ARGOSystems AS210
Time & Frequency Standard

The ARGOSystems AS210 consists of either a 6-slot rack mount mainframe or a
5-slot portable mainframe and several plug-in modules. The mainframe is a
Tektronix TM-506 or a TM-515 which has been electrically and mechanically
modified to accommodate an Efratom FRK Rubidium Frequency Standard in the
power supply section behind the main motherboard.

The AS210-01A Module Controller is a double wide plug-in containing a
microprocessor that controls the remaining three (or four) plug-in modules that are
placed in the mainframe.

The complete list of available modules is shown below. Service manuals are
available for each mainframe and plug-in (but a few have proven hard to find).

AS210 Brief List of System Errors

AS210A-PM Portable Mainframe

AS210-RM, -LM Mainframe (manual not found yet)
AS210-01A Module Controller

AS210-02 Frequency Comparator

AS210-03 Frequency Generator

AS210-04 Digital Delay Generator

AS210-05 Standby Battery

AS210-06 Microwave Frequency Generator
AS210-08 Distribution Amplifier (manual not found yet)
AS210-20 Time Clock (manual not found yet)
Efratom FRK Low Noise Rubidium Frequency Standard

Dennis Tillman 7/17/2007 8:07 PM
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ARGOSystems AS210
Electronic Counter and Frequency Standard Calibration System errors

AS210-01A MODULE CONTROLLER AS210-03 FREQUENCY GENERATOR
1-01 | Display RAM cannot be cleared 3-03 | 1 MHz malfunction, no leveling loop indication
1-02 | Display RAM cannot be written to 3-04 | 10 MHz malfunction, no leveling locp indication
1-03 | Keyboard interface malfunction Frequency X did not phase lock where X is 0
1-04 | EPROM checksum error 3-X1 { thru 5, and 0 = 50 MHz, 1 = 100 MHz, 2 = 200
1-05 | RAM read/write error MHz, 3 = 300 MHz, 4 = 400 MHz, 5 = 500 MHz
1-06 | Parallel I/O malfunction 3.X2 Frequency X had no leveling loop indication
1-07 | No 10 pps to CPU interrupt 7.5 where X is 0 thru 5
1-08 | Power fail timer not advancing AS210-04 DIGITAL DELAY GENERATOR
1-09 Power fail timer advancing faster than once On 10 KHz setting delay 299 pSeconds or on 1
T Ievtery 1|Ot.Second; - 400 | hz setting delay 2999 pSeconds

- nterval timer malfunction
4-10 | Selftest, PRR # 1
1-11_| IEEE-488 interface malfunction Tr- e LR I
1-12 | RAM battery back-upnls completely discharged 412 | Self test, PRR # 100 pps
1-13 ':;’m“r‘:;’:c'fs plugged in to satisfy remote learn 4-20 | Seff test delay error: 1 Hz
4-21 | Self test delay error: 10 Hz

AS210-02 FREQUENCY COMPARATOR 4-22 | Self test delay error: 100 Hz
2-01 | Output decade registers cannot be cleared 4-30 | Self test delayed puise not occurring
2-02 | Input selector circuit is not working properly

Measurement complete but flip flops will not AS_210'05 _STANPBY BATTERY
2-03 | ocet | No information available
2:04 | No measurement time base _ __ AS210-06 MICROWAVE GENERATOR
2-05 | Self test measurement not within =1 part in 10 6-00 | Frequency not available
2-11 | No signal present at indicated input or signal No levelin R

. g loop indication at frequency X
to | outputis not one of the allowed standard 6-0X | where Xis 1thru 9, and 1 = 1 GHz, 2 = 2 GHz,

Data points selected for drift rate calculation are ; o
2-20 : No leveling loop indication at frequency X

separated by less than 1 minute 6-1X | where X is O thru 8, and 0 = 10 GHz, 1 = 11

Data points separated by discontinuous time GHz,2=12GHz,3=13 GHz, ... 8= 18 GHz
2-21 | (power failure without battery backup of 6-30 | 1 GHz source not locked

f tand

rc.ac'quency > a.n ?rd) - - 6-40 | Calibration in progress

Initial data point in drift rate calculation -
2-22 | verflowed 6.50 | Unable to level, and level chosen is greater
2-23 | Final data point overflowed than guaranteed by performance specifications
2:30 | Shannel number specified has no data AS210-08 DISTRIBUTION AMPLIFIER

sociate | No information available

2-40 | Data point specified is empty
250 | Remote continue command with module in AS210-20 TIME CLOCK

standby mode ] No information available
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PREFACE

This manual contains the operation and maintenance instructions for
the AS210A-PM Portable Mainframe. The data contained herein is arranged as

follows:

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6

General Information
Installation

Operation

Theory of Operation
Calibration and Maintenance
ITlustrated Parts List

Reference Publications

lf

AS210-01A
AS210-02
AS210-03
AS210-04
AS210-05
AS210-06
AS210-08
AS210-20

Module Controller Operation and Maintenance Manual

Frequency Comparator Operation and Maintenance Manual
Frequency Generator Operation and Maintenance Manual

Digital Delay Generator Operation and Maintenance Manual
Standby Battery Operation and Maintenance Manual

Microwave Generator Operation and Maintenance Manual
Distribution Amplifier Operation and Maintenance Manual
Time Clock Operation and Maintenance Manual
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CHAPTER 1
GENERAL INFORMATION

1-1 INTRODUCTION

The heart of the AS210 Electronic Counter and Frequency Standard
Calibration System is the AS210A-PM Mainframe shown in Figure 1.1. The
AS210A-PM Portable Mainframe can support the double width AS210-01A Module
Controller and three single width AS210-type plug-ins. The highly accurate
Rubidium frequency standard that provides the time base for the system's fre-
quency measurement circuits is housed within the mainframe. The mainframe
and all plug-in modules are completely programmable through an IEEE-488
interface. The AS210-01A and other plug-in modules of the AS210 series are
described in separate manuals available from ARGOSystems.

1-2 AS210A-PM PHYSICAL AND ELECTRICAL DESCRIPTION

The AS210A-PM Portable Mainframe consists of two main pieces: a
rugged chassis with covers and a power module assembly. The power module
slides into the rear of the chassis and is secured by two captured mounting
screws. AS210-type modules are inserted into the front of the chassis to
mate with the power module. The AS210A-PM Portable Mainframe will slide
easily under an airline seat while traveling.

The portable mainframe chassis includes a module locking bar which
prevents the modules from sliding out, front and rear covers to protect the
instrument during travel, and a convenient heavy-duty carrying handle. The
power module contains the highly accurate rubidium freguency standard, power
supply, internal/external time base selector circuitry, and the motherboard.
The internal/external time base selector assembly permits the AS210 system
to be phase-locked to an external frequency standard.

I N S NN S N B an s n aE N am Em - | - .
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The blower fan and power transformer are located on the rear panel.
Connectors and controls located on the rear panel are a 10 MHz reference fre-
quency output, internal/external frequency select switch, IEEE-488 interface
connector, power switch, externa1 frequency reference input, and internal
frequency adjustment. The power module may be removed from the chassis and
modules installed for maintenance purposes. Table 1-1 is an electrical/
mechanical specification for the mainframe in the AS210 Electronic Counter
and Frequency Standard Calibration system.

1-3
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Table 1-1
AS210 MAINFRAME SPECIFICATIONS
SPECIFICATION TYPICAL
INTERNAL RUBIDIUM FREQUENCY
STANDARD FREQUENCY RETRACE 11 11
(AFTER TURN-ON) +3 x 10 +1 x 10
STABILITY VERSUS
TIME +2 x 1071 +1 x 10711
per month per month
TEMPERATURE (O to 40°C) +1 x 10710 +5 x 10711
VIBRATION, SHOCK, PULSE, +1 x 10710 +5 x 10711
TRANSIT, DROP, AND BENCH
HANDLING (PER MIL-T-288008)
+10 PERCENT LINE VOLTAGE +1 x 10710 +5 x 10711
VARIATION v
LINE FREQUENCY VARIATION +1 x-1070 +5 x 1071
(50-400 Hz)
10

WARM-UP CHARACTERISTICS Less than 1 x 10
. in 20 minutes maximum

Less than 1 x 10710
in 10 minutes typical

OUTPUT FREQUENCY 10 MHz

QUTPUT LEVEL 1 volt peak-to-peak

INTERNAL RUBIDIUM FREQUENCY

ADJUSTMENT
RANGE \ +5 x 10710
RESOLUTION | 3 x 10t

1-4
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SPECIFICATION

TYPICAL

EXTERNAL REFERENCE ?REQUENCY INPUT

FREQUENCY
LEVEL

REMOTE PROGRAMMING

OPERATING ENVIRONMENT
TEMPERATURE
ALTITUDE
HUMIDITY

NON-OPERATING ENVIRONMENT
TEMPERATURE
ALTITUDE
HUMIDITY

PHYSICAL CHARACTERISTICS
POWER (AS210A-PM)

SIZE (AS210A-PM)

WEIGHT (AS210A-PM)

1, 5, or 10 MHz
1 VRMS

IEEE-488

0-40°C
To 15,000 ft
0-85% relative humidity

-55 to +75°C
To 40,000 ft
To 95% relative humidity

. 115V or 230V ac, 2 amps

50-400 Hz

Depth 20.35"
Width 15.25"
Height 6.81"

30.5 1bs without plug-ins

1-5
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CHAPTER 2 )
INSTALLATION

2-1 INTRODUCTION

The AS210A-PM Portable Mainframe supports modules of the AS210
series, Power and signal interface is provided to the modules automatically
when they are plugged in. The mainframe has a self-contained power supply
and requires a source of 115 Vac prime power. The rear panel has a BNC con-
nector for an external reference frequency standard. When an external stand-
ard is used, the rear panel INT/EXT switch is set to the EXT position. The
AS210-05 Standby Battery Module may be installed on-line to supply power to
the rubidium frequency standard and the AS210-20 Time Clock Module for a
minimum of three hours during ac power interruptions.

CAUTION

Do not attempt installation of
Tektronix plug-in modules in
the AS210 Mainframe. Severe
damage to plug-in and mainframe
will result.

2-2 AS210A-PM LOCKING BAR REMOVAL AND INSTALLATION PROCEDURE

The AS210A-PM Portable Mainframe locking bar is useful during
transit to secure the modules of the AS210 system in the mainframe. To
remove the locking bar, simply loosen the three retaining screws across the
face of the locking bar and remove. To install the locking bar, reverse the
above procedure.

2-1
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CHAPTER 3
OPERATION

3-1 INTRODUCTION

WARNING

Be sure that there is at least
three inches clearance between
“the fan of the mainframe and
any obstruction, before oper-
ating the instrument.

The AS210A-PM Portable Mainframe performs no functions by itself.
Details of operation for the various plug-in modules are contained in a sep-
arate publication (see Preface). The only operator interface with the main-
frame is the internal/external reference switch which is used to select the
frequency reference. Figure 3.1 is the illustration of the AS210A-PM Port-
able Mainframe rear view. Table 3-1 describes the controls and connectors of
the AS210A-PM and is keyed to Figure 3.1.

3-2 AC OPERATING VOLTAGE SELECTION

On the AS210A-PM rear panel, the fuse and voltage selector is
located to the right of the fan. See Figure 3.1 and Table 3-1.

To select the ac operating voltage, slide the plastic cover open on
the voltage selector and rotate the fuse-pull down. Remove the fuse and
voltage select board. Position the voltage select board so that the desired
printed voltage is on the top left side of the board. Push the board firmly
into the module slot. Rotate the fuse-pull back into normal position and
install the proper value fuse. The AS210A-PM Mainframe is now ready for
operation.

3-1
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Table 3-1
AS210A-PM PORTABLE MAINFRAME CONTROLS AND CONNECTORS
INDEX NUMBER
FIGURE 3.1 PANEL MARKING FUNCTION
1 IEEE-488-1975 Connector for remote
BUS INTERFACE control of the AS210
system
2 POWER Main power switch
3 ' Power transformer

Fuse and power connector

5 Fan

REFERENCE FREQUENCY

6 10 MHz OUTPUT Output connector for 10
MHz from selected fre-
quency standard

7 INPUT Input connection for an
external frequency
reference

8 INTERNAL/EXTERNAL | Switch for selecting

internal or external
frequency reference

9 ADJUST Standard frequency
; adjustment

3-3

»







l *,
\

M83-0004

CHAPTER 4
THEORY OF OPERATION

INTRODUCTION

This chapter provides a functional description of the AS210A-PM
Portable Mainframe. The mainframe contains dc voltage supplies, a backplane
interconnect assembly, and the rubidium frequency standard. The description
is keyed to the block diagram in Figure 4.1 and the schematic diagrams in
Chapter 5. Details of common types of circuits are not included in this
description.

4-2 DC VOLTAGE SUPPLIES

Prime ac power is applied to a power line filter/voltage selector
located on the rear panel of the AS210A-PM. The voltage selector allows 115
Vac or 230 Vac be used with the system. The AS210A-PM power transformer Tl
provides four ac voltages to the portable mainframe: 9.9 Vac for the +11 Vdc
unregulated and +5 volt regulated supplies; 24.5 Vac for the +31 Vdc unregu-
lated supply; 20.5 Vac for the +26 Vdc unregulated supply; and 39.5 Vac for
the +18 Vdc regulated supplies.

A bridge rectifier (CR3), filter capacitor (C4), and two +5 Vdc
regulators (U3-U4), provide a +5 Vdc supply voltage for the module controller
and a +5 Vdc suppy for the remaining modules in the AS210 system. Three
bridge rectifiers (CR1, CR2, CR4) and four filter capacitors (Cl1, C2, C3, C5)
provide the +31 Vdc, +26 Vdc, and +18 Vdc unregulated supplies. The +18 Vdc

regulated voltage supplies for the AS210 system are provided by adjustable

voltage regulators (Ul and U2). The +18 volt regulators are set by factory
selected resistors. If replacement becomes necessary, please contact the
factory.

4-1
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4-3 EXTERNAL REFERENCE SELECTOR CIRCUIT, A2

The AS210 system can be used with the 10 MHz internal rubidium
frequency standard or an external frequency standard of 1, 5, or 10 MHz. The
external reference frequency input is located on the rear panel of the main-
frame. The external reference signal is accepted automatically by the time
base circuitry when the reference frequency select switch is in the EXT posi-
tion. The external reference signal is divided by 100 in frequency divider
Ul and shaped into a 250 nanosecond pulsewidth signal by one-shot U2 for
application to phase detector U3. The phase detector compares the input
standard signal with a ramp signal produced by the VCO so that the VCO is
locked to the standard. The 10 MHz VCO output is divided by 100 in dual
decade divider U6. The output of U6 (100 kHz) drives ramp generators Q3, Q4.
The VCO output is applied to a reference selector gate which is controlled by
the rear panel INT/EXT reference switch. The signal from the pulse shaper is
also available to the microprocessor. If the reference frequency select
switch is in the EXT position, and no signal is applied to the external fre-
quency reference input, an error message is generated. When the reference
frequency select switch is in the. INT position, control transistors Ql and Q5
turn the power off to the external reference frequency circuitry. In the
external position, the +26 Vdc voltage supply for the rubidium frequency
standard is disconnected so that interference does not occur to the VCO
output.

4-3
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CHAPTER 5
MAINTENANCE AND CALIBRATION

5-1 INTRODUCTION

The purpose of this chapter is to provide maintenance and calibra-
tion data for the AS210A-PM Portable Mainframe. Section I covers routine
preventive maintenance procedures. Section Il outlines performance tests for
the mainframe. Section III contains the calibration/alignment procedures,
and Section IV describes troubleshooting data. Figures 5.5 and 5.6 are the
schematic diagrams for the AS210A-PM. Please contact the factory for any
assistance required in the maintenance or servicing of the mainframes.

5-1
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SECTION I

5-2 PREVENTIVE MAINTENANCE

Table 5-1 1lists preventive maintenance checks and services which
should be performed regularly.

Table 5-1
PREVENTIVE MAINTENANCE CHECKS AND SERVICES

ITEM PROCEDURE
CABLES Viéua]ly inspect cables for strained, cut, frayed, or
. otherwise damaged insulation. ,
CLEANLINESS 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.

e WARNING

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

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

PRESERVATION 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
lightly 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 AS210A-PM Portable
Mainframe to assure proper performance of the instrument. The mainframe must
be used in conjunction with the AS210 Module Controller since the CPU in the
AS210-01A monitors the circuits of the mainframe. If the mainframe fails any
of these performance tests, please see Section III, Calibration/Alignment
Procedures, and/or Section IV, Troubleshooting Procedures in this chapter.

5-4 INTERNAL FREQUENCY STANDARD ACCURACY TEST

The following is a procedure for quickly determining if the
frequency standard located in the AS210A Mainframe is working. See Sections
5-11 and 5-12 for calibration. The output signal is accessible at the BNC
output connector labeled 10 MHz, located on the rear panel of the mainframe.
Table 5-2 contains the required equipment to perform this test.

Table 5-2
REQUIRED TEST EQUIPMENT FOR THE INTERNAL FREQUENCY STANDARD ACCURACY TEST

ITEM RECOMMENDED TEST EQUIPMENT

ELECTRONIC COUNTER : HP-5345A
FREQUENCY STANDARD HP-5061A or 5062C OPT 010
COAXIAL CABLE (2 Required) 3-foot 1ong, 50 ohm, BNC
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5-5 TEST PROCEDURE

A.

DC

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

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.

Monitor the display of the electronic counter. The reading
should be 10,000,000 +0.1 Hz. If the reading is not within the
specification, see Section III, Calibration/Alignment Proce-
dures, and/or Section IV, Troubleshooting Procedures.

Disconnect the frequency counter from the AS210 Mainframe.

5-6 INTERNAL FREQUENCY STANDARD DRIFT TEST

The following is a procedure for testing the drift of the internal
frequency standard located in the AS210 Mainframe. The output signal is
accessible at the BNC output connector labeled 10 MHz located on the rear
panel of the mainframe. Table 5-3 contains the required equipment to perform

this test.

Table 5-3
REQUIRED TEST EQUIPMENT FOR THE INTERNAL FREQUENCY STANDARD DRIFT TEST
ITEM RECOMMENDED TEST EQUIPMENT
ELECTRONIC COUNTER HP-5345A
FREQUENCY STANDARD HP-5061A or 5062C OPT 010
COAXIAL CABLE 3-foot 1ong, 50 ohm, BNC
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FREQUENCY ELECTRONIC AS-210
STANDARD COUNTER MAINFRAME
OUTPUT @ A @
-~ 10 MH2
Yany OUTPUT
- TO EXT \
3FOOT COAXIAL FREQUENCY 3 FOOT COAXIAL
CABLE IN , CABLE

Figure 5.1 AS210 Internal Frequency Standard Test Configuration
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TEST PROCEDURE WHEN USING AS210-01 MODULE CONTROLLER

A.

G.

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

Connect the equipment as indicated in Figure 5.2 and apply
power to the AS210 system. The Rubidium frequency standard in
the AS210 Mainframe will require 20 minutes warm-up time to
reqch the specified frequency accuracy.

Set the AS210-02 Frequency Comparator RATE switch to 1 PER HOUR.
Press RESET. The display should indicate "SEL?"

Press CONT. The display should indicate "CH 1-6".

Press 1, press ENTER. The display should indicate "SEL 10-".

Set the AS210-02 Frequency Comparator RANGE switch to 10711,

Press CONT.

Allow the AS210 system to operate in this mode for 24 hours and
10 minutes.

Press HALT. The display should indicate "24 OFF".

Press DSPL. The display should indicate "SEL CH". Press 1,
press ENTER.

Press CONT. Record the AS210-01 Module Controller’'s displayed
measurement.

Repeat Step K until all 24 measurements are recorded.

5-6
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AS-210 SYSTEM

AS-210-02

i oo o

FREQUENCY
STANDARD

Figure 5.2 AS210 Internal Frequency Standard Drift Test Configuration
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Compute the 24-hour AS210 internal frequency standard drift
rate using the following equation and the results recorded from
steps K and L.

1Xi Y5 - 276 §

5 = Dfift rate per day
with Xi =0,1, 2, ... , 23
i =1,2,3..., 24 .
Yi = AS210 measurement at the ith hour
Y.
g

TEST PROCEDURE WHEN USING AS210-01A MODULE CONTROLLER

A.

Repeat steps A through 1 of paragraph 5-7.

Press CALC. The display will be blank.

Press "YEAR".

The display will indicate “SEL CH".

Press "CONT".

"DP 1" will appear in display.

Press "2", "DP 2" will appear in display.

Press "CONT", last data point will automatically be selected.

Drift rate is displayed in display.

H
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SECTION III

5-9 CALIBRATION/ALIGNMENT PROCEDURES

WARNING

The following calibration/alignment procedures (Chapter
5, Section II1) and Troubleshooting Procedures (Chapter
5, Section IV) are for use by qualified personnel only.
To avoid personal injury, do not perform any servicing
other than that of routine maintenance (Chapter 5, Sec-
tion 1) and performance testing (Chapter 5, Section I1I)
unless you are qualified to do so.

Figure 5.3 is a flow diagram of the calibration/alignment procedure
for the AS210A-PM Portable Mainframe. Use this flow diagram with the theory
of operation in Chapter 4, the text in this chapter, and the illustrated
parts lists in Chapter 6. Please note it is not necessary to disassemble the
AS210 system to determine if calibration/alignment is needed. For any
assistance needed in performing this calibration/alignment procedure, please
contact the factory.

5-10 AS210A-PM PORTABLE MAINFRAME DISASSEMBLY PROCEDURE FOR POWER
MODULE REMOVAL AND INSTALUATION

WARNING

- Dangerous voltages exist at several points throughout
the power module. When the power module must be oper-
ated with the chassis removed, do not touch exposed
connections or components. Disconnect power before
cleaning the system or replacing parts.

5-9
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SEE
CHAPTER 5
SECTION IV

TROUBLESHOOTING PROCEDURES

:igi%‘;“:m AS-210 INTERNAL FREQUENCY STANDARD
A ACCURACY TEST

PERFORM
PARAGRAPH
515

AS-210 INTERNAL FREQUENCY STANDARD

CAL!BRATION
PERFORM . )
PARAGRAPH INTERNAL FREQUENCY STANDARD DRIFT TEST
56

PLEASE CONTACT]
FACTORY
SERVICE
ENGINEER

AS210 MAINFRAME IS NOW CALIBRATED

Figure 5.3 Flow Diagram of the Calibration/Alignment Procedure
for the AS210 System Mainframe
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Two thumbscrews on the rear panel secure the power module to the
chassis. Loosen the thumbscrews and place the mainframe on end with the
power module on the bottom. Lift the chassis vertically to separate the
power module from the chassis. It may be necessary to use force between the
motherboard and the chassis to loosen the power module. Do not operate the
system with the chassis removed‘any Jonger than neceésany. Reinstall the
power module to protect the interior from dust and to avoid personnel shock
hazards, as well as provide proper ventilation.

