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1. INTRODUCTION

1.1 Communication circuits are used to transmit speech, telégraph, data and -

' facsimile information from one point to anocther. One of the main aims in
communication is to convey to the distant end sufficient power to operate such
equipment as a telephone receiver, a telegraph mechine, or data or facsimile equlpment
85 the case may be.

1.2 Communications circults include transmission paths and items of. equipment which
increase or decrease the power level of gignals. passing through them. An iten

which increases the signal power is said tc have a gain and sn item which decreases

the signal power is said to have a Ipse. :

1.3 To ensure.that a satisfactory signal level 1s always recelved by the

communtication equipment it is necessary that we can measure, and clearly
express, losses, gains and power levels. In addition, as an gid to fault location,
and for general circuit performance testling, it ie necessary for us to be able to
indicate clearly the losses, gains and power levels that we can normally expect in a -
circuit, and also any deviation from these values that mey occur.

1.4 A number of terms are used@ to express power losses, power gains and power levéls-
_ ete,; these are dB (decibel)}, dBm, dBr and dBmO. At the end of the programme
you should be gble to apply the’ terms dB, dBm, dBr, and dBmO ln communication
circuits.
1.6  The programme will teach you in the following order‘

. Revision of the term @B.

e Revision of the term dBm.

s Defipition of the term dBr.

s Defihition of the term dBmO.

. Slmple applicatlons of all terms to communlcablon circuits.--:-

16 Log. tebles are required for some exercises in the 1esson.

E.T.5. 12/0513
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PROGRAMMED LESSON

Let'a first conalder the term decibel which expresaes the _
logarithmie ratic of powers in a clrcuit; thet is, it expreases
power gains or losses as a logarithmic ratio.

The formula uaed to calculate loss snd geln in dB ja:-

dB = 10 log: g;

(To simplify calculaticna Pl is always the larger power).

When calculating the losa of an item of equipment which has an
input of 100 mW and en output power of 5 mW, the equation is
written.

100

B = 10 log. =

The losp ¢f an item of equipment with an input of 10 mW and an
output of 6 mW is celculated using the formula:—

Pl

dB = 10 log. 2

versee 18 substituted for Pl and ........ 18 substituted for P2.

The power gein of an smplifier with an input of 0.1 mW and an 10, 6
cutput of 200 mW 18 calculsted using the equation:-

N 200

= 10 log. o1
An amplifier has en output of 150 wW and an input of 2 mW.
Show how these values are gubstituted in the dB formula.

GB = iiiiiiinieniaas

A techniclan testing an amplifier applies a teat signal of 0.1 mW |10 log. %

at the input and memssures 100 mW at the output. The gain of the
amplifier is:-

180 ( 1000 )

dB = 10 log. o1

dB = 10 x 3 (The log. of 1000 is 3)

dB

30 4B gain
The technician now applies o test signel of 200 mW to an

attencuntor, and measures 10 mlW at the owtpui. What is the
joas af the attenusbtor?

vasesnrrens 0B 1loBS
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A signal level of 160 mW is applied to s line which includes
several ltems of equipment, and s level of 2 uW is recelved at
the far-end. The loss of the line and equipment is:-

160 (B,

dB = T

10 log.

dB

10 x 1.9 (The log of 80 = 1.9)

4B

19 4B lo=ss.

Hote that the input power is larger than the output power so the
answer 1s expressed as & loss.

A technicien applies s test signal of 0.05 mW to the input of a
trunk channel which includes several items of equipment. At the
far-end shother technician measures 0.5 mW. What is the gain or
loss of the trunk channel?

