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FOREWORD

This amendment has been prepared by subcommittee 47E: Discrete semiconductor devices, of
IEC technical committee 47: Semiconductor devices.

The text of this amendment is based on the following documents:

FDIS Report on voting
47E/123/FDIS 47E/124/RVD
Full information on the voting for the approval of this amendment can be f in thereport o

oting indicated in the above table.

A\ bilingual version of this amendment may be issued at a later date.

Page 5
CONTENTS
mber chapter VIl as chapter I1X:

ED CIRCUIT MICROWAVE AMPLIFIERS

|
p
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Page 147
CHAPTER VII: FIELD EFFECT TRANSISTORS
2.1.4 Powers

Replace this subclause by the following new subclause:

2.1.4 Powers

Dutput power at 1 dB gain compression Po(1dB)

DI:

Dutput power at specified input power
Power gain at 1 dB gain compression
Power added efficiency

Associated (power) gain

Maximum available gain (Note 1) Ga(max)
Minimum noise figure Fmin
Source reflection factor for minimum noise figure/(Note I'GFmin
Fquivalent input noise resistance Rn

NOTE 2 — For source reflection coefficient (factpr), s

0e.5.3. 0747-7, Chapter II*.
NOTE 3 — The symbol "Iy, is {n co use f ereffection factor for minimum noise figure.
Page 149 Q

2.2.3 Power

The minimum va
impedance unde

€ uf the'noise figure that can be obtained through adjustment of the source
specjfied bias condition and a specified frequency.

Equivalent' input noise resistance

The guotient of the equivalent input noise voltage and the equivalent input noise current (se¢
5.4.9-and 5.4.10 of IEC 60747-1, Chapter IV*).

*

IEC 60747-7 (all parts), Semiconductor devices — Discrete devices — Part 7: Bipolar transistors

*%

IEC 60747-1:1983, Semiconductor devices — Discrete devices — Part 1: General
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Page 153

3.2.2 RF characteristics

Add the following new essential ratings and characteristics:
Categories

3.2.2.8 Minimum noise figure A B

H 1 1 HrH ! ('
m‘id)\llllulll vaiuc uriucT spTtuliicu CUTTUTLIUTTIS -

B.2.2.9 Source reflection factor for minimum noise figure

viaximum and minimum values under specified conditions

.

NOTE — Maximum and minimum values respectively should be prescribed for magnipdd
nd angle.

B.2.2.10 Equivalent input noise resistance D

Maximum and minimum values under specified conditions ¥

4 Measurement methods
Replace subclauses 4.10 and 4.11 by gheYoll

4.10 Noise figure ( F) and associated
4.10.1 Purpose

To measure the noise figur

4.10.2 Circuit d@\

fifect transistor under specified conditions.

N A Frequency
genepator meter
< o\l‘i n.d Mixer Low n_o_ise
SO galn amplifier
A ~N er
Isolator Isolator
| Input - Input
Bias impedance Device impedance Bias
network matching B being € matching network
network measured network

or

- Vas Ves + “ Vbs g Vbs
+ =L L == —=

IEC 575/99

Figure 46 — Basic circuit for the measurement of the noise figure
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4.10.3 Principle of measurements

The noise figure F of the device being measured is derived from the following equation.

F110 _
_ (Fiz -Lp)/10 _ 10 1h
F=10log ELO 106710 [ (1)

where
12 is the overall noise figure:
1 is the circuit loss from point A to B;
= is the noise figure after point C at the output stage, and
is the associated gain of the device being measured.

as

ENR/10
[:12 =10 |Og Hlo—

HAu/ Avz) -

vhere
ENR
Pn1 and Py in W

Pn3 and Pyg in \/O

¢ powers under the hot and cold state of the noisI
y, in the case of directly connecting point B to C i

4.10.5 P<ecautions to be observed

The entire circuit shall be shielded and grounded to prevent undesired signals. For noise figure
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4.10.6 Measurement procedure

The frequency of the r.f. generator is adjusted to the specified condition.

In order to measure the noise contribution of the measurement system, connect point B to C in
figure 46 without the device being measured and set the input and output impedance matching
networks to 50 Q.

The noise figure F» in decibels is calculated by equation (3).

The device being measured is inserted as shown in figure 46.

The specified drain-source voltage Vpg is applied.
The drain current Ipg is adjusted to the specified value by varyi

>

During the adjustment of the input and output matching network i gwer Pyp and Py

+ Ambient or reféxen
+ Drain source@
+ Drain current
1+ Frequency

4.13 Minimum-naise figure ( Fqin), equivalent input noise resistance ( R,) and
soutce reflection factor for minimum noise figure ( I'GFmin)

4.13(1,~ Purpose

conditions.

