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Surveillance Transmitter

I.  Project Information
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. FCC Conducted Tests

A. Part 90 Subpart |

1. 90.207 (a) (1) Types of Emissions (Device Classification)

Classified as an E3E emitter (Frequency Modulation, Analog Modulation,
Voice). Power levels: 120 mW or less. Occupied (necessary) bandwidth per
part 2.202 54.7 kHz. Emission designator becomes F3E54K7

2. 90.209 (a) (5) Bandwidth Limitations (Device Classification, Test Condition).

3. 90.217 (b) Exemption from technical Standards

This device’s maximum output power is restricted to 120 mW, therefore, is
exempt from the spectrum mask requirements of 90.210 (d) This section,
90.217 (b) defines the spectrum mask used in the compliance measurements.
The device will retain its 5 ppm nominal frequency stability.
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4. Part 2.985 Output Power, Part 2.991 Spurious Emissions at Antenna terminals
and Part 2.989 Occupied bandwidth using 90.217 (b) Emission Mask for F3E
Transmitter.

a) Test Requirement:
(1) On any frequency from the center of the authorized bandwidth f, to 25
kHz removed from f,: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth
by a displacement frequency (fy in kHz) of more than 25 kHz: 30 dB

The test condition is presented in Tabular form below. The limit line
definition as implemented in the spectrum analyzer is also shown below.

90.217(b) | Absolute Frequency Attenuation relative to Carrier
Offset Range: power P.
[fonl
(1) 0 to 25 kHz 0dB
) > 25 kHz 30 dB

WE HAVE DESIGNS ON THE FUTURE
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1&:19:28 PR 19, 19399

REF -28.8 dBm AT 18 dE
FPEAK : R : : : :
LOG : A : : : : : :
égl} : : BE ......... .......... R ELﬁTIUEDUEH EDLD .....
JBEE START_ERER UFRER_AMF  TYRE . .
SEGH : : '
L e i
. _EB.BB kHz _38.8 dB FLHT ..................................
2 -25.88 kHz .8 dB FOINT
g -25.088 kHz .@ dB FLAT .
ue =gl 4 25.88 kHz a dB FOINT
st ro| B 25.88 kHz -2@8.8 dEB POINT
corrl & 25.88 kHz -2@8.8 dB FLAT oottt
7 58.88 kHz -28.8 dE FLAT
CEMTER 162.0888 MHz SPAN 188.8 kHz
RES BM 1.8 kHz VEW 1 kHz SWUP 280 msec
b) Test Configuration
HP8591E
ooo
g ooo
ooo
H O ooo
ooo ooo
ooo ooo
@
Data Capture
RF Output
Equipment Under
Test
T (Transmitter)
PC

1

Equipment Under
Test Configuration

SELECT
FRE®R

SELECT
AMPLITUD

SELECT
TYPE
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c)

d)

Test Conditions: Stimulus

Input nominal audio signal at 3 kHz: (3.5 mV).

Set level to 50% rated deviation. (100 % is +/- 4.93 kHz., 50% is 2.47 kHz)
This level occurs at 0.77 mV.

Set modulating frequency to 2500 Hz

Increase Level 16 dB: 16 dB - 4.8 dB (pre-emphasis) = 11.2 dB I 2.80 mV

Measure Spectrum Mask per 90.217 (b).

Equipment Under Test Conditions, Instrument Conditions and Indicated Numerical
Data for Part 2.985 Output Power.

Presented below is a table that summarizes the equipment under test
conditions, instrument conditions and numerical data. Numerical Data for
the Transmitter Power under each of the test conditions is indicated in the
Table. The source of the numerical data is presented in sub-sections(e),and
(), Test Indications. Demonstration of compliance is presented in sub-
sections (e) and (f).
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f (MH2z) mode Set Po trim pcx file

150 Comp. 100 mW -3 150com
ALC 150alc

162 Comp. 100mWwW +8 162com
ALC 162alc

174 Comp. 100 mW +5 174com
ALC 174alc

e)

Set f : E.U.T Carrier frequency Setting .

Desired Po, Set Po: Nominal E.U.T Power Settings.

Trim: Programming Parameter Setting for output power.

Po: Measured Absolute Output Power (HP8920A)

2nd : Second Harmonic Level in dB relative to absolute Power
fcenter: Spectrum Analyzer Center Frequency Setting

span: Spectrum Analyzer Frequency Span Setting.

RBW: Spectrum Analyzer Resolution Bandwidth.

VBW: Spectrum Analyzer Video Bandwidth.

