CAP FXD 33pF, 5%,50V 11C1206COG330J050AB 1
C43 CAP FXD 47pF, 5%, 50V 11C1206COG470J050AB 1
C44 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
C45 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 1
Cc46 CAP VAR 3-10 pF, 10%, 50V GKY10000 1
C47-48 CAP FXD 100UF, 20%, 25V NACEW101M25V6.3X8TR13 2
C49-50 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 2
C51 CAP FXD 33pF, 5%,50V 11C1206COG330J050AB 1
C52 CAP FXD 47pF, 5%, 50V 11C1206COG470J050AB 1
C55 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
C56 CAP FXD 0.1UF,10%,50V 11C1206X7R104K050NB 1
C57 CAP FXD 300pF, 1%, 50V 0504N301F500N 1
C58 CAP FXD 1000 pF, 1%, 50V 0805N102F500N 1
C59 CAP FXD 300pF, 1%, 50V 0504N301F500N 1
C60 CAP FXD 100pF, 5%, 50V 0504N101J500N 1
Table 6-4. RF PWB PartsList
Ref. Figure7-4
Parts List 6-7
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08280000A

REV: BB
MODEL: 8701

PWA, 8701 RF A2A1

REFERENCE DESCRIPTION PART NUMBER QTY

DESIGNATOR

C61-63 CAP FXD 0.1UF, 10%, 50V 0805B104K250N 3
Cc64 CAP FXD 47pF, 5%, 50V 0504N470J500N 1
C65 CAP FXD 1UF,10%,35V T491B105K035AS 1
C66 CAP FXD 10UF, 20%,35V NACEW100M35V5X5.5TR13 1
C67 CAP FXD 22pF, 5%, 50V 0805N220J500N 1
CR1 DIODE HSMS2813 L30 HSMS-2813-L30 1
CR2 DIODE HSMS2814 L30 HSMS-2814-L30 1
CR3 DIODE SR 50820180 5082-0180 1
CR4-5 DIODE HSMS-2800 HSMS-28004#T30 2
CR7 DIODE HSMS-2800 HSMS-28004#T30 1
L1 INDUCTOR 33UH,10% GLB33010 1
L2 INDUCTOR 8.2UH,20% GLB8R220 1
L3 INDUCTOR 15UH,10% SM3-152K 1
L4 INDUCTOR 8.2UH,20% GLB8R220 1
L5 INDUCTOR 15UH,10% SM3-152K 1
L6 INDUCTOR VAL, TOL,CURR 400409000 (VK-200—20/4B) 1
L7-9 INDUCTOR 1.5UH,10% SM3-151K 3
L10 INDUCTOR 8.2UH,20% GLB8R220 1
L11 INDUCTOR 15UH,10% SM3-152K 1
L12-13 INDUCTOR 150UH,5% 1812L.S-154XJBB 2
Q1-2 TRANSISTOR MRF3866 MRF3866 2
Q3 TRANSISTOR MMBF4416 MMBF4416L 1
4 TRANSISTOR MMBT3904 MMBT3904 1
Q5-6 TRANSISTOR MMBT3906 MMBT3906 2
Q7-8 TRANSISTOR MMBT3904 MMBT3904 2
Q9 TRANSISTOR MMBT3906 MMBT3906 1
Q10 TRANSISTOR MMBT3904 MMBT3904 1
Qu TRANSISTOR, GENNFET 2N7016 1
Q12 TRANSISTOR MMBT3904 MMBT3904 1
Q13-14 TRANSISTOR MMBT3906 MMBT3906 2
Q15 TRANSISTOR MMBT3904 MMBT3904 1
Q17 TRANSISTOR MMBT3904 MMBT3904 1
Q18 TRANSISTOR MMBT3906 MMBT3906 1
Q19-20 TRANSISTOR MMBT3904 MMBT3904 2
Q21-22 TRANSISTOR SST108 SST108 2
R6-7 RES FXD 100,1%,1/4W RCI1-1206-1000F 2
R 8 RES FXD 6.81K,1%,1/4W RCI1-1206-6811F 1
RO RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R10 RES FXD 332,1%,1/4W RCI1-1206-3320F 1
R11 RES FXD 6.81K,1%,1/4W RCI1-1206-6811F 1
R12 RES, VARIABLE 50K 3314G-1-503E 1
R13 RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R14 RES, VARIABLE 10K 3314G-1-103 1

Table 6-4. RF PWB Parts List
Ref. Figure7-4
6-8 PartsList

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




08280000A

REV: BB PWA, 8701 RF A2A1
MODEL: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

R15 RES FXD 6.81K,1%,1/4W RCI1-1206-6811F 1
R16 RES FXD 3.92K,1%,1/4W RC1206-3.92K-1% 1
R17 RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R18 RES FXD 6.81K,1%,1/4W RCI1-1206-6811F 1
R19 RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R20 RES FXD 22.1, 1%,1/4W RC1206-22.1-1% 1
R21 RES FXD 475,1%,1/AW RC1206-475-1% 1
R22 RES FXD 33.2,1%,1/4W RC1206-33.2-1% 1
R23 RES FXD 22.1, 1%,1/4W RC1206-22.1-1% 1
R24 RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R25 RES FXD 1.0K,1%,1/4W RC1206-1.0K-1% 1
R26 RES FXD 3.92K,1%,1/4W RC1206-3.92K-1% 1
R27 RES FXD 20.0K,1%,1/4W RC1206-20.0K-1% 1
R28 RES FXD 6.81K,1%,1/4W RCI1-1206-6811F 1
R29 RES FXD 511,1%,1/4W RC1206-511-1% 1
R30 RES FXD 22.1, 1%,1/4W RC1206-22.1-1% 1
R31 RES FXD 511,1%,1/4W RC1206-511-1% 1
R32-34 RES FXD 47.5,1%,1/4W RC1206-47.5-1% 3
R35 RES FXD 22.1, 1%,1/4W RC1206-22.1-1% 1
R36 RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R37 RES FXD 909, 0.1%, 1/8W RN73E2B9090B 1
R38 RES FXD 100,0.1%,1/4W RN73E2B1000B 1
R39-40 RES FXD 100,1%,1/4W RCI1-1206-1000F 2
R41 RES FXD 47.5,1%,1/4W RC1206-47.5-1% 1
R42 RES FXD 475,1%,1/4W RC1206-475-1% 1
R43 RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R44 RES FXD 47.5,1%,1/4W RC1206-47.5-1% 1
R45 RES FXD 1.0K,1%,1/4W RC1206-1.0K-1% 1
R46 RES FXD 3.92K,1%,1/4W RC1206-3.92K-1% 1
R47 RES FXD 20.0K,1%,1/4W RC1206-20.0K-1% 1
R48-50 RES FXD 6.81K,1%,1/4W RCI-1206-6811F 3
R52 RES FXD 511,1%,1/4W RC1206-511-1% 1
R53 RES FXD 22.1, 1%,1/4W RC1206-22.1-1% 1
R54 RES FXD 511,1%,1/4W RC1206-511-1% 1
R55 RES FXD 3.32K,1%,1/4W RC1206-3.32K-1% 1
R56 RES FXD 15, 1%,1/4W RC1206-15.0-1% 1
R57-58 RES FXD 47.5,1%,1/4W RC1206-47.5-1% 2
R59 RES FXD 3.32K,1%,1/4W RC1206-3.32K-1% 1
R60 RES FXD 22.1, 1%,1/4W RC1206-22.1-1% 1
R61 RES FXD 1.0K,1%,1/4W RC1206-1.0K-1% 1
R62 RES FXD 392,1%,1/4W RC1206-392-1% 1
R63 RES FXD 2.0K,1%,1/4W RC1206-2.0K-1% 1
R64 RES FXD 100,1%,1/4W RCI1-1206-1000F 1
R65 RES FXD 475,1%,1/AW RC1206-475-1% 1
R67 RES FXD 3.32K,1%,1/4W RC1206-3.32K-1% 1
R68 RES FXD 332,1%,1/4W RCI1-1206-3320F 1
R71 RES FXD 3.32K,1%,1/4W RC1206-3.32K-1% 1

Table 6-4. RF PWB PartsList
Ref. Figure 7-4
Parts List
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08280000A REV: BB PWA, 8701 RF  A2A1
MODEL: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