4.13.2 Circuit diagram

See the circuit diagram in 4.10.2.
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4.13.3 Principle of measurements

See the principle of measurements in 4.10.3.

The noise figure dependence on the source admittance can be expressed as:

q

Then, equatien(

In equation (2), Q

F=Frin + 226 =G + (8 - 60 @
vhere
= is the noise figure
Fmin is the minimum noise figure
Rn is the equivalent input noise resistance
55 is the source conductance
B is the source susceptance
5o is the source conductance for Fyin
Bo is the source susceptance for Fpin

bquations should be solved.

From equation (1)

vhere

ensional simultaneou$

-

(3
(4

(5

2
|YS(1)| HBsw H
Fpy =X+ Xo+——"—-Xq3-2 X
W 6w P e THeswH Y &
2
Y,
Fry = X1+ ! X2 +—| S(n)| X3—ZB—BS(”) Hx4

Gs(n) Gs(n)

's(n)
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Substituting X1, X2, X3 and X, obtained from equation (6) into equation (5), the four parameters

are determined as follows:
2
Finin = X1+ 2 X2 X3 = X4 (7)

Rn= X3 (8)

— _ 2
Go—\/Xz/Xs (X41X3) (9)
BO :X4/X3 (10

[ Emin, source reflection factor for Fyjn, is determined from the above Gg an

4.13.4 Circuit description and requirements

See the circuit description and requirements in 4.10.4.

4.13.5 Precautions to be observed

See the precaution to be observed in 4.10.5.

4.13.6 Measurement procedure

The frequency of the r.f. generator is adjusted{

The input impedance
Gs(1)s Bs(1))-

The output impe
achieved.

The noise figure F accordance with the procedure described in 4.10.6.
Repeating the aboys p n times, F(1)_(n) are determined for the n source admittance

4.13.7 Specified co
1+ Ambient or reference point temperature
1 ~Drain source voltage

— Frequency
— Single-side band or double-side band.
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Page 155
Add the following new chapter and renumber chapter VIl as chapter IX:

CHAPTER VIII - INTEGRATED CIRCUIT MICROWAVE AMPLIFIERS

1 Terminology

.1 Linear (power) gain Gjjp

The power gain in the linear region of the power transfer curve P, (dBm) = f

NOTE — In this region, AP, (dBm) = AP; (dBm).
| .2 Linear (power) gain flatness AGjj,

The power gain flatness when the operating point lies in the ling i ) c wer transfef
Curve.

|.3  Power gain Gp, G

The ratio of the output power to the input power.

NOTE — Usually the power gain is expressed iq deciqel
.4 (Power) gain flatness  AG,

The difference between the maximum gain for a specified input power in &
specified frequency range

.5 (Maximum availabls

The difference i .-
Dy the gain controh

NOTE — For spegift
flor the input power.

ation purposes, the limits of this range are specified by specified lower and upper limit valueg

|.6.2 _-Limiting output power  Pq(jtg)

Thé output power in the range where it is limiting.

1.6.3 Limiting output power flatness ~ APqjg)

The difference between the maximum and minimum output power in the output power limiting
range:

APo(itg) = Po(itg,max) — Po(itg,min)
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1.7 Intermodulation distortion  Pn/P;
The ratio of
the output power of the nth order component to
the output power of the fundamental component,
at a specified input power.

1.8 Power at the intercept point (for intermodulation products) Pnap)

The output power at intersection between the extrapolated output powers of the fundamentﬂ:
component and the nth order intermodulation components, when the extrapolation is carfie
put in a diagram showing the output power of the components (in decibels)

a function\of the
input power (in decibels).

.9 Magnitude of the input reflection coefficient (input return loss)

bee 5.2.1 of IEC 60747-7, Chapter II.

.10 Magnitude of the output reflection coefficient (output‘re o Ns,o0

bee 5.2.2 of IEC 60747-7, Chapter II.

.11 Magnitude of the reverse transm

bee 5.2.4 of IEC 60747-7, Chapter II.

A (AM-PM)

he change in input po
.13 Group del@x
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2 Essential ratings and characteristics for integrated circuit
microwave amplifiers

2.1 General
2.1.1 Circuit identification and types

2.1.1.1 Designation and types

Indication of type (device name), category of circuit and technology applied should be given.

