3.4 ANTENNA CHARACTERISTICS

3.4.1 Scope.

a.

b.

3.4.2

Reference: C/S T.007, Annex B.

The objective was to measure the radiation characteristics of the beacon.

The beacon shall produce a field equivalent to an ERP in the range of 1.6 to
20 watts. The polarization of the beacon antenna shall be linear or right-hand
circular. The gain variation shall not exceed 3 dB at an elevation angle of 40

degrees. The voltage standing wave ratio (VSWR) shail not exceed 1.5:1 at
406.028 MHz.

Facilities and Instrumentation.

- HP-8562A Spectrum Analyzer
- HP-83640A Synthesized Sweeper

- Scientific-Atlanta-26-0.1 iog periodic dipole antennas
- HP-438A Power Meter

- HP-8481A Power Sensor

- HP-8510B Network Analyzer

343

a.

b.
344

a.

Test Conditions.

Normal ambient conditions or any other environmental conditions.

Nominal operating voltage.

Test Procedures.

Description of test range. The arc range utilizes a vertically mounted, 75-foot
(23 meter) radius arc with a 60-foot (18.3 meter) diameter horizontal turntable
below its focal point. The arc range is constructed of non-metaliic materials,
with the exception of some RF components and the turntable. The vertical
arc member is supported by four laminated wooden legs in a four-sided,
pyramidal design. The inside curvature of the arc is covered with a metallic
track and RF energy scatter shield that facilitate the movement of a sled-
mounted probe antenna. The scatter shield is designed to prevent the
reflection of RF energy back into the test area. A wooden test item rack is
used to position the beacon antenna up to the focal point of the arc,
approximately 29 feet above ground level. RF energy is radiated from the
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beacon antenna and is received by the probe antenna 75 feet (23 meters)
away on the vertical arc. The probe antenna maintains a constant distance to
the beacon antenna and also remains oriented perpendicular to the direction
of propagation from the beacon antenna as it is raised and lowered in
elevation (see Figure 3-, Arc Range).

.~ PROBE ANTENNA

ELEVATION AXIS
ARC
\l\ BEACON-UNDER-TEST
- GROUND PLANE
«% '3 - WOODEN TEST RACK
il i
- S ———
TURNTABLE

Figure 3-6. Arc Range

b. Test item configuration. The beacon was placed over the center of the test

range turntable on top of the wooden test item rack. The beacon was placed
in the center of a 125-centimeter radius ground plane constructed of plywood
covered with aluminum window screen material. The beacon was oriented on
top of the ground plane in the manner in which it is designed to operate.

- Range calibration. A standard gain antenna was used to calibrate the range

for all ERP measurements. The range was calibrated at 0 degrees elevation
and 0 degrees azimuth by radiating a known ERP level at the location of the
beacon antenna under test, and measuring the received signal level of a
spectrum analyzer connected to the probe antenna.

- Beacon ERP measurement. The beacon under test was transmitting

normally with a fresh battery. The elevation angle of the probe antenna on
the vertical arc member was held constant at the desired elevation angle
relative to the beacon antenna. A spectrum analyzer was connected to the
probe antenna to capture one beacon test pulse for each azimuth and
elevation angle combination. Data were collected as the turntable stepped in
30-degree azimuth increments from 0 to 330 degrees. Measurements were
conducted at elevation angles of 10, 20, 30, 40 and 50 degrees. Position
accuracy was within +3 degrees.
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The maximum ERP variation at 40 degrees elevation was determined
by calculating the difference between the maximum and minimum ERP

values tabulated in Appendix B, Table B-3. For an elevation angle of
40 degrees.

€. Antenna polarization measurement. Spectrum analyzer received signal levels
were measured for all azimuth and elevation angle combinations using both
vertical and horizontal polarization for the probe antenna.

The polarization of the beacon antenna was determined by calculating
the difference between the vertically and horizontally received signal
levels of tabies B-1 and B-2 of Appendix B. The vertical polarization
levels were at least 10 dB greater than the horizontal polarization
levels for all of the 60 azimuth/elevation points (100% of all data
collected).

f. The antenna VSWR was measured directly using the HP-8510B Network

Analyzer with the antenna mounted on a ground plane located away from any
structures. '

3.4.5 Data Reduction and Presentation.

Presented the recorded data in tabular form and annotated those readings which
exceeded the specified limits.
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Annex Il.

Annex |l.

Annex V.

Annex V.

