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NAME OF TEST: Percentage Modulation Versus Input Voltage at 3 kHz
16KOF3E

TEST DATA: Input Voltage (mV) Deviation {kHZ)

12 1,00

20 .84

30 2.06

40 213

30 2.16

&0 219

70 2.19

a0 #.19
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NAME OF TEST: Percentage Modulation Versus Input Voltage at 3 kHz
14KOF3E

TEST DATA: Inpul Voltage (mV) Deviation (kHZ)

13 1.10

30 1.42

40 1.49

30 1.51

B0 1.51

70 1.53

80 1.53

L L.53

100 1.53
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NAME OF TEST: Transmitter Occupied Bandwidth 25 Watts
RULE PART NO.: 2,983 (c) (1)
MINIMUM STANDARD: Sidebands and Spurious Trom 10 kHz thm 20 kHz down 25
dB minimom. From 20 kHz thru 30 kHz down
35 dB minimum. Greater than 30 kHz down 64 (B
utnimum,
TEST RESULTS; Meets minimum standard — see data on the [ollowing
pages),
TEST CONDITIONS: Prevailing room conditions
Muitiple Voltage Switching Power Supply, Tectrol Ine.
TCATS- 1047
TEST EQUIFMENT:
Audio Generator, Model TTP 8903A
Adtenvator, Tenuline Model 2340-200
Attenuator, Tenuline Model 8323
Multimeter, Model 8012A Fluke
Spectrum Analvzer, Maodel HP 8563E
Power Supply, Tectrol Inc. TC475-1(47
Modulation Analyzer. Model HP 3901A
PERFORMED BY: //// /fﬂn &Ar 27493
William M. Tune
TEST :EET-1IP:
AUDIO TRANSCEIVER ATTENUATOR |—— 1 ATTENUATOR
GENERATOR UNDER TEST
[
FOWER MODULATION SPECTRUM
MHLTIMETES SUPPLY ‘ METER ANALYZER

TEST SET-UP
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NAME OF TEST: Transmitter Occupied Bandwidth 25 Watts
(Continued) In Support of Emission Designator 16 KOI3E

MEASUREMENTS:

SIDE 'SPECTRLUM

"ENTER 853, 98750mM-z SPAN 50, @0kHE
*REwW 30047 VHW =QHg Se ldsec

The spectrum was checked to +/-60 kTlz.

All ather sidebands are less than —65 dBo.

L

. Fo = 8599875 MHz:.

1. Audio input adjusted for 16 dB greater than required
for 50% of rated deviation.

2. Audio modulation frequency: 2,500 Hz

0 dB Reference

Unmodulated Carrier = 0 dB
Haorizontal = 5 kHz/Div.
Vertical = 10 dB/Div.
Bandwidih = .3 kllz

Scan Time 1.4 Sec./Div.
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NAME OF TEST: Transmitter Occupied Bandwidth 25 Watts

(Continued) In Support of Emission Designator 14KOF3E

MEASURTMENTS: 1. Audio inputl adjusted for 16 dB greater than required

for 30% of rated deviation.

2. Audio modulation frequency: 2,500 Hz

3. Fo = 839.9875 M1z,

SIDE SHEC TRLM

CEMTER
B33 . 98 7S50mMHg

00 dB Reference

Unmodulated Carner = () dB
. Horzontal = 5 kHz/Thv.

i Yertical = 10 dB/Div.
W}J Bandwidth = .3 kHz

CENTER B59.98750M4z San 50,80 Sean Time = 1.4 Sur.fthv.

*BEw  JUi-e VHW 30Hg

The spectrum was checked to +/—60 kHz.

All other sidebands are less than —65 dBc
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NAME OF TEST: Transmitter Occupied Bandwidth 25 watts
(Continued) In Support of Emission Designator 16K0F3D

MEASUREMENTS: 1. Audio input adjusted for 16 dB greater than required
for 50% of rated deviation.

2. Audio modulation frequency: 2,300 Hz

3. Fo = 359.9875 MHz,

ATTEN 1048
FL <17, 748~ 10dBs

k.
SIDE SPEC TRLM

CENTER { r f : ! ! 0 dB Reference
= B55, 987 50MMy {

Unmodulated Carrier = 0 dB
Horizontal = 3 kHz/Div.
Vertical = 10 JdB/Div.
Bandwidth = .3 kllz

Scan Time = 1.4 Sec./Div.

|
L

CENTER B52.98750M-z SFAM 2. 08kHg
=FEwW J00mE VEW FBHz SHWFP ldgec

4

The spectrum was checked 1o +/-60 kHz.

All other sidebancds are less than =63 dBe.
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NAME OF TEST: Transmitler Occupied Bandwidth 25 waltls
(Continued) In Support of Emission Designator 14K0F3D

MEASUREMENTS: 1. Audio input adjusted for 16 dB} greater than reguired
for 30% of rated deviation.

2. Audio modulation frequency: 2,500 Hz

- Fo = 859.9875 MHz,

Ll

SIDE SPECTRLM

0 B Reference

Unmodulated Carrier = 0 dB
Hornizontal = 5 kHz/Div,
Vertical = 10 JdB/Div.
Bandwidth = .3 kM=

Scan Time = 1.4 Sec./Diy.

l'.-'f*-d'Eb 858 . 958750y
*REW F00Hs VEW 30mz

SPAN 50, 80kHZ
SWF ldzec

The spectrum was checked to +/—60 kHz.