Viicrowave amplifiers are divided into four categories:
Type A: Low-noise type.
Type B: Auto-gain control type.
Type C: Limiting type.
Type D: Power type.

2.1.1.2 General function description

A\ general description of the function performed by t
and the features for the application should be made.

icrowave amplifiers|,

2.1.1.3 Manufacturing technology

dyctor monolithic integrated circuit, thif
his statement should include detail$
bf the semiconductor technglogies such\as >FET, Si bipolar transistor, HBT, etc.

2.1.1.4 Package idenpi

[ he following st@
a) |IEC and/or natiop : c p of the outline drawing, or drawing of non-standard
package includis 1 ing;

2115

should be stated here

2.2 Application related description

heuld be given.

%nformation on the application of the integrated circuit and its relation to the associated devices$

2.2.1 Conformance to system and/or interface information

It should be stated whether the integrated circuit conforms to an application system and/or
interface standard or recommendation.

The detailed information about application systems, equipment and circuits such as VSAT
systems, DBS receivers, microwave landing systems, etc., also should be given.

2.2.2 Overall block diagram

A block diagram of the applied systems should be given, if necessary.
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2.2.3 Reference data

The most important properties to permit comparison between derivative types should be given.

2.2.4 Electrical compatibility

It should be stated whether the integrated circuit is electrically compatible with other particular
integrated circuits or families of integrated circuits or whether special interfaces are required.

Detai noutd e given of the type o g NMpuUt and output CITCUits, for exampie, mput/outpu
impedances, d.c. block, open-drain, etc. Interchangeability with other devices, if any, should:be¢

P.2.5 Associated devices

|f applicable, the following should be stated here:

devices necessary for correct operation (list with type numbe

peripheral devices with direct interfacing (list with type

p.3  Specification of the function

2.3.1 Detailed block diagram — Functional blocks

\ detail block diagram or equivalentcirsuit rati integrated circuit microwave
mplifiers should be given. The block dia 1 d of the following:

functional blocks;

mutual interconnection

function of e@ 3
interdependenség bt

he block diagra

— =~ — ~—~ ~—
5
=2
<.
Q.
c
=k
—h
c
>
(9]
=
(@)
=
=l
c
3,
(7]
=
/>
=
—
>
)

mbiguity can e terminal symbols and/or numbers. If the encapsulatio
as metallic tion to them from external terminals should be indicated. Th
onnectiop 5 iated’external electrical elements should be stated, where necessary.

¢ function of each external connection and, where nI

\s additiona
ecessarily with ations of the values of the circuit components. The graphical symbol fof
he functiah.shall be-given. This may be obtained from a catalogue of standards of graphica|
symbols(oh designed according to the rules of IEC 60617-12 or IEC 60617-13".

—
>
D
[®]
o
3
°
D
—_
D
@
D
(]
—
=
o
=
(@]
=
(@]
c
=
=
QD
«Q
P
Q
3
o
Q
>
(o
(¢]
-
D
©
=
o
Q.
c
o
D
2
(on
c
—
>
o
—F

*

IEC 60617-12:1997, Graphical symbols for diagrams — Part 12: Binary logic elements
IEC 60617-13:1993, Graphical symbols for diagrams — Part 13: Analogue elements
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2.3.2 ldentification and function of terminals

All terminals should be identified on the block diagram (supply terminals, input or output
terminals, input/output terminals).

The terminal functions 1)-4) should be indicated in a table as follows:

Function of terminal
Terminal Terminal 1) Terminal 2) Function

number symbol designation 3) Input/output 4) Type of
identification input/output cireuijt

|) Terminal name

A terminal name to indicate the function terminal should be ¢ jrials, groung
terminals, blank terminals (with abbreviation NC), non \ ith abbreviatiof
NU) should be distinguished.

?) Function

— Each function of the integrated cixcui y \ i

B) Input/output identificatig

The type of \ ircyits; for example input/output impedances, with of
without d.c. blegKk, & (i i .

5) Type of ground

Supply voltage
Input(s) —— Integrated I NC
circuit
microwave
NU amplifiers — Output(s)

Ground IEC 575a/99
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2.3.3 Functional description
The function performed by the circuit should be specified, including the following information:

— basic function;

— relation to external terminals;

— operation mode (e.g., set-up method, preference, etc.);
— interrupt handling.

2.3.4 Family-related characteristics

n this part, all the family-specific functional descriptions shall be stated (refe
EC 60748-3 and IEC 60748-4%).

pf IEC 60748 should be used (for example for microprocessors, 3 Shapter Il
Bection 3).