When reinstalling the power module in the chassis, set the chassis
with the power module compartment facing up. Align the power module guide
pins with their respective holes in the chassis. Tighten the thumbscrews of
the power module with a straight-blade screwdriver. Plug-in modules may now
be installed.

5-11 ACCESS TO MAINFRAME CIRCUITS

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

B. Follow the procedure described in paragraph 5-9 of this chapter
to remove the power module from the AS210 chassis.

C. Using a phillips screwdriver, remove the two screws holding the
internal/external time base circuit card.

D. Tilt the internal/external time base select circuit board up.
This exposes filter capacitors and bridge rectifiers for
troubleshooting. This also provides access to the tuning coil
located on the internal/external time base circuit board.
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5-12 AS210 INTERNAL FREQUENCY STANDARD CALIBRATION

The highly accurate internal rubidium frequency standard of the
AS210 system is aligned initially at the factory. Figure 5.4 shows the cali-
bration test equipment setup. Table 5-4 1ists the recommended test equipment
to calibrate the rubidium frequency standard. The output frequency (10 MHz)
of the rubidium which is being calibrated or tested is compared to the output
frequency (5 MHz) of a reference standard by the Tracor 537A Frequency Dif-
ference Meter. Refer to the Tracor 537A operator's manual for specific oper-
ation procedures for this instrument. The output of the Tracor instrument is
a voltage proportional to the difference in frequency of the test source and
the reference source. This voltage is put through a lowpass filter and then
applied to an HP-7132A chart recorder. This Hewlett-Packard instrument uses
HP-9280-0444 strip chart paper. The chart recorder gives a chart record of
the frequency difference versus time. When the Tracor 537A unit is selected
to an accuracy of 1 part in 1010 and the HP-7132A unit is properly adjusted
to center the recording pen at the center of the strip chart, a range of
+5 x 10710 parts with a resolution of 1 x 10711
the strip chart is achievable. The paper chart output of this calibration
process shows the difference in frequency between the frequency standard and
the output frequency of the AS210 unit under test as well as the frequency
drift in time between the two sources. The AS210 Rubidium Frequency Standard
should be warmed-up sufficiently before any alignment is attempted. See
paragraph 5-13 of this chapter for the rubidium frequency standard output
frequency adjustment procedure.

parts per minor division on
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Table 5-4

TEST EQUIPMENT FOR THE AS210 INTERNAL FREQUENCY STANDARD
CALIBRATION CONFIGURATION

ITEM RECOMMENDED TEST EQUIPMENT
FREQUENCY STANDARD HP-5061A or 5062C OPT 010
FREQUENCY DIFFERENCE METER TRACOR 537A

LOWPASS FILTER 10 Kohms, 1500 F

CHART RECORDER HP-7132A

PAPER CHART REFILL HP-9280-0444

COAXIAL CABLE (4 Required) 3-foot long, 50 ohm, BNC

5-13 AS210 INTERNAL RUBIDIUM STANDARD OUTPUT FREQUENCY ADJUSTMENT

The highly accurate internal rubidium standard may be adjusted
within the range of +5 x 10'10 with a resolution of 3 x 10-11. The reference
frequency adjustment control is located on the rear panel labeled ADJUST.
After the AS210 Rubidium Frequency Standard has sufficiently warmed up, the
frequency may be changed by monitoring the output with the test setup des-
cribed in paragraph 5-4. Turn the ADJUST control until the desired output is
achieved.

5-14 AS210 TIME BASE SELECTOR PHASE-LOCKED OSCILLATOR ALIGNMENT
PROCEDURE .

In the AS210 Mainframe there is a phase-locked oscillator (PLO)
located on the internal/external time base selector assembly. Table 5-5
lists the recommended test equipment to align the PLO. To align the main-
frame PLO, use the following procedure:

5-14

s i



'

M83-0004

A. Obtain access to the mainframe internal/external time base sel-
ector assembly by applying the disassembly procedures discussed
in first part of this section.

B. Apply an RF signal to input BNC on the rear panel. The input

"signal must be 1, 5, or 10 MHz of a level equal to or greater
than 1.0 VRMS.

C. Set the reference frequency internal/external selector switch
located on the rear panel, to the EXT position.

D. With the oscilloscope, monitor the TUNE test point on the
internal/external time base selector assembly. The TUNE test
point should have a dc voltage between +2V and +8 Vdc. If this
voltage is not within +2V and +8 Vdc, then go to E. Otherwise
go to F.

E. With LZ at fully CCW, adjust in a CW direction. The tune TP
should start at a +12 Vdc level. Adjust L2 until the level on
the TUNE test point passes through a minimum dc level. Con-
tinue adjustment until a level of +8 Vdc is obtained.

F. Reassemble the mainframe.

Table 5-5
TEST EQUIPMENT FOR ALIGNMENT OF THE EXTERNAL
TIME BASE SELECTOR PHASE-LOCKED OSCILLATOR
ITEM RECOMMENDED TEST EQUIPMENT

FREQUENCY SYNTHESIZER HP-8656A

OSCILLOSCOPE WITH PROBES Tektronix 465 or Equivalent

COAXIAL CABLE - 3-foot long, 50 ohm, BNC
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SECTION 1V

5-15 TROUBLESHOOTING PROCEDURES

Troubleshooting of the AS210 system mainframe is facilitated by
error codes displayed on the AS210 Module Controller. Table 5-6 correlates
the error code displayed on the module controller when a fault occurs to the
mal function. An explanation of the problem is provided with possible
solutions.

5-16 POWER SUPPLY FAILURE

If a power failure occurs in any of the supplies, check the fuses
located on the front of the motherboard. Fuse Fl1 is a five ampere SLO-BLO
and fuses F2-F5 are three ampere SLO-BLO. If one of the +5 volt regulated
supplies fails and fuse F1 is not open, then check fuses F6 and F7 located
on the lower center part of the motherboard. If the same problem arises
after replacing the fuse(s), check the load on the failed supply for shorts.

5-17 COMPENSATION OF CRYSTAL AGING

Remove power module from chassis as described in paragraph 5-9.
Monitor the dc voltage on pin 6 of the rubidium frequency standard; that
voltage should be approximately +8 volts +2 volts. If the quartz crystal
oscillator voltage approaches the end of the control range, a correction of
the crystal oscillator base frequency must be made. This is accomplished
by adjusting the oscillator trimmer. The trimmer is located on the side of
the rubidium under the phillips screw, which is visible when looking at the
side of the power supply where the rubidium is located. A clockwise adjust-
ment of the trimmer causes an increase in control voltage. The adjustment
should be made after the unit has been operated for at least one hour. The
control voltage should be set for 8 Vdc. -
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Table 5-6
ERROR CODE LISTING

ERROR CODE

PROBLEM

RECOMMENDED SOLUTION

0-00

0-01

Rubidium frequency
source is not
phase locked

External frequency
source selected
with INT/EXT
switch with no
signal present at
external input
connector

Phase lock should be obtained within
10 minutes of power turn-on and is
indicated by a logic low at pin 5 on
the rubidium standard. Pin 6 on the
rubidium standard should have a
voltage of +8 volts +2 volts. If
not, refer to troubleshooting para-
graph 5-17. 1If the rubidium lamp is
operating properly, a voltage be-
tweem 5 volts and 12 volts will be
present at pin 7 on the rubidium
standard. An inoperative lamp is
indicated by a signal of approximat-
ely 3 volts at pin 7. Return defec-
tive Rubidium Standards to ARGOSys-
tems.

Change switch setting to INT posi-
tion or connect external frequency
source.
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CHAPTER 6
ILLUSTRATED PARTS LIST

6-1 INTRODUCTION

This section contains an illustrated parts list for the AS210A-PM
Portable Mainframe. The assembly number and title are listed at the top of
the parts list. 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

6-1
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ASSEMBLY NUMBER 125470 - INTERNAL/EXERNAL TIME BASE SELECTOR AS210A-PM

MANUFAC-
TURER'S

ITEM QTY CODE PART NUMBER

1 1 33472 125473

2  REF 33472 125471

3 .REF 33472 125472

4 REF 33472 125474

5 2 01295 74LS390N

6 1 01295 74LS123N

7 1 01295 " 74LSOON

8 1 02735 CD4066A

9 2 27014 741CN

10 4 27014 2N2369A

11 2 27014 2N2222A

12 1 27014 2N5179

13 1 81349 CKO5BX473K
14 5 51642 300-50-601~

105M

15 7 81349 CKO5BX104K
16 1 81349 CKO5BX101K
17 1 81349 CKO5BX473K
18 2 81349 CKO5BX102K
19 1 81349 CKO5BX151K
20 2 81349 CKO5BX100K
21 2 81349 CKO5BX331K
22 1 81349 CKO5BX681K

DESCRIPTION

PWB 125473
Schematic

Master Pattern

Silk screen

Dual Decade Counter
Dual One Shot

Quad NAND Gate

Quad FET Switch

0P Amp

NPN Transistor

NPN Transistor

NPN Transistor

.047 pF 10%, Ceramic
Capacitor

1 F, 20%, Ceramic
Capacitor

.1 yF, 10%, Ceramic
Capacitor

100 pf, 10%, Ceramic
Capacitor

.047 uF 10%, Ceramic
Capacitor

.001 yF, 10%, Ceramic

Capacitor

150 pF, 10%, Ceramic
Capacitor

10 pF, 10%, Ceramic
Capacitor

330 pf, 10%, Ceramic
Capacitor

680 pf, 10%, Ceramic
Capacitor

REF. DESIG.

Ul,U6

U2

u1o0

u3

u7,u8
1,Q7,08,Q9
02,04

6

C16

C1,C6,C7,

€26,C2
c2,C33,C4,C27,

¢22,025,C28
c3
Cl6
€32,C5

C19
C34,C30

c20,Cc23

C12
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ASSEMBLY NUMBER 125470 - INTERNAL/EXERNAL TIME BASE SELECTOR AS210A-PM

(Continued)
MANUFAC~-
TURER'S

ITEM QTY CODE PART NUMBER
23 2 81349» CKO5B X330K
24 1 81349 CKO5BX332K
25 1 81349 CKO5BX270K
26 1 81349 196D156X902KA1
27 1 81349 CKO5BX103K
28 1 04713 MPS3639
29 1 27014 PN3644
30 2 27014 78L05~Cz
31 1 27014 78L12-CZ
32 2 54893 IN6263
33 1 50434 5082-4487
34 1 04713 MV2209
35 1 04713 1IN4735A
36 3 27264 22f03-2041
37 1 27264 22-03~-2031
38 1 98291 51-051-0000
39 1 02114 VK200~20/48
40 1 02114 SK460-1
41 3 00779 201018B-1
42 3 01295 €9316-02
43 2 01295 C9314-02
44 2 01295 C9308-~02
45 5 81349 RCR0O5G102
46 1 81349 RCRO5G393JS

6~3

DESCRIPTION

33 pF, 10%, Ceramic
Capacitor

.0033 pyF, 10%, Ceramic
Capacitor

27 pf, 10%, Ceramic
Capacitor

15 uF, 20V-Electrolytic
Capacitor

.01 uF, 10%, Ceramic
Capacitor

PNP Transistor

PNP Transistor

5V Regulator

12V Regulator
Schottky Diode

Light Emitting Diode
Tuning Diode

Zener Diode 6.2V

4 Pin Connector

3 Pin Connector

Conhex Connector,
Snap-on

Wideband Choke

3 pH Variable Inductor
Terminal

IC Socket, 16 Pin

IC Socket, 14 Pin

IC Socket, 8 Pin

1K ohm 5% 1/8W Carbon
Comp

39K ohm 5% 1/8W Carbon
Comp.

REF. DESIG,

€17,C18

c13
C14
C15

C24

Q3

@
u4,us
us
CR4,CR8
CR5

CR6

CR7
J5,d1,d2
J4

J3

L1
L2

R1,R8,R30,
R33,R39

R2
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ASSEMBLY NUMBER 125470 - INTERNAL/EXERNAL TIME BASE SELECTOR AS210A-PM

(Continued)
MANUFAC-
TURER' S
ITEM QTY  CODE PART NUMBER
47 7 81349 RCRO5G471JS
48 11 81349 RCRO5G472S
49 4 81349 RCR05G222JS
50 1 81349 RCRO5G681JS
51 1 81349 RCR42G151JS
52 3 81349 RCRO5G114J5
53 1 81349 RCRO5G273JS
54 1 81349 RCRO5G332JS
55 1 81349 RCRO5G682JS
56 1 81349 RCRO5G333JS
57 1 81349 RCRO56223JS
58 1 81349  RCRO5G152JS
59 1 81349 RCRO56562JS
60 2 81349 RCRO5G101JS
61 1 81349 RCRO5G100JS
6-4

DESCRIPTION

470 ohm 5% 1/8W Carbon
Comp

4,7K ohm 5% 1/8W Carbon
Comp. -

2.2K ohm 5% 1/8W Carbon
Comp-

680 ohms 5% 1/8W Carbon
Comp

150 ohm 5% 2W Carbon
Comp.

110K ohm 5% 1/8W Carbon
Comp

27K ohms 5% 1/8W Carbon
Comp

3.3K ohms 5% 1/8W Carbon
Comp.

6.8 ohms 5% 1/8W Carbon
Comp.

33K ohm 5% 1/8W Carbon
Comp. ‘

22K ohm 5% 1/8W Carbon
Comp

1.5K ohm 5% 1/8W Carbon
Comparator

5.6K ohm 5% 1/8W Carbon
Camp

100 ohm 5% 1/8W Carbon
Comp

10 ohm 5% 1/8W Carbon
Comp

REF. DESIG.

R3,R4, R28,

R32,R35,R40,

R41
R4 ,RA42,R5,

R10,R25,R36,
R14,R15,R31,

R34 ,R37
R6 ,R7,R11,

R12
R9
R13
R17,R18,R19
R20
R22
R21
R23
R24
R27
R26

R29,R39

R38
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M83-0004
ASSEMBLY NUMBER 125550 ~ MAINFRAME ASSEMBLY AS210A-PM
‘ MANUFAC~ -
TURER'S :
‘ ITEM QTY CODE PART NUMBER DESCRIPTION REF. DESIG.
1 1 80009 390-0529-00 Case and Covers
2 1 05245 80~-1245 Power Cord
3 1 80009 348-0476-00 Stand
4 1 33472 125551 Power Module
5 1 33472 117166 Logo Strip
6 1 12136 367-0215 Handle Black

6-6




ASSEMBLY NUMBER 125551 - POWER MODULE ASSEMBLY AS210A-PM

' MANUFAC-
TURER' S
ITEM QTY  CODE PART NUMBER
1 REF 33472 125551
2 REF 33472 12552
3 1 33472 125558
4 1 3372 125554
5 1 75915 313005
6 1 33472 125566
7 2 80009 426-1350~01
8 1 33872 125470
9 1 33472 125556
10 1 33472 125570
11 1 33472 125571
12 2 81349 NAS671-Cé
13 7 81349 NAS620-C4
14 7 81349 MS35338-135
15 5 81349 MS51957-13
16 2 81349 MS24C93~C2
17 2 81349 MS24C93-C6
18 2 81349 2051-440~A-0
19 8 81349 MS51957-27
200 4 81349
21 8 81349 MS35338~136
22 8 81349 NAS620-C6
23 2 81349 MS51957-43

DESCRIPTION

Poﬁer Module Assembly
AS-210A-PM

Wiring Diagram

Rear Panel Assembly
Deck Assembly

Fuse, 5 Amp, Slo-Blow
Motherboard '
Guide Pin

Internal/External Time-
Base Selector

Harness Assembly

Mounting Bracket for
Timebase Board

Mounting Bracket for
Timebase Board

Small Pattern Hex Nut #4
Reduced 0/D Flatwasher #4
Lockwasher #4

Screw PH 4-40x1/4

Screw FH 4-40x1/2

Screw FH 4-40x1/2
Standoff 3/16 x4-40x1/8
Screw PH 6-32 x 5/16
Fillester Head 6-32x3/8
Lockwasher #6

Reduced 0/D Flat Washer #6
Screw PH 8-32x3/8

M83-0004

REF, DESIG.
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ASSEMBLY NUMBER 125551 - POWER MODULE ASSEMBLY AS210A-PM (Continued)

MANUFAC~

TURER'S
ITEM QTY CODE PART NUMBER DESCRIPTION REF. DESIG.
24 2 81349 MS35338-137 Lockwasher #8
25 2 81349 NAS620-C8 Reduced 0/D Flat Washer

#8

26 2 55566 351 Hinged Standoff
27 2 80009 213-0726-00 Screw, Retaining

6-32 x 6.0002

o




ASSEMBLY NUMBER 125554 ~ DECK ASSEMBLY ASZ210A~-PM

MANUFAC-
TURER'S
ITEM QTY CODE PART NUMBER DESCRIPTION
1 1 33472 . 125555 Deck Plate
2 1 33472 125564 Heat Sink Assembly
3 1 90201 CGR203U016R~-  Capacitor 20000 MFD
4C3PL 16 Vdc
4 4 90201 CGR392U040R-  Capacitor, 3900 MFD
3C3PL 49 Vdc
5 2 33472 125562 Side Frame
6 8 81349 M2.6 Metric Screw, Flat
head, 90°, 6mm LG (.236)
7 1 81349 MS24693~C32 Screw FLH 6-32X1
8 1 81349 NAS671-C6 Small Pattern Nut #6
9 1 81349 NAS620-C6 Flat Washer R 0D #6
10 1 81349 MS35338~136 Split Lock Washer #6
11 3 81349 MS24693-C2 Screw FLH 4-40x1/4
12 3 81349 MS21044~C04 Nylon Stop Nuts #4
13 4 81349 MS24693-C25 Screw FLH 6-~32x5/16
14 3 04713 MDA-970-A2 4 amp Diode Bridge
15 1 33900 SCBA-2 Bridge Rectifier
16 1 33472 125563 Cap Bracket
17 3 81349 NAS620~C4 :Zduced 0/D Flat Washer
18 3 81349 MS24693~C7 Screw FLH 4-40x5/8
19 4 81349 MS35275-228 Fillester Hd Screw
6~32x3/8
20 4 06383 08427 Cable Ties
21 1 81349 Terminal Multi~Tie

SE26XFO3

6-9
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REF. DESIG.

CR1-2~4
CR3
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ASSEMBLY NUMBER 125556 -~ HARNESS ASSEMBLY POWER MODULE AS210A-~PM

MANUFAC-
TURER'S
ITEM QTY CODE PART NUMBER DESCRIPTION REF. DESIG.
1 REF 12555 Harness Drawing
2 REF 125557 Wire List
3 4 27264 22-01-2041 4 Pin Connector J1,d2,J5,Jd11
4 27264 22-01-2031 3 Pin Connector Jé
5 27264 22-01-2021 2 Pin Connector J9
6 21 27264 08-50-0114 Pin Ji1-4,J9,J11
1 7 27264 09-50-7091 9 Pin Connector Jé
T 8 27264 09-50-7041 4 Pin Connector J8
9 13 27264 08-50~-0108 Pin J6,J8
10 A/R £-20 Wire 20 AWG
1 A/R ' E-22 Wire 22  AWG
12 A/R E-24 Wire 24 AWG
13 A/R E-26 Wire 26 AWG

6-10




ASSEMBLY NUMBER 125558 - REAR PANEL ASSEMBLY AS210A-PM

MANUFAC~
TURER'S
ITEM QTY _CODE PART NUMBER
11 33472 125559
2 REF 33472 125560
3 REF 33472 125557
4 1 33472 125414
5 4 33472 117173
6 1 05345 85-1507
71 09353 9201-43-E
8§ 1 95345 604
9 1 2393 8124
10 1 23936 5508
11 1 77969 RC#2-1/6WG
12 2 9183 KC~79-35
13 1 33472 150X750A
14 1 09353 7301-P3YZQ-E
15 2 33472 117301
16 1 33472 117352-01
17 1 32997 3006P-1-102Z
18 1 73138 RH-5-5W65
19 1 75915 313005
20 1 00779 1497
21 4 81349 MS51957-50
2 2 81349 MS51957-4
23 4 81349 NAS620~C2
24 2 81349 MS35338-134
25 2 81349 NAS671-C2

6~-11

DESCRIPTION

Panel, Rear
Silkscreen, Rear Panel
Wire List

Power Transformer
Standoff, Legs
Equipment Rating Label
Switch, Rocker, DPDT
EMI Line Filter

Fan

Finger Guard

Grommet, Rubber, Black
.188

BNC Bulkhead Receptacle
ARGOSystems I.D. Label
Switch Toggle DPDT
Standoff, Stud Mount
Cable Assembly IEEE

Trimpot, Panel Mount,
1K ohm

65 ohm 5% 1%

Fuse, 5 amp, Slo-Blo
Solder Lug

Screw PH 6-32x1-1/4

Screw PH 2-56x5/16
Reduced 0/D Flatwasher #2
Split Lockwasher #2

Nut, Small Pattern #2

M83-0004

REF. DESIG.