GSCILATOR ' HEASURING
A" : SET

TRUNK  GHANNEL A, . |
tauir EQUIP. EQue

b-05mw 0S¥

viees. GB loss/gain

13 4B loss

You are & techniclan in a test laboratory and you are required

to test the loss of an attenuation equaliser at 20 kHz. You apply
a 20 kHz test signal at a power level of 1 mW, and measure 0.001 mW.
What is the loss of the equaliser at 20 kHa?

vesues 4B loBS

10 dB gain
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The table below shows the losses or gains (in dB) that occur for
varicus power ratdos,. DON'T PANIC, you don't have to learn the
table. It is. included to give you some idea of the power losses
that occur for variocus power ratios. The range of ratios shown
are typical of those encountered in the commurnicstion network.
The table may also be used to solve several of the following
exercises.

30 4B

Power Ratic | Loss/Gain || Power Retilo | Loss/Gain || Power Ratio | Loss/Gain || Power Ratic | Loss/Gain
1:1 0 4B 2.5:1 L ae 100:1 20 dB 10000:1 Lo 4B
211 348 5:1 T 4B 200:1 23 4B . 20000:1 43 @B
b:l & 3B 1042 0 4B hpo:1 26 4B hoooo:1 b6 aB
B:1 9 4B 20:1 13 4B 800:1 29 4R 80000:1 hg aB
16:1 12 dB Lo:1 16 4B 1000:1 30 4B 140000:1 52 dB
32:1 15 asp 80:1 19 4B 2000:1 33 4B 320000 :1 55 dB
6h:l 18 4B 160:1 22 gB Looo:1 36 4B . 640000:1 58 4B
128:1 21 4B 320:1 25 4B 8000:1 39 dB 128000011 61 aB
256:1 2h 4B 6ho:1 28 4B 1600031 h2 4B 2560000:1 AL AB
TABLE 1. TIPICAL POWER RATTIOS EXPRESSED IN 4B,
Using the table, it cen be calculated that an amplifier with an
input of 0.1 mW and en output of 3.2 mW (Power ratio 32:1 - in
first column) has a gain of 15 4B.
Use the table to determine the gain or loss of an item of
equipment with an input of '0.001 uW and an output of 10 mW,
.......... dB gain/loss
From the teble determine the gain or loss of an item of equipment 4o aB gain.
with an input of 2000 mW and an cutput of C.1 nW.
wivsvnns.s 4B gain/loss
To ealculate the gain of an amplifier which has an input power level 43 dB loss
of 0.0005 mW and an output power level of 2 mW the equaticon is
written
dB = ...vusvieer. and the amplifier gain is ....... ...
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A communication circuit consiste of a trensmission line plus many
items of equipment. Some eguipment items introdiuce gain and

some introduce loss so that the transmitted signal is subJected
to hoth gains and losses.

The overall gain or loss of a circuit is the difference between
the sum of the gains and the sum of the losses. That is the
overall power gain/loss = total cireuit gain - total civeuit
lose. HNote ~ here means 'difference between'.

A typical cireuit is shown. It consists of some components
which intreduce gain (shown with the symbel [B]) and some which
introduce loss (shown with the symbol i ). The gain or loss
of each item ig indieated. '

1848 20d8 25de 1648 T 4dB

Kom 48 D : 48 D da o

QUTPUT

The overall gain/loss of the circuit = total gain - total
loss. :

totel gain = 20 + 16 = 36 dB
total loss = 10 + 25 + 4 = 39 4B

In this example: Overall loss

total loss -~ total gain.
39 dB ~ 36 4B

Oversall loss

3 4B,
What is the overall gain/loss of the circuit shown below?

5d8 25d8 3dd 2d8 2048 54p

o d D 48 de D dp
P

O
ouTPUT

verse. AB gain/loss

dB = 10 log.

0.0005

36 4B

11

You are a technician at Port Popelong and have a trunk cireuit
to Coroach Sound. The circuit consists of carrier eguipment
and a physical line. The 'sctive' items of equipment introduce
a gain of 4 dB; the 'passive' items of equipment introduce a
loss of 1 dB, a loss of T 4B occurs on the line. What is the
overasll gain or loss of the cireuit?

vev... gain/floss

10 dB gain
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You have seen that the decibel is & unit of power ratic. When you
state the loss or gain of a circuit in 4B you give no indication
of the input or output powers but merely indicete the ratio by
which the power will chenge,

For example a pad with a loss of 20 dB {power ratio 100:1) will
change & power of 100 mW to 1 mW - & reduction of 99 mW. The
seme pad will change a power of 10 mW to 0.1 mW - & reduction of
9.9 nW. {Refer to Table 1).