NOTE — For each new device family, specific items shall be added in thé
2.4 Limiting values (absolute maximum rating systey
The table of these values contains the following.

a) Any interdependence of limiting cok

be stated. Q
e) All voltages arafef

<r the operation of the multi-function integrated circuit over the
tlng temperatures. Where such ratings are temperature-dependentj,
be indicated.

* |IEC 60748-2 (all parts), Semiconductor devices — Integrated circuits — Part 2: Digital integrated circuits
IEC 60748-3 (all parts), Semiconductor devices — Integrated circuits — Part 3: Analogue integrated circuits

IEC 60748-4 (all parts), Semiconductor devices — Integrated circuits — Part 4: Inteface integrated circuits
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2.4.1 Electrical limiting values

Limiting values should be specified as follows:

Parameters Min. Max.
(1) Power supply voltages + +
(2) Power supply currents (where appropriate) +
(3) Input voltage(s) (where appropriate) + +
(4) Output voltage(s) (where appropriate) + +
(5) Input current(s) (where appropriate) +
(6) Output current(s) (where appropriate) +
(7)  Other terminal voltage(s) (where appropriate) + /\(\
(8) Other terminal current(s) (where appropriate) >
(9)  Voltage difference between input and output +
(where appropriate)
(10) Power dissipation /\@\

The detail specification may indicate those values Wltw IWe 1 and note 2.

\Max Un|t

Parameters (Note 1, Note 2) Symbols (
7D
AN

thextype of considered circuit.

NOTE 1 — Where appropriate,|in acgerdan

ply is required, a statement should be made
in which these supplies are applied is

4.

'S

B) Channghtempe re (type C and type D only)

4) Lead\temperature (for soldering).

The. detail specification may indicate those values within the table including the NOTE.

Parameters (Note) Symbols Min. Max. Unit

NOTE — Where appropriate, in accordance with the type of considered circuit.
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2.5 Operating conditions (within the specified operating temperature range)

They are not to be inspected, but may be used for quality assessment purpose.

2.5.1 Power supplies positive and /or negative values

2.5.2 Initialization sequences (where appropriate)

f _snecial initialization —seguences are necessary the nower sunnly seauencinag —and th
g < PAl g gl a4 < )

initialization procedure should be specified.

2.5.3 Input voltage(s) (where appropriate)

2.5.4 Output current(s) (where appropriate)
2.5.5 Voltage and/or current of other terminal(s)
2.5.6 External elements (where appropriate)

2.5.7 Operating temperature range

?.6 Electrical characteristics

The characteristics shall apply over the_full of

$pecified.

atitg eratu e range, unless otherwis
ing tetur

D) at a temperature of 25 at maxium and\xr
2.6.1 Static charactefisti
The parameters@d\

Parﬁé\\ \ﬁ Typ.* Max. Types

Inimum operating temperatures.

ponding to the type as follows:

A B C D
2.6.1. Pomp + + + + + + +
reS|s nce + + +

* Optlon

The detalil spemw may indicate those values within the table.

Characteristics Symbols Conditions Min. Fyp.* Max. Unit

117

* Optional
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2.6.2 Dynamic or a.c. characteristics

Each dynamic or a.c. electrical characteristic should be stated under specified electrical worst-
case conditions with respect to the recommended range of supply voltages, as stated in 2.5.1.

The parameters should be specified corresponding to the type as follows:

Parameters Min. Max. Types

A B c B
26.2.1 Linear gain + + + NS
2.6.2.2 Linear gain flatness + + + +
2.6.2.3 Power gain + /\(\\\ +
2.6.2.4 Power gain flatness + < Q - ¥
2.6.2.5 Gain reduction + \\
2.6.2.6 Output power + + +
2.6.2.7 Output power at 1 dB gain compression + K +
2.6.2.8 Limiting output power < \ +

AV

+
2.6.2.9 Limiting output power flatness \> +
2.6.2.10 Intermodulation distortion + + +
2.6.2.11 Power at intercept point C) + +
2.6.2.12  Noise figure + +

.6.2.13 Magnitude of the input reflection coeffity + + + + +

2.6.2.14 Magnitude of the output reflection cogeffic + +
(output return loss) >

2.6.2.15 Magnitude of th + + + + +
(isolation)

2.6.2.16 Conversigr\coefficient o itude + + +
phase 0@ ion?(wher SOrAR:

2.6.2.17  Group delay i + + + +

2.6.2.18 Time congé\

1 Under consiw

NOTE — It is n ary y\%WD to select either the parameter set of 2.6.2.1, 2.6.2.2 and 2.6.2.7 or that
f2.6.2. 3

The detail spec atlo may indicate those values within the table.

