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NRSC-R37

FOREWORD

NRSC-R37, FM Receiver Interference Tests - Laboratory Test Report, presents the results of a technical
study conducted for National Public Radio, the Consumer Electronics Manufacturers Association (CEMA,
precursor to CEA), and the Corporation for Public Broadcasting to document the sensitivity of consumer
FM receivers to interference from other FM band signals. This report was filed with the FCC on August 2,
1999 in MM Docket No. 99-25, In the Matter of Creation of a Low Power Radio Service.

The NRSC is jointly sponsored by the Consumer Electronics Association and the National Association of
Broadcasters. It serves as an industry-wide standards-setting body for technical aspects of terrestrial
over-the-air radio broadcasting systems in the United States.
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FM Receiver Test Laboratory

Date:
Engineers:
Project: FM Receiver Test Al

Receiver Test No.:
Class:

Radio Mfg.:
Model:

Serial:

Antenna Network: FM

Audio load: Ohms

Initial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance
Fader controls centered (set to mid position), Volume set to Standard Output
Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.
15kHz Low Pass filter shall be used on the output of the left channe] for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.
All level measurements are rms

Comments:
Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 941 MHz

Medium: -55 dBm
Weak: -65 dBm

Standard Test Set Ups

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

B W=

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection
Image Rejection
Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separa
Capture Ratio
Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)

10 Selectivity; 1st Adjacent (50dB noise figure)

11 Selectivity; 2nd Adjacent (50dB noise figure)

12 Selectivity; 3rd Adjacent (50dB noise figure)
13-15 Additional 10.7MHz Tests

WO IANEWN
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FM Receiver Test Laboratory

Single RF Tone Tests

1 Local Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: .O. Freq 1 MHz
L.O.Freq2 MHz

2 Standard Audio Output
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level Vims =0d4B Level Vrms
THD % THD %

3  RF Input Overload
Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev. dBm (@ 5% THD)
EOC:

4  AM Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref, Level, record THD
Set modulation mode to FM (75kHz), AM (30%), record THD

dB (FM Only)

Measurement: THD %
dB (FM + AM 30%)

THD %

AM Rejection: dB

5 Image Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio = 30dB, record RF Lev2

Measurement: RF Levl dBm  (S/N Ratio = 30dB)

RF Lev2 dBm  (21.4MHz + 94.1MHz = 115.5MHz)
Image Rejection:  0.00 dB (RF Levl -RF Lev2)

4
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FM Receiver Test Laboratory

6 Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adjust: Set Radio audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)
Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at -45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL

B

SN

i
B
S
S

4
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio Ievel drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RF Lev 1 dBm
RF Lev2 dBm

Capture Ratio: _ 0.00 dB (RFLev1-RFLev2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Uppe
Lower 1st
SetUp:  Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Low

-53.00 Eaisnsas

5500 b

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.: g b

Epas i o8800:| (RF D/U Up + RF D/U Lo)2
9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test SetUp 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired 51gnal toCW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Uppe
Lower 2nd
SetUp:  Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
In rease U desu'ed i !SC ﬂoor is -30dB, record Undesired RF level as Undesired Low

Desired Lev| -55.00 “*3’**2“:\*&5 3 -55.00 Eisgss
Undesired Upper Lev i
Undesired Lower Lev

BTSRRI

B 2SR

Selectivity, 2nd Adj.: s #:{(RF D/U Up + RF D/U Lo)/2

|\ &L
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10  Selectivity -

Upper 1st
Set Up:

Adjust:
Lower 1st

Set Up:

Adjust:

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.:

11  Selectivity

Upper 2nd

Set Up:

Adjust:

Lower 2nd

Set Up:
Adjust:

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.:

FM Receiver Test Laboratory
1st Adjacent S0dB S/N (Upper and Lower)

Test Set Up 3

Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Uppe

Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
In Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Low

-55.00 ity -55.00

RF D/U Up + RF D/U Lo)2

S o
SRS

-2nd Adjacent 50dB S/N (Upper and Lower)

Test Set Up 3

Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Uppe

Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired si; until noise floor is -50dB, record Undesired RF level as Undesired Low

TR

AL TR ~\¥

~55.00

R

Nt S 23
B DROSTERRRRR 8

RN, SR

“|(RF D/U Up + RF D/U Loy2

12 Selectivity - 3rd Adjacent 50dB S/N (Upper and Lower)

Upper 3rd

Set Up:

Adjust:

Lower 3rd

Set Up:

Adjust:

Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Uppe

Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Set Radio audio to Std. Ref. Level (0dB)

Set the modulauon of the Des:red s1gnal to CW
1se ﬂoor is -50dB, record Undesired RF level as Undesired Low

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 3rd Adj.:

Additional Tests

-55.00 pusmaaad -55.00 e

“08:J(RF D/U Up + RF D/U Lo)/2

R
SERERRE
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13

14

15

FM Receiver Test Laboratory

10.7MHz Rejection

Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW

Reduce RF level to obtain 30dB S/N ratio.

Record RF Level as RF Lev 1

Set RF generator to 10.7MHz

Adjust RF level to obtain 30dB S/N ratio

Record RF Level as RF Lev2

Calculate the difference between the two RF levels

RF Lev 1 dBm
RF Lev2 dBm EOC
DU 0.00 dB

10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only

Lower Undesired: 88.7MHz, 1kHz, 75kHz dev

Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust:  Undesired RF level to obtait -50dB noise floor, record RF lev 10.6MHz Spacing
Set upper undesired

10.7MHz (10.6MHz) Local Osc Interference Test
SetUp:  Desired: 94.1MHz, -45dBm, Pilot only

Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6M

b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

File Name: Tst_org2 Al FM TESTS

generator to 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz
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FM Receiver Test Laboratory

Date: 1/0/00
’ Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 0
Class: 0
Radio Mfg.: 0
Model: 0

Senial: 0

Antenna Network: 0 M

Andio load: 0 Ohms

Imitial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output
Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.
15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.
All level measurements are rms

Comments: 0
0
0
0
Standard RF Levels Standard FM Test Frequencies
Strong: -45 dBm 94.1MHz

Medium: -55 dBm
Weak: -65 dBm

Standard Test Set Ups

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

& W=

Standard Tests

Local Oscillator Frequency (Tuning Error) 13 10.7MHz Rejection
Standard Audio Output (Audio level and distortion) 14 10.7MHz Intermodulation

RF Input Overload ( RF level required for 5% THD) 15 10.7MHz Spurious (Local Osc. Interference)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Audio Output)

Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)

Selectivity; 2nd Adjacent (30dB noise figure)

Selectivity; 1st Adjacent (S0dB noise figure)

Selectivity; 2nd Adjacent (50dB noise figure)

Selectivity; 3rd Adjacent (50dB noise figure)

PhEBveaanmewmm

145
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11

12

13

14

15

FM Receiver Test Laboratory

Test Results:

Local Oscillator Frequency:
0.000 MHz

Standard Audio Output:
Left Channel THD Right Channel
0 Vrms 000 % 0 Vrms

RF Input Overload:
0.00 dBm 0

AM Rejection:
#NUM! dB

Image Rejection:
000 dB

Curve Tests:
(See Plots)

Capture Ratio:
000 dB

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-55.00  dB Mono
-55.00  dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U))
-55.00 dB Mono
-55.00  dB Stereo

Selectivity, First Adjacent, 50dB Noise Floor (Ave D/U)
-55.00  dB Mono
-55.00  dB Stereo

Selectivity, Second Adjacent, S0dB Noise Floor (Ave. D/U)
-55.00  dB Mono
-55.00  dB Stereo

Selectivity, Third Adjacent, 50dB Noise Floor (Ave. D/U)
-55.00 dB Mono
-55.00  dB Stereo

10.7MHz Rejection
0.00 dB 0

10.7MHz IM
4500 _dB(10.6) MaxRF 0
4500 _dB(10.7) MaxRF 0

10.7MHz Spurious (Local Osc. Interference)
-45.00 dB(10.6) MaxRF 0
-45.00 dB(10.7) MaxRF 0

140G
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FM Receiver Test Laboratory )

SIGNAL/NOISE VS RF LEVEL
10.00

0.00 +

-10.00 :

-20.00

L (dB)

30.00 4

—O0—Signal
Inseftion |oss  -6dB | —%—Noise

AUDIO LEV|
g
o
S

-50.00
-60.00
-70.00 + '
-80.00
-130 -125 -120 -115 -110 -105 -100 95 90 -85 -80 -75 -70 -65 -60 -55 50 -45
RF LEVEL (dBm)
00
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL

10.00 +

0.00 +

-10.00 :

-20.00 :

L (dB)
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Insertion oss 1
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
10.00

0.00

-10.00 4

-20.00

w
o
o
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o
o
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—A—Right

tion lpss = -6dH
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RF LEVEL (dBm)
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL

Insertion I¢

DSS ={-6dB
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FM Receiver Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY
(30dB Noise Floor)

Max Level

(dBm)
&

nsg#ion loss = -6dB

RF Level
A
o

&
S

-60 -

93.50 9360 9370 93.80 93.90 94.00 9410 9420 9430 9440 9450 9460 94.70
Frequency (MHz)

00

File Name: !c_temp Selectivity 30dB
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Stereo
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY
(50dB Noise Floor)

Max Level

LN
o

]
S

(dBm)
8

RF Level
A
o

én
(=]
1

-60

-70 4

-80 4+

Insition loss =
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FM Receiver Test Laboratory

IM & L.O. Rejection
(50dB Noise Floor)

Max level

30 §

(dBm)
3

50

RF Level

&
o

_80 [ A n 2 1 i N I ' a2

O R O O 0 0 OO0 OO DD OO OO D O OO
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Frequency (MHz)
00
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Date
Engineers

FM Receiver Test Laboratory

: 2/28/99
: RMc

Project: FM Receiver Test Al

Receiver Test No.:
Class:

Radio Mfg.
Model

Serial

Antenna Network:

Audio load:

Initial Set Up:

1

: Automotive
Delco

: 16192463
: 1000499

Delco ™M

4 Ohms

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under tcst shall be notcd in the Comments section.

Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.

Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Graphic equalizer set to flat

Loudness off

Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 94.1 MHz
Medium: -55 dBm

Weak:

-65 dBm

Standard Test Set Ups

PSS S

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

Standard Tests

REBVvVXaA A W R

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)

RF Input Overload ( RF level required for 5% THD)

AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)

Selectivity; 2nd Adjacent (30dB noise figure)

Selectivity; 1st Adjacent (50dB noise figure)

Selectivity; 2nd Adjacent (S0dB noise figure)

Selectivity; 3rd Adjacent (50dB noise figure)

File Name: C_delco FM TESTS
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Single RF Tone Tests
1 Local Oscillator Frequency (Tuning Error)

FM Receiver Test Laboratory

Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: L.O. Freq 1 104.800 MHz
L.O. Freq2 MHz

2 Standard Audio Qutput

Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level 2 Vrms =0dB Level 2 Vrms
THD 64 % THD 45 Yo

3 RF Input Overload

Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio audio to Std. Ref. Level

Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev. 22 dBm

(@ 5% THD)

Max Test Bed RF level - no change in level or THD

4 AM Rejection

Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio audio to Std. Ref. Level,

record THD

Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD 064 %
THD 064 %

AM Rejection: 000 dB

5 Image Rejection

4388 dB (FM Only)
-43.88 dB (FM + AM 30%)

Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.

Adjust RF Level until S/N Ratio =

Measurement: RF Levl -106 dBm
RF Lev2 62 dBm
Image Rejection: 44.0 dB

File Name: C_delco

30dB, record RF Lev2
(S/N Ratio = 30dB)

(21.4MHz + 94.1MHz = 115.5MHz)
(RF Levl - RF Lev2)

FMTESTS
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FM Receiver Test Laboratory

6 Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adjust: Set Radio audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)
Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at 45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL

157
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFLevl -60.00 dBm
RFLev2 -50.00 dBm

Capture Ratio:  -5.00 dB (RF Lev1 -RF Lev2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3 S ' S e
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st .
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.: g S iy SEEE NS (RF D/U Up + RF D/U Lo)?2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3 :
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0OdB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
al until Eoise ﬂoor_ is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev|
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 2nd Adj.: s

(RF D/U Up + RF D/U Lo)/2
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FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent S0dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
o Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio andio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
S0d 50

Desired Lev
| Undesired Upper Lev
‘ Undesired Lower Lev

Selectivity, 1st Adj.: fiii

RF D/U Up + RF D/U Lo)2

11 Selectivity - 2nd Adjacent S0dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
i Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd :
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.: ki

(RF D/U Up + RF D/U Lo)2

12 Selectivity - 3rd Adjacent 50dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undestred: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW )
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
50 Stereo 50d

Desired Lev
Undesired Upper Lev

(. :
\ R B nERIn g RF D/U Up + RF D/U Lo)2
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FM Receiver Test Laboratory

™

Additional Tests

13 10.7MHz Rejection
Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW
Reduce RF level to obtain 30dB S/N ratio.
Record RF Level as RF Lev 1
Set RF generator to 10.7MHz
Adjust RF level to obtain 30dB S/N ratio
Record RF Level as RF Lev 2
Calculate the difference between the two RF levels

RFLevl -105.00 dBm
RF Lev2 dBm EOC - -
D/U 105.00 dB Could not attain a reading for this test

14 10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing
Set upper undesired generator to 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

15 10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev =~ _
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

o
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Date:
Engineers:
Project:

Receiver Test No.:
Class:

Radio Mfg.:
Model:

Serial:

Antenna Network:

2/28/99

RMc

FM Receiver Test Al

1

Automotive

Delco

16192463

1000499

Delco

Audio load: 4 Ohms

FM Receiver Test Laboratory

Imitial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output
Any other control settings unique to the radio under test shall be noted in the Comments section.
Lett channel shall be used for all 81gnal (and 8/N ratio) measurements.
15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Graphic equalizer set to flat

Loudness off
0
0
Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm 94.1MHz
Medium: -55 dBm
Weak: -65 dBm
Standard Test Set Ups
1 Strong Signal Overload
2 Single RF Tone Tests
3 Two RF Tone Tests
4 Measurement Set up
Standard Tests
1 Local Oscillator Frequency (Tuning Error) 13 10.7MHz Rejection
2 Standard Andio Output (Aundio level and distortion) 14 10.7MHz Intermodulation
3 RF Input Overload ( RF level required for 5% THD) 15 10.7MHz Spurious (Local Osc. Interference)
4 AM Rejection
5 Image Rejection
6 Curve Tests (plots of RF Level Vs Audio Output)
7 Capture Ratio
8 Selectivity; 1st Adjacent (30dB noise figure)
9 Selectivity; 2nd Adjacent (30dB noise figure)
10 Selectivity; 1st Adjacent (50dB noise figure)
11 Selectivity; 2nd Adjacent (50dB noise figure)
12 Selectivity; 3rd Adjacent (S0dB noise figure)

File Name: C_delco

G
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10

11

12

13

14

15

Test Results:
Local Oscillator Frequency:
104.800 MHz

Standard Audio Output:
Left Channel THD

2 Vrms .64

RF Input Overload:
2200 dBm

AM Rejection:
0.00 dB

Image Rejection:
-44.00 dB

Curve Tests:
(See Plots)

Capture Ratio:
-5.00 dB

%

FM Receiver Test Laboratory

Right Channel

2

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)

-19.13  dB Mono
-18.58  dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)

-63.00 dBMono  MaxRF
-63.00 dBStereo MaxRF

Selectivity, First Adjacent, S0dB Noise Fleor (Ave D/U)

5.97 dB Mono
7.42 dB Stereo

Selectivity, Second Adjacent, 50dB Noise Floor (Ave. D/U)

-54.58 dB Mono
-52.58 dB Stereo

Selectivity, Third Adjacent, 50dB Noise Floor (Ave. D/U)

-56.58  dB Mono
-54.58  dB Stereo

10.7MHz Rejection
105.00 dB

10.7MHz IM (D/U)
3193 dB(10.6) MmxRF
3193 dB(10.7) MxRF

0
0

Could not attain a reading for this test

10.7MHz Spurious - Local Osc. Interference (D/U)

-3193  dB(10.6) MaxRF
-3193 dB(10.7) MexRF

File Name: C_delco

There was enough interference to raise the noise floor to -54dB - beat note type noise

0

Vmms

Max Test Bed RF level - no change in level or THD

FMRESULTS
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory
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10

Undesired Upper Lev
Undesired Lower Lev] -60.52
Selectivity, 1st Adj.: ey

11

Undesired Upper Lev
Undesired Lower Lev
Selectivity, 2nd Adj.:

12

) Undesired Upper Lev
""" Undesired Lower Lev

FM Receiver Test Laboratory

Selectivity - 1st Adjacent S0dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

M Sod]

Desired Lev
-64.92

N e

RF D/U Up + RF D/U Lo)2

Selectivity - 2nd Adjacent 50dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undes_'red signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

0dB d

Desired Lev .

(RF D/U Up + RF D/U Lo)2

Selectivity - 3rd Adjacent S0dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
Tt Sty d;

Desired Lev

Selectivity, 3rd Adj.: i ‘ : RF D/U Up + RF D/U Lo)/2

File Name: C_sonywm FM TESTS

Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

Page 5of 15

28y



FM Receiver Test Laboratory

Additional Tests

13 10.7MHz Rejection
Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW
Reduce RF level to obtain 30dB S/N ratio.
Record RF Level as RF Lev 1
Set RF generator to 10.7MHz
Adjust RF level to obtain 30dB S/N ratio
Record RF Level as RF Lev 2
Calculate the difference between the two RF levels

RFLevl -99.30 dBm
RFLev2 1920 dBm EOC
DU _-118.50 dB

14 10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing
Set upper undesired rator to 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

o
R i
SeiREEE SRR

EOC: Objectionable beat ﬁéfzs

15 10.7MHz (10.6MHz) Local Osc Interference Test

Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev

a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

EOC: Objectionable beat notes

File Name: C_sonywm FM TESTS Page60f 15



Date: 2/28/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 9

Class: Walkman Type
Radio Mfg.: Sony

Model: SRF-M40W

Serial: 194352

Antenna Network: 33pf (see diagram) M

Audio load: 16 Ohms

FM Receiver Test Laboratory

Initial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and

Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements. ’

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Function switch set to FM Stereo

0

0

0

Standard RF Levels

Strong:
Medium:
Weak:

45 dBm
-55 dBm
-65 dBm

Standard Test Set Ups

SN -

n2veugyanawnm

-
N

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Aundio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Audio Output)
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)
Selectivity; 1st Adjacent (50dB noise figure)
Selectivity; 2nd Adjacent (S0dB noise figure)
Selectivity;, 3rd Adjacent (50dB noise figure)

File Name: C_sonywm

Standard FM Test Frequencies

94.1MHz

13 10.7MHz Rejection
14 10.7MHz Intermodulation
15 10.7MHz Spurious (Local Osc. Interference)

FMRESULTS

Page 7 of 15

2%7



10

11

12

13

14

15

File Name: C_sonywm

FM Receiver Test Laboratory

Test Results:

Local Oscillator Frequency:
104.850 MHz

Standard Audio Output:
Left Channel THD Right Channel
.46 Vims 1.7 % 42 Vrms

RF Input Overload:
1570  dBm (Sudden threshold, THD greater than 10%)

AM Rejection:
0.00 dB

Image Rejection:
-38.00 dB

Curve Tests:
(See Plots)