APPENDIX A. DATA SHEETS

Electrical and Functional Tests at Constant Temperature
Thermal Shock Test

Operating Lifetime at Minimum Temperature

Frequency Stability Test with Temperature Gradient

Satellite Qualitative Tests
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ANNEX I. ELECTRICAL AND FUNCTIONAL TESTS
AT CONSTANT TEMPERATURE
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP "~ MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - FULL PARAMETER AMBIENT
‘MEASUREMENT DATE: 1 2002 TIME: 12:01:49

TRSTED BY: / 2 APPROVED BY: ﬁéﬁ/ /M&/ﬁ

BEACON DIGITAL MESSAGE VERIFICATION

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

_...__-___....—____-—_..—.___.-_-.__....___.-___._.___..._._..-_-..____...._—___.-__-._____.._....

Should be: 1
Decoded: 1

**%* BIT SYNCHRONIZATION OK ***

FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24

Should be: 0
Decoded: 0

*%%* FRAME SYNCHONIZATION OK ***

MESSAGE TYPE: SHORT MESSAGE (bit 25 = 0}

DIGITAL MESSAGE IN HEXADECIMAL: ADDCO0O7C0084040175D2¢C7

BEACON BCH CODE VERIFICATION

4

BCH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 n¢

Should be: ¢ 1 1 1 0 1
Decoded: 0 1 1 1 0 1

**%* BCH CODE QK **¥*
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SMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - FULL PARAMETER AMBIENT
EASUREMENT DATE: 1 A 002 TIME: 12:31:56

TESTED BY: /. . ' APPROVED BY: Jﬁzﬁ/ 4/101%0@(4
- £;7 \

IGITAL MESSAGE IN BINARY:

~ BIT 1111111111111
888888888899999999990000000 000111
012345678901234567890123465¢6 7 8% 012
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - FULL PARAMETER AMBTIENT

MEASUREMENT DATE: 1 A 002 TIME: 12:32:05 /ﬁgy ‘
TESTED BY: f;éz ; APPROVED BY: J%Q//ég;&044tézta,

PHASE MODULATION vs TIME

1.0/
. "I 12 ﬂm
p Tr———— . ottt 1 S ~— +1.8 RiD
{ I
! I
[ {
I |
i
15 -
| 1
1
1'L*w-s.--,—, g -— -f.8 RAD
-— ~[.2 RiD
LSHﬁm — .
SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMN
Modulation: symmetry < 0.05 .0194 pas
Modulation: rise time 150 +100 178.2 us pas,.,
fall time 150 +£100 1598.8 us pas
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - FULL PARAMETER AMBIENT

MEASUREMENT DATE: 1 2002 TIME: 12:33:43

TESTED BY: / - APPROVED BY: ﬁ}w{/g?/mm,ea%

PHASE MODULATICON vs TIME

- +1.2 RAD
A H 2l g+« v vewnstlighes s snvons s i ssuisaforag Ry a s envass, e erears) wanraniy SE— mrusasi i gt ntesna guubly pasuansunsansa
e f ] Y e 1 -— +1.8 RO
[ !
@ PO
)| e e
o el Sl e A T T e A R
=— ~1.2 RiD
5 Wn AR &
SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMM
Phase modulation: + AVG +1.1 0.1 1.10 rad pas
- AVG -1.1 0.1 -1.07 rad pas

Peak positive phase modulation: 1.13 rad
Peak negative phase modulation: -1.10.rad
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP MODEL NO: SRB-406
BEACON CERTIFICATION TEST RESULTS - FULL PARAMETER AMBIENT

MEASUREMENT DATE: 1 Au 02

TIME: 12:35:23

TRSTED BY: ﬂe
Z

APPROVED BY:

SERIAL NO: 126978

if%i?fé%;4a¢&pxazﬁ

A-1-6

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMM
Nominal transmitted fregquency 406.028 +.001 406.027919 MHz pas
Short term frequency stability < 2.0E-9 2.81E-10 pas
Medium term: mean slope < 1.0E-9 +6.04E-10 /min pas
residual deviation < 3.QE-9 2.56E-10 pas

Tx ouput power level 3.15 TO 7.93 4.25 W pas
Burst envelope: rise time < 5 .98 ms pas
fall time <5 1.34 ms pa:

