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WARRANTY

AUSTRON, Inc., of Austin, Texas, warrants, for one year after
delivery, to the original purchaser of any product manufactured
by AUSTRON, that same shall be free of defects in material and
workmanship. Obligation under this warranty shall be limited

to repair or replacement, at AUSTRON's discretion, of any prod-
uct or part thereof which has been returned by the original
purchaser with transportation prepaid, and upon examination by
AUSTRON, is found to be defective. AUSTRON assumes no responsi-
bility for loss or damage to equipment being returned for repair
or replacement under the terms of this warranty.‘

For this warranty to be effective, the purchaser agrees that the
equipment will be properly installed and maintained. Equipment
which, upon examination by AUSTRON, requires repair or replace-
ment of parts thereof as a result of improper installation, mis-
use, unauthorized alterations or repairs, or user negligence,

such repairs or replacement of parts thereof will be made at cost.

AUSTRON makes no representation or warranty of any kind, either
expressed or implied, with respect to equipment operation and
procedures. Any action that the user may take in reliance upon
the operation or accuracy of this equipment shall be taken solely

upon the user's own responsibility and risk.

AUSTRON shall not be liable for consequential damages to purchaser,

user, or any others resulting from the possession or use of this
equipment., '

Prior to return of a product under terms of this warranty,
AUSTRON, Inc., Austin, Texas, ig to be notified. Notification is
to include the Model Number and Serial Number of the product and
full details of the problem.
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AUSTRON MODEL 1210D PQRTABLE CRYSTAL CLOCK

1.0 GENERAL DESCRIPTION
1.1 SCOPE OF SECTION
1.1.1 This section introduces the AUSTRON Model 1210D

Portable Crystal Clock. Provided here are descriptions of the

equipment, operating controls, and indicators (see figure 1-1).
1.2 PURPOSE OF EQUIPMENT

1.2.1 The AUSTRON Model 1210D Clock is a compact
self-contained time reference providing stable time outputs at
several pulse frequencies. The timing of the output pulse can be
varied over a wide range by means of a digital phase shifter, which
has a resolution of 0.2 microseconds. In addition to the pulse out-
put, the model 1210D has sinusoidal outputs. Thus, the model 1210D
clock can be used to transfer time from one geographical location to
another. A digital time display is also provided.

l1.2.2 The case is approximately 8 1/2 inches high,
8 1/2 inches wide and 14 inches long, which facilitates portability.
This case size permits upright storage under the type of passenger
seat found on most commercial aircraft.

1.2.3 The AUSTRON Model 1210D Clock operates from a
source of 115/230 V ac , or from 24 V dc to 28 V dc, + 2 V.dec. An

internal battery pack will operate the clock for a period in excess
of eight hours.

1.2.4 The AUSTRON Model 1210D utilizes high quality
silicon semiconductors and integrated circuit assemblies. All
resistors, capacitors, and hardware are chosen for high reliability,

and where practical, to meet military requirements.



1.3 SPECIFICATIONS OF EQUIPMENT

1.3.1 The AUSTRON Model 1210D Portable Crystal Clock
consists of an AUSTRON Model 1150 Crystal Oscillator, a series of
dividers, a digital phase shifter, and output amplifiers which are
powered by a supply (which has a voltage regulator and standby

batteries). The following paragraphs provide specific information

on the model 1210D.

1.3.1.1 Physical Specifications

Height:
Width:

Length:
Weight:

8 1/2 inches (216 mm)
8 1/2 inches (216 mm)
15 inches (381 mm)

22 pounds

1.3.1.2 Electrical Specifications

Input AC Voltage:

Input DC Voltage:

Standby:

Battery Recharge:

115/230 V ac + 10%
48 - 420 Hz
24 - 28 Vdec + 2 V de

Internal Nicad battery pack
provides at least eight
hours of operation.

14 to 16 hours.

1.3.1.3 Operating Specifications

Sinusoidal Outputs
Frequency:

Level:

Harmonic Distortion:
Spurious Signals:
Pulse OQutputs

Rate:

Amplitude:

Width:

Jitter:

5 MHz and 1 MHz

1 VRMS -20 +50% into 50 ohms
30 dB from rated output

60 dB from rated output

1 PPS
+ 5 V peak minimum into
50 ohms
5 = 25 microseconds at the
50% amplitude points
Less than 50 nanoseconds



1.3.1.3 (Cont'd.)

**Prequency Change with

Temperature: Less than + 2 X 10_10 over
a temperature range of 0°C
to 35°C.

Operating Temperature

Range: 0°C to +50°C (35°C on
‘High Charge}.

Storage Temperature

Range: -40°C to +85°C.

**Performance of the timing outputs under various ambient conditions

can be computed from the following relationship:

AT

8.64 5L T + 4.32KT°; where
At = time gained or lost (microseconds)
é% = frequency offset in parts in 10_10
T = time in days
k = drift rate of the oscillator expressed in parts 10710



1.4 CONTROLS, INDICATORS, AND CONNECTORS

1.4.1 Figure 1-1 shows all panel controls, indicators,

and connectors for the model 1210D.

in the following paragraphs.

1.4.1.1 Front Panel
REFERENCE DESCRIPTION
510 Power ON/QFF
DS3 Power Lamp
s11 Charge HI/LOW
Switch
DS4 Charge Lamp
Jl EXTernal SYNC
Connector
J2 5 MHz Output
Connector
J3 1 MHz Qutput
Connector
J4a 1 MHz Output
Connector

Specific information is provided

FUNCTION -
Disconnects both ac and battery
{(Note: Plac- _
ing the power switch in the

power from clock.

"off" position will stop the
clock, even if it was operating
from its internal battery power

source.) -

Indicates ac operation. —

Selects the rate at which the
internal batteries are to be
charged.

Indicates the internal batteries

are charging at the high rate. —

BNC connector accepts an external

synchronizing pulse.

BNC connector provides 5 MHz

sinusoidal output.

BNC connector provides 1 MHz
sinusoidal output.

BNC connector provides 1 MHz

sinusoidal output.
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1.4.1.1

{Cont'd.)
DESCRIPTION
1 PPS Output
Connector

METER FUNCTION
Switch and
Meter

FINE FREQuency
Control

ADVance/RETard
Slew Rate

SLEW RATE Switch

PUNCTION
BNC connector provides one pulse-

per-second output.

Three-position rotary switch
selects, one of the following
functions for display on meter:
RF -~ The oscillator bias of
the internal frequency
standard
OVEN - Oven of the internal
frequency standard
BATT - Voltage of the internal
battery pack

Ten-turn precision potentiometer
to accurately adjust the
frequency of the internal
oscillator. This control may

be calibrated by dividing the
electrical tuning range of the

oscillator by 103.

Two-position toggle switch which
advances or retards the timing

pulse at a rate selected by the
SLEW RATE switch, §9.

Five-position rotary switch
which selects the rate (in
microseconds/second) which the

digital phase shifter slews.
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1.4.1.1

(Cont'd.)
DESCRIPTION
ARM/DISARM Switch

ARM Lamp

SET/RUN Switch

DEMAND Switch

1 SECond Indicator

HRS SET Switch

FUNCTION
Toggle switch which enables the
¢lock sync and time Setting
functions.

This lamp being lit indicates
that the clock is ARMED and

the timing of its cutput pulse
may be changed, or the HRS, MIN,
or SEC display may be set by the

appropriate pushbutton controls.

Toggle switch which halts the
clock register and allows up-
dating in the SET position, or
allows the clock register to
accumulate time in the RUN posi-
tion.