R6
R7
F1
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ASSEMBLY NUMBER 125558 - REAR PANEL ASSEMBLY AS210A~PM (Continued)

MANUFAC-

TURER'S
ITEM QTY  CODE PART NUMBER DESCRIPTION REF. DESIG.
26 8 81349 " NAS671-C6 Nut, Small Pattern #6
27 3 81349 MS51957~29 Screw PH 6-32x7/16
28 1 81349 MS51957-30 Screw PH 6-32x1/2
29 4 81349 M$24693-C27  Screw FH 6-32x7/16
30 8 81349 MS35338-136 Lockwasher #6
31 12 81349 NAS620~C6 Reduced 0/D Flat Washer

#6

Figure 6.2 AS210-PMA Portable Mainframe Assembly

6-12




ASSEMBLY NUMBER 125564 - HEAT SINK ASSEMBLY AS210A-PM

MANUFAC-
TURER* S

ITEM QTY  CODE PART NUMBER

1 2 33472 117174

2 1 80009 260~-0907-00

3 1 33472 117172-01

4 1 33472 117172-02

5 2 18100 UA78HO5SC

6 1 18100 UA78HGASC

7 1 18100 UA79HGSC

8 2 81349 1416-6

9 4 81349 300-50~601-

105M

10 8 81349 MS51957~30
11 20 81349 NAS620-C6
12 11 81349 MS35338~136
13 81349 NAS671-C6
14 81349 MS51957-14
15 81349 NAS620~C4
16 2 81349 MS35338~135
17 1 81349 RN55D2211FS$
18 1 81349 RN55DXXXXFS
19 1 81349 RN55D4221FS
20 1 81349 RNS5DXXXXFS
21 1 81349 MS51957-36
22 1 81349 MS51957-27
23 1 81349 MS51957-28

DESCRIPTION

Heat Sink

Thermal Switch

Spacer, Mounting
Spacer, Mounting
Voltage Regulator

5 amp Voltage Regulator

5 amp Negative Adj.
Voltage Regulator

Solder Lug #6

1 fd 20% Ceramic
Capacitor

Screw PH 6~32x1/2

Flat Washer Reduced 0/D
#6

Split Lockwasher #6
Small Pattern Nut #6
Screw PH 4-40 x 5/16

Reduced 0/D Flat Washer
#4

Split Lockwasher #4
2.21K ohm 1% 1/8W
FS ohm 1% 1/8W
4,22K ohm 1% 1/8W
FS ohm 1% 1/8W
Screw PH 6-32x1-1/2
Screw PH 6~32x5/16
Screw PH 6-32x3/8

6-13
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REF, DESIG.

u3, u4
Uz

ul

R9
R8
R11
R10
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\ M83-0004
‘ ASSEMBLY NUMBER 125566 - MOTHERBOARD ASSEMBLY AS210A-PM
\
1 MANUFAC-
| TURER'S
‘ ITEM QTY CODE PART NUMBER DESCRIPTION REF., DESIG.
‘ 1 1 33872 125567 Motherboard PWB

2 REF 33472 125568 Master Pattern

3 5 1781 K600-11-56Y25 56 Pin Connector

(no ears) J1-J5

4 2 75915 27503.5 Fuse, Axial

5 10 75915 102071 Fuse Clip, PC Mount

6 4 71279 1802752~02-05 Terminal, Bifurcated

7 5 75915 313003 Fuse, 3 amp, Slo-Blo F1-F5

8 1 27264 09-88-1041 4 Pin con R+angle Js

9 1 27264 22-05-2041 4 Pin R Angle Connector Jl1l

10 1 27264 22-05-2021 2 Pin R Angle Connector J4

11 1 27264 09~-60-1091 9 Pin Connector - J6

12 1

27264 3429-1202 Connector, 26 Pin

6~14
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6-2 MANUFACTURER'S LIST CODE TO MAME

This section contains all manufacturer's codes for materials used
in the AS210 system. The codes are listed in numerical order by code.
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SHILD

IR
Schiumberger Company

uA78

5-Volt 5-Amp
Voltage Regulators

Hybrid Products

Dogeription

The gATEBHOE and gATBHOSBA are hvbrid regulators
with 5.0V fived outputs and 5.0 A culput capabifities.
Thiey bave the inherent characteristics of the
monoiithic 3terminal regulators, e, full thermel
mverioad, short-circult and sale-srea protection. All
devices are packaged in hermetically sealed TO-38
providing 50 W power dissipation. i the safe operating
area is sxceeded, the device shuis down rather than
falling or damaging cther system componenis

(Hote 1), This feature sliminales costly output circuitey
ard overly consarvative heat sinks typical of kigh-
cutrent regulators boilt from disorate compongnis.

5.0 A QUTPUT CURRENT

INTERNAL CURRBRENT AND THERMAL OVERLOAD
PROTECTION

INTERNAL SHORT CIRCUIT PROTECTION
%%E?RD%&T VOLTAGE (TYPICALLY 2.3V &
50 W POWER DISSIPATION

STEEL TO-3 PACKAGE

ALL PIN-FOR-PIN COMPATIBLE WITH THE §H323

NN an

Hote

1. Thess vellage redigaions oty suipel fransistor sale-gres
prisidion, However, 1o maniaie il protection, the devices
waigh e oparated within the maximom oput-to-outget vollage
ditterantia! ratings, as Usted on this dete shoeet undey >Abesiute
Baximum Ratings.” For applications winlating these lmityg,
divican wil not be fully profected.

pATBOE Metal G

Connection Diagram
TO-3 Metal Package

ATy

DTPYYT &

{Top View)

Order Information

Typa Package Lo
pATBO5 Matal R
pATHOBA BMetal N

Part No.
SBATBHOBED
sATBHOSASC
BATEHOLSM

#ATBOSA Metal 3N HATBHOSASM

Block Diagram

1

1

] CURRENT SDURCE

SYaRY
CIRCUIT

1 vourace
{ mEsuLaron

THERMAL
SHUTOOWN

HEHORT
1 circur
| erorecTion




National
Semiconductor

LM140QML

February 2006

Three Terminal Positive Regulators

General Description

The monolithic 3-terminal positive voltage regulators employ
internal cumrent-limiting, thermal shutdown and safe-area
compensation, making them essentially indestructible. if ad-
equate heat sinking is provided, they can deliver over 0.5A
output current. They are intended as fixed voltage regulators
in a wide range of applications including local {on-card)
reguiation for elimination of noise and distribution problems
associated with single-point regulation. In addition to use as
fixed voltage regulators, these devices can be used with
external components to obtain adjustable output voltages
and currents.

Considerable effort was expended to make the entire series
of regulators easy to use and minimize the number of exter-

nal components. it is not necessary 1o bypass the output,
although this does improve transient response. input by-
passing is needed only if the regulator is located far from the
filter capacitor of the power supply.

Features

® Complete specifications at 1.0A and 0.5A joads
# No external components

® Internal thermal overload protection

® Internal short circuit current-limiting

w Cutput transistor safe-area compensation

Ordering Information

NS Part Number SMD Part Number NS Package Number Package Description
L.M140H-5.0/883 HO3A 3LD TO-39 Metal Can
L.M140H-12/883 HO3A 3LD TO-39 Metal Can
LM140H-15/883 HO3A 3LD TO-39 Metal Can
LM140K-5.0/883 K020 2.0 TO-3 Metal Can
LM140K-12/883 KozC 2LD TO-3 Metal Can
LM140K-15/883 K020 21D TO-3 Metal Can

Connection Diagrams
Steel Metal Can TO-39 Package (H)

QUTPUT

GND
INPUT (cASE)

20165401
Botlom View
$ee NS Package Number HO3A

TO-3 Metal Can (K}

20185502
Bottom View
See NS Package Number K02C

© 2006 National Semiconductor Corporation DS201554
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LM123-LM223-LM323

Table 4: Electrical Characteristics Of LM123/LM223 (T, = -55 to 150°C for LM123,
T, =-25 to 150°C for LM223 unless otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo Output Voltage Range To=25°C, V=75V, lo=0 4.7 5 53 \Y
(Note 2)
Vo  |Output Voltage Range Ty = Trin t© Trax P £ Pmax 46 54 Vv
(Note 2) V=75t 15V lo=0to3A
Ky |Line Regulation (Note 3) V,=75t015V T,=25°C 5 25 mV
Kyo |Load Regulation (Note 3) |lo=0t03AV;=7.5V T,=25°C 25 100 mv
lig Quiescent Current Vi=75t015V lo=0tc3A 12 20 mA
VNo |Output Noise Voltage T,=25°C f=10Hzto 100 KHz 40 MVims
log |Short Circuit Current Limit |V =15V T,;=25°C 3 4.5 A
V=75V T;=25°C 4 5
Kyn |Long Term Stability 35 mV

Notes: 1. Although power dissipation is internally limited, specifications apply only for P < 30W.

2. Selected devices with tightened tolerance output voltage available.
3. Load and line regulation are specified at constant junction temperature. Pulse testing is required with a pulse width < 1ms and

duty cycle < 5%.

Table 5: Electrical Characteristics Of LM323 (T = 0 to 150°C, unless otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo | Output Voltage Range T,=25°C, V,=7.5YV, lo=0 438 5 5.2 \%
(Note 2)
Vo |Output Voltage Range Ty = Trin 10 Trax P < Pmax 4.75 5.25 \
(Note 2) V,=7.5t015V lo=0to 3 A
Ky, Line Regulation (Note 3) V,=75t015V T;=25°C 5 25 mv
Kyo |Load Regulation (Note 3) |lg=0103AV;=7.5V T,=25°C 25 100 mV
s Quiescent Current Vi=75t015V lo=0tc3A 12 20 mA
Vno | Output Noise Voltage Ta=25°C f=10Hzto 100 KHz 40 MVims
logs | Short Circuit Current Limit |V, =15V T,=25°C 3 45 A
V=75V T;=25°C 4 5
Kyy |Long Term Stability 35 mV

Notes: 1. Although power dissipation is internally limited, specifications apply only for P < 30W.

2. Selected devices with tightened tolerance output voltage available.
3. Load and line regulation are specified at constant junction temperature. Pulse testing is required with a pulse width < 1ms and

duty cycle < 5%.
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[_ LM123/LM223

>/ £ | LM323

THREE-TERMINAL 3A-5V
POSITIVE VOLTAGE REGULATORS

OUTPUT CURRENT: 3A

INTERNAL CURRENT AND THERMAL
LIMITING

TYPICAL OUTPUT IMPEDANCE: 0.01Q
MINIMUM INPUT VOLTAGE: 7.5V
POWER DISSIPATION: 30W

DESCRIPTION

The LM123, LM223, LM323 are three-terminal TO-220
positive voltage regulators with a preset 5V output
and a load driving capability of 3A. New circuit
design and processing techniques are used to
provide the high output current without sacrificing -
the regulation characteristics of lower current U
devices. -

The 3A regulator is virtually blowout proof. I
Current limiting, power limiting and thermal
shut-down provide the same high level of reliability T0-3
obtained with these techniques in the LM209, 1A

regulator. An overall worst case specification for
the combined effects of input voltage, load dissipation ensure that the LM 123, LM223, LM323

current, ambient temperature, and power will perform satisfactorily as a system element.
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LM123-LM223-LM323

Table 1: Absolute Maximum Ratings

Symbol Parameter Value Unit
\Z Input Voltage 20 \%
lo Output Current Internally Limited
Ptot Power Dissipation , Internally Limited

Tetg Storage Temperature Range -65 to 150 °C
Operating Junction Temperature Range |LM123 -55to 150

Toper LM223 -25t0 125 °C
LM323 0to 125

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is
not implied.

Table 2: Thermal Data

Symbol Parameter TO-220 TO-3 Unit
Rihj-case | Thermal Resistance Junction-case Max 3 2 °CIW
Rthj-amb | Thermal Resistance Junction-ambient Max 50 35 °CIW

Figure 1: Connection Diagram (top view)

| ) OUTPUT
O C—————— GROUND
T INPUT

Cs05710

TO-220

TO-3
Table 3: Order Codes
TYPE TO-220 TO-3 TEMPERATURE RANGE
LM123 LM123K -55°C to 150°C
LM223 LM223K -25°C to 150°C
LM323 LM323T LM323K 0°C to 125°C
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CODE
00779

01121

01139

01281

01295

02114

02660

02735

03797

04426

04713

M83-0004

MANUFACTURER'S LIST CODE TO NAME

MANUFACTURER

AMP, INC

ALLEN-BRADLEY COMPANY

GENERAL ELECTRIC COMPANY

TRW, INC.

TEXAS INSTRUMENTS, INC.

AMPEREX ELECTRONIC CORPORATION

BUNKER RAMO-ELTRA CORPORATION

RCA CORPORPATION

GENISCO TECHNOLOGY CORPORATION

ILLINOIS TOOL WORKS, INC.

MOTOROLA, INC.

6-17

ADDRESS

P.0. Box 3608
Harrisburg, PA 17105

1202 South 2nd Street
Milwaukee, WI 53204

Silicone Products Business Department
Waterford, NY 12188
PHONE: 518-237-3330

TRW Semiconductor Division
14520 Aviation Boulevard
Lawndale, CA 90260

Semiconductor Group

13500 North Central Expressway
P.0.Box 225012 M/S 49

Dallas, TX 75265

Ferroxcub Division
5083 Kings Highway
Saugerties, NY 12477

Amphenol Division
2801 South. 25th Avenue
Broadview, IL 60153

Solid State Division
Route 202
Somerville, NJ 08876

Electronics Division

18435 Susana Road

Rancho Dominguez, CA 90221
PHONE: 213-537-4750

Licon Division
6615 West Irving Park Road
Chicago, IL 60634

Semiconductor Products Sector
5005 East McDowell Road
Phoenix, AZ 85008

PHONE: 602-244-7100
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05245 CORCOM, INC. 1600 Wincheste Road
Libertyviile, IL 60048

’ CODE MANUFACTURER ADDRESS

06090  RAYCHEM CORPORATION 300 Constitution Drive

Menlo Park, CA 94025
\ 06383  PANDUIT CORPORATION 17301 Ridgeland

Tinley Park, IL 60477

06540 MITE CORPORATION Amatom Electronic Hardware Division
. 446 Blake Street
New Haven, CT 06515

07263 FAIRCHILD CAMERA & INSTRUMENT CORPORATION
Sub of Schlumberger LTD
North American Sales
Mail Stop 14-1053
401 E11is Street
P. 0. Drawer 7284
Mt. View, CA 94042

09353 C AND K COMPONENTS, INC. 15 Riverdale Avenue
Newton, MA 02158
PHONE: 617-964-6400

11237 CTS KEENE, INC. P.0. Box 1977
Paso Robles, CA 93446

12136 PHC INDUSTRIES, INC. 1643 Haddon Avenue
Camden, NJ 08103

13103 THERMALLOY COMPANY, INC. 2021 West Valley View Lane
P. 0. Box 340839
Dallas, TX 75234

13556 TRW CINCH CONNECTORS Nuline Facility
- Division of TRW, Inc.
New Hope, MN

14099 SEMTECH CORPORATION 652 Mitchell Road
Newbury Park, CA 91320
PHONE: 213-628-5392

14655 CORNELL-DUBILIER ELECTRONICS Div. of Federal Pacific Electric Co.
Government Contracts Department
150 Avenue L
Newark, NJ 07101
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CODE
15542

16428

18612

19209

23936

26805
26806

27014

27264

32997

33472

34649

M83-0004

MANUFACTURER ADDRESS

MINI-CIRCUITS LABORATORY Div. of Scientific Components Corp.
2625 East 14th Street
Brookiyn, NY 11235

BELDEN ELECTRONIC WIRE & CABLE Sub of Cooper Industries, Inc.
. 2200 U.S. Highway 27 South
P.0. Box 1980
Richmond, IN 47374
PHONE: 317-983-5200

VISHAY INTERTECHNOLOGY, INC. Vishay Resistor Products Division
63 Lincoln Highway
Malvern, PA 19355

GENERAL ELECTRIC COMPANY Battery Business Department
441 Highway N
.P. 0. Box 861
Gainesville, FL 32602
PHONE: 904-462-3911

PAMOTOR DIVISION OF WILLIAM J. PURDY COMPANY
770 Airport Boulevard
Burlingame, CA 94010

OMNI SPECTRA, INC. Microwave Connector Division
Waltham, MA

AMERICAN ZETTLER, INC. 16881 Hale Avenue
Irvine, CA 92714

NATIONAL SEMICONDUCTOR CORPORATION
2900 Semiconductor Drive
Santa Clara, CA 95051

MOLEX, INC. 2222 Wellington Court
Lisle, IL 60532

BOURNS, INC. ' Trimpot Division
1200 Columbia Avenue
Riverside, CA

ARGOSYSTEMS, Inc. 884 Hermosa Court
Sunnyvale, CA 94086

INTEL CORPORATION 3585 SW 198th Avenue
Aloha, OR 97005
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50088

50434

51642

53387

54893

55154

55566

56289

58910

59660

59705
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MANUFACTURER ADDRESS
MOSTEK CORPORATION Sub of United Technologies Corp.
1215 West Crosby Road
P.0. Box 169

Carrollton, TX 75006

Optoelectronics Division
640 Page Mill Road
Palo Alto, CA 94304

HEWLETT-PACKARD COMPANY

CENTRE ENGINEERING, INC. 2820 E. College Avenue
State College, PA 16801

MINNESOTA MINING AND MANUFACTURING COMPANY
Electronic Products Division
3M Center ‘
St. Paul, MN 55101
HEWLETT-PACKARD COMPANY Microwave Semiconductor Division
350 West Trimble Road
San Jose, CA 95131

PLESSEY PERIPHERAL SYSTEMS, INC.
17466 Daimler Avenue
P. 0. Box 19616
Irvine, CA 92714

R A F ELECTRONIC HARDWARE, INC. 95 Silvermine Road
Seymour, CT 06483
PHONE: 203-888-2133

SPRAGUE ELECTRIC COMPANY 87 Marshall Street
. North Adams, MA 01247
ABBOTT TRANSISTOR LABORATORIES, INC.
Transformer Division
639 South Glenwood Place
Burbank, CA 91506

TUSONIX, INC. 2155 North Forbes Boulevard
Suite 107
Tucson, AZ 85745

STANDEX INTERNATIONAL CORPORATION
United Service Equipment Co. Div.
1152 Park Avenue
Murfreesboro, TN 37130
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CODE

71279

71450

71984

73138

75915

77969

78277

80009

81349

83330

88245

90201

MANUFACTURER.

MIDLAND-ROSS CORPORATION

CTS CORPORATION

DOW CORNING CORPORATION.

BECKMAN INSTRUMENTS, INC.

TRACOR LITTLEFUSE, INC.
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ADDRESS

Cambion Division
One Alewife Place
Cambridge, MA 02140
PHONE: 617-491-5400

905 North West Boulevard
Elkhart, IN 46514

3901 South Saginaw Road
Midland, MI 48640

Helipot Division

Sub of Smith Kline/Beckman Corp.
2500 Harbor Boulevard

Fullerton, CA 92634

800 East Northwest Highway
Des Plaines, IL 60016

RUBBERCRAFT CORPORATION OF CALIFORNIA LTD. -

SIGMA INSTRUMENTS, INC.

TEKTRONIX, INC.

MILITARY SPECIFICATIONS

SMITH HERMAN H. INC.

WINCHESTER ELECTRONICS

MALLORY CAPACITOR COMPANY

6-21

1800 West 220th Street
P.0. Box B

Torrance, CA 90507
PHONE: 213-328-5402

170 Pearl Street
South Braintree, MA 02184
PHONE: 617-853-5000

4900 Southwest Griffith Drive
P. 0. Box 500
Beaverton, OR 97077

Promultgated by Military
Departments/Agencies Under
Authority of Defense Standard-
ization Manual 4120 3-M

A North American Philips Company
1913 Atlantic Avenue
Manasquan, NJ 08736

Litton Systems-Useco Division
1536 Saticoy Street
Van Nuys, CA 91409

_ Sub of Emhart . Industries, Inc.

4760 Kentucky Avenue
P. 0. Box 372
Indianapolis, IN 46206
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- CODE MANUFACTURER ADDRESS

P. 0. Box 779 _
Attleboro, MA 02703

91637 DALE ELECTRONICS, INC. 2064 12th Avenue
P.0. Box 609
"~ Columbus, NE 68601
PHONE: 402-563-6301

‘ 91506 AUGAT, INC. 33 Perry Avenue
\
\
|

91836 KINGS ELECTRONICS COMPANY, INC 40 Marbledale Road
Tuckahoe, NY 10707
PHONE: 914-793-5000

92194 ALPHA WIRE CORPORATION 71 Lidgerwood Avenue
Elizabeth, NJ 07207
PHONE: 201-925-8000

95146 ALCO ELECTRONIC PRODUCTS, INC. 1551 Osgood Street
North Andover, MA (01845

95238 CONTINENTAL CONNECTOR CORPORATION
34-63 56th Street
Woodside, NY 11377
PHONE: 212-899-4422

95987 WECKESSER COMPANY, INC. Chicago, IL

98291 SEALECTRO CORPORATION 225 Hoyt
Mamaroneck, NY 10544

99800 AMERICAN PRECISION INDUSTRIES, INC.
Delevan Division
270 Quaker Road
East Aurora, NY 14052
PHONE: 716-652-3600
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PREFACE

This manual contains installation, operation, and maintenance
instructions for the AS210-01A Module Controller. The data contained herein
is arranged as follows:

Chapter 1 General Information

Chapter 2 Installation

Chapter 3 Operation

Chapter 4 Theory of Operation

Chapter 5 Maintenance and Calibration
Chapter‘6 I1lustrated Parts List

Reference Publications

AS210A-PM Portable Mainframe Operation and Maintenance Manual
AS210RM,LM  Mainframe Operation and Maintenance Manual

AS210-02 Frequency Comparator 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
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CHAPTER 1
GENERAL INFORMATION

1-1 INTRODUCTION

The AS210-01A Module Controller, illustrated in Figure 1.1, provides
control of the other modules in an AS210 Electronic Counter and Frequency
Standard Calibration system. The module also provides self-test capability
for itself and other modules installed in the mainframe. A built-in memory
battery allows the unit to retain data through a-i@é-hour power outage. The
module controller can be programmed through its front panel keyboard or
through the IEEE-488 interface. Descriptions of other modules in the AS210

series are described in separate publications available from ARGOSystems and
listed in the Preface.

1-2 PHYSICAL AND ELECTRICAL DESCRIPTION

The module controller contains a front panel keyboard, LED display,
and pushbutton controls for operating the AS210 modules. Interface with some
modules is transparent from an operator's viewpoint as the built-in micropro-
cessor handles the transmission of instructions and processing of data. In
the case of the AS210-02 Frequency Comparator Module and the AS210-20 Time
Clock, the module controller interfaces directly with the operator. The pro-
grams for calculating drift rate are written into the controller memory and
are put into action by keyboard control. The circuitry of the module is
mounted on five printed circuit card assemblies. Power is provided by the
AS210 Mainframe. The module controller provides control and processing func-
tions only, thus no specification of its operation is applicable outside of
environmental and physical data. This information is provided in Table 1-1.

1-1
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l Table 1-1
l AS210-01A ENVIRONMENTAL AND PHYSICAL DATA
OPERATING TEMPERATURE 0 to 40°C
l POWER AS210 Mainframe
WEIGHT 3 pounds
I 1"3
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CHAPTER 2
INSTALLATION

2-1 INTRODUCTION

The AS210-01A Module Controller plugs 1nto 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. Power and
signal interface is provided through the AS210 Mainframe. The module must be
inserted into the right side of the mainframe. This is the only location
designed for it.

