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1.0 General Description

The LDO is a Low Distortion Oscillator covering the frequency range
9Hz to 330 kHz.

The MAIN output provides sinewave signals from 0.66 mV to 7 V RMS in
amplitude.

The AUXiliary output provides rectangular pulses suitable for
triggering both TTL and CMOS logic. It can also be used as a low
current variable D.C. source.

A QUADRATURE output is available at the back panel of the instrument.

A Liquid Crystal Display shows the operating conditions. Frequency and
Voltage are displayed simultaneously. Each can have up to four digits.
Annunciators indicate the units. The Display is used extensively to
guide the user through the instruments functions.

RS232 and IEEE488 interfaces allow remote programming of all the
instruments facilities.

Ten non-volatile memory locations are available for storing the

instrument's settings.

Self-calibration of the frequency ranges can be initiated from the
front panel or remotely.

Although all the oscillator hardware is microprocessor controlled, the
ergonomics of a traditional bench instrument have been preserved.



1.1. Technical Specification

FREQUENCY RANGES:-

(e BE NI IV, BE SNV S

9
95
300
950
3.0
9.5
30
95

- 101 Hz
- 332 Hz
- 1050 Hz
- 3320 Hz
- 10.5 kHz
- 33.2 kHz
- 105 kHz
= 332 kHz

FREQUENCY ACCURACY AND STABILITY:-

Load Condition : 600 ohms and less than 50pf

20 Hz - 100 kHz :-

+/- 0.5%, +/- 1 display digit

9 Hz - 332 kHz:-

+/- 3%, +/- 1 display digit

Frequency Resolution:-

Better than 1 part in 3000 of full scale
in each frequency range.

Temperature coefficient:

Better than 350 ppm per degree centigrade.

Thermal time constant:-—

90 minutes.



MAIN OUTPUT

AMPLITUDE RANGES:- rms, output unloaded

1 0.665mV = 2.21lmV
2 2.10mV - 7.00mV
3 6.65mV - 22.1mV
4 21.0mV - 70.0mV
5 66.5mV - 221lmV
6 210mv -  700mV
7 0.665v = 2,21V
8 2.10V - 7.00v
DISTORTION AND NOISE:-
Freq—-range Value Load Condition
20 Hz - 20 kHz 1less than 0.017% 600 OHMS See note 1
9 Hz - 50 kHz " " 0.03% 600 OHMS See note 2
50 kHz - 100 kHz " " 0.1% 600 OHMS See note 3
100 kHz - 332 kHz " b 1% 600 OHMS " "4
AMPLITUDE ACCURACY AND STABILITY:-
Load Condition : 600 ohms and less than 50pf

Accuracy betwen display and output:-

+/- least significant display increment,
+/- 0.25 dB  at 1 kHz

Deviation with changing frequency, with reference to 1 kHz:-
20 Hz - 20 kHz +/- 0.1 4B
9 Hz - 100 kHz +/- 0.25 dB
9 Hz = 330 kHz +/- 0.5 dB
Settling Time:- Less than 50 Hz-sec
Temperature coefficient:-
Better than 300 ppm per degree centigrade.

Output Impedance:-

600 ohms +/- 1% unbalanced



AUXILIARY OUTPUT:-

TTL:~-

VARIABLE: -

1:3 mark-space rectangular pulse.

Rising edge coincident with rising
zero crossing of main output.

Falling edge coincident with positive
peak of main output.

Output Voltage:-
4.25 volts, +/- 0.25 volts
Output Impedance:-
50 ohms, +/- 10%
Rise and Fall Times:-
Better than 100 nS
Maximum short circuit output current:-

300 mA approximately

1:3 mark-space rectangular pulse

Rising edge coincident with rising
zero crossing of main output.

Falling edge coincident with positive
peak of main output.

Output Voltage Range:-

0.1 to 12 volts peak, unloaded.
Output Impedance:-

50 ohms, +/- 10%
Rise and Fall Times:-

Better than 100 nS

Accuracy betwen Display and Output:-

+/- 1 digit, +/- 0.5% of full scale.



Maximum short circuit current:-
300 mA approximately
Maximum current at 12 volts peak output

10 mA approximately

D:C:-

QUADRATURE"

Output Voltage Range:—

0.1 to 12 volts peak unloaded.
Output Impedance:-

50 ohms, +/- 5%
Accuracy between Display and Output:-

+/- 1 digit, +/- 0.5% of full scale.
Maximum short circuit current:-

145 mA +/- 10%
Maximum current at 12 volts output:-—

10 mA approximately.

OUTPUT: -

Output Voltage Range:-
69 - 229 mV, +/- 6% following the

fine setting of
the Main Output

Output Impedance:-

600 ohms +/- 5%



OPERATING TEMPERATURE RANGE:-

0 - 35 degrees centigrade.