Characteristics Symbols Conditions Min. Fyp.* Max. Unit

* Optional
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2.7 Mechanical and environmental ratings, characteristics and data

Any specific mechanical and environmental ratings applicable should be stated (see also
IEC 60747-1, Chapter VI, clause 7)

2.8 Additional information

Where appropriate, the following information should be given.

2.8.1 Equivalent input and output circuit

Detailed information should be given regarding the type of the input and output circuits fof

example, input/output impedances, d.c. block, open-drain, etc.

2.8.2 Internal protection

\ statement should be given to indicate whether the inted ains interna|l

protection against high static voltages or electrical fields.

2.8.3 Capacitors at terminals

|f capacitors for the input/output d.c. block are ne acitanees should be stated.

2.8.4 Thermal resistance

2.8.5 Interconnections to other types gf Circuit

?.8.6 Effects of exte

Curves or data IN
tharacteristics may

2.8.7

2.8.8

Where appropriatesJandling precautions specific to the circuit should be stated (see also
|[EC 60747:1, Chapter IX).

2.8°9- Application data

2.8.10 Other application information

2.8.11 Date of issue of the data sheet
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3 Measuring methods

3.1 General
3.1.1 Characteristic impedances

The input and output characteristic impedances of the measurement system, shown in the
circuit in this standard, are 50 Q. If they are not 50 Q, they should be specified.

B.1.2 General precautions

The general precautions listed in clause 1 of IEC 60747-1, Chapter VIl apply. In~addition|,
$pecial care should be taken to use low-ripple d.c. supplies and to decoyple adequately all biag
supply voltages at the frequency of measurement. And also spegi® the load
impedance of the test circuit should be taken to measure the output {

B.1.3 Handling precautions

When handling electrostatic-sensitive devices, the handlingp : vy in IEC 60747-1],
Chapter IX, clause 1, shall be observed.

B.1.4 Types

The devices in this standard are botR af d chip vieasured using suitable test

@@
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3.2 Linear (power) gain ( Gjin)
3.2.1 Purpose

To measure the linear gain under specified conditions.

3.2.2 Circuit diagram

Frequency
meter
ﬂ -~ E Directional B G
Variable coupler Dovice
Isolator attenuator being
< measwred

Siglnal 3 \\ \\>

generator Power Bi&s\/\
meter 1 Va N\ g ply
AN \\/

Diregtional
Spectrum cqlip! \¢
analyzer N V4
NS, )
<* D 0)
wer\
Net 2
IEC 576/99

B.2.3  Principle of mep

Ln the circuit di
evice being measur

¢ input power P; and the output power P, of the
the following equation:

Pi=P1+ L (2-1
Po=Py+ Ly (2-2

alueindicated by the power meters 1 and 2, respectively.
L1=Lpa—-Lp

vhere Lp is)the loss\¥fom point E to point A and Lg is the loss from point E to point B shown in
figure 47, respectively.

| »4s the circuit loss from point C to point D shown in figure 47. P;, Py, P, and P, are expressetf
indBm, [, and [, are expressed in decibels

Power gain Gy in dB is derived from equation (2-1) and (2-2) as follows:
Gp=Po— P (2-3)

The linear gain Gjj, is the power gain measured in the region where the change of the output
power in dBm is the same as that of the input power.
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3.2.4 Circuit description and requirements

The purpose of the isolator is to enable the power level to the device being measured to be
kept constant irrespective of impedance mismatches at its input.

The circuit losses L, and L, should be measured beforehand.

3.2.5 Precautions to be observed

ﬁscillation, which is checked by a spectrum analyzer, should be eliminated during thesg
easurements. The termination must be capable of handling the power fed.

Harmonics or spurious responses of the signal generator should be redu

B.2.6 Measurement procedure

The frequency of the signal generator should be adjusted to the

The bias under specified conditions is applied.

By varying input power, confirm that the
bf the input power.

The gain measured in the region wherg
bower is linear gain Gjjn.

B.2.7  Specified conditions
1+ Ambient or refereng
1 Bias conditi
+ Frequency.
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3.3 Linear (power) gain flatness ( AGjip)
3.3.1 Purpose

To measure the linear gain flatness under specified conditions.

