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1. GENERAL

The instrument feaves the factory set for operation on a 240 V
supply. Do not switch on until the voltage selector on the rear
chassis panel has been adjusted to the correct operating mains
voltage.

The sales leaflet AB1 Jan. 75 describes the general principles
of design of the instrument, facilities provided, and specification
details.

2. CONTROLS, FUNCTIONS AND FACILITIES

2.1 Output source resistance
The standard model LDO3 is supplied with either 600 chm or
150 ohm attenuators, as required.

2.2 Floating output

The LDO3B includes an output amplifier driving a
transformer producing a floating isolated output terminated by a
600 ohm step attenuator. The 0-20 dB attenuator is interposed
between the oscillator amplifier and the output amplifier. The
output source resistance of the attenuator therefore remains
constant at 600 ohms regardless of the setting of the 0—20 dB
attenuator. A control is provided on the front panel which switches
the output from floating to unbalanced. The schematic
diagram illustrates the circuit details applicable to both instru-
ments.

2.3 ‘Oscillator off’ facility

In the middle audio band the distortion of the standard model
LDO is lower than the noise of conventional distortion measuring
equipment. The ‘oscillator off' switch inhibits oscillation in the
instrument leaving the circuit conditions unchanged. If the
rejected output from the distortion measuring equipment is
displayed on an oscilloscope the contribution of hum and noise
in the measuring set up can thus be determined.

3.1 Frequency adjustment

The frequency dial is set on the spindle of the potentiometer
to read the correct frequency on the 1-10 kHz range at 3 kHz. The
calibration accuracy at this setting of the dial on the other bands
at 30 Hz, 300 Hz and 30 kHz is within 5%, typically 2% to 3%.
Similarly the inaccuracies at the extremes of the dial marked 10
and 100 are also within 5% and typically 2% to 3% except at high
frequencies between 60 and 100 kHz.

3.2 Output monitoring meter

The meter is a simple rectifier type and responds to the average
value of the waveform calibrated in r.m.s. reading.

Sine wave adjustment P4 On sine wave output P4 is
adjusted to read correct f.s.d. at 1.0 volt input against a reference
voltmeter.

Square wave adjustment P5 P5 is adjusted for r.m.s.
reading with a dynamometer or other true r.m.s. responding meter
with a square wave input. If an average responding meter,
calibrated for r.m.s. reading on a sine wave is used it should read
1.0 V when the monitor meter is adjusted to read 0.9 V.

3.3 Power supply voltage

Pre-set potentiometer P2 is used to set the —15 V supply rail
which automatically sets to +60 V rail also. P3 adjusts the +15 V
rail.

4. MAINTENANCE

4.1 Replacement or wodules or components

The schematic diagram giving component part details shows
the wiring of the instrument outside the printed circuit board
modules. Component part details are shown on the individual
circuit diagrams of the modules. Physical layout diagrams of the
complete instrument provide identification of modules. Printed
circuit board modules are fitted with connectors to facilitate easy
replacement.

For replacement and easy repair printed circuit board layout
diagrams show copper circuitry in relation to the components.
The module terminations are numbered and colour coded to
ensure correct lead connection after board replacement.

The amplitude control module is incorporated in an epoxy resin
housing and is unrepairable.

4.2 Distortion consequent upon component replace-
ment

In order to obtain the desired very low distortion characteris-

tics of the LDO3 selection of component parts is necessary in the

manufacture of the instrument. If a failure occurs it is advantageous

_to replace a complete module with a factory tested item rather than

replace a component part. However, as this may not always be
practicable the following notes are included.

A specification requirement for the LDO3 is 0.002% total
harmonic distortion in the middle audio frequency band but is

 typically less than 0.001%. With selection of components some

oscillators have a distortion output which cannot be detected
below the noise in total harmonic distortion measuring apparatus.
(Less than 0.0005%.) Distortion may be introduced by the
following components:



Fig. 2 Layout. Original design. Plan view
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Fig. 2b Layout. Modified design. Plan view
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Fig. 3a Layout. Underside
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Fig. 4 Layout. Rear panel inside view
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Fig. 8a Transformer amplifier. Component
layout. Module M3370

BROWN éLACK

REQ

SCREEN BLACK BLACK

Fig. 6b Transformer amplifier. Circuit
diagram. Module M3370

O + 60V
R133
22K 1529
SNZ219A
TPt
Ri48 IK2
——Q OUTPUT
RI491KZ2
™w-
[ —
CcB2
RI131
INPUT 0__1‘/%/}\:\.__.‘ = ) I/ 21 z D22
3 470n Cuh 109C BAX &
ez2n
R132 3K3 DIs S RigcT——
FEEDBACK 4 47K
l AAAA Di6
RISO B, RI38
C8l 330 AX 1D 10
1I00p
EARTH O— )— O ov
c87
=‘=@
()
-O -5V