POWER REQUIREMENTS:-

100 - 130 V RMS, 50/60 Hz @ 35 VA

MAINS FUSE:

1 AT

PHYSICAL DIMENSIONS:-

WEIGHT:-
6.8 kgs
DIMENSIONS:-
95 mm. Height
360 mm. Width
295 mm. Depth

excluding the handle.

Note 1 - Bandwidth limited to 80 kHz
amplitude ranges 5 - 8

Note 2 - Bandwidth limited to 200 kHz
amplitude ranges 5 - 8

Note 3 - Bandwidth limited to 1 MHz
amplitude ranges 5 - 8



2.0 OPERATING INSTRUCTIONS

2.1 Introduction

This Section of the manual contains information for the correct
operation of the LDO 9085. It is recommended that the contents of this
Section are read and understood before attempting to operate the
instrument. Should any difficulties arise during operation please
contact your nearest Racal Dana representative or:

Racal Dana Instruments,
Duke Street,

Windsor,

Berks. SL4 1SB
Telephone: (07535) 69811
Telex: 847013

2.2 Packing

The LDO 9085 was shipped in a heavy duty cardboard container with
shock absorbent, foam rubber spacers, especially designed to provide
adequate protection. On receipt, please inspect the instrument for
possible transit damage.

If reshipment of the instrument is ever necessary, it is
advisable to use the original packing. If this is not available, a new
pack can be obtained from Racal Dana Instruments Ltd.

2.3 Preparation for Use

Remove the LD09085 from its packing and connect a suitable three
pin mains plug to the cable, taking care to observe the connection

colour code:

LIVE - Brown
NEUTRAL - Blue
EARTH - Green with Yellow stripe

The handle of the LDO can be used either as a carrying handle, or
it can be folded under the instrument in order to tilt the front panel
for convenience in use.



1

2.4 Supply requirements and mains fusing

The LDO is supplied for operation on nominal 240v mains. The
mains transformer can be wired to permit operation from 120 volts or
240 volts. The wiring of the transformer is intended to be dome only
at the production stage and not by the user.

For 240 volt operation the two primary windings of the
transformer should be wired in series, as shown below:-

! 0 120 0 120 .4

!=-—--—— PRIMARY 1 PRIMARY 2 —-—-—- !

VIEW OF MAINS TRANSFORMER PRIMARY TERMINALS

For 240 volt operation, the mains fuse should be a 250 mA slow
blow, no other type or rating should be fitted.

The mains fuse is positioned upon the back panel. Isolate the
LDO from the mains before removing or replacing the mains fuse.

2.4.1 Switching On

After having connected a suitable mains plug to the Mains Input
Lead, connect the instrument to the mains. To switch the instrument
ON, press the red push button located on the froat right hand side of
the instrument. The LDO turns ON all the segments of the display for a
period of 1 second as a display check, normal operation then proceeds
with the frequency and amplitude set upon the lowest range, and the
Auxiliary Output set to TTL.



2.5 'The Controls

2.5.0 Introduction

The push button controls can be functionally divided into two
groups:-

a) Those beneath and to the right of the display, that have
a consistent single function.

b) Those to the left of the display, in a 3 by 4 array, that
have multiple functions according to the selected PAGE.

A PAGEing system has been adopted in order to simplify access to
extra functions without having a complex front panel. Two keys affect
page selection, those below "PAGE", marked (0) and (N).

PAGE 0 is the basic Oscillator, and gives the functions shown
over the keys marked 0-9,.,%.

Range keys give coarse setting of amplitude and frequency.
Two rotary controls allow fine adjustment of frequency and amplitude,

within each range.

The PAGE dependent buttons fall into three broad groups:-

1) Those that modify the display, but do not control
outputs.

2) Those that control outputs.

3) Those that alter the function of the frequency rotary
control.

Inside the first group:-

FREQ, PER, NOR FREQ, modify the upper four digits of the
display.

VOLTS, dBm, dB REL, modify the lower four digits of the
display.

REF is used with NOR FREQ, and dB REL.

In the second group:-

TTL, VAR and DC, control the AUXiliary output.

In the third group:-

COARSE and FINE affect the action of the frequency rotary
control.



2.5.1 The Single Function Keys

2.5.1.1 PAGE O

This key returns the Oscillator to PAGE O operation except where
remote programming has locked out all front panel functions. Operating
the PAGE O key provides a quick access to the standard Oscillator
functions, from any other PAGE.

2.5.1.2 PAGE N

This is the key that accesses other pages of functions and allows
the user to find the current active page. The first press of the
button shows the current active page on the display in the form P = XX
where XX is the page number. The page number can now be changed using
the keys marked O to 4. The next press of this key will set operation
in the PAGE number that was displayed after selection. Thus pressing
the page key twice, without touching any others, displays the current
active page without altering it.