Adl other sidebands are less than —65 dBe.




NAME OF TEST:

REULE PART NO.:

MINIMUM STANDARD:

TEST RESULTS:

TEST CONDITIONS:

TEST EQUIPMENT;

PERFORMED BY:

TEST SET-TIP:

MULTIMETER

008-2008-001

Transmitter Occupied Bandwidth 85 Watts

2.989 (c) (1)

Sidebands and Spuricus From 10 kHz thru 20 kHz down 25

dB minimum. From 20 k2 thru 50 kHz down

35 dB minimum. Greater than 30 kHz down 64 dRB
minimunm.

Meets minimum standard — see data on the following
pazes).

Prevailing room conditions

Multiple Voltage Switching Power Supply, Tectrol Inc.
TCATS-1047

Audio Generator, Model HP 29034
Attenuator, Tenuline Model 8340-200)
Attenuator, Tenuline Model 5323
Multimeter, Model 8012A Fluke
Spectrum Analyzer, Model HP 8563F
Power Supply, Tectrol Inc. TC475-1047
Muodulation Analvze:r Model TIP 8901A

e e

William M

page 54

ALDID TRANSCEIVER
GENERATOR UNDER TEST

ATTENLUIATOR

POWER
SUPPLY

ATTENUATOR

MOCULATION
METER |

TEST SET-UP

-

SPECTRUM
ANALYZER




008-2005-001
page 33

NAME OF TEST; Transmitter Occupied Bandwidth 85 Watts
(Continued) In Support of Emission Designator 16KOF3E

MEASUREMENTS: 1. Audio input adjusted for 16 4B greater than required
for 50% of rated deviation.

[=d

. Audio modulation frequency: 2,500 Hz

3. Fo = 85049875 MHzx.

SICE SPEC THLM

CENTER
B BSS | SR?E0MHz

0 dB Reference

Unmodulated Carrier = O dB
Horizontal = 5 kHz/Div,
Vertical = 1) dB/Div.
Bandwidth = 3 kHz

Scan Time = 1.4 Scc./Div,

CENTER 859, 387 S0mMx
“FEwW J0aHz VEW I0kz

SPAN 50, pOkHE
Sw Jdsac

The spectrum was checked to +/~60 kHz.

All other sidebands are less than —65 dBc.
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NAME OF TEST: Transmitter Occupled Bandwidth 85 Watts
(Continued) In Support of Emission Designator 14KOF3E

MEASUREMENTS: 1. Audio input adjusted for 16 dB greater than required
for 30% of rated devialion.

2. Audio madulation frequency: 2,500 Hz

3. Fo = 599875 MIz,

1048~

0 JdB Relerénce

Unmodulated Carrier = 0 dD
Honzontal = 5 kHz/Div.
Vertical = 10 dB/Div.
Bandwidth = 3 kTl=

Scan Time = 1.4 Rec./Div,

L i | Tk

CEMTER 859 _S87%0MHz AN S0 . O0keT
“FEw INdHr WEwW J0MHz SwF ldzec

The spectriim was chocked to +/-60 kHz,

All other sidebands are less than —65 dTe.
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NAME OF TEST: Transmitter Occupied Bandwidth 85 watts
(Continued) In Support of Emission Designator 16K0F3D

MEASUREMENTS: 1. Internal subaudible data generator enabled,
data deviation sel for 1 khz deviation.

2. Fo = 859.93875 MHz,

ATTEMN 1348
P —-12.2dBm

0 dB Reference

CENTER |
_, 855, 58750M4x

Unmaodulated Carmier = () dB
Horizontal = 5 kHz/ v,
Vertical = 10 dB/Div.
Bandwidih = 3 kHz

Bean Time « 1.4 Sec./Div.

LA s kida’y SRS 1 i. i

CENTER 8%53.38730MHz SFAN 50, ADkHT
«FEW I00HE vBW J0Hr SWF ldgac

The spectrum was checked o +/—6d) kHz.

Aldl other sidebands are less than —63 (B,
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NAME OF TEST: Transmilter Occupied Bandwidth 85 waltls
(Continued) In Support of Emission Designator 14K0F3D

MEASUREMENTS: 1. Internal subaudible data generator enabled,
data deviation set for 1 khz deviation.

2. Fo = 859.9875 MHz=.

SIDE SPECTRALM

B bl [ 0 dB Reference
o i : |

Unmodulated Carrier = (0 dB
Horizontal = 3 kHz/Div.
Vertical = 10 4B/,
Bandwidth = .3 kITz

Scan Time = 1.4 Sec./Div,

CEMTER BS9. 30 7S50k-z SPAN 58 00kHs
~FEwW JF00Mz WEW I0Hz W ldsmc

The spectrum was checked to +/-60 kHz,

All other sidebands are less than —63 diic.



NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARD

TEST RESULTS:

TEST EQUIFMENT:

PERFPORMEL BY:

TEST SETUE:
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Transmitter Occupied Bandwidth 25 Watls

LTR Data Interface Modem as Modulation Source
In Support of Emission Designator 16KOF1D

2.989(h}, 90.202(b}{4), 90.209(c), and 90.209(g)

Sidebands and Spurious [Rule 90.2(9(g), P=25 Watts]

Greater than SkHz up to and inclading 10 klz Down & Log (£/5) db
greater than 10 kHz up to and including 250%of the anthorized

bandwidth: Au least 116 Log (f/6.1) db or 50 + 10 Log (P)
or 70 dB whichever is lesser attenuation.

greater than SkHz to 10 kHz: Down 33 Log (I/3) db
oreater than 10 kz to 21.7 kHz: Down 116 Log (1/6.1) db
sreater than 21.7 to 50 kIz; Down 50 + 10 Log P minimum

Gireater than 50 kHz: Down 43 + 10 Loz P minimum

Meels minimum standard. See test results on following
page.

Audio Generator, Model HP 80034

Attenuator, Tenuline Model 5330200

Altenuator, Tenuline Model 8323

Multimeter, Model 8012A Fluke

Spectrum Analyzer, Model HP 8563F

Power Supply, Tectrol Ine. TC475-1047

Muodulation Source, E.F. Johnson LTR Data Modem
Modulation Analvzer, Model TTP 8901A

spectrum Analyzer, HelWsgt—Packard HP141T
i 7 "

MODEM TRANSCEIVER ]'— ATTEMUATOR [— ATTENUATOR SPECTRUM

| LNDER TEST ANALYZER
MULTIMETER — 1 POWER FOWER METER MODULATION
| SUPPLY ANALYZER

TEST SET-1UP
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NAME OF TEST: Transmitter Occupied Bandwidth 25 Watls
LTR Data Interface Modem as modulation source
In Support of Emission Designator 16K0F1D
MEASUREMENTS TAKEN: 1. Subaudible supervisory signaling data
generalor adjusted lor 1kHz deviation.

2. Data modulation level adjusted for peak total
deviation (high speed data plus subaudible
supervisory data) of 4 kHz.

3. To = 8599875 MHz

"ATTEN 2048 :
B -TB.1e8w  104Bs, 4. Two conditions recorded to cover range of
SIDE SFECTRLM i ins - e
operating conditions [per section 2.939(h)|:
— | _ a, Representative high speed (4848 baud)
CEMTER =
o 859.58750 _ data stream generated by modem alphabetic

sequence).

b. "Dotting pattern” consisting of alternating
O's and 1's, Manchester encoded (looks
like 2424 Hz tone).

. (lase I: High Speed Data
CEMNTER B59. 98 7S0M-z SFAN S0, 008wy
sREw 300Hg VEW 30Hz SwF jLamc

Unmodulated Carrier Reference 4 db.
Vertical: 10 db/division

Monzontal: 3 kHe/division

Video Filter; 10 kHz

All other sidebands < <70 db

ATTEN Z23dB
AL =17 . T4Bs 'II::I:iH‘.-"_‘l o . 1; =
' { [-TRDE SEEL Tra Case II: Dolting Pattern

Unmodulated Carrier Beference O Jdb
Vertical: 10 db/division

Honzontal: 5 kHz/division

Video Filter: 10 kHz

All other sidebands = —70db

SPAM SO0, A0kHz
smEW 300HE VEW 30Hz e Y

Nt Bt . o e T A e

CEMTER 853.38730M-z




NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARD

TEST RESULTS:

TEST EQUIPMENT,

PERFORMED BY:

FEST SETUP:
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Transmitter Occupied Bandwidth 25 Watts
L'TR Data Interface Modem as Modulation Source
In Support of Emission Designator 14K0F1D

2.989(h}, 90.200(b){4), 20.209(c), and %).208(i)
Sidebands and Spurious [Rule 90.200(i), P=25 Watts]

= 4 kHz or less 0 dB

= 4 kHz up to and including 8.5 kHz: Down 107 Log (f/4Xdb
= 8.5 kllz up to and including 15 kHz: Dewn 40.5 Log (£/1.16)db
= 15 klIz up lo and including 25 kHz: Down 116 Log (1/6.1)db
Greater than 25 kIz: Down 43 + 10 Log P
ar 30 dI whichever is lesser
altenuation

Meets minimum standard. See test results on following
page

Aupdio Generator, Model HP 8303A

Adtenuator, Tenuline Model 8320~ 20

Attenualor, Tenuline Model 2323

Multimeter, Model 3112A Fluke

Spectrum Analyzer, Model HP 85631

Power Supply, Tectrol Inc. TC47S—1047

Modulation Source, E.IF. Johnson LTR Data Modem
Maodulation Analyzer, Model HP 3901 A

Spectrum Analyzer, elt—Packard HP141T

'

William M. .rfﬁ’;;/

- M
MODEM TRAMSCEIVER  —— ATTENUATOR — ATTENUATOR SPECTRUM
UNDER TEST ANALYZER
MULTIMETER —{ POWER FOWER METER MODULATION
SUPPLY ANALYZER

TEST SET-UP
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Transmitter Occupied Bandwidth 25 Watls

LTR Data Interface Modem as modulation source
In Support of Emission Designator 14K0F1D

MEASUREMENTS TAKEN:

S1DE SPEC TRUM

CENTER | |
8549 | 97 S0ME
Eu

CEMTER B5%4. 3875akM-Hy

«BEw ID0OHE WiErW -z SWF lézec

il

<ATTESN 2048
B —-18. ldBw
! SIDE SPECTHLM

CENMTER
f 859 987 S0MHz
- |

CENTER B8359.3B738MHE
“FEW 300Hz

SPAN 50, 0kHE
YEW 3I0Hg ST l4szee

U e T T, T

SPAM S0.D0kHE

LiFR]

Subaudible supervisory signaling data
penerator adjusted for 1kHz deviation.