3.3.2 Circuit diagram

See the circuit diagram shown in figure 47.

B.3.3  Principle of measurements

See the principle of measurements of 3.2.3.

Linear gain flatness is derived from following equation.

AGiin = Glinmax — Glinmin (3-1

vhere Gjinmax and Gjinmin @re maximum linear gain angd inear gain in the

s$pecified frequency band at the specified input power, respe

B.3.4  Circuit description and requirements

Bee the circuit description and requiremr@nts of 3

B.3.5 Precaution to be observed

See the precaution to be observed of 3

B.3.6 Measurement
The frequency of tl:e sig
The bias under spec€ifi

input po er.

Decide the suita

S

e input power level for measuring linear gain.

ary the\frequency in the specified frequency band with the same input power level.

Dbtain the maximum linear gain Gjinmax and the minimum linear gain Gjinmin in the specifietli

£+ =N Al
rCcyutTlIivy variu.

Linear gain flatness AGjj, is derived from equation (3-1).

3.3.7 Specified conditions

— Ambient or reference-point temperature
— Bias conditions

— Frequency band.
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3.4 Power gain ( Gp)
3.4.1 Purpose

To measure the power gain under specified conditions.

3.4.2 Circuit diagram

See the circuit diagram shown in figure 47.

B.4.3  Principle of measurements

See the principle of measurements of 3.2.3.

B.4.4  Circuit description and requirements

See the circuit description and requirements of 3.2.4.

B.4.5 Precaution to be observed

See the precaution to be observed of 3.2.5.

B.4.6 Measurement procedure

The frequency of the signal generator ted ¥ pecified value.

The bias under specified conditions is ppliT.
The specified input powe ) tothe icé

B.4.7  Specified

bging measured.
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3.5 (Power) gain flatness ( AGp)
3.5.1 Purpose

To measure the power gain flatness under specified conditions.

3.5.2 Circuit diagram

See the circuit diagram shown in figure 47.

B.5.3  Principle of measurements

See the principle of measurements of 3.2.3.

Power gain flatness is derived from the following equation.

AGp = Gpmax — Gpmin (5-1

vhere Gpmax and Gpnmin are the maximum power gain apd
$pecified frequency band at the specified input power, respe

powe&r gain in the

B.5.4  Circuit description and requirements

Bee the circuit description and requiremrénts of 3

B.5.5 Precaution to be observed

See the precaution to be observed of 3

{frequency band,
Power gain/flatness 1§ derived from equation (5-1).

B.5.7~Specified conditions
+-SAmbient or reference-point temperature

— Bias conditions
— Frequency band
— Input power.
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3.6 (Maximum available) gain reduction ( AGyeq)
3.6.1 Purpose

To measure the gain reduction of an AGC amplifier under specified conditions.

3.6.2 Circuit diagram

See the circuit diagram shown in figure 47, where bias supply contains AGC bias.

B.6.3  Principle of measurements

See the principle of measurements of 3.2.3.

B.6.4  Circuit description and requirements

Bee the circuit description and requirements of 3.2.4.

B.6.5 Precaution to be observed

See the precaution to be observed of 3.2.5.

B.6.6 Measurement procedure
The frequency of the signal generator‘s

By varying input power
bower.

The gain, meas@'

input power, is ma

&linmin IS measured in dB by the same way with the above.
AGyed = Glinmax — Glinmin (6-1

B.6.7 Spéecified conditions
1+ Ambient or reference-point temperature
1+ ~Bias conditions

Croaguane\.
=reguehc

— AGC bias giving the maximum linear gain and the minimum linear gain.
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3.7  Limiting output power ( Py(itg))

Limiting output power flatness (APq(jtg))

3.7.1 Purpose

To measure the limiting output power and limiting output power flatness under specified conditions.

372 Circuit diagram

Bee the circuit diagram shown in figure 47.

B.7.3  Principle of measurements

See the principle of measurements of 3.2.3.

B.7.4  Circuit description and requirements

Bee the circuit description and requirements of 3.2.4.

B.7.5 Precaution to be observed

See the precaution to be observed of 3.2.5.

B.7.6 Measurement procedure
The frequency of the signal generator shiould be adjtistet\to the specified value.