Fig. 1 Schematic diagram
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Fig. 7a Oscillator amplifier and limiter.
Component layout. Module M3363/2
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Fig. 7c Oscillator amplifier. Circuit diagram.
Module M3363
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Fig. 8a Meter amplifier. Component layout
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Addendum to Techrical Instructions

Leaflet BC51. JUNE 75

Low Distortion Oscillator LDO3.B. Balanced ocutput model

1. General

" The Low Distortion Oscillator LDO3.B is a standard LDO3
additionally fitted with an output transformer to provide a floating
(isolated) output of 600 ohms source resistance balanced about
a centre tap. The three output terminations are connected to press
type terminals, any of which may be connected to an adjacent
terminal at earth (chassis) potential. By suitable external con-
nections the following output arrangements may be obtained.

1. 600 ohms. Floating; balanced to centre tap, floating or
earthy; unbalanced.

2. 300 ohms. Floating; unbalanced.

3. 150 ohms. Unbalanced.

Fig. 9 Output schematic
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The diagram, Fig. 9, shows the wiring from the attenuator to RSy
the terminals and illustrates the various cutput connections. The
unbalanced output (BNC) socket must be left unconnected when
using balanced output. .
2. Performance characteristics, 600 ohms output Fig. 12 Output balance test.
2.1 Distortion — O -
Typical distortion characteristics against frequency are shown r_
in Fig. 10. I
2.2 Frequency response 300
Typical frequency response characteristics are shown in Fig. 11. 600 n cT Vi
2.3 Balance
Typical balance figures for the 600 ohm output are: OuTPUT 300
1kHz — 80dB, 10kHz — 60dB | o8
The method of measurement is shown in Fig. 12. - — O )\
3. Overall schematic of LDO3.B 6000
In the LDO3.B the 150 ohm standard model output wiring -O— L
(shown in the black dotted rectangle, Fig. 1) is replaced by the » !
600 ohm output wiring (shown in the blue dotted rectangle, Fig.1.) 4
V1
Balance = 20 10g.10 —
. . . . — V2
Fig. 10 Typical distortion characteristic
LDO3.B.
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Component: 2N2219A transistor. Circuit reference TS4
This is the main contributor to distortion in the oscillator. Some
manufacturers’ transistors are better than others and vary from

batch to batch. It should be noted that some makes of 2N2219A -

are unsuitable because of squegging when the oscillator is tuned tog
frequencies above 60 kHz, although they satisfy the condition 02
low distortion below the squegging frequency.

Component: BC109C transistor, circuit reference T83
Distortion may also be introduced by this transistor but the
incidence is small compared with TS4,

Components: 0.47 uF and 0.047 uF. Circuit reference

C1 and C3 -

Capacitors Ci, Cs, Cs and Cs in the feedback circuit from the
oscillator amplifier have a higher voltage applied to them than
components in the other branches of the twin T circuit. A non-
linearity in the voltage/current relationship in the capacitor will
produce distortion. In practice it has exhibited itself on the two
low frequency bands controlled by C: and Cs. 100 V rated capaci-
tors have a considerably higher yield than 63 V capacitors for low
distortion, although the applied voltage is approximately 12 V
r.m.s.

Component: 500 ohm potentiometer. Circuit refer-

ence P6

Initially cermet potentiometers were used in this pasition,
subsequently replaced by a moulded track type, and now wire
wound.

Distortion is introduced by non-linearity of the contact
resistance between the slider and the resistance element. It can
occur in cermet, moulded carbon and wirewound controls but less
frequent in wirewound types. It can be corrected in W.W. types by
adjustment to provide a lower contact resistance between slider
and element. The fault exhibits itself in a higher distortion reading
when P6 (0-20 dB attenuator) is adjusted to approximately 20%
of maximum of output, than when set for maximum output. If
cleaning the wiper and track with a solvent and increasing the
contact pressure does not eliminate the distortion it should be
replaced.

Should you require advice or the supply of any component,
module or sub assembly please write to the Service Department,
Hedley Radford Instruments  Bristol BS3 2HZ, England,
or in the case of countries outside the U.K. to the Radford agent/
importer.

5. GUARANTEE

Home

This instrument is guaranteed for a period of one year from the
date of purchase. It covers the free replacement or repair of any
defective component or part of the equipment during this period.
It also covers the cost of labour in executing the repair or replace-
ment if the instrument is returned to the factory service department,
carriage paid, within the guarantee period.

Overseas

It is generally not practicable to return the instrument to the
factory in England and instruments will normally be maintained
in a serviceable condition by the replacement of sub-assemblies,
modules or specific component parts.