Pushbutton switch which forces

the clock register to display time —

for about eight seconds when the
ac input is absent. (Note that
the time display is continuous
when the ac input is present.)

Indicator which flashes once
per second when the clock reg-

ister is accumulating time.

Pushbutton switch which advances
the hours clock register when
the clock is in the SET mode.
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1.4.1.2

(Cont'd.)
DESCRIPTION
MIN SET Switch

SEC SET Switch

Time Display
Assembly

Rear Panel

DESCRIPTTON

COARSE FREQuency
Adjustment

AC Fuse

Battery Pack Fuse

DC Fuse

EXTernal STanDard
INput

FUNCTION
Pushbutton switch which advances
the minutes clock register when
the clock is in the SET mode.

Pushbutton switch which advances
the seconds clock register when
the clock is in the SET mode.

Indicates the time-of-day in

hours, minutes, and seconds.

"FUNCTION
Access hole to allow for adjust-
ment of the frequency at the

internal frequency standard.

Type 3AG -~ 1A SLO-BLO fuse
provides ac power supply

protection.

Type 3AG - 1A SLO-BLO fuse
provides protection for the

internal battery pack.

Type 3AG - 2,5A SLO-BLO fuse
provides protection for the DC

standby input.

BNC connector accepts external
5 MHz sine wave input with an
amplitude of at least 1 V RMS
into a 50 ohm load.
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l.4,1.2

(Cont'd.)

DESCRIPTION
INTernal /EXTernal
STanDard Switch

FUNCTION
Toggle switch selects operation
from either internal frequency
standard, or from an external

5 MHz frequency standard.



AUSTRON MODEL 1210D PORTABLE CRYSTAL CLOCK

2.0 INSTALLATION
2.1 SCOPE OF SECTION
2.1.1 This section describes the steps required to

prepare the AUSTRON Model 1210D Portable Crystal Clock for operation
or reshipment to another location. Included in this section are
instructions for unpacking, inspection, and shipping, along with

lists of fundamental electrical requirements and accessories.

2.2 UNPACKING AND INSPECTION

2.2.1 Initial Inspection ~- Immediately report any
equipment damage to the carrier making delivery and to AUSTRON, Inc.
Before applying power to the unit, visually inspect internal components
and circuit boards by removing the top cover. Examine exterior and
interior parts carefully for scratches, dents, damaged printed circuit
boards, etc., which might indicate improper handling.

2.2.2 Circuit Boards -- Exercise care when removing or
installing printed circuit boards. The recommended installation
procedure is to align the board contacts with the connector, and then
carefully insert the board as far as it will go.

NOTE: COMPONENT SIDE IS TOWARDS THE FRONT.
CAUTION: ALWAYS TURN POWER OFF BEFORE REMOVING OR

INSTALLING ANY PRINTED CIRCUITS OR INTEGRATED
CIRCUITS.

2-1



2.3 OPERATIONAL INSTALLATION

2.3.1 Accessories -- The following accessories should
be received with the model 1210D:
a) One MS type mating dc power connector.
b} One cable clamp for MS type connector.
¢) Two sets of spare fuses.
d) Two technical manuals.

e) One pcb extender card.

2.3.2 Power Connections -- This unit operates on 115 V ac
or 230 V ac + 10%, 48-420 Hz. Before connecting the ac power cable
to the source, verify that the 115/230 volt selector switch {(located
on the top of the power transformer) is in the required position
(115 V or 230 V), and that fuse Fl is 1 amp SLO-BLO 3 AG for 115 V
operation of 0.5 amp SLO-BLO 3 AG for 230 V operation.

2.3.3 Cable Connections =~- With the MS type connector
supplied, fabricate a cable to supply the dc standby power. The
connections are as follows:

PIN DESCRIPTION
A 24 - 28 V dc + 2 V dc
B Return
C No Connection
2.4 PREPARATION FOR RESHIPMENT
2.4.1 Turn power off and disconnect all external cables.

Check to see that all mounted components are in place and secure, and

that all printed circuit boards are snugly inserted in their respec-
tive connectors.

CAUTION: IF SHIPMENT OR STORAGE DURATION OF GREATER
.THAN THIRTY (30) DAYS OR STORAGE TEMPERATURES
OUTSIDE THE RANGE OF MINUS FORTY DEGREES (-40°)
CENTIGRADE TO PLUS FIFTY DEGREES (+50°) CENTIGRADE
IS ANTICIPATED, THE NICAD BATTERIES SHOULD BE
REMOVED BY A QUALIFIED TECHNICIAN.



2.4.2 Use the original packing material for shipping,
if possible. If not, enclose the unit in a suitable water and vapor
proof plastic bag. Projections and sharp edges should be padded with
a cushioning material. Heat seal or tape the plastic bag to ensure a
moistureproof enclosure. When sealing the bag, keep the trapped air
volume to a practical minimum.

2.4.3 Place the unit in a interior box of such dimensions
that will not allow movement. Place the interior box in a shipping
container of such dimensions that will allow for at least two inches

of rubberized hair (or similar material) on all sides of the interior
box,



AUSTRON MODEL 1210D PORTABLE CRYSTAIL CLOCK

3.0 OFERATION INSTRUCTIONS
3.1 SCOPE OF SECTION
3.1.1 This section provides instructions for operating

the AUSTRON Model 1210D Portable Crystal Clock. Included are general
descriptions of set-up, check out, and adjustnent.

3.2 SET-UP AND TURN-ON PROCEDURES

3.2.1 After installing the model 1210D per section 2.3,
Place the power switch (1A2S10) in the ON position (up). Verify
that the PWR lamp (l1A2DS3) is lighted, indicating ac operation.
The digital time display should light.

3.2.2 Position the METER FUNCTION switch (1A2S5) as
indicated, and verify the following:
a) RF - a reading above 30.
b) OVEN - an initial reading below 15.
This reading will increase between
35 and 65 as the oscillator oven
stabilizes.

3.2.3 Position the METER FUNCTION switch in the BATT
position, and disconnect the ac and dc power cords. Note that the
PWR lamp (1lA2DS3) is off, and there should be no significant change
in the meter reading. Reinsert the ac power cord, and verify that
the PWR lamp is on. Place the CHARGE rate switch (1a2811} in the
HI position. Verify that the CHG lamp (lA2DS4) is on, and that the
meter shows a slight movement up-scale. Place the CHG switch in
the LOW position,



3.2.4 At this point in the operating procedure a
3 hour delay is necessary in order to allow the internal oscillator
time to warm-up. In the interim, the following procedure may be per-

formed to verify the complete operation of the clock .controls and
outputs:

3.2.4.1 Check the 5 MHz and 1 MHz sine outputs and the
1 PPS pulse output with an oscilloscope. These outputs should con-
form to the specifications listed in paragraph 1.3.

3.2.4.2 Place the ARM/DISARM switch (1A2S7) in the ARM
(up) position. Verify that the ARM lamp (1A2DS2) lights. Place
the ARM/DISARM switch in the DISARM (down) position. Verify that
the ARM lamp extinguishes.

3.2.4.3 Arm the clock and place the clock SET/RUN switch
(1A286) in the SET position. The digital display should hold the
time being display. Place the clock SET/RUN switch in the RUN posi-
tion. Verify that the seconds increment. Disarm the clock by placing
the ARM/DISARM switch in the DISARM position.

3.2.4.4 Verify the function of the EXT SYNC in the follow-
ing manner. ARM the clock and apply a 1 PPS (+3V for 1 microsecond
or greater) pulse to the EXT SYNC input (lA2J1). The ARM lamp should
extinguish indicating that synchronization has occurred. Verify
the synchronization by comparing the synchronizing pulse and clock

output pulse. The pulses should be within 0.4 microseconds of each
other.