Data moedulation level adjusted for peak total
deviation (high speed data plus subaudible
supervisory data) of 2 kHe.

Fo = §39.987> MHz

Twa conditions recorded to cover range of
operating conditions |pér section 2.289(h)]:
a. Representative high speed (4845 baud)
data stream generated by modem alphabetic
seguence),
b. "Datiing paltern” consisting of alternating
(¥s and 1's, Manchester encoded (looks
like 2424 Hz tone).

Case @ MMigh Spead Data

Unmodulated Carrier Reference O db.
Vertical: 10 dbfdivision

TTenzontal: 5 kHe/division

Videa Filter: 10 kTTz

All other sidebands = —70 db

Case I Dotting Pattern

Unmodulated Carmier Reference () db
Vertical: 10 db/division

Horzontal: 5 kHz/division

Video Filter: ) kHz

All other sidebands. < —7iklb




NAME OF TEST:

RULE PART NUIMBER.:

MINIMUM STANDARD

TEST RESULTS:

TEST EQUIPMENT::

PERFORMED BY:

TEST SETUP:

008-2008-001
page 63

Transmitter Occupied Bandwidth 85 Watts

LTR Data Interface Modem as Modulation Source
In Support of Emission Designator 16K0F1D

2.989(h), 90.209(bY(4), 90.209(c), and 90.209(c)
Sidebands and Spurious [Rule 90.209(g), P=85 Watis]

Greater than SkHz up to and including 10 kHz Down 83 Log (£/5) db
greater than 10 kHz up to and including 250% of the authorized
bandwidth: At least 116 Log (1/6.1) db or 30 + 10 Log (P)

or 70 dB whichever is lesser atlenuation.

arealer (han SkHz to 10 kHz: Drown
greater than 10 kHz to 24.2 kTTz: Down
greater than 24.2 1o 50 kHz:
Greater than 30 kHz:

83 Log (L/3) db

116 Log ((/6.1) db
Down 5 + 10 Log P minimum
Deown 43 + 10 Log P minimum

Meets minimum standard. See test results on following
page.

Audio Generator, Model HP 8905A

Adllenvator, Tenuline Maodel 23340200

Attenuator, Tenuline Model 28323

Multimeter, Model 8012A Fluke

Speetrum Analyzer, Model HP 8563E

Power Supply, Tectrol Inc. TC475-1(47

Modulation Source, E.F. Johnson LTR Data Modem
Modulation Anpalyrer. Mode]l HP 8901A

MODEM TRANSCE IVER —E ATTENUATOR I ATTENUATOR —  SPECTRUM
UNDER TEST L i ANALYZER

MULTIMETER POWER FOWER METER MODULATION
SUPPLY ANALYZER

TEST SET-UP




NAME OF TEST:
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Transmilter Occupied Bandwidth 85 Watts

LTR Data Interface Modem as modulation source
In Support of Emission Designator 16K0F1D

MEASURTEMENTS TAKEN:

+ATTEN I0aB
B =12 548
IDE |SPEC TRLM

CENTER
653, 88750

0

SHAM S0 .DBkHz
SR ldgec

CENTER BS53.968730MHE
~FgW IDdHE vBwW Iz

SIDE SFECTALIM

CEMTER
859 . 98750
-

CENTER HS59.98730Mur
“RAW 230Hz VBW 30mz

SFAN S50.00kkEz
SHP ldasec

]

Subaudible supervisory signaling data
generator adjusted for 1kHe deviation.

Data modulation level adjusted f(or peak total
deviation (high speed data plus subaudible
supervisory data) of 4 kilz.

Fo = B59.9575 MHz

Twe conditiens recorded to cover range of
operaling conditions [per secticn 2:98%(h})]:
it. Representative high speed (4343 baud)
data siream generated by modem alphabetic
sequence).
L. "Daotting pattern” consisting of alternating
{¥'s and 1%, Manchester encoded (looks
like 2424 Hz tone).

Case I High Speed Data

Unmodulated Carrier Relerence 0 db.
WVertical: 10 db/division

Haorizontal: 5 kITz/division

Video Filter: 10 kHz

All other sidebands < =70 db

Case II: Daotting Paltemn

Unmodolated Carrier Reference (0 db
Vertical: 10 db/division

Horizontal: 5 klz/division

Video Filter: 10 kI1z

All other sidebands = —-70db




NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARD

TEST RESULTS:

TEST EQUIPMENT:

PERTORMED BY;
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Transmitter Occupied Bandwidth 85 Watts
LTI Data Interface Modem as Modulation Source
In Support of Emission Designator 14K0F1D

2.989(h), 90.209(b)(4), 90.209(c), and 90.200(i)
Sidebands and Spurious [Rule 90.209(1), P=85 Wartts|