R73 RES FXD 33.2,1%,1/4W RC1206-33.2-1% 1
R77 RES, VARIABLE 50K 3314G-1-503E 1
R78 RES FXD 10K,1%,1/4W RK73H2B1002F 1
R79 RES FXD 432,1%,1/4W RK73H2B432RF 1
R80-81 RES FXD 100,1%,1/4W RCI1-1206-1000F 2
R82 RES FXD 825,1%,1/4W RK73H2B825RF 1
R83 RES FXD 10K,1%,1/4W RK73H2B1002F 1
R84 RES FXD 432,1%,1/4W RK73H2B432RF 1
R85 RES FXD 68.1,1%,1/4W RK73H2B68R1F 1
R86-89 RES FXD 1.0K,1%,1/4W RC1206-1.0K-1% 4
R90-91 RES FXD 47.5K,1%,1/4W RK73H2B4752F 2
R92-94 RES FXD 110K,1%,1/4W RK73H2B1103F 3
R95 RES FXD 13K,1%,1/4W RK73H2B1302F 1
R96 RES FXD 1.5K,1%,1/4W RK73H2B1501F 1
R97 RES FXD 221,1%,1/4W RK73H2B221RF 1
R98 RES FXD 332,1%,1/4W RCI-1206-3320F 1
R99 RES FXD 221,1%,1/4W RK73H2B221RF 1
T1 TRANSFORMER XFMRSYM 41009000B (BOONTON) 1
T2 TRANSFORMER ,GENPUR RTC-1-1 1
T3 TRANSFORMER XFMRSYM 41009000B (BOONTON) 1
J1-33 CONNECTOR SSMT COAXIAL 2367-0000-54 3
U1l MICROCKT SN74S0OON SN74S00D 1
u2-3 MICROCKT DG419 DG419DY 2
U4 MICROCKT MC10116FN MC10116FN 1
uUs-7 MICROCKT DG419 DG419DY 3
us MICROCKT 74F00SC SN74F00D 1
[URe] MICROCKT 74LS90 DM74LS90M 1
uio MICROCKT NE5534A TLN5534A 1
ul1l MICROCKT DG419 DG419DY 1
Uiz MICROCKT LF356 LF356BM 1
u1i3 MICROCKT SN74LS163AN SN74LS163AM 1
u24 MICROCKT DG419 DG419DY 1
u25 MICROCKT PCF8574 PCF8574AT 1

Table 6-4. RF PWB Parts List
Ref. Figure7-4
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REV: BB PWA,8701LO A2A2

MODEL: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

Cl CAP FXD 150PF, 1%, 300V 175B151JCP300X 1
(07 CAP FXD 120PF, 1%, 50V 1206N121F500N 1
c3 CAP ELEC 10UF, 20%, 35V NACEW100M35V5X5.5TR13 1
o7} CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
(05} CAP CER 2.2PF, +-0.25PF, 500V 175B2RR2CP500 1
C6 CAP FXD 47PF,5%,50V 1206N470J500N 1
c7 CAP ELEC 10UF, 20%, 35V NACEW100M35V5X5.5TR13 1
cs CAP FXD 0.001UF, 10%, 100V 0805N102K500N 1
o] CAP FXD 22PF,5%,50V 1206N220J500N 1
C10 CAP FXD 0.1UF ,5%, 50V NSPC104J50TRD2 1
cu CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
C12 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
C13 CAP FXD 0.001UF, 10%, 100V 0805N102K500N 1
Cl4 CAP ELEC 10UF, 20%, 35V NACEW100M35V5X5.5TR13 1
C15 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
C16 CAP FXD 300PF,5%,50V 0504N301J500N 1
C17 CAP FXD 560PF,5%,50V 0504N561J500N 1
C18 CAP FXD 300PF,5%,50V 0504N301J500N 1
C19 CAP FXD 0.1UF ,5%, 50V NSPC104J50TRD2 1
C20-21 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 2
c22 CAP FXD 0.001UF, 10%, 100V 0805N102K500N 1
C28 CAP FXD 10PF, 5%, 50V 0504N100J500N 1
C29 CAP CER 3PF, +-0.5PF, 50V 0504N3R3D500N 1
C30 CAP FXD 100PF, 5%, 50V 0504N101J500N 1
C31-33 CAP ELEC 10UF, 20%, 35V NACEW100M35V5X5.5TR13 3
C34 CAP ELEC 100UF, 20%, 25V NACEW101M25V6.3X8TR13 1
C35 CAP TANT 10UF, 20%, 35V ECS-T1VD106R 1
C36 CAP FXD 0.01UF, 20%, 50V 0805U103MXAMT 1
C37 CAP ELEC 10UF, 20%, 35V NACEW100M35V5X5.5TR13 1
C40-41 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 2
Cc42 CAP FXD 0.1UF, 20%, 50V 1206U104MXAMT 1
C43 CAP ELEC 100UF, 20%, 25V NACEW101M25V6.3X8TR13 1
C44 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
C46-47 CAP ELEC 100UF, 20%, 25V NACEW101M25V6.3X8TR13 2
c48 CAP FXD 250PF, 5%, 50V 0504N251J500N 1
C49-51 CAP ELEC 10UF, 20%, 35V NACEW100M35V5X5.5TR13 3
CR2 DIODE HSMS-2800 HSMS-2800 L30 1
CR34 DIODE SEMICOND MV2115 MV2115 2
CR7-8 DIODE MMBD914 FMMD914CT-ND 2
CR9-10 DIODE HSMS-2800 HSMS-2800 L30 2

Table 6-5. Local Oscillator PWB, Parts List
Ref. Figure 7-5
Parts List 6-11
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REV: BB PWA,8701LO A2A2

MODEL.: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

J1-J3 CONNECTOR SSMT COAXIAL 2367-0000-54 3
L1 INDUCTOR 15UH, 10%, CURR 18121 S-153XJBB 1
L2 INDUCTOR 0.22UH,10%,CURR SM3-220K 1
L3 INDUCTOR 15UH, 10%, CURR 1812LS-153XJBB 1
LS INDUCTOR 4.7UH,10%,CURR SML32-471K 1
L6-7 INDUCTOR 82UH,5%,CURR GLB82010 2
L12 INDUCTOR 330UH,10%,CURR 1812L.S-334XJBB 1
L13-17 INDUCTOR 5.6UH,10%,CURR SML32-561K 5
Q1 TRANSISTOR MMBF4416 MMBF4416 1
Q2 TRANSISTOR MMBT4403 MMBT4403 1
Q3 TRANSISTOR CMPT918 CMPT918 1
Q6 TRANSISTOR MMBT3904 MMBT3904 1
Q7 TRANSISTOR MMBT4403 MMBT4403 1
Q8 TRANSISTOR MMBT4401 MMBT4401 1
Q9 TRANSISTOR MMBT3906 MMBT3906 1
R1 RES FXD 15K,1%,1/4W RK73H2B1502F 1
R3 RES FXD 4.99K,1%,1/4W RK73H2B4991F 1
R4 RES FXD 243,1%,1/4W RK73H2B2430F 1
R5 RESFXD 14K,1%,1/4W RK73H2B1402F 1
R6 RESFXD 1.10K,1%,1/4W RK73H2B1101F 1
R7 RESFXD 1K,1%,1/4W RK73H2B1001F 1
R8 RESFXD 4.7M,1%,1/4W RK73H2B4754F 1
R9 RES FXD 100,1%,1/4W RK73H2B100RF 1
R10 RESFXD 243,1%,1/4W RK73H2B2430F 1
R11 RES FXD 464,1%,1/4W RK73H2B464RF 1
R14 RES FXD 1.5K,1%,1/4W RK73H2B1501F 1
R15 RES FXD 1.82K,1%,1/4W RK73H2B1821F 1
R16 RES FXD 3.32K,1%,1/4W RK73H2B3321F 1
R17 RES FXD 464,1%,1/4W RK73H2B464RF 1
R18 RES FXD 10K,1%,1/4W RK73H2B1002F 1
R21 RESFXD 1K,1%,1/4W RK73H2B1001F 1
R22 RES FXD 51.1K,1%,1/4W RK73H2B5112F 1
R23 RESFXD 243,1%,1/4W RK73H2B2430F 1
R24 RES FXD 464,1%,1/4W RK73H2B464RF 1
R25 RESFXD 2K,1%,1/4W RK73H2B2001F 1
R26 RESFXD 1K,1%,1/4W RK73H2B1001F 1
R27 RES FXD 51.1K,1%,1/4W RK73H2B5112F 1

Table 6-5. Local Oscillator PWB, Parts List
Ref. Figure 7-5
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REV: BB PWA,8701LO A2A2

