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PREFACE

This manual contains operation and maintenance instructions for the
AS210~02 Frequency Comparator. The data contained herein is arranged as
follows:

Chapter 1} General Information

Chapter 2 Instaliation

Chapter 3 Operation

Chapter 4 Theory of Operation

Chapter § Maintenance and Calibration
Chapter 6 INlustrated Parts List

Reference Publications

AS210RM Rack Mount Mainframe Operation and Maintenance Manual
AS210PM Portable Mainframe Operation and Maintenance Manual
AS210-01A Module Controlier Operation and Maintenance Manual
AS210-03 Frequency Generator Operation and Maintenance Manual
AS210-04 Digital Delay Generator Operation and Maintenance Manual
AS210-05 Standby Battery Operation and Maintenance Manual
AS210-06 Microwave Generator Operation and Maintenance Manual
AS210-08 Distribution Amplifier Operation and Maintenance Manual
AS210~20 Time Clock Operation and Maintenance Manual

iy
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CHAPTER 1
GENERAL INFORMATION

1-1 INTRODUCTION

The AS210-02 Frequency Comparator illustrated in Figure 1.1 is a
modular plug-in of the AS210 Electronic Counter and Frequency Standard Cali-
bration system. The unit plugs into the AS210 Mainframe which provides power
and control. Up to six different time bases can be connécted to the AS210-02
front panel for measurement of frequency accuracy. The internal circuitry
of the AS210-02 automatically adapts to any of the allowable standard input
frequencies to be measured. Samples are taken at a maximum rate or once per
hour and up to 500 samples can be stored for computation of warm-up charac-
teristics, drift rate, and aging. This module can be programmed through the
IEEE-488 interface in the AS210-01 Module Controller.

1-2 PHYSICAL AND ELECTRICAL DESCRIPTION

The AS210-02 Frequency Comparator is a single width plug-in unit.
Front panel controls select frequency resolution and sampling rate. Six BNC
input connectors on the front panel permit connection of the time bases or
frequency standards to be measured. The circuitry of the module is mounted
on two printed circuit card assembiies. Basically, the Frequency Comparator
converts the input to be measured to a 100 KHz test signal, then compares it
to the 10 MHz Rubidium Frequency Standard in the AS210 Mainframe. The dif-
ference between the standard and measured signal is accumulated in registers
and reviewed periodically by the microprocessor in the Module Controller
which then performs calculations of drift rate. Table 1-1 is an equipment
specification for the AS210-02 Frequency Comparator as installed in the AS210
Mainframe with the AS210-01 Module Controller. The Module Controller and
Mainframe are covered in separate publications Tisted in the preface.
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Figure 1.1 AS210-02 Frequency Comparator
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Table 1-1
AS210-02 EQUIPMENT SPECIFICATION

INPUTS Six
INPUT VOLTAGE RANGE 0.5V to 10V RMS

INPUT IMPEDANCE 1000 ohms nominal

INPUT FREQUENCY 0.1, 1, 5, or 10 Miz

RESOLUT ION 1078, 1079, 10710, or 10711 serectable
SAMPLE TIME 0.5 seconds for 10™8 resolution

5.0 seconds for 10~7 resolution
50 seconds for 10710 resolution

500 seconds for 10711 resolution

SAMPLE RATE

MAX MODE Approximately 0.5 seconds between readings

1-PER-HOUR MODE Each input sampled once per hour
RESOLUTION ACCURACY

10~8 range +1 part in 1078

1077 RaNGE +1 part in 1072

10710 RANGE +1 part in 10710

10711 pange #1 part in 10711
OPERATING TEMPERATURE 0° to 40°C
POWER Supplied by AS210 Mainframe
WEIGHT 2.0 1bs

1-3
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CHAPTER 2
INSTALLATION

2-1 INTRODUCTION

The AS210-02 Frequency Comparator plugs into the AS210 Mainframe.
The module is electrically connected through the rear connector and mechani-
cally retained via a front panel locking bar on the Mainframe. A release
mechanism is Tocated in the lower left hand corner of the front panel. Power
and signal interface is provided through the Mainframe. The signals to be
measured are connected to the BNC connectors located on the front panel.

NOTE 1: The Frequency Comparator Module is held in the card edge
connector with high retention force. In order to remove
the module, it may be necessary to pull on the front
panel RANGE switch while the release mechanism is pulled.

NOTE 2: Ensure that power 1is turned OFF in the AS210 Mainframe
before installing or removing the AS210-02.

CAUTION

Do not attempt to use the AS210 series modules in a
Tektronix Mainframe as severe damage wiil result.

2-1
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CHAPTER 3
OPERATION

3-1 INTRODUCTION

This chapter describes the operation of the AS210-02 Frequency
Comparator. This module works in conjunction with the AS210-01 Module Con-
troller when they are installed in an AS210 system. Figure 3.1 and Table
3-1 illustrate and describe the operator controls, indicators, and connectors
of the Frequency Comparator. The operating instructions are essentially
identical to those provided in the manual for the Module Controller since
most of the operator controls are located on that unit.

3-2 CONTROLS, INDICATORS, AND CONNECTORS

Figure 3.1 illustrates the front panel of the AS210-02, and is
indexed to Table 3-1.