In the case of instruments purchased through an Agent in a
country outside the U.K., the agent will act for the manufacturer in
that country. Service enquiries should therefore be directed to the
Agent.

If the instrument is purchased direct from the factory in
countries where there is no Radford Agent, enquiries should be
directed to the Service Department in Bristol.

Hedley Radford Instruments

Diagrams
Fig. 1 Schematic diagram

Fig. 2 Layout. Original design. Plan view
Fig. 2b Layout. Modified design. Plan view
Fig. 3a Layout. Underside

Fig. 3b ‘l.ayout. Underside (Floating output
model)

Fig. 4 Layout. Rear panel inside view

Fig- ba Power supply. Component layout.

Module M3364

Fig. Bb Power supply. Circuit diagram.
Module M3364

Fig. 6a Transformer amplifier. Component
layout. Module M3370

Fig. 6b Transformer amplifier. Circuit
diagram. Module M3370

Fig. 7a Oscillator amplifier and limiter.
Component layout. Module M3363/2

Fig. 7b Oscillator amplifier and limiter.
Component layout. Module M3363/4

Fig. 7c Oscillator amplifier. Circuit diagram.
Module M3363/4

Fig. 7d Limiter. Circuit diagram.

Module M3363/4

Fig. 8a Meter amplifier. Component layout
Module M3365

Fig. 8b Meter amplifier. Circuit diagram.
M3365b

Fig. 9 Output schematic

Fig. 10 Typical distortion characteristic
LDO3.B.

Fig. 11 Typical frequency response
characteristic LDO3.B.

Fig. 12 Output balance test.
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Fig. 4 Layout. Rear panel inside view
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Fig. 6a Transformer amplifier. Component
layout. Module M3370
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Fig. 7a Oscillator amplifier and limiter.
Component layout. Module M3363/2

Fig. 7b Oscillator amplifier and limiter.
Component layout. Module M3363/4
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Fig. 8a Meter amplifier. Component layout

Module M3365
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!
]

-521L <521H MCD-527+526 MCD-5214
MIN7 MAX86 _  _MIN4S MIN14 MAX9.7
L MINBS | MAXI5 MIN 45 | ™« | R
! 3l A2 s .J' ’ ‘I‘-MAXZ MAx2—~] ¢
S 1 10 !
— — = = _
QEF::; MCD-521 - J g McD < 5214
) VS — hid < 527
-«-ulo = = ~[ oz
‘ 10| MINS ] 1] le=
Boddy diameter ¢6.8
Boddy diameter ¢7.0
% MCD—526 '
unit; mm Ta=25C
.. ‘ . ®f. e ®] o
- TYPE ] " T 5 | MCD*SZIH MCD—-521L . MCD-527 MCD-526 - MCD-5214 L - %
§-1 ' Characteristica Symbol | MIN, TYP.'MAX. | MIN. TYP, MAX:[MIN. TYP. MAX. |MIN. TYP. MAX. |MIN, TYP. MAX. | UM®
K Ok F F M % ’ ,
Maximum power dissipation | POV | 90 | 90 | . s B mw
e A iR Mo W iR .
. P Maximum fr;r\\.vard cu:'x:enl‘ lem 50 50 50 10 40 mA
A » e
# R MW B K
‘ll;‘Ez) Continuous forward current . I 30 30 30 6 20 mA
LI S S € ) s .
Continuous forward voltage Ve 1.8 1.8 17 1.9 1.65 \
B OAN OH K ¥ B OE .
Maximum re:erse voltage Vry 3 3 2 4 4 ! v
ON & # (# 4 8y ! .
ON -resistance (at recommended voltage) Rox 04 10 0'; 0.6 10 20 30 kQ
OFF & # (5 # %)
OFF -resistance (after 5 sec.) Roff 3 3 z ”37 o Mo
L M .
( ) Y - — -
Output R AL Vew 150 150 150 150 300 1 Vde
1 RER © é:gl') (63%) Tr 1 2 1 2 1 boms
“iesponse P 1
time o 1% Tf 40 60 60 80 40 oms
# 3 i It , ; .
Isolation voltage Viso 800 3000 ! Vdc
g i L] {4 i 1% o .
Common Operating temperature rangex Topr 20~ +60 C o
R # i 4 Ay .
Storage temperature range Tstg 30~+70 C
. g T T T T
% B Features wAH BEER WM M| mOEEE R
High reliability, Low distortion General purpose Low input current | Low cost
= 3 ) Notes
® HHEIZHRE~NA > FTERYH)ET, ® Red mark is painted as a color code at output’s side.
® LA RENA L P TERTAIHNET, ® Yellow mark is painted as a color code at output's side.
© Has AFIEMIkQEETT, © Measuring condition : R;.=10kQ at each Ir.
A - ANt i g0 1 B (RRFRA)
Output resistance vs. Distortion ratio vs. Cycle Tempgrgture ‘
Input current Coefficient (Typ.)
. —~ - - - - A ]
| g
: Distortion é e ‘
. 3 i
\ e
‘a I i
< $
S |
§ N = R ;
& % € |
2 £ § |
S om H
g 5 Pt i0 0 10 N It 5
k| é JE PR /X /Ambient Temperature(T)
#
0.001
N