An amplifier with a gain of 30 dB will change a power of 0.1 m¥W
to ....,. mW. The term 30 dB, however, gives no indication of
power levels or of the mctual power change but indicates thet s
power ratio of ..... veees exists from input to output of the
amplifier, (Refer to Table 1).

4 4B loss

13

In some of the previous exercises you have celculated gains and
losses in dB from given input and output power levels expressed
in mWe. In practice, power levels throughout a circuit can also
be expressed using the same logarithmic ratio es losses and gains
but referred to a reference signal power.

In telecommunioation, power levels are normally expressed as a
logarithmie ratio to a reference power level of 1 mW.

For example, a power level of 100 mW, which is 100 times 1 mW is
expressed as being 20 dB above 1 mW., To obtain this result the
formils 4B = 10 log. %%-ia used; 100 mW iz substituted for Pl and
1 m¥W for P2,

~ 100 100 mW
Thus dB = 10 log. == (T~ Reference power level)
dB = 20 x 2 (The log. 100 = 2)
= 20 4B

dEB
100 mW is 20 4B above 1 mW.

Using the seme ressoning, calculate the relationship of 200 mW to
the arbitrary power of 1 mW,

200 mW ié expreszsed as being ... iieriinnaas above 1 mW.

100 oW~

1:1000
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To eipress a power level of 0.005 mW as s logarithmic ratio with

1k 23 4B
respect to 1 mW we use the formula dB = 10 log. %%‘but now because ib;;e
0.005 mW is less than 1 mW, Pl becomes 1 and P2 becomes 0.005 mW.
Remember 4B calculations are simplified by keeping the larger power
in the numerator {P1 in the formuls). 3
. . - 1,200
The equation is written 4B = 10 log. 0.005 { T )
dB = 10 x 2.3 (The log of 200 = 2,3)
dB = 23
0.005 wW is expressed as ﬁeing 23 4B below'l mﬁ.
Now, you take a power level of 0.0l mW and éxpress this relative
to 1 mW. :
0.01 mW is expressed as being .......iiiiiiiiiiii i,
15| Now to simplify the expression of power levels, and to avoid 20 dB
confusion between dB units expressing power gains and losses and 4B below
units expressing power levels, s designation of dBm has been adopted

to indicate power levels. dBm i3 'dB with regpect to aq reference level
of 1 mW'. Any figure given in dBm 1s therefore an expression of a

power level.

1 oW is always O dBm. (This statement is true regardless of circuit
impedance). '

Power levels greater than 1 mW are indicated by a +sign preceding &Bm.
{Exaziple 2 mW is expressed as +3 dBm),

Power levels less than 1 mW are indicated by a ~sign preceding dBm
(Example 0.001 mW is expressed as ~30 dBm).

WITH THE EXCEPTION OF O dBm (1 mW), NEVER WRITE THE EXPRESSION dBm
WITHOUT & + or a - PREFIX. IT IS MEANINGLESS WITHOUT THIS.

Now this is how you convert power levels into dBm. Take 128 mW 83 an
example.

The formula is written dB = 10 log. %%
dB = 10 log. l%Q
=10 x 2,1 (The log of 128 = 2,1)
= 21

128 W expressed in dBm = +21 dBm
See if you can convert 0.05 mW to dEBm.

0.05:mw expressed in dBm i8 ... .. iiiiennnn Chr e n e aay

1 mW
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Most transmission meesuring sets (T.M.S.5) used for memeurements in
the communicetion network are cglibrated to record power levels in
dBm. When the power level at a point in a circuit ie 0.05 mW the
neter would record -13 dBm. Thet is, a 20:1 power ratio exists
between 0,05 mW and the arblirery reference level of 1 nmW.