MODEL.: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

R29 RES FXD 511K,1%,1/4W RK73H2B5113F 1
R31 RES FXD 51.1K,1%,1/4W RK73H2B5112F 1
R32 RES FXD 20K,1%,1/4W RK73H2B2002F 1
R33 RES FXD 1K,1%,1/4W RK73H2B1001F 1
R37 RES VARIABLE 5K,10%,1/2W 3314G-1-502E 1
R38 RES FXD 4.75K,1%,1/4W RK73H2B4751F 1
R39 RES FXD 10K,1%,1/4W RK73H2B1002F 1
R40 RES FXD 511,1%,1/4W RK73H2B511RF 1
R42 RES FXD 5.11K,1%,1/4W RK73H2B5111F 1
R44 RES FXD 5.11K,1%,1/4W RK73H2B5111F 1
R47 RES FXD 243,1%,1/4W RK73H2B2430F 1
R48 RES FXD 1K,1%,1/4W RK73H2B1001F 1
R49 RES FXD 2K,1%,1/4W RK73H2B2001F 1
R50 RES FXD 464,1%,1/4W RK73H2B464RF 1
R51-52 RES FXD 4.99K,1%,1/4W RK73H2B4991F 2
R56 RES FXD 10K,1%,1/4W RK73H2B1002F 1
R57 RESFXD 511,1%,1/4W RK73H2B511RF 1
R58 RES FXD 100,1%,1/4W RK73H2B100RF 1
R59 RESFXD 3.92M,1%,1/4W RK73H2B3924F 1
R60 RES FXD 4.75K,1%,1/4W RK73H2B4751F 1
R61 RES FXD 24.9K,1%,1/4W RK73H2B2492F 1
R62 RES FXD 511K,1%,1/4W RK73H2B5113F 1
R64 RES FXD 8.25K,1%,1/4W RK73H2B8251F 1
R65 RES FXD 200,1%,1/4W RK73H2B200RF 1
R66 RES FXD 10K,1%,1/4W RK73H2B1002F 1
R67 RES FXD 2K,1%,1/4W RK73H2B2001F 1
R99 RESFXD 22.1,1%,1/4W RK73H2B22R1F 1
R100 RESFXD 39.0,1%,1/4W RK73H2B39ROF 1
R101 RESFXD 220,1%,1/4W RK73H2B2200F 1
RZ8 RES,FXD,NTWK 500, 0.5% 4K08T-001-5000DCB 1
Rz13 RES,FXD,NTWK 50K, 0.5% 4K08T-001-5002DBB 1
RZ34 RES,FXD,NTWK 470, 1% 766-161-R470 1
RZ46 RES,FXD,NTWK 470 1% 4K08T-001-4700FAD 1
Tl OSCTRSFORMER XFMRSYM 40046200A (Boonton) 1
Ul MICROCKT LF356 LF356M 1
U4 MICROCKT 74HC4040 MM74HC4040M 1
U6 MICROCKT TLO72 TLO72ACD 1
w MICROCKT ADG509A ADG509AKR 1

Table 6-5. Local Oscillator PWB, Parts List
Ref. Figure 7-5
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REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

u10 MICROCKT LM318 LM318M 1
u11 MICROCKT LF356 LF356M 1
u12 MICROCKT MC10109 MC10109FN 1
u13 MICROCKT 74LS123 DM74LS123M 1
ul4 MICROCKT MC10131 MC10131FN 1
u15 MICROCKT MC10136 MC10136FN 1
u16 MICROCKT HA2625 HA9P2625-5 1
u17 MICROCKT LF13333 LF13333M 1
uU20 MICROCKT DG419 DG419DY 1
u21 MICROCKT PEEL18CV8 18CV8J-10 1
u22 MICROCKT LT1012 LT1012S8 1
u23 MICROCKT LF356 LF356M 1
u2s MICROCKT LTC1144 LTC1144CS8 1
u26 MICROCKT PCF8574 PCF8574AT4371W 1
Y1 OSC,XTAL 10.000MHz SE2209CT-ND 1

Table 6-5. Local Oscillator PWB Parts List
Ref. Figure 7-5
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REV: BB PWA, 8701 AM A2A3

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

AR1 AMPLIFIER,TLO72 TLO72ACD 1
AR2 AMPLIFIER ,LM318M LM318M 1
AR3 AMPLIFIER ,LF356 LF356M 1
cl CAP FXD, 100pF, 1%, 50V 0504 N 101 F500 N 1
(o7) CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
C3 CAP FXD, 100uF, 20%, 25V NACEW 101 M 25V 6.3X8 TR 13 1
c4 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
c5 CAP FXD, 100uF, 20%, 25V NACEW 101 M 25V 6.3X8 TR 13 1
C6 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 1
(074 CAP FXD, 180pF, 1%, 50V 0504 N 181 F 500N 1
c8 CAP TANT, 1.0uF, 10%, 35V T491B 105 K035 AS 1
(0°) CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 1
C10 CAP FXD, 100pF, 1%, 50V 0504 N 101 F500 N 1
C11-12 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 2
C13 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 1
Cl4 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
C15 CAP TANT, 1.0uF, 10%, 35V T491B 105 K 035 AS 1
C16-18 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 3
C19 CAP FXD, 470pF, 1%, 50V 0805N 471 F500 N 1
C20-21 CAP TANT, 1.0uF, 10%, 35V T491B 105 K 035 AS 2
Cc22 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 1
C23 CAP FXD, 0.01uF, 10%, 50V 0805B 103K 500N 1
Cc24 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 1
C25 CAP FXD, 0.1uF, 2%, 16V NSPC 104 G 16 BC3 1
C26 CAP FXD, 1uF, 20% 1812Z105M500 N 1
Cc27 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 1
C28 CAP FXD, 0.1uF, 2%, 16V NSPC 104 G 16 BC3 1
C29 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 1
C30 CAP TANT, 1.0uF, 10%, 35V T491B 105 K 035 AS 1
C31 CAP FXD, 0.5pF, +-0.1pF, 50V 0805 NOR5B 500N 1
C32 CAP TANT, 1.0uF, 10%, 35V T491B 105 K 035 AS 1
C33 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
C34 CAP TANT, 1.0uF, 10%, 35V T491B 105 K 035 AS 1
C35 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 1
C36 CAP TANT, 1.0uF, 10%, 35V T491B 105 K035 AS 1
C37 CAP FXD, 1000pF, 1%, 50V 0805N 102 F500 N 1
C38-39 CAP FXD, 10uF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 2
C40 CAP TANT, 1.0uF, 10%, 35V T491B 105 K035 AS 1
Cc41 CAP TANT, 10UF, 20%, 25V T491D 106 M 025 AS 1
c42 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 1
C43 CAP FXD, 1uF, 20% 18127 105M 500 N 1
C44 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 1
C45 CAP FXD, 22pF, 5%, 50V 0504 N 220 J500 N 1
C46-47 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 2
c48 CAP FXD, 22pF, 5%, 50V 0504 N 220 J500 N 1
C50 CAP FXD, 300pF, 1%, 50V 0504 N 301 F500N 1

Table 6-6. AM PWB Parts List
Ref. Figure 7-6
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REV: BB PWA, 8701 AM A2A3

MODEL.: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

C51 CAP FXD, 1000pF, 1%, 50V 0805 N 102 F 500 N 1
C52 CAP FXD, 300pF, 1%, 50V 0504 N 301 F500 N 1
C53 CAP FXD, 1000pF, 1%, 50V 0805 N 102 F 500 N 1
C54 CAP FXD, 300pF, 1%, 50V 0504 N 301 F500 N 1
C56 CAP FXD, 300pF, 1%, 50V 0504 N 301 F500 N 1
C57 CAP FXD, 15pF, 5%, 50V 0504 N 150 J500 N 1
C58 CAP TANT, 1.0uF, 10%, 35V T491B 105K 035 AS 1
C59-60 CAP FXD, 0.1uF,20%, 50V 0805 U 104 MXAMT 2
C6l CAP FXD, 100uF, 20%, 25V NACEW 101 M 25V 6.3X8 TR 13 1
C62 CAP FXD, 75pF, 1%, 50V 0504 N 750 F 500 N 1
CR1-5 DIODE, MMBD914 FMMDO14CT 5
CR6 DIODE, HSMS2812 HSMS-2812#T30 1
DS1-2 DIODE, NSL-28-005 CLM6500 2
L1-3 IND, 5.6UH, 10% SML32-561K 3
L4 IND, 33UH, 5% 1812 LS-333 XJBB 1
L5-6 IND, 47UH, 10% SML32-472J 2
L7-8 IND, 5.6UH, 10% SML32-561K 2
L9 IND, 820UH, 5% 1812L.S-824XJBB 1
L10 IND VAR, 902UH 40047601A (BOONTON) 1
L11 IND VAR, 1450 UH 40047602A (BOONTON) 1
L12 IND VAR, 902UH 40047601A (BOONTON) 1
L13 IND, 1000 UH, 5% 43CS 300SS-102JC 1
Q1 TRANSISTOR , MMBT3906 MMBT3906 1
Q2 TRANSISTOR, PZT2222AT1 FZT2222A 1
Q3-4 TRANSISTOR , MMBT3906 MMBT3906 2
Q5-6 TRANSISTOR, MMBT3904 MMBT3904 2
Q7 TRANSISTOR, MMBT4401 MMBT4401 1
Q8-10 TRANSISTOR, MMBF4416 MMBF4416 3
Qu TRANSISTOR, MMBT4401 MMBT4401 1
Q12 TRANSISTOR, MMBT3904 MMBT3904 1
Q13-14 TRANSISTOR,, MMBT3906 MMBT3906 2
Q15-17 TRANSISTOR, MMBT3904 MMBT3904 3
Q18-20 TRANSISTOR,, MMBT3906 MMBT3906 3
Q21 TRANSISTOR, MMBT3904 MMBT3904 1
Q22 TRANSISTOR, SST440 SST440 1
R1 RES FXD, 511, 1%, 1/4AW RK73H2B5110F 1
[27) RES FXD, 2.49K, 1%, 1/4W RK73H2B2491F 1
R3 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 1
R4-5 RES FXD, 15K, 1%, 1/4W RK73H2B1502F 2
R6 RES FXD, 562, 1%, 1/4W RK73H2B5620F 1
R7 RES FXD, 511, 1%, 1/4AW RK73H2B5110F 1
R8 RES FXD, 3.32K, 1%, 1/4W RK73H2B3321F 1

Table 6-6. AM PWB Parts List
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MODEL.: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

