


To maximize oven-efficiency in the 10544A, the heater
current is controlled by a switching regulator. circuit.
This produces switching transients at about 4 kHz on the
input line and a low level spurious signal on the output.
A version of the oscillator with a dc oven controller is
available. It should be used when adequate input filter-
ing is difficuit or better than -80 dB nonharmonic
components on the output are required.

To permit optimum performance and use of available
voltages, the power inputs for the oscillator/amplifier,
oven controller and oven circuits are available sepa-
rately. However, with a simple external IC regulator, a
single voitage regulated to 10 percent may be used.

CONNECTIONS:

Power and signal connections are made through a 15-
pin printed-circuit connector, such as CINCH 250-15-
30-210 (HP Part No. 1251-0160). Connections are shown
in Figure 2.

INPUT VOLTAGES:

The oscillator-amplifier and the oven controller (pins 3
and 8) may be connected to the same 11.0 to 13.5 Vdc
source. However, to isolate controller switching-transi-
ents from the oscillator, an LC circuit like that marked
B in Figure 3 is required.

VOLTAGE SOURCES:

The Oscillator Amplifier and Oven Controller should
operate from a +11 to 13.5 Vdc source with negative
ground. The oven voltage may be obtained from a single
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FIGURE 1
Outline Drawing

source of +20 to 30 Vdc with negative ground or from a
combination of negative and positive sources which
combined supply 20 to 30 Vdc. _I_f_tlis done, the positive
oven voltage must be equal to or grée han the oven
controller voltage. There must be a current path between
these voltage sources to return the base drive current
for the oven control transistor.

CAUTION: Incorrect voltages or reversed polarity will damage the unit. PRINTED CIRCUIT
CONNECTOR BOARD
(FOAM)
r_ ov j
& i | -
THERMISTOR ] 1 10 MHz output
‘ I - 2 Ground
OVEN 10 MHz AGC AND I 3 411 10 13.5 Vdc
CON- OSCILLATOR OUTPUT ] Oscillator/Amplifier Input
TROLLER AMPLIFIER ' < 4 Case Ground
l s 5 EFC Ground
!
_T_L*.____()___» 6 EFC Input

O 7 NC

I | 8 +11 to 135 Vdc
HEATER X Qver“ (EDH’.[DHET Input
| = 9 Oven Controller Negative
| & = 10 NC
AN | o 11 Oven Monitor
10 k2

o s 12 NC

O3 13 NC

|

|

| i 14 +20 to 30 Vdc

V. . Oven Power Input
|

w15 Oven Power Negative

NOTE: Connect Pin § to Pin 6 if external EFC is not used.

FIGURE 2
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Voltage Regulator using Fairchild uA 723. (HP Part
No. 1826-0010) TOS5 Configuration to supply 11% V to
oscillator/amplifier and oven controller. Circuits A and B
are decoupling filters.

Temperature of the oscillator oven is maintained by
varying the duty-cycle of the oven input current through
a control transistor. A non-inductive voltage source is
required to prevent excessive voltage transients that
could damage the control transistor. In addition, it may
be desirable to provide decoupling between the oven
switching transients and other circuits operating from
the same power source. The filter marked A in Figure
3 can be used to provide both the non-inductive voltage
source and the decoupling filter.

Power for the 10544A may be obtained from a single
source of +20 to +30 Vdc (15 to 30 Vdc for 0 to 71°C
operation) with 10 percent regulation using a simple IC
regulator. A suggested circuit is shown in Figure 3.
The resistor and capacitor connected to terminals 3 and
4 of the IC minimize ripple and noise in the regulated
output. If the decoupling filter marked A is used, the
capacitor should be placed close to the pin 14 connec-
tion to minimize radiation of the switching transient
noise.

OVEN MONITOR:

The output signal at pin 11 (with respect to pin 15) indi-
cates the temperature condition of the oscillator oven.
The signal voltage level depends on the value of oven
supply voltage at pins 14 and 15.

Duty-cycle of the signal at pin 11 depends on the oven
temperature; long duty-cycle at turn-on and short duty-
cycle at operating temperature. The corresponding dc
voltage monitored with a high-impedance voltmeter is;
maximum voltage level when the oven is cold (at turn-
on) and minimum voltage level when the oven is at
operating temperature.

OPERATION:

Connect the oscillator through a 15-pin printed-circuit
connector. Allow a 24-hour warm-up time for stabiliza-
tion before adjusting frequency.

FREQUENCY ADJUSTMENT:

The crystal in the 10544A oscillator has the typical
quartz crystal characteristic of aging (changing reson-
ant frequency) slowly when the unit is off as well as when
it is operating. The 10544A crystal is made from high
quality natural quartz and extreme care is exercised to
eliminate contamination in the crystal enclosure to
minimize aging. The oscillator is aged at the factory
until it reaches the 5x10-0/day aging rate. This rate
can be expected to gradually decrease and typically
will reach 2.5x10-10 within one year. The coarse tuning
adjustment permits periodic change back to exactly 10
MHz. The adjustment range is adequate to cover ap-
proximately 10 years at the typical aging rate.

Oscillator frequency may be adjusted by using the 18-
turn screwdriver adjustment located on the top of the
oscillator case. Fine frequency adjustments may be
made with a range of 21x10-7 using -5 to +5 volts d¢
as a tuning source.

A simple method of frequency adjustment is the “oscil-
loscope drift” method. The oscillator frequency may be
adjusted against a reference or “house” standard and
drift can be monitored.