H 10
ANDRX/\nput current(mA)

100

1k 10k

A /Cycle (Hz)




MCD-7316-735-718

MCD-7213P MCD-7214F
MIN21 MAX1a _ MIN26
2 MINI3 MAX11.9 MiN4.3 MINZ1 © MAX14 _ MIN26 MAX2 1 MAX2
—=| }—max 2 —| j—MAX 2 MAX2 o MAXZ @ j
3 | B % . 3 = 721aF %‘TN
e — — 7213P o RN gt 10

I 735 o 3 o 7‘:: :

~ ' B c:\r—_:d NU I:Cii\ p .LT% z
o < ) s = ‘

% 3 [ 2 %l 2 E3
Boddy diameter ¢11.2 Boddy diameter ¢10.0 Boddy diameter $10.0
unit; mm Ta=25"C
[ I DA MCD-7316 MCD-735 MCD-718 MCD-7213P MCD-7214F V2 ¥ 1 m H-
} Units | MIN. TYP. MAX. |MIN. TYP. MAX. |MIN. TYP. MAX. |MIN. TYP. MAX.|MIN. TYP, Max.| Symbe! Characteristics Ttems
. ) YR N O | T
mw 100 100 100 100 60 | Pow | N cimum power dissipation |
. BN 0 oM E e !
mA 50 35 40 50 30 Liem | Maximum fq&«'ard current : ! Aoh
_ e . wm o ow o AN W
mA 20 15 10 | 30 lOv ] ;IP ) Continuous forward current : i tﬁa’
; N ' | ' WUOLTE (A ey
v 17 1.9 21 19 J 4,24 o Vi | Continuous forward voltage
v . ‘ . . [ 4 Viy | WK E W TE
AN o ot T D Maximum reverse voltage L
] ) ) @ ® ®© , ON If #i (# % 8§
kQ | 0.05 0.15 8 26 - 704' Jf B _“12 B 7.0 ?“\ ON-resistance (at recommended voltage} !
OFF it #{ (5 # %)
M@ 1 | 1 2 1 1 Roff OFF-resistance (after 5 sec.)
O | Do | W OBE RE AN AT 7O %

:ri\\‘ - 70 70 ] 72 60 40 Pey | Max, cont. power di;SiEE@”,i H ‘C?Q’ -
e WOWE ke KTOWE TE >
\de | 100 100 350 150 150 | Vew Man. cont, voltage Output

! T T 7 p
ms 0.3 0.5 10 | 1 1 [ Tr Do k) R}';el' ) (637%5)
1 - S Response —':‘-Y .
ms : 300 200 50 | 50 | 50 Tf time i_*a“ S (377;)
. | — S - -
. . i 23 i} e
Ve 3000 V0 LT lation voage L &
. - L} ¥ i 1% I
¢ —20-+%0 Topr | “Operating temperature range | Commen
o )~ ¥ | N {f i 1%
C 30~+70 1Stg ‘ Storage temperature range
O # COAHBIEA | S roesft| R T B e |
. y Two independent ?’3 J&  Features
Low resistance Phase control Dual element photocells - -
F B Notes

@ MCD-TIRIHEBEMICIMNT B 7> 7908 T2 9,

@ ON resistance of MCD-718 is assorted into 2 ranks, H rank (Red dot

H?> 7 ka4 b 12~26kQ L7 7 . fifh~A > } 8~16kQ
O R _FE (DT X1 EB%UNTT,

© HEEF_F AN 5T 7 X3 £30%LUNTT,

12~26kQ) and L rank (Yellow dot 8 ~16kQ) at [r=10mA.
® Matching error is within +25% at Ir=30mA.

pu © Matching error is within +30% at [r=30mA.
Fig2 Ah—-dHhisH FEREE—-BEE ik
Output resistance vs. Derating curve of power Life test
Input current dissipation
O T 1 ]
|
PO
a0 X ! ”
g §g RO McD-5
3 5 52,
=3 E { kY k]
g «Z’ %) ﬁ
H M &
K4 z -3
- a EN
2 @ | H !
3 % 40 |
P k)
w & i
R #
H » B/ Time(h)
w 20 )
| Ir =30mA (25"0)
| i
i . . R N
T - M EIT/Constant mode
E Ta: MBRA /Ambient Temperature(T)
ANRR/Input current(mA)
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Output resistance vs.

Input current
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