Filename: Data Capture Filename

Test Indications Part 2. 991 Conducted Spurious Emissions at Antenna Terminals
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MER & 158.8 MH=z

-42.65 dE

-
REF Z5.8 dEm

PEAK
LOG
1@
dB s
OFFST
. B
dB

mE:l6:l16 FEEB 24, 1999
AT 48 dEB
&
.Hﬁﬁkéﬁ”;”
158.8 MH=z

Wa 5B
SC FC
CORE

CEMTER z20B@.8 MH=z

#RES BN 188 kH=z

Bg:lg:08 FEB 24,

1999

SPAM EBB .0 MH=z
#YEM 1 MH=z

SWHP 158 msec

MER & 149 MH=z

REF Z5.8 dEm

PEAK
LOG
1@
dB s
OFFST
. B
dB

Wa 5B
SC FC
CORE

CEMTER 9808 MH=z
#RES BN 1.8 MH=z

AT 48 dEB

-42.89 dE

Test Condition: 150 MHz, 50 mW

SPAM 1.780 GH=z
#YVEM 2 MH=z

Test Limit: 10 log (0.050 W) + 50 dB = 37 dBc

Test Indication: 42.9 dBc

Test OQutcome: 42.9 dBc > 37 dBc — PASS

SHFP 24.8 msec

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T
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Bg:0e:id4E FERB 24,

1999

ME

R & 158.8 MH=z
-42.97¥ dE

-
REF Z5.8 dEm

PEAK
LOG
1@
dB s
OFFST
. B
dB

Wa 5B
SC FC
CORE

CEMTER z20B@.8 MH=z
#RES BN 188 kH=z

Bg:l8:5¥ FEB 24,

AT 48 dEB

REF Z5.8 dEm

PEAK
LOG
1@
dB s
OFFST
. B
dB

Wa 5B
SC FC
CORE

CEMTER 9808 MH=z
#RES BN 1.8 MH=z

Test Condition: 150 MHz, 125 mW

19313
AT 48 dEB

SP

#YEM 1 MH=z

AM 588 .8 MH=z
SWHP 158 msec

MER & 149 MH=z
-42.5¥ dE

SP

#YVEM 2 MH=z

Test Limit: 10 log (0.125 W) + 50 dB = 41 dBc

Test Indication: 43.6 dBc

Test OQutcome: 43.6 dBc > 41 dBc — PASS

AM 1.788 GH=
SHFP 24.8 msec

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T
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MZ:41:25 FEE 24, 19979
E MER & 161.3 MH=z
REF 25.8 dEm 4T 48 dE -47 .86 dE
FE#E ; ; ; ;
LOG : e
ia ..................................................................................................
dE
[ = O T T T S S S P SR TSRO
-6 MERKER =&
dE 161 .5 MH=z

-47.586 dE

Wa 5B
SC FC
CORE

CEMTER z20B@.8 MH=z
#RES BN 188 kH=z

Bg:d42id41 FEB 24, 19919

REF Z5.8 dEm

SPAM S@AA.A MH=z
SWHP 158 msec

#YEM 1 MH=z

MER & 162 MH=z

AT 48 dB
PEAK ; ; ;
LOG L]

1@
de s
OFFST

-6 HafKER
dE &

Wa 5B
SC FC
CORE

-47 .97 dE

CEMTER 9808 MH=z
#RES BN 188 kH=z

Test Condition: 162 MHz, 50 mW

SPAM 1.780 GH=z
#YEM 1 MH=z

Test Limit: 10 log (0.050 W) + 50 dB = 37 dBc

Test Indication: 47.9 dBc

Test OQutcome: 47.9 dBc > 37 dBc — PASS

SWHP 518 msec

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T
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BEg:id4E:i52 FEB 24, 19919
MER & 161.3 MH=z

-
REF Z5.8 dEm -51.498 dE

FEAK . o
Lo : :
18
dE/
OFF=ST

AT 48 dEB

-6 MaRKEER
dE o

Wa 5B
SC FC
CORE

SPAM S@AA.A MH=z
SWHP 158 msec

CEMTER z20B@.8 MH=z

#RES BN 188 kH=z #YEM 1 MH=z

Bg:d4z3:28 FEB 24, 19919
MER & 162 MH=z

-
REF Z5.8 dEm -51.94 dE

FEAK o
Lo
18

dE/
OFFST] .

-6 HafKER
dE &

AT 48 dEB

Wa 5B
SC FC
CORE

SPAM 1.7B8@ GH=z
SWHP 518 msec

CEMTER 9808 MH=z

#RES BN 188 kH=z #YEM 1 MH=z

Test Condition: 162 MHz, 125 mW

Test Limit: 10 log (0.125 W) + 50 dB =41 dBc

Test Indication: 51.9 dBc

Test OQutcome: 51.9 dBc > 41 dBc — PASS

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T
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BF:i&59:1le FEB 24, 19919
MER & 173.5 MH=z

-
REF Z5.8 dEm -E8.18 dE

FEAEK . .
LOG : Lo
1@
dE/
OFFST

AT 48 dEB

-6 MaRKEER
dE o

Wa 5B
SC FC
CORE

SPAM S@AA.A MH=z
SWHP 158 msec

CEMTER z20B@.8 MH=z

#RES BN 188 kH=z #YEM 1 MH=z

BFiS5ei5E FEB 24, 19919
MER & 174 MH=z

-
REF Z5.8 dEm -47 .67 dE

PEAK ;
LOG O
1@
de s
OFFST| ..