2.5.1.3 LOCAL

When the Oscillator is being used Remotely from either the
IEEE488 or RS232 ports, the REM annunciator is displayed. In this
condition only the LOCAL button on the front panel is operative.
Pressing the LOCAL button will cause the momentary display of the
IEEE488 bus address, remove the REM annunciator and return the

Oscillator to front panel control.

N.B. The LOCAL key will be disabled if the Oscillator has been
issued with a LOCAL LOCKOUT command.

2.5.1.4 RANGE

These allow selection of the operating ranges for amplitude and
frequency.

Operation of the amplitude range keys will increase or decrease
the sinewave output level in 10dB steps.

Course frequency ranges are selected by the upper pair of keys.
With the exception of the lowest, the frequency ranges are related to
one another in a 3.16:1, ratio. Thus when operating in the top seven
frequency ranges, the frequency is changed by a ratio of ten for two
operations of the same range key.

- 10 -



2.5.2 Multifunction Keys in PAGE 0

2.5.2.1 FREQ

Causes the upper display digits to show the Oscillator frequency,
in Hz or kHz as indicated by an annunciator to the right of the
display.

2.5.2.2 PERIOD

Causes the upper display to show the Oscillator output period in
Bs Or us as indicated by an annunciator to the right of the display.
2.5.2.3 FREQ NORM

Operation of this key sets the frequency reading to 1.000 and
turns on the NHz annunciator. The frequency at the time of operating
this key is taken as a reference. Changes in frequency are then shown

as a ratio to the reference frequencyv.

The relationship is:-

FREQ NORM = :—bscillator operating frequenc;:
' : reference frequency

The display thus shows the normalised frequency. This function
is useful in interpreting the data from standard filter tables.

2.5.2.4 VOLTS

Causes the lower four digits of the display to show the sinewave
output as an absolute value in volts or millivolts r.m.s.

2.5.2.5 dBm

Causes the lower four digits of the display to show the sinewave
output voltage in terms of that voltage required to produce lmW into a
reference impedance. The reference impedance is selected by a PAGE 3
function. PAGE 3 operation is covered in section 2.5.5.



The displayed output is given by:-

.

20 * log : output voltage ¢ dB

:or =3 P -y
: :10 x ref impedance :

2.5.2.6 dB REL

Czuses the display to show 0.0 dB and to show any changes in
output voltage as a logarithmic ratio referenced to the display voltage
at the time of operating the key.

The display will show:-

20 * log : output voltage : dB
: reference voltage

Sets the auxiliary output to a fixed 4.25 volt peak. TTL
compatible, rectangular pulse. The mark-space ratio is 1:3, with the
rising edge coinciding with the rising zero crossing of the Main
Output, and the falling edge coincident with the positive peak of the
Main Ou:put.

2.5.2.8 VAR

Allows the froﬁt_panel rotary control to vary the Auxiliary
Output from 0.l volts to 12 volts peak. The level is displayed, using
the lasz 3 digits of the lower display. The first digit displays the
prompt "U".

2.5.2.9 DC

£ilows the amplitude rotary control to set a DC level from the
Auxiliary Output from 0.1 volts up to a maximum of 12 volts. The lower
four digits are used to display the output level starting with the
prompt "d" in the first digit position.



2.5.2.10 FINE

This key reduces the range of the rotary frequency control to

approximately +/-5% of the frequency displayed at the time of
operation. If the frequency 1s within 5% of either of the extremes of
the range, then the frequency control will provide 10% of the

ad justment from the appropriate extreme limit. The rotational law of
the frequency control is approximately logarithmic, therefore the
centre frequency does not coincide with the mechanical centre of

rotation.

2.5.2.11 COARSE

Returns the frequency rotary control to normal operation, after
having used FINE.

2.5.2.12 REF

This allows a momentary display of the reference levels and
frequency when the FREQ NORM and dB REL functions have been selected.
If either of these functions is inactive the key has no effect on the

appropriate display.

2.5.3 PAGE 1 Operations

This PAGE is used for storing the Status of the Oscillator. The
Status consists of the conditions set from PAGE O and PAGE 3. Ten
Status settings can be stored. PAGE O must be used to set display and
output modes. In PAGE 1 the Multifunction Keys 0-9 become storage
locations. The frequency and amplitude rotary controls and range keys,
operate as in PAGE O. Pressing any of the Multifunction keys will
store the Oscillators Status overwriting any previously recorded
conditions. To allow the frequency to be easily set the PAGE 0
functions of frequency COARSE and FINE are available using keys "." and
g

2.5.4 PAGE 2 Operations

Page 2 is used to recall the instrument Status, stored into the
ten memory locations, as described in paragraph 2.5.3.

The frequency and amplitude, fine control and range buttons will
be inoperative.

- 13 -