= 4 kHz or less J dB
> 4 kHz up to and including 8.5 kHz: Down 107 Log (f/4)db
= 8.5 kTIz up to and including 15 kHz: Down 40.5 Log (£/1.16)db
= 15 kHz up 1o and including 25 kHz:  Down 116 Log (/6.1)db
Gireater than 25 kHz: Down 43+ 10 Log P
or 80 dB whichever is lesser
attenuation

Meets minimum standard. See test results on following
page

Audio Generator, Model HP 30034

Adttenuator, Tenuline Model 8340-200

Attenuator, Tenuline Model 8323

Multimeter, Maodel 80124 Fluke

Spectrum Analyzer, Model ITP 8563E

Power Supply, Tectrol Inc. TC475-1MT

Modulation Source, E.F. Johnson LTR Data Modem
Modulation Analyzer, Model TIP 89014

Spectrum Analyzer, Hewlett—Packard HP141T
// /4(//4\, DATE: 5-27-93
=

William M, JW

TEST SETUP:
MODEM TRANSCEIVER 1 ATTENUATOR ATTENUATOR SPECTRUM
UNDER TEST ANALYZER
MULTIMETER POWER POWER METER | MODULATION
SUPPLY | ANALYZER

TEST SET-UP
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NAME OF TEST: Transmitter Occupied Bandwidlh 85 Waltts
LTR Data Interface Modem as modulation source
In Support of Emission Designator 14K0F1D

MEASUREMENTS TAKEN: 1. Subaundible supervisory signaling data
generator adjusted for 1kHz deviation.

(1]

Data modulation level adjusted for peak total
deviation (high speed data plus subaundible
supervisory data) of 2 kHz.

3. Fo o= E39.9875 MHx

4. Two conditions recerded to cover range of

operating conditions [per section 2.989(h)]:

a. Representative high speed {4848 baud)
data stream generated by modem alphabetic
sequence).

b. “Dotting pattern” consisting of alternating
(s and 1's, Manchester encoded (looks
like 2424 1Tz tome).

S1DE SPECTRUM

Sl | Case 1: High Speed Data
B
Unmodulated Carrier Reference (0 db.
Vertical; 10 db/division
Heonzontal: 5 kHz/division
Video Filter: 10 kHz
All ather sidebands < -70 db

SRAM S0 .00k

B 59 . 387 S0M-Hr
EENT O WP ldzee

«FAEW I00HE WEW F0Hz

Case II: Dotting Pattern

S10E SPECTRLM Unmodulaed Carrier Belerence O di
' Vertical: 10 db/division

cenvern [0 ' Horizontal: 5 kHz/division

8549, 987 z | M L4 N
i Vitleo Filler: 10 kHz

All other sidebands = —7idh

SPAM 50 . 00kHT
wBw 30HT SwF ldwac

CENTER HBS3.98750%WHz
«FEw J30HE
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NAME OF TEST:

RULE PART NO).:
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Transmitter Spurious and Harmonic Qutputs 25 Watts

MINIMUM STANDARD FOR 25 W:

TEST RESULTS:

TEST CONDITIONS:

TEST TOUIPMENT:

PERFORMED BY:

TEST SET-UF:

TRANSCEIVER

2.99
43 + 10 loghd (25W) = =57.0 dBe

Meeats minimum standard. See data.

RF voltage measured @l antenna terminals.
Prevailing room conditions, temperature 26 C

Mulrtiple Voltage Switching Power Supply, Tectrol Inc.
TCATS-1047

Avtenuator, Tenuline Model 8323
Multimeter, Model 8012A Fluke
Spectrum Analyzer, Model HP 28563F
Fower Supply. Tectrol Ing. TC4785-1047
Power Meler, Model HP436A

Reterence Generator, Model HP-83504A

/h\ i/‘—"’!ﬁ:rw-“? a3

Willizun M. Ju

UNDER TEST

ATTENUATOR 1 ‘NOTEH FiLTER SPECTRUM

ANALYZER

FOWER
SUPPLY

‘ MULTIMETER —‘

REFERENCE FOWER

GENERATOR . METER

TEST SET-UP
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NAME OF TEST: Transmitter Spurious and Harmonic Outputs 25 Watts
{ Continued)

1. The transmitter carrier outpul [requencies Fe is 8599875 MHz. The reference oscillator
frequency Fosc. is 17.50 MHz.

|

. After carrier reference was established on spectrum analyzer, the notch filter was adjusted 1o
null the carrier Fe to extend the range of the specirum analyzer [or harmonic measurements.

fad

. Al each spurions frequency a 0 dBm reference was established using a reference generator and
power meter,

i

. Spectrum was scanned to the tenth harmonic.

Test data on next page.




NAME OF TEST:

MEASUREMENTS TAKEN:

Radio #FEP 304
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Transmitter Spurious and Harmonic Outputs 25 Watts

(Continued)

25 Walts Transmitter spurious and harmonics

44.0 dBm

Frequency Relation Level (dBm)
1719, 5748500 2 fo =587
2579996250 3 Fie g R
3439.,950000 4 feo -46.7
4299.993750 5 fo =317
5159992500 6 fa =457
6019 .912500 i +—63
A9, 900000 g fc ¥—G3
77393.,887500 - I o »—63
1599, 875000 19 fo b

All other responses are less than —112 dBc.