3-3 OPERATING PROCEDURES

The following paragraphs and Figure 3.2 are the operating instruc-
tions for the Frequency Comparator. Figures in { ) refer to Figure 3.2
Operational Flow Diagram. Specifically, these instructions tell the operator
how to perform frequency error measurements, display measurements from memory,
and perform drift calculations. Only the lighted pushbuttons can be used
during a routine. CLR is for display clearing only.
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Figure 3.1 AS210-02 Front Panel Controls, Indicators,and
Connectors N
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Table 3-1

AS210-02 FRONT PANEL CONTROLS, INDICATORS, AND CONNECTORS

INDEX NO.
Figure 3-1

PANEL
MARKING

FUNCTION

RANGE

RATE

CHANNEL (CH)

GATE

None

Rotary switch for selection of freguency
resolution.
1078, 1079,

Four resolutions available:
10710 30711,

In the MAX position, the Module Controller
continuousty samples each channel connected
(maximum 6} in sequence, starting with channel
1 and ending with the channel selected by the
user via the module controller keyboard.

In the 1 per hour position, the Module Controller
samples once per hour each channel connected
{maximum 6) in sequence, starting with channel 1
and ending with the channel selected by the user
via the module controller keyboard.

Input connectors (6) for signals to be measured.

LED indicator lights during the period that
counting is taking place, 500 seconds for 10
resolution, 50 seconds for 10710
seconds for 1072 resolution, 0.5 seconds for 10~
resolution.

11

resolution, 5
8

Release mechanism for removal and retention of
module.

3-3
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FREQUENCY ERROR MEASUREMENT

Connect the frequency source to be measured to the front panel BNC
connectors on the AS210-02 Frequency Comparator module.

Set the RATE switch on the AS210-02 Frequency Comparator module to
MAX for continuous sampling or 1 PER HOUR for sample once per hour.
The sampling rate is also a function of the resolution selected as

follows:
Samples per hour in
Resolution MAX Mode
1078 Approximately 3600
1072 Approximately 600
10710 Approximately 70
10711 7

The memory of the Module Controller can store 500 samples, there-
fore the 1 PER HOUR mode may be more useful than the MAX mode when
data for several days elapsed time is desired. Up to six inputs
can be connected to the Frequency Comparator. For the purposes of
this procedure, it is assumed that only channel 1 is being used.
When more than one signal is connected, the sequence operates so
that each channel is observed for one gate period {a function of
the resolution selected), then the next channel is observed. It
can be seen that as more inputs are connected, less samples per
hour are taken per input when in the MAX mode.

Press 1ighted CONT pushbutton (A} and CH 1-6 should be displayed
(B).

Enter a channel number from 1 to 6 with the keyboard and press the
ENTER function button (C}. The number of channels should be

3-4
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displayed on the LED display. If only one channel is used, channel
1 is automatically selected by the program, by pressing the CONT
button.

Press CONT (D) and SEL 10~ should be displayed (E). Select the
desired fregquency resolution with the RANGE switch on the AS210-02
Frequency Comparator module.

Press CONT (F). The frequency offset measurement routine now

proceeds. 0000P-00 will be displayed until the first measurement
is made. Thereafter, the channel number and frequency offset (error)
will be displayed for each measurement as it is made until 500 mea-

surements have been taken. A display of 1 398P-09 as shown in Figure

3.2 (G) indicates a frequency offset of 398 x 1077 on channel 1.
When 500 measurements have been completed without interruption, the
program will halt automatically and 500 oFF will be displayed,
indicating that 500 data points have been taken and the program is
in an OFF condition. The measurement cycle can also be stopped at
any time with the HALT {(H) function button. The data point number
and ofF will be displayed (I). Measurement can be resumed by
pressing CONT.

DISPLAY FREQUENCY MEASUREMENTS FROM MEMORY

Press HALT (H) (if program is running) and then DSPL (J). SEL CH
should be displayed (k).

Select a channel number with the keyboard and press the ENTER
function button (L). SEL dP should now be displayed (M).

Select a data point number with the keyboard and press the ENTER
function button. The number of data points taken during the mea-
surement cycle can be found by pressing DSPL {N). The number of
data points and oFF should be displayed {0). For example, 365 oFF.
The display will now return to SEL dP (M).
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Press CONT (P} and the display will read out in sequence the data
point number and channel number (Q) (e.g., P1 CH 3), then the time
the data point measurement was taken (R} (e.g., 134-22-56), then
the frequency offset (error) at that data point (S) (e.g., 4
139P-09).

The measurement process can be resumed by pressing HALT. If
frequency comparisons have not been in progress, the routine will

return to (B} and a channel number can be selected.

DRIFT CALCULATIONS

At any time after two or more data points have been collected over
a time interval of more than 1 minute, a frequency drift calculation
can be made,

Press HALT, then select the CALC function button (T). Press
HOUR, DAY, or YEAR function button (U) to select period for drift
calculation.

SEL CH will be displayed (V). Select the desired channel number
with the keyboard and press the ENTER function button (W). (If
CONT is pressed (X), all channels will be computed for frequency
drift.)

DP 1 will be displayed (Y). Select the desired number for data
point one with the keyboard and press the ENTER function button
(Z). The number entered can be anything within the data field
from 1 to 500, depending on the resolution selected, length of
measurement, number of data points, time, etc. If CONT is
pressed {a) the drift calculation will automatically be made on
the first and last data points. If CONT is not pressed, then dP
2 will be displayed (b). Enter the desired second data point
number as with dP 1 (Z).

3-7
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The drift rate will now be displayed for the selected channel (d).
For example, 1 3786P-12 indicates a frequency drift over the
period of time selected in step 2 of 3786 parts out of 1012.

Pressing CONT (e) at this time will return the routine to the
point (U) where new time frames, channels, and data points can be
selected for a drift calculation.

Pressing HALT returns the routine to displaying the frequency
offset calculations in process at point (G). If frequency compari-
sons are not in progress, the routine returns to disptay CH 1-6 at

point (B).