RO RES FXD, 1.5K, 1%, 1/4W RK73H2B1501F 1
R10 RES FXD, 5.36K, 1%, 1/4W RK73H2B5361F 1
RI11 RES FXD, 7.5K 1%, 1/4W RK73H2B7501F 1
R12 RES FXD, 5.11K, 1%, 1/4W RK73H2B5111F 1
R13 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 1
R14 RES FXD, 332, 1%, 1/4W RK73H2B332RF 1
R15 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 1
R17 RES FXD, 511, 1%, 1/4AW RK73H2B5110F 1
R18 RES FXD, 75, 1%, 1/4W RK73H2B75R0F 1
R19 RES FXD, 1.5K, 1%, 1/4W RK73H2B1501F 1
R20-21 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 2
R22 RES FXD, 511, 1%, 1/4AW RK73H2B5110F 1
R23 RES FXD, 1.5K, 1%, 1/4W RK73H2B1501F 1
R24 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 1
R25 RES FXD, 9.31K, 1%, 1/4W RK73H2B9311F 1
R26 RES FXD, 14K, 1%, 1/4W RK73H2B1402F 1
R27 RES FXD, 49.9K, 1%, 1/4W RK73H2B4992F 1
R28 RES FXD, 75K, 1%, 1/4W RK73H2B7502F 1
R29 RES FXD, 100K, 1%, 1/4W RK73H2B1003F 1
R30 RES FXD, 499K, 1%, 1/4W RK73H2B4993F 1
R31 RES FXD, 267K, 1%, 1/4W RK73H2B2673F 1
R32 RES FXD, 9.31K, 1%, 1/4W RK73H2B9311F 1
R33 RES FXD, 75K, 1%, 1/4W RK73H2B7502F 1
R34 RES FXD, 267K, 1%, 1/4W RK73H2B2673F 1
R35 RES FXD, 499K, 1%, 1/4W RK73H2B4993F 1
R36 RES FXD, 14K, 1%, 1/4W RK73H2B1402F 1
R37 RES FXD, 1K, 1%, 1/4W RK73H2B1001F 1
R38 RES FXD, 3.01K, 1%, 1/4W RK73H2B3011F 1
R39 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 1
R40-41 RES FXD, 511, 1%, 1/4W RK73H2B5110F 2
R42 RES FXD, 9.09K, 1%, 1/4W RK73H2B9091F 1
R43 RES FXD, 2K, 1%, 1/4W RK73H2B2001F 1
R44 RES FXD, 3.32K, 1%, 1/4W RK73H2B3321F 1
R45 RES FXD, 1.5K, 1%, 1/4W RK73H2B1501F 1
R46 RES FXD, 11K, 1%, 1/4AW RK73H2B1102F 1
R47-48 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 2
R49 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 1
R50 RES FXD, 1K, 1%, 1/4W RK73H2B1001F 1
R51 RES FXD, 3.01K, 1%, 1/4W RK73H2B3011F 1
R52 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 1
R53-54 RES FXD, 511, 1%, 1/4W RK73H2B5110F 2
R55 RES FXD, 2K, 1%, 1/4W RK73H2B2001F 1
R56 RES FXD, 22.1, 1%, 1/4W RK73H2B22R1F 1
R57 RES FXD, 8.25K, 1%, 1/4W RK73H2B8251F 1
R58 RES FXD, 511, 1%, 1/4AW RK73H2B5110F 1
R59 RES FXD, 1.62K , 1%, 1/4W RK73H2B1621F 1
R60 RES FXD, 3.32K, 1%, 1/4W RK73H2B3321F 1

Table 6-6. AM PWB Parts List
Ref. Figure 7-6
Parts List 6-17




08280200A

REV: BB PWA, 8701 AM A2A3

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

R61 RES FXD, 4.75K, 1%, 1/4W RK73H2B4751F 1
R62 RES FXD, 3.32K, 1%, 1/4W RK73H2B3321F 1
R63 RES FXD, 8.25K, 1%, 1/4W RK73H2B8251F 1
R64-65 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 2
R66-67 RES FXD, 221, 1%, 1/4W RK73H2B221RF 2
R68 RES FXD, 1K, 1%, 1/4W RK73H2B1001F 1
R69 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 1
R70 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 1
R71 RES FXD, 1K, 1%, 1/4W RK73H2B1001F 1
R72 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 1
R73 RES FXD, 9.09K, 1%, 1/4W RK73H2B9091F 1
R74 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 1
R75 RES FXD, 9.09K, 1%, 1/4W RK73H2B9091F 1
R76 RES FXD, 47.5, 1%, 1/4W RK73H2B47R5F 1
R77-79 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 3
R80 RES FXD, 1K, 1%, 1/4W RK73H2B1001F 1
R81 RES FXD, 12.7K, 1%, 1/4W RK73H2B1272F 1
R82 RES FXD, 1K, 1%, 1/4W RK73H2B1001F 1
R83-84 RES FXD, 10K, 1%, 1/4W RK73H2B1002F 2
R85 RES VAR, 100K, 10%, 1/2W 3314G-1-104E 1
R86 RES FXD, 301K, 1%, 1/4W RK73H2B3013F 1
R87 RES FXD, 4.7M, 5%, 1/4W RM73B2B475J 1
R88 RES FXD, 511, 1%, 1/4W RK73H2B5110F 1
ul MICROCKT, PCF8574 PCF8574AT4371W 1
w2 MICROCKT, DAC08 DACO08CS 1

Table 6-6. AM PWB PartsList
Ref. Figure 7-6
6-18 PartsList
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08280300A

REV: AA PWA,8701FM A2A4

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

AR1 AMPLIFIER ,NE5534 TLNS534A 1
AR2 AMPLIFIER, LF356BM LF356BM 1
AR3 AMPLIFIER ,NE5534 TLNS534A 1
ClL CAP FXD, 240PF, 5%, 50V 0504 N 241 J500N 1
(o] CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
c3 CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
A CAP FXD, 8.2PF, +-0.5PF, 50V 0504 N8R2D 500N 1
s CAP FXD, 91pF, 5%, 50V 0504 N 910J500N 1
C6 CAP FXD, 8.2PF, +-0.5PF, 50V 0504 N8R2D 500N 1
(074 CAP FXD, 22pF, 5%, 50V 0504 N 220 J500 N 1
c8 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
(0°] CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 1
C10 CAP FXD, 100PF, 1%, 50V 0504 N 101 F500 N 1
cu CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C12 CAP FXD 100UF,20%,25V NACEW 101 M 25V 6.3X8 TR 13 1
C13 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C14-15 CAP FXD 0.01UF,10%,50V 0805 B 103K 500N 2
C17 CAP FXD 100UF,20%,25V NACEW 101 M 25V 6.3X8 TR 13 1
C18 CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
C19 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C20-21 CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 2
C22-23 CAP FXD 0.01UF,10%,50V 0805 B 103 K500 N 2
C24 CAP FXD 100UF,20%,25V NACEW 101 M 25V 6.3X8 TR 13 1
C25 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C26 CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 1
Cc27 CAP FXD, 200PF, 1%, 50V 0805N 201 F500 N 1
C28 CAP FXD, 240PF, 5%, 50V 0504 N 2413500 N 1
C29 CAP FXD, 680PF, 1%, 50V 0805N 681 F500N 1
C30-31 CAP FXD 0.01UF10%,50V 0805 B 103 K500 N 2
C32 CAP FXD, 200PF, 1%, 50V 0805 N 201 F500 N 1
C33 CAP FXD, 470PF, 1%, 50V 0805N 471 F500N 1
C34-35 CAP FXD 100UF,20%,25V NACEW 101 M 25V 6.3X8 TR 13 2
C36 CAP FXD, 1000PF, 1%, 50V 0805 N 102 F500 N 1
C37-38 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 2
C39 CAP FXD, 15PF, 5%, 50V 0504 N 1503500 N 1
C40 CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5TR 13 1
Cc41 CAP FXD, 15PF, 5%, 50V 0504 N 1503500 N 1
C42 CAP FXD, 1000PF, 1%, 50V 0805N 102 F500 N 1
C43 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
c44 CAP FXD, 200PF, 1%, 50V 0805N 201 F500 N 1
c45 CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 1
C46-47 CAP FXD 100UF,20%,25V NACEW 101 M 25V 6.3X8 TR 13 2
c48 CAP FXD, 27PF, 5%, 50V 0504 N 270 J500 N 1
c49 CAP FXD 0.01UF,10%,50V 0805 B 103K 500N 1
C50 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C52 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1

Table 6-7. FM PWB Parts List
Ref. Figure 7-7
Parts List 6-19
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08280300A