NOTE 15\ Power must be off in the AS210 Mainframe when the module
controller is removed or installed.

NOTE 2: Due to the high retention force of the module controller's
card edge connector, it will be necessary to remove the
adjacent single width module, reach behind the module con-
troller, and pull it out while actuating the front panel
release mechanism (Figure 3.1).

CAUTION

Do not attempt to use the AS210 series modules
in a Tektronix mainframe as severe damage will
result,

2-1
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CHAPTER 3
OPERATION

3-1 INTRODUCTION

The AS210-01A Module Controller monitors and controls the modules
of the AS210 series. The microprocessor is located in the module controller
and operates in conjunction with each of the modules installed to transmit
and receive data, process the data, and perform various calculations relative
to the module's operation. Most of these functions are transparent to the
operator. Both the frequency comparator module and the time clock module,
however, operate in conjunction with the controller. This chapter contains
operating instructions for the use of the module controller with the AS210-02
Frequency Comparator Module, and the AS210-20 Time Clock Module. These in-
structions are essentially duplicated in the AS210-02 and AS210-20 manuals.
The operating instructions provided are keyed to Figure 3.2, Operational Flow
Diagram. A standby battery, located on the rear panel, is used to retain the
data in memory if ac power is disconnected. A self-test can be started by
the operator with the front panel SELF-TEST pushbutton. This activates a
routine that scans the other modules in the system, except the AS210-05
Standby Battery Module and the AS210-08 Distribution Amplifier. The self-
test routine detects errors and displays a fault-locating code on the front
panel LED display. When an error is found, the program halts and displays an
error code. The routine will continue when the CONT function button is
pressed. Table 3-2 is an error listing. If the AS210-06 Microwave Generator
Module is in the system, a YIG filter tuning calibration is done as part of
the self-test.

3-1




3-2 CONTROLS AND INDICATORS

M83-0005

Table 3-1 and Figure 3.1 describe and illustrate the front panel
controls and indicators of the module controller.

STBY~OFF

ENTER
CLR
HALT
RESET

TIME - DAY, HOUR,
MINUTE

CALC - YEAR, DAY, HOUR
DSPL

CONT
NONE
0-9, -,
NONE

TABLE 3-1
AS210-01A FRONT PANEL CONTROLS AND INDICATORS
INDEX NO.
FIGURE.
3.1 PANEL MARKING FUNCTION

1 REM The illuminated pushbutton enables con-
trol of the unit through IEEE-488 inter-
face bus.

2 SELF TEST This illuminated pushbutton starts a
self-test scenario that tests all plug-
ins installed in the AS210 Mainframe
except the AS210-05 and AS210-08. The
self-test mode is also initiated automa-
tically when power is applied to the
AS210 Mainframe (see Table 3-2).

3 MEMORY BATTERY The STBY position enables a built-in

microprocessor battery to supply power
to the memory when external power is
disconnected.

Press to enter numerical data.
Clears display.

Stops the procedure in progress.
Returns to start of procedure.

Enters or displays time in Julian day,
hour, and minute.

Calculates drift rate per year, day, or
hour.

Press to display numerical data or

IEEE-488 address.

Continues procedure to next operation.
10-digit LED display unit.

Keyboard used to enter numerical data.
Release mechanism.

3-2
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Figure 3.1 AS210-01A Front Panel Controls and Indicators




Table 3-2
ERROR CODE DISPLAYS

| M83-0005
|

|

|

|

\

MAINFRAME

Err 0-00 Internal rubidium frequency standard is not locked. Controller
will remain in this state until lock is achieved.

Err 0-01 External frequency standard is not locked.

MODULE CONTROLLER

Err 1-01 Display RAM cannot be cleared.

Err 1-02 Display RAM cannot be written to.

Err 1-03 Keyboard interface malfunction (possible stuck key).

Err 1-04 ‘EPROM checksum error. One or more bits originally programmed
has changed states.

Err 1-05 RAM read/write error.

Err 1-06 Parallel 1/0 malfunction (8755).

Err 1-07 No 10 pps to CPU interrupt 7.5.

Err 1-08 Power fail timer not advancing.

Err 1-09 Power fail timer advancing faster than once every 10 seconds.
Err 1-10 Interval timer malfunction (8253).

Err 1-11 IEEE-488 interface malfunction (68488).

Err 1-12 RAM battery back-up completely discharged.

Err 1-13 No modules plugged in to satisfy remote learn command.

| FREQUENCY COMPARATOR MODULE

: Err 2-01 Output decade registers cannot be cleared.

Err 2-02 Self-test failed to phase lock.

Err 2-03 Measurement complete flip/flop (RR) cannot be reset.

Err 2-04 Self-test measurement did not complete within 0.5 seconds.
Err 2-05 Self-test measurement not within +1 part in 108.

Err 2-1X Incorrect or missing signal on input X, where X=1 to 6.
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Table 3-2 (Continued)

FREQUENCY

COMPARATOR MODULE (Continued)

Err 2-20
Err 2-21
Err 2-22
Err 2-23

Err 2-30
Err 2-40

Err 2-5Q

FREQUENCY

In drift rate calculation, data points are separated by time
interval of less than 1 minute.

In drift rate calculation, data points are separated by
discontinuous time (power failure without frequency standard
battery back-up).

In drift rate calculation, initial data point is overflowed.
In drift rate calculation, final data point is overflowed.
Channel number specified has no data associated with it.

Data points specified are empty (i.e., that number of data
points have not previously been stored).

Remote continue command with module in standby state.

GENERATOR MODULE

Err 3-03
Err 3-04
Err 3-X1
Err 3-X2

1 MHz malfunction, no leveling loop indication.
10 MHz malfunction, no Teveling loop indication.
Frequency X did not phase lock.

Frequency X had no leveling loop indication.

Where X = 50 MHz
100 MHz
200 MHz
300 MHz
400 MHz
500 MHz

0
1
2
3
4
5

DIGITAL DELAY GENERATOR MODULE

Err 4-00

Err 4-2X

Err 4-1X
Err 4-30

On 10 kHz setting delay >99 microseconds or on 1 kHz setting
delay >999 microseconds.

Self-test delay error at Prr X.

Where X = 0 = 1 Hz
1 = 10 Hz
2 = 100 Hz

Self-test Prr not equal to X.

Self-test delayed pulse not occurring. Unit not able to be self-
tested.
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Table 3-2 (Continued)

MICROWAVE GENERATOR
Err 6-00 Frequency not available

Err 6-0X No leveling loop indication at frequency X

X =1 1 GHz
X =2 2 GHz
X =3 3 GHz

X=9 9 GHz |
Err 6-1X No leveling loop indication at frequency X

X =0 10 GHz
X=1 11 GHz
X =2 12 GHz

X =8 18 GHz
Err 6-30 1 GHz source not locked
Err 6-40 Calibration in progress

Err 6-50 Unable to level and level chosen is greater than guaranteed by
performance specifications

TIME CLOCK

Err 20-00 Cannot adjust time clock with the SET ENABLE/DISABLE switch in
the DISABLE position

Err 20-01 Time clock not advancing once per second
Err 20-02 Unable to synchronize to external 1 pps

Err 20-03 Unable to measure time offset, no external 1 pps signal

3-6




M83-0005

3-3 OPERATING INSTRUCTIONS

The following procedures and Figure 3.2 provide the operating
instructions for the module controller. Specifically, these instructions
tell the operator how to:

A. Set time on the controller's internal clock

B. Determine the IEEE-488 bus address

C. Perform FREQ ERROR measurements with the Frequency Comparator
Module

D. Display méasurements from memory

E. Perform DRIFT calculations

F. Set time on the AS210-20 Time Clock Module

G. Measure Atime on the AS210-20 Time Clock module

H. Synchronize the AS210-20 Time Clock Module

The 1ighted pushbuttons are the only ones that can be used during a routine.
The CLR pushbutton only clears the display. In the following procedures, the
letters or numbers in parentheses refer to steps on Figure 3.2.

3-4 SET TIME ON THE CONTROLLER'S INTERNAL CLOCK

A. Press the TfME function button (1). Time on internal clock
will be displayed (2).

B. Press the illuminated DAY button (3).
C. Enter the number of the Julian day with the keyboard and press
the ENTER function button (4). Time on the internal clock

will be displayed. The display will return to SEL? after
approximately five seconds if no other time button is selected.
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D. Press the illuminated HOUR button (5) and enter the hour num-
~ber (0-24) with the keyboard. Press ENTER (4). Time on the
internal clock will be displayed. The display will return to
SEL? after approximately five seconds if no other time button

is selected.

E. Press the illuminated MINUTE button (6), enter the correct
minute with the keyboard, then press ENTER (4).

F. The correct time is now entered in the module controller's
internal clock and displayed on the LED display (2).

G. The time will remain displayed for five seconds and automati-
cally return to "SEL?." To recall time display, press TIME

function button (1).

3-5 DETERMINE IEEE-488 ADDRESS OF MODULE CONTROLLER

Press the lighted DSPL button (7) to display the IEEE-488 bus
address of the module controller (8). This address is set internally with a
DIP switch. The IEEE-488 bus control is used as described in the Remote Con-
trol section of this chapter. The IEEE-488 bus address will automatically
clear from the display after five seconds.

3-6 FREQUENCY ERROR MEASUREMENT

A. Connect the frequency source(s) to be measured to the front
panel BNC connector(s) on the AS210-02 Frequency Comparator
Module.

3-9
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Set the RATE switch on the AS210-02 Frequency Comparator
Module to MAX for continuous sampling or 1 PER HOUR for sampl-
ing once per hour. The sampling rate is also a function of
the resolution selected as follows:

Resolution Samples Per Hour in MAX Mode
1078 Approximately 3600
107° Approximately 600
10710 Approximately 70
10711 7

The memory of the module controller can store 500 samples:
therefore, 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 thisﬂﬁ}bcedure, it is assumed that only
Channel 1 is being used. When more than one signal is con-
nected, 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 lighted CONT pushbutton (A) and CH 1-6 should be
displayed (B).

Enter a channel number from 1 to 6 with the keyboard and ENTER
function button (C). If only channel 1 is used, 1 is automat-
ically selected by the program, by pressing the CONT button.

Press CONT (D) and SEL 10 should be displayed (E). Select

the desired frequency resolution with the RANGE switch on the
AS210-02 Frequency Comparator Module.
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Press CONT (F). The frequency offset measurement routine now
proceeds. O00COP-00 will be displayed until the first measure-
ment is made. Thereafter, the channel number and frequency
offset (error) will be displayed for each measurement as it is
made until 500 measurements have been taken. A display of 1
398P-09, as shown in Figure 3.2 (G), indicates a freauency
offset of 398 x 10-9 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 with
the HALT function button. The data point number and oFF will
be displayed (I). Measurements can be resumed by pressing
CONT.

3-7 DISPLAY FREQUENCY MEASUREMENTS FROM MEMORY

A.

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

Enter a channel number with the keyboard and ENTER function
button (L) or push CONT to select channel one. SEL dP should
now be displayed (M).

Enter a data point number with the keyboard and ENTER function
button or push CONT to read the first data point in memory.
The number of data points taken during the measurement 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).

After a data point number and ENTER button is pressed, or CONT
is pressed, the display will read out in sequence the data
point number and channel number (Q) (e.g., P1 CH1), then the
time the data point measurement was taken (R)
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(e.g., 134-22-56), then the frequency measurement at that data
point (S) (e.g., 1 139P-09) is displayed.

The measurement process can be resumed by pressing HALT. If
frequency comparisons have not been in process, the routine
will return to (f) and either more data points displayed or a
drift rate calculation performed. If CONT is pressed, the
next data point in memory will be disp]éyed as in paragraph D.
If the last data point has been displayed, the routine will
return to (M) and a new data point can be selected.

DRIFT CALCULATIONS

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

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

SEL CH will be displayed (V). Enter the desired channel
number with the keyboard and ENTER function button (W). (If

CONT is pressed (X), all channels will be computed for

frequency drift.)

dP 1 will be displayed (Y). Enter the desired number for the
data point with the keyboard and 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 mea-
surement, time, number of data points, etc. If CONT is
pressed (a) the drift calculation will automatically be made
on the first through last data points. If CONT is not
pressed, then dP 2 will be displayed (b). Enter the desired
data point number as with dP 1(Z).
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The CALC button will flash while the drift rate is being
calculated. This may take tens of seconds. The drift rate
will then be displayed for the selected channel (d). For
example, 1 3786P-12 indicates a frequency drift over the per-
iod of time selected in step B of 3786 parts out of 1012
Channel 1. The microprocessor computes the best fit line for

for

the data in memory and displays the slope of that line as the
drift rate.

Pressing CONT (e) at this time will return the routine to
point (U) where new timeframes and channels can be selected
for a drift calculation, or if CONT were pressed at point (X)
the drift rate on the next channel will be displayed.

Pressing HALT returns the routine to displaying the freguency
offset calculations in process at point (G). If frequency
comparisons are not in progress, the routine blanks the dis-
play and goes to point (f). The DSPL and CALC buttons are
illuminated.

SETTING ATIME ON AS210-20 CLOCK

A.

To address any of the AS210-20 Time Clock functions, the -O0lA
module controller must have SEL? displayed. The -20 is then
addressed by pressing the number 2 key, then number O key, and
then the ENTER key (10). The -01A display will then display
the same time as is displayed on the -20 time display. At
this point (11), the TIME and CALC function buttons will be
i1luminated. If the operator does not push either button, the
display will revert to SEL? 1in approximately ten seconds.

To set the time on the -20 module, the SET ENABLE/DISABLE

switch located on the -20 module must be in the ENABLE posi-
tion. When the -20 module has been addressed (10) and the

3-13.




M83-0005

time is being displayed (11), the time can be set by pushing
the TIME function button (12). When the TIME button is press-
ed (12) the -0lA display will hold the last time displayed
(13). The HOUR (14), MIN (16), and CONT (18) buttons will be
illuminated. The hour can be changed by pressing the HOUR
button (14). The -01A display will be blanked and the desired
hour entered via the numeric keys and the ENTER button (15).
The -20 display will update immediately but the -01A display
will return to the last time displayed (13).

The change time routine can be exited by pressing the CONT
button (18). The -01A will show the -20 clock time for
approximately 10 seconds (11). If no action is taken, the
~-01A will then go back to displaying the SEL? message.

If the change routine was not exited, the minutes can be
changed by pressing the MIN button (16). The -01A display
will be blanked and the desired minutes entered via the num-
eric keys and the ENTER button (17). When the ENTER button
(17) is pressed, the seconds are set to zero, the new minute
value is entered and both the -20 and -01 displays (11) will
show the updated time. If no further operator action is
taken, the -01 display will return to SEL? in approximately:
ten seconds. The SET ENABLE/ DISABLE switch on the -20 should
always be returned to the DISABLE position.

3-10 READING ATIME ON THE AS210-20 CLOCK

A. To read the time differential between the 1 pps signal gener-

| ated by the -20 circuitry and the external 1 pps applied to
the -20 1 pps IN connector, the -20 module is addressed by

pressing 2, O, ENTER (10) and then pressing the CALC button

(19). The -0lA will then display the time difference in sec-

onds between the rising edge of the -20 1 pps signal and the
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rising edge of the external 1 pps signal (20). After five
seconds, if the operator has not taken any further action, the
-01A will display the -20 time (11). After displaying the
time for approximately ten seconds, the -01A will return to
displaying the SEL? message.

If it is desired to synchronize, or change the offset of, the
internal 1 pps with respect to the external 1 pps, the follow-
ing sequence of operations would be performed. Place the SET
ENABLE/DISABLE switch on the -20 to the ENABLE position. Then
address the -20 module (10) and go to the Atime mode by press-
ing the CALC button (19). The -01A will display the Atime
(20). Press the CALC button again (21) and the display will
go blank (22). Enter the desired offset, from 0 to 999999.9
microseconds, via the numeric keyboard and press the ENTER
button (23). When entering the desired offset, do not press
the decimal point button. The numbers pressed are automati-
cally right justified. For example, pressing 1, 2, 3, and
then ENTER, enters an offset of 12.3 microseconds. When the
ENTER button is pressed, the microprocessor in the -01A com-
putes the difference between the measured offset and the
desired offset, then instructs the -20 module to make a one-
time change in the phase to achieve the desired offset. After
the adjustment is made, the offset will again be measured and
displayed (20) on the -01A display. The SET ENABLE switch on
the -20 should always be returned to the DISABLE position
after adjustments are complete.

REMOTE CONTROL

Figure 3.3).

The AS210 system can be remotely controlled via an IEEE-488 instru-
mentation bus.

The DIP switch A2U24 must be set to the desired address (see
Table 3-3 1lists the active controller commands with which the

AS210 will respond. The ASCII character strings sent to the AS210 when it is
in the listen mode can be terminated in one of two ways.
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Table 3-3 R
AS210-01A GPIB MESSAGE SET
1 OCTAL INSTRUMENT
MESSAGE DESCRIPTION CLASS CODE REN IFC RESPONSE
GTL Return to Local Addressed | 001 T The AS210-01A
CMD returns to
local mode
MLA | My Listen Address | Addressed | (2) AS210-01A be-
CMD comes addressed
to listen
MTA | My Talk Address | Addressed | (2) AS210-01A be-
CMD comes addressed
to talk
UNL Unlisten Addressed | 077 Becomes unadd-
CMD ressed to lis-
ten
UNT Untalk Addressed | 137 Becomes unadd-
CMD ressed to talk
SPE Serial Poll Enable| Universal | 030 Configures the
CMD AS210-01A into
the serial poll
mode
SPD Serial Poll Universal 031 Exits serial
Disable CMD poll mode
IFC Interface Clear T Unaddresses the
AS210-01A as a
Single talker and as
Line a listener and
Message clears serial
poll mode
REN Remote Enable T Programs the
AS210-01A to
remote (concur-
~rent with MLA)
F Returns the

AS210-01A to
Tocal

1
2

3-17
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B. A line feed character (carriage returns are ignored).

The following paragraphs describe the programming syntax that should be fol-
Towed by a controller and the syntax of responses by the AS210 system. Com-
mas should be included in the commands as shown. When the AS210 is in the

remote control mode, the REM function button on the module controller front
panel is illuminated. '

3-12 AS210-01A TIME REMOTE COMMANDS
3-13 SETTING THE AS210-01A TIME - REMOTE COMMAND
T,Dxxx, Hxx ,Mxx (controller to AS210)
where
T = set time command
D = day (up to 3 digit number)
H = hour (1 or 2 digit number < 24)
M = minute (1 or 2 digit number < 60)
X = integer number
3-14 READING THE AS210-01A TIME - REMOTE COMMAND
T?
response from AS210: xxx-xx-xx<CR> <LF>
+
Days Hours Minutes EOI
3-15 FREQUENCY GENERATOR MODULE REMOTE COMMANDS (AS210-03)
S3,Lx,Fy (controller to AS210)

where S3 = module select command
L = output level select

1 my
10 mv
my
32 mv
40 mv
50 mv

x:

Y DB WM
| A [T [ { I | |
N
o
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7 = 100 mv
8 = 500 mv
9 = 1000 mv
F = frequency select
y=1= 1Mz
2 = 10 MHz
3 = 50 MHz
4 = 100 MHz
5 = 200 MHz
6 = 300 MHz
7 = 400 MHz
8 = 500 MHz
3-16 DIGITAL DELAY GENERATOR MODULE REMOTE COMMANDS (AS210-04)
S4 ,Dxxxxx,Py (controller to AS210)
where S4 = module select command
D = delay select
x = delay in 10's of nanoseconds
(0 < x < 99999)
P = pulse rate select
y=1= 1 pps
2 = 10 pps
3 = 100 pps
4 = 1K pps
5 = 10K pps
3-17 FREQUENCY COMPARATOR MODULE REMOTE COMMANDS (AS210-02)
3-18 REMOTE MEASUREMENT COMMANDS
S2,AX,Ry,Iz (controller to AS210)
where S2 = module select command

A = accuracy range select
x =1 = parts in 108

2 = parts in 10°

3 = parts in 1010

4 = parts in 1011
3-19
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R = measurement rate select
y =1 = MAX
2 =1 PER HOUR
I = input channel select

z = # of inputs to be measured (1 < z < 6)

A service request is sent when the data memory is full (paragraph 3-21).
After each frequency measurement is made, the measured value is placed on the
bus in the following format:

XAyyyyP-zz<CR><LF>

4
EOI

where x = input channel number
y = mantissa

z = exponent
A = ASCII space

Before the next measurement is taken, the interface controller must read the
measured value from AS210-01A Module Controller.

If the measurement command is sent with a measurement rate select
of Ry with either

maximum

y =3

1 per hour

The measurement value will not be placed on the bus. The value is stored in
memory. The measurements will be taken at the rate selected. The measure-
ments can be halted, and the data examined at any time, by the commands
listed in the following paragraphs.
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3-19 REMOTE DETERMINATION OF NUMBER OF DATA POINTS TAKEN

Any time during the AS210-02 measurement sequence the measurement
cycle may be interrupted and the number of data points taken read out.

S2? (controller to AS210)

The AS210 will then report the number of data points taken in the following
format:

xxX  OFF<CR><LF> where A

* (1
EOI

ASCII SPACE
x < 500)

| A

The AS210-02 may be commanded to resume its current measurement cycle by the
following command:

S2,G0 (controller to AS210)

3-20 REMOTE DRIFT RATE CALCULATION COMMAND
S2? ,Fw, Ix, Xy, Yz (controller to AS210)
where S2? = Module select command
F = Drift rate calculation interval select
w=1 = drift rate per year
2 = drift rate per day
3 = drift rate per hour
I = Channel number select
X = input channel that calculation is to be made on
(1 <x<6)
X = Initial data point select

y = data point number (1 <y < 500) (If this part
of the command string is omitted, the initial
data point will default to 1.)
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- Y = Final data point select

z = data point number (2 < z < 500) (If this part
of the command string is omitted, the final
data point will default to the last point
taken.)

This drift rate calculation may take tens of seconds to perform. When the
calculation is complete, a service request will be sent (value 76). The cal-
culated value can then be read.

The drift rate number is reported by the AS210 in the following
format

x(-)yyyyP-zz<CR><LF>

EOI
where x = channel number
y = mantissa of drift rate
Z = exponent

This command instructs the AS210 to perform a drift rate calculation using
all of the data pointsbetween and including those specified by Xy and Yz.

The calculation performed is a least mean square error straight line fit.