3-8
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CHAPTER 4
THEORY OF OPERATION

4-1 INTRODUCTION

This chapter describes the theory of operation for the AS210-02
Frequency Comparator. The description is keyed to Figure 4.1, Functional
Block Diagram and the schematics in Chapter 5. The three circuit boards are
designated Al, AlAl, and A2, Details of common types of circuits {power
supplies, etc.) have been omitted. Reference is made in the description to
data that comes from and is returned to the CPU. The CPU is located in the
AS210-01 Module Controller that is used in conjunction with the Frequency
Comparator. Details regarding the operation of the Module Controller may be
obtained from the Module Controller manual.

The Frequency Comparator circuit obtains the signal to be measured
and compares it with the 10 MHz Rubidium frequency standard. Resolution of
Parts in 10'11 is achieved through the use of a 200 MHz phase-locked
oscillator (PLO} in the counting circuit. The frequency comparator circuits
consist of the 10 MHz standard division.circuit, input signal conversion
circuit, clock circuit, and data processing circuit. The standard input
signal can be 0.1, 1, 5, or 10 MHz., Up to six inputs may be accommodated by
the AS210-02. The input signal is frequency divided to 100 KHz and used to
phase lock the 200 MHz PLO. The PLO signal is gated by the clock enable
signal derived from the 10 MHz reference standard. Pulses from the 200 MHz
PLO are counted in the accumulator circuit that is periodically scanned by
the CPU. Resolution changes are made by varying the clock enabie period.

Six input channels are applied to the Input Multiplexer Assembly
AlAl. The input select data is obtained from latch AlU10 which holds

4-1
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information from the Module Controller's CPU selecting the channel to be ana-
lyzed. The CPU data is applied to the AlUl0 via bidirectional MUX AlU13 and
AlUl4. This channel number is initially selected by the operator at the Mod-
ule Controller. The input channels may also be sequentially scanned by the
CPU. The Module Controller manual contains more details regarding the CPU
operation. The selected input signal is next applied to frequency divider
AlU6. The input signal may be 0.1, 1, 5, or 10 MHz. The frequency divider
AlU6 contains :1, #10, :50, and #100 outputs. A 100 KHz output from

AlU6 is desired regardless of the frequency of the input signal. This is
achieved by a 100 KHz search circuit consisting of multiplexer AlU4, pulse
shaper AlU5, a Tow pass filter, comparator AlUl, oscillator AlU2, and counter
AlU3. The output of AlU4 is pulse shaped by one-shot AlU5 and applied to a
Tow pass filter. The filter's output is a dc voltage that is proportional to
frequency. This voltage is applied to the variable input of comparator AIU1.
The reference input of AUl is set to a voltage that causes the comparator to
go high when the variable dc input is equivalent to a 100 KHz signal. When
the comparator is Tow, a ground is provided to an LED tha; tights to indicate
OFF FREQ. The Tow is also sent to the CPU. While the comparator's output is
Tow (not 100 KHz), a 30 Hz oscillator AlU2, is enabled. The oscillator
increments counter AlU3 which sequentially selects inputs to the multiplexer
AlU4. The select Tine sequentially outputs the multiplexer's 31, 10, #50,
and +100 input until the 100 KHz signal is found. When the line containing
the 100 KHz signal is located, the search loop stops as comparator AlUl goes
high, inhibfting AlU2. Assuming an input signal of 1 MHz, the +10 multiplex
input Tine will contain the 100 KHz. If the input were 5 MHz, the 50 multi-
plex input line would contain the 100 KHz signal, etc. The 200 MHz VCO,
A2Q6, A2Q7 is phase locked to the 100 KHz signal by phase detector A2U18.
A2U20, A2U25, and A2U26 divide the 200 MHz signal to 100 KHz. The output of
A2U18, filtered and amplified by A2U21, tunes the VCO. Any changes that
occur in the input signal are therefore reflected in the output of the 200
MHz VCO. The 200 MHz output is applied to an accumulator circuit consisting
of 6 dual decade counters A2U5, A2U6, A2U8, A2U9, A2Ull, and A2U24. 1If the
200 MHz oscillator is gated into the accumulator for 0.5 seconds, 100 x 106
or 108 pulses would be counted. This corresponds to a frequency resolution
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8 or 1 pulse out of 108 pulses. Similarly, if the oscillator were

of 1 x 10
gated for periods of 5, 50, or 500 seconds, freguency resolutions of 10'9,
10710 ang 10711
period, the 10 MHz Rubidium reference standard signal is divided by 500 in
frequency divider AlU7, AlU9, and AlUll. The 20 Hz signal is appied to
divider A2U22-A2U23 that has four outputs: +10, #100, +1000, and $10000

corresponding to sampling periods of 0.5 seconds, 5 seconds, 50 seconds, and

are obtained. In order to provide a precise clock gating

500 seconds. The four signals are applied to time base multiplexer A2U19.
Setect Tines are obtained from the CPU depending on the resolution selected
by the operator at the Module Controller. If, for example, the resolution
selected was 10'9, the 5 second period line would be output by the multi-
plexer. Flip-flop A2Ul7 goes high on the leading edge of the pulse train and
thus provides a 5-second gating pulse for clock gate A2U27. This permits