What level {in dBm) would a T.M.S. record when meesuring at a point
in & elrcuit with a power level of 0.001 mW pregent?

LR R N N R R Y

- =13 dBm

1T

Tou have now revized the use of two transmission unite used in the
communication network. Each term hes a special use.

Try yourself out on these questions.
The gain of an emplifier is expressed in: dB/dBm ...c.iuevenncensss

A power level of 2 mW 12 expressed as:
+3 dB/+3 dBn/~-3 ABn/3 ABm.

A power level of 1 mW 1is expressed as: ’
1 aB/0 4B/0 dBm/+0 dBm. avural assnnEraa

A circult which Inciludes items of equipment which introduce 15 4B
gain and items whieh introduce 20 4B loses has an: overall gain of
S dB/overall losg of 5 dB/overall gaim of 35 dB/overall less of
~5 dBm.

LI N I P R R B R

~30 @Bm

18

For communication ¢ircuita we rarely talk or write of power levels
in mW, or of power gains or lesses ag numerical ratios. We talk
and write in 4Bz and 4B because when input and cutput powers are
expressed In dBm the power gain or losa in dB ls the difference
between them.

In the simple eircult below the input power is -10 dBw and the cutput
power 1a +18 dBm. The cireuit gain is the difference hetween -10 dBm
end +18 dBm; that {e, 28 AB gain.
MEASURING

OSCHLLATON SET

M P

You are a technician checking the loas of an attenuator. You apply
a test signml of +23 dBm to the Iinput and measure +11 dBm at the
autput .

The attenuator loBg 1B tiiierreninavninrsennas

© dB

+3 dBm
0 dBm

Overall
Ilogs of
S5 4B
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When the c¢ireuit gain or loes ie known in 48 end the input or
output power is knowm in dBm, the unknown level can be quickly
caleulated.

This is illustrated in the dlagram where a cireuwit gain of 10 aB
and an output level of +i dBm are given. The input power is
10 4B below the cutput level: +b4 dBm - 10 B = -6 dBu, .'. the
input power is equal to -6 dBm, :
+4dbm
adBm T

[:> +‘§i; (’ 1048

fodp

MEASURING
OSCILE ATOR SET

A" —_

—gddm L.

Now gee 1f you cen calculate the output level of a cirecuit which
has a gain of 26 dB. Assume that a level of -8 dBm is applied to
the circuilt input,

Cutput level = ...iiiiviinnroans

12 4B

20

You are asked to locete a fault on & telephone circuit. To do
this you teke power level measurements at the points in the
eircuit A, B, ¢, D, E, The power levels you messure are shown on
the diagram. The correct working loss or gein of each equipment
items is also shown. From this information determine the faulty
equipment item, &nd indicate how much ite actual gain or loss
varied from its nominsl gain or loss.

Odim ~idim =13 40m —30dbm
A L]

l 3da 1 10dp Rdb l

X ¥ 48 - db 3

1TEM |

+240m
E
4848 l

> ——

ITEM 4

ITEM 2 IEM 3

The faulty eguipment item is item ....vccevanraas

Gain/loas change suieesvisnsvvoes GB.

+18 dBm

21

In the diagram below the losses and galns of each item of
equipment are shown. HNow if a test signal of 0 dBm is applied
at point A, the levels at the other points are: B -3 dBm,

¢ -13 dBm, D -§ dBum, E -23 dBm.

1nde | 1 sd3 i
X o

a8 E)

If a level of -1 dBn is measured at D, what are the levels
at 4 and E? ({Assume that the power gains and losses remain
unchanged}.

A

l 3ds

ab

1548
8 3&-

p S

E ottt tiieeniienaaen

Y

gain change

16 4B
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Now In communication circuits we can relate gains and losses in s
eilrcuit to & reference point in the circult. For example if we make
point A & reference point in the cireuit below, then point B is

13 dB below point A, and point C is 5 4B below point A.