3-21 REMOTE TWO POINT DRIFT RATE CALCULATION COMMAND

S27,Cw,Ix, Xy, Yz (controller to AS210)

where S$2? = Module select command
C = Drift rate calculation interval select
w=1=drift rate per year
2 = drift rate per day
3 = drift rate per hour

3-22
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I = Channel number select
x = 1input channel that calculation is to be made
on (1 < x <6)
X = Initial data point select
y = data point number (1 <y < 500) (If this part
of the command string is omitted, the initial
data point will default to 1.)
Y = Final data point select

z = data point number (2 < z < 500) (If this part
of the command string is omitted, the final
data point will default to the last point
taken.)

This drift rate calculation is performed quickly. The calculated value can
be read almost immediately after sending the command.

The drift rate number is reported by the AS210 in the following
format

x(-)yyyyP-zz<CR><LF>
+
EOI

where x = channel number
y = mantissa of drift rate
Z = exponent

"

This command instructs the AS210 to perform a drift rate calculation using
only the two data points specified by Xy and Yz. The calculation performed

is
D -D
2

T, -1
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where D frequency difference data of point Yz

2
Dl = frequency difference data of point Xy
T2 = time data point Yz was measured
T1 = time data point Xy was measured
3-22 REMOTE DATA POINT READOUT

S27,Dx (controller to AS210)
where S27 = module select command

D = data channel select
X = channel number (1 < x < 6)

The AS210 reports all data points taken for the particular channel in the
following format:

(First data point) Pxxx CHy<CR><LF>
aaa-bb-cc<CR><LF>
A(Z)zzzzP1§§<CR><LF>

(Last data point)  Pxxx CHy<CR><LF>
aaa-bb-cc<CR><LF>
MTE)zzzzP-ee<CR><LF>

+

EOI
where x = data point number (1 < x € 500
channel number (1 < y < 67
day data point was taken
hour data point was taken
minute data point was taken
mantissa of frequency difference data
exponent of frequency difference data

PNOUDOK
wonowowouonu
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where x = module generating the error
y = error code
3-25 AS210 SERVICE REQUESTS

when the AS210 needs to communicate with the controller, it enables
the SRQ control line and when the serial poll is enabled, sends out a status
byte describing the reason for alerting the controller. Table 3-4 gives a-
listing of the serial poll status bytes that can be generated by the AS210

and their meaning.

3-26 READING THE AS210-20 TIME - REMOTE COMMAND

520,T? (controller to AS210)
S20,T HXX ,MXX,SXX<CR><LF>

+ (respoﬁse from AS210)
EOI

3-27 SETTING TIME IN THE AS210-20 - REMOTE COMMAND

NOTE

The time on the AS210-20 Module can only be set when
the SET ENABLE/DISABLE switch on the AS210-20 Front
Panel is in the ENABLE position. This prevents soft-
ware/hardware malfunctions in devices on the GPIB from
resetting the time or resynchronizing the 1 pps output
of the AS210-20.

$20,T ,HXX ,MXX, SXX (controller to AS210)

3-28 READING ATIME FROM THE AS210-20 - REMOTE COMMAND

$20,D? (controller to AS210)

$20,D,0.XXXXXXX S <CR><LF>

*  (response from AS210)
EOI
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3723 REMOTE LEARN COMMAND

L? (controller to AS210)
For each module present in the system, the front panel control settings are

given back to the controller in the exact format needed to command those mod-
ules. As an example, if modules 2, 3, and 4 were present, the following

might be returned by the AS210:
S2,A1,R1,I2<CR><LF>

S3,L8,F2<CR><LF>

S4,098316 ,P5<CR><LF>
/r

EOI

If the AS210-06 module were in the system, its status would be reported as:
S6 ,LX ,FX<CR><LF>

If the AS210-20 module were in the system, its status would bé'reported as:
S20,T ,HXX,MXX,SXX<CR><LF>

3-24 REMOTE SELF-TEST COMMAND

c? (controller to AS210)

This causes the AS210 to enter the self-test cycle. When the self-test cycle
is complete, an SRQ is sent (see paragraph 3-22). If any errors are found,
an SRQ is sent (see paragraph 3-22) followed by the specific error message in

the following format:

ERR x-yy<CR><LF>
,Ts

EOL
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Table 3-4
SERTAL POLL STATUS DESCRIPTION

BIT{BIT|BIT|BIT{BIT|BIT} BIT{BIT
8171651431 2i1 STATUS DESCRIPTION

0;1)0)]0]0]0| 0} 0 | Frequency standard error*
0} 17010101 0] 0} 1 | AS210-01A module error*
0110301007140 | AS210-02 module error*
014101070} 0} 1} 1 jAS210-03 module error*
AS210-04 module error*

010|000} 1] 0|1 |AS210-06 module calibration complete/
error condition corrected

0{1401070} 1) 10 | AS210-06 Module Error*

0}1{0j0![0}14{ 1] 1 |Remote programming syntax error

0j1(0[0]|1]0] 0] 0 {AS210 self-test cycle is complete

01110 }]01 1|0 0|1 | The AS210 frequency comparator measurement
cycle is complete

0y 1¢0f{0}1}0) 1} 0 |The frequency standard has gone from an
' unlocked to a locked condition

0(1]0]0}1|1]0] 0 |The drift rate calculation is complete*

0 1 {0 1 01110 0 | AS210-20 module error*

*After serial poll is complete, AS210 must be put in talk mode and the
specific message read out.

A E N IS BN B BN A Bn A B IR EBE BN EBE B A e
[
—
o
o
o
-
o
o
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3-29 SYNCHRONIZING 1 pps IN THE AS210-20 - REMOTE COMMAND

$20,DXXXXXXX  (controller to AS210)

7 digits representing the desired Atime in tenths of a
microsecond.

3-30 MEMORY BATTERY OPERATION

The MEMORY BATTERY switch enables an internal nickel cadium battery
to supply power to the random access memory (RAM) circuits and internal clock
when placed in the STANDBY position. The OFF position of the MEMORY BATTERY
switch disconnects the internal battery from the circuit. This switch should
be left in the OFF position when the AS210 is not in operation or during
equipment storage. In the STANDBY position, frequency measurements will be
saved in memory for a period of three hours during system transport or line

" power failures.

CAUTION

If the AS210 system is to be without power for a period
in excess of four hours, place the MEMORY BATTERY in
the OFF position. The MEMORY BATTERY may be damaged
from prolonged discharge and a corrosive alkali may
leak from the nickel cadium batteries. The leakage
will cause damage to the surrounding electrical
circuitry.

For more information regarding the MEMORY BATTERY, refer to Theory of Opera-
tion, Section 4-6.1.

NOTE

In the event battery leakage is encountered, a boric
acid solution may be used to neutralize and clean the
corrosion from the batteries and electrical circuits.
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3-31 MICROWAVE FREQUENCY GENERATOR MODULE REMOTE COMMANDS (AS210-06)
S6, Lx, Fy (controller to AS210)
where S6 = module select command

L = output Tevel select

-35 dBm
-30 dBm
-25 dBm
-20 dBm
-15 dBm
-10 dBm
- 5 dBm

NOYO VAW -

[ [ T L R (N L ]

F = frequency select

y= 1= 1GHz
2 = 2 GHz
3= 3 GHz
4 = 4 GHz
5= 5 GHz
6 = 6 GHz
7= 17 GHz
8 = 8 GHz
9 = 9 GHz
10 = 10 GHz
11 = 11 GHz
12 = 12 GHz
13 = 13 GHz
14 = 14 GHz
15 = 15 GHz
16 = 16 GHz
17 = 17 GHz
18 = 18 GHz
3-29
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CHAPTER 4
THEORY OF OPERATION

4-1 INTRODUCTION

This chapter contains a theory discussion of the AS210-01A Module
Controller. The unit is preprogrammed to control modules of the AS210 Elec-
tronic Counter and Frequency Calibration system. The other modules of this
series are described in separate publications listed in the preface. The
AS210-01A operates as the control and diagnostic center when installed in the
AS210 Mainframe with the other modules. The modules can also be remotely
programmed via an IEEE-488 interface bus. In this case, control is deferred
to the bus. The module is physically comprised of five circuit card assem-
blies Al through A5. The following description pertains to the hardware
aspects of these circuit areas and is keyed to Figure 4.1, Module Controller
Functional Block Diagram. The circuit card prefixes are used to identify the
Tocation of the circuit on the schematic diagrams of Chapter 5.

4-2 MODULE FUNCTIONAL DESCRIPTION

The module controller consists of a CPU, 16K x 8 erasable program-
mable read only memory (EPROM) for storage of the program, 4K x 8 random
access memory (RAM) used as data memory and scratch pad, and an IEEE-488
interface for remote control of the system. When the unit has been address-
ed over the IEEE-488 bus, control of the system is deferred to the IEEE-488
controller (e.g., keyboard terminal). When the REM button on the module con-
troller front panel is illuminated, the IEEE-488 interface is always in con-
trol of the unit and system. Normally, the system is controlled through the
module controller's front panel keyboard. A keyboard logic unit and display
circuit provide for manual entry and display of data. Data is entered via
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the keyboard and displayed on a 10-digit LED display. Programs for entry of
the data, calculation of frequency drift rate, and self-diagnosis of the
system reside in the firmware (EPROM logic).

4-3 KEYBOARD LOGIC, CIRCUIT CARD A3

The purpose of the keyboard logic circuit is transmission of
keyboard entries to the CPU, reception of display data from the CPU, and
interface between the CPU, RAM, keyboard, and display. Keyboard interface
A3U2 is the basic component of the keyboard logic circuit card. A3U2 trans-
mits the keyboard entries to the CPU over the CPU bus DBO to DB7. SLO
through SL1 on A3U2 scan the keyboard, via decoder A3Ul, and the display via
display MUX A3U4. The SLO through SL1 outputs of A3U2 can be in one of four
states, “0", “1", "2", or "3". These states are decoded by A3Ul as follows:
State "0" drives RESET and HALT buttons. State "1" drives CONT, DISP, DAY,
SELF TEST, MIN, HOUR, YEAR, and REM buttons. State "2" drives ".", 9, CALC,
"-"  ENT, CLR, TIME, and "8" buttons. State "3" drives "O", "6", "4", "3",
‘1", "2", "5", and "7" buttons. Pressing one of the above buttons connects
the driving signal to one of the sense inputs RLO-RL7 on A3U2. The CPU is
then interrupted by A3U2 and transmits the switch position to the CPU. Dis-
play data is transmitted from the CPU to the RAM in A3U2. The display is
driven and refreshed by A3U2 without disturbing the CPU. Outputs SLO through

-SL3 from A3U2 are applied to 1 of 16 decoder A3U4. The outputs of A3U4 turn

on display driver transistors A3Q1 through A3Q6 and A4Ql through A4Q6 on the
display logic circuit card A4, These transistors are turned on one at a time
while the seven-segment display data for the turned-on digit is on the AO-A3
and BO-B3 outputs‘of A3U2. The LEDs from the pushbuttons are handled 1like
segments on the numeric readout except that the CPU turns on the appropriate
segments (numerals). The LEDs in the SELF-TEST and REM buttons are driven
separately from I/0 ports on A2U19 of the CPU circuit card.
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4-4 DISPLAY LOGIC CIRCUIT CARD, A4

The purpose of the display logic circuit is driving segments of the
module controller's 10-digit readout in accordance with signals from the key-
board logic card A3. The LED driver inputs DISDRO through DISDR9 have been
decoded in the keyboard logic card as described in paragraph 4-3. DISDRO
through DISDR4 and DISDRY9 turn on transistors A4Ql through A4Q6 providing
five volts to LEDs A4U3 through A4U7 and A4Ul2. The remaining LEDs (A4U8
through A4Ull) are supplied by the transistor drivers in the keyboard logic
card, A3. The segment data (SEG A through SEG DP) is provided by the data
outputs of A3U2 in the keyboard logic card described in paragraph 4-3. Seg-
ment data is provided to the LEDs through drivers A4Ul and A4U2 simulta-
neously with power to the appropriate digit.

4-5 "MODULE CONTROLLER CPU AND MEMORY ASSEMBLIES

The controller CPU and memory is constructed on three circuit card
assmblies Al, A2, and A5. A2 contains the single chip CPU, 4K of EPROM, 4K
of RAM, counters, 1/0 devices, and drivers. Al contains 4K of EPROM, a pro-
grammable timer, counters, IEEE-488 interface and standby battery circuit.
A5 contains 8K of EPROM.

4-6 EXTENDED PROM GPIA AND TIMER LOGIC CIRCUIT CARD, Al

4-6.1 STANDBY BATTERY CIRCUITS

- Loss of AC power would result in the loss of data in the RAM. A
standby 9.6 volt battery is located in the module controller to provide power
to the RAM circuits in the event of a power loss. The backup battery sup-
plies power to the power-off timer circuits as well as the RAM. The AS210-05
Standby Battery Module must also be installed in the mainframe and set in the
standby position for the power-off timer to function. The standby battery
module is needed to maintain the Rubidium frequency standard in the power-off
mode. The system clock is updated to the correct time when normal power is
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is restored. Loss of normal power to the module is detected in a power loss
detection circuit consisting of AlCR1 and AlCR2 which allows the 9.6 volt
module controller battery to supply power to the RAM and power-off timer when
the +11V UNREG line to board Al goes out. The 9.6 volt module controller
battery voltage is regulated to five volts through AlUl7 and applied to the
battery backup VCC terminal of the circuit card. This voltage is also
applied to transistor AlQl which gates the 10 MHz standard freguency to the
power-off timer circuit. Relay ALKl is used to check the condition of the
module controller memory battery. When a BATTERY TEST signal is received the
relay closes, applying the module controller battery voltage to load resistor
AlRS and battery condition monitor ALU9. This device has been calibrated via
ALR3, AlR2, and Al1R6 for four charge conditions, b-100, b-75, b-50, and b-25,
which are displayed on the module controller's display during the self-test
routine. The charge condition is monitored by the CPU through outputs 01,
02, 03, and Q4 of AlU9.

4-6.2 POWER-OFF TIMER CIRCUIT

Part of the power-off timer is comprised of transistor driver AlQl
and frequency dividers AlUl through AlU8. The frequency divider recejves the
10 MHz standard frequency signal from the AS210 Mainframe which is applied to
the divider and divided by 10%, 107, 10°, 10°, and 10%. The 0.1 pps signal
(£10) drives counters A2U22, A2U23, and A2U25. The binary output of these
counters represents time in 10-second increments. This data (PAO through
PA7, PBO-PB3) is fed to the 1/0 ports of A2U21. The time data is provided to
the CPU over data bus ADO-AD7. The power-off time is calculated by the CPU
when power is restored and the CPU is reset. The current value (power
restored) of A2U22, A2U23, and A2U25, is read, then the value read just
before power failure is subtracted to arrive at the power-off time.

4-6.3 INTERVAL TIMER

The 10 Hz and 1000 Hz signals are clock O and clock 2 respectively,
used by the interval timer AlUl2. The timer is controlled by the CPU via the
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CPU data bus ADO through AD7. When a WR signal is received over the control
bus and the timer is appropriately addressed by address bits A0 and Al, a
value is loaded into the timer from the CPU data bus. When a RD signal is
received, the timer sends the CPU a counter value over the CPU data bus. The
timer also produces three clocks (one is used) for use by the I/0 on circuit
card A2.

The remaining portions of circuit card Al are the 4K x 8 EPROM
(A1U14 and A1U16) and the IEEE-488 interface. AlUl4 and AlUl6 are an exten-
sion of the EPROMs located on circuit card A2 used for program storage.
AlU19 is a general purpose interface adapter that provides an IEEE-488 bus
capability for the AS210 system. AlU21 through A2U23 and AlU26 are bidirec-
tional latches controlled by the GPIA AlU19. AlU21 and AlU22 receive and
transmit data from the IEEE-488 data bus DIO1l through DIO8. The GPIA is
addressed by the CPU via A0, Al, and A2. Data is transferred to and from the
CPU and the GPIA over the CPU data bus ADO through AD7. Bus control signals
from and to the GPIA are supplied through bidirectional drivers AlU23 and
AlLU26. The CPU control bus contains the CLK, RD, WR, RESET, READY, and ALE
signals used by the interval timer, extended PROMs and GPIA.

4-7 CPU AND EPROM LOGIC CIRCUIT CARD, A2

The CPU and EPROM card contains the CPU, frequency standard lock
detection, external standard lock detection, INT/EXT timebase detection, CPU
reset, RAM, EPROM, and I/0. The CPU, A2U20, is an 8-bit data/l16-bit address
bus device. One-half of the 16-bit address is multiplexed with the eight
data bits. An address latch, A2U26, is enabled by the Address Latch Enable
(ALE) signal from the CPU to latch the lower eight address bits when they are
available on the data bus. EPROMs A2U19 and A2U21 contain their own ALE in-
put, therefore, the data/address bus can be applied directly to these EPROMs.
The 1/0 ports on A2U19 receive the mainframe standby battery charge condition
from circuit card Al and a preset IEEE-488 bys address from DIP switch A2U24
(see Figure 3.3). This s an 8-bit switch that uses the five LSBs to set a

binary address from 0-31, When this address is received over the IEEE-488
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bus, the CPU is informed that data is available to it from the IEEE bus. The
bus can be used to remotely control the module controller and all other mod-
ules of the AS210 serfes. The CPU control bus is applied to RAMs A2U7
through A2Ul4, to the EPROMs, to the keyboard interface in A3 and to the
interval timer in Al. When called, programs stored in the EPROMs are fetched
by the CPU to perform data processing functions. The I/0 ports on AlU21
receive a signal from the mainframe FREQ STD LOCK which alerts the CPU to an
untock condition in the 10 MHz frequency standard circuits. When an external
frequency standard is being used, an EXT LOCK signal is received by A2U21
from the external time base selector circuits in the AS210 Mainframe, which
informs the CPU of a locked condition. The INT/EXT signal from the mainframe
is transferred to the CPU via I/0 A2U21 to inform the CPU of the use of the
internal Rubidium frequency standard or an external standard. Transistors -
A2Ql, Q2, and Q3 are a part of a power loss circuit to sense a power loss and
Tock up the CPU via the RESET input. This prevents the CPU from processing

data incorrectly when power is restored. The 2 MHz crystal is part of the
CPU clock circuit.

4-8 MEMORY EXPANSION CIRCUIT CARD, A5

The AS210-01A " contains the memory expansion card A5 to accommodate
the additional software/firmware for operating the AS210-06 and AS210-20
plug-ins, and to perform the least-mean-squares curve fit routine for the
drift rate calculation. When fully populated, U5 through U8 (EPROM) w%11
contain an additional 8K of program storage, and U10 through Ul7 (RAM) will
contain an additional 4K words of variable storage. As used in the AS210-01A,
this board will contain three EPROMs (U5, U6, U7) and its associated address

decoding circuitry. The remaining EPROMs and RAM storage will be used for
future expansion.
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CHAPTER 5
MAINTENANCE AND CALIBRATION

5-1 INTRODUCTION

The purpose of this chapter is to provide maintenance and calibra-
tion data for the AS210-O1A Module Controller. Section I covers routine pre-
ventive maintenance procedures. Section Il outlines performance tests for
the module controller and Section III describes troubleshooting data. The
AS210-01A Module Controller does not require any calibration. Figures 5.3
through 5.7 are the schematic diagrams of the AS210-0l1A. Please contact the
factory for any assistance required in the maintenance or servicing of the
AS210-01A. :
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| SECTION I

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

CLEANLINESS 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.

MARNING

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

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

PRESERVATION 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
lightly sanding them with sandpaper.

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

5-3 PERFORMANCE TESTS

Figure 5.1 is a flow chart for the performance tests regquired to
determine if the AS210-01A Module Controller is operating properly. Please
contact the factory for any assistance required.
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Figure 5.1
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Flow Diagram of the Troubleshooting Procedure

for the AS210-01A Module Controller
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SECTION III

5-4 TROUBLESHOOTING PROCEDURE

Troubleshooting of the module controllier is generally limited to
observation of the error codes displayed on the front panel. Table 5-2 lists
the error codes that are displayed when a malfunction occurs with recommended
solutions. Table 5-3 contains common problem symptoms with possible loca-
tions of malfunctions.

5-5 ACCESS TO AS210-01A MODULE CONTROLLER

Please reference the AS210 Mainframe Manual for the disassembly
procedure of “the AS210 system to allow access to the AS210-01A Module Con-
troller. 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 its side so that the cover is facing up. Starting with the 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 toward the front panel of the module while continuing the prying action
to loosen one side of the cover from the module, then the other side. Repeat
this technique to remove the cover on the other side of the module also.

5-6 TROUBLESHOOTING THE STANDBY MEMORY BATTERY

If the Error Code, Err 1-12, continues to appear during self-test
and the system has been operated for at least four hours with the memory bat-
tery in the off position, then check fuse F1 located on the Al circuit board
in the module controller. If the fuse Fl1 is not blown then the memory
battery may need to be replaced.

5-5



Table 5-2
ERROR CODE LISTING
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ERROR CODE

PROBLEM

RECOMMENDED SOLUTION

1-01

1-02

1-03

1-04

1-05

1-06

1-07

1-08

1-09

1-10

1-11

1-12

1-13

Display RAM cannot be cleared
Display RAM cannot be written to

Keyboard interface malfunction

EPROM checksum error; one or more
bits originally programmed has
changed states

RAM read/write error

Parallel I/0 malfunction
No 10 pps to CPU interrrupt 7.5
Power fail timer not advancing

Power fail timer advancing faster
than once every 10 seconds

Interval timer malfunction

IEEE-488 interface malfunction

RAM battery back-up completely
discharged

No modules plugged in to
satisfy remote learn command

Check RAMs (A2U7-A2U14) and
associated circuits

Check RAMs (A2U7-A2U14) and
associated circuits

Poss{b1e stuck key

Check EPROMs (AlUl4, A1Ul6,
A2U19, A2U21, A5U5 through
through A5U8)

Check RAMs (A2U7-A2U14) and
associated circuits

Check 8755's (A2U19, A2U21)
Check internal timer (AlU12)
Check counters (AlU1-AlU8)

Check counters (AlU1-AlU8)

Check interval timer (AlU12)

Check IEEE-488 dinterface
1.c. (A1U19)

Press CONT; charage battery
by continuing to run AS210
system; if battery does not
charge, refer to Section 5-6

Install AS210-type modules
to satisfy this command
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Table 5-3

COMMON PROBLEMS AND POSSIBLE PROBLEM LOCATION
IN THE AS210-01 MODULE CONTROLLER

COMMON PROBLEM

POSSIBLE PROBLEM LOCATION

RANDOM DISPLAY

SELF-TEST NOT INITIATED UPON
POWER-UP
BLANK DISPLAY

AS210-01A DOES NOT EXIT SELF TEST

IEEE-488 INTERFACE PROBLEM

cPy (A2U20) or EPROM (AlUl4, AlUl6,
A2U19, A2U21, A5U5, A5U6, A5U7)
circuits

Controller standby battery is not in
OFF position upon power-up

Check +5 volt power supply to display;
check RAMs (A2U7-A2U14)

CPU (A2U20) or EPROM (AlUl4, AlULG,
A2U19, A2U21, A5U5, A5U6, A5U7)

Check address DIP switch (A2U24);
check IEEE-488 interface I.C. (AlU19)
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5-7 REPLACEMENT PROCEDURE FOR THE STANDBY MEMORY BATTERY

The memory battery is located on the inside rear panel of the
module controller as in Figure 5.2 Access to the memory battery is obtained
by removing the three (3) screws located on the backside in the upper left-
and right-hand corners of the module controller's rear panel. The two (2)

screws located along the top of circuit boards Al and A2 must also be removed.