109 pulses to be counted in the accumulator (provided that the input fre-
quency were exact). The accumulator's output is read by the CPU via a decod-
ing multiplexer (A2U1-A2U4, A2U7, A2U10, A2U13, A2U14). The other inputs to
the multipiexers are the front panel RANGE switch and RATE switch. The CPU
scans the switches ten times per second to determine the correct data to be
applied to the various multiplexers previously described. When a read signal
(RE) is received from the CPU, the accumulator is read and cleared. The RE
signal also turns off the front panel GATE LED through driver A2Ql. The
accumulator’s contents are transmitted through the data bus to the Module
Controller where calculations are performed. These calculations allow the
operator to determine frequency drift over variable periods of time with
varying degrees of resolution. This process is explained more fully in the
section on operation and in the Module Controller Manual.
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CHAPTER 5
MAINTENANCE AND OPERATION

5-1 INTRODUCTION

The purpose of this chapter is to provide majntenance and
calibration data for the AS210-02 Frequency Comparator. Section I covers
routine preventive maintenance procedures. Section II outlines performance
tests for the Frequency Comparator. Section III contains the calibration/
alignment procedures for the AS210-02 module, and Section IV describes
troubleshooting data. Please contact the factory for any assistance required
in the maintenance or servicing of the AS210-02.



M84-0020

SECTION 1

5-2 PREVENTIVE MAINTENANCE

Table 5-1 1ists preventive maintenance checks and services which

should be performed regularly.

Table 5-1
PREVENTIVE MAINTENANCE CHECKS AND SERVICES

ITEM

PROCEDURES

CABLES

CLEANLINESS

CORROSION

PRESERVATION

Visually inspect cables for strained, cut, frayed, or other
damaged insulation.

Make sure the exterior surfaces of the unit are clean. If
necessary, clean exterior surfaces as follows:

A.  Remove the dust and loose dirt with a clean soft cloth.
B.  Remove dust or dirt from plugs and jacks with a brush.

WARNING

Use only warm soapy water for cleaning all
plastic parts. Many solvents will cause
the plastic to become brittle and break.

Make sure exterior surfaces of unit are free of rust and
corrosion.

Inspect exterior surfaces of the unit for chipped paint or
corrosion. If necessary, spot-paint surfaces as follows:

A.  Remove rust and corrosion from metal surfaces by Tightly
sanding them with sandpaper.

B. Brush two coats of paint on base metal to protect it from
further corrosion.

5-2
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SECTION II

5-3 PERFORMANCE TESTING

This section describes the procedure to test the AS210-02 Frequency
Comparator to assure proper performance of the instrument. The AS210-02 must
be used in conjunction with the AS210-01 Module Controller since the CPU in
the AS210-01 monitors the controls and operates on the data collected by the
AS210-02. The AS210-02 Frequency Comparator will not operate without the
AS210-01 Module Controller installed. If the AS210-02 fails any of the per-
formance tests, please see Section III, Calibration/Alignment procedures and/or
Section IV, Troubleshooting procedures in this chapter.

5-4 INPUT FREQUENCY PERFORMANCE TESTS

The following is a procedure for testing the input frequency
performance of the AS210-02 frequency comparator. Table 5-2 contains the
required test equipment for this procedure.

Table 5-2
REQUIRED TEST EQUIPMENT FOR THE INPUT FREQUENCY PERFORMANCE TEST
ITEM RECOMMENDED TEST EQUIPMENT
Freguency Synthesizer Hewlett-Packard 8656A
Coaxial Cable {2 required) 3 foot long, 50 ohm, BNC
RF Voltmeter Boonton 928D OPT 01, 09 with
50 ohm BNC adapter

5-5 TEST PROCEDURE

A.  Ensure that power is disconnected from the AS210 system before
beginning this procedure.

5-3
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Tune the frequency synthesizer for a 100 KHz signal. Monitor
the output of the signal synthesizer with the RF voltmeter and
adjust the signal for an output level greater than or equal to
0.5 volts RMS.

Connect the equipment as indicated in Figure 5.1 and apply
power to the AS210. The Rubidium Frequency Standard in the
AS210 system will require 20 minutes warm-up time to reach the
specified frequency accuracy.

Set the AS5210-02 Frequency Comparator RANGE switch to 10'8 and
set the RATE switch to MAX.

Press RESET on the AS210-01 Module Controltler. The display of
the AS210-01 should indicate "SEL?"

Press CONT. The AS210-01 display should indicate "CH 1-6."
Press 1, press ENTER. The display should read "SEL 10."

Press CONT. The GATE LED on the AS210-02 Frequency Comparator
should light for 0.5 second at a time. Monitor the display
for 30 seconds. The display should read "1....0P-08" plus or
minus 1 part in 1078 during this time.

Repeat steps B through H for the frequency synthesizer tuned to
1 MHz, 5 MHz, and 10 MHz.

If further verification of proper performance of the AS210-02
Frequency Comparator is desired, this procedure may be
repeated for each of the other three RANGE positions (10'9,
1071, 10711), Prease note that the GATE LED will 1ight for 5
seconds for the 1072 setting, 50 seconds for the 10710
and 500 seconds for the 10'11 setting. This procedure may also
be run with the RATE switch set on 1-PER-HOUR.

setting,

Disconnect the frequency synthesizer from the AS210-03.
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N

EXTERNAL REFERENCE &'L

FREQUENCY INPUT 10 MHz QUTPUT
FREQUENCY AS 210 AS 210-02
SYNTHESIZER SYSTEM

&0 O
® olo o
OUTPUT
i~

Figure 5.1 AS210-02 Frequency Comparator Input Frequency
Performance Test Configuration
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SECTION III

5-6 CALIBRATION/ALIGNMENT PROCEDURE

WARNING

The following Calibration/Alignment Procedures (Chapter 5,
Section III), and Troubleshooting Procedures {Chapter 5,
Sectioh IV) are for use by qualified personnel only. 7o
avoid perscnal injury, do not perform any servicing other
than that of Routine Maintenance (Chapter 5, Section I, and
Performance Testing (Chapter 5, Section II) unless you are
qualified to do so.