-6 MeaHKER
dE &

AT 48 dEB

Wa 5B
SC FC
CORE

SPAM 1.78@ GH=z
SHFP 24.8 msec

CEMTER 9808 MH=z

#RES BN 1.8 MH=z #YVEM 2 MH=z

Test Condition: 174 MHz, 50 mW

Test Limit: 10 log (0.050 W) + 50 dB = 37 dBc

Test Indication: 47.7 dBc

Test OQutcome: 47.7 dBc > 37 dBc — PASS

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T

MARKER
+ CF

HEXT FE
LEFT

Maore
1 of 2

T
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BFid4¥id43 FEB 24, 19919

o MKR & 1F3.2 MH=z
REF 25.8 dEm 4T 48 dE -52.50 dE  MARKER
FEAK : - : : : : : : + CF
LOG : : : : : : : : :
ia ......... [ERREEREEEE [ERRES EERE T peereeeees peereeeees peereeeees peereeeees peereeeees e
L = O D A S S S S U PR
-6 MERKER =& : : : :
4B | 173.5 MHz e e e, MEXT
-£3.50 dE FE&K
HEXT FE
RIGHT
WA SE
§C FEC MEXT PE
CORR LEFT
More
: : : : : : : : : 1 af
CEHTER 288.8 MHz SPAM GEB.8 MH=z
#RES EMW 188 kH=z #YEW 1 MH=z SUP 158 msec T
@7 :52:27 FEE 24, 1999
MKRE a 174 MHz
REF 25.8 dEm 4T 48 dE -51.37 dB  MARKER
FEAK O : : : : : : : : + CF
ia ...................................................................................................
dE
OFFST
.E
dB ME®T
FE&K
HEXT FE
RIGHT
WA SE
§C FEC MEXT PE
CORR LEFT
More
: : : : : : : : : 1 af
CEHTER 2988 MHz SPAM 1.788 GH=z
#RES EW 1.8 MH=z #YEW 2 HMH=z SUP 24.8 mzec T

Test Condition: 174 MHz, 125 mW

Test Limit: 10 log (0.125 W) + 50 dB = 41 dBc

Test Indication: 51.9 dBc

Test OQutcome: 51.2 dBc > 41 dBc — PASS

WE HAVE DESIGNS ON THE FUTURE
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f)  Test Indications Part 2. 989 Occupied Bandwidth

1. Deviation Set as indicated in Stimulus Test Conditions.
2. ALC Mode presented as worst case.
3. Reference Level setting under these conditions:

(a) Span = 10 MHz.

(b) Resolution Bandwidth = 100 kHz.

(c) Video Bandwidth = 100 kHz.

(d) Peak hold and Display, Set Reference Level to Peak.
4. Measurement Indication under these conditions:

(a) Span =100 kHz

(b) Resolution Bandwidth = 100 Hz.

(c) Video Bandwidth = 100 Hz.

(d) Peak Hold for > 10 Sweeps

16:52:88 MAY 12. 19919

REF 28.6 dEBEm AT 38 dB i, CLEAR

FEFRAE : : : : : : FPASS LIMIT WRITE E

LOG : R : : : . B :

agr} ......... ......... .I ......... ............. ......... I ......... ......... Mﬁx

OFFST| o R HOLD B

.a

dE 3 VIEW E
: ELAME E

VE HME : : :

5C FC : LT SRS SRR T

CORR : : : : a8 B oCE
: ; More
. . - . . 1 of 4

CENTER 1t5@.88688 HMH SPAH 188.8 kHz

RL #RES EBMW 188 Hz $VEN 188 H=z SWP 28.8 zec

Test Condition: 150 MHz, 120 mW, Audio Compressor Mode

Test Limit: Indicated Mask (see sub-section (a)

Test Indication: Indicated Spectrum falls below Indicated Mask

Test Outcome: Spectrum falls below Indicated Mask — PASS

WE HAVE DESIGNS ON THE FUTURE
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1. Deviation Set as indicated in Stimulus Test Conditions.
2. ALC Mode presented as worst case.
3. Reference Level setting under these conditions:

(a) Span = 10 MHz.

(b) Resolution Bandwidth = 100 kHz.

(c) Video Bandwidth = 100 kHz.

(d) Peak hold and Display, Set Reference Level to Peak.
4. Measurement Indication under these conditions:

(a) Span =100 kHz

(b) Resolution Bandwidth = 100 Hz.

(c) Video Bandwidth = 100 Hz.