Level Relative to Carrier (dBe)

—-1048

=100

=96

=112

=112

e 1 B

bl B
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NAME OF TEST: Iransmitter Spurious and Harmonic Outputs 85 Watts
RULE PART NO,: 2,90
MINIMUM STANDARD FOR 85 W: 43 = 10 logld (35W) = —062.3 dBc

TEST RESULTS: Meets minimum standard. See data.

'EST CONDITIONS: RF voltage measured at antenna terminals,
Prevailing room conditions, temperature 26 C

Multiple Voltage Switching Power Supply, Tectrol Inc.
TC4TS-1047

TEST EQUIPMENT:

Atltenuator, Tenuline Model 8323
Multimeter, Model 3012A Fluke
Spectrum Analyzer, Model HP 8563F
Power Supply, Tectrol Tne. TC475-1047
Power Meter, Model HP436A

Beference Generator, Model HP-83350A

Wy
L)

L =
PEEFORMED BY! f’f//(’é:"-—* Eﬁ DATE: 5-27-93

William M. Junﬁe

TESI' SET-UT:
TRANSCE IVER ATTENUATOR NOTCH FILTER SPECTRUM
UNDER TEST ANALY ZER
|
| |
POWER | REFERENCE POWER
SUPPLY s A GENERATOR METER

TEST SET-UP
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NAME OF TEST: Transmitter Spurious and Harmonic Outputs 85 Watts
{ Continued)

I. The transmitter carrier output frequencies Fe is 859 9875 MHz. ‘The reference oscillator
frequency Fosc. is 17.50 MHz.

rJ

. After carmer reference was established on spectrum analyzer, the notch filter was adjusted to
null the carrier Fe to extend the range of the spectrum analyzer [or harmonic measurements.

L%

. At each spurious frequency a 0 dBm relerence was established using a reference generator and
pPOWEr meter.

4. SpecIrum was scanned to the tenth harmome.

Test data on next page.



NAME OF TEST:

MEASUREMENTS TAKEN:
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Transmitter Spurious and Harmonic Outputs 85 Watts

(Continued)

Level Relative to Carrier (dBc)

=100

—55

ol

—B0

=95

=32

=112

=112

Radio #5 &5 Watts Transmilter spurious and harmonics

49.3 dBm

Frequency Relation Level (dBm)
171%9,978500 2 e 1
2579, 996250 3 fe —45.7
3432.950000 4 fo 42,7
4299.,9493730 b= i+ =¥
5159.0992500 6 e —46.7
6019 .812500 7 fe -62.7
6879 ,.900000 8 fe »=B3
T3S, 887500 9 fo =63
2599, 875000 100 fa =53

All other responses are less than —112 dBe.

e P




NAME OF TEST:

RULE PART NUMBER.:

MINIMUM S5TANDARD:

TEST RESULTS:

TEST CONDITIONS:

TEST EQUIPMENT:

TEST SET-UP:

REFERENCE

Spurious Radiation Attenuation 25 Waltts

2993

(43 + 10 logl0 Po), Po at 25W

43+ 10 logld 25 = 43 + 14.0 = 57.0 dB

Meets minimum standard, see data.

Standard

Dipole Antenna Kits, Model K1-105D
Log Spiral Antenna, Model 934491-2

Log Periodic Antenna, Model LPA-112
Reference Generator, Model HP-83508

Power Meter, Model HP-436A
Load, Lucas Weinschel 40-10-33

Spectrum Analyzer, Model HP 8563E
Power Supply, Tectrol Inc. TC475-1047

ANTENNA
roll 10 ft
o | TTERT
LOAD UNIT
=
REFERENCE POWER
GENERATOR METER
| I
| |
TEST SET-UP

g

RECEIVING
ANTENNA
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SPECTRUM
ANALYZER
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NAME OF TEST: Spurious Radiation Altenuation 25 Watts
{Continued)
TEST PROCEDURE: Radiated spurious attenuation was measured according to

TIASEIA Standaird 603 Secton 2.2.172

v
ik '.. ]
TEST PERFORMED BY: A i 2 DATE: 5-27-93

William M. {uﬁ/ ;

J&"‘#/@-&. & Méﬂ\'l'h’: Seei—d3

Dmrﬁ[m: A Knoll
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NAME OF TEST: Spurious Radiation Attenuation 25 Watts

(Continued)
Raw Spurious Data

Carrier Frequency = 859.9875 MHz

Power Qutput = 25.0 Watts = 44.0 dBm

Antenna Gain Circular

page 75

Spurious Beference  Referenced to  Polarization Spurious
Spurious Level Level A Dipole Correction Altenuation
Frequency, MITz di3 dB dB dBi dB
1715978500 —84 .4 —36.0 1.2 3.0 =94, 39 H
=90.3 =X5H : Rt 3.0 =100.% W
2579, 996250 =84 .3 =37 B 5 3 —592.60 H
=929 =378 1.3 3.q =181.,7 ¥
343%.920000 —80.0 =38 L2 %0 —846.30 H
=gl =3%9.0 1.2 3.0 =B6.50 W
4299993750 =850 =453 1.2 3.8 —B5.50 H
-84, 8 —43.4 1.2 i.0 -B5.20 ¥
5159.992500 —98.0 —42. 8 152 . S =FOE. 0 B
=97.0 —=42.5 1,2 3,0 =180.3 W
6019: 312500 =105 —50.6 1.2 3.0 =100.2 H
=103 48,3 1.2 3.0 =95..50 ¥
GBT79. 300000 =103 —4g.6 b e | 3.0 =an.F H
=100 =48, 3 L.1 3.0 —97.,60 ¥