3.2.5 Approximately 3 hours after turning the Model
1210D on, the frequency of the internal oscillator should be within
the adjustment range of the front panel frequency control. Using
a meter standard and the FINE FREQ control (1A2R1), adjust the inter-
nal oscillator of the model 1210D on frequency.

3.3 TIME SYNCHRONIZATYON

3.3.1 The model 1210D clock may be synchronized with a
master clock automatically or manually.

3=-2



3.2.4 At this point in the operating procedure a
3 hour delay is necessary in order to allow the internal oscillator
time to warm-up. In the interim, the following procedure may be per-
formed to verify the complete operation of the clock .controls and
outputs:

3.2.4.1 Check the 5 MHz and 1 MHz sine outputs and the
1 PPS pulse output with an oscilloscope. These outputs should con-
form to the specifications listed in paragraph 1.3.

3.2.4.2 Place the ARM/DISARM switch (1A2S7) in the ARM
(up) position. Verify that the ARM lamp (1A2DS2) lights. Place
the ARM/DISARM switch in the DISARM (down) position. Verify that
the ARM lamp extinguishes.

3.2.4.3 Arm the clock and place the clock SET/RUN switch
(1A286) in the SET position. The digital display should hold the
time being display. Place the clock SET/RUN switch in the RUN posi~
tion. Verify that the seconds increment. Disarm the clock by placing
the ARM/DISARM switch in the DISARM position.

3.2.4.,4 Verify the function of the EXT SYNC in the follow-
ing manner. ARM the clock and apply a 1 PPS (+3V for 1 microsecond
or greater) pulse to the EXT SYNC input (lA2J1). The ARM lamp should
extinguish indicating that synchronization has occurred. Verify
the synchronization by comparing the synchronizing pulse and clock
output pulse. The pulses should be within 0.4 microseconds of each
other,

3.2.5 Approximately 3 hours after turning the Model
1210D on, the frequency of the internal oscillator should be within
the adjustment range of the front panel freqguency control. Using
a meter standard and the FINE FREQ control (l1A2R1), adjust the inter-
nal oscillator of the model 1210D on freguency.

3.3 TIME SYNCHRONIZATION

3.3.1 The model 1210D clock may be synchronized with a

master clock automatically or manually.



3.3.1.1 Automatic Synchronization -~ Automatic synchroniza-

tion is accomplished by placing the ARM switch in the ARM {up) posi-
tion. The red ARM lamp, located immediately above the ARM/DISARM
switch, will light indicating that the clock is ready to receive a
timing command. Next, connect the master timing pulse to the EXT

SYNC BNC connector located on the front panel of the model 1210D clock.
When the master timing pulse arrives, the clock will automatically
synchronize to within 0.4 microsecond timing pulse. The ARM lamp

will go out, indicating synchronization has taken place.

3.3.1.2 Manual Synchronization =-- Manual synchronization

is accomplished by using an oscilloscope, with a triggered sweep, as
a comparator and aligning the clock with the master clock pulse as
follows:
1) Trigger the sweep of the oscilloscope
with the external master timing pulse.
2) Connect the 1 PPS output from the model
1210D to the vertical input of the
oscilloscope. Set the vertical gain to 1
volt per division and the sweep rate to 0.1
second per division. The model 1210D clock
output pulse should appear on the base line.
3) ARM the clock, and select a high slew rate by
means of the SLEW RATE switch (1A259). The
slew rates, shown on the righthand side of the
selector switch, are expressed in microseconds
per second.
4) Advance or retard the model 1210D clock output
pulse at the rate selected, by means of the
SLEW RATE ADV/RET switch (1A2S88). As the time
difference decreases, select slower slew rates
and faster sweep rates until the model 1210D
is synchronized.

5} Disarm the clock.



3.4 TIME DISPLAY SYNCHRONIZATION

3.4.1 Alignment of the clock display to the master
clock is done as follows:

1) Position the SET/RUN switch (lA2S6) to the SET
position. N
2} ARM the clock.
3) Using the HRS, MIN, or SEC pushbutton switches -
(1A282 - 1A2S4), advance the display to several
seconds ahead of the desired display time.
4) When real time is in coincidence with the
digital display, place the SET/RUN switch )
in the RUN position.
5) Disarm the clock.
3.5 BATTERY CHARGING
3.5.1 Due to the difficulty in determining the state

of charge of the Nicad batteries, the following procedure is recommen=-
ed for recharging the cells:

1) Place the CHG switch on the HI position.
2) Compute the charging time using the following -
information:
a) The clock draws approximately 420 ma when -
operating from the internal batteries.
b) The batteries have a 7 ampere hour capacity. —
¢) The HI charge rate is approximately 750 ma.
d) Replace 1-1/2 times the ampere hours used. o
3.5.2 The most important thing is to not allow the heat

to build up during the

charge cycle. Therefore, at frequent intervals

during a prolonged charge cycle, the batteries should be tested with

the back of the hand.

If the bhatteries should become uncomfortable

to the touch, the charge rate switch should be set to LOW until the

batteries have coocled.

The charge may then be resumed at the HI

rate until the computed charge time is completed.



3.5.2
NOTE:

(Cont'd.)

Nickel cadmium batteries have a memory. After
repeated shallow discharge/charge c¢ycles the batter-
ies should be discharged to 1 wvolt per cell and

then recharged 14 hours. This will restore the

batteries to their maximum capacity.



AUSTRON MODEL 1210D PORTABLE CRYSTAI, CLOCK

4.0 FUNCTIONAL DESCRIPTION
4.1 SCOPE OF SECTION
4,1.1 This section provides a functional analysis of

the Model 1210D Portable Crystal Clock. The clock consists of the
circuits shown in the diagrams in Figures 4-~1 and 4-2. Each circuit

will be discussed separately in this section.
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4.2 GENERAL CIRCUIT DESCRIPTION

4,2.1 The clock's overall functions are illustrated
in Figure 4-1. A 5 MHz signal from either the internal AUSTRON Model
1150 Oscillator or an external standard is used as the timing for the
clock. This signal is shaped and divided by the Sine Converter in
order to supply the 5 MHz and 1 MHz sine outputs.

4.2.2 After conditioning by the Sine Converter, the
5 MHz signal is applied to the Time Sync circuits. These circuits
convert the 5 MHz signal to a 1 MHz signal, which is in turn applied
to the divider circuits to obtain the 1 PPS output. The 1 MHz generat-
ed in the Time Sync circuits may be phase shifted manually in accord-
ance with the SLEW RATE and ADV/RET switches in order to slew the
occurrence of the 1 PPS.

4.2.3 The output of the divider is used to generate
time of day signals in the TOD Control and TOD Display circuits. An
ENABLE signal generated in the Time Sync circuits allows the TOD
Display to be set.

4,2.4 The power supply circuits are shown in detail
on the chassis schematic Figure 4-2. AC power is obtained through

the power transformer, Tl, and rectified by the bridge consisting of
1A7CR1 -~ 1A7CR4,

4.2.5 Note that the bridge is located on a separate
assembly, A7, which is shown in Figure 4-3. The output of the bridge
is routed through either 1A6R1 and 1A6R2, or 1A6R2 to supply charging
current for the Battery Pack, A8. 1A6CR1, 1lA6CR2, and 1A6CR3 are
connected as an "OR" circuit, so that either the ac power, EXT DC

or batteries may supply the power to the +15 wvolt regulator, Al7.

