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ME1/504

NOISE MEASURING METER ME1/504

Introduction

This instrument measures noise in 75-ohm
video circuits in the absence of a signal! and ex-
presses the result as the ratio of a standard ( 0-7 V
p-p) video signal to the r.m.s. value of the measured
noise. The noise is measured by adjusting a meter
to half-scale deflection by means of calibrated
attenuators and the attenuator settings give the
signal-to-noise ratio directly. The range of the
instrument 1s 20 dB to 85 dB.

If the measurement is taken at a point in the
circuit where the normal signal level is not standard
then the measurement obtained must be corrected.
A feed of the noise being measured is provided (at
about 07 volts p-p) and this can be fed to an
oscilloscope if it is required to examine the noise
for patterning or other coherent features.

The calibration of the instrument can be checked
by means of an internal calibration oscillator.

The filters and shaping networks contained in
the ME1/504 are brought into circuit. in various
combinations, by means of three switches located
on the front panel of the unit. The facilities
provided by these switches are listed below.

Switch SA Switch SC Switch SE

Full Band 5 MHz L.P.  Colour Weighting

10 kHz HP. 3 MHz L.P.  405-line Weighting

10 kHz L.P. No Filter 625-line Weighting

Calibrate No Filter
Calibrate

The other controls located on the front panel of
the instrument are three attenuator controls and a
meter Set Gain control.

A simplified block diagram of the instrument is
given in Fig. .

The instrument is constructed on a modified
CHI1/12C chassis with index peg positions 6 and 38.
Power supplies at +12 volts and —12 volts are
required2. The instrument will operate satisfactorily

at temperatures between 5°C and 45°C

Circuit Description
The circuit diagram is given in Fig. 2.
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Signal Path

The noise signal from the circuit under test is
applied, via a 12-MHz low-pass filter, to switch SA.
From SA the signal is routed, either directly or via
one of two filter networks, to amplifier no. 1;
alternatively SA can be used to select the output of
the cahibrating oscillator for application to the
amplifier.  The signal is applied to amplifier no. |
via the contacts of relay RLA. When these are in
the operated condition a 20-dB pad (which forms
part of the attenuator described below) 1s connected
in the signal path.

The output of the amplifier is applied to switch
SB, which controls the setting of an attenuator
giving up to 50 dB of attenuation in 10-dB steps.
The gain of the unit is such that this corresponds to
signal-to-noise ratios of 20 dB to 70 dB. The
attenuation provided consists of a 10-dB pad and
two 20-dB pads; one of the 20-dB pads is brought
into circuit by the operation of relay RLA and is
located at the input to amplifier no. 1. The
attenuator output is applied to switch SC and from
there it 1s routed, either directly or through one of
two filter networks, to amplifier no. 2,

Amplifier no. 2 feeds the signal via a 12-MHz
low-pass filter to switch SD; this switch controls
the setting of an attenuator which gives up to 12 dB
of attenuation in 2-dB steps. The output of this
attenuator is applied, via a continuously-variable
0 — 3 dB attenuator, to amplifier no. 3.

From amplifier no. 3 the signal is fed to switch
SE and from there it is routed, either directly or
through one of three weighting networksd.4, to
cascade-connected amplifiers 4 and 5. The output
of amplifier no. 5 is fed to the output-and-detector
stage.

Amplifiers

Only one amplifier (no. 1) is shown in detail in
the circuit diagram. All the amplifiers have the
same circuit configuration but amplifiers 2, 3 and
4 have different component values which are shown
in the circuit diagram.

The three-stage amplifier consists of an emitter-
follower. a common-base amplifier and an emitter-



ME1/504

to CRO

{it required)

fom————— SAcmfm e — ey
/ /
7 /
L/ e L SC——o4 — —
/ 10kHz // /"
low -pass
; filter ¢ _No) /
/ /
e sa , /
12MHT 3IMHZ
'ﬁrn-e?” > low-pass [—O
o o o)
h'o:Hx see note
igh-pass
filter
SMHz
low-pass
calibrating
_ |oscillator |
No.2
y
meter
1248 in Ko se-—1-|-~;
2d8 st Q-3d8 No.3 /
— — SE / _No's 485
12MH2 / / / os oY,
low-pats —> Ea weighting |5 o detector
tilter / / > & output
——— —— o stage
Note
2048 of the 30dB ottenuator is located at the
input to amplifier No.d and is controlled by o wo?;?ﬁng
relay which is operated for the tirst three
positions of the attenuator switeh