(d) Peak Hold for > 10 Sweeps

17:@g:@86 MAY 12. 1933

REF ZEIE dBm ...............................................................
FEAK : 1 - : : FASS LIMILIT
LOG : S : : : ¥ :
ia ......... [ERREEREEEE . ........... RN W [ g peereeeees ......... e
OFFST :

- & AYERAGE
dE 188 Hz

Va MB
SC FC
CORE

. Ll . . . I . .
CEMTER 15 .8888 MH= SPAM 188 .0 kH=z
RL #RES BMW 188 H=z #VEMW 188 H=z SWP 28.8 e

Test Condition: 150 MHz, 120 mW, Automatic Level Control Mode

Test Limit: Indicated Mask (see sub-section (a)

Test Indication: Indicated Spectrum falls below Indicated Mask

Test Outcome: Spectrum falls below Indicated Mask — PASS

CLEAR
WREITE B

MA Y
HOLD B

VIEW E

ELAME B

WE HAVE DESIGNS ON THE FUTURE
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1. Deviation Set as indicated in Stimulus Test Conditions.
2. ALC Mode presented as worst case.
3. Reference Level setting under these conditions:

(a) Span = 10 MHz.

(b) Resolution Bandwidth = 100 kHz.

(c) Video Bandwidth = 100 kHz.

(d) Peak hold and Display, Set Reference Level to Peak.
4. Measurement Indication under these conditions:

(a) Span =100 kHz

(b) Resolution Bandwidth = 100 Hz.

(c) Video Bandwidth = 100 Hz.

(d) Peak Hold for > 10 Sweeps

16:49:29 MaAaY 12. 1933

REF Z8.7 dEm

PEAK
LOG
1@
dB s
OFFST
. B

dB

Va MB
SC FC
CORE

CEMTER 1E2.8888 MH=
RL #RES BMW 188 H=z #VEMW 188 H=z

AT 328 dBE CLEAR

FASS LIMIT WRITE B

MA Y
HOLD B

VIEW E

ELAME B

SPAM 18@8.8 kH=z
SWP 28 .8 sec

Test Condition: 162 MHz, 120 mW, Audio Compressor Mode

Test Limit: Indicated Mask (see sub-section (a)

Test Indication: Indicated Spectrum falls below Indicated Mask

WE HAVE DESIGNS ON THE FUTURE
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Test Outcome: Spectrum falls below Indicated Mask — PASS

1. Deviation Set as indicated in Stimulus Test Conditions.
2. ALC Mode presented as worst case.
3. Reference Level setting under these conditions:

(a) Span = 10 MHz.

(b) Resolution Bandwidth = 100 kHz.

(c) Video Bandwidth = 100 kHz.

(d) Peak hold and Display, Set Reference Level to Peak.
4. Measurement Indication under these conditions:

(a) Span =100 kHz

(b) Resolution Bandwidth = 100 Hz.

(c) Video Bandwidth = 100 Hz.

(d) Peak Hold for > 10 Sweeps

16:41:23 MaAY 12. 1933

REF 2Z8.7 dEm AT B8 dB e, CLEAR
FEAK : S : ; FASS LINIT WRITE B
LOG : S : : : S I :
ég/ ......... ......... -. ......... ..... ...... ......... . ......... ......... MHH
OFFsTl U HOLD B
.2
dB VIEW B
ELAME E
VA MEB : : : : : : :
SCOFC e, T S SRR T
More
: : : : : . : 1 of 4
CEHNTER 162Z2.80888 MH=z SPAN 188.8 kH=z
RL #RES BW 188 Hz #WEW 188 H=z SWFP 2@.8 sec

Test Condition: 162 MHz, 120 mW, Automatic Level Control Mode

Test Limit: Indicated Mask (see sub-section (a)

Test Indication: Indicated Spectrum falls below Indicated Mask

WE HAVE DESIGNS ON THE FUTURE
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Test Outcome: Spectrum falls below Indicated Mask — PASS

1. Deviation Set as indicated in Stimulus Test Conditions.

2. ALC Mode presented as worst case.

3. Reference Level setting under these conditions:

(a) Span = 10 MHz.
(b) Resolution Bandwidth = 100 kHz.
(c) Video Bandwidth = 100 kHz.

(d) Peak hold and Display, Set Reference Level to Peak.

4. Measurement Indication under these conditions:

(a) Span =100 kHz
(b) Resolution Bandwidth = 100 Hz.
(c) Video Bandwidth = 100 Hz.