REV: AA PWA, 8701 FM A2A4

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

C53-54 CAP FXD, 10UF, 20%, 35V NACEW 100 M 35V 5X5.5 TR 13 2
C55 CAP FXD, 22pF, 5%, 50V 0504 N 220 J500 N 1
CR1-3 DIODE MMBD914 FMMD914CT 3
L1-2 IND, 5.6UH, 10% SML32-561K 2
L3 IND, 33UH, 5% 18121.S-333XJBB 1
L4 IND, 15UH, 10% 18121 S-153XJBB 1
L5 IND, 680UH, 5% 18121 S-684XJBB 1
L6 IND VAR, 902 UH 40047601A (BOONTON) 1
L7 IND, 5.6UH, 10% SML32-561K 1
L8 IND, 120UH, 10% GLB12110 1
L9 IND VAR, 1450 UH 40047602A (BOONTON) 1
L10 IND VAR, 902 UH 40047601A (BOONTON) 1
L11 IND, 5.6UH, 10% SML32-561K 1
L12 IND, 68UH, 5% 1812L.S-683XJBB 1
Q1 TRANSISTOR, SST215 SST215 1
Q2 TRANSISTOR, MMBT3906 MMBT3906 1
Q3 TRANSISOR ARRAY, CA3054 CA3054M 1
Q45 TRANSISTOR, MMBT3904 MMBT3904 2
Q6 TRANSISTOR, MMBT3906 MMBT3906 1
Q7 TRANSISTOR, MMBT3904 MMBT3904 1
Q8 TRANSISOR ARRAY, CA3054 CA3054M 1
Q9 TRANSISTOR, MMBT3906 MMBT3906 1
Q10 TRANSISTOR, SST215 SST215 1
Q11-13 TRANSISTOR, MMBT3906 MMBT3906 3
Q14-16 TRANSISTOR, MMBT4403 MMBT4403 3
RL RES FXD, 475, 1%, 1/4W RK73H2B 4750 F 1
R2 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 1
R3 RESFXD, 511, 1%, 1/4AW RK73H2B5110F 1
R4 RES FXD, 2.61K, 1%, 1/4W RK73H2B 2611F 1
R5-7 RESFXD, 511, 1%, 1/4AW RK73H2B5110F 3
R8-9 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R10 RESFXD, 2.21K, 1%, 1/4W RK73H2B 2211F 1
R11 RESFXD, 68.1, 1%, 1/4W RK73H2B 68R1F 1
R12 RES FXD, 511, 1%, 1/4W RK73H2B5110F 1
R13 RES FXD, 750, 1%, 1/4W RK73H2B 7500 F 1
R14 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 1
R15 RES FXD, 4.99K, 1%, 1/4W RK73H2B 4991 F 1
R16 RES FXD, 681, 1%, 1/4W RK73H2B 6810 F 1
R17 RESFXD, 511, 1%, 1/4W RK73H2B5110F 1
R18-19 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R20 RESFXD, 2K, 1%, 1/4W RK73H2B 2001 F 1
R22 RES FXD, 200, 1%, 1/4W RK73H2B 2000 F 1
R23-24 RESFXD, 511, 1%, 1/4AW RK73H2B5110F 2

Table 6-7. FM PWB Parts List
Ref. Figure 7-7
6-20 Parts List
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08280300A

REV: AA PWA,8701FM A2A4

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

R25-26 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R27 RES FXD, 2.21K, 1%, 1/4W RK73H2B 2211F 1
R28 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 1
R29 RES FXD, 681, 1%, 1/4W RK73H2B 6810 F 1
R30 RES FXD, 4.99K, 1%, 1/4W RK73H2B 4991 F 1
R31 RES FXD, 68.1, 1%, 1/4W RK73H2B 68R1F 1
R32-34 RES FXD, 511, 1%, 1/4W RK73H2B 5110F 3
R35-36 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R37-39 RES FXD, 511, 1%, 1/4W RK73H2B 5110F 3
R40-41 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R42 RES FXD, 2.21K, 1%, 1/4W RK73H2B 2211F 1
R43 RES FXD, 576, 1%, 1/4W RK73H2B 5760 F 1
R44 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 1
R45 RES FXD, 3.92K, 1%, 1/4W RK73H2B 3921 F 1
R46 RES FXD, 68.1, 1%, 1/4W RK73H2B 68R1F 1
R47-48 RES FXD, 511, 1%, 1/4W RK73H2B 5110 F 2
R49-50 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R51 RES FXD, 1.5K, 1%, 1/4W RK73H2B 1501 F 1
R52 RES FXD, 182, 1%, 1/4W RK73H2B 1820 F 1
R53-54 RES FXD, 332, 1%, 1/4W RK73H2B 3320 F 2
R55-56 RES FXD, 511, 1%, 1/4W RK73H2B 5110F 2
R57-58 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R59 RES FXD, 2.21K, 1%, 1/4W RK73H2B 2211F 1
R60 RES FXD, 511, 1%, 1/4W RK73H2B 5110F 1
R61 RES FXD, 499, 1%, 1/4W RK73H2B 4990 F 1
R62 RES FXD, 1.13K, 1%, 1/4W RK73H2B 1131F 1
R63 RES FXD, 3.74K, 1%, 1/4W RK73H2B 3741F 1
R64 RES FXD, 511, 1%, 1/4W RK73H2B 5110 F 1
R65-66 RES FXD, 10K, 1%, 1/4W RK73H2B 1002 F 2
R67 RES FXD, 68.1, 1%, 1/4W RK73H2B 68R1F 1
R68 RES FXD, 332, 1%, 1/4W RK73H2B 3320 F 1
R69 RES FXD, 221, 1%, 1/4W RK73H2B 2210 F 1
R70 RES FXD, 68.1, 1%, 1/4W RK73H2B 68R1F 1
R71 RES FXD, 499, 1%, 1/4W RK73H2B 4990 F 1
R72 RES FXD, 9.09K, 1%, 1/4W RK73H2B 9091 F 1
R73 RES FXD, 1.13K, 1%, 1/4W RK73H2B 1131F 1
R74 RES FXD, 511, 1%, 1/4W RK73H2B 5110 F 1
R75 RES FXD, 68.1, 1%, 1/4W RK73H2B 68R1F 1
R76 RES FXD, 5.62K, 1%, 1/4W RK73H2B 5621 F 1
R77 RES FXD, 1K, 1%, 1/4W RK73H2B 1001 F 1
R78 RES FXD, 432, 1%, 1/4W RK73H2B 4320 F 1
R79 RES FXD, 68.1, 1%, 1/4W RK73H2B 68R1F 1
R80-83 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 4
R84-85 RES FXD, 1K, 1%, 1/4W RK73H2B 1001 F 2
R87-88 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 2
R89 RES FXD, 681, 1%, 1/4W RK73H2B 6810 F 1

Table 6-7. FM PWB Parts List
Ref. Figure 7-7
Parts List 6-21
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08280300A REV: AA PWA,8701FM A2A4
MODEL: 8701
REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR
ul MICROCKT,DGTL, 74F74 SN74F74D 1
Table 6-7. FM PWB Parts List
Ref. Figure 7-7
6-22 Parts List
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08280400A

REV:BB PWA, 8701 FILTER A2A5

MODEL.: 8701
REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR
AR1 AMPLIFIER OP37GS OP37GS 1
AR2-4 AMPLIFIER LM310 LM310M 2
AR5 AMPLIFIER LF357 LF357M 1
ARG AMPLIFIER TLO72 TLO72ACD 1
AR7-8 AMPLIFIER LM310 LM310M 2
AR9 AMPLIFIER TLO72 TLO72ACD 1
AR10 AMPLIFIER LM310 LM310M 1
AR11 AMPLIFIER NE5534 NE5534AD 1
AR12 AMPLIFIER LF356 LF356BM 1
AR13 AMPLIFIER TLO72 TLO72ACD 1
Cl-2 CAP FXD 10UF, 20%, 35V NACE100M35V5X5.5TR13 2
c3 CAP FXD 100UF, 20%, 25V NACE101M25V6.3X8TR13 1
c4 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
s CAP FXD 910PF, 5%, 50V 0805N911J500N 1
6 CAP FXD 1000PF, 1%, 50V 0805N102F500N 1
c7 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
c8 CAP FXD 180PF, 1%, 50V 0504N181F500N 1
(0%} CAP FXD 470PF, 1%, 50V 0805N471F500N 1
Cl0-11 CAP FXD 0.01UF, 2%, 50V NSPC 103G 50TR B2 2
C12 CAP FXD 1000PF, 1%, 50V 0805N102F500N 1
C13 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 10
Cl4 CAP FXD 470PF, 1%, 50V 0805N471F500N 1
C15-16 CAP TANT 100UF, 20%, 10V T491D107MO10AS 2
C17 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
Ci8 CAP FXD 6.8PF, +-0.5PF, 50V 0504N6R8D500N 1
C19-20 CAP FXD 0.1UF, 2%, 16V NSPC 104G 16 TRC3 2
c21 CAP FXD 0.01UF, 2%, 50V NSPC 103G 50 TR B2 1
C22-23 CAP FXD 0.1UF, 2%, 16V NSPC104G16 TRC3 2
C24 CAP FXD 0.01UF, 2%, 50V NSPC 103G 50 TR B2 1
C25-26 CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 2
C27-28 CAP FXD 0.01UF, 2%, 50V NSPC 103G50TR B2 2
C29 CAP FXD 0.047UF, 2%, 16V NSPC 473G 16 TRB3 1
C30 CAP FXD 100UF, 20%, 25V NACE101M25V6.3X8TR13 1
C3l CAP FXD 0.1UF, 20%, 50V 0805U104MXAMT 1
C32 CAP FXD 1000PF, 1%, 50V 0805N102F500N 1
C33 CAP FXD 240PF, 1%, 50V 0504N241F500N 1
C34 CAP FXD 1000PF, 1%, 50V 0805N102F500N 1
C35 CAP FXD 200PF, 2%, 50V 0504N201F500N 1
C36 CAP FXD 100PF, 1%, 50V 0504N101F500N 1
C37 CAP FXD 120PF, 1%, 50V 0504N121F500N 1
C38 CAP FXD 100PF, 1%, 50V 0504N101F500N 1
C39 CAP FXD 1000PF, 1%, 50V 0805N102F500N 1
C40 CAP FXD 470PF, 1%, 50V 0805N471F500N 1
C41 CAP FXD 75PF, 1%, 50V 0504N750F500N 1
C42-43 CAP FXD 10UF, 20%, 35V NACE100M35V5X5.5TR13 2
Table 6-8. Filter PWB Parts List
Ref. Figure 7-8
Parts List 6-23
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08280400A