The top cover may now be lifted and slide out the rear of the module control-
ler assembly. After the top cover has been removed, the battery holder can
be seen on the rear panel. To remove the battery it is necessary to only
remove the top screw which holds the battery holder 1id in place. The memory
battery may now be replaced and the above procedure reversed to reassemble
the module controller assembly.




STANDBY
MEMORY
BATTERY.
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MEMORY
EXPANSION
(AB)

Figure 5.2

Top View of AS210-01A
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CHAPTER 6
ILLUSTRATED PARTS LIST

6-1 INTRODUCTION

This chapter contains an illustrated parts list for the AS210-01A
Module Controller. The assembly numbers and assembly title are 1isteq at the
top of the parts lists. The parts lists are divided into six columns and
arranged in the following order:

Column 1 Item Number

Cq]umn 2 - duantity per assembly.
Column 3 - Manufacturer's Code
Column 4 - Part Number

Column 5 - Description

Column 6 - Reference Designation
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. i
ASSEMBLY NUMBER 117168 - MODULE CONTROLLER AS210-01A
i
MANUFAC- I
TURER'S
ITEM QTY . CODE PART NUMBER DESCRIPTION REF. DESIG.
| i
1 1 33472 117193 . Front panel assembly I
| 2 1 33472 117255 Module controller assy. Al
\ 31 3372 117260 Module controller assy. A2
' 4 1 33472 125465 Memory expansion A5 I
| 5 2 33472 117325 Frame section
| modification I
6 1 33472 117344 Cable assembly, ribbon
50 wire
7 1 . 33472 117350-02 Cable assembly, ribbon I
50 wire
2 33472 117353-01 Cable assembly, 2 wire l
1 33472 117264 9.6V Nicad battery
10 1 33472 117259-01 Nicad battery holder l
11 1 33472 117259-02 Nicad battery holder
cover
12 10 81349 MS51957-29 Screw PH #6-32 x 7/16" I
13 12 81349 NAS620-C6 Reduced 0/D flat washer
14 12 81349 MS35338-136 Split lockwasher #6 I
15 2 81349 NAS671-Cé Small pat. hex nut #6-32
16 6 81349 MS51957-15 Screw PH #4-40 x 3/8 l
1 17 4 07540 9742-55-0632  Standoff, hex, 6-32
| thread 7/8
| 18 6 81349 MS35338-134  Split lock washer #4 l
. 19 6 81349 NAS671-C4 Small pat. hex nut #4-40
l 20 6 81349 NAS620-C4 i;R#iduced 0/D flat washer I
| 21 4 80009 4535-632-A-0  Stand-off
l 22 1 80009 366-1690-01 Latch pull l
i
‘ i




ITEM QTY

23
24
25
26

27
28
29
30
31
32
33

34
35
36
37
38
39

40
a1

N = =

- NN =N B

PSS - NS . - N

MANUFAC- B
TURER'S

CODE PART NUMBER
80009 105-0719-00
80009 105-0718-01
80009 426-1245-00
80009 426-1246-00
80009 407-1693-00
80009 200-1837-02
80009 426-1245-01
80009 214-1061-00
80009 337-1399-00
80009 351-0449-00
80009 386-3356-00
80009  386-3657-01
81349 MS24693-C26
81349 MS51957-3
81349 MS51957-4
81349 NAS671-C2
81349 MS35338-134
81349 MS51957-30
81349 213-0192-00

M83-0005

DESCRIPTION REF. DESIG.

Latch, retainer
Latch
Frame, left, bottom

Frame, right, bottom
and top

Mount

Top and bottom cover
Frame, left, top
Tension spring

Side cover

PWB gquide

Panel, rear (altered
jtem)

Guide pin

Screw 6-32 x 4/8 FLH
Screw 2-56 x 1/4 PNH
Screw 2-56 x 5/16 PNH
Nut 2-56 SM pattern
Washer #2 split
Screw 6-32 x 1/2 PNH

Screw 6-32 x 1/2 self-
tapping, fillester head
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ASSEMBLY NUMBER 117193 - FRONT PANEL ASSEMBLY, MODULE CONTROLLER AS210-01A

MANUFAC-
TURER'S
ITEM QTY  CODE PART NUMBER
1 1 33472 117275
2 1 33472 117280
3 1 33472 117180-01
4 5 06540 19725-A-0440
5 3 06540 4505440-A0
6 5 06540 2051440-A0
7 3 81349 MS24693-C9
8 81349 MS35338-135
9 81349 MS24693-C6
10 16 81349 NAS620-Cd
11 8 81349 NAS671-C4
12 1 33472 117180-02
13 1 33472 117180-03

DESCRIPTION

Keyboard logic assembly
Display logic assembly
Panel, front, lexan

Standoff, hex,
3/16" x 5/16"

Standoff, hex
3/16 x 1/2"

Standoff, hex,
3/16 x 2/16"

Screw, flathead,
#4-40 x 7/8L

Split lockwasher #4

Screw, flathead,
#4-40 x 1/2L -

Reduced 0/D flatwasher
#4

SM pat hex nut #4
Subpanel, plastic
Panel, rear

REF. DESIG.

A3
A4

.
. . . . ’

L
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ASSEMBLY NUMBER 117255 - EXTENDED PROM, GPIA AND TIMER LOGIC (A1)

MANUFAC-
TURER'S
ITEM QTY CODE PART NUMBER
1 1 33472 117258
2 REF 33472 117256 .
3 REF 33472 117255
4 12 81349 CKO5BX104K
5 3 51642 300-50-601-
105M
6 1 81349 CK05BX473K
78277 60-RE1S-5DC
27014 1N4002
81349 RCRO7G103JS
10 3 81349 RCRO7G472J3S
11 1 81349 RN55D5360F
12 1 81349 RN55D4220F
13 1 81349 RN55D2261F
14 1 81349 RCR42G151dS
15 3 81349 RCRO7G1024S
16 1 81349 RCRO7G471JS
17 1 81349 RCR42G751dS
18 1 27014 2N2369A

DESCRIPTION

PWB 117258
Schematic 117256

Assembly drawing 117255

.lufd, 10%, ceramic
capacitor

lufd, 20%, ceramic
capacitor

.047 ufd, 10%, ceramic

capacitor
SPDT 5V relay
Semiconductor

10K ohm 5%, 1/4W,
carbon comp

4,7k ohm 5%, 1/4W,
carbon comp

536 ohm 1%, 1/4W,
fixed film

422 ohm 1%, 1/4W,
fixed film

2.26K ohm 1%, 1/4V,
fixed film

150 ohm 5%, 2W,
carbon comp

1K ohm 5%, 1/4W,
carbon comp:

470 ohm 5%, 1/4W,
carbon comp

750 ohm 5%, 2W,
carbon comp

NPN transistor

6-5

~ REF. DESIG.

€3-Ci4
c1,C2,Cl6
C15

K1
CR1-4
R1,R15

R7,R8,R12
R2

R3

R6

R9
R10,R13,R14
R11

R4

Q1



MANUFAC-
TURER'S

ITEM  QTY CODE PART NUMBER
19 1 75915 27502.0

20 2 71279 1802752-02-5
21 1 02114 VK200-20/48B
22 1 53387 3433-2202
23 3 59730 TYB-23M

24 1 27014 74LS73N

25 2 27014 74C04N

26 1 27014 74C10N

27 2 27014 74C20N

28 7 27014 74C90N

29 1 . 01295 741590

30 2 34649 MK2716T-6
31 1 34649 €8253-5

32 2 01121 316E302622
33 1 27014 LM3914

34 4 04713 MC3448AL

35 1 04713 MC68488P

36 1 27014 LM340T-5

37 14 01295 €9314-02

38 6 01295 €9316-02

39 1 01295 €9318-02

40 3 01295 €9324-02

41 1 01295 €9340-02

DESCRIPTION

Fuse, axial 2 amp
Terminal, bifurcated
Wideband choke

Male header, 50 pin
TY-RAP, cable tie
JK flip flop

Hex inverter

3 input nand

4 input nand

Decade counter
Decade counter
EPROM 2K x 8

Timer

Resistor network
Dot/bar display driver
Transceiver

GPIA

5V regulator

IC, socket

IC, socket

IC, socket

IC, socket

IC, socket
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REF. DESIG.

F-1

L1
J2

u20
u18,ull
Ulb
uio,ul13
Ul-u6,us
u7
ul4,ule
Uiz
uz4,u25
u9
u21-U23,U26
uls

u17
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ASSEMBLY NUMBER 117260 - CPU AND EPROM LOGIC (A2)

MANUFAC-
TURER'S
ITEM QTY  CODE PART NUMBER
11 33472 117263
2 REF 33472 117261
3 REF 33472 117260
4 1 81349 CMO5ED220J03
5 2 56289 196D156X9020
KA1
6 7 81349 CKO5BX104K
7 2 27014 2N2222A
8 1 27014 PN3644
9 1 27014 1N40O2
10 1 50434 5082-4487
11 6 81349 RCRO7G103JS
12 4 81349 RCRO7G6102J5
13 1 75378 MP020
14 1 81349 RCRO7G333JS
15 1 27264 09-60-1021
16 2 53387 3433-2202
17 1 02114 VK200-20/48
18 2 27014 74C00N
19 1 27014 74C04N
20 1 27014 74C20N
21 3 27014 74C93N
22 1 0129 75492
23 1 34649 8085

DESCRIPTION

PWB 117263
Schematic 117261

Assembly drawing 117260
22pfd dipped silver mica

capacitor

15 ufd 10%, solid
tantalum capacitor

1 ufd 10%, ceramic
capacitor

Transistor
Transistor
Semiconductor

Light emitting diode

10K ohm 5%, 1/4W,
carbon composition

1K ohm 5%, 1/4MW,
carbon composition

Crystal, 2 MHz

33K ohm 5%, 1/4W,
carbon composition

Wafer, 2 pin

Male header, 50 pin
Wideband choke

Quad 2-input nand
Hex inverter

Dual 4 input nand
Counter

Counter

CPy
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REF. DESIG.

C3
C1,C4
C5-Cl11

Q2,Q3
Q1
CR1
CR2

R2-R3,R5
R8,R18,R19

R4 ,R6,R7
R9

Y1
R1

J4

J2,J3

L1

u1,u2

ue

us
u22,U23,u25
ul7

u20

‘
A I




MANUFAC-
TURER'S

ITEM QTY  CODE PART NUMBER
24 1 34649 8212

25 7 3464 P8216

26 2 34649 8755

27 8 34649 P2141L-5
28 1 ol121 316A103
29 1 53387 435166-5
30 1 01121 110472
31 8 01295 €9314-02
32 9~ 01295 €9316-02
33 8 01295 £9318-02
34 1 01295 £9324-02
35 3 01295 £9340-02

6-9

DESCRIPTION

Latch
Bus driver

E PROM 2K x 8
4K x 1 RAM
Resistor pack

Dip switch (install
after W. solder)

Resistor network
IC, socket
IC, socket
IC, socket
IC, socket
IC, socket

M83-0005

REF. DESIG.

uz26

u3,u4,uls,
Ule6,u27,U028,
uz9

U19,u21
U7-14
U1s

uz4

u3o
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ASSEMBLY NUMBER 117275 - KEYBOARD LOGIC ASSEMBLY (A3)

MANUFAC-
TURER'S :
ITEM QTY  CODE PART NUMBER
1 1 33472 117278
2 REF 33472 117267
3 REF 33472 117275
4 1 27264 22-03-2081
5 1 27264 22-03-2121
6 3 81349 CKO5BX104K
7 1 56289 196D156X9020
- KA1
8 1 02114 VK200-20/4B
14 04426 39-12101
10 12 04426 39-12201
11 1 09353 7101-J1-CQ-E
12 1 53387 33433-2202
13 1 27264 09-60-1021
14 1 01295 74LS138N
15 1 01295 74LS154N
16 1 01295 75492N
17 1 75378 750-83-R33
18 1 34649 P8279-5
19 6 27014 74C10N
20 6 27014 PN3644
21 81349 RCRO56103J5

DESCRIPTION

PWB 117278

Schematic 117276
Assembly Drawing 11725
Wafer, 8 pin

Wafer, 12 pin

dufd 10% ceramic
capacitor

15 ufd, 10% solid
tantalum capacitor

Wideband choke
Switch, pushbutton

Switch, LED pushhutton

Switch, rocker, SPDT
Male header, 50 pin
Wafer, 2 pin

IC

IC

IC

Sip resistor pack

Keyboard/display
interface

IC
Transistor

10K ohm 5%, 1/8W,
carbon composition

6-11
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REF. DESIG.

P1
P2
€2,C3,C4

C1

L1

S1-10,S512
$16,525,514

S11,13,15,
17,518-24,
S26

S27
Jl
J2
ul
ué
us
ué
uz

u3
Q1-Q6

R3,R5,R7,
R9,R12,R14




MANUFAC-
TURER' S
ITEM QTY  CODE PART NUMBER
\ 22 6 81349 RCRO5G102JS
|
f 23 1 81349 RCRO5G4A72JS
24 1 81349 RCRO5G390JS
25 2 81349 - RCRO7GL81JS

DESCRIPTION

1K ohm 5%, 1/8W,
carbon composition

4.7K ohm 5%, 1/8W,
carbon composition

39 ohm 5%, 1/8W,
carbon composition

180 ohm 5%, 1/4W,
carbon composition

6-12
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REF. DESIG.

R2,R4,R6,
R8,R13,R15

R1

R16

R10,R11
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ASSEMBLY NUMBER 117280 - DISPLAY LOGIC ASSEMBLY (A4)

MANUFAC-
, TURER'S

| ITEM QTY  CODE PART NUMBER
1 1 33472 117283
2 REF 33472 117281
3 REF 33472 117280
4 4 81349 CKO5BX104K
5 1 27264 22-02-2081
6 1 27264 22-02-2121
7 6 27014 PN3644
8 6 81349 RCRO5G103JS
9 6 81349 RCRO5G102JS
10 8 81349 RCR05G510JS
11 10 50434 5082-7730
12 2 01295 75492

DESCRIPTION

PWB 117283
Schemati¢ 117281

Assembly Drawing 117280

Jufd 10%, ceramic
capacitor
Connector 8 pin
Connector 12 pin
Transistor

10K ohm 5%, 1/8W,
carbon composition

1K ohm 5%, 1/8W,
carbon composition

51 ohm 5%, 1/8W,
carbon composition

7 segment display
Hex driver

6-14
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REF. DESIG.

C1-C4

Jl
Je
Q1-Q6

R2,R4,R6,
R8,R10,R12

R1,R3,R5,
R7,R9,R11

R13-R20

U3-u12
ul,uz
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ASSEMBLY NUMBER 117344 - CABLE ASSEMBLY

DESCRIPTION REF

. DESIG.

Connector, 50 pin
Cable, 50 wire ribbon

Connector, 50 pin
Connector, 50 pin
Connector, 50 pin
Cable, 50 wire ribbon
Cable, 50 wire ribbon
Cable, 50 wire ribbon

and 02 - CABLE ASSEMBLY

Connector, 2 pin
Connector, 2 pin
Pin, crimp

Pin, crimp

Wire, 26 gauge

MANUFAC-
TURER'S
ITEM QTY  CODE PART NUMBER
1 3 53387 3425-6000
2 16" 53387 3365-50
ASSEMBLY NUMBER 117350 - CABLE ASSEMBLY
1 3 53387 3425-6000
2 2 53387 3425-6000
3 2 53387 3425-6000
4 16" 53387 3365-50
5 8" 53387 3365-50
6 6" 53387 3365-50
ASSEMBLY NUMBER 117353-01
1 1 27264 09-50-7021
2 2 27264 09-50-7021
3 4 27264 08-50-0132
4 4 27264 08-50-0132
5 9" 29005 EXE26 19/38
6 AR EXE20

Wire, 20 gauge
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. M83-0005
I ASSEMBLY NUMBER 125465 - MEMORY EXPANSION (A5)
I MANUFAC-
TURER'S
l ITEM QTY  CODE PART NUMBER DESCRIPTION REF. DESIG.
I 1 1 33472 125468 PWB
2 REF 33472 125467 © Master pattern
l 3 REF 33472 125469 Silkscreen
4 REF 33472 125466 Schematic
l 5 4 34649 D2716 IC PROM Us5,6,7,8
6 81343  74CO04N IC hex inverter u3.,4
l 7 04713 MM74C20N IC, 4 input nand gate U9
8 2 04713 MM74C10N IC, 3 input nand gate ui,2
l 9 10 81349 CKO5BX104K .1uF, 10%, ceramic C1-C10
) capacitor
10 1 53387 3433-2202 Connector, 50 pin Jl
I 11 2 27264 09-60-1021 Connector, 2 pin J2-3
12 8 01295 C9318-02 Socket, 18 pin
l 13 5 01295 £9314-02 Socket, 14 pin
14 4 01295 €9324-02 Socket, 24 pin
I 15 4 55566 4535-632-A-0  Standoff 6-32 x 9/16 i
16 4 81349 NAS671-C6 Nut, small pattern hex
l 17 4 81349 NAS620-C6 Washer, reduced 0/D flat,
#6
18 4 81349 MS35338-136 Washer, split, #6
1
i
i
i
I 6-17
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6-2 MANUFACTURER'S CODE LIST

This section includes all manufacturer's of materials used in the
AS210 system. The list is arranged in numerical order by code.
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CODE

00779

01121

01139

0l281

01295

02114

02660

02735

03797

04426

04713

05245

06090

MANUFACTURER

AMP, INC
ALLEN-BRADLEY COMPANY

GENERAL ELECTRIC COMPANY
TRW, INC.

TEXAS INSTRUMENTS, INC.

AMPEREX ELECTRONIC CORPORATION
BUNKER RAMO-ELTRA CORPORATION
RCA CORPORPATION

GENISCO TECHNOLOGY CORPORATION

ILLINOIS TOOL WORKS, INC.

MOTOROLA, INC.

CORCOM, INC.

RAYCHEM CORPORATION

6-20
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ADDRESS

P.0. Box 3608
Harrisburg, PA 17105

1202 South 2nd Street
Milwaukee, WI 53204

Silicone Products Business Department
Waterford, NY 12188
PHONE: 518-237-3330

TRW Semiconductor Division
14520 Aviation Boulevard
Lawndalte, CA 90260

Semiconductor Group

13500 North Central Expressway
P.0.Box 225012 M/S 49

Dallas, TX 75265

Ferroxcub Division
5083 Kings Highway
Saugerties, NY 12477

Amphenol Division
2801 South. 25th Avenue
Broadview, IL 60153

Solid State Division
Route 202
Somerville, NJ 08876

Electronics Division

18435 Susana Road

Rancho Dominguez, CA 90221
PHONE: 213-537-4750

Licon Division
6615 West Irving Park Road
Chicagq, IL 60634

Semiconductor Products Sector
5005 East McDowell Road
Phoenix, AZ 85008

PHONE: 602-244-7100

1600 Wincheste Road
Libertyville, IL 60048

300 Constitution Drive
Menlo Park, CA 94025
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CODE MANUFACTURER ADDRESS

06383 PANDUIT CORPORATION 17301 Ridgeland
Tinley Park, IL 60477

06540 MITE CORPORATION Amatom Electronic Hardware Division
446 Blake Street
New Haven, CT 06515

07263 FAIRCHILD CAMERA & INSTRUMENT CORPORATION
Sub of Schlumberger LTD
North American Sales
Mail Stop 14-1053
401 E119s Street
P. 0. Drawer 7284
Mt. View, CA 94042

09353 C AND K COMPONENTS, INC. 15 Riverdale Avenue
Newton, MA 02158
PHONE: 617-964-6400

11237 CTS KEENE, INC. P.0. Box 1977
Paso Robles, CA 93446

12136 PHC "INDUSTRIES, INC. 1643 Haddon Avenue
' Camden, NJ 08103

13103 THERMALLOY COMPANY, INC. | 2021 West Valley View Lane
P. 0. Box 340839
Dallas, TX 75234

13556 TRW CINCH CONNECTORS Nuline Facility
Division of TRW, Inc.
New Hope, MN

14099 SEMTECH CORPORATION 652 Mitchell Road
Newbury Park, CA 91320
PHONE: 213-628-5392

14655 CORNELL-DUBILIER ELECTRONICS Div. of Federal Pacific Electric Co.
Government Contracts Department
150 Avenue L
Newark, NJ 07101

15542 MINI-CIRCUITS LABORATORY Div. of Scientific Components Corp.
2625 East 14th Street
Brooklyn, NY 11235

16428 BELDEN ELECTRONIC WIRE & CABLE Sub of Cooper Industries, Inc.
2200 U.S. Highway 27 South
P.0. Box 1980
Richmond, IN 47374
PHONE: 317-983-5200
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CODE MANUFACTURER ADDRESS

18612 VISHAY INTERTECHNOLOGY, INC. Vishay Resistor Products Division
63 Lincoln Highway
Malvern, PA 19355

’ 19209 GENERAL ELECTRIC COMPANY Battery Business Department
441 Highway N

i P. 0. Box 861 .

| Gainesville, FL 32602

| PHONE: 904-462-3911

23936 PAMOTOR DIVISION OF WILLIAM J. PURDY COMPANY
770 Airport Boulevard
Burlingame, CA 94010

26805 OMNI SPECTRA, INC. Microwave Connector Division
Waltham, MA

26806 AMERICAN ZETTLER, INC. 16881 Hale Avenue
Irvine, CA 92714

27014 NATIONAL SEMICONDUCTOR CORPORATION
2900 Semiconductor Drive
Santa Clara, CA 95051

27264 MOLEX, INC. ‘ 2222 Wellington Court
Lisle, IL 60532

32997 BOURNS, INC. Trimpot Division
1200 Columbia Avenue
Riverside, CA

33472 ARGOSYSTEMS, Inc. 884 Hermosa Court
Sunnyvale, CA 94086

34649 INTEL CORPORATION 3585 SW 198th Avenue
Aloha, OR 97005

50088 MOSTEK CORPORATION Sub of United Technologies Corp.
: 1215 West Crosby Road
P.0. Box 169
Carrollton, TX 75006

|

50434 HEWLETT-PACKARD COMPANY Optoelectronics Division
[ 640 Page Mill Road
| Palo Alto, CA 94304

51642 CENTRE ENGINEERING, INC. 2820 E. College Avenue
State College, PA 16801
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CODE

53387

54893

55154

55566

56289

58910

59660

59705

71279

71450

71984

73138

M83-0005

MANUFACTURER ADDRESS

MINNESOTA MINING AND MANUFACTURING COMPANY
Electronic Products Division
3M Center
St. Paul, MN 55101

HEWLETT-PACKARD COMPANY Microwave Semiconductor Division
350 West Trimble Road
San Jose, CA 95131

PLESSEY PERIPHERAL SYSTEMS, INC.
' 17466 Daimler Avenue
P. 0. Box 19616
Irvine, CA 92714

R A F ELECTRONIC HARDWARE, INC. 95 Silvermine Road
Seymour, CT 06483
PHONE: 203-888-2133

SPRAGUE ELECTRIC COMPANY 87 Marshall Street
North Adams, MA 01247

ABBOTT TRANSISTOR LABORATORIES, INC.
Transformer Division
639 South Glenwood Place
Burbank, CA 91506

TUSONIX, INC. 2155 North Forbes Boulevard
Suite 107
Tucson, AZ 85745

STANDEX INTERNATIONAL CORPORATION
United Service Equipment Co. Div.
1152 Park Avenue
Murfreesboro, TN 37130

MIDLAND-ROSS CORPORATION Cambion Division
One Alewife Place
Cambridge, MA 02140
PHONE: 617-491-5400

CTS CORPORATION 905 North West Boulevard
Elkhart, IN 46514

DOW CORNING CORPORATION 3901 South Saginaw Road
Midland, MI 48640

BECKMAN INSTRUMENTS, INC. Helipot Division
Sub of Smith Kline/Beckman Corp.
2500 Harbor Boulevard
Fullerton, CA 92634
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CODE

75915

77969

782717

80009

81349

83330

83245

90201

91506

91637

91836

92194

MANUFACTURER

TRACOR LITTLEFUSE, INC.