Methods for measuring frequency are described in HP
Application Note 52-2. For minimum distortion the os-
cillator output should be terminated with a 1000-ohm
load.

OPERATIONAL TESTS:

Apply the proper input voltages and alliow the output
frequency to stabilize for 24-hours. Adjust the output
frequency to 10 MHz as described under FREQUENCY
ADJUSTMENT and check the output voltage with an
RF Voltmeter or calibrated oscilloscope. Be sure to ter-
minate the output with a 1000-ohm load. If the output
voltage or frequency is not within specification, check
the input voltages and determine that the regulation
and noise are within specification. If the input power or
current are substantially different from those shown in
the specifications, return the oscillator to HP for repair.
The oven input power should decrease within a few
minutes after turn-on as the oven temperature stabilizes.
Continued full input power indicates a malfunction of
the oven controlier and will damage the oscillator by
overheating.

SERVICE:

The 10544A is designed for factory repair only. Field
repair should not be attempted. Repairs are handled
promptly on an exchange basis through the nearest
HP Sales and Service Office.



SPECIFICATIONS

FREQUENCY: 10 MHz. (1)

AGING RATE: <5 x 10°'%/day atter 24-hour warm-
up (2) and <1.5x 10 "/year.

TEMPERATURE COEFFICIENT:
<1.5 % 104 frequency change ovar a -55°C to
71? .G temperature range, <7 x 109 over 0 to
717 € range.

LOAD:
<5 x 10710 frequency change for +25 percent
change in 1000 ohm load.

= WARMUP:
Within 5 x 107 of final valug 20 minutes after
turn-an, at 25° -G and 20 Vde [3).

= ADJUSTMENT:
Coarse Frequency Range:
=2 % 108 (20Hz) centered on 10 MHz with 18 turn
contral,
Electronic Frequency Conlrol (EFC):
=1 % 107, control range =5 Vdc to +5 Vdao.

OUTPUT 10 MHZ:
Voltage:
1V rms-220% into 1000 Ohms from ac coupled
(.01 uF) emitter-follower

Harmonic Distortion:
Down more than 25 dB from rated ocutput.

Monharmonic Components:
Down more than 80 dB from rated output

»  Signal-to-Single-Sideband Phase-Noise Ratio:
(1 Hz Measurement Bandwidth):

Offset from

10 MHz Ratio
(Hz) (dB}
1 83

10 120

100 140
1,000 145
10,000 145

B ENVIRONMENTAL:
Temperature, operating -55° C te +71°C.
Temperature, storage -557C to +75°C.

B SHORT-TERM STABILITY:

Altitude: 15.2 km (50,000 feeat)
Humidity: 95% RH at 40° C.
No permanent degradation from the following:

Vibration; 0.01" peak-to-peak, 10 to 55 Hz.
Shock: 30G, 11 ms, 'L sinewave.

Averaging Time (s) aAff2T)
4 5x 108
102 S x 10"
102 5% 1010
101 Box 101
10° Tx 10:17
107 1x 101
10 2:% 101

WARRANTY:

Hewlett-Packard warrants the 105444 10 MHz Oscil-
lator against defects in materials and workmanship
for a period of 1 year from the date of delivery. The
oscillator will be repaired or replaced at the factory at
no chargs during the warranty period,

CONNECTORS:
Printed circuit — Mates with CINCH 250-15-
30-210 (HP 1251-01860) or equivalent (Sea Figure 2),

SIZE:
72 mm x 52 mm x 62 mm, (See Figura 1)
(2-13/16" »x 2-1/32" x 2-7/16", 141 cu. In.}.

WEIGHT:
0.31 kg (11 0z.).

PRICE:
1—4 59 10—24 2549
$590 $565 5545 $500
Consult HP Sales Office for larger quantities:

{1] Frequengies from ¢.5 to 12 MHz avallable on special order

(2] For oscillator off-time less than 24 hours

(3] Final vaive is defined as frequency. 24 hours after lufn-on, With
15 W do oven Input warm-up time is 80 minutes.

{4] A 10% voltage change will cause a frequency change of <1k
lar =2 min

15) 15—30 V do, 0 1o T1*C operating temperature.

18] Steady siate oven power decredses apprisimataly lineary from
aWal -55'C o 0.5 W at =717 C

B INPUT VOLTAGES/VOLTAGE COEFFICIENTS:

Input Circuit Required Voltage

Current/Power

Required Vaoltage Coefficients

Voltage Change Frequency Change

11.0-13.5 VMdc
Moise<100 WV

Osciliator/Amplifier

1% <5.x 1070

Oven Controller 110-13.6 Vde 5 mA

Turn on load is
43 ohms, mini=
mum. Power drops 10%
to 3W at 257 C after
15 minutes, (B)

Oven 20-30 Vdc (5)
<1 % 1010 (4)

NOTE: See Input Veltages section for details concerning use of common power supplies,
> INDICATES CHANGES FROM PRIOR SPECIFICATIONS

For more information, call your local HP Sales Office or East (201) 265-5000 + Midwest (312) 677-0400 » South (404) 436-6181 « West (213) 877-1282. Or, write: Hewlett-Packard, 1501 Page
Mill Road, Palo Alto, California 94304. In Europe, Post Office Box 85, CH-1217 Meyrin 2, Geneva, Switzertand. In Japan, Yokogawa-Hewlett-Packard, 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151.
02-5952-7379D PRINTED IN U.S.A.