cojour
weighting

Fig. I Simplified Block Diagram of the ME![504

ViS58




MEI/504

- - -
(1)
"37),7
< Ris
> "3
N S130 18 c n2y
12 WP from cara M. —iov 04 188K
L1
° amp.$ . switeh SA [ M7 l 03 n2a
" pozvre
cord W amp. 4 l l 1 fell bond < g :15“" s 1% otm ¢°|‘1 -y 2 AOT,
I q\b 2 tomN WP S s - c22 ._L
. ! 5 1oKHg LP. l 228 o
e " 410
; e 4 colibrate (50a8) l
; ° I I saz 43 gy ¢ L ]
/ [ ) W 1) L6 [
/ cord # amp.4 -k C16 2
° -12v 143A29 6200 oAs)
1@ omp$ °e c20 C23 mim
2] o1
— — — TS
== (14 'F C141 on cme
T 100 R
L3
A0 e .L
€10 3]
013 0496 msroz == c1s S ’
s s PAES 55 ® S — . ek R . . l - S (1Y o1 N < tox e g p SV
input " v l 430 <
() €12 €13 =tw
180 < 1 I <
’ ossfT” ot ne 2 crs My crmm L Woe 2an nze
xS T ] < unT ng7 < e 100
12 MHx L, 10KMZHP, 10KHz LP. 7»]
— — - —
12V cord E callbrating  escitiator (1 mcxs card F'
I swiich $C
1 sMHz e
iteh S8 ¢
- rrite IR LT
! 2060 3 mo filt
s M2 I 2 30ed Hter
oW | ; 3 4048 .
\(’/\ ( :l o+ S J, s L ° 4 5040 \ & . $
o s 6048 [ [
U u,L s [ o b—0o o 6 7048
/3 [
Sk coM C ! U
| o o po po  0—4 0830
[ 7K cord B sc sc2
<, 2 il g
> s S &
E’ P i $32 3 X
LAY ALAZ ™ T 100
e PEPS
100
'30 l (3] as4
1 1069 371
. AAA > AAA . ] '
YW VW
’ <M P4 L
N’ S S0 r30 R32 a3y S (313 s2v
1442 1049 1442 AT & 2048 n7
”»’ 1049 step ottenuator SNz LP cara't SNAZ LD
70 card € - — —
LA cara 8
13 ' -
(] mim l switch 5D ¢
1 4 0w
2 o= 60 care &
A &y - 4£—'_ $— 2 248
10 ca S0card B L l o 3 440
’ 5 — W 1 1 ° 3 e
s 84
: 63 €4 x10 o J ¢ 104d
*— 250 - 1 EY o
X = T T [TI ) R 7 ° Tt
s coamle am o S o e +12¢ ™
e | 230 > A .12V
amp.i vy 7
H o7 s . ol o—4 o4 00— o—
[ ] these co-pon.;nh - — A |
on 4 J. e mp. n0.2. 04
e ane cor omplitier nod, core C. omP soz o3 s pa3 Lo X 1]
34-8 atienvotar
|Ip o L
netes cord B 3 . 1 27 g
¥ €3 is adjusted oa test 6N May be removed on some amplitiers. e A’é}\ AAA B3>
t the attenester switebes 1 VWA — W W TL
B ie sigaal/neive reties A6 > 838 A3y > Ay R42 344 R4S LTI < < M
-2y 214 cap <226 WML 4 SN ‘ P 13 2 i
248
[ 240  step ottenvator m
. i -
6’ ) switch SE€ +12Y L12¢
2 4 1 colour wgighting
- 2 623 “ I T
"y [ » el2v
1 $ 4 no filter
_qu, $  colibrate amp. no. 4. amp na.S. - -
SE1 sE2
179 o oM 179 PO U _
L amp. nod. - - — - - cord'B cord € := '.38 — e———
[ 1 oled olp - T €sé
) ———n
i VI e . 00018
et S o I
| 1 A2Y -12v . J_
’ l AAA |
[17)
-~ RY] 00 7 [ 4 160 g
A 300 < 100 < 6 50
€38 €30 i AOT. E
hid ] cey VB st
(2}
transistor terminations T“‘“’ T“H' T o T) 08444
view on leads 0002446 H
133NNz TN "b’l,il 9+135HHz [LLH 6445 MHNx 625 weighting 408 welghting Jﬂ M
colour weighting RSS €53 ’3
o - - - - - - ’20 . 10K
O e -y MWy AWV
cord 6.
T w0z rers —— - "
ci1 output cord # card .
meter filter
va0s4 output emitter follower s detector ME1/ 304727

MEI/504 3 Fig.2.Circuitof the Noise Measuring Meter ME//504



C

follower output stage. Negative-feedback is applied
over the last two stages. Capacitor C3, which
shunts the feedback path, is adjusted on test to
compensate for variations in transistor parameters.

Detector and Output Stage

Diodes DS and D7 rectify the negative-going
and positive-going portions, respectively, of the
noise signal. The rectified outputs of the diodes
are then fed, via identical filter circuits, to the
indication meter MIl. Diode D6, connected
between DS and D7, is a temperature-compen-
sation device. Resistor R64 is the Set Gain control.

An output of the noise being measured is taken
from emitter-follower TR6 and fed to the Noise
Output connector at the rear of the instrument.
This output is for use with an oscilloscope, if
required.

Calibrating Oscillator

Transistor TR4 functions as an L-C oscillator
with an operating frequency of 1 MHz. The
collector is coupled, via D2, to the junction of
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zener diodes D3 and D4 and this point is held at a
potential of —4-7 volts. When the collector
potential falls below this value diode D2 conducts
and limits the amplitude of the positive-going
oscillations. Diode D1 and resistor R17, connected
between the upper end of the tuned circuit and the
—10 volt line, compensate for temperature vari-
ations in D2. The action of diodes D2 and D3
stabilises the oscillator output and so the signal
applied to TRS has a constant amplitude. The
output of emitter-follower TRS is fed to the signal
path via switch SA2. Control of gain is provided
by adjustment of R2S.
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