4.2.6 1A1201 and 1A12Q2 are used to detect ac power.
The resultant TTL level signal is used in the TOD Control circuits.
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4.2.7 There are other circuits that have been packaged
off the main printed circuit cards. Among these is the Output
Filters assembly, A3. These filters have been mounted on a small
card in the immediate proximity of the output connectors in order
to further assure signal purity.

4.2.8 1A6Q1 is the series pass transistor for the +15V
regulator. 1Al2R7-R10 are current limiting resistors used to pProtect

the Pulse Amplifiers' output transistors against short circuiting.
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4.3 +15 V REGULATOR

4,.3.1 The 15 Volt Regulator (Al7) is a series regulator
that operates in the following manner:

4,3.2 The inductor L1 and capacitors Cl, D2 and C3
form a decoupling network. The error voltage between diode VR1 and
resistor R8 is amplified by a differential amplifier, Q1 and then
by transistor Q2. Transistor Q2 drives a series pass transistor,
located on the chassis. When the output of the regulator increases
above the set point, the collector current thru R2 decreases, reducing
the collector current of Q2 and decreasing the drive to the
series pass transistor, thereby decreasing the output voltage of the
regulator. When the regqulator output decreases below the set point,
the collector currents and drive currents increase, thereby increas-
ing the output voltage of the regulator.

4-4
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4.5 SINE CONVERTER

4.5.1 The Sine Converter assembly (Al8) contains a
5 MHz clipper, 5 MHz buffer gates, a divide by 5 stage, a decade
divider and two sine converter, buffer amplifiers.

4,5,2 The 5 MHz sinewave from the internal oscillator
is supplied through isolating resistor R2 and coupling capacitor C1
to the input of a two-stage direct-coupled amplifier made up of Q1 and
Q2. The output of this amplifier is a 5 MHz pulse which has the
proper characteristics to drive UlB, C, D, and 5 MHz buffer gate.

The output of UlB is a 5 MHz signal which is supplied to U2.

4,5.3 U2 is a divide-by-£five stage which produces a
1 MHz output from the 5 MHz input. The 1 MHz output from U2 is fed
through a low pass filter R9, C6, to the base of Q3, a collector tuned
RF amplifier. The resulting 1 MHz sinewave at the secondary of R1
is used to drive a 1 MHz output buffer.

4.5.4 U3 is a decade divider which produces a 100 kHz
output from a 1 MHz input supplied from U2. The 100 kHz signal is fed
through a low pass filter R8 and C5 to the base of Q4, a collector
tuned output amplifier. The 100 kHz signal present at the secondary
of T2 is used to drive a 100 kHz output buffer.
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4.6 OUTPUT AMPLIFIERS

4.6.1 The Output Amplifier assembly (Al9) contains
three similar amplifiers which operate in an analogous manner. This
description will consider the 5 MHz amplifier.

4.6.2 Crystal ¥l is an input filter with R2 as
its load. The transistors Q1 and Q2 form a two-stage common
emitter, collector tuned amplifier with negative feedback. The
feedback ratio is determined by R7 and R6. These amplifiers have

been designed to allow a minimum level change for a maximum load
change.
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4.7 TIME SYNC

4,7.1 The Time Sync assembly (Al5} contains a digital
phase shifter and circuits which allow the clock to be synchronized
by an external signal.

4.7.2 The digital phase shifter is made up of UL,
U2, U3, and the A section of U4, The phase shifter accepts a 5
MHz signal from the 1 MHz/5 MHz Output card and normally divides
it by 5. On command however, the divider can be forced to divide
by 4 or 6, thus "adding" or "subtracting" cycles at a rate selected
by the setting of S6. The rate commands are supplied through U3D.
The direction command is supplied through U3B.

4.7.3 The external signal, EXT SYNC, (used to
synchronize the clock to an external source) is first conditioned
and converted to TTL levels by the wave shaper circuits that in-
clude Q1 and Q2.

4.7.4 The synchronizer circuits consist of U4B and
U5. The purpose of these circuits is to generate the RO signal
and the ENABLE whenever U4B-9 has been preset high by ARM. RO
is used on the divider card to reset the decade divider chain,
thus synchronizing all clock outputs. US5SB clears U4B, forcing the
clock to be re-armed before another RO can be generated. Thus,
the clock is automatically disarmed when synchronizing from an
external source.

4.7.5 The ENABLE signal is used to enable the ADV/RET
switch and the SET/RUN switch. DISARM must be manually generated
by the ARM/DISARM switch after arming the clock to use either the

slewing or clock setting functions.

4.7.6 The lamp driver, Q3, turns on the ARM lamp

whenever U4B is in the armed state.
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4.8 DIVIDER CARD

4.8.1 The Divider assembly (Al4) contains provisions
for eight cascade decade dividers.

4.8.2 The 1 MHz TTL output from the Time Sync
card is divided to 1 Hz by means of six cascade decade dividers.
The resulting 1 Hz and other intermediate rates are used by the
Clock Driver and the Phase Shifter cards.

4.8.3 The RO signal originates on the Time Sync
card, and is used to reset all dividers when synchronizing the
clock to an external source.
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4.9 PULSE AMPLIFIER CARD

4.9.1 The Pulse Amplifier card (Al3) contains four
identical pulse shapers and line drivers.

4,.9.2 Ul is a one-shot multivibrator which accepts
a TTL signal from the Divider card. The output of the one-shot
is a pulse of fixed duration, determined by R2 and C§. Q1, Q2,
and Q3 form a line driver capable of delivering a 5 volt pulse
to a 50 ohm load.

4.9.3 Only the required circuits will be connected in
order to conserve power. Normally only one circuit will be used
for 1 PPS,.
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4.10 TOD CONTROL AND DISPLAY

4.10.1 The Model 1210D TOD Display, which is composed
of assemblies A4, A5 and various controls which are mounted on

the front panel, is covered by a single description and schematic.

4.10.2 The model 1210D A4 assembly contains six
dividers, Ull through Ul6, and six decoder/driver/displays, U2l
through U26. The A5 assembly contains a quad Z2-line to l-line
data selector, Ul2; a one shot, U23; a flip flop, U22; and various
gates.

4.10.3 In the RUN mode, a 1 PPS signal from the clock
divider is processed by the sliver generator, composed of A5Q1, AS5Q2,
and A5U11D, and applied to the Al input of the data selector, A5UL2.
The Y1 output of A5U12 drives the units seconds divider, A4U11l, which
is decoded and displayed by A4U21. The OD output of A4Ull drives the
tens of seconds divider A4Ul2, which is decoded and displayed by A4U22,
When a six is present at the outputs of A4Ul2, it is detected by gate
A5U1llA which furnishes a pulse to the reset gate A5U11B and to the
A2 input of the data selector, A5Ul12. The v2 ocutput of A5U12 drives
the units minutes and tens of minutes dividers and decoder/displays
in similar manner. Gate AS5U13A functions like gate AS5U11A by furnish-
ing a pulse both to the reset gate A513B and to the A3 input of the
data selector, ASUl2. The Y3 output of A5Ul12 drives the units hours
divider A4U15, whose output is decoded and displayed by A4U25. The OD
output of A4U15 drives the tens of hours divider A4Ul6 whose output is
decoded and displayed by A4U26. The units hours and tens of hours
dividers A4Ul5 & 16, are cascaded together to form a divide by twenty-
four stage: the QC output of A4U1l5 and the QB output of A4Ul6 are
detected by gate A513D and applied to the reset gate A513C, which
then reset both AS5UlS5 and A5Ul16. The A4 input of the data selector
A5U12 receives a 1 PPS signal from A5Q2, and the ¥4 output drives
the 1 SEC lamp A2DS1.