Figure 5.2 is a flow diagram of the Calibration/Alignment Procedure
for the AS210-02 Frequency Comparator. Use this flow diagram with the theory
of operation in Chapter 4, the text in this chapter, and the illustrated
parts 1ists in Chapter 6. The Rubidium frequency standard calibration proce-
dure which is contained in the AS210 mainframe operation and maintenance man-
ual is also referenced in this flow diagram. Please note it is not necessary
to disassemble the AS210 system to determine if the calibration/alignment is
needed. For any assistance needed in performing this calibration/alignment
procedure, please contact the factory.

5-7 ACCESS TO AS210-02 FREQUENCY COMPARATOR MODULE

Please reference the AS210 mainframe manual for the disassembly
procedure of the AS210 system to allow access to the AS210-02 Frequency Com-
parator module. Access to the module circuitry itself is gained by removing
the two metal side covers with a small straight-blade screwdriver. Place the
module on one of its sides so that one cover is facing up. Starting with the

5-6



YES
ANY ERROR

MESSAGES?

PERFORM
SECTION ||

SEE
CHAPTER &
SECTION v

PERFORMANCE TESTING

M84~-0020

TROUBLESHOOTING PROCEDURES

CHECK TEST
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Figure 5.2 Flow Diagram of Calibration/Alignment Procedure

for AS210-02 Frequency Comparator
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end toward the edge connector, insert the screwdriver into one of the slots
where the cover mates with the module chassis and pry the cover up. It will
be necessary to move along the slot toward the front panel of the module and
repeat the prying action to l1oosen the side of the cover from the module.
Repeat this technique to free the other side of the cover from the chassis.
Set the free cover clear of the module and flip the module over so that the
second cover is now facing up. Repeat the above procedure to free this
cover. The circuit card assemblies are removed from the module by removing
four screws.

5-8 200 MHz PLO ALIGNMENT PROCEDURE

The following is the alignment procedure for the 200 MHz phase-
locked oscillator (PLO) in the AS210-02 Frequency Comparator. This is the
only alignment operation necessary for the AS210-02. Table 5-3 contains the
required test equipment for this alignment procedure.

Table 5-3

REQUIRED TEST EQUIPMENT FOR THE 200 MHz PLO ALIGNMENT PROCEDURE

ITEM RECOMMENDED TEST EQUIPMENT
Oscilloscope with Probes iTektronix 465 or equivalent
Frequency Synthesizer Hewlett Packard 8656A
Coaxial Cable (2 required) 3 foot long, 50 ohm, BNC
RF Voltmeter Boonton 92BD OPT(01l, 09 with 50 ohm

BNC adapter

A. Ensure that power is disconnected from the AS210 system before
beginning this procedure.

B. Obtain access to the AS210-02 module circuits by referencing
paragraph 5-7 in this chapter.

5-8
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Tune the frequency synthesizer for a 1 MHz signal. Monitor
the output of the signal synthesizer with the RF voltmeter and
adjust the signal for an output level greater than or equal to
0.5 volts RMS.

Connect the equipment as indicated in Figure 5.1 and apply
power to the AS210. The Rubidium Frequency Standard in the
AS210 system will require 20 minutes warm-up time to reach the
specified frequency accuracy.

With an Oscilloscope, monitor the DC level at the test point
TV* on pin {6) six of A2U21 Tocated on Assembly AZ..

In a CW direction, adjust A2C8 located on Assembly A2*, until
the voltage level passes through a minimum DC Tevel. Continue
until the level equals a -4 VDC level.

The AS210-02 Frequency Comparator should now be aligned. To confirm

that the Frequency Comparator is operating properly, reference Section II,

Performance Testing of the AS210-02, contained in this chapter.

* On units with serial number 178 and above, C8 and test point TV are located

on the back side of assembly 117226 for easy access.
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SECTION IV

5-9 TROUBLESHOOTING PROCEDURES

Troubleshooting of the Frequency Comparator is facilitated by a
combination of error codes displayed on the Module Controller and LED indicat-
ors on the two circuit card assemblies. The circuit cards are illustrated in
Figures 6.2 (Al) 6.3 (A2), and 6.4 (AlAl). Table 5-4 correlates the error
codes, displayed on the Module Controller when a fault occurs, to the mal-
function.  An explanation of the problem is provided with possible solutions.
Table 5-5 is a 1ist of visual indicators on circuit cards Al and A2 and the
meaning of their indications. Figures 5.3, 5.4, and 5.5 are schematic dia-
grams of assemblies Al, AIAl, and AZ, respectively.
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ERROR CODE LISTING
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ERROR CODE PROBL EM RECOMMENDED SOLUTION
2-01 Qutput decade registers cannot Check A2U5, U6, U9, Ul1,
be cleared uls, AlU10, U13, Ul4,
AlAlUL, U2, U3.
2-02 Input selector circuit not working
properly {(See Table 5-5, ALCR1)
2-03 Measurement complete, flip flops Check A2U17 or ALU1l0, U13,
will not reset ul4.
2-04 No measurement timebase Check 10 MHz standard,
AlQl, Uil, U9, U7, or
A2U15, U23, U22, Ul9, or
ui7z.
2-05 Self test measurement Check 200 MHz phaée lock
not within +1 part in 10", loop or counters A2U5,
- ue, U9, Ull, AlAlUl, U2,
U3. See paragraph 5-14.
2-11 No signal present at indicated Check input signal and
to (1-6) input or signal output is input signal frequency
2-16 not one of the allowable standard on the indicated input.
frequencies
2-20 Data points selected for drift Choose new data points
rate calculation are separated accuracy of drift rate
by 1ess than 1 minute. calculation improved
by increasing time
between measurements,
2-21 Data points separated by
discontinuous time (power
failure without battery backup
of frequency standard}.
2-22 Initial data point in drift
rate calculation overflowed.
223 Final data point overflowed.
2-30 Channel number specified has
no data associated with it.
2-4Q Data point specified is empty.
2-50 Remote continue comand with