M83-0005

ADDRESS

800 East Northwest Highway

Des Plaines, IL 60016

RUBBERCRAFT CORPORATION OF CALIFORNIA LTD.

SIGMA INSTRUMENTS, INC.
TEKTRONIX, INC.

MILITARY SPECIFICATIONS

SMITH HERMAN H. INC.
WINCHESTER ELECTRONICS

MALLORY CAPACITOR COMPANY

AUGAT, INC.

DALE ELECTRONICS, INC.

KINGS ELECTRONICS COMPANY, INC

ALPHA WIRE CORPORATION

6-24

1800 West 220th Street
P.0. Box B

Torrance, CA 90507
PHONE: 213-328-5402

170 Pearl Street
South Braintree, MA 02184
PHONE: 617-853-5000

4900 Southwest Griffith Drive
P. 0. Box 500
Beaverton, OR 97077

Promultgated by Military
Departments/Agencies Under
Authority of Defense Standard-
jzation Manual 4120 3-M

A North American Philips Company
1913 Atlantic Avenue
Manasquan, NJ 08736

Litton Systems-Useco Division
1536 Saticoy Street
van Nuys, CA 91409

Sub of Emhart Industries, Inc.
4760 Kentucky Avenue

P. 0. Box 372

Indianapolis, IN 46206

33 Perry Avenue
P. 0. Box 779
Attleboro, MA 02703

2064 12th Avenue
P.0. Box 609
Columbus, NE 68601
PHONE: 402-563-6301

40 Marbledale Road
Tuckahoe, NY 10707
PHONE: - 914-793-5000

71 Lidgerwood Avenue
Elizabeth, NJ 07207
PHONE: 201-925-8000
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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 Installation

Chapter 3 Operation

Chapter 4 Theory of Operation

Chapter 5 Maintenance and Calibration
Chapter 6 ITTustrated Parts List

Reference Publications

_..AS210 Mainframe. Instruction-Manual
AS210-01 Module Controller Instruction Manual
AS210-03 Frequency Generator Instruction Manual
AS210-04 Digital Delay Generator Instruction Manual
AS210-05 = Standby Battery Instruction Manual
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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 connected 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 assemblies. 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 listed in the preface.

1-1
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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 MHz

RESOLUT ION 1078, 1072, 10710, or 10711 selectable
SAMPLE TIME 0.5 seconds for 10~8 resolution

5.0 seconds for 10~° resolution
50 seconds for 10'10 resolution

500 seconds for 10”1t resolution
SAMPLE RATE

.
. N BN N N N N S EN En En EE e s

MAX MODE Approximately 0.5 seconds between readings
1-PER-HOUR MODE Each input sampled once per hour
RESOLUTION ACCURACY | S e e
1078 Ranee +1 part in 1078
10™% RANGE +1 part in 1077
10710 Range +1 part in 10710
1071 pange | +1 part in 10711
OPERATING TEMPERATURE | 0° to 40°C ;
POWER ' Supplied by AS210 Mainframe
WEIGHT 2.0 1bs
1-3







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 located 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 re]easekmgchgnism is pulled.

~ NOTE 2: Ensure that power is 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 will result.

T 2-1







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 folTowing 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 driff calculations. Only the lighted pushbuttons can be used
during a routine. CLR is for display clearing only.




|
\
\
i
! Figure 3.1 AS210-02 Front Panel Controls, Indicators, and
Connectors v
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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 frequency
resolution.
1078, 1077

Four resolutions available:
. 10710, 40711,

In the MAX position, the Module Controller
continuously 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 seqdence, 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 1077 resolution, 0.5 seconds for 10~
resolution.

11

resolution, 5
8

Release mechanism for removal and retention of
module.




FREQUENCY ERROR MEASUREMENT

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

B. ~ 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
10-11 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.

C. Press lighted CONT pushbutton (A) and CH 1:6 should be displayed
(B)n

D. | 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'on1y one channel is used, channel
1 is automatically selected by the program, by pressing the CONT
button.

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

F. 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 10"2 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
andmbﬁFMQfTiwbe displayed (I). Measurement can be resumed by
pressing CONT.

DISPLAY FREQUENCY MEASUREMENTS FROM MEMORY

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

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

C. 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).

" 3-5




[

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

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

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

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

‘D.

139P-09).
E.
A.

can be made.
B.

calcu]ation.r
c.

drift.)
D.

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




E. The drift rate will now be displayed for the selected channel (d).
For example, 1 3786P-12 indicates a frequency drift.over the
12

" period of time selected in step 2 of 3786 parts out of 107,

F. 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.

G. 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 display CH 1-6 at
point (B).

i .




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.

rThe Frequency Compara;or circuit obtains the signal to be measured

~ and é6ﬁbakes it with the 10 MHz Rubidium frequenc& 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, cTock 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 enable period.

Six input channels are applied to the Input Multiplexer Assembly
AlAl. The input select data is obtained from latch A1U10 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 AlU10 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 low pass filter, comparator AlUl, oscillator AlU2, and counter
AlU3. The output of AlU4 is pulse shaped by one-shot AlU5 and applied to a
low 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 AlUl.
The reference input of AlUl 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 low, a ground is provided to an LED that lights to indicate
OFF FREQ. The low is also sent to the CPU. While the comparator's output is

Tow (not 100 KHz), a 30 Hz oscillator AlU2,is emabled. The oscilttator — -
increments counter AlU3 which sequentially selects inputs to the multiplexer
AlU4. The select line sequentially outputs the multiplexer's ¢1, £10, #50,
and £100 input until the 100 KHz signal is found. When the Tine containing
the 100 KHz signal is located, the search Toop stops as comparator AlUl goes
high, inhibiting AlU2. Assuming an input signal of 1 MHz, the 10 multiplex
input 1ine 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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of 1 x 10'8 or 1 pulse out of 108 pulses. Similarly, if the oscillator were
gated for periods of 5, 50, or 500 seconds, frequency resolutions of 10'9,
10'10, and 10-11 are obtained. In order to provide a precise clock gating
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
500 seconds. The four signals are applied to time base multiplexer A2U19.
Select lines 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 A2U17 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 multiplexers 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.




CHAPTER 5
MAINTENANCE AND OPERATION

5-1 INTRODUCTION

The purpose of this chapter is to provide maintenance 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.
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SECTION I

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

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

Make sure the exterior surfaces of the unit are clean. If

CORROSION

PRESERVATION

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 lightly
sanding them with sandpaper.

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

T 5-2




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 thislchapter. '

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
Frequency Synthesizer Hewlett-Packard 8656A
Coaxial Cable (2 required) 3 foot long, 50 ohm, BNC
RF Voltmeter Boonton 92BD 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.
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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 AS210-02 Frequency Comparator RANGE switch to 10'8 and
set the RATE switch to MAX.

Press RESET on the AS210-01 Module Controller. 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 -FrequencyComparator

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 prober performance of the AS210-02

‘Frequency Comparator is desired, this procedure may be

repeated for each of the other three RANGE positions (10'9,
10719, 10711y, piease note that the GATE LED will light for 5
seconds for the 1072 setting, 50 seconds for the 10710 setting,
and 500 seconds for the 10'11 setting. This procedure may also
be run with the RATE switch set on 1-PER-HOUR.

Disconnect the -frequency synthesizer from the AS210-03.
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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,

- Section IV) are for use by qualified personnel only. To
évoid personal 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—theAS210=02 Frequency-Comparator. - Use—this—ftow-diagram with-the theory——— -
of operation in Chapter 4, the text in this chapter, and the illustrated
parts lists 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
l 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
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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 loosen 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 rembving
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
OSci]]oscopebwith Probes Tektronix 465 or equivalent
Frequency Synthesizer Hewlett Packard 8656A
Coaxial Cable (2 required) | 3 foot long, 50 ohm, BNC
RF Voltmeter Boonton 92BD OPTO1, 09 with 50 ohm
BNC adapter

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

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

/
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C. 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,

D. 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.

E. With an Oscilloscope, monitor the DC level at the test point
~TV* on pin (6) six of A2U21 Tocated on Assembly A2.. -

F. In a CW direction, adjust A2C8 located on Assembly A2*, until
the voltage level passes through a minimum DC level. 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 Contro]le? 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 AZ and the
meaning of their indications. Figures 5.3, 5.4, and 5.5 are schematic dia-
grams of assemblies Al, AlAl, and A2, respectively.

5-10




Table 5-4
ERROR CODE LISTING

ERROR CODE PROBLEM RECOMMENDED SOLUTION
2-01 Output decade regfsters cannot Check A2U5, U6, U9, Ull,
be cleared uls5, A1U10, U13, Ul4,
AlAlUl1, U2, U3.
2-02 Input selector circuit not working
properly (See Table 5-5, ALCR1)
2-03 Measurement complete, flip flops Check A2U17 or AlU10, U13,
will not reset ul4,
2-04 No measurement timebase Check 10 MHz standard,
Al1Q1, Ull, U9, U7, or
A2U15, v23, u22, Ul9, or
Ul7.
2-05 Self test measurement 8 Check 200 MHz phase lock
not within +1 part in 10". loop or counters A2U5,
ue, U9, Ull, AlAlUl, U2,
U3. See paragraph 5-18.
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-alttowable-standard —}|—on—the—indicated-inpute+—p—— -~
frequencies ' :
2-20 Data points selected for drift Choose new data points
rate calculation are separated accuracy of drift rate
by less 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.
2-23 Final data point overflowed.
2-30 Channel number specified has
. no data associated with it.
2-40 Data point specified is empty.
2-50 Remote continue comand with

module in standby mode.
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Table 5-5 _
VISUAL INDICATORS
INDICATOR PROBLEM RECOMMENDED SOLUTION
A1CR1 0ff frequency. Input selector Check AlAl, U6, U5, Ul,-
| ON mal function. u4, U2, or U3. :
A2CR1 Unlock. 200 MHz oscillator Check A2Q6, Q7, or A2U18,
ON malfunction. u20, .U25, Q8, U26, 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
columns and arranged

Column 1 -

Column 2 -

Column 3 -

Column 4 -

Column 5 -

the parts lists. The parts lists are divided into five
in the following order:

Item Number

Quaﬁtity
Quantity per assembly.

Manufacturer's Part Number

Please disregard the first two digits before the dash
when referencing these part number.

Description
A brief description of the item.

Reference Designation and Remarks

The electrical or electronic designation of the item as
shown on the schematic diagram, wiring diagram or
'interconnect diagram, and the Federal Supply Code for

manufacturers.




ASSEMBLY NUMBER 00-117169-01

FREQ. COMPARATOR AS 210-02
DESCRIPTION
FREQ COMPARATOR ASSY Al
FREQ CONPARATOR ASSY A2

STANDOFF, 6-32 THREaD t 1/4

SCREY, FLH 2-56 X 1/2

FRAME SECTION NODIFICATION
CABLE RSSY

SCREW, PH 6-32 X 3716

REDUCED OD FLAT WASHER #6

| 3PLIT LOCK VASHER #6

PANEL, FRONT, LEXAN

KNOB, BLACK

REF. DESIG. AND REMARKS

ARGOSYSTENS, 33472

ARGOSYSTEMS, 33472

AMATOM, 06540

—————————————

ARGOSYSTEMS, 33472

ARGOSYSTEMS, 33472

ARGOSYSTENS, 33472

NOBEX

SWITCH, ROTARY 30 DEGREE
ROCKER SWITCH, sSPOT
BNC BULKHEAD, RECEPTACLE

SOCKET, LED

BUTTON, PLASTIC, BLUE

COAX CABLE, 350 OHM

CONNECTOR, PLUG, 12 PIN

1TEN ary PART NUMBER
| 10 1. 01-117220-01
’ 11 1. 01-117225-01
14 a. 12-8225-35-0632
17 2. 12-NAS662-C2RE
1o °. wo-117326
20 1. 40-117351-01
21 8. 12-H851957-27
22 a. 12~-NAS620-C6
23 8. 12-N$35338-136
24 ', 10-117181-01
28 1. 65-8127
26 1. €5-14378-01
27 1. £5-7101-01-28
20 5. 18-KE-79-35
29 1, 13-Q086-13D
30 1. €0-5082-4957 LED
3 1. £3-765-55
33 °. 16-RG1 78
3s 1. 17-22-01-2121
2 1, 17-22-01-2041

CONNECTOR, PLUG 4 PIN

T 6-2

ROSE ELECTRONICS

———————————

C4K, 09353

KINGS, %1836

ELDEMA, 03797

H.P., 50434

NOBEX '
AS REQUIRED

MOLEX, 27264

MOLEX, 27264

|
|
\
|
i

&
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ASSEMBLY NUMBER 00-117169-01

FREQ. COMPARATOR AS 210-02

#ah END OF LIST

ek e

6-3

ITEN ary PART NUMBER DESCRIPTION REF. DESIG. AHD REMARKS

a7 1. 17-22-01-2021 CONNECTOR, PLUG 2 PIN

WOLEX, 27264
38 1a. 17-08-50-0114 PIN, CRINP

NOLEX, 27264
40 6. 12-1497 GROUND LUG

H.W.SHITH, 63330
42 0. UL-117194 " WIRE LIST

ARGOSVSTENS, 33472
a 1. 10-117181-02 SUB-PANEL, PLASTIC

ARGOSVSTENS, 33472
45 1, 10-117181-03 PANEL, REAR

ARGOSVSTENS, 33472
46 °. 16-ET26 AWC WIRE STRANDED TEFLON INSULATED  AS REQUIRED.
Py 1. 11-366-1690~01. LATCH PULL

TEXTRONTH, 80005
48 1. 11-386-2402-05 PLASTIC PANEL

TEKTRONIX, 80009
49 1. 11-105-0718-01 LATCH

,,,,, TEKTRONIX, 50009

se 1. 11-108-0719~00 LATCH RETAINER

TEXTRONIR, 50009
st 1. 11-426-0724-00 BOTTON

TEKTRONIX, 80009
52 2. 11-337-1399-00 SIDE COVER

TEKTRONIX, 50009
a3 1. 11-214-1061-00 TENSION SPRING

TEKTRONIR, 80007
54 1. 11-426-0725-08 TOP

TEKTRONIX, 80009
55 2. 11-386-3657-01 GUIDE PIN

TEKTRONIX, 80089
ss - 1. 12-00000000 SCREW,FLH, STL, SHTNTL , #2%1/4
s7 4. 12-M524693-C26 SCREW,FLH, 6-32 X 3/8
58 4, 12-000000000 SCREW,PNH, STL,SHTMTL, #6 X 3/8




6-4

i

i




ASSEMBLY HUMBER 01-117220-01 FREQUENCY COMPARATOR At
l ITEN ary PART NUMBER DESCRIFPTION REF, DESIG. AND RENARKS
: 4 o, 15-117223-01 PUB
_ ARGDSYSTEMS, 33472
l 5 0. w=117221 SCHEMATIC
e ’ ' ARGOSYSTEMS, 33472
l 6 0. wa-117220 ASSENBLY DRAWING
ARGOSYSTENS, 33472
27 1. 30-CKOSBX1 02K .001UFD 10% CERAMIC CAPACITOR c?
l 31349
28 1. 30-CKOSBX1 03K +O1UFD 10% CERAMIC CAPACITOR c13
81349
l 29 BERER 30-CKOSBX1 04K .1UFD 102 CERAMIC CAPACITOR €9, C15, C17-24, C26-28_
: 81349
l 30 4 30-300-50-601-105M 1UFD 202 CERAMIC CAPACITOR C11-12, Cl4, C16
CENTRE ENG., 51642
3s 1. 30-CSR13G106KL 10UFD, 50V, ELECTROLYTIC CAP c1o
l o 31349
: a2 2. 30-196D156X9020KA1 1SUFD, 10Z SOLID TANTALUN CAP 29, c25
SPRAGUE, 56289
l 42 3. 13-201 081 TERMINAL
USECO, 15849
] s0 1. 60-5082-4407 LIGHT ENITTING DIODE CcR1
' H.P., 50434
S4 1. 55-1N4734 5.2y ZENER DIODE cR2
l ‘ NOTOROLA, 04713
s6 6. 55-1N3064 DIODE CR3-CRS
‘ NATIONAL, 27014
. 59 1. 18-3429-1202 26 PIN PC MOUNT MALE HEADER 92
' T
61 1y 18-22-03-2121 WAFER, 12 PIN 3
I HOLER, 27264
64 1. 25-YK200-20/48 WIDE BAND CHOKE L1
I FERROXCUBE, 02114
66 1. 50-2N22224 NPN TRANSISTOR a
NATIONAL, 27014
I 73 9. 35~-RCROVGC1024S 1K 5% 1/44 CARBON COMP R6, Ri18, R21, R22-~24,
R26-28
81349
74 2. 33-RCRO?7G1034S 10K SZ 1/44W CARBON COMP R2, R20
l . 31349
I 6-5




ASSEMBLY NUMBER 01~117220-01

FREQUENCY COMPARATOR Al

ITEN aTy PART HUMBER DESCRIPTION REF., DESIG. AND REMARKS
7S 1. 35-RCRO7G12348 12K 52 1,446 CARBON COMP RS_
' 51349
76 1 35-RCRO7G15348 1SK 52 1744 CARBON COMP R10
81343
?7. 1. 33-RCRO7622248 2.2K 5% 1/4W CARBON COMP R?
. 81349
79 2. 35-RCRO7G2734S 27K 5%, 1/4% CARBON COMP R1S, 16
81349
80 4. 35-RCRO7G471JS 470 52 1744 CARBON COMP 83, R13, R17, RI9
81349
81 2. 33-RCR0O7G4724S 4.7K 5% 1744 CARBON COMP R11, R14
01349
82 1. 35-RCRO7G56248 5.6K 5%, 1/4W CARBON COMP R1
51349
% 1. 47-LM320MP-12 12Y REGULATOR u1s
NATIONAL, 27014
97 1, 47-LH342P-12 12¢ REGULATOR u17?
! NATIONAL,27014
98 1, 47-LH3302N DUAL COMPARATOR U1
7 NATIONAL,27014
101 1. 47-74LS00N QUAD 2 INPUT NAND GATE u16
T.1..01295
102 2. 47-74L504H HEX INVERTER ut2, u1s
T.1.,01295
103 1, 47-74LS1120 DUAL JK FLIP FLOP u3
T.1. ONLV,01295
104 2. 47-74LS123N DUAL ONE SHOT . U2, Us
T.1, ONLY, 01295
105 1. 47-74L5153N MULTIPLEXER U4
T.1. ONLY,01295
106 1. 47-74L8273N OCTAL D FLIP FLOP u10
T.1..01295
107 4. 47-74LS390H DECADE COUNTER Us, U7, U9, Ul
T.1.,0NLY, 01235
10 1. 01-125363 A1A1, INPUT ANALOG MULTIPLEXER us
ARGOSYSTEMS, 33472
13 2. 47-P6216 BUS DRIVER] U13.14
THTEL , 34649
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ITEN
1?

119

121

ASSEMBLY NUMBER 01~117220-01

aty
4.