4.10.4 In the SET mode an ENABLE will be present at
A2S56A from the clock arm circuit. When switch A2S6A is placed in
the SET position (up), the Q output of A5U22A goes high., This is
connected to the select input of the data selector AS5UL2 and selects
the B inputs, thereby isolating the seconds, minutes and hours
counters. The divider A5U22B receives a 10 PPS signal from the
clock divider and divides it by two. The resulting 5 PPS is applied
to the one-shot A5U23B, whose time constant is approximately one
usecond. The one usecond 5 PPS signal is present at gates ASLUllC,
A3U21D, and A5U21C, which are controlled by switches AZ284, A283,
and A2S2 respectively. These switches allow the 5 PPS rate to be

applied to the seconds, minutes, or hours counter, as selected.

4,.10.5 The one-shot A5U23A is used to enable the clock
display when an ac signal is present to retrigger the one-shot or
when the demand button is pushed during standby operation. The
time constant for ASU23A is approximately 8 seconds. Switch A2S6B
will turn on display regardless of the state of ASU23A.
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4.11 INTERNAL OSCILLATOR

4.11.1 The AUSTRON Sulzer Model 1150 oscillator (A9)
employs a high quality 5 MHz, fifth-overtone, high-temperature bake-out
crystal unit which exhibits exceptional retrace and long-term aging
characteristics. The crystal is mounted in another proportionally
controlled oven. This arrangement assures almost complete freedom
from frequency shifts due to environmental temperature changes.

A high-gain AGC system is used to keep the crystal drive level constant,
assuring excellent long~term aging.

NOTE: The AUSTRON Model 1150 is a sealed unit,
and as such, is not field repairable. If
this assembly is found to be in need of

repair, return it to AUSTRON, Inc. (see
section 6.0).




the technician with a general approach to maintaining the model 1210D.

Included are trouble analysis guides and general maintenance procedures.

1)

2)

3)

AUSTRON MODEL 1210D PORTABLE CRYSTAL CLOCK

MATNTENANCE

5.1

5.1.1

5.2
5.2.1
SYMPTOM

(PWR Lamp)
to light.

1A2D83 fails

Charge lamp fails to
light (1A2DS4) when line

lamp is on.

BATT circuit test reads
high.

OVEN circuit test reads

low.

RF circuit test reads low.

SCOPE OF SECTION

This maintenance section of this manual provides

TROUBLE ANALYSIS GUIDES

Specific information is provided in the following:

PROBABLE CAUSE

1.
2.
3.
4.
5.

AC power not available,.
Power switch not ON.

Power cord not connected.

230 V selected when using 115 V.

Lamp is burned out.

Lamp burned out.
Switch 1A2811 cpen.

Blown 1AIQF2.
Open 1AZ2510.
Battery pack open.

Oscillator is in warm-up stage.

Supply voltage to oscillator is low.

Defective oscillator.

Check ocutput of oscillator;

be 1 V RMS, unloaded.



6)

10)

5.2.1 {Cont'd.)
SYMPTOM
All meter functions not

correct.

ARM lamp will not light
after placing switch 1A287
in the ARM (up) position.

Cannot set TOD display.

1l SEC lamp (l1A2DS1) does
not flash each second.

TOD display not incrementing

time,

PROBABLE CAUSE

1.
2,
3.

5)

1)

1)

2)

4)
5)

Bad power supplies.
Meter 1A2M1 is bad.
Switch 1A285 is bad.

Switch 1A2S7 is bad.

ARM lamp 1A2DS2 is burned out.
Logic on TIME SYNC pcb (Al5)
not functional.

Clock is not ARMed.

ARM circuit not functional.

SET/RUN switch (lA2S6) not in SET
position.

10 PPS input not present on TOD
gating circuitry (AS).

TOD control pcb/(A5) not functional.

SET/RUN switch (1A2S6) not put into
RUN position while clock was ARMed.
Lamp (1A2DS1) is burned out.

1l PPS not available from clock
logic.

Display not functioning because
ac not prsent. Press DEMAND
pushbutton.

1 PPS from clock logic not
available.

Clock not placed in the RUN mode
with the clock ARMed.

TOD CONTROL pcb not functional.
Divider on TOD DISPLAY pcb not

functional.



11)

12)

13)

14)

15)

16)

17)

PROBABLE CAUSE

5.2.1 {Cont'd.)
SYMPTOM '
Clock output cannot be 1.
slewed. 2.
3.
Clock will not sync. 1.

Sine Wave output not present. 1.

Pulse output not present. 1.
2.

. No clock outputs are 1.
functional. 2.
Cannot adjust coarse 1.
frequency. 2.
Batteries will not operate 1.
unit for 8 hours. 2,
3.

Clock not ARMed.

Slew rates not available from
divider chain.

Switch 1A289 open.

Switch 1A288 open.

TIME SYNC pcb (215) not functional.

Clock not ARMed.

External SYNC pulse not available.

at connector 1A2J1.

TIME SYNC pcb (Al5) not functional.

Check associated buffer card.

Check associated output filter.

Check PULSE AMPLIFIER pcb.
Check DIVIDER pcb.

0SC switched to EXT. STD. input.
Power supply is bad.

Tuning tool broken.

Defective oscillator.

Not charged for 16 hours.
High charging circuit not
delivering 500 to 750 mA.
Replace batteries.



5.3 GENERAL MAINTENANCE

5.3.1 Check capacity of Nicad batteries every six
months. Deep discharge and recharge for 16 hours. When batteries
do not give required standby capacity replace them. (See

paragraph 1.3.1.2.)

5.3.2 No other periodic maintenance is required.



AUSTRON MODEL 1210D PORTABLE CRYSTAI CLOCK

6.0 REPLACEABLE PARTS
6.1 SCOPE OF SECTION
6.1.1 The following is a list of replaceable parts

which includes the reference designator, description, and AUSTRON
Part Number. For convenience in ordering from local suppliers,
the manufacturer's part number and the manufacturer's Federal

Identification Code (FIC) are also given where applicable.

6.2 ORDERING REPLACEMENT PARTS

6.2.1 To order replacement parts from AUSTRON, Inc.
address order to:

Austron Inc.

P.0O. Box 14766

Exit 248, N. IH-35
Austin, Texas 78761

Specify for each part; l)model and serial number of the instrument
from the rear panel label, 2)complete circuit reference designator,
3)AUSTRON part number, 4)description.

6.2.2 To order parts not listed, add a complete descrip-

tion of function of part and location.

6.2.3 Part numbers as shown will change occasionally as
vendor items are re-evaluated or as improved components become available.
The equivalent part currently used in production at the time orders
are received will be shipped. Where manufacturer's part number or
FIC is missing, any reputable manufacturer's part of the appropriate

value, indicated in the description, may be used.



6.2.4 The circuit reference designator includes the
reference designator prefix in the page heading plus the reference
designator for the individual part. 1If, for example, the reference
designator prefix for a circuit board assembly is 1A4A7 and the
desired componenet is capacitor Cl, the complete circuit reference
designator would be 1A4A7Cl.
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AUSTRON MODEL 1210D PORTABLE CRYSTAL CLOCK

7.0 OPTIONAL ASSEMBLIES
7.1 SCOPE OQF SECTION
7.1.1 This section lists the special options available

and describes the changes to the AUSTRON Model 1210D Portable Crystal
Clock for each of these options.

7.2 LIST OF OPTIONAL ASSEMBLIES

7.2.1 The following is a list of the different options
available, and a description of each:

Model Number Description

1210D-901 10 MHz, 5 MHz, 1 MHz and 100 kHz
sinusoidal outputs; 1 PPS
pulse output.