(d) Peak Hold for > 10 Sweeps

17:s2l:15 MAY 12. 19333

REF Z@.& dBEm AT 48 dB e, CLEAR
FEAK : FASS LIMIT WRITE B
LOG : : SR :
ég/ ......... ......... .......................................................................... MHH
ofFFsT i R HOLD B
.
48 | ie@ Hz VIEW B
ELANK B
WA ME
SCOFCl g e T
CORR a BoCR
More
: Dy : : : : : 4 bere
CEMTER 174.8@@8 MHz SFPAM 10808.8 kHz
RL #RES EBMW 188 Hz $UEW 188 Hz SUF 2B.8 sec

Test Condition: 174 MHz, 120 mW, Audio Compressor Mode

Test Limit: Indicated Mask (see sub-section (a)
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Test Indication: Indicated Spectrum falls below Indicated Mask

Test Outcome: Spectrum falls below Indicated Mask — PASS

1. Deviation Set as indicated in Stimulus Test Conditions.
2. ALC Mode presented as worst case.
3. Reference Level setting under these conditions:

(a) Span = 10 MHz.

(b) Resolution Bandwidth = 100 kHz.

(c) Video Bandwidth = 100 kHz.

(d) Peak hold and Display, Set Reference Level to Peak.
4. Measurement Indication under these conditions:

(a) Span =100 kHz

(b) Resolution Bandwidth = 100 Hz.

(c) Video Bandwidth = 100 Hz.

(d) Peak Hold for > 10 Sweeps

17:s2g:28 MAY 12. 1933

REF Z8.8 dEm AT 48 dE

PEAK
LOG
1@
dB s
OFFST
. B
dB

Va MB
SC FC
CORE

CEMTER 17v4.8888 MH= SPAM 188 .0 kH=z
RL #RES BMW 188 H=z #VEMW 188 H=z SWP 28.8

FASS LIMIT

M b

e

Test Condition: 174 MHz, 120 mW, Automatic Level Control Mode

Test Limit: Indicated Mask (see sub-section (a)

CLEAR
WREITE B

MA Y
HOLD B

VIEW E

ELAME B

WE HAVE DESIGNS ON THE FUTURE

W66 N220 Commerce Court, Cedarburg, Wisconsin 53012 ¢ 414-375-4400 < FAX 414-375-4248

Email: eng@lsr.com www.Isr.com



z L.S. RESEARCH Inc. 2

| HIGH TECHNOLOGY ELECTRONIC CONSULTANTS Confidential

Test Indication: Indicated Spectrum falls below Indicated Mask

Test Outcome: Spectrum falls below Indicated Mask — PASS

5. Part 2.995 and 90.213 (a) Frequency Stability

a) Test Requirement

Mobile stations below 2W output power must have an absolute

frequency stability of 5 ppm when operating with a 12.5 kHz
bandwidth.

Test in accordance to conditions called out in Part 2.995 (a) (1):
Frequency stability must be measured from =30 to 50 degrees
centigrade for (b) steps of 10 degrees allowing for thermal
equilibrium.

b) Test Configuration

HP53310
Modulation Domain
Analyzer
— ooo
/\/\( 8 ooo
ooo
ooo ooog
ooo ooo
)
Data Capture
RF Output
Equipment Under
Test
EESSEEmm==as (Transmitter)
pC Equipment Under Test
Placed In
Thermotron
S-8C
Temperature Chamber

Equipment Under
Test Configuration

WE HAVE DESIGNS ON THE FUTURE
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c)

Frequency stability:

fo=162 MHz, Po=125 mW

Test Conditions, Numerical Test Indications

Set Measured |Measurement Accuracy Range ppm w.r.t. ppm
T(deg.C)| T(deg.C) | Min. T (deg. C) | Max. T (deg. C) f (MHz) 25 deg. C| absolute

-30 -26 -28.13 -26.27 162.00054873 2.05 3.39
-20 -18 -20.09 -18.19 162.00038617 1.05 2.38
-10 -8 -10.04 -8.09 162.00022316 0.04 1.38

0 1 -1.00 1.00 162.00016845 -0.30 1.04
10 11 9.06 11.10 162.00015356 -0.39 0.95
20 21 19.11 21.20 162.00018148 -0.22 1.12
25 25 23.13 25.24 162.00021648 0.00 1.34
30 30 28.15 30.29 162.00025040 0.21 1.55
40 40 38.20 40.39 162.00033670 0.74 2.08
50 50 48.25 50.49 162.00038933 1.07 2.40

Test Condition: 162 MHz, 125 mW (-30 deg. C to 50 deg C, 10 degree steps)

Test Limit: 5 ppm Maximum Frequency Offset

Test Indication:

Maximum Frequency Offset is 3.39 ppm and 2.05 ppm Relative to 25 deq C.

Test Outcome: 3.39 ppm and 2.05 ppm <5 ppm - PASS
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6. 90.214: Transient Frequency Behavior.

a)

Test Requirement

Transmitters designed to operate within the 150 to 174 MHz bands
must maintain transient frequencies within the maximum frequency
difference during the time intervals indicated in the table below. This
device is designed to operate on 12.5 kHz channel bandwidth. The
output power of the device is less than 6 Watts, therefore the transient
frequency can exceed the limit for the time intervals to, to t; and tos to
ts.