V = Vertical Polarization

[1 = Horizontal Polarization
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NAME OF TEST: Spurious Radiation Attenuation 25 Watts
(Continued)
Raw Spurious Data

Carrier Frequency = 359 9875 MHz

FPower Qutput = 25.0 Watts = 44.0 dBm

Antenna Gain Cirenlar
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Spuricus Reference  Referenced to Polarization Spurious
Spurions Level Level A Dipole Correction Attennation
Frequency, MHz dB dB dB dip dB
7739.8387500 =113 =508 090 3.0 =29, 30 H
=112 e 0.90 3.0 -102.6 ¥
B599.875000 -108 —67.0 0.50 350 ~B8T.50 H
=112 —64 .4 0,50 3.0 -94.10 ¥

V' = Vertical Polarization

H = Honzontal Polanzation



NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARD:

TEST RESULTS:

TEST CONDITIONS:

TEST EQUIPMENT:

TEST SET-UP:

REFERENCE

Spurious Radiation Attenuation 85 Watts

2993

(43 + 10 logl0 Po), Po at A5W
43 + 10 logl0 85 = 43 + 19.3 = 62.3 dB

Meets minimum standard, see data.
Standard

Dipole Antenna Kits, Model KT-105D
Log Spiral Antenna, Model 93491-2

Log Periodic Antenna, Model LPA-112
Reference Generator, Model HP-8350B
Power Meter, Model HP-436A

Load, Lucas Weinschel 40-10-33
Spectrum Analyzer, Model HP 8563E
Power Supply, Tectrol Inc. TC475-1047

RECEIVING
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ANTENNA, ANTENNA
- 10 ft »
| TEST SPECTRUM
LOAD UNIT ANALYZER
[ ]
REFERENCE POWER
GENERATOR METER
|

TEST SET-UP




NAME OF TEST:

TEST PROCEDURE:

TEST PERFORMED B3Y:
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Spurious Radiation Attenuation 85 Watls
(Contimned)

Radiated spurious attenuation was measured according to
TIA/TIA 603,

Measurements were made for both honzontal and vertical
antenna orientation, ‘The spectrum was searched from 14
MITz 10 10 (GHz,

W e

D:"LIE 5=27-93
William M. fﬁln e

W/I:A'I'Ii: 5-27-93

ouglas A, Knoll




NAME OF TEST:

008-2008-001

Spurious Radiation Attenuation 85 Watts
(Continucd)

Raw Spurious Data

Carnier Frequency = 859.95875 MHz

Power Output = 85.0 Watts = 49.3 dBm

Antenna Cain Circular

page 79

Spurious Reference  Referenced to Polarization  Spurious
Spurious Level Level A Dipole Correction Attenuation
Frequency, MHz dB dB dB di dB
1719.975000 =TT .3 =560 1.2 3.0 -02.40 H
—82.3 g . S 1.2 3.0 =83 .60 ¥
2579962500 —88.5 =37, 2 1.2 3.0 —103.% H
=B3. 3 =30 1.2 3.0 9740 W
3429, 350000 —76. 8 =39.5 E .0 —88.40 H
—76.6 —35.10 1.3 3.0 —-88.70. W
4299,937500 §3.8 =45.3 1.3 3.0 -89.60 H
—R83. 9 45,4 L@ Ay =H9060 A
5159, 925000 -38.0 —42. B L.2 3.0 -106.3" H
—97.0 —42.5 ik 3.0 =la5.6 W
6019, 912500 103 =5k 5 1.2 1.0 -103.5 H
=100 —49.3 1 3.0 gt K42 G5 - SR
6879, 300000 =108 —48.6 e 3.0 =IE: (H
—108 =483 - ER 3.0 1109 W

V = Vertical Pelarization

H = Hornizontal Polarization
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NAME OF TEST: Spurious Radiation Attenuation 85 Watts
{Continned)
Faw Spurious Data

Carrier Frequency = 859 9875 MHz

Power Output = 85.0 Watts = 49.3 dBm

Antenna (Fain Circular

Spurious Reference  Referenced to Polarization Spurious
Spurious Level Level A Dipole Correction Attenuation
Frequency, MHz dB dn dB dB dB
FT39.8871500 =110 —%9.. 8 0,90 3.0 =-1l01,.6 H
=110 =555 @, S0 3.0 =105 ¥
B529 875000 =110 p A &,50 2.0 =94 .80 H
=131 —6d. 4 .50 3.0 —98.40 ¥

YV = Vertical Polanization

H = Horizontal Polarization
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CALCULATIONS:

Because the antennas used above 1 GHz were not flat in gain and differed from a dipole, the generator output

Was corrected for antenna gain at each spurious frequency. The power was measured directly at the reference

antenna and therefore requires no coaxial eable loss correction. An additional 3 dB correction was made above
I GHz to correct for the 3 dB polarization loss in the reference path.