1210D-02 5 MHz, 1 Miiz, and 60 Hgz
sinusoidal outputs; 1 PPS
and 1 PP10S pulse outputs.

1210D-03 10 MHz, 5 MHz, and 1 MHz
sinusoidal outputs; 100 PPS,
1 PPS and 1 PPM pulse outputs.



7.2.2 Figure 7-1 may be referenced to show the location
of the outputs on the front panel. A chart is included to illustrate
the descriptive differences between each unit. Notice also that the
reference designators for the additional connectors are included in
figure 7-1.

7.2.3 The following sections discuss the difference
between each optional assembly and the previously discussed model

1210D assembly. Chassis circuit diagrams, circuit descriptions,

schematics and parts list are included, where applicable, for the
variations.

7-2



7.3 MODEL 1210D-01 PORTABLE CRYSTAL CLOCK

7.3.1 The model 1210D-01 Portable Crystal Clock has
10 MHz, 5 MHz, 1 MHz, and 100 kHz sinusoidal outputs as well as a
1l PPS output. These outputs retain the specifications detailed in
section 1.3. This version is the same as the model 1210D with the
addition of a 100 kHz Output Amplifier (A20). The Output Amplifier
(A19) has been replaced with the 10 MHz, 5 MHz, 1 MHz Output Amplifier
(AUSTRON Part Number 10397342). The Sine Converter (Al8) has the
optional 100 kHz section installed. The Final Filter (A3) has been

replaced with one having four sections tuned to the appropriate
frequencies,



: - RAEVISIONS
F ZONE|LTR DESCRIPTION DATE APPD
‘ -.
k H | Revisgp -2 Sukscessy Fe2 ECo® 3179 W4T A0
:
‘s
|
=
:
1
. . . o
3 NOTE: "J " NUMBERS SHOWN IN PARENTHESIS ARE FOR REFERENCE ONLY
S AND ARE NOT ON THE SILKSCREEN. .
: SILKSCREEN VARIATIONS
F DASH POSITION ARTWORK
' : NO. A B C D E F G H REV §TATUS
. (J2} {(J3} 4} (d5} _
NONEy  — SMHZ | IMHZ | IMHZ | 1PPS 12100 C
. G2y | W3 | WA 5T | We) .
- U1 — oMbz | 5MHz | 1MHZ |iooknz | 1eps | T |'#10D-0f B
g - — (J2) {J3) (WY {J5) (V8 (J7) .
E‘ . 2 5MiHZ_| 1MHZ | 60HZ | 1PPS _|iPPios | eopps |210902) D
{32 {J3) W4y RG] Wl | W7 -
o -3 liomdz | smHz | iMHz jaopps | 1pps | ippm  [21OD03] A
| :
\' .
TOLERANCES
UNLESS OTHERWISE SPECIFIED AUSTRON INC, ..
DECIMALS [FRACTIONS] ARGLES ' AUSTIN, TEXAS
MATERIAL: PANEL - FRONT
-{ SIZE |CODE IDENT
1 - N
71 feNem | ISERT 5-5-75 0 009 96192 *
ES FIG HO GHECK 3 24672
' DRFTSMN| BARKER  |B-14-75[SCALE 14 | f[sneer 2 oF 2

1




b
H
' -
: /
| AUSTRON MODELT """ 7 CRYSTAL CLOCK |
DEMAND 15EC
L ) - o .
FINE FREQ METER
o : + : " FUNCTION
. HR'S MK i Valinns
O BVEN
. 9 9 9 e
: -SET — - o :
) © . SLEW RATE ©
O ARN Us/s - O
RUN
7 SYNC
B L 7 T DISARK
i ; Kl ; . _ - OUTPUTS
. ' OFF - LeW - - Co03-Cooa- GI73 G T3 e Wit almius OO Y
— /7 /{ / / / /? |
- A B c D E F C
APPLY NOMENCLATURE TO THESE POSITIONS PER CHART ABO!
109 96193 % 1210D Ty
) NEXT ASSY USED ON REF
APPLICATIONM




-t 1 O I - T T

. REVISIONS
IOKE|LIR DESCRIPTION DATE APPD
— |Fe =asen _ 3-15-78] AL
A [REVISED PER ECO 2344 ¢ 2346 -2d 7 A58
45V
a4 TOD DiSPLAY
TPFS AS
tOPPS
AC TOD
a—rQ—SB CONTROL ’;'
SET/ Az | O—RUN | SEC
RUN 6.1 DISPLAY ON A2
[+] DSy
lA2 lAz l,na—l:.z -
B
HRS |MIN 1SEC |DEMAND
e
TIME SYNC DIVIDER PULSE AMPLIFIER
AIZXAIS . A2XAM oy ARRXAIZ .y
. o—T 4l 5Y
— >
T 3 S s AlIZR7IO0
.2 > >
© > -
o1 [+my nese @ o2 ] 1 — ;1
ADY . ?;{LEV&' 200 > > AlZRB
:: RET 04 AZ - AT o > SN
= > AZ258 bs2 2K > > 1Ch
L -— . k-3 o>
r > £ K > >
i ENABL — >
> B > >  AlZRS
>
> D [[s}¢3
>—1 >
> >
>— > AIZRIO
> - - >—AAA
R > on
el >
Y '
 +5Y -
SOURCE
= A2
) J6
EXT IPPS

SYNC

TOLERAKCES
UMLESS é.rn(nmst SPECIFIED AUSTRON INC.
OECIMALS [FRACTIONS| ANGLES AUSTIN, TEXAS
MATE AL : SCHEMATIC DIAGRAM -

N/A

210D -0l CRYSTAL CLOCK

STZE ICODE IDEMT

127 96207 12100-01 -2 - b - NO
NEXT ASSY USED OM REF DTS FiG NC :::z:x f{j’{;//{: i//;/_; 4 24672 23 96570 A

APPLICATION DRFTSMNI LDP 2/23TESCALE N/A- | . [sHEET T oF ¢ |




] Al |
EXT DC N b AL AllL2 I A6 CR2
A AJ[ A : l MRil2S +5Y
. ~ ! !
+22-32 } Wmﬂmlnn :
vDC 8 d Al Al
! T I |
| |
P - i = = 1
D N5/230V e it - A2 Al2
40-400HZ - oo
— Al Wi AIOF 1A . o 8 :ﬁ? | .ll]IJF 4700
! 114 TR cRz! A6 CRI
i ‘ ; A ' i MR1i25
[ L. 1 i '
: I i ¢ Las Sas  das
] M R 1 t|cga ./ CR3 ¢l SR RZ
i T PWR | CHE Jer-———— Izsoo 200 <2000
P\"!'R A2 Dsa, AP DS4s = ur liow 10w
. ! 1
I5v ] (S CHG——-—e———-EAE N
AIOF2 ! AG CR3
ABJA :Pi-Al[i“ Pl cﬂ c - ot
? AEJIB AZ S108 A2 RE INGB29
_— = AIAB 301 K
— 1% :
RF
B £ -
exT MO o OVEN L
[ 51D -0
' IN EXT INT- gg oBATT |
- sTO
- Hisy QUTPUT AMP OUTPUT AMPLIFIER] SINE CONVERTER +15V REG. +5V REG.
YAl T . Al2 XAz} AIZXAZO AIZXAIS ISV A1ZXAIB Al2XAIT AIZXALG
I)—————i 1< i b o
—t— > > > >
1 = g > ;i >
.y ‘ > - a— >
/ [RoCEL 5§ & 5o > s | = & s
J 150 > > >—uD - > >
NSCILLATOR > 3 3 2 3
> > > > >
9 > > e > >
10 < < _ A0S o o
> > > = . > >
> > b >
> > > S -
> > :j— ¢
15> > 15 IS
> > > >
> > > >
> >—J > > >
R . . B AG
> > > A 5
209 — 20— : >
B > b = > >
l’ > e g 22 > AlC >
F3
r -L- . 2.5A
Ad
H La 3
s ]
i
i R4 | el T e
- @ +® __*—@
= A2 = AZ T A +15V
- 43 da J2 SOURCE
I00KHZ [ MHZ IOMRZ  SMHZ

3. A8Q!

l. ALL RESISTORS

NOTES:

IS AN MJE3055.
2. AI2Q! AND AlI2Q2 ARE 2N3504.