I . I ]
‘ LY W0y L i2d) [T ] séh 15d8 140 l
vl
CaY

.
VANTE 49 > ) \l,(_ b D e

8till assuming point A $¢ be the reference point then point D
is ...... dB above/below the reference point.

+T dBm

.16 aBm

23

This method of expressing losses and gains with respect to a
reference point in a circuit is simplified by using the term dBr.
dBr is the decibel ratto of the power of a signal at a point in a
transmisgion path to that of the same signal at a zero relative
level point.

If we make point A the reference point and designate it as the peint
of zero relative level, then point A is designated 0 dBr; that is
0 4B with respect to the signal level present. Point B iz a -13 &Br
point, point C is a ~2b dBr point and point D is a -3 dBr point.

odie —13dWr — 24 der —¥dbr

I 348 1048 I 15d§ S4B i 448 © 2548 1

i n 4 e [> TS !>—-)(-—

ZERO RELATVE
LEVEL FOIMT

Now in the diagram below point B is designeted ...... dBr and
point C is designated ...... dBr.

=
"~
o

r

- ¢
1048 28 dy I 1548 443 l
4 D V3 9 ] R SV,

W o—

~14dB
below

2k

You ghould note thet dBr expressea relative level only; 1t gives

no indication of the sbsolute power level present. However, when
you know the abgolute power level and relmtive level in 4Br at any
point, it is possible to calculate the power levels that should exist
at other relstive level points.

In this disgram 0 @By iz applied at point A and the levels at the
other points in the circuit are: point B +18 dPm, point C +3 dBEm
and point D -20 4Bm. From this it can be seen that the expresaions
dPm and dBr are numerically the same when en sbsolute power level

of 0 dPm existe at the 0 4Br point.

Ddbr +I8dB7 +3dbr —zadpr
][> ——% a % an | ;
tdbm It dm +3ldem —2040m

In the communication network the reference signal is generally

0 dBm at the zero relative level polnt; that 1s the 0 dBr point.
For this reason the terms dBr and dBm are numericelly equal when
the test signzl level is O ABm at the zero relative level point,

+15 dBr
4 QBr:
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In the diagram below the points A, B, C and D are designated

0 4Br, -13 dBr, +18 dBr and +17 dBr respectively, Agsuming that a
gignal with a power level of -6 dBm exists at point A, then the
levels at points B, C and D are -19 dBm, +12 dBm and +11 dEm
regpectively,

The designations in dBr are still correct because the relative
losses and gains in the circuit, with respect to point A {the
reference point), are unchanged. However, in this exafple, dBr
and dBm are not numerically the zame, because a level other than
C dBm exists at point A,

gdbr 13481 u?m +W?r
T 148 1111 I Mdn l 148 l
—H—{ 48 a8 —e > 3¢ o —Se—

From the dlagram, calculate the level in dBm at point D, when the
level measured st point B is -10 dBm.

26

-]

dBr +ildBr ~SdBr + 4dEBr
) € )

| e

i 2 = 3 3 4 § > L3 C

dh 7548
L3S GAM

Assume that a level of -3 dBm is applied at point A of the circuit.
What are the levels (in dBm) at the other points in the cireuit?

Point B ..... et rrara s aeer s

What are the losses or gains of equipment items 2, 3 and L7
THem 2 toevrrnerranrsnnsanssnanns
Item 3 cievnvvernnrnnannsnn vasene

Them 4 oiveiieinniivinnnnnn, e

+20 dBm

27

You learnt in frame 24 that the terms dBm and dBr are numerically
the same in the communication network when 0 dBm is applied at the
0 dBr point. You might well asgk, why introduce a new term? '
Consider the example given in frame 25, With a test level of

-6 dBm applied at point A, the absolute levels at all other
points are & @B below the relstive level. Therefore, the
expression dBm will equal the dBr figure only when the nominal
line-up level exists in the circuit. However, although the
absolute power levels can change in the circuit, the power loszes
and geins should remain the same. The expressions in dBr {which
in effect represent losses and gains with respect to the ¢ireuit
zero relstive level point} are accurate regardless of the actual
power levels that exigt in the circuit. i

+1l dBm
-18 d4Bm
+1 dBm

27 4B gain
32 4B loss
& dB loss
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In the examples and exerclses given in the previcus frames, the zerec
relative level point hag been indiceted. It should be noted, however,
that it is possible to consider relative levels without reference to
the zerce relative level point in the eireunit.