module in standby mode.
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VISUAL INDICATORS
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INDICATOR PROBLEM RECOMMENDED SOLUTION
ALCR1 Off frequency. Input selector Check AlAl, U6, U5, UL,
ON mal function. U4, U2, or U3.
AZ2CR1 Unlock. 200 MHz oscillator Check A2Q6, Q7, or A2U18,
ON mal function. U20, Uz5, Q8, uz26, u27,

U21. See paragraph 5-8.
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CHAPTER 6
ILLUSTRATED PARTS LIST

6-1 INTRODUCTION

This chapter contains an illustrated parts 1ist for the AS210-02
Frequency Comparator Module. The assembly numbers and assembly title are
listed at the top of the parts 1ists, The parts lists are divided into six
columns and arranged in the following order:

Column 1 Item Number

Column 2 - Quantity per assembly.

Column 3 - Manufacturer's Code

Column 4 - Part Number

Column 5 - Description

Column 6 - Reference Designation
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ASSEMBLY NUMBER 117169~01 - FREQUENCY COMPARATOR AS-210-02

MANUFAC-~
TURER'S
ITEM  QTY CODE PART NUMBER DESCRIPTION REF, DESIG,
1 1 33472 117220-01 Frequency Comparator
Assembly Al
2 1 33472 117225-01 Frequency Comparator
Assembly A2
3 4 06540 8225-55-0632 Standoff, 6-32 Thread
1-1/4
4 2 81349 NAS662-C2R8  Screw, FLH 2-56X1/2
5 0 33472 117326 Frame Section Modification
6 1 33472 117351-01 Cable Assembly
7 8 81349 MS51957~27 Screw, PH 6-32X5/16
8 8 81349 NAS620-C6 Reduced OD Flat Washer #6
9 8 81349 MS35338-136  Split Lock Washer #6
10 1 33472 117181-01 Panel, Front, Lexan
11 1 95146 PKG-5081/4 Knob, Black
12 1 33472 117188 Switch, Rotary 30 Degree
13 1 09353 7101~-J1-7Q Rocker Switch, SPDT
14 6 91836 KC~79-35 BNC Bulkhead, Receptacie
15 i 03797 Q086~13D Socket, LED
16 1 50434 5082-4957 LED
17 0 81349 RG178 Coax Cable, 50 ohm
18 1 27264 22-01-2121 Connector, Plug, 12 Pin
19 1 27264 22-01-2041 Connector, Plug 4 Pin
20 1 27264 22-01-2021 Connector, Plug 2 Pin
21 18 27264 08~50-0114 Pin, Crimp
22 6 83330 1497 Ground Lug
23 0 33472 117194 Wire List
24 1 33472 117181-02 Subpanel, Plastic
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ASSEMBLY NUMBER 117169-01 - FREQUENCY COMPARATOR AS~210~02 (Continued)

MANUFAC-
TURER'S
ITEM QTY CODE PART NUMBER

25 1 33472 117181~03
26 0 81349 ET 26 AWG
27 1 80009 366~1690~01
28 1 33472 117181-03
2% 1 80009 105-0718=-01
30 1 80009 105-0719-00
31 1 80009 426~0724-00
32 2 80009 337-1399-00
33 1 80009 214~1061~00
34 1 80009 426~0725-00
35 2 80009 386-3657~01
36 1 81349 00000000
37 4 81349 MS24693~-C26
38 4 81349 00000000

DESCRIPTION

Panel, Rear

Wire Stranded Teflon
Insulated

Latch Pull
Subpanel, Metal
Latch

Latch Retainer
Bottom

Side Cover
Tension Spring
Top

Guide Pin

Screw, FLH, STL,
Sheetmetal #2X1/4

Screw, FLH, 6-32X3/8

Screw, PNH, STL,
Sheetmetal, #6X3/8

REF, DESIG.
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Figure 6.1 Frequency Comparator Module
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ASSEMBLY NUMBER 117220-01 - FREQUENCY COMPARATOR Al

MANUFAC~
TURER'S
ITEM  QTY CODE PART NUMBER
1 1 33472 117223~01
2 0 33472 117221
3 0 33472 117220
4 1 81349 CKO5B8X102K
5 1 81349 CKO5BX103K
6 11 81349 CKG5BX104K
7 2 51642 300~50~601~
105M
8 1 81349 CSR13G106KL
9 2 56289 196D156X
9020KA1
10 3 15849 20108~1
11 1 50434 5082-4487
12 1 04713 IN4734
13 6 27014 1N3064
14 1 53387 3429~1202
15 1 27264 22~03-2121"
16 1 02114 VK200~20/48
17 1 27014 2N2369A
18 9 81349 RCRO7G102JS
19 1 81349 RCRO7G103JS
20 2 56289 196D156X
G020KA1

DESCRIPTION

PWB
Schematic
Assembly Drawing

.001 UFD 10% Ceramic
Capacitor

.01 UFD 10% Ceramic
Capacitor

.1 UFD 10% Ceramic
Capacitor

1 UFD 20% Ceramic
Capacitor

10 UFD, 5OV,
Electroiytic Capacitor

15 UFD, 10% Solid Tantalum

Capacitor
Terminal

Light Emitting Diode

5.2V Zener Diocde
Diode

26 Pin PC Mount Male
Header

Wafer, 12 Pin

Wide Band Choke

NPN Transistor

1K 5% 1/4W Carbon
Comp

10K 5% 1/4 Carbon
Comp
15 MFD 20V Tant

M84~0020

REF. DESIG.