REFERENCE
DESIGNATOR
C46-47

C48

C49-51

C52

C53

C54-55

C56

C57

C58

C59

CR1-3

CR7-8

K1-3

L1-3

BIZ3REIR

R9-10
R11-12
R13
R15
R17
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28

REV: BB PWA,

MODEL: 8701
DESCRIPTION

CAP FXD 0.1UF,

8701 FILTER A2A5

20%, 50V

CAP FXD 100UF, 20%, 25V
CAP FXD 0.01UF, 2%, 50V

CAP FXD 0.1UF,

2%, 16V

CAP FXD 0.01UF, 2%, 50V

CAP FXD 0.1UF,

CAP FXD 22PF,

2%, 16V
5%, 50V

CAP FXD 150PF, 5%, 50V
CAP FXD 5PF, +-0.5PF, 50V

CAP FXD 0.1UF,

20%, 50V

DIODE MMBD914
DIODE FDS01503
DIODE MMBD914

RELAY-DPDT

INDUCTOR 5.6UH, 10%
IND VAR 2270UH
IND VAR 3641UH
IND VAR 2270UH

TRANSISTOR MMBT3904

RES FXD 562,
RES FXD 619,
RES FXD 7.5K,
RES FXD 619,
RES FXD 619,
RES FXD 7.5K,
RES FXD 619,
RES FXD 9.09K,
RES FXD 1K,
RES FXD 9.09K,
RES FXD 100,
RES FXD 1K,
RES FXD 26.7,
RES FXD 26.7K,
RES FXD 105K,
RES FXD 2.67K,
RES FXD 10.5K,
RES FXD 2.61K,
RES FXD 10.5K,
RES FXD 6.19K,
RES FXD 536K,
RES FXD 53.6K,

1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1AW
1%, 1/4W
0.1%, 1/4W
0.1%, 1/4W
0.1%, 1/4W
1%, 1/4W
0.1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W
1%, 1/4W

PARTNUMBER

0805U104MXAMT
NACE101M25V6.3X8TR13
NSPC 103G50TR B2
NSPC104G16 TRC3
NSPC 103 G50 TR B2
NSPC104G16 TRC3
0504N220J500N
0504N151J500N
0504N5ROD500N
0805U104MXAMT

FMMDO14CT
MMBD1503
FMMDO14CT

TQ2E-12V

SML32-561K
40047603A
40047604A
40047603A

MMBT3904

RK73H2B5620F
RK73H2B6190F
RK73H2B7501F
RK73H2B6190F
RK73H2B6190F
RK73H2B7501F
RK73H2B6190F
RN73E2B9091B
RN73C2B1001B
RN73E2B9091B
RK73H2B5100RF
RN73C2B1001B
RK73H2B26R7F
RK73H2B2672F
RK73H2B1053F
RK73H2B2671F
RK73H2B1052F
RK73H2B2611F
RK73H2B1052F
RK73H2B6191F
RK73H2B5363F
RK73H2B5362F

w P PR P NR P ®WERERN O

)

[N

P PR R RPRPRRPRREPRPRPRRPRPRPNNRPRRRERERERESR

Table 6-8. Filter PWB Parts List

Ref. Figure 7-8
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08280400A

REV:BB PWA, 8701 FILTER A2A5

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

R30 RESFXD 1K, 1%, 1/4W RK73H2B1001F 1
R31 RES FXD 3.65K, 1%, 1/4W RK73H2B3651F 1
R32 RES FXD 26.7K, 1%, 1/4W RK73H2B2672F 1
R33 RES FXD 182K, 1%, 1/4W RK73H2B1823F 1
R34 RES FXD 80.6K, 0.1%, 1/4W RN73E2B8062B 1
R35 RES FXD 115K, 1%, 1/4W RK73H2B1152F 1
R36 RES FXD 16.5K, 1%, 1/4W RK73H2B1652F 1
R37 RESFXD 73.2K, 1%, 1/4W RK73H2B7322F 1
R38 RES FXD 80.6K, 0.1%, 1/4W RN73E2B8062B 1
R39 RES FXD 4.87K, 1%, 1/4W RK73H2B4871F 1
R40 RES FXD 80.6K, 0.1%, 1/4W RN73E2B8062B 1
R41 RES FXD 9.76K, 1%, 1/4W RK73H2B9761F 1
R42 RES FXD 48.7K, 1%, 1/4W RK73H2B4872F 1
R43 RES FXD 5.76K, 1%, 1/4W RK73H2B5761F 1
R44 RES FXD 2.49K, 1%, 1/4W RK73H2B2491F 1
R45 RES FXD 4.99K, 1%, 1/4W RK73H2B4991F 1
R46-47 RESFXD 7.5K, 1%, 1/4W RK73H2B7501F 2
R48 RES FXD 243K, 1%, 1/4W RK73H2B2433F 1
R49 RES FXD 3.92K, 0.1%,1/4W RK73H2B3921B 1
R50 RES FXD 56.2K, 0.1%,1/4W RK73H2B5622B 1
R51 RES FXD 115K, 1%, 1/4W RK73H2B1152F 1
R52 RESFXD 48.7K, 1%, 1/4W RK73H2B4872F 1
R53 RESFXD 1.54K, 1%, 1/4W RK73H2B1541F 1
R54 RES FXD 2.21K, 1%, 1/4W RK73H2B2211F 1
R55 RES FXD 604, 0.25%, 1/4W RN73E2B6040C 1
R56 RES FXD 4.99K, 1%, 1/4W RK73H2B4991F 1
R57-58 RES FXD 243, 1%, 1/4W RK73H2B243RF 2
w2 MICROCKT PCF8574 PCF8574AT4371W 1
U3 MICROCKT ADG509A ADG509AKR 1
u4-5 MICROCKT ADG508A ADG508AKR 2
Us MICROCKT PCF8574 PCF8574AT4371W 1
u7 MICROCKT ADG508A ADG508AKR 1
us-9 MICROCKT DG419 DG419DY 2

Table 6-8. Filter PWB Parts List
Ref. Figure 7-8
Parts List 6-25
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08280500A

REV: AA PWA, 8701 DETECTOR A2A6

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

c1 CAP FXD 10UF, 20%, 35V NACE 100 M 35V 5X5.5 1
(0] CAP FXD 100UF, 20%, 25V NACE 101 M 25V 6.3X8 1
C3 CAP FXD 10UF, 20%, 35V NACE 100 M 35V 5X5.5 1
C4-5 CAP FXD 100UF, 20%, 10V T491D 107 M 010 AS 2
C6 CAP FXD 10UF, 20%, 25V T491D 106 M 025 AS 1
c7 CAP FXD 5PF, 10%, 50V 0504 N5R0J500 N 1
c8 CAP FXD 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
(o) CAP FXD 100UF, 20%, 10V T491D 107 M 010 AS 1
C10-11 CAP FXD 10UF, 20%, 35V NACE 100 M 35V 5X5.5 2
C12 CAP FXD 47UF, 20%, 25V NACEW 470 M 25V 6.3X6.3 1
C13 CAP FXD 10UF, 20%, 35V NACE 100 M 35V 5X5.5 1
C14-15 CAP FXD 0.1UF, 20%, 50V 0805 U 104 MXAMT 2
C16 CAP FXD 5PF, 10%, 50V 0504 N5R0J500 N 1
C17-18 CAP FXD 10UF, 20%, 35V NACE 100 M 35V 5X5.5 2
C19 CAP FXD 100UF, 20%, 10V T491D 107 M 010 AS 1
C20-21 CAP FXD 0.1UF, 2%, 16V NSPC 104G 16 TRC3 2
c22 CAP FXD 10UF, 20%, 35V NACE 100 M 35V 5X5.5 1
c23 CAP VAR 5-50PF, 10%, 250V TZBX4R500BB110 1
Cc24 CAP FXD 1UF, 10%, 35V T491B 105K 035 AS 1
C25 CAP FXD 100UF, 20%, 10V T491D 107 M 010 AS 1
C26 CAP FXD 2.2UF, 20%, 35V T491C 225 M 035 AS 1
C27-30 CAP FXD 0.1UF, 20%, 50V 0805 U 104 MXAMT 3
c31 CAP FXD 0.001UF, 10%, 50V 0805N 102 K 500 N 1
C32-34 CAP FXD 0.1UF, 20%, 50V 0805 U 104 MXAMT 3
C35 CAP FXD 10UF, 20%, 25V T491D 106 M 025 AS 1
C36 CAP FXD 100UF, 20%, 10V T491D 107 M 010 AS 1
C37 CAP FXD 0.022UF, 10%, 50V 2221 N 223K 500N 1
C38 CAP FXD 12PF, 5%, 50V 0504 N 120 J500 N 1
C39 CAP FXD 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
CR1-2 DIODE HSMS-2800 HSMS-2800#T30 2
CR3-4 DIODE FDS01503 MMBD1503 2
CR5-10 DIODE MMBD914 FMMD914CT-ND 6
L1-3 INDUCTOR 5.6UH, 10% SML32-561K 3
R1 RES FXD 4.99K, 0.1%, 1/4AW RN73E2B 4991 B 1
R2 RES FXD 3.01K, 0.1%, 1/4W RK73E2B 3011B 1
R3-4 RES FXD 1.00K, 0.1%, 1/4W RN73E2B 1001 B 2
R5 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 1
R6 RES FXD 1K, 1%, 1/4W RK73H2B 1001 F 1
R7 RES FXD 10.5K, 1%, 1/4W RK73H2B 1052 F 1
R8 RES FXD 9.09K, 0.1%, 1/4W RN73E2B 9091 B 1
R9 RES FXD 1.00K, 0.1%, 1/4W RN73E2B 1001 B 1
R11 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 1
R12 RES FXD 301, 1%, 1/4W RK73H2B 3010 F 1