In this diagram, a test signal at a power level of -2 dBm is applied at
the -3 dBr polnt. The power levels at points B and C are ~20 dBm and
-28 dPm respectively.

What power levels would you expect at pointe A and B, when you messure a
power level of =9 dBm at point CY

~3dbr + 1dir =Y Br
Vi de D 3 ds x

M dbm ~z0dHm =i dim

B orreeriecennieen

29

In the communication network it is often necessary to consider relative
levels without direct reference to the zerc relative point.

The diagram below shows, in simplified form, a typical subscriber to
subseriber cell, The gend reletive levels at the exchange reference
points are shown for one direction of transmission only.

The exchange reference point 1s the point at which the relative level
1s defined@ for an exchange. With the exceptlon of the terminsl exchange
reference point (send direction}, exchange reference points are not
necessarily zero relstive level polnts, but of course are related to
the zero relative level polnts.

This exemple differs from previous exemples in the lesson, in thet, at
a switching centre, the received relative level msy not be the same as
the send relative level, with the result that the level sent on from
that switching point may not conform with the nominal send level for
thet switching centre. For this reason, specisl considerastion must be
given to testing a circuit with intermediate switching centres. The
techniques sssociated with end-to-end testing on circuwits of this nature
are not covered in this lesson. This lesson is confined to the
application of terms within one eirecuit.
——

—————li —-
Odar - 3«;&- -suer
i

L e

i

oo L
'rﬁnmw. MINOR, 4 WIRE AUTO © MINGR
ENCHANGE EXCHANGE TRANSIT EXCHANGE EXCHANGE EXCHANGE

~5 dBm
-1 dBm
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In frame 25 the levels measured at the test points were below the
nominal levels for those points. We express this varietion from the
nominal level by using the expression dBm0. G&Bm0 <g the power level
of a signal expressed in dBm but referred to a zero relative level
point.

Tt can be thought of as the numerical difference between the power level

of a signal et a point in a transmission path, and the relative level
at that peoint.

For example, when a test signal measured at a +5 dBr point, has an
abaolute level of -5 dBm, it Is 2a8id to be a test signal of -10 dBmO,
because at & zero relative level (0dBr} point its absolute level
would be =10 dBm. Simlilarly a test level of =13 dPm applied at &

=13 dBr point is a test signal of O dBm0O, and s test power level of
+3 dBm applied &t a +1 dBr point is a test signal of 42 dBm0.

A test signal of -6 dBm is measured at V.F. EQUIP., OUT. This is T dB

above the relative level and is expressed as +7 &Em0.

HY B LHE HYB. AUt W.F. EQUsP. OUT MAF OUT
~tdBr =-44Br =I5d8e s:dm

S
6 al_l —6dam {+7¢bm0)

Referring to the diagram assume that a test signal of =3 4dPm0 is
applied at HYB. LINE. What are the absolute power levels you
would anticipate st HYB, OUT and M.B.F. OUT?

..

L]

K—

HYB. QUT ...uvreeineasnrnnnnnanas

M.BJF, OUT oivvnvvanncnrannrnanay

31

Work through the following exercises to see if you can relate the
expressions 4B, dBm, dBm0 and dBr.

=3dir =13der + ITdar ~I5diir + 4 diir

LW ] W]
Ly w Fd X

A e

™K

O X—
-
o X

A test signal of -3 dBm applied at point A is expressed as ..... dBm0.