c7
€13

€9,C16~24,
C26~-28

Cl1-12
Cl0

€25,C29

CR1
CR2
CR3-8
Jz

J3
L1
Qi

R6,R18,R21,
R22-24,
R26~28

R2

C15,C17



ASSEMBLY NUMBER 117220-01 - FREQUENCY COMPARATOR Al (Continued)

MANUFAC-
TURER' S

ITEM  QTY CODE PART NUMBER

21 2 56289 196D156X
9035PE4

22 1 81349 RCR0O7G123JS
23 1 81349 RCRO7G153JS
24 1 81349 RCRO7G222JS
25 2 81349 RCR0O7G273JS
26 4 81349 RCRO7G471JS
27 2 81349 RCRO7G472JS
28 1 81349 RCRO7G562JS
29 1 27014 LM320MP~12
30 1 27014 LM342pP~12
31 1 27014 { M3302N
32 1 01295 74LSOON
33 2 01295 74LS04N
34 1 01295 74LS112N
35 2 01295 74LS123N
36 1 01295 74LS153N
37 1 01295 741527 3N
38 4 01295 741.S390N
39 1 33472 125383
40 2 34649 P8216

DESCRIPTION

15 MFD 35V Tant

12K 5% 1/4W Carbon
Comp

15K 5% 1/4W Carbon
Comp

2.2K 5% 1/4W Carbon
Comp

27K 5% 1/4W Carbon Comp
Comp

470 5% 1/4MW Carbon
Comp

4,7 5% 1/4W Carbo
Comp ~

5.6K 5% 1/4W Carbon
Comp

12V Regulator

12V Regulator

Dual Comp

Quad 2 Input NAND Gate
Hex Inverter

Dual JK Fiip Flop

Dual One Shot
Multiplexer

Octal D F1ip Flop
Decade Counter

AlAl, Input Analog
Multiplexer

Bus Driver

M84-0020

REF., DESIG.

£14,C16
R5

R10

R7
R15,R16

R3,R8,R13,
R17,R19

R11,R14,R20
R1

u18

u17

Ul

uié
uiz,uls
u3
uz,us
U4

u1o

vé,u7,us,
Ull

U8

Ul3,ui4



ASSEMBLY NUMBER 117220-01 - FREQUENCY COMPARATOR Al (Continued)

MANUFAC~-
TURER'S
ITEM  QTY CODE PART NUMBER
41 4 01295 £9314~-02
42 11 01295 €9316~02
43 1 01295 C9320-02

6~7

DESCRIPTION

14 Pin Socket
16 Pin Socket
20 Pin Socket

M84~-0020

"REF, DESIG.
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ASSEMBLY NUMBER 117225-01 - FREQUENCY COMPARATOR AS-210-02

MANUFAC~
TURER'S
ITEM  QTY CODE__  PART NUMBER
1 1 33472 11722801
2 0 33472 117226
30 3372 117225
4 11 81349 CKO5BX104K
5 1 81349 CKO5BX152K
6 2 81349 CKO5BX472K
7 1 81349 CKO5BX472K
8 4 56289 196D156X
9020KA1
9 1 81349 CSR13G1O6KL
100 1 72982 513-010~A2~
10
11 2 51642 100-100C06~
689
12 7 15849 20108-1
13 2 50434 5082-4487
14 2 04713 MV2203
15 1 27014 1N3064
16 1 53387 3029~1202
17 1 27264 22-03-2021
18 1 27264 22-03~2041
19 1 13103 6007A
20 1 33472 117305-10
21 2 81349 MS51957-4
22 2 81349 NAS620-C2

DESCRIPTION

PWB
Schematic
Assembly Drawing

.1 UFD 10% Ceramic
Capacitor

.0015 UFD 10% Ceramic
Capacitor

470 PFD 10% Ceramic
Capacitor

.0047 UFD 10% Ceramic
Capacitor

15 UFD 10% Solid Tantalum
Capacitor

10 UFD 50V Electrolytic
Capacitor

2-10 PFD Variable
Capacitor

6.8 PFD 5% Ceramic
Capacitor

Terminal

Light Emitting Diode
Tuning Diode

Diode

26 Pin PC Mount Connector
2 Pin Wafer

4 Pin Wafer

Heat Sink Base and Cap
Inductor

Screw, PNH, 2-56X5/16
Reduced 0D Flat Washer #2

M84~0020

REF, DESIG.

cz,C14-20,
c22,023,025

Cé

c4,C7,C11

C5
€12,013,C21,
c24 -

€3

c8

¢9,Cl10

CR1,CR5
CR2,CR3
CR4

J2

Jb

Ja

L1
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ASSEMBLY NUMBER 117225-01 - FREQUENCY COMPARATOR AS-210-02 (Continued)

MANUFAC~
TURER'S

ITEM  QTY CODE PART NUMBER
23 2 81349 MS35338~134
24 2 81349 NAS671-C2
25 1 27014 2N2222A
26 2 04713 2N5179
27 5 04713 MP53639
28 1 81349 RCRO7G102JS
29 2 81349 RCRO7G103J5
30 1 81345 RCRO5G4754S
31 5 81349 RCRO7G1514JS
32 1 81349 RCRO7G223JS
33 3 81349 RCRO7G221JS
34 2 81349 RCRO7G273JS
35 6 81349 RCRO7G3904JS
36 1 81349 RCRO7G3314S
37 10 81349 RCRO7G471J35
38 3 81349 RCRO7G5114J5
39 1 81349 RCRO7G430JS

DESCRIPTION

Split Lock Washer #2
Small Pattern Hex Nut #2
NPN Transistor

NPN Transistor

PNP Transistor

1K ohm 5% 1/4W Carbon
Comp

10K ohm 5% 1/4W Carbon
Comp

4.7 MEG ohm 5% 1/8W Carbon
Comp

150 ohm 5% 1/4W Carbon
Comp

22K ohm 5% 1/4W Carbon
Comp .