The time,to, ,is defined when the transmitter power exceeds —13 dBm
at the transmitter output. The modulation domain analyzer is triggered
on the envelope of the RF power and the zero time indication is
reference to this trigger level. The time, tof , is defined when the
transmitter is turned off and the power level falls below —13 dBm.

Time Interval | Transient Frequency Limit | Settling Time

t +12.5 kHz 5.0 mS
t; +6.25 kHz 25.0mS
t3 +12.5 kHz 5.0 mS
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b) Test Configuration

HP53310
Modulation Domain
Analyzer
= 555
fﬁ O 5bo
ooo ogoo
ooo ooo
P
Data Capture
10 dB PAD
HP33150A
RF Output Arbitrary Waveform
Synthesizer
E—
ooo oood O
ooo ooo
ESSSEsSESsss <

pC Transmitter Enable

Signal at 250 milli-Hz

Equipment Under

Test Configuration Equipment Under

Test
(Transmitter)
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c) Test Conditions and Test Indications

(i3 Freq C t1k only TIMEBASE

stopped ‘ 18, BBns d iV !

150 B18888MY . | |
| I I S ' - " Reference
I N S S S Ctr Right

— Delay ———

I — I S S B T |eEEm oo |

ﬁ.ﬂﬂs - Eﬁmnh “ 188. Bns
18.88ns d iv
£, 149.993758M% E 158.AB6258NY a 12.588kY

Test Condition: 150 MHz, 125 mW. Frequency Up to 100 mS

Test Limit: £12.5 kHz within 5 mS, +6.25 kHz within 25 mS

Test Indication: Transient Frequency < +6.25 kHz for all times beyond t,,.

Test Outcome: Transient Frequency within limits — Pass.
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(43 Freq C

slopped

t1k only

156, A1AABAMY

TP TR T, ————

149. 990008MY

a.88s

£ 149, 993758M%

F

| 4

uésa-ahs.”mmmmm
58. ABns/d iv

158. ARGZ5AMY - a 1Z2.5H8kY

VERTICAL

{ ~ Center

= 158 . BABAAAM"Y

~ Span

ZA. AABkY

Z.588kYAd iv

| F IndEan ter
| find Onan

Test Condition: 150 MHz, 125 mW. Frequency Up to 500 mS

Test Limit: £12.5 kHz within 5 mS, +6.25 kHz within 25 mS

Test Indication: Transient Frequency < +6.25 kHz for all times beyond t,y.

Test Outcome: Transient Frequency within limits — Pass.

|

WE HAVE DESIGNS ON THE FUTURE

W66 N220 Commerce Court, Cedarburg, Wisconsin 53012 ¢ 414-375-4400 ¢ FAX 414-375-4248

www.Isr.com

Email: eng@Isr.com



L.S. RESEARCH Inc.

Ay "
HIGH TECHNOLOGY ELECTRONIC CONSULTANTS Confidential
@] Freq C tlk only TIMEBASE
triggered
o NG S SRR 5008 Bns/div
15A. AtAARAMS

———— e et et e s rr e e .-J_ DElaH
|
e G S i U S N T __Panurama

| On

L, i e e e e il e i i e s i il s ) e ]

|
14‘3.99:EMBH'_§ _ :
A.88=s 2.588s 5.888s
588, msrd iv

£, 149.993758M%

a 12.588k%

1~ Reference
_ Ctr Right

Test Condition: 150 MHz, 125 mW. Transmitter Release Transient Frequency.

Test Limit: #12.5 kHz within 5 mS of te
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Test Indication: Transmitter exhibits no post-release transient behavior, power level
drops below -13 dBm. .

Test Outcome: Transient Frequency within limits — Pass.

(49 Freq C L1k only T1MEBASE

auto triggering
; ; I | E ] 5 'IIIIIIIHI.HI!}

162. 818000MY

o e B T TS
| _ : . - - ' | #9E Ctr Right |

Er-Delay

| ~ Panorama ——

on |

161. 999PRBMY | | | |
8.80s 58. Blns  188.8ns
18.BBns/d iv

K 161.993758M% E 16Z.886258MY o 12, 588kY

ref ext
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Test Condition: 162 MHz, 125 mW. Frequency Up to 100 mS

Test Limit: £12.5 kHz within 5 mS, +6.25 kHz within 25 mS

Test Indication: Transient Frequency < +6.25 kHz for all times beyond t,y.

Test Outcome: Transient Frequency within limits — Pass.

[(/2) Freq C t1k only TIMEBASE

waiting for trigger

162. 910088M%
e : : == — Reference

Ctr Right

.

.

| T

i~ Panorama

161. 999008M%

58.8Bns/div
F, 161.993758M% E 162.806258M% a 12.588kY

ref ext

Test Condition: 162 MHz, 125 mW. Frequency Up to 500 mS
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Test Limit: £12.5 kHz within 5 mS, #6.25 kHz within 25 mS

Test Indication: Transient Frequency < +6.25 kHz for all times beyond ton.