Capture Ratio:
-3.90 dB

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-1.68  dB Mono
-2.18  dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
-32.33  dB Mono
-32.33 _ dB Stereo

Selectivity, First Adjacent, S0dB Noise Floor (Ave D/U)
7.72 dB Mono
14.22  dB Stereo

Selectivity, Second Adjacent, 50dB Noise Floor (Ave. D/U)
-28.43 dB Mono
-25.43  dB Stereo

Selectivity, Third Adjacent, 50dB Noise Floor (Ave. D/U)
-33.88  dB Mono
-33.58  dB Stereo

10.7MHz Rejection
-118.50 dB 0

10.7MHz IM
9.63 dB(10.6) Objectionable beat notes

4.63__dB(10.7) 0

10.7MHz Spurious (Local Osc. Interference)
-26.63  dB(10.6) Objectionable beat notes

530 dB(10.7) ' 0

FM RESULTS

THD
1.7

%
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FM Receiver Test Laboratory h
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FM Receiver Test Laboratory A )
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory
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FM Receiver Test Laboratory

(30dB Noise Floor)

1st and 2nd ADJACENT CHANNEL SELECTIVITY

Max Level
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY
(50dB Noise Floor)

10 Max Level

[
20 +

(dBm)
s

E Mono
Stereo

RF Level
Y
o

n
o

-60

R o A e B Tl bl g e
SRS R AR DR B8 S S A AN SR LA S SR S A AR AL AR IS S AN A SUAN S o SN o on 8 L S S

s
Bg

9350 9360 9370 93.80 9390 9400 9410 9420 9430 9440 9450 9460 94.7
Frequency (MHz)

Sony SRF-M40W

File Name: C_sonywm Selectivity S0dB Paoce 14 of 15



s61

FM Receiver Test Laboratory

IM & L.O. Rejection
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Receiver #10
Technics

Home HiFi

290"



Date:

Engineers:
Project:

Receiver Test No.:
Class:

Radio Mfg.:
Model:

Serial:

Antenna Network:

Audio load:

Initial Set Up:

FM Receiver Test Laboratory

2/28/99

RMc

FM Receiver Test Al

10

Home Hi Fi Receiver

Technics

SA-EX110

GY8JA38798

50/75 Ohm Trans. M

10K Ohms

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.

Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.

Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: FM Auto/Mono switch in FM Auto mode
Audio output; Tape Rec Out
Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 94.1 MHz
Medium: -55 dBm
Weak: -65 dBm
Standard Test Set Ups
1 Strong Signal Overload
2 Single RF Tone Tests
3 Two RF Tone Tests
4 Measurement Set up
Standard Tests
1 Local Oscillator Frequency (Tuning Error)
2 Standard Audio Output (Audio level and distortion)
3 RF Input Overload ( RF level required for 5% THD)
4 AM Rejection
5 Image Rejection
6 Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
7 Capture Ratio
8 Selectivity; 1st Adjacent (30dB noise figure)
9 Selectivity; 2nd Adjacent (30dB noise figure)
10 Selectivity; 1st Adjacent (50dB noise figure)
11 Selectivity; 2nd Adjacent (50dB noise figure)
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FM Receiver Test Laboratory

Single RF Tone Tests

1 Local Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

.

Measurement: L.O.Freql 104.756 MHz
L.O. Freq2 MHz

2 Standard Audio Output
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level 0315 Vrms =0dB Level 0310 Vrms
THD 026 % THD 026 %
3 RF Input Overload

Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RFLev. 2200 dBm (@ 5% THD)
Max Test Bed RF level - slight increase in THD 04

4 AM Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level, record THD
Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD 026 % = -51.70 dB (FM Only)
THD 032 % = 4990 dB (FM + AM 30%)

AM Rejection:  -1.80 dB

5 Image Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio = 30dB, record RF Lev2

Measurement: RFLevl -110.0 dBm (S/N Ratio = 30dB)
RFLev2 660 dBm (21.4MHz + 94.1MHz = 115.5MHz)
Image Rejection: -44.00 dB (RF Levl - RF Lev2)

198
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FM Receiver Test Laboratory

6 Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adjust: Set Radio audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)
Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at 45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL
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FM Receiver Test Laboratory

Two RF Tone Tests

w

-7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFLevl -5560 dBm
RFLev2 -52.00 dBm

Capture Ratio: -1.80 dB (RFLev1-RF Lev2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

3:

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.: fi

(RF D/U Up + RF D/U Lo)/2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Desired Lev
Undesired Upper Lev

Undesired Lower Lev .
Selectivity, 2nd A dj.: e D : 3 RF DU Up +REDU Lo)/2

w0
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Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.
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Increase Undesired siggal until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.
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" Undesired Lower Lev

FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent S0dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until noise floor is ~50dB, record Undesired RF level as Undesired Upper Lev.

Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
: Undesired: Test Freq. 1 ~200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.:

{(RF D/U Up + RF D/U Lo)?2

11 Selectivity - 2nd Adjacent S0dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desxred signal to CW
Increase Undesued ignal i ﬂoor is -50dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.: |5

(RF D/U Up + RF D/U Lo)2

12 Selectivity - 3rd Adjacent S0dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test SetUp 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd -
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired sngnal toCW
Increase U desnred i i i record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev

selectivity, 3rd Adj.: [t Lo n i N 0.5 RF D/U Up + RF D/U Lo)?2
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al until noise ﬂoor_is -50dB, record Undesired RF level as Undesired Lower Lev.
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FM Receiver Test Laboratory

Additional Tests

13

14

15

.‘bo‘L

10.7MHz Rejection

Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW

Reduce RF level to obtain 30dB S/N ratio.

Record RF Level as RF Lev 1

Set RF generator to 10.7MHz

Adjust RF level to obtain 30dB S/N ratio

Record RF Level as RF Lev 2

Calculate the difference between the two RF levels

RFLevl -109.00 dBm
RFLev2 -2550 dBm EOC
DU _ 8350 dB

10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only

Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev

Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing

S T
TR o S
EOC: Raspy noise

10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, -45dBm, Pilot only

Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev 3
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)

Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

Set upper undesired generator to 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

File Name: C_tech

FMTESTS
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Date: 2/28/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 10

Class: Home Hi Fi Receiver
Radio Mfg.: Technics
Model: SA-EX110
Serial: GY8JA38798

Antenna Network: 50/75 Ohm Trans. ™M

Audio load: 10K Ohms

FM Receiver Test Laboratory

Initial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness controf off, Balance and

Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: FM Auto/Mono switch in FM Auto mode

Aundio output; Tape Rec Qut
0
0
Standard RF Levels Standard FM Test Frequencies
Strong: -45 dBm 94.1MHz
Medium: -55 dBm
Weak: -65 dBm
Standard Test Set Ups
1 Strong Signal Overload
2 Single RF Tone Tests
3 Two RF Tone Tests
4 Measurement Set up
Standard Tests
1 Local Oscillator Frequency (Tuning Error) 13 10.7MHz Rejection
2 Standard Andio Output (Audio level and distortion) 14 10.7MHz Intermodulation
3 RF Input Overload ( RF level required for 5% THD) 15 10.7MHz Spurious (Local Osc. Interference)
4 AM Rejection
5 Image Rejection
6 Curve Tests (plots of RF Level Vs Audio Output)
7 Capture Ratio
8 Selectivity; 1st Adjacent (30dB noise figure)
9 Selectivity; 2nd Adjacent (30dB noise figure)
10 Selectivity; 1st Adjacent (50dB noise figure)
11 Selectivity; 2nd Adjacent (50dB noise figure)
12 Selectivity; 3rd Adjacent (50dB noise figure)
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10
11
12

13

14

15

Yok

(3]
T,

FM Receiver Test Laboratory

Test Results:

Local Oscillator Frequency:
104.756 MHz

Standard Audio Output:
Left Channel THD Right Channel THD
0315  Vmms 026 % 031  Vmms 026 %

RF Input Overload: .
22.00 dBm Max Test Bed RF level - slight increase in THD

AM Rejection:
-1.80 dB

Image Rejection:
-44.00 dB

Curve Tests:
(See Plots)

Capture Ratio:
-1.80 dB

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-5.88  dB Mono
-5.88  dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
63.08 dBMono  MaxRF
-61.08  dB Stereo

Selectivity, First Adjacent, S0dB Noise Floor (Ave D/U)
-3.98  dB Mono
8.42 dB Stereo

Selectivity, Second Adjacent, S0dB Noise Floor (Ave. D/U)
-58.23 dB Mono
-46.58  dB Stereo

Selectivity, Third Adjacent, S0dB Noise Floor (Ave. D/U)
-56.23  dB Mono
-46.58  dB Stereo

10.7MHz Rejection
-83.50 dB 0

10.7MHz IM
-17.63 _ dB(10.6) Raspy noise
-17.63__dB(10.7) 0

10.7MHz Spurious (Local Osc. Interference)
-14.63  dB(10.6) 0
-10.63  dB(10.7) 0
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY
(30dB Noise Floor)

10 Max Level

(dBm)
3

B Mono
ns n loss £ -6dB| |E Stereo

RF Level
A
o

2]
S

-60 :

_80 [ 2 1 . i 4 ' ‘ 1 L 5% i i i
93.50 9360 9370 93.80 9390 9400 9410 9420 9430 9440 9450 94.60 94.70
Frequency (MHz)

Technics SA-EX110
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY
(50dB Noise Floor)

Max Level

(dBm)
8

RF Level
A
o

Insi#tion loss = -6
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93.50

93.60 93.70 93.80 93.90 94.00 94.10 9420 9430 9440 9450 94.60 94.70
Frequency (MHz)

Technics SA-EX110

Selectivity 50dB

B Mono
Stereo
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FM Receiver Test Laboratory

IM & L.O. Rejection

(50dB Noise Floor)
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Technics SA-EX110
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Date:

Engineers:
Project:

Receiver Test No.:
Class:

Radio Mfg.:
Model:

Serial:

Antenna Network:

Audio load:

Initial Set Up:

FM Receiver Test Laboratory

2/28/99

RMc

FM Receiver Test Al

11

Bookshelf/Port. All-in-One

Sanyo

MCD-8736

8701316

50/75 Ohm Trans. M

8 Ohms

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.

Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.

Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Modified with F connector antenna input

Tone control full right (high)
BASSXPANDER control off
Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 941 MHz
Medium: -55 dBm
Weak: -65 dBm
Standard Test Set Ups
1 Strong Signal Overload
2 Single RF Tone Tests
3 Two RF Tone Tests
4 Measurement Set up
Standard Tests
1 Local Oscillator Frequency (Tuning Error)
2 Standard Audio Output (Audio level and distortion)
3 RF Input Overload ( RF level required for 5% THD)
4 AM Rejection
5 Image Rejection
6 Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
7 Capture Ratio
8 Selectivity; 1st Adjacent (30dB noise figure)
9 Selectivity; 2nd Adjacent (30dB noise figure)
10 Selectivity; 1st Adjacent (50dB noise figure)
11 Selectivity; 2nd Adjacent (50dB noise figure)
12 Selectivity; 3rd Adjacent (50dB noise figure)
13-15 Additional 10.7MHz Tests

File Name: C_SANYOQj FM TESTS
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FM Receiver Test Laboratory

Single RF Tone Tests

1 Local Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: L.O. Freq 1 104.821 MHz
L.O.Freq2 MHz

2 Standard Audio Output
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level 084 Vrms =0dB Level 084 Vrms
THD 04 % - THD 035 %
3 RF Input Overload .

Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev. 22 dBm (@ 5% THD)
Max Test Bed RF level - increase in THD: ( 2%)

4 AM Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level, record THD
Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD 0.4 % = 4796 dB (FM Only)
THD 04 % = -47.96 dB (FM + AM 30%)

AM Rejection: 000 dB

5 Image Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio = 30dB, record RF Lev2

Measurement: RF Levl 95 dBm (S/N Ratio = 30dB)
RF Lev2 -75 dBm (21.4MHz + 94.1MHz = 115.5MHz)
Image Rejection: 200 dB (RF Levl - RF Lev2)

RELY:
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FM Receiver Test Laboratory

6 Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adijust: Set Radio audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)
Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at -45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust; Set Radio audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFLevl -5594 dBm
RFLev2 <4294 dBm

Capture Ratio: __ -6.50 dB (RF Lev 1 -RF Lev2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.

Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust; Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.: SR ) ey 08 |(RF D/U Up + RF D/U Lo)2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.

Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB,

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.: [y

(RF D/U Up + RF D/U Lo)2

K
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-30dB, record Undesired RF level as Undesired Lower Lev.

record Undesired RF level as Undesired Lower Lev.
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FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent 50dB S/N (Upper and Lower)
Upper 1st
. Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono _
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev

Undesired Lower Lev 98
Selectivity, 1st Adj.: i : T RF D/U Up + RF D/U Lo)2

11 Selectivity - 2nd Adjacent S0dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise
OdB:

Desired Lev| -55.00
Undesired Upper Lev| -31.42
Undesired Lower Lev| -33.02

Selectivity, 2nd Adj.: £

(RF D/U Up + RF D/U Lo)2

12 Selectivity - 3rd Adjacent S0dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

d

13

Desired Lev]  -55.00
Undesired Upper Lev]  -25.82
Undesired Lower Lev| -29.32

OO0

_Selectivity, 3rd Adj.: Fi

(RF D/U Up + RF D/U Lo)2

o

747
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FM Receiver Test Laboratory

Additional Tests

13

14

15

10.7MHz Rejection

Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW

Reduce RF level to obtain 30dB S/N ratio.

Record RF Level as RF Lev 1

Set RF generator to 10.7MHz

Adjust RF level to obtain 30dB S/N ratio

Record RF Level as RF Lev 2

Calculate the difference between the two RF levels

RFLevl -94.00 dBm
RFLev2  -0.60 dBm EOC
DU 9340 dB

10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only

Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev

Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing
RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

Set upper undesired generator to 99.4MHz. Adj

10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, -45dBm, Pilot only

Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev

Desired:
RF Lev1
RF Lev2

-55.00
-29.37
-30.37

a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing

b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

EOC: Objectionable beat notes

File Name: C_SANYOj FM TESTS

Desired:
RF Lev 1

-55.00

-58.14
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FM Receiver Test Laboratory

Date: 2/28/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 11

Class: Bookshelf/Port. All-in-One
Radio Mfg.: Sanyo

Model: MCD-S736

Serial: 8701316

Antenna Network: 50/75 Ohm Trans. FM

Initial Set Up:

Audio load: 8 Ohms

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and

Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Modified with F connector antenna input

Tone control full right (high)

BASSXPANDER control off

Standard RF Levels

Strong;:
Medium:
Weak:

45 dBm
-55 dBm
-65 dBm

Standard Test Set Ups

B W N

NEBvwaonawne=

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Audio Output)
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)
Selectivity; st Adjacent (50dB noise figure)
Selectivity; 2nd Adjacent (50dB noise figure)
Selectivity; 3rd Adjacent (50dB noise figure)

File Name: C_SANYOj

Standard FM Test Frequencies
94.1MHz

13 10.7MHz Rejection
14 10.7MHz Intermodulation
15 10.7MHz Spurious (Local Osc. Interference)

39
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Do

FM Receiver Test Laboratory

Test Results:

Local Oscillator Frequency:
104.821 MHz

Standard Audio Output:
Left Channel THD Right Channel
0.84 Vrms 0.4 % 0.84 Vrms

RF Input Overload:
22.00 dBm Max Test Bed RF level - increase in THD: ( 2%)

AM Rejection:
0.00 dB

Image Rejection:
-20.00 dB

Caurve Tests:
(See Plots)

Capture Ratio:
-6.50 dB

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-4.08 dB Mono
-3.08  dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
-26.98  dB Mono
-26.98  dB Stereo

Selectivity, First Adjacent, S0dB Noise Floor (Ave D/U)
-2.28  dB Mono
18.42  dB Stereo

Selectivity, Second Adjacent, S0dB Noise Floor (Ave. D/U)
-22.78  dB Mono
-15.38  dB Stereo

Selectivity, Third Adjacent, S0dB Noise Floor (Ave. D/U)
-27.43  dB Mono
-27.18  dB Stereo

10.7MHz Rejection
9340 dB 0

10.7MHz IM
-19.63  dB(10.6) Hiss
-17.63  dB(10.7) 0

10.7MHz Spurious (Local Osc. Interference)
13.14  dB(10.6) Objectionable beat notes

1714 dB(10.7) 0

File Name: C_SANYOj FM RESULTS
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY
(30dB Noise Floor)
10 Max Level
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY

(50dB Noise Floor)
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FM Receiver Test Laboratory

IM & L.O. Rejection
(50dB Noise Floor)
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FM Receiver Test Laboratory

Date: 2/28/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 12
Class: Bookshelf/Port. All-in-One
Radio Mfg.: Sony
Model: CFD-S33
Serial: 1132161

Antenna Network: 50/75 Ohm Trans. M

Audio load: 10K Ohms

Initial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output
Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.
15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.
All level measurements are rms

Comments: Modified with F connector antenna input
Mono/Stereo switch in Stereo
Audio output, Headphone output

Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 94.1 MHz
Medium: -55 dBm
Weak: -65 dBm

Standard Test Set Ups

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

AW

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection
Image Rejection
Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
Capture Ratio
Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)

10 Selectivity; 1st Adjacent (50dB noise figure)

11 Selectivity; 2nd Adjacent (50dB noise figure)

12 Selectivity; 3rd Adjacent (50dB noise figure)
13-15 Additional 10.7MHz Tests

O 0N bEWN

319
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FM Receiver Test Laboratory

Single RF Tone Tests

1 Local Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: L.O.Freql 104.800 MHz
L.O.Freq2 MHz

2 Standard Audio Qutput
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level 0.745 Vrms =0dB Level 0.765 Vrms
THD 340 % THD 360 %

3 RF Input Overload
Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev. 1700 dBm (@ 5% THD)

4 AM Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level, record THD
Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD 3.6 % = -28.87 dB (FM Only)
THD 3.6 % = -28.87 dB (FM + AM 30%)

AM Rejection: 0.00 dB

5 Image Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio =30dB, record RF Lev2

Measurement: RFLevl 990 dBm (S/N Ratio = 30dB)
RFLev2 -740 dBm (21.4MHz + 94.1MHz = 115.5MHz)
Image Rejection: -25.00 dB (RF Levl - RF Lev2)

o
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FM Receiver Test Laboratory

Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adjust: Set Radio audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)
Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at -45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL

File Name: C_sonytr FM TESTS
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFLevl -5794 dBm
RFLev2 -4994 dBm

Capture Ratio: 4.00 dB (RF Lev 1 -RF Lev 2)12

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.

Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
al until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.: |

(RF D/U Up + RF D/U Lo)/2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)

Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.

Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until n floor __1_sﬁ 30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev] -55.00
Undesired Upper Lev] -15.92
Undesired Lower Lev| -15.52
Selectivity, 2nd Adj.: |55 3

RF D/U Up + RF D/U Lo)/2

M
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FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent 50dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.

Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.: fidansanss (RF D/U Up + RF D/U Lo)/2

1 Selectivity - 2nd Adjacent 50dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref, Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise ﬂoox;is -50dB, record Undesired RF level as Undesired Lower Lev.
Viono S0dR: S0d

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.: {5505 2 28 RF D/U Up + RF D/U Lo)/2

12 Selectivity - 3rd Adjacent S0dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired siglal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
1dB: 0dB

Desired Lev
Undesired Upper Lev] -11.22
Undesired Lower Lev{ -19.62

™

s P e SRR
Selectivity, 3rd Adj.: BiEinunas : SRR

(RF D/U Up + RF D/U Lo)2
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FM Receiver Test Laboratory

Additional Tests

13 10.7MHz Rejection
Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW
Reduce RF level to obtain 30dB S/N ratio.
Record RF Level as RF Lev 1
Set RF generator to 10.7MHz
Adjust RF level to obtain 30dB S/N ratio
Record RF Level as RF Lev 2
Calculate the difference between the two RF levels

RFLevl -9850 dBm
RFLev2 -47.00 dBm EOC
D/U__ -51.50 dB

14 10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing

Setu

r undesired generator to 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

S

N
2R s
R SRR

EOC: Hiss

15 10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev ~ _
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

AL
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Date:

Engineers:
Project:

Receiver Test No.:
Class:

Radio Mfg.:
Model:

Serial:

Antenna Network:

Anudio load:

Initial Set Up:

Comments:

Standard RF Levels

FM Receiver Test Laboratory

2/28/99

RMc

FM Receiver Test Al

12

Bookshelf/Port. All-in-One

Sony

CFD-833

1132161

50/75 Ohm Trans. FM

10K Ohms

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Qutput

Any other control settings unique to the radio under test shall be noted in the Comments section.

Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.

Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Modified with F connector antenna input

Mono/Stereo switch in Stereo

Audio output;, Headphone output

0

Standard FM Test Frequencies

Strong:
Medium:
Weak:

-45 dBm 94.1MHz

-55 dBm
-65 dBm

Standard Test Set Ups

W

RPREBEve Iams W m

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Audio Output)
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)
Selectivity; 1st Adjacent (50dB noise figure)
Selectivity; 2nd Adjacent (50dB noise figure)
Selectivity; 3rd Adjacent (50dB noise figure)

File Name: C_sonytr

13 10.7MHz Rejection
14 10.7MHz Intermodulation
15 10.7MHz Spurious (Local Osc. Interference)
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76

FM Receiver Test Laboratory

Test Results:

Local Oscillator Frequency:
104.800 MH=z

Standard Audio Output:
Left Channel THD Right Channel
0.745  Vims 340 % 0.765  Vrms

RF Input Overload:
1700 dBm 0

AM Rejection:
000 dB

Image Rejection:
-25.00 dB

Curve Tests:
(See Plots)

Capture Ratio:
400 dB

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
1.52 dB Mono
1.92 dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
-39.28  dB Mono
-38.48  dB Stereo

Selectivity, First Adjacent, S0dB Noise Floor (Ave D/U)
11.47 dB Mono
19.92  dB Stereo

Selectivity, Second Adjacent, S0dB Noise Floor (Ave. D/U)
-32.08  dB Mono
-23.58  dB Stereo

Selectivity, Third Adjacent, S0dB Noise Floor (Ave. D/U)
-39.58  dB Mono
-29.83  dB Stereo

10.7MHz Rejection
-51.50 dB 0

10.7MHz IM
-12.63 __dB(10.6) Hiss
963 dB(10.7) 0

10.7MHz Spurious (Local Osc. Interference)
7.37 dB (10.6) 0
9.37 dB (10.7) 0

File Name: C_sonytr FM RESULTS
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FM Receiver Test Laboratory
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory "
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FM Receiver Test Laboratory
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FM Receiver Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY

(30dB Noise Floor)

10 Max Level
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY

(50dB Noise Floor)

Max Level
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Insq3fon loss =|-6d

RF Level
E-N
o
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Stereo

93.50
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FM Receiver Test Laboratory

IM & L.O. Rejection
(50dB Noise Floor)
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FM Receiver Test Laboratory

Date: 2/28/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 13
Class: Automobile
Radio Mfg.: Koss
Model: MS457
Serial: 3805003200

Antenna Network: JFWSOMN-001 FM

Audio load: 10K Ohms

Initial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output
Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.
15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.
All level measurements are rms

Comments: Audio output; Line Qut connectors

Mono/Stereo switch in Stereo
Local/Distant switch in Distant
Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 941 MHz

Medium: -55 dBm
Weak: -65 dBm

Standard Test Set Ups
1 Strong Signal Overload
2 Single RF Tone Tests
3 Two RF Tone Tests
4 Measurement Set up

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)
Selectivity; 1st Adjacent (50dB noise figure)
Selectivity; 2nd Adjacent (50dB noise figure)
Selectivity; 3rd Adjacent (50dB noise figure)
13-15 Additional 10.7MHz Tests

DESVvoaathaWwwm

File Name: C_koss FM TESTS
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FM Receiver Test Laboratory

Single RF Tone Tests

1 Local Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: L.O. Freq 1 MHz
L.O.Freq2 MHz

2 Standard Audio Output
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level 0.500 Vims =0dB Level 0.520 Vrms
THD 095 % THD 080 %

3 RF Input Overload
Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev. 2200 dBm (@ 5% THD)
Max Test Bed RF level - no increase in THD

4 AM Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level, record THD
Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD 095 % = 4045 dB (FM Only)
THD 095 % = 4045 dB (FM + AM 30%)

AM Rejection: 0.00 dB

5 Image Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio = 30dB, record RF Lev2

Measurement: RF Levl -97.0 dBm (S/N Ratio = 30dB)
RFLev2 -51.0 dBm (21.4MHz + 94.1MHz = 115.5MHz)
Image Rejection: 46.00 dB (RF Levl -RF Lev2)

gL

+
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FM Receiver Test Laboratory

Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo

Adjust: Set Radio audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)
Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at -45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL

205
N

R

R
NN
R RE
S
SN S

e e e
R
SRR
oA Ay

RN S o -2

747
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFlLevl -5598 dBm
RFlLev2 -5098 dBm

Capture Ratio: -2.50 dB (RF Lev 1 -RF Lev 2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.: it dcr3 e il  f RF D/U Up + RF D/U Lo)/2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev 8.02
Undesired Lower Lev 8.02

Selectivity, 2nd Adj.: Bk

(RF D/U Up + RF D/U Lo)12

—

c A
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FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent 50dB S/N (Upper and Lower)
Upper 1st
Set Up: TestSetUp 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st i
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
T -~

Desired Lev
Undesired Upper Lev] -36.78
Undesired Lower Lev| -51.78

RO

i Y S
Selectivity, 1st Adj.. SRRy

(RF D/U Up + RF D/U Lo)2

11 Selectivity - 2nd Adjacent S0dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
al until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev

Undesired Lower Lev
Selectivity, 2nd Adj.: i e S e RF D/U Up + RF D/U Lo)2

12 Selectivity - 3rd Adjacent S0dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
. Undestired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

db

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 3rd Adj.: s

RF D/U Up + RF D/U Lo)/2

349
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FM Receiver Test Laboratory

Additional Tests

13 10.7MHz Rejection
Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW
Reduce RF level to obtain 30dB S/N ratio.
Record RF Level as RF Lev 1
Set RF generator to 10.7MHz
Adjust RF level to obtain 30dB S/N ratio
Record RF Level as RF Lev 2
Calculate the difference between the two RF levels

RFLevl -96.50 dBm
RFLev2 400 dBm EOC
D/U_ -100.50 dB

14 10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing
Set upper undesired generator to 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

EOC: Noise floor at Max RF: -55dB
Noise floor at Max RF: -52dB

15 10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

e
SRS

TS
SRR

RS RS SESSERERE3 18

756
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Date:
Engineers:
Project:

Receiver Test No.:
Class:

2/28/99

RMc¢

FM Receiver Test Al

13

Automobile

Radio Mfg.: Koss
Model: MS-457
Serial: 3805003200

Antenna Network: JFWSOMN-001 FM

Initial Set Up:

Audio load: 10K Ohms

FM Receiver Test Laboratory

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and

Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Audio output; Line Out connectors

Mono/Stereo switch in Stereo

Local/Distant switch in Distant

0

Standard RF Levels

Strong:
Medium:
Weak:

-45 dBm
-55 dBm
-65 dBm

Standard Test Set Ups

W N

DRBveaanswnm

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Audio Output)
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)
Selectivity; 1st Adjacent (50dB noise figure)
Selectivity; 2nd Adjacent (50dB noise figure)
Selectivity; 3rd Adjacent (50dB noise figure)

File Name: C_koss

Standard FM Test Frequencies

94.1MHz

13 10.7MHz Rejection
14 10.7MHz Intermodulation
1§ 10.7MHz Spurious (Local Osc. Interference)

FMRESULTS
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FM Receiver Test Laboratory

Test Results:

1 Leocal Oscillator Frequency:
0.000 MHz

2 Standard Audie Output:

Left Channel THD Right Channel
0.5 Vrms 095 % 0.52 Vrms

3 RF Input Overload:
22.00 dBm Max Test Bed RF level - no increase in THD

4 AM Rejection:
0.00 dB

5 Image Rejection:
-46.00 dB

6 Curve Tests:
(See Plots)

7 Capture Ratio:
-250 dB

8 Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-13.67  dB Mono
-13.62  dB Stereo

9 Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
-63.02 dBMono  MaxRF
-63.02 dB Stereo  MaxRF

10 Selectivity, First Adjacent, 50dB Noise Floor (Ave D/U)
-10.72  dB Mono .
1.48 dB Stereo

11 Selectivity, Second Adjacent, S0dB Noise Floor (Ave. D/U)
-59.50  dB Mono
-41.02  dB Stereo

12 Selectivity, Third Adjacent, S0dB Noise Floor (Ave. D/U)
63.02 dBMono  MaxRF
-46.52  dB Stereo

13 10.7MHz Rejection
-100.50 dB 0

14 10.7MHz IM
3193 dB(10.6) MaxRF Noise floor at Max RF: -55dB
-31.93 dB(10.7) MaxRF Noise floor at Max RF: -52dB

15 10.7MHz Spurious (Local Osc. Interference)

21.02  dB(10.6) 0
-16.02__ dB(10.7) 0

1)5'1,

File Name: C_koss FMRESULTS
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY
(30dB Noise Floor)

Max Level
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY
(50dB Noise Floor)
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FM Receiver Test Laboratory

IM & L.O. Rejection
(50dB Noise Floor)
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FM Receiver Test Laboratory

Date: 2/28/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.