220 ohm 5% 1/4W Carbon
Comp

27K ohm 5% 1/4W Carbon
Comp

39 ohm 5% 1/4W Carbon
Comp

330K ohm 5% 1/4W Carbon
Comp

470 ohm 5% 1/4W Carbon
Comp

510 ohm 5% 1/4W Carbon
Comp

43 ohm 5% 1/4W Carbon
Comp

6-10

REF. DESIG,

Ql
Q6,07
Q2-5,08
R1

R5,R35

R6

R11,R24 ,R26,
R34 ,R43

R50
R15,R17,R19
R13,R14

R9,R18,R25,
RAD,R4T R4S
R4

R8,R10,R16,
R23,R27~30,
R33,R42

R20,R21,R49

R2
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ASSEMBLY NUMBER 117225-01 ~ FREQUENCY COMPARATOR AS-210-02 {Continued)

MANUFAC-
TURER'S
ITEM  QTY CODE PART NUMBER
40 1 81349 RCRO7G1314dS
41 1 81349 RCR0O7G4734JS
42 1 81349 RCRO7G1114dS
43 2 81349 RCRO7G1814JS
44 2 81349 RCRO7G271JS
45 4 81349 RCRO7G472JS
46 2 81349 RCRO7G821JS
47 1 01295 74LSOON
48 1 01295 74504N
49 1 01295 745112N
50 8 01295 74LS151N
51 1 01295 74LS153N
52 2 01295 74LS290N
53 6 01295 74LS390N
54 2 01295 74LS490N
55 1 04713 MC10102P
56 1 04713 MC1678P
57 1 04713 MC4044P
58 1 27014 LM741CN
59 1 55154 SP86508
60 6 01295 €9314-02

DESCRIPTION

130 ohm 5% 1/4W Carbon
Comp

47K obm 5% 1/4W Carbon
Comp

110 ohm 5% 1/4W Carbon
Comp

180 ohm 5% 1/4W Carbon
Comp

270 ohm 5% 1/4W Carbon
Comp

4,7 ohm 5% 1/4W Carbon
Comp

820 ohm 5% 1/4W Carbon
Comp

Quad 2 Input NAND Gate
Hex Inverter

Dual JK Flip Flop

7 to 1 Multiplixer

Multiplexer
Decade Counter
Decade Counter

Decade Counter

Quad 2 Input NAND Gate
Decade Counter

Phase Comparator
Comparator

Decade Counter

14 Pin Socket

6-11

REF. DESIG.,

R22

R3

R7

R31,R32
R36,R37
R41,R44-46
R38,R39

Uls
ulé
U17

ut-4,u7,u10,
u13,uls

u19
ulz,u25

us,us,U8,U9,
Ull,uz2o

uez2,u23
uz27
u24
u18
vzl
uze
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ASSEMBLY NUMBER 117225-01 - FREQUENCY COMPARATOR AS~210-02 (Continued)

DESCRIPTION

MANUFAC-
TURER'S
ITEM  QTY CODE PART NUMBER
61 19 01295 €9316-02
62 1 01295 €9308-02
63 1 81349 CM0O4CD100~
Jo3

16 Pin Socket
8 Pin Socket
10 PFD Silver Mica Cap

6~12

REF. DESIG,

c26
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Figure 6.3. AS210-02 Frequency Comparator 200 MHz Phase-Locked Oscillator
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ASSEMBLY NUMBER 125383-01 ~ INPUT SWITCHING ASSEMBLY AlAl

MANUFAC~
TURER'S
ITEM QTY CODE PART NUMBER

1 1 33472 125388

2 0 33472 125385

3 0 33472 125383~01

4 1 04713 MC140518

5 1 27014 LM361N

6 1 01295 74LS138N

7 1 91506 616-AGL6

8 3 81349 RCRO5G103J5
9 1 81349 RCR05G1044JS
10 1 81349 RCRO5G152J5
11 7 27014 SD215

12 7 04713 1N3064

13 5 81349 CKO5BX104K
14 1 81349 CKO5BX103K
15 1 01295 €9316-02
16 1 01295 C9314-02
17 28 09769 2-331272~6
18 2 09769 1-583773~5

DESCRIPTION

PWB

Schematic

Assembly Drawing

3-8 Decoder

Comparator

Decoder

16 Pin Component Adapter

10K ohm 5% 1/8W Carbon
Comp

100K ohm 5% 1/8 Carbon
Comp

1.5 ohm 5% 1/8W Carbon
Comp

FET

Diode

.1 UFD 10% Ceramic
Capacitor

.01 UFD 10% Ceramic
Capacitor

16 Pin Socket

14 Pin Socket

Mini Pins

8 Pin Inline Socket

6-14
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REF, DESIG.

ul
uz2
u3
P1
R1,R2,R5

R3

R4

Q1,Q2,Q3,
Q4,05,06,
Q7

CR1,CR2,CR3
CR4,CR5,CR6,
CR7

¢1,C3,C4,Ch,
Ch

c2