Test Outcome: Transient Frequency within limits — Pass.

(/9) Freq C L1k only TIMEBASE

waiting for trigger e

162. 910800M%
. S - »— Reference ———

| ctr Right

i — Panorama

161. 999808MY ! | |
A.08s 5.@88s
588, Ans/d iv

£ 161.993758M4 £ 162.806258MY a 12.500kY

ref ext
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Test Condition: 162 MHz, 125 mW. Transmitter Release Transient Frequency.

Test Limit: #12.5 kHz within 5 mS of te

Test Indication: Transmitter exhibits no post-release transient behavior, power level
drops below =13 dBm. .

Test Outcome: Transient Frequency within limits — Pass.

Wi rreq u LK Oniy TIMEBASE

stopped
. i T i ; ; : 18.8Bns/div

174. 810006MY

Bl SHRENE: S e, § ; = é A
s dgieet s Sohs v e eyde femaing St S Acued P ctr Right

~ Delay

~ Panorama

Cocr S

173. 990000M} ; i ; g :
a.86s 58. A8ns 188 . Ans
18.88ns/div

E 173.993758M% £ 174.886250M% a 12.508k%

Test Condition: 174 MHz, 125 mW. Frequency Up to 100 mS
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Test Limit: £12.5 kHz within 5 mS, #6.25 kHz within 25 mS

Test Indication: Transient Frequency < +6.25 kHz for all times beyond ton.

Test Outcome: Transient Frequency within limits — Pass.

@) Freq C tlk only UERTICAL

stopped l Tops
??4.B£BBBBH§ g g 1 E é é é UM Bottom

~ ~ Center

174.806888M"%

,— Span

Z.588kY/d iv

173.990000m8 |
8.088s

Find Center 1

58. 8Bns/d iv

F 173.993758M% E 174.886258MY o 12, 588k%

Find Center
fAnd Span

ref int
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Test Condition: 174 MHz, 125 mW. Frequency Up to 500 mS

Test Limit: £12.5 kHz within 5 mS, +6.25 kHz within 25 mS

Test Indication: Transient Frequency < +6.25 kHz for all times beyond t,y.

Test Outcome: Transient Frequency within limits — Pass.

ﬁ@a Freq C Ltlk only Display is limited TIMEBASE
waiting for trigger by acquired data .

=i ~ Reference

Z Cir Right

174. B 10800

B ===

i~ Delay ———
i~ Panorama

173.990000M% o |
B.88s 2.500s 5. 800s
580. Bns/d iv
[ 173.993758M% [ 174.886250M% o 12.580K%
ref int
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Test Condition: 174 MHz, 125 mW. Transmitter Release Transient Frequency.

Test Limit: #12.5 kHz within 5 mS of te

Test Indication: Transmitter exhibits no post-release transient behavior, power level
drops below =13 dBm. .

Test Outcome: Transient Frequency within limits — Pass.

7. 2.987 (a), (b) Modulation Characteristics

a) Test Requirement

(a) For voice modulated transmitter a frequency response curve of the
audio processor between the microphone and modulator must be
submitted.

(b) A curve of frequency deviation versus level must be made across
the range of input audio frequencies.

The test is configured such that the audio generator presents a source
impedance of 4.3 k-Ohms to the audio circuitry, simulating the
presence of the microphone.

b) Test Configuration (Deviation versus Level)

WE HAVE DESIGNS ON THE FUTURE
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HP8920A
Communications
Analyzer
= 555
Doo
ooo ooo
ooo ooo
o) @
Audio Output RF Input

PC

Equipment Under
Test Configuration

Equipment Under

Test

(Transmitter)

c) Test Conditions and Indications: Audio Responses

20

ALC Frequency Response

i

15 /./
10

—e— Befor PreEmphasis

—a— After PreEmphasis

0 j/é,
-5

%d /
-10 e

-15 /

Output Level (rel 0dB =100 mV)

-20 .

-25
10 100 1000

Frequency (Hz)

10000
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ALC Mode Frequency Response

System Frequency Response vs Input Level
[0dB rel 100 mV at 1kHz Compressor Input]
20
15 _— ==l [ e--
B e U S i N * gg dB
e T |
10 /,//; it RSO IS I N 2 —-30
o // 1 A PPEEa R BN — -"\.___ —-25
= 5 / L / \\\ R R
o - £ ~ &
s / 1 T e // ~L_ T —-15
) A A . F—y "\.0\
- p P -
= ) S i .:'/w// ///*/ N\‘\’: - éo
3 = Uy
= L--° L1 S /\\ ‘\} —0
o ) / // PP ~ T~ >N T
o -5 = v /( = N 5
© L | e P S ™~ ___ 10
z ///// /// Lo 1 T N 15
-10 = et . —
. ' LT L ¢ ‘9- -
1 LT o % o 20
15 “:‘, //)/ /<y_‘>, * —
-20
100 1000 10000
Frequency (Hz)

2:1 Dynamic Range Compressor Frequency Response

d) Test Conditions and Indications: Peak Frequency Deviation versus Audio Level

Test Conditions: 162 MHz, 120 mW.