174¥W 10 % UNLESS

OTHELWISE SPECIFIED.
v




APFD -

|
REVISIONS
LTR DESCRIPTION

DATE

20NE

| s
TOD CONTROL

f_’S
PPS

ET /7 RUN
SPLAY {m

DEMAND

-

HRS MIN SEC

gf ir ,J>f

ReLgAasEp

. TOLERAHKCES R
UHLESS OTHEAWISE $PECIFIED AUSTRON INC. :
FRACTIONS| ANGLES = AUSTIN, TEXAS o

DECIMALS

BLOCK DIAGRAM

MATER-IAL:-:.‘
T “1210D- 0| CRYSTAL CLOCK
= = LENGR wUM — SIZE CDDE_IDENT 154 96555
D ON REF DES | FIG NO [ 2{(;1;]2'/_/}/_) é:;;;f 3 24672 .
ICATION orrTsMn] S.Schmidt [2-2278 |scate NA | - Isneet | - oF |




SULZER

1130
DscC.

JEXTD

i
I
!
|
¥
L
|
|
|
|
|
|

éXT SYNC =

|
.
L

ENABLE

i

o
+22-30v—=q - All
b

I
|
|
|

AIT -

-
*IE!VfREG

|

45V

127 96207

NEXT ASSY

AT




21gy?
w100
QOaGA
76814
21947
Zl9wy

14

ST=SH1~-v9NTgSH
Y=l GUENY

T=86O2%6T12
SO9e=000T04
L100=90T149%
G00=1T0TGG

10296127
Gyleb6e0l

Ldavd NOYHLSOY

ANEZy 130N 44855y TluNT
fINYM M ]rin|

12vi80D LAN9I0S ¢ IHITYHILS 4npng

Qal ety $AWYT1D)
VY W
WAL X4 S ASSY HD A

NOFLdEATISIO L9
v T
XLAdMd #H1vaafs3a
(=90796T7F HIURNN
TO=UOTZT VA ¢6D0T) AYLSAH)

TO=30TZT THO)W 1STT SLuvd TIvithve«

ALTINVOO
408 AHI49 A
A 3SS Y
AMd 388 Y



hl1GHT
P L I
ZLa%?
2149467
elon?
O%4 30
U a9rn)
hgan
DEAR N
2lLe2
21G%¢
Flonw?
Flun?
21ony
cLany
Zlany
2LR%7
slake
21as7
ZlG%s
Zldny
Zlans
T
FlUhg
P L
Z1lGH2
Alae?
2lawy
197
ZlGyZ
lubd
lae?

14

HIGG [ = N0T

D=1 155=-4¢76
=1l T58=wg7A
0=TLISS~27224
O=1LI{S5=RrZ2A

EAvd <ydwe

Y LI &

SNUD=4GD207%
THLQRNZN
[HL 9K
Tl OQANZN
19 hpid0

SEOO=08 202G

SNNN=0EROZ2G

SONN=NERGZS

GUON=0FRNIG
£GLIR0IEN

E=6NZ23ALON
T=Rr02961 0G40
HOEH6L00
6EQELAREDT
Z2HeEl AV 0T
GZ096C0T
LETLIRENT
L09%6E0T
R19%AEOT
H1996F01
T=GAGHALDT
£9L96E0T
NG296€01
SRTOAEOT
HIHIAZOF
Z129/071
Y39y 6¢€01
11296011
HRIYAREDT
QRTI6ENT
GCELAENT
T=C613660GT

LAV A MOHESOY

N THSOE  ENOO DS
(v Idd + HIHS Y -
Oy adg Y IHSY
CYN13dd $u3HSew
e ud S P-AHS T

ZAUXH/IYTLT
' SARSTAR A
C/TXR/TXTLY?
IZARSTAR S VA I
AUTINONY L DA nvH

Lyudnitd SN =03 A0

PRI AL Sat) m WA AN

Laned ¢ 43AND
diw? Lid Nl ZHAROT=ASSY CHYH DA
dny INdINN THw{8G 601 ASSY #HOd
HA ]l AFANDD ANTS ASSY =D

ALYV ING I J0A GFE $ASSY B
ALY 1IN QUM G+ CASSY (IHVOH Dd
INAS Awll $ASSY HDd

HAGIATG $ASSY (IHVUH Dd
AT AL 1dmv 4SSN H=ASS Y {IHYOH Do
LD HALINE S ASSY HDd

d4L7THd D00 #ASSY vidd

HydH AASSy T1Invd

(9901 §8=0F) 0911 9S04
ASSY vt AMELLYA

90U T ar=ASSYy (xgidgd D

(9% ASSY 31974

TIAHENTY At L ASSY A0
A4S I (L $ASSY £Dd

A4E1H yinld sASSY HDd

LA $ASSY T1dmvd

aasan jfw

0 o Ad)vdS
i #30vds
AN HADvdS
Orllird H#47vds

NOT LdTHISHU I HeA

v4 T
[ X1d34d A01vn9LS I

1=ROZ9A 1S d4Buy

GO LET T3S 8 ASSY TTviNT 4

D=d01 1l T4 FSTT Stdvd TI9eey

Hlidu
ETldw
P hdw
Oldw

s
oo
v
Qe
Sdw
il
¢
Cdw
Tdnt
v
6Ty
QTy
L1v
Siv
iy
7lv
elv
21y
Tiv
Ly
&Y
By
LV
9y
“y
v
£y
év
1y

43

AL LMY
ERINEEEE
ATIHw IS Y
A~ ASSY



e

i
1)

e

Q
=)
3
ey e
alaey
AT14HT
HTGRT
HETGw |
HluyT
ATGHT
olqh |

[L.001 5
Ay
A I

B

HATE

QAT

RAETE

gh{Z
G TH AN
DO TH M|
G T HNT
TGOS TYHOT
CIOG = A
HEOGT = H*T
HTOG T=bH( |

bavd O4n

e

“eETZ2=-01702¢
wh1é=01202¢
SRT=012:0729
HhlZ=0121é4%
OTON=4NZ(324
DTAO=G0202724
DTUL=-902026
NTO0=G0208%
GUON=GNZNOZG
SONy=¢NZnzg
GOON=40d0N7Y

Luvd RSNV

i)

FAVAEYH /4 WY
ANOMIHYH/ A dA8YN S
Aty /2 pdH
Jgymitnyr/m ndeHn g

HALSy ¥
HALC Y
HAHS Y
HAHS ym
AL NSNHY
YA THS A
Aed [ HSTHY

MOT LT #2544

$MTAROR
%Ay

Hilw s dddanA

Faddmndg
AATHO S
FAT M wDNUG
AT A ADNIS
JALTHG ¥INES
LRI AT S
Psyilis MUHS
Lty AD0HS