1.

wwam END OF LIST

PART NUMBER
13-€9314-02

13-C9316-02

13-C9320-02

gy

FREQUENCY COMPARATOR At
DESCRIPTION
14 PIN SOCKET

16 PIN SOCKET

20 PIN SOCKET

REF. DESIG. AND REMARKS

T.1.,01295

T.1.,01295

T.1..01298
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ASSEMBLY NUMBER 01-117225-01

I
I
1
!
1
I
l_
I
i
I

1
I
I
I
!
I
I
!
1

ITEN Ty PART NUMBER REF. DESIG. AND REMARKS
4 1. 15-117228-01 PUB
ARGOSYSTENS, 33472
5 0: ws-117226 SCHEMATIC
ARGOSVSTENS, 33472
6 0. we-117225 ASSEMBLY DRAWING
ARGOSYSTENS, 33472
28 ", 20~CKOSBX1 04K .AUFD 102 CERAMIC CAPACITOR ¢2, C14-20, C22, C23,___
e
29 1. 30-CK0SBX 152K .0015 UFD 10% CERANIC CAP cé,
81349
30 3, 30-CKOSBR471K 470PFD 10% CERAMIC CAPACITOR ¢4, €7, Ci1
81349
3 1. 30-CKOSBR472K .0047UFD 10% CERAMIC CAPACITOR  CS
’ 81349
32 ‘. 30-196D156X9020KA1 ISUFD 10% SOLID TANTALUM CAP ¢12, €13, c21, C24______
SPRAGUE, 56289 '
3s 1. 30-CSR13G1 06KL 10UFD, SOV ELECTROLYTIC CAP 3
31349
38 1. 30-513-010-A2-10 2-10PFD VARIABLE CAPACITOR c8
. ERIE, 72982
39 2,7 "30100-100C0G689 & BPFD SX CERANIC CAPACITOR —— €9, Cro_____
CENTRE ENG.,51642
42 ?. 13-20108-1 TERMINAL
USECO, 15849
50 2. 60-5082-4487 LIGHT EMITTING DIODE CRI. CRS
‘ H.P.,50434
52 2. S5-MY2203 TUNING DIODE CR2, CR3
' HOTOROLA, 04713
54 T, 55-1N3064 DIODE CR4
NATIONAL,27014
s8 1. 18-3429~1202 26 PIN PC MOUNT CONMECTOR 92
3
60 1. 18-22-03-2021 2 PIN WAFER J5
NOLER, 27264
61 . 18-22-03-2041 4 PIN WAFER g4
MOLEX, 27264
64 . 14-60074 HEAT SINK BASE & CAP

FREQUENCY COMPARATOR a2

DESCRIPTION

- 6-9

THERMALLOY, 13103



ASSEMBLY NUMBER 01-117225-01

FREQUENCY COMPARATOR A2

1TEN aTty PART NUMBER DESCRIPTION
?3 1. 25-112305-10 INDUCTOR
% 76 2. 12-MS51957-4 SCREW,PNH, 2-56 X S/16
|
79 2. 12-NRS620-C2 REDUCED OD FLAT WASHER #2
| 79 2. 12-MS35338-134 SPLIT LOCK VWASHER #2
86 - 2, 12-HASE71-C2 SMALL PATTERN HEX NUT #2
83 1, 50-2H22224 NPN TRANSISTOR
8s 2. 50-2N5179 NPN TRANSISTOR
86 5. 50-MPS3639 PNP TRANSISTOR
9?7 . 35-RCRO?7G1024S 1K OHM 52 1/4W CARBON COMP
98 2. 35-RCRO7G103JS 10K OHM 5% 1744 CARBON COMP
99 t. 35-RCROSG4?5JS 4.7 MEG OHM 5X 1/8W CARBON COM
100 5. 35-RCRO7G151JS 150 OHM 5% 1744 CARBON COMP
101 1 35-RCRO7G223U8 22K OHM SZ 1744 CARBON COMP
102 3. 35-RCR07G221 4S8 220 OHM 5% 1/4M CARBON COMP
103 2. 35-RCRO7G27348 27K OHM 52 1/44¥ CARBON COMP
104 6. 35~RCRO7G390JS 39 OHM S% 1/44 CARDON COMP
108 1. 35-cho7c;31J§ 330K OHM 5% 1/44 CARBON COMP
|
108 10. 35-RCRO7G4714S 470 OHM SX% 1/4U CARBON COMP
108 3. 35-RCRO7G511JS S10 OHM 5Z 1744 CARBON COMP
; 109 1. 33-RCRO7G430JS 43 OHM 5% 1744 CARBON COMP

6-10

REF, DESIG. AND REMARKS

L1

ARGOSYSTENS, 33472

a1

NATIONAL , 27014
6,Q7,

MOTOROLA, 04713

Q2-95, @8_____

MOTOROLA, 04713

R1

81349

RS, R3S

81349
R6,

81349
R11, R24, R26, R34, R43_

81349
RSO

81349

R1S, R17, R19, —

81349

R13,R14

81349

R9, R189, R25, R40, R47,_
R43

81349
R4

81349

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

81349

R20,R21, R49 §

81349
R2

31349
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ASSEMBLY HUMBER 01-117225-01

1TEN ary PART HUMBER
110 1. 35-RCRO?G1314S
114 1. 35-RCRO7C4734S
113 ) 35-RCRO7G1114S
119 '2. 35-RCRO7G181JS
120 2, 35-RCRO7G27148
121 4. 35-RCRO7G4724S
122 2. 35-RCRo?caélas
142 1. 47-74LS00N
.143 ) 1. 47-74S 04N
144 t, 47-74S112H
145 8, 47-74LS1SIN
146 1. 47-74L8153N
147 2. 47-74L3290H
148 6. 47-74L8390N
149 2. 47-74LS450N
152 i 47-MC10102P
153 1. 47-MC1670P
154 1, 47-MC4044P
157 1. 47-LNM741CN

FREQUENCY COMPARATOR A2

DESCRIPTION

130 OHM SX 1/44 CARBOM COMP

. 47K OHM 5%

110 OHM SX
180 OHM S5Z

270 OHM SX

4.7K OHM SX 1/44 CARBON COMP

820 OHM S

1744 CARBON COWP

1744 CARBON COMP

1744 CARBON COMP

1/44 CARBON COMNP

1/744Y CARBON COMP

QUAD 2 INPUT NAND GATE

HEX INVERTER

DUAL JK FLIP FLOP

? T0 1 MULT

MULTIPLEXER

IPLEKER

DECADE COUNTER

DECADE COUNTER]

DECADE COUNTER

QuUAD 2

INPUT NAND GATE

DECADE COUNTER

PHASE CONPARATOR

COMPARATOR

6-11

REF., DESIG. AND REMARKS

R22

81349

R3

81349
R?

81349
R31,R32

81349
R3§,R37?

81349

R41, R44-46

81349
R38,R39

81349

uis

T.1.,01295
uie

T.1.,01295
Utz

T+ 1+5 014295

ut-u4, U7, U190,

U133, 14__

T.1.,01295
ut9

T.1.,01295
ut2, u2s

T.1.,0t295

us,usé,U8,u9, U1,

T.1.,01298
U22,u23

T.1.,01295

u2?

NOTOROLA, 04713
uz24

MOTOROLA, 04713

uts

MOTOROLA, 04713
u21

NATIONAL, 27614




ASSEMBLY NUMBER 01-117225~01 FREQUENCY COMPARATOR A2
1TEN arvy PART HUMBER DESCRIPTION REF. DESIG. AND REMARKS
160 ', 47-SP86508 DECADE COUNTER uz2s
PLESSEY,S5154
163 6. 13-C9314-02 14 PIN SOCKET
T.1.,01295
165 19. 13-C9316~02 16 PIN SOCKET
T.1.,01295
167 t, 13-C9308-02 8 PIN SOCKET
T.1.,01295
163 1. 30-CMO4CD1 00003 10 PFD SILVER MICA CAP c26
81349 ’

wwkn END OF LIST #euw
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ITEM

19

21

25

27

29

31

33

35

ASSEMBLY NUMBER 00-125383-01

INPUT SWITCHING AS3Y,

REF. DESIG. AND REMARKS

ARGOSYSTENS, 33472

ARGOSYSTENS, 33472

ARGOSYSTENS, 33472

Ut

MOTOROLR, 04713

uz

NATIONAL , 27014

u3

T.1.,01235

P

AUGRT, 91506
R1,R2,RS

81349

R3

81349

R4

21349

ary PART NUMBER DESCRIPTION
» 1. 15-125383 PWB
Q. ++-125385 SCHEMATIC
0. ++-125383-01 ASSEMBLY DRAWING
1. 47-MC1403518 3-8 DECODER
1. 47-LM36IN COMPARATOR
1, 47-74L51 38N DECODER
t. 13-6!6-ﬂG!é 16 PIN COMPONENT ADAPTOR
3. 35—RCR056!03JSv 10K OHNM 5% 1/84 ChRBON COMP
1. 35-RCROSG1 04 VS 100K OHM 5% 1/84 CARBON COMP
1. 35-RCRO3G1S524S 1.5k OHM S22 1/84 CARBON COMP
7. . 50-3D21S FET - A
V. S5-1N3064 DIODE
3. 30-CKOSBKT 04K .1 UFD 102 CERAMIC CAP
t. 30-CK058K103K' .0t UFD 10% CERAMIC CAP
1. 13-C3316-92 16 FIH SOCKET
1. 13-C9314-02 14 PIN SOCKET
28. 13-2-331272-6 MINI PIN3
2. 13-1-583773-3 3 PIN INLINE SOCKET

*44ok END OF LIST waww

6-14

Q1,a2,a3,a4,Q5,as,a7.

HATIONAL, 27014

CR1Y,CR2,CR3,CR4,CRS,CRG,
CR?

MOTOROLA, 64713

C1,C3,C4,C5,C8

31349

cz

31349

T.1.,01295

T.1.,61295

RNP, 09759

AMP, 69765
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ASSEMBLY NUMBER 00-117351-0%

ITEN aTty PART NUMBER
1 2. 17-3399-6000
2 6. 16-3365/26

wumn END OF LIST wwnw

CABLE RSSEMBLY
DESCRIPTION

CONNECTOR, 26 PIN

CABLE, 26 WIRE, RIBBON

REF., DESIG. AND REMARKS

3M

3
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CHAPTER 1
GENERAL INFORMATION

1-1 INTRODUCTION

The AS210-03 Frequency Generator illustrated in Figure 1.1 is a
modular plug-in used in the ARGOSystems AS210 Electronic Counter and Fre-
quency Standard Calibration system. This module is used for testing the
amplitude and frequency specifications of electronic counters. Eight
individual frequency outputs at nine selectable output levels are provided
by the unit. A leveling loop permits an output accuracy of better than 1
dB over 60 dB of dynamic range. The AS210-03 is programmable through the
IEEE 488 interface in the AS210-01 Module Controller. Descriptions of other
modules of the AS210 series are provided in separate publications referenced
in the preface and available from ARGOSystems.

1-2 PHYSICAL AND ELECTRICAL DESCRIPTION

The AS210-03 Frequency Generator is modularly constructed for
insertion in the AS210 Mainframe. The front panel contains controls for sel-
ection of frequency, output level, and a BNC connector for the output. The
circuitry of the AS210-03 is mounted on one printed circuit card assembly and
six Voltage Controlled Oscillator (VCO) subassemblies. The 10 MHz frequency
output is provided directly by the Rubidium frequency standard from the Main-
frame, while a :10 frequency divider provides the 1 MHz signal. Frequencies
of 500, 400, 300, 200, 100, and 50 MHz are obtained from the Phase-Locked
Oscillators (PLO) locked to the Rubidium frequency standard. Output level is
controlled via a digitally controlled step attenuator. The frequency and
level controls are scanned periodically by the microprocessor in the AS210-01
Module Controller. This data is returned to the Frequency Generator in the
form of commands for switching PLps or the attenuator. Table 1-1 is an
Equipment Specification for the AS210-03 installed in the AS210 Mainframe.

1-1







Table 1-1
AS210-03 EQUIPMENT SPECIFICATION

N E Ey N EE e llllﬁ%%dllll [

L ..%%%5 BN I Am hm N NE am

OUTPUT FREQUENCIES

FREQUENCY ACCURACY

HARMONIC CONTENT

2nd HARMONIC

3rd HARMONIC AND ABOVE

NON-HARMONIC SPURIOUS RESPONSE

OUTPUT LEVELS

OUTPUT LEVEL ACCURACY

1 MHz TO 300 MHz

400-500 MHz

OPERATING TEMPERATURE

POWER REQUIREMENT

WEIGHT

1, 10, 50, 100, 200, 300, 400, or
500 MHz selectable

6 X 107! maximum from 10°C to 40°C
Less than +5 x 107%1

maximum per day
24 dB minimum below desired frequency
30 dB minimum below desired frequency
50 dB minimum below desired frequency

1, 10, 20, 32, 40, 50, 100, 500, or
1000 millivolts selectable

+10 percent maximum, 5 percent typical
+15 percent maximum, 5 percent typical
0° to 40°C

Supplied by AS-210 Mainframe

2.75 pounds

1-3
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CHAPTER 2
INSTALLATION

2-1 INTRODUCTION

The AS210-03 Frequency Generator Module plugs into the AS210
Mainframe. The module is electrically connected through a rear edge con-
nector and mechanically retained via a front panel locking bar.

NOTE 1: Because of the high retention force of the rear card edge
connector, it may be necessary to pull on the RF LEVEL
switch knob at the same time as the release mechanism is
pulled, to remove the Frequency Generator from the Main-
frame. (See Figure 3.1.)

NOTE 2: The power in the AS210 Mainframe must be turned OFF when
inserting or removing the Frequency Generator Module.

CAUTION
AS210 series plug-ins will not work in Tektronix
TM-500 series mainframes. Severe damage will result

if operation in this mode is attempted.

Power and signal interface is provided through the Mainframe. The signal
output is from a BNC connector on the front panel.

2-1

HAD, rzesey
Lo .







5 e} }
& K

CHAPTER 3
OPERATION

3-1 - INTRODUCTION

This chapter contains operation data and instructions for the
Frequency Generator. Operator interface is provided through three controls
and a connector on the front panel of the module. The AS210-03 is designed
to be used in conjunction with the AS210-01 Module Controller. However, this

" interface is transparent to the user of the Frequency Generator. Chapter 5,

Maintenance and Calibration, explains the self-diagnostic capability of the
AS210-03 when used with the Module Controller.

3-2 CONTROLS AND CONNECTORS

Figure 3.1 is a front panel photograph of the Frequency Generator
with index numbers keyed to Table 3-1.

3-3 OPERATING INSTRUCTIONS

The AS210-03 is connected via 50 ohm cable with a BNC connector.
Select the desired standard frequency and choose the output level as re-
quired. A level adjustment is provided on the front panel for calibrating
the LEVEL (mV) control. Specific procedures for this alignment are contained
within the Maintenance chapter.

3-1




Figufe 3.1 AS210-03 Controls and Connectors
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- Table 3-1
AS210-03 CONTROLS AND CONNECTORS

INDEX NUMBER :
(Figure 3-1) PANEL MARKING FUNCTION

1 FREQUENCY (MHz) Selects one of eight standard
frequencies: 1, 10, 50, 100,
200, 300, 400, or 500 MHz

2 LEVEL (mV) Selects one of nine output
levels: 1, 10, 20, 32,
40, 50, 100, 500, or

1000 millivolts

3 OUTPUT Output connector - BNG, 50
ohms
4 LEVEL ADJUST Level calibration adjustment

(see Chapter 5)

5 None Release mechanism for retention
and removal of the module

-3-3
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CHAPTER 4
THEORY OF OPERATION

4-1 INTRODUCTION

This chapter provides a description of the circuits used in the
Frequency Generator. The circuit description is keyed to a functional block
diagram and the schematic diagrams included in Chapter 5. Details of common
type circuits (power supplies, etc.) are not included in this description.

4-2 OVERALL DESCRIPTION

The Frequency Generator circuit consists of the front panel
controls and the circuit card assemblies. Al is the main circuit board
assembly, the VCOs are AlAl through AlA6. Figure 4.1 is a functional block
diagram of the module depicting how the generator produces standard frequency

“outputs of 1, 10, 50, 100, 200, 300, 400, and 500 MHz. Front panel controls

select the desired frequency and output level. The Frequency Generator's
front panel switches are interrogated 10 times per second by the module con-
troller of the AS210 System. The frequency and level data are shifted from
the module controller's Central Processing Unit (CPU) into latches (AlUll-
frequency, AlU8-level) on the generator through a bidirectional multiplexer
AlU4, and AlU6. The CPU RD signal determines the direction of data flow

through the multiplexer. Address bits A8 and Al5 from the CPU are used to

load frequency or level data from the data bus. The output of the front
panel frequency select switch is also multiplexed with test data in AlU5 by
address bit AO. Test data informs the CPU whether the PLOs are locked and
that the output is leveled for self-test purposes.

4-1
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4-3 FREQUENCY GENERATION

The frequency generation circuits consist of six phase-locked
oscillators (PLO), frequency reference dividers, PLO voltage supply gating
circuits and the 1 and 10 MHz gating circuit. The PLO circuitry is composed
of six voltage controlled oscillators (VCO) with a common frequency divider,
phase comparator, and loop amplifier/filter. Six of the standard outputs are
provided by the VCOs AlAX (with X equaling 1 through 6 for AlAl through AlA6).
These are the 500, 400, 300, 200, 100, and 50 MHz outputs. The 10 MHz output
is obtained directly from the reference input. The 1 MHz output is obtained
by dividing the 10 MHz reference input by 10. Only one output frequency can
be obtained from the generator at a time. When the front panel switch is set
for 50, 100, 200, 300, 400, or 500 MHz, the applicable line from the fre-
quency latch AlU11 (F50, F100, F200, F300, F400, or F500) activates one of
six transistor switches (Q6-Ql). The switches allow 11 volts to be applied
to the appropriate VCO. Each VCO (Figure 4.2 and schematic diagrams Figures
5.4 through 5.11) is identical except for the frequency-determining circuit
elements. Component designators for the VCOs will be preceded by AlAX (with
X equaling 1 through 6) to differentiate them from main board components. A
varactor-controlled transistor oscillator (A1AXQl, A1AXQ2) is tuned by a
voltage from the phase detector AlU17 through the loop filter/amplifier AlU21.
The RF output of the oscillator is provided at connector AlAXJ1.

4-4 PHASE LOCK SIGNAL

The RF output of all the PLOs is divided by 10 in AlAXU1l, buffered
by A1AXQ3 and divided again by ALAXU2 (except in the 50 MHz PLO). The
frequency division accomplished by A1AXU2 is determined by the oscillator
frequency. A 5 MHz oscillator output is desired from AlAXU2, therefore the
division ratio is f/n = 5 MHz. For example, the 400 MHz PLO requires a
+8 frequency division (n = 8) at A1A2U2 since it has been previously
divided by 10 at AlA2Ul. In the case of the 50 MHz PLO, the original
division by 10 yields 5 MHz.
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45 PHASE LOCKING

The second output (J2) of the VCO, a 5 MHz signal, is supplied to
circuit board Al and is divided by 2 in AlU14 and applied to the phase
detector AlU17 variable input. The 10 MHz reference from the Rubidium
standard on the AS210 Mainframe is divided by 4 at AlU14 and AlU12 and the
2.5 MHz resultant signal is applied to the reference input of the phase
detector. The phase detector's output is amplified, filtered (AlU21), and
applied to the VCO as its tuning voltage. An unlock or unleveled condition
test signal is also provided to the CPU for diagnostic purposes through
multiplexer AlUS. When the 10 MHz output is selected, the 10 MHz frequency
standard is gated to the output by the AlUll latch's F10 line. When the 1
MHz output is selected, a :10 frequency divider AlU13 is enabled by the
AlU11 Tatch's F1 Tine. The selected RF signal is applied to a leveling
circuit by a diode switching network.

4-6 OUTPUT AMPLITUDE LEVELING

The RF 1evé1ing circuit is provided to supply a constant one volt
RMS signal to the digitally controlled step attenuator (assembly 117335).
The level control loop consists of a current controlled variable attenuator
AlU22, power amplifier AlU20, 3 dB power divider AlU19, detector A1CR3, and
comparator AlU18. The output of the switching network is applied to the
input of the variable attenuator AlU22. The signal from the output of the
variable attenuator is amplified by AlU20 and applied to the input of the 3
dB power divider AlU19. One output of the power divider AlU19 is applied to
the input of the digitally controlled step attenuator (assembly 117335). The
other output of the power divider is detected by AI1CR3 and then compared to a
reference voltage by AlU18. The resulting error voltage is applied to the
control input of the variable attenuator AlU22 through diode A1CR2 and
resistor AIR19. Note: as the error voltage applied to diode A1CR2 increases,
the attenuation of the RF signal passing through the variable attenuator
AlU22 decreases. The error voltage may be monitored at the ALC test point on
Al. AIR24 and AlC23 comprise a circuit to compensate for non-linearities
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in the attenuator. A front panel control (1K) adjusts the output level by
determining the reference voltage of the comparator. Comparator AlU15 pro-
vides an output to the CPU for diagnostic purposes. AlU15 determines when
the signa] level, detected by ALCR3, exceeds the threshold established by
dividers AlR1, A1R3, AlR4, and A1R9. The output of AlU15 goes low to i1lum-
inate LED ALCR1 when an unleveled condition exists. This information is also
sent to the CPU. An unlocked condition at AlUl7 also provides an indication
through AlUL5 to the CPU. The attenuator level of the output signal is dig-
itally controlled by the data from the level latch AlU8. The RF output
signal is therefore provided at the frequency and amplitude selected by the
front panel controls.
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CHAPTER 5
MAINTENANCE AND CALIBRATION

5-1 INTRODUCTION

The purpose of this chapter is to provide maintenance and calibra-

_ tion data for the AS210-03 Frequency Generator. Section I covers routine
preventive maintenance procedures. Section Il outlines performance tests

for the Frequency Generator. Section III contains the calibration/alignment
procedures for the AS210-03 module, and Section IV describes troubleshooting
data. Figures 5.4 through 5.11 are the schematic diagrams of the Frequency
Generator Module. Please contact the factory for any assistance required in
the maintenance or servicing of the AS210-03.
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SECTION I

5-2. PREVENTIVE MAINTENANCE

Table 5-1 lists preventive maintenance checks and services
which should be performed regularly.

Table 5-1
PREVENTIVE MAINTENANCE CHECKS AND SERVICES

ITEM PROCEDURES

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

CLEANL INESS 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 jacké with
a brush.

WARNING

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

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

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

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

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

5-3 PERFORMANCE TESTING

This section describes the procedure to test the AS210-03 Frequency
Generator to assure proper performance of the instrument. The AS210-03 must
be used in conjunction with the AS210-01 Module Controller since the CPU in
the AS210-01 monitors the controls and output of the AS210-03. The AS210-03
Frequency Generator will not operate without the AS210-01 Module Controller
installed. If the AS210-03 fails any of the performance tests, please see
Section III, Calibration/Alignment procedures, and/or Section IV, Trouble-
shooting procedures in this chapter.

5-4 RF OUTPUT FREQUENCY PERFORMANCE TEST

The foll