Table 6-9. Detector PWB Parts List
Ref. Figure 7-9
6-26 PartsList
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08280500A

REV: AA PWA, 8701 DETECTOR A2A6

MODEL.: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

R14 RES FXD 1K, 1%, 1/4W RK73H2B 1001 F 1
R15 RES FXD 11K, 1%, 1/4W RK73H2B 1102 F 1
R16 RES FXD 10.5K, 1%, 1/4W RK73H2B 1052 F 1
R17 RES FXD 11K, 1%, 1/4W RK73H2B 1102 F 1
R18 RES FXD 9.09K, 0.1%, 1/4W RN73E2B 9091 B 1
R19 RES FXD 1.00K, 0.1%, 1/4W RN73E2B 1001 B 1
R20 RES FXD 1K, 1%, 1/4W RK73H2B 1001 F 1
R21 RES FXD 22.1K, 1%, 1/4W RK73H2B 2212 F 1
R22 RES FXD 1K, 1%, 1/4W RK73H2B 1001 F 1
R23 RES FXD 200, 1%, 1/4W RK73H2B 2000 F 1
R24 RES FXD 22.1K, 1%, 1/4W RK73H2B 2212 F 1
R25 RES FXD 200, 1%, 1/4W RK73H2B 2000 F 1
R26 RES FXD 1K, 1%, 1/4W RK73H2B 1001 F 1
R27 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 1
R28 RES FXD 10.5K, 1%, 1/4W RK73H2B 1052 F 1
R29 RES FXD 4.99K, 1%, 1/4W RK73H2B 4991 F 1
R30 RES FXD 47.5K, 1%, 1/4W RK73H2B 4752 F 1
R31 RES FXD 4.99K, 1%, 1/4W RK73H2B 4991 F 1
R32-33 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 2
R34 RES FXD 12.1K, 1%, 1/4W RK73H2B 1212 F 1
R35 RES FXD 2.49K, 1%, 1/4W RK73H2B 2491 F 1
R36-38 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 3
R39 RES FXD 2.67K, 1%, 1/4W RK73H2B 2671 F 1
R40 RES FXD 33.2K, 1%, 1/4W RK73H2B 3322 F 1
R41 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 1
R42 RES FXD 2.49K, 1%, 1/4W RK73H2B 2491 F 1
R43 RES FXD 20K, 1%, 1/4W RK73H2B 2002 F 1
R44 RES FXD 4.99K, 1%, 1/4W RK73H2B 4991 F 1
R45 RES FXD 100K, 1%, 1/4W RK73H2B 1003 F 1
R46 RES FXD 750K, 1%, 1/4W RK73H2B 7503 F 1
R47 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 1
R48 RES FXD 100, 1%, 1/4W RK73H2B 1000 F 1
R49 RES FXD 10.5K, 1%, 1/4W RK73H2B 1052 F 1
R53 RES FXD 750K, 1%, 1/4W RK73H2B 7503 F 1
R54 RES FXD 2.43K, 1%, 1/4W RK73H2B 2431 F 1
R55 RES FXD 10K, 0.5%, 0.1W 664-A-1002-D 1
R56 RES FXD 2M, 5%, 1/4W RM73B2B 205J 1
R57-59 RES FXD 10K, 1%, 1/4W RK73H2B 1002 F 3
R60 RES FXD 100K, 1%, 1/4W RK73H2B 1003 F 1
R61 RES FXD 1K, 1%, 1/4W RK73H2B 1001 F 1
R62 RES FXD 1.82K, 1%, 1/4W RK73H2B 1821 F 1
ui MICROCKT, LF13333 LF13333M 1
U3 MICROCKT, PCF8574 PCF8574AT4371W 1
U4 MICROCKT, LF13202 LF13202M 1
us MICROCKT, LF13333 LF13333M 1

Table 6-9. Detector PWB Parts List
Ref. Figure 7-9
Parts List 6-27
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08280500A REV: AA PWA, 8701 DETECTOR A2A6
MODEL: 8701
REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR
us MICROCKT, AD536A MX536AJCWE 1
w MICROCKT, ADG508A ADG508AKR 1
u10 MICROCKT, PCF8574 PCF8574AT4371W 1
un MICROCKT, LF356 LF356BM 1
u13 MICROCKT, TLO74 TLO74C 1
u14 MICROCKT, HA2625 HA9P2625-5 1
U15-16 MICROCKT, CA3080 CA3080AM 2
u18 MICROCKT, HA2625 HA9P2625-5 1
u19 MICROCKT, TLO72 TLO72ACD 1
U20-21 MICROCKT, NE5534 TLN5534A 2
U22-23 MICROCKT, TLO72 TLO72ACD 2
Table 6-9. Detector PWB Parts List
Ref. Figure 7-9
6-28 Parst List
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08280600A

REV:BB PWA, 8701 VXIPROCESSOR A1l

MODEL: 8701
REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR
AR1 AMPLIFIER LT1012 LT1012S8 1
AR2 AMPLIFIER TLO72 TLO72ACD 1
AR4 AMPLIFIER INA105 INA1O5KU 1
C1-15 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 15
Cl6-17 CAP FXD, 1UF, 20%, 50V 1812Z105M500 N 2
C18-22 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 5
Cc23 CAP TANT, 10UF, 20%, 35V ECS-T1VD106R 1
C24 CAP FXD, 330PF, 5%, 50V 0504 N331J500N 1
C25 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C26 CAP TANT, 10UF, 20%, 35V ECS-T1VD106R 1
c27 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
Cc28 CAP ELEC, 220uF, 20%, 35V NACE 221 M358X10.8 TR 13 1
C29 CAP FXD, 0.001UF, 20%, 50V 0805 N 102 M 500 N 1
C30-31 CAP TANT, 10UF, 20%, 25V T491D 106 M 025 AS 2
C32 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C33 CAP FXD, 270PF, 5%, 50V 0504 N 271 J500N 1
C34 CAP ELEC, 220uF, 20%, 35V NACE 221 M 358X10.8 TR 13 1
C35 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 1
C40-42 CAP TANT, 10UF, 20%, 35V ECS-T1VD106R 3
C100-101 CAP ELEC, 220uF, 20%, 35V NACE 221 M358X10.8 TR 13 2
C110-114 CAP FXD, 0.1UF, 20%, 50V 0805 U 104 MXAMT 5
CR1-2 DIODE MMBD914 FMMD914CT 2
CR3 DIODE HLED SSF-LXH240GGD 1
CR4 DIODE HLED 50F6028 1
CR5-6 DIODE ZENER 1N5242B 1N5242B 2
D1-4 DIODE 1N4001 1N4001 4
J1l SHUNT 2 CIRCUIT 15-38-1024 1
P1-2 CONNECTOR 96 POSN M55302/131-01 91662 9330 2
P3 CONN0.100 SP, FLAT HEADER, STR. MFSS100-3-A 1
P4-P9 CONNECTOR 15POSN 53048-1510 6
P10-11 CONNECTOR SMAST 5862-5004-10 2
Q1 TRANSISTOR MMBT4401 MMBT4401 1
R1 RES FXD, 475, 1%, 1/4W RK73H2B 4750 F 1
R2-3 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 2
R4-5 RES FXD, 130, 1%, 1/4W RK73H2B 1300 F 2
R6 RES FXD, 82.5, 1%, 1/4W RK73H2B 82R5 F 1
R7-8 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 2
RO RES FXD, 698, 1%, 1/4W RK73H2B 6980 F 1
R10-11 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 2
Table 6-10. VXI Processor PWB Parts List
Ref. Figure 7-10
Parts List 6-29
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08280600A