1094
v3 1

T Xid3ind iyl S3n
legi)Z796T11L7

orgt 13

s ASSY

B EURh

o] o

TO=I0121 1 (STY SLavd IVNINy«

G & di
B dal
£ ldu
CCdi
[ 7du
(SF AL
B ldw
Hidw
17w
9l dw
Gldw

S 44

AL FAMYND
AHNIHAA I
ATIMH38S v
AdHmyssy



v

APPLICATION REVISIONS
NEXT ASSY | USED ON [LTR DESCRIPTION DATE [APPROVED
109 96193-1 1210 D-Of — | ReLsasED W9-Te| A
10896193-3 | 1210D-03 | A |(fWas 22PF; C4 Was .0 UF, Per ECO 1864 | 12-14-T7| K08
B | ADDED ~| PER ECO * 2328 4-26-1 SOE
* SEE NOTE 2
B ©
) @
g 3
L1 s 2 g4 L m L4 J
i _tossrass  ©
2.P/N 10397355 AS SHOWN, FOR P/N 10397355~ ‘
OMIT L4 AND C4. (Ace -1" To P/N MagriNe As REQD.)
L MoounT CHowis WITH NyLtow Roo.
NoTEs :
AUSTIN,
AUSTRON nc TEXAS
ENGINEER | 277, 175770 PC Boarp Assy —
CHECKED | <sfr- L/go- 20— AL T e
DRAFTSMAN | Boares] | -(9-76
A2 7-4 SIZE |CODE IDENT
NO. R O7355%] B
REF DES [FIG NO 1 24672 103 9
SCALE |} SHEET OF

+



Flukh?
Fliag?
Fluny
Fhe?
Aaatn
Frbpe Ty
AR
v 12}

204

YHOHIGRERTHYINATY
EArauTv 460
EOCTEZ1460W)

FOARE=G 1

Lovlels!
B9%i6TGL
AGHLAETG)

NlHEAT1G)
ERTN=0D%L0Y
COIO-D6LOENG
T220=-000¢809
UREOD=000E009

Ldvd NOEESnY

A1 114 FHAODT & L INTN |

HITGE HOLIOOME AL A ZHin]
HAY S WL INANT #3114 7HREG
HOPWAMT A4LT0T 4 7+

Hlkd 4dvD) o1l AOG AN w0t
VoTw all 4% & Audl 44 0anol
YTw A0 dvD & AGOG 4d 027
YOIW AL dv) 4 A0S dd 66

MO LI d3S49 EHGd

vl 1
V] XTI 43dd #HibPyNaTgIN

GOELRFOT wdnwip

ALV A THeM [ 4 #ASSY 904

TQ=00{2T 13 1S17 Sidavd vy

71
£
2N
T
%0
€D
Z)
(2

13

ALY Lmwns
4nAH G I
AllgwdSSy
ATHet 3085 Y



7.3.2 100 kHz Output Amplifier -- The pcb (A20) has
an output amplifier capable of supplying 1 V RMS into a 50 Qhm load.

7.3.2.1 The transistors Ql and Q2 form a two-stage common-
emitter, collector-tuned amplifier with negative feedback. The feed-
back ratio is determined by R5 and R6, which are used to set the out-
put level. The output amplifier has been designed to allow a
minimum level change for a maximum load change.
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7.3.3 10 MHz, 5 MHz, and 1 MHz Output Amplifier -- The
Output Amplifier (Al9) contains three similar amplifiers, plus a

multiplier. This description will consider the 10 MHz amplifier.

7.3.3.1 Transformer T4 and dual transistor Q5 (along
with their associated componenets) form a push~push doubler. The
resulting 10 MHz signal is filtered by one-third (1/3). Since the
signal from the emitter follower (Q6) is feed to the common-emitter,
collector-tuned amplifier (Q7) through a winding on transformer T3,
the stage has ac feedback. This amplifier is capable of supplying

1l V RMS into a 50 ohm load and is releatively insensitive to load
changes.
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7.4 MODEL 1210D-02 PORTABLE CRYSTAL CLOCK

7.4.1 The model 1210D-02 Portable Crvstal Clock has
5 MHz, 1 MHz, and 60 Hz sinusoidal outputs, as well as 1 PPS and
1 PP10S pulse outputs. These outputs retain the specifications
detailed in section 1.3. This version is the same as the model
1210D, with the addition of a 60 Hz Sine Converter pcb (A21), as
well as the modification of the Divider pcb (Al4), the Pulse Amplifier
pcbh (Al3), and the Final Filter pch (A3).
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7.4.2 60 Hz Sine Converter -- This pch (A21) generates
a 60 lz sine wave from a 100 kHz TTL input.

7.4.2.1 A 100 kHz sqguare wave is applied to the base of
Ql which is a common-emitter, collector-tuned amplifier, which is
tuned to the third harmonic, 300 kHz. Therefore, there is a multi-
plication of three in this stage.

7.4.2.2 Transistor Q2 is a saturated clipper which is
used to generate a fast fall time suitable for driving the TTL dividers.

7.4.2.3 The integrated circuits Ul and U2 are cascaded
dividers which divide the 300 kHz signal to 60 Hz.

7.4.2.4 Op Amp U3 is a second-order VCVS bandpass filter
which has a Q=10 with G=10 at fo=60 Hz. In a filter of this con-
figuration the op amp and resistors R12 and R13 form a voltage con-
trolled source. Resistor R12 and R13 set the gain while capacitors
C4 and C5 and resistors R9, R10 and R11l set the center frequency
as well as the Hi and Lo roll off response.

7.4.2.5 Transistor Q3, whose base bias is derived from
resistors R14 and R15, is a driver stage for the push-pull, capacitor-
coupled output amplifier, which is composed of CR1, CR2, Q4, Q5 and

associated components. This amplifier is capable of supplying 1 V RMS
into a 50 ohm load.
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7.5 MODEL 1210D-03 PORTABLE CRYSTAL CLOCK

7.5.1 The Model 1210D-03 Portable Crystal Clock has
10 MHz, 5 MHz and 1 MHz sinusoidal outputs as well as 100 PPS,
1 PPS and 1 PPM outputs. The outputs retain the specifications
detailed in section 1.3. This version is the same as the model
1210D, except that the Output Amplifier (Al9) has been replaced
with the 10 MHz, 5 MHz, 1 MHz Output Amplifier (AUSTRON Part
Number 10397342}, which is covered under section 7.3.3. The
Final Filter (A3) has been replaced by AUSTRON Part Number 10397355~1,
covered under Figure 7-4. The Pulse Amplifier (Al3) is AUSTRON
Part Number 10394595-3 covered under section 4.9. The Divider
(Al4) has been replaced by AUSTRON Part Number 10396614-1.
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7.5.2 Divider -- The Divider PCB (Al4) contains
provisions for four cascade dual-decade dividers, as well as a

divide-by-six stage.

7.5.2.1 The 1 MHz TTL output from the Time Sync card
is divided (by means of three cascade dual-decade dividers) to
1 PPS. This and other intermediate rates are used by the TOD
Control (A5), the Time Sync (Al5), and the Pulse Amplifier (Al13).

7.5.2.2 The fourth dual-decade divider and the divide-
by-six stage are used to generate the 1 PP10sS, 1 PP100S, and 1 PPM
respectively. These are special options, and used on the 10396614-1
aggsembly only.

7.5.2.3 The Hex Driver (U6) is used to buffer the slew
rates applied to the front panel slew rate switch (1A289). This
prevents the capacative loading of the switch from giving the
dividers a false count.

7.5.2.4 The Rg signal originates on the Time Sync
card (Al5), and is used to reset all dividers when synchronizing
the clock to external source.
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