EXAMPLE: AL 1719.975000 MHz and 85 Watts
R - Reference Generator (dBm) =36.0
S = Analyzer Level (dB) ~77.3
A — Antenna Gain (d) 1.2
P — Polarization Correction Factor 3.0

R" - Corrected Reference (dBm)

Po — Carrier Power Output {dBm) 49.3
R' — Observed Spurious Level {dBm)

R'=8-R=-773- (-36) = -41.3 dBm

RF

R+A-P=-413+12-30=-431 dBm

Spurious Attenuation = R" - Po = —-43.1 493 = 0 4 dB
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NAME OF TEST:

RULE PART NUMBER:

MINTMUM STANDARD:

TEST RESULTS:

TEST CONDITIONS:

TEST EQUIPMEN'F:

PERFORMED BY:

TEST SET-11P:

CLIMATE CHAMBER

F
| TRAMSCEIVER
LUNDER TEST

008-2008-001
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Frequency Stability with Variation in Ambient Temperature

2.995 (a) (1)

F/=0.000100% from test [requency, 1.00 ppm

Meets minimum standard, see data on the {ollowing page.

Maximum deviation +/— 830 Hz from test
Maximum deviation of (KKXM88% [or 988 ppm

Multiple Voltage Switching Power Supply, Tectrel Inc.

TC47S—1047

Attenuator #1, Tenuline Model 8323
Attenuator #2, Tenuline Model 8340-200
Frequeney Counter, Fluke 72204
Multimeter, Maodel 8012A Fluke

Power Supply, Tectrol Tne. TC475-1047
Thermometer, Model 412A Donc
Voltmeter, Model 8012A Fluke

Climate Chamber, Model Tenney Ir.

M/éé/;*\%f'fﬂ; 5-27-03

William M/ Ju L/

1

[]

ATTEHNUATOR #1 ATTENMUATOR #2

i POWER
| EBUPPLY

MULTIMETER

TEST SET-UP

___COUNTER

FREQUENCY




NAME OF TEST:
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Frequency Stability with Variation in Ambient Temperature

{Continned)

MEASUREMENTS TAKEN:

Temperature

Channel Frequency

( C)
+6d)

+50

+35
+20

+10

Tolerance Requirements

Highest Varation

1.00 PPM Qscillator

Frequency
(MHz)

859.9866350

B59. 987030

458.987350

8559.937490

859987500

859987530

859987400

839.987320

859987360

859, 087480

859.988350

PPM from Channel

Frequency

1.0 PPM Oscillator

—. 128

—.016

={.00

+.035

—.151

-8

. 163

s

—.953

859.987500 MHz

2000100%

L0009E8%:



NAMI OF TEST:

RULE PART NUMBER:

MINIMUM STANDARD:

TEST RESLULTS:

TEST CONDITIONS:

TEST EQUIPMENT:

PERFOERMED BY:

TEST SET=11F:

TRANSCEIVER
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I'requency Stability with Variation in Supply Voltage
2.995 (d)

+=0.000100% [rom test frequency, 1.00 ppm for +/-15%
change in supply voltage

Meets minimum standard, see measurements on next page.

Maximum deviation 0 Hz from test
Frequency = .00000% [or, 0 ppm

Standard test conditions, room temperature 26 C.
Multiple Voltage Switching Power Supply, Tectrol Inc.
TCATS- 1047,

Attenuator #1, Tenuline Model 8323
Adtennator #1, Tenuline Model 340200
Frequency Counter, Fluke 7220A

Power Supply, ITHP 6284A

Multimeter, Model 80124 Fluke

DATE: 32793

William M. Jﬁ 7

LUNDER TEST

ATTEMNUATOR #1 ATTENUATOR #2 ——— FREQUEMNCY
COLINTER

POWER
SUPPLY

MULTIMETER

TEST SET-UP




NAME OF TEST:

MEASURTEMENTS TAKEN:

Voltage (VDC)
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I'requency Stability with Variation in Supply Voltage

25 Walls

1.00 PPM

Frequency (MHz) Change in PPM

Frequency (Hz)

5TD 6.5
+15% 30,5
=157 T2:3

Tolerance Requirements

Highest Variation
{(from channel requency)

B39 987500 ]
839.987500 {1
S50, 987500 a
+/ = D00100%

0 Hz = +.000000%

Approximately ten minutes between cycles

Transmitter keyed one minute during test



NAME OF TEST:

MEASUREMENTS TAKEN:

Voltage (VDC)
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Frequency Stability with Variation in Supply Voltage

85 Walls

1.80 PFM

Frequency (MHz) Change in PPM Frequency (Hz)

ST 26.5
+15% 30.5
—-15% i Y

Tolerance Requirements

Highest Variation
{from channel frequency)

B59. 987500 0 0
85%.987500 0 0
859987500 0 0
= .000100%

0 Hz = +.00000%

Approximately ten minutes between cycles

Transmitter keved one minute during test



FCC LABEL

FOC ID: ATHZ427808
E.F.a0HNSON CO. BG4,

BROEL Z42-78E4
BADE IN WASECA NN, UsA

Serizi NoZBBBIALTIA @3
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