REV:BB PWA, 8701 VXIPROCESSOR Al

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

R13-15 RES FXD, 82.5, 1%, 1/4W RK73H2B 82R5 F 3
R16-17 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 2
R18 RES FXD, 1K, 1%, 1/4W RK73H2B 1001 F 1
R19 RES FXD, 825, 1%, 1/4W RK73H2B 8250 F 1
R20 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 1
R21 RES FXD, 301, 1%, 1/4W RK73H2B 3010 F 1
R22 RES FXD, 47.5K, 1%, 1/4W RK73H2B 4752 F 1
R23 RES FXD, 10K, 1%, 1/4W RK72H2B 1002 F 1
R24-25 RES FXD, 3.32K, 1%, 1/4W RK73H2B 3321 F 2
R50 RESFXD, 51.1, 1%, 1/4W RK73H2B51R1F 1
RZ1 RES NET, 10K, 0.5%, 1/10W 664-A-1002-D 1
RZ2 RES NET, 1K, 1%, 1/10W 664-A-1001-F 1
RZ3 RES NET, 4.7K, 2%, 1/10W 767-161-R4.7K 1
Rz4 RES NET, 10K, 0.5%, 1/10W 698-3R10KD 1
s1 SWITCH DIPSWITCH CT2098LPST 1
T1 TRANSFORMER STEPUP TC8-1 1
uL MICROCKT X24C16 X24C16S8 1
w MICROCKT uPD43256BGU D43256BGU-70L 1
u3s-4 MICROCKT 74ACT245 74ACT245 (SO-20) 2
s MICROCKT MAX941 MAX941CSA 1
u7 MICROCKT uPD43256BGU D43256BGU-70L 1
u10 MICROCKT XC3164A XC3164A-3PC84C-ND 1
U1l MICROCKT EPM7128E EPM7128EQC100-15 1
u12 MICROCKT IT9010M IT9010M-PQFP 1
u13 MICROCKT MAX942 MAX942CSA 1
u14 MICROCKT MC145406 MC145406DW 1
u15 MICROCKT MAX941 MAX941CSA 1
u16 MICROCKT AT29C1024 AT29C1024-12JC 1
u17 MICROCKT N7407 N7407M 1
u18 MICROCKT 74F760 N74F760D 1
u19 MICROCKT DAC725 DAC725JP 1
u20 MICROCKT SCC2691 SCC2691AC1A28 1
u21 MICROCKT M68000 MC68HCO00FN12 1
u23 MICROCKT LM311 LM311M 1
u24 MICROCKT REFO1 REF01CS 1
U26 MICROCKT MC79M05 MC7905CT 1
u27 MICROCKT MC7805 MC7805ACT 1
U28-29 MICROCKT DG419 DG419DY 2
Y1 OSC,XTAL 10.000MHz SE2209CT-ND 1
) HEATSINK (TO220 FORM) 6071B 2

Table 6-10. VXI Processor PWB Parts List
Ref. Figure 7-10
6-30 PartsList
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08280600A REV: BB PWA, 8701 VXIPROCESSOR Al

MODEL: 8701

REFERENCE DESCRIPTION PARTNUMBER QTY
DESIGNATOR

4) Screw, Pan Hd .086-56 2-56 X 3/8 4
5) Nut, Plain, Hex .086-56 4
(6) WASHER, LOCK #2 4
@) SCREW, 4-40 X 5/16 BH SEMS 2
(8) NUT, 4-40 X 3/16 2
9) WASHER, LOCK #4 INT 2

Table 6-10. VXI Processor PWB Parts List
Ref. Figure 7-10
Parts List 6-31
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08280800A REV: AA PWA, 8701 PROTECT/ATTENUATOR  A3Al
MODEL: 8701

REFERENCE DESCRIPTION PART NUMBER QTY
DESIGNATOR

AT1 CHIP ATTEN. PRETINNED VALUE 3DB TS0303S 1
c1 CAP CER CHIP 0.1uF, 10%, 50V 1206-B-104-K-500-N 1
C2-4 CAP CER CHIP 1000pF, 10%, 50V C1206 C102 K5GAH 3
C5 CAP CER CHIP 0.1uF, 10%, 50V 1206-B-104-K-500-N 1
C6-8 CAP CER CHIP 0.2pF, +0.1pF, 150V 100A OR2 BCA 150X 3
Cc9 CAP CER CHIP 0.7pF, +0.25pF, 500V C1l7AHOR7C4TXL 1
Cc10 CAP CER CHIP 0.3pF, +0.1pF, 150V 100A OR3 BCA 150X 1
CR1 DIODE 2813 HSMS-2813-T30 1
DS1 LED RED HLMP-1002 HLMP-1002 1
K1-2 RELAY 12V DPDT 2 FORM C 172D-12 2
Q1 TRANSISTOR 3906 MMBT3906 1
R1 RES CHIP 2K, 1%, 2W IMS-202-2-2001-F 1
R2 RES CHIP 100K, 1%, 1/4W RCI1-1206-1003-F 1
R3 RES CHIP 221 OHM, 1%, 1/4W RCI1-1206-2210-F 1
R 4 RES CHIP 27.4K, 1%, 1/4W RCI1-1206-2742-F 1
R5 RES CHIP 47.5K, 1%, 1/4W RCI1-1206-4752-F 1
R 6 RES CHIP 61.9 OHM, 1%, 2W IMS-202-2-61R9-F 1
R7 RES CHIP 249 OHM, 1%, 1/4W RCI1-1206-2490-F 1
R8 RES CHIP 61.9 OHM, 1%, 1/4W RCI1-1206-61R9-F 1
R 9 RES CHIP 100 OHM, 1%, 1/4W RCI-1206-1000-F 1
Uil IC LM10CWM OP AMP/VOLT REG LM10CWM 1

Table 6-11. Attenuator PWB Parts List
Ref. Figure 7-11
6-32 PartsList
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Chapter 7

Drawings and Schematic Diagrams

7-1. Introduction

The drawings and schematic diagrams for the Model 8701, Modulation Meter are
listed in Table 7-1. Figures with multiple sheets maintain the same figure number
and are identified by ascending sheet numbers (i.e., sheet 1 of 3, sheet 2 of 3, etc.).

Fig. No. Description Page
71 Modulation Meter Assembly (2 sheets) 7-2
7-2 RF Housing Assembly (2 sheets), A2 7-4
7-3 Protect Attenuator Assembly, A3 7-6
7-4 RF PWB Component Location (2 sheets), A2A1 7-7
75 Local Oscillator PWB Component L ocation, A2A2 79
76 AM PWB Component Location, A2A3 7-10
7-7 FM PWB Component Location, A2A4 7-1
7-8 Filter PWB Component Location, A2A5 712
79 Detector PWB Component L ocation, A2A6 7-13
7-10 V X1 Processor PWB Component Location (2 sheets), Al 7-14
7-11 Attenuator PWB Component Location, A3A1 7-16
712 Main Frame Schematic Diagram 717
7-13 RF PWB, Schematic Diagram (3 sheets), A2A1 7-18
7-14 Local Oscillator PWB Schematic Diagram (3 sheets), A2A2 721
7-15 AM PWB Schematic Diagram (3 sheets), A2A3 7-24
7-16 FM PWB Schematic Diagram (3 sheets), A2A4 7-27
717 Filter PWB Schematic Diagram (3 sheets), A2A5 7-30
7-18 Detector PWB Schematic Diagram (3 sheets), A2A6 7-33
7-19 V XI Processor PWB Schematic Diagram (16 sheets), A1 7-36
7-20 Protect Attenuator PWB Schematic Diagram, A3A1 752

Table 7-1. Drawings and Schematic Diagrams

Drawings and Schematic Diagrams 7-1
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Figure 7-1. Modulation Meter Assembly (sheet 1 of 2)
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Figure 7-1. Modulation Meter Assembly (sheet 2 of 2)

Drawings and Schematic Diagrams

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



p U it e T S S
Nv—nw-—nwnﬁv— E “F-—“nv—mﬁmnrﬂ"
= &
| ol2 2|l 2Rl oo slel 3 E B RE RS >
Al EEEEuégmmmad: b:\-ﬁﬁ:— Eﬁé
B B T
& £ 3] = | a =8
& 1 [BEEBPEREEECE Y EYeEsem g o
=1
g E r-mmn-—mn1m3': | 1| nﬂ-—hlm-fnl:lh—g
e M R e e e ] T ] e

it S EG
L0 || | = | 5H] T ™
“ &
Sl sletd8) B B
Emuggﬁmmal E-\:
3 =
EEEEEHEB&EE R =
R #6[EIE
Lol b flef b fle)le = == G [T TN [T

/

Dd @ .
i —=] O
8 £
68 RN
ﬁ% g = =l Q mwnmwhmmmlﬂ%
3 Eﬁségaﬁﬁﬁ = R RS
g ::
1y |- | | ] | E = -5
i 1 e s 4 Ll e [ 1 e =
("4 il
el =g R El e e

Figure7-2. RF Housing Assembly, A2 (sheet 10f 2)
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Figure7-20. Protect Attenuator, A3A1 Schematic Diagram
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