The bias under specified conditions is a pIi
The input power Pjis app ‘ ice\beirg’me
By varying the p

minimum and maxip 3 %s(Itg,min) @Nd Po(itg, max))-

The limiting outp®
following equatian

(¢
(@]
[¢)
=
o]
>
o
c
©
o
[¢°]
=
3
=
(7]
o
=
3
=
>
(@]
=
QD
>
«Q
[
=
>
(o
—
>
D

Po(itg) = Po(itg,max) (7-1
APy (itg) = Po(itg,max) — Po(ltg,min) (7-2
B.7.7
+ Ambient or reference-point temperature

Specified sQ

+ Bias conditions

+Erequency

— Lower limit of limiting range
— Upper limit of limiting range.
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3.8 Output power ( Pg)
3.8.1 Purpose

To measure the output power under specified conditions.

3.8.2 Circuit diagram

See the circuit diagram shown in figure 47.

B.8.3  Principle of measurements

See the principle of measurements of 3.2.3.

B.8.4  Circuit description and requirements

Bee the circuit description and requirements of 3.2.4.

B.8.5 Precaution to be observed

See the precaution to be observed of 3.2.5.

B.8.6 Measurement procedure

B.8.7 Specified conditions

1+ Ambient or refgrentd
1 Bias conditio@
1+ Frequency ban

+ Input power.
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3.9 Output power at 1 dB gain compression ( Py(14dB))
3.9.1 Purpose

To measure the output power at 1 dB gain compression under specified conditions.

3.9.2 Circuit diagram

See the circuit diagram shown in figure 47.

B.9.3  Principle of measurements

See the principle of measurements of 3.2.3.

The output power at 1 dB gain-compression Py(14g) is the value w
| dB compared with the linear gain.

B.9.4  Circuit description and requirements

See the circuit description and requirements of 3.2.4.

B.9.5 Precaution to be observed

See the precaution to be observed of 3

B.9.6 Measurement procedure

By varying input pow
bf input power. Q
The gain, measured j

that of input powe

+ Biasonditions
+ Frequency.
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3.10 Noise figure ( F)
3.10.1 Purpose

To measure the noise figure under specified conditions.

3.10.2 Circuit diagram

Signal Frequency
gnnnrnfnr meter
Noise Mi Low noise
meter Ixer amplifier [

Noise

source <\

Device being <\ 8
%@%\ AN

Isolator
A B measured /\&,\

IEC 577/99

Figure 48 — Basic circui

B.10.3 Principle of measurement

The noise figure F of the dexice being I from the following equation.

(10-1

vhere

The noise figure™xeasurement is carried out by using the hot and cold measurement method,
C10, F» and/Gjj, are talculated as follows.

10ENRI10 [
A/ Az) - 1H

ENR/10
=101 HlO—E 10-3
2 R TR 11 (10-9)

(10-2

Fi, =101log
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Gin = 10log HM—Fhe E (10-4)
Fns — Pua
where
ENR is the excess noise ratio of the noise source expressed in decibels;

Pn1and Pyn2 in W are the measured noise powers under the hot and cold state of the noise
source, respectively;

Pnsz and Pysa  in W are the measured noise powers under the hot and cold state of the noise
source, respectively, in the case of directly connecting point A to C in figure 48,

The temperature of the measurement is 290 K.

B.10.4 Circuit description and requirements

The circuit loss L4 should be measured beforehand.

B.10.5 Precaution to be observed

The entire circuit must be shielded and earthed to preve i signals. For noisx
figure measurement under the SSB condition, careful 8 trQn ™ to the image an

B.10.6 Measurement procedure

The frequency of the signal generator is

Jn order to measure thg
igure 48 without the de

The noise powe@

measured.

The noise pov
measured.

The noise-figure in decibels is calculated by equation (10-1).

NOTE = Adjust to match the input and output impedance of the device being measured, when necessary.

3.10.7 Specified conditions

— Ambient or reference-point temperature
— Bias conditions

— Frequency

— Single-side band or double-side band.
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3.11 Intermodulation distortion (  P,/P;) (two tone)
3.11.1 Purpose

To measure the intermodulation distortion under specified conditions.

3.11.2 Circuit diagram

Signal Signal
generaior 1 generator 2
Isolator Isolator
Frequency Frequency
7 meter T meter/\
’(/ariable Variable
attenuator 1 attenuator 2
|
[
Power A
combiner N t
ctru
7 .l \gn\al T
Variable
attenuator 3

o
i3

e [ = ionat
Directional || N\pein Direc — Termination
coupler measure oupler
r\ \
\ N
S
%ﬁ upply
IEC 578/99

Pi=Pa+ L1 (11-1
Po= Py + Ly (11-2
Pn=Pc+ Lo (11-3

vhere

Pocand P, are the output powers of the fundamental signal and the intermodulation distortion|,
espectively.