;14

Class: Bookshelf/Port. All-in-One

Radio Mfg.
Model
Serial

Antenna Network

Audio load:

Initial Set Up:

: Philips/Magnavox
: AZ2700/17
: KT019841120616

: 50/75 Ohm Trans. FM

8 Ohms

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.

Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.

Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Dynamic bass boost switch Off

Tone control Full Clockwise
Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 94.1 MHz
Medium: -55 dBm
Weak: -65 dBm
Standard Test Set Ups
1 Strong Signal Overload
2 Single RF Tone Tests
3 Two RF Tone Tests
4 Measurement Set up
Standard Tests
1 Local Oscillator Frequency (Tuning Error)
2 Standard Audio Output (Audio level and distortion)
3 RF Input Overload ( RF level required for 5% THD)
4 AM Rejection
5 Image Rejection
6 Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
7 Capture Ratio
8 Selectivity; 1st Adjacent (30dB noise figure)
9 Selectivity; 2nd Adjacent (30dB noise figure)
10 Selectivity; 1st Adjacent (50dB noise figure)
11 Selectivity; 2nd Adjacent (50dB noise figure)
12 Selectivity; 3rd Adjacent (50dB noise figure)
13-15 Additional 10.7MHz Tests

File Name: C_mag FM TESTS
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Single RF Tone Tests

Local Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1

Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: L.O. Freq 1
L.O. Freq2

Standard Audio Cutput

MHz
MHz

FM Receiver Test Laboratory

Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement:
Level
THD

RF Input Overload

Left Ch

1.000 Vrms

090 %

Right Ch
=0dB Level 1200 Vrms
THD 090 %

Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev.

AM Rejection

22.00  dBm

(@ 5% THD)

Max Test Bed RF level - increase in THD to: 2%)

Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD
THD
AM Rejection:

Image Rejection

096 %
096 %
000 dB

4035 dB (FM Only)
4035 dB (FM + AM 30%)

Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio = 30dB, record RF Lev2

Measurement: RF Levl
RF Lev2
Image Rejection:

Very "mercurial” in nature. The reciever's AFC tends to make this measurement very slippery to find.

File Name: C_mag

-99.0 dBm

-58.0 dBm

-41.00 dB

(S/N Ratio = 30dB)
(21.4MHz + 94.1IMHz = 115.5MHz)
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Curve Tests

Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)

Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at -45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL

FM Receiver Test Laboratory
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test SetUp 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFLevl -56.00 dBm
RFLev2 -41.00 dBm

Capture Ratio: -7.50 dB (RF Lev 1 -RF Lev2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor _isi-30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev
Undesired Lower Lev
Selectivity, 1st Adj.:

(RF D/U Up + RF D/U Lo)2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.: s : ¥ RF D/U Up + RF D/U Lo)/2

h4
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" Undesired Lower Lev

FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent 50dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, ~130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
_I_rlgrease Undesired §i§nal until ﬂoise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
Ste g

Desired Lev
Undesired Upper Lev
Undesired Lower Lev] -48.60
Selectivity, Ist Adj.: [

RF D/U Up + RF D/U Lo)2

11 Selectivity - 2nd Adjacent S0dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test SetUp 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
- %

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.: [

(RF D/U Up + RF D/U Lo)22

12 Selectivity - 3rd Adjacent 50dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
Riono 500 Stereo 500

Desired Lev
Undesired Upper Lev

selectivity, 3rd Adj.: fiasaeg 54 S : 803 (RF D/U Up + RF D/U Lo)12
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FM Receiver Test Laboratory

Additional Tests

13 10.7MHz Rejection
Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW
Reduce RF level to obtain 30dB S/N ratio.
Record RF Level as RF Lev 1
Set RF generator to 10.7MHz
Adjust RF level to obtain 30dB S/N ratio
Record RF Level as RF Lev2
Calculate the difference between the two RF levels

RFLevl -97.00 dBm
RFLev2 -2500 dBm EOC
DU -7200 dB

14 10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing
Set upper undesired ge just RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

RREANR

SRR
SRR

EOC: Hiss

15 10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

D 0200002020000002
RN ERE

EOC: bbjectionable beat notes

b
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Date:
Engineers:
Project:

Receiver Test No.:
Class:

Radio Mfg.:
Model:

Serial:

Antenna Network:

Audio load:

FM Receiver Test Laboratory

2/28/99

RMc

FM Receiver Test Al

14

Bookshelf/Port. All-in-One

Philips/Magnavox

AZ2700/17

KT019841120616

50/75 Ohm Trans. FM

8 Ohms

Imitial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output
Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.
15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.
All level measurements are rms

Comments: Dynamic bass boost switch Off
‘Tone control Full Clockwise

0
0
Standard RF Levels Standard FM Test Frequencies
Strong: -45 dBm 94.1MHz

Medium: -55 dBm
Weak: 65 dBm

Standard Test Set Ups

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

W -

Standard Tests

Local Oscillator Frequency (Tuning Error) 13 10.7MHz Rejection
Standard Audio Output (Audio level and distortion) 14 10.7MHz Intermodulation
RF Input Overload ( RF level required for 5% THD) 15 10.7MHz Spurious (Local Osc. Interference)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Audio Output)

Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)

Selectivity; 2nd Adjacent (30dB noise figure)

Selectivity; 1st Adjacent (50dB noise figure)

Selectivity; 2nd Adjacent (50dB noise figure)

Selectivity; 3rd Adjacent (50dB noise figure)

BhRvowaanmeawem

7

File Name: C_mag FM RESULTS Page 7 of 15



10
11
12

13

14

15

Hb

FM Receiver Test Laboratory

Test Results:

Local Oscillator Frequency:
0.000 MHz

Standard Audio Output:
Left Channel THD Right Channel
1 Vrms 0.90 % 1.2 Vmms

RF Input Overload:
22.00 dBm Max Test Bed RF level - increase in THD to: 2%)

AM Rejection:
0.00 dB

Image Rejection:
-41.00 dB

Curve Tests:
(See Plots)

Capture Ratio:
-7.50 dB

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-9.90  dB Mono
-9.00  dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
-63.00 dBMono  MaxRF
-63.00 dBStereo  MaxRF

Selectivity, First Adjacent, 50dB Noise Floor (Ave D/U)
-8.10 dB Mono
11.00 dB Stereo

Selectivity, Second Adjacent, 50dB Noise Floor (Ave. D/U)
-47.00  dB Mono
-35.00  dB Stereo

Selectivity, Third Adjacent, 50dB Noise Floor (Ave. D/U)
-55.00  dB Mono
-35.50  dB Stereo

10.7MHz Rejection
-72.00 dB 0

10.7MHz IM
1793  dB(10.6) Hiss
1593 dB(10.7) 0

10.7MHz Spurious (Local Osc. Interference)
9.07 dB(10.6) Objectionable beat notes

11.07 dB(10.7) 0

File Name: C_mag FM RESULTS
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FM Receiver Test Laboratory g

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY
(30dB Noise Floor)

Max Level

& Mono
n loss = -6dB | |BStereo

E-S

o
5—
w

RF Level (dBm)

-50

ERERERS WA

o

9350 9360 9370 93.80 93.90 94.00 9410 9420 9430 9440 9450 9460 94.70
Frequency (MHz)

Philips/Magnavox AZ2700/17
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY
(50dB Noise Floor)
10

Max Level

-10 4

N
S

(&)
(=]

B Mono
El Stereo

Ins¢Hion loss = -6d§

P
o
L

RF Level (dBm)

B S A A oot

93.50 9360 9370 93.80 93.90 9400 9410 9420 9430 9440 9450 9460 94.70
Frequency (MHz)

Philips/Magnavox AZ2700/17

File Name: C_mag Selectivity 50dB Pace 14 of 15



FM Receiver Test Laboratory

IM & L.O. Rejection
(50dB Noise Floor)

Max level
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Date:

Engineers:
Project:

Receiver Test No.:
Class:

Radio Mfg.:
Model:

Sernial:

Antenna Network:

Audio load:

Initial Set Up:

Comments:

Standard RF Levels

Strong:
Medium:
Weak:

FM Receiver Test Laboratory

5/14/9%

RMc

FM Receiver Test Al

15

Automotive

Ford

XF3F

WANMO000067

Ford

4 Ohms

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and
Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.

Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.

Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Bass, Treble, Balance, Fader are default power up detent position

Standard FM Test Frequencies
dBm Low: 941 MHz
dBm

dBm

-45
-55
-65

Standard Test Set Ups

1
2
3
4

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

Standard Tests

SV AAUN R W -

et and
N -

13-15

[
-\

File Name: C_xf3f 1

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)

RF Input Overload ( RF level required for 5% THD)

AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)

Selectivity; 2nd Adjacent (30dB noise figure)

Selectivity; 1st Adjacent (50dB noise figure)

Selectivity; 2nd Adjacent (50dB noise figure)

Selectivity; 3rd Adjacent (50dB noise figure)

Additional 10.7MHz Tests

IM (800kHz Channel Spacing)

7
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FM Receiver Test Laboratory

Single RF Tone Tests

Lecal Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: L.O. Freq 1 MHz
L.O. Freq2 MHz

Standard Audio Output
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono

Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level 1980 Vrms =0dB Level 2060 Vrms
THD 1.60 % THD 160 %
RF Input Overload

Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer dudio to Std. Ref. Level (0dB)
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev. 2200 dBm (@ 5% THD)
Max limit of test bed - no change in THD

AM Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD 1.6 % = -35.92 dB (FM Only)
THD 1.6 % = 3592 dB (FM + AM 30%)

AM Rejection: 0.00 dB

Image Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio = 30dB, record RF Lev2

Measurement: RFLevl -100.0 dBm (S/N Ratio = 30dB)
RFLev2 -550 dBm (21 4MHz + 94.1MHz = 115.5MHz)
Image Rejection: -45.00 dB (RF Levl - RF Lev2)

File Name: C_xf3f 1 FM TESTS
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FM Receiver Test Laboratory

Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)

Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at -45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA

SIGNAL, NOISE & SEPARATION VS RF LEVEL

179
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFLevl -5800 dBm
RFLev2 -4100 dBm

Capture Ratio: -850 dB (RF Lev1-RF Lev2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undestred: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Ing esired signal until noise floor is

e
SEna

Desired Lev] -55.00
Undesired Upper Lev]  -34.00
Undesired Lower Lev| -28.00
Selectivity, 1st Adj.: [

{(RF D/U Up + RF D/U Lo)2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.

Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired gnal until noise floor is

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.: BaRE

(RF D/U Up + RF D/U Lo)2

%0

File Name: C_xf3f_1 FM TESTS

, record Undesired RF level as Undesired Lower Lev.

B, record Undesired RF level as Undesired Lower Lev.
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Selectivity, 3rd Adj.:

FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent S0dB S/N (Upper and Lower)
Upper 1st
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired sxgnal until nmse ﬂoor 1s -50dB, record Undesired RF level as Undesired Lower Lev.

Morno 50d

Desired Lev| -55.00
Undesired Upper Lev| -34.00
Undesired Lower Lev| -30.00

T,

.. .
« PR
Selectmty, 1st Ad] SRRy

ERn
% &&m\k

RS

{(RF D/U Up + RF D/U Lo)/2

11 Selectivity - 2nd Adjacent S0dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.

Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undefi;gd signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev

Undesired Lower Lev Q0
Selectivity, 2nd Adj.: X SB300: KRR it |(RF D/U Up + RF D/U Lo)2

12 Selectivity - 3rd Adjacent S0dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Increase Undesired signal until noise floor is -50dB, record Undesued RF level as Undesired Upper Lev.

Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio/Analyzer audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

(RF D/U Up + RF D/U Lo)2

File Name: C_xf3f 1 FM TESTS

Increase Undg_sjred signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
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FM Receiver Test Laboratory

Additional Tests

13 10.7MHz Rejection
Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW
Reduce RF level to obtain 30dB S/N ratio.
Record RF Level as RF Lev 1
Set RF generator to 10.7MHz
Adjust RF level to obtain 30dB S/N ratio
Record RF Level as RF Lev 2
Calculate the difference between the two RF levels

RFLevl -100.00 dBm
RFLev2 2200 dBm EOC Radio is insensitive to 10.7MHz

DU _ -122.00 dB

14 10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing
Setu undesired generator to 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

15 10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, 45dBm, Pilot only
Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

SRSRRERaeNaR000s

SRS
SRoanaNl

,59 ‘s
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Date: 5/14/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 15

Class: Automotive
Radio Mfg.: Ford

Model: XF3F

Serial: WANMO000067

Antenna Network: Ford FM

Audio load: 4 Ohms

FM Receiver Test Laboratory

Initial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and

Fader controls centered (set to mid position), Volume set to Standard Qutput

Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Bass, Treble, Balance, Fader are default power up detent position

0

0

0

Standard RF Levels

Strong:
Medium:
Weak:

45 dBm
-55 dBm
65 dBm

Standard Test Set Ups

W

DhBvwovuanmaweem

Strong Signal Overload
Single RF Tone Tests
Two RF Tone Tests
Measurement Set up

Standard Tests

Local Oscillator Frequency (Tuning Error)
Standard Audio Output (Audio level and distortion)
RF Input Overload ( RF level required for 5% THD)
AM Rejection

Image Rejection

Curve Tests (plots of RF Level Vs Audio Output)
Capture Ratio

Selectivity; 1st Adjacent (30dB noise figure)
Selectivity; 2nd Adjacent (30dB noise figure)
Selectivity; 1st Adjacent (50dB noise figure)
Selectivity; 2nd Adjacent (50dB noise figure)
Selectivity; 3rd Adjacent (50dB noise figure)

File Name: C_xf3f_1

Standard FM Test Frequencies

94.1MHz

13 10.7MHz Rejection
14 10.7MHz Intermodulation
185 10.7MHz Spurious (Local Osc. Interference)

FM RESULTS
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D44

File Name: C_xf3f 1

FM Receiver Test Laboratory

Test Results:

Leocal Oscillator Frequency:
0.000 MHz

Standard Audio Output:
Left Channel THD Right Channel
1.98 Vrms 160 % 206 Vrms

RF Input Overload:
22.00 dBm Max limit of test bed - no change in THD

AM Rejection:
000 dB

Image Rejection:
4500 dB

Curve Tests:
(See Plots)

Capture Ratio:
-8.50 dB

Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-24.00 _ dB Mono
-24.00 _ dB Stereo

Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
63.00 dBMono  MaxRF
-63.00 dBStereo  MaxRF

Selectivity, First Adjacent, 50dB Noise Floor (Ave D/U)
-23.00  dB Mono
-23.00 _ dB Stereo

Selectivity, Second Adjacent, S0dB Noise Floor (Ave. D/U)
£63.00 dBMono  MaxRF
-63.00 dBStereo MaxRF

Selectivity, Third Adjacent, S0dB Noise Floor (Ave. D/U)
-63.00 dBMono  MaxRF
-63.00 dBStereo  MaxRF

10.7MHz Rejection
-122.00 dB 0

10.7MHz IM
-44.00  dB(10.6) 0 0
39,00 dB(10.7) 0 0

10.7MHz Spurious (Local Osc. Interference)
-12.00 dB(10.6) 0
-11.00 dB(10.7) 0

FMRESULTS

1.60

%
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receivef Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY

Max Level

E Mono

Stereo

(30dB Noise Floor)
10
ok
-10 &
-20 7
E 77
330
[ z
2 “ Inset#idn loss 3 -6dB
=40 7
'
x 7
-50
-60
o
-70
-80 . 1 2 1 1 1 .
9350 9360 9370 93.80 93.90 94.00 9410 9420 9430 9440 9450 9460 94.70
Frequency (MHz)
Ford XF3F
File Name: C_xf3f 1 Selectivity 30dB
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FM Receiver Test Laboratory

(50dB Noise Floor)

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY

Max Level

™Y

) 1 1
N -
o o o
1 - 3

(dBm
8

RF 'l;evel
o

Insailfon loss =

-6d

41
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93.50

93.60 93.70

9380 93.90 9400 9410 9420 94.30
Frequency (MHz)

Ford XF3F

Selectivity 50dB

94.40

9450 94.60

94.70

B Mono
Stereo
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FM Receiver Test Laboratory

IM & L.O. Rejection
(50dB Noise Floor)

Max level
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Radio Shack
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FM Receiver Test Laboratory

Date: 6/12/99
Engineers: RMc
Project: FM Receiver Test Al

Receiver Test No.: 16
Class: AM/FM/Cass Portable
Radio Mfg.: Radio Shack
Model: SCR-64 14-704

Serial: 12A98
Antenna Network: 50/75 Ohm Trans. M
AM
Audio load: 10K Ohms

Initial Set Up: Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and

Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Tone control full clockwise

Band switch in FM Stereo
Standard RF Levels Standard FM Test Frequencies
Strong: 45 dBm Low: 941 MHz
Medium: -55 dBm
Weak: -65 dBm
Standard Test Set Ups
1 Strong Signal Overload
2 Single RF Tone Tests
3 Two RF Tone Tests
4 Measurement Set up
Standard Tests
1 Local Oscillator Frequency (Tuning Error)
2 Standard Audio Output (Audio level and distortion)
3 RF Input Overload ( RF level required for 5% THD)
4 AM Rejection
5 Image Rejection
6 Curve Tests (plots of RF Level Vs Signal - Mono & Stereo, Noise - Mono & Stereo, Stereo Separation
7 Capture Ratio
8 Selectivity; 1st Adjacent (30dB noise figure)
9 Selectivity; 2nd Adjacent (30dB noise figure)
10 Selectivity; 1st Adjacent (50dB noise figure)
11 Selectivity; 2nd Adjacent (50dB noise figure)
12 Selectivity; 3rd Adjacent (50dB noise figure)
13-15  Additional 10.7MHz Tests

File Name: C_radshk FM TESTS
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FM Receiver Test Laboratory

Single RF Tone Tests

1 Local Oscillator Frequency (Tuning Error)
Set Up: Connect Spectrum Analyzer to Radio Antenna input
Adjust: Tune radio to Test Freq. 1, measure L.O. Freq 1
Tune radio to Test Freq. 2, measure L.O. Freq 2

Measurement: L.O. Freq 1 MHz
L.O. Freq2 MHz

2 Standard Audio Output
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio Volume to Std. Ref. Level, record Left and Right channel audio level and THD

Measurement: Left Ch Right Ch
Level 0502 Vrms =0dB level 0479 Vims
THD 034 % THD 033 %

3 RF Input Overload
Set Up: Test Set Up 1, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref, Level
Increase RF Level until 5% THD at Radio output, record RF Level

Measurement: RF Lev. 2200 dBm (@ 5% THD)
THD increased to 0.0.6%

4 AM Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref, Level, record THD
Set modulation mode to FM (75kHz), AM (30%), record THD

Measurement: THD 033 % = 4963 dB (FM Oaly)
THD 039% % = -48.05 dB (FM + AM 30%)

AM Rejection: -1.58 dB

5 Image Rejection
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio aundio to Std. Ref. Level (0dB)
Decrease RF Level until S/N Ratio = 30dB, record RF Levl
Tune RF Gen to; Desired Freq. +/- 2 X IF Freq.
Adjust RF Level until S/N Ratio = 30dB, record RF Lev2

Measurement: RFLevl -101.0 dBm (S/N Ratio = 30dB)
RFLev2 230 dBm (21.4MHz + 94.1MHz = 115.5MHz)
Image Rejection: -78.00 dB (RF Levl - RF Lev2)

%94
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FM Receiver Test Laboratory

Curve Tests
Set Up: Test Set Up 2, Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono/Stereo
Adjust: Set Radio audio to Std. Ref. Level (0dB) for both Mono and Stereo set ups.