With -6 dBmO applied at point A, the levels at the cther reference
point should be:

B,,...dBm, C ..... dBm, D ..... dPm, E ..... dBnm.
The gaina/losses of items W to 2 are:
W ..... gain/leas X ..... gain/loss

Y ..... gain/loas 2 ..... gain/loss

=7 dBm

-35 dBm
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Well, T hope that the previous examples have given a reason for
introducing the expression dBmC. Or have they? We could, when
testing eircuits, consider power levels in dBm (retiember , most of
our test instrumente are calibrated in 4Bm), and refer these dBm
levely to the appropriate relatlive level points. That's what you
a@id in frame 27 and you found the informetion you required. ILets
gee if it is any more simple working in dBm0. We'll consider the
followlng features: '

» A testing officer at a receiving station is teld that a test
signal of O 4Bm0 is tranemitted on & circuit. He knows that
he should receive 0 dBm0 {or O dBm0 plus or minus certain
prescribed limits). The test signal sent may be -13 dBm at a
-13 dBr point, +1 dBm at a +1 dBr point, etec; but when test
levels are expressed in dBm0 the ectual sending point does not
necessarlly concern the testing officer at the recelve station.
However, if the send test level is nominated in dBm, then the
receiving testing officer has to know the relative level at the
gending point in order to know what to anticipate at the
recelve end, :

e Another feature is the fact that the term dBmO is & 'shorthand'
nethod of expreseing e certain conditlon. It gives an
indication of actuml power level and ite relatlonship to the
relative level at a polnt in a circuit. It does away with a
word statement.

e A third feature of the term dBm0 relaetes to its use to express

© noise levels, pilot frequency levels, ete.. The power levels

of these frequencies are algo recorded in dBmC, but no details
are given in this lesson.

Let's consider the diagram from frame 28 again. Tt is repeated
below. This time a test signel of -21 4Bm0 (~2k dBm)} 1s sent;
asguming eireuit gains and losses remain unchanged, the levels
measured at B snd ¢ are —20 dBm and -28 dBm, respectively. That is,
-21. 4Bm0 in both cases.

-3dee +140r . -Tder

¢ 48 |> 3¢ s 3
=dim0 -2AdkmD -2ldBmg

{-24dBm) ' {-204%m} {-zpdam)

What dBuG levels would you anticipate st pcints A and B, when the
power level at C is -2 dBmO? (Assume gaine and losses are as shown).

K

B oiiiiiiiiiieas

B oiiceriirnienses.

0 ARuo |

. =19 dBm

+11 4ABm
=21 4dBm
-2 dBm

10 4B
(loss}

. 30 4B

{gain)
32 dB
{loss)
1G9 dB
{gain)
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The relationship between dBr, dBm snd dBm® i= shown in Attachment
1. .Assume for each example that the losses and gains remain
unchanged. Study the Attachment then move to frame 3k,

-5 dBm
=1 4Bm

34

Complete the teble showm in Attachment 2 to show the relationship
between dBr, dBm and dBm0, On the diagram show the gain of each
smplifier. Assume that losses and gains remain unchanged unless
instruetions specify otherwise. {Ansvers given in Attachment 3).

If you have difficulty completing any of the sections, then return
to frame 22 and work through to this peint again.
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Complete the table shown in Attachment U to show the reletionship
between dBr, dBm and dBm0, Once again sssume that losses and gains
remain unchanged unless otherwise specified. On the diagram indicate
losses and geins of any items of eguipment not already designated.
{Answers given in Attachment 5}.

36

Referring to Attachment 4, technicians testing the circuit hetween
points B and C would send a test signal at a level of -13 dBm and
would expect to messure +i dBm.

What send test level would you use to test the circuit between
pointe D snd G, and what power leyel would you expect to receive?
(Assume a 0 dBm0 test signal level is to be used),

37

Anmvwer frame.

-3 4dBm
+1 dBm

16
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ATTACHMENT RO, 5.
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