Pa, Py, and P, are the values indicated by the spectrum analyzer and corresponding to P, Py
and Py, respectively.

L, is the difference between the loss Lp and Lg where Lp is the loss from point E to point A and
Lg is the loss from point E to point B shown in figure 49, respectively. L, is the circuit loss from
point C to point D shown in figure 49. P;, Py, Pn, Pa, Pp and P are expressed in dBm. Ly and Ly
are expressed in decibels.
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The intermodulation distortion, Pn/P;, which is expressed in dBc, is derived from equations
(11-2) and (11-3) as follows:

PylPy = Py— Py = P.— Py (11-4)
3.11.4 Circuit description and requirements

See the circuit description and requirements of 3.2.4.

e varabie attenuator 3 carmm be efimminated.

B.11.5 Precaution to be observed

See the precaution to be observed of 3.2.5.
It is better to terminate the port D, when the switch is connected to the pg 3 ice versa,

B.11.6 Measurement procedure
The bias under specified conditions is applied.
The switch is connected to position A.

The signal generator 1 is turned on, and the fundamghtal signa ed to the device being

The signal generator 2 is turned on, a is to'the device being measureui
vith the same level as the fundamental si
attenuator 2.

D

The switch is connected to position D.

The intermodul'
11-1) to (11-4).

1 Frequencies:
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3.12 Power at the intercept point (for intermodulation products) ( Pnap))
3.12.1 Purpose

To measure the power at the intercept point for intermodulation products under specified conditions.

3.12.2 Circuit diagram

See the circuit diagram of 3.11.2.

B.12.3 Principle of measurements

Refer the principle of measurements of 3.11.3.

B.12.4 Circuit description and requirements

See the circuit description and requirements of 3.11.4.

B.12.5 Precaution to be observed

See the precaution to be observed of 3.11.5.
B.12.6 Measurement procedure

The bias under specified conditions is i
The switch is connected to position A.

The signal generator

measured with the sa
ariable attenua@

The switch is conneeg

Changing_the p¢ level of the input signals using the variable attenuator 3, the above
brocedure is 3) vithin the specified range.

The straight lines of the fundamental signal and the inter-modulation products in the lineaf
egian,are extended.

hie output power at the Intercept point ol the two exiended NINes 1S the power at the niercep
point for the intermodulation products, i.e. second order, third order etc., under the specified
conditions required in 3.12.7.

3.12.7 Specified conditions

— Ambient or reference-point temperature
— Bias conditions

— Input power

— Frequencies

— Range of input power.
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3.13 Magnitude of the input reflection coefficient (input return loss) ( Os110)
3.13.1 Purpose

To measure the magnitude of the input reflection coefficient (input return loss) under specified
conditions.

3.13.2 Circuit diagram

o ! [
Liylial FTCTYUTTICY

generator meter

A . 5 /\\
Directional De\_/lce 0D
Isolator coupler being '\ rmingtio
measured

Power
meter Biaygp\
C/579/99

NOTE — A network analyzer may be used to m
lpss).

ection coefficient is expressed in return losg,
> return loss is opposite to that of the magnitud

In this measurement,
vhich is commo i
pf the reflection i

The input return Ig

1”2

11| (dB) = Py (dBm) — P, (dBm) (13-1
vhere
D, is the m o\ poweér when the line at point A is either short-circuited or made opent
circuit;

D,

> is thelmreasured power when the deviced being measured is inserted.

B.134 \Circuit description and requirements

The“purpose of the isolator is to enable the power level to the device being measured to bé
kept constant, irrespective of impedance mismatches at its input.

The input port of the device being measured is connected to directional coupler, and other r.f.
ports are connected to the termination.

The directivity of the directional coupler shall be sufficient to avoid undue error in the value of
the return loss of the device being measured.
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3.13.5 Precaution to be observed

As specified in 3.1.2.

3.13.6 Measurement procedure
The frequency of the signal generator is adjusted to the specified value.
Points A and B are disconnected.

The line at pnint A is either shaort-circuited or made nppn-rirr‘llit

The reading of the power meter is recorded as P;.

The device being measured is inserted between points A and B.
The bias under specified conditions is applied.

The reading of the power meter is again recorded as P».

The input return loss is calculated by the equation (13-1).

B.13.7 Specified conditions
+ Ambient or reference-point temperature

Bias conditions

Frequency

28
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