Plot: Signal, Noise Vs RF Level (Mono)
Signal, Noise Vs RF Level (L+R, Stereo)
Stereo Separation Vs RF Level (L only, Stereo)
Record: Noise floor at -45dBm without Low Pass Filter as a measure of pilot rejection

CURVE DATA
SIGNAL, NOISE & SEPARATION VS RF LEVEL - —

300
HEEERANN

ORI

A
S
SRR

3460

File Name: C_radshk FM TESTS
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FM Receiver Test Laboratory

Two RF Tone Tests

7 Capture Ratio
Set Up: Test Set Up 3
Desired: Test Freq. 1, -55dBm, 1kHz, 22.5kHz dev, Mono
Undesired: Test Freq. 1, -130dBm, CW
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Increase Undesired signal until audio level drops 1dB, record Undesired RF level as RF Lev 1
Increase Undesired signal until audio level drops 30dB, record Undesired RF level as RF Lev 2

Measurement: RFLevl -52.00 dBm
RFLev2 -4500 dBm

Capture Ratio:  -3.50 dB (RFLev1-RF Lev2)2

8 Selectivity - 1st Adjacent 30dB S/N (Upper and Lower)
Upper 1st
Set Up: Test SetUp 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
i al until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev,
Undesired Upper Lev

Undesired Lower Lev .
Selectivity, 1st Adj.: i S 0 S 3.0 (RF D/U Up + RF D/U Lo)?2

9 Selectivity - 2nd Adjacent 30dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -30dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev

Undesired Lower Lev
Selectivity, 2nd Adj.: fiEE g 7 (RF D/U Up + RF D/U Lo)/2

3%

File Name: C_radshk FM TESTS
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FM Receiver Test Laboratory

10 Selectivity - 1st Adjacent S0dB S/N (Upper and Lower)
Upper 1st
’ Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 1st
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -200kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor _is -50dB, record Undesired RF level as Undesired Lower Lev.

Desired Lev
Undesired Upper Lev]  -44.00
Undesired Lower Lev] -61.00
Selectivity, 15t Ad).: FENRERAE

(RF D/U Up + RF D/U Lo)2

11 Selectivity - 2nd Adjacent 50dB S/N (Upper and Lower)
Upper 2nd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 2nd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -400kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
Mona S04B K0 .

Desired Lev
Undesired Upper Lev
Undesired Lower Lev

Selectivity, 2nd Adj.:

RF D/U Up + RF D/U Lo)"2

12 Selectivity - 3rd Adjacent S0dB S/N (Upper and Lower)
Upper 3rd
Set Up: Test Set Up 3
Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 +600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Upper Lev.
Lower 3rd
Set Up: Desired: Test Freq. 1, Medium, 1kHz, 75kHz Dev, Mono
Undesired: Test Freq. 1 -600kHz, -130dBm, 1kHz, 75kHz Dev, Mono
Adjust: Set Radio audio to Std. Ref. Level (0dB)
Set the modulation of the Desired signal to CW
Increase Undesired signal until noise floor is -50dB, record Undesired RF level as Undesired Lower Lev.
TS

Desired Lev . B 3 -55.00
Undesired Upper Lev . z -38.00
Undesired Lower Lev . -34.00

Selectivity, 3rd Adj.: o v SN (RF D/U Up + RF D/U Lo)~2

&

%97

File Name: C_radshk FM TESTS Page 5of 15



FM Receiver Test Laboratory

Additional Tests

13 10.7MHz Rejection
Using Test Set Up 1 at the desired frequency of 94.1MHz;
Set generator to 1kHz, 75kHz dev. / CW
Reduce RF level to obtain 30dB S/N ratio.
Record RF Level as RF Lev 1
Set RF generator to 10.7MHz
Adjust RF level to obtain 30dB S/N ratio
Record RF Level as RF Lev 2
Calculate the difference between the two RF levels

RFLevl -101.00 dBm
RFLev2 1450 dBm EGC
DU _-115.50 dB

14 10.7 IM Test
Using the three generator set up, set generators as follows;
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Lower Undesired: 88.7MHz, 1kHz, 75kHz dev
Upper Undesired: 99.3MHz, 400Hz, 75kHz dev
Adjust: Undesired RF level to obtain -50dB noise floor, record RF lev 10.6MHz Spacing
Set upper undesired generator 10 99.4MHz. Adjust RF lev for -50dB noise floor. (RF lev 10.7MHz Spacing)

15 10.7MHz (10.6MHz) Local Osc Interference Test
Set Up: Desired: 94.1MHz, -45dBm, Pilot only
Set upper interferer generator to 104.7MHz (94.1MHz + 10.6MHz), 400Hz, 75kHz dev =~
a) Increase level of undesired signals until noise floor is -50dB (+/- 2dB). Record RF Lev for 10.6MHz Spacing
b) Re-adjust upper interfering generator to 104.8MHz (94.1MHz + 10.7MHz)
Re-adjust RF level for -50dB and record RF lev for 10.7MHz spacing

EOC:

57
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Receiver Test No.: 0

Date: 6/12/99
Engineers: RMc
Project: FM Receiver Test Al

Class: AM/FM/Cass Portable
Radio Mfg.: Radio Shack
Model: SCR-64 14-704
Serial: 12A98

Antenna Network: 50/75 Ohm Trans. FM

Initial Set Up:

Audio load: 10K Ohms

FM Receiver Test Laboratory

Radio under test shall have tone controls set to flat detent position, Loudness control off, Balance and

Fader controls centered (set to mid position), Volume set to Standard Output

Any other control settings unique to the radio under test shall be noted in the Comments section.
Left channel shall be used for all Signal (and S/N ratio) measurements.

15kHz Low Pass filter shall be used on the output of the left channel for all measurements.
Right channel shall be used for Noise measurements - Stereo Separation test only.

All level measurements are rms

Comments: Tone control full clockwise

Band switch in FM Stereo
0
0
Standard RF Levels Standard FM Test Frequencies
Strong: -45 dBm 94.1MHz
Medium: =55 dBm
Weak: -65 dBm
Standard Test Set Ups

1 Strong Signal Overload

2 Single RF Tone Tests

3 Two RF Tone Tests

4 Measurement Set up

Standard Tests

1 Local Oscillator Frequency (Tuning Error) 13 10.7MHz Rejection

2 Standard Audio Output (Audio level and distortion) 14 10.7MHz Intermodulation

3 RF Input Overload ( RF level required for 5% THD) 15 10.7MHz Spurious (Local Osc. Interference)

4 AM Rejection

5 Image Rejection

6 Curve Tests (plots of RF Level Vs Audio Output)

7 Capture Ratio

8 Selectivity; 1st Adjacent (30dB noise figure)

9 Selectivity; 2nd Adjacent (30dB noise figure)

10 Selectivity; 1st Adjacent (50dB noise figure)

11 Selectivity; 2nd Adjacent (50dB noise figure)

12 Selectivity; 3rd Adjacent (50dB noise figure)

File Name: C_radshk
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FM Receiver Test Laboratory

Test Results:

1 Local Oscillator Frequency:
0.000  MHz

2 Standard Audio Output:

Left Channel THD Right Channel
0.502 Vmms 034 % 0479  Vms

3 RF Input Overload:
22.00 dBm THD increased to 0.0.6%

4 AM Rejection:
-1.58  dB

s Image Rejection:
-78.00 dB

6 Curve Tests:
(See Plots)

7 Capture Ratio:
-3.50 dB

8 Selectivity, First Adjacent, 30dB Noise Floor (Ave. D/U)
-6.00  dB Mono
-2.00  dB Stereo

9 Selectivity, Second Adjacent, 30dB Noise Floor (Ave. D/U)
-27.00  dB Mono
-24.50  dB Stereo

10 Selectivity, First Adjacent, S0dB Noise Floor (Ave D/U)
-2.50 dB Mono
17.50  dB Stereo

11 Selectivity, Second Adjacent, 50dB Noise Floor (Ave. D/U)
-20.50  dB Mono
-9.50  dB Stereo

12 Selectivity, Third Adjacent, 50dB Noise Floor (Ave. D/U)
-21.00  dB Mono
-19.00  dB Stereo

13 10.7MHz Rejection
-115.50 dB 0

14 10.7MHzIM
2.00  dB(10.6) 0
0.00 _ dB(10.7) 0

15 10.7MHz Spurious (Local Osc. Interference)

26.00  dB(10.6) 0
26.00  dB(10.7) 0

Y.

00
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory "

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

SIGNAL/NOISE VS RF LEVEL
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FM Receiver Test Laboratory

1st and 2nd ADJACENT CHANNEL SELECTIVITY
(30dB Noise Floor)
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FM Receiver Test Laboratory

1st, 2nd and 3rd ADJACENT CHANNEL SELECTIVITY
(50dB Noise Floor)
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FM Receiver Test Laboratory
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If in the review or use of this document a potential change appears needed for safety, health or technical
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