ALC: Automatic Leveling Control.

Comp. : 2:1 Dynamic Range Compressor
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Vin (mV)q 0.35 1.11 3.50 11.07 35.00 110.7 Mask
Mode | fm (Hz) -20 -10 0 10 20 30 pcx file
Comp. 200 0.36 0.48 0.77 1.33 2.37 0.91

300 0.44 0.66 1.08 1.91 3.42 1.55
1k 1.04 1.75 3.10 5.47 10.20 7.80 bcom
2k 1.63 2.76 4.92 9.23 16.30 17.67
3k 1.77 2.87 4.93 11.00 22.40 24.35
5k 1.65 2.75 5.03 10.70 21.10 22.60
ALC 200 1.22 0.92 0.86 0.87 1.14 0.86
300 1.39 1.17 1.14 1.16 1.80 1.15
1k 2.99 2.91 2.91 3.00 5.62 4.36 balc
2k 5.04 4.91 4.93 5.08 9.69 10.60
3k 6.22 5.99 5.99 6.13 10.88 16.40
5k 9.57 9.67 9.34 9.48 10.40 20.60
90.217(b) Modulation Characteristics
ALC Mode
25.00
20.00 n
—— 200 Hz
N s |-..m-- 300 H
< 15.00 _ " z
=
o ,
g /
<]>) -
o
Input Voltage (dB above 3.5 mV)
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90.217(b) Modulation Characteristics
Compression Mode
25.00
20.00
o |—*—200Hz
= VAR
< 15.00 - -
= S .
S
&
>
]
(a)

5.00

0.00

Input Voltage (dB above 3.5 mV)
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lIl. Equipment List

IV. Equipment Uncertainties

Equipment LSR Serial No. Serial Number Calibration
HP8591E Spectrum Analyzer - 3829A07213 12/11/98
HP8920A Communication Test Set - 3820A10282 1/5/99
HP53310 Modulation Domain Analyzer CC000124C On Record 12/12/95
Thermotron S-8C Temp Chamber CC000210C On Record 6/5/98
HP33120 Arb. Waveform Synthesizer Ccooo181C On Record 9/29/97
Specified Characteristic Specified Specified
Probability Density Uncertainty
HP8591E Spectrum Analyzer
Reference Level Accuracy Uniform +/-0.3dB +0.01 X dB from -|
20 dbm
Calibrator Output Uniform +/-0.4 dB
Absolute Amplitude Calibration Uncertainty Uniform +/-0.15 dB
Gigatronics 86301A Sensor Calibration Factor Uniform 1.33%
HP53310 Modulation Domain Analyzer CHAN A ,.B
Absolute Frequency Accuracy (OPT 010) <5X109
Frequency Resolution
Time: 2 mS/div , Tsamp=100usS, f=200 MHz Gaussian 100 Hz rms
Time: 20 mS/div , Tsamp=1 mS, f=200 MHz Gaussian 2Hzrms
Time Interval Error
Tsamp=100 uS Gaussian 100 ps rms
Tsamp=1 mS Gaussian 1nS rms
HP8920A Communication Test Set
Audio Output Frequency Accuracy Uniform 0.025%
Audio Output Level Accuracy Uniform +/-2% Vset +/- 50 uv
Frequency Deviation Accuracy Uniform +/- 4% Reading + 7 Hz rms
Thermotron S-8C Temp. Chamber
Temperature Accuracy Uniform +/- 0.3 deg C

W66 N220 Commerce Court, Cedarburg, Wisconsin 53012 « 414-375-4400 < FAX 414-375-4248
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V. Uncertainty Analysis

HP Spectrum Analyzer Total Uncertainty (-60 dBm level):

Perform Root-Sum-Square of three uncertainties to find total uncertainty for a 95% confidence level:
Uniform uncertainties specify the probability density interval +a. The variance of the uniform density is a/3.
Sum the uncorrelated variances to find the total variance:

Total variance = [(0.3 dB +0.01 « 40 dB)/3 +(0.4)/3+(0.15)/3] = 1.25/3 = 0.416

The uncertainty for a 95% confidence interval is 1.96 times the standard deviation:

Total Uncertainty = +1.96 » /0.416 = 1.96 » 0.644 = +1.26 dB

WE HAVE DESIGNS ON THE FUTURE
W66 N220 Commerce Court, Cedarburg, Wisconsin 53012 « 414-375-4400 < FAX 414-375-4248
Email: eng@lsr.com www.Isr.com