Phase modulatibn: + AVG +1.1 0.1 1.10 rad pas
- AVG -1.1 0.1 -1.07 rad pa~-

Modulation: symmetry < 0.05 .0194 pa
Modulation: rise time 150 +100 178.2 us pas
‘ fall time 150 +100 159.8 us pa
Repetition period minimum 47.5 TO 52.5 48.8 s pas
Repetition period maximum 47.5 TO 52.5 51.5 S pa
Repetition pericd {(max - min) >1 2.6 S pa
Total transmission time minimum 435.6 TO 444.4 440.8 ms pa-
Total transmission time maximum 435.6 TO 444.4 440.8 ms P
Cw preamble minimum 158.4 TO 161.6 159.6 ms pas
Cw preamble maximum 158.4 TO 161.6 159.7 ms pe !
Message bit rate minimum 396.0 TO 404.0 401.4 bps pas
Message bit rate maximum 396.0 TO 404.0 401.5 bps pe
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERTAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - 406 SIGNAL SPURIOUS EMISSIONS

MEASUREMENT DATE: :2522902 TIME: 12:51:13 ﬁﬁ;;zl .
TESTED BY: 4547 2 APPROVED BY: //€;é4%MA¢£chL-

SPURIQOUS EMISSIONS

FREQUENCY RESULTS LIMITS
(MHzZ) (dBc) (dBc)

*** SPURIOUS TEST OK ***

A-l-7



WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP MODEL NO: SRB-406

SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - 406 SIGNAL SPURIOUS EMISSIONS

MEASUREMENT DATE: 1 Au 02

TIME: 15:56:28

APPROVED BY:

TESTED BY: /12
/

(o e

/

REF 28 cBm
1 Aug 2882
19 dB/
CENTER: 486.628MH=
SPAN: SBKH=z
H |
- | SPURIOUS EMISSIONS SPECTRUM
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. WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

.. BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE

MEASUREMENT DATE: 1 Aug 2002 TIME: 15:57:32

TESTED BY: ;/4 : j)zj APPROVED BY: I@M/ W@m

BEACON DIGITAL MESSAGE VERIFICATION

Should be: 1 1
Decoded: 1 1 1

*%% BIT SYNCHRONIZATION OK *#%%

FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24

Should be: 0 0 0 1
Decoded: 0O ¢ 0 1

*** FRAME SYNCHONIZATION QK **¥*

MESSAGE TYPE: SHORT MESSAGE {bit 25 = 0)

DIGITAL MESSAGE IN HEXADECIMAL: A DD CO07C0084040175D2¢C7

BEACON BCH CODE VERIFICATION

BCH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

e e o e e MR MM WR Gk A W s M mm mw mr Mt s e W R A M N e e e e E M hk b EE e AR B MW M e e mw M M Ye MR M e e e e e e e AR

Should be: 0 1 1 1 1 1 1 1 0 1
Decoded: ¢ 1. »r 1 ¢ 1 0 1 1 1 0 1 ©0 O 1 0 1

*%* BCH CODE OK ***
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TRST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE

MEASUREMENT DATE: 1 Auy_a TIME: 16:32:08
/ ~
TRSTED BY: / . /7 APPROVED BY: f?DQQ/ M

/

T

DIGITAL MESSAGE IN BINARY:

____.—--_——--_._________...______—..........___._.___...___.__...____...____—.._._—_-.__—.._—...__..____—_

BIT B ' 111111111111
888888888899999995999000000000011H1
01234567890123456789012345678901 2

¢
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w3MR ELECTRONXC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST SULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE

! EASUREMENT DATE: 1 Aug 2002 TIME: 16:32:16 JﬁiED lé;y .
TESTED BY: 4%52. APPROVED BY: J%L}, W YUHAR

PHASE MODULATION vs TIME

3 MR

-~ 1.2 RHD
et i e A
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g \
Thertrysiogomnoed ‘*MhmmuMMmm“_‘_haEm
<= -1.2 RHD
"5 RO
neec on
SPECIFICATIONS TESTED LIMITS ‘RESULTS °~ UNITS COMM
Modulation: symmetry < 0.05 .0202 pas
Modulation: rise time 150 +100 170.2 us pas
fall time 150 +100 165.8 us pas
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE

MEASUREMENT DATE: 1 Aug Z002 TIME: 16:33:54

TESTED BY: };;2 Y | APPROVED BY: ?f£§;2/;£g2444;LL421(,

PHASE MODULATION vs TIME

1.9 MGy
- +|.2 RAD
renansn srrerren wranann, ﬁ----uu--- == ot e radransnnssasn,
T r“ ]P I” ﬁ — +] -u Rm
B FADy
] ] i -
G LML = W g e L
: = -1.2 RAD
LSBWQ pops .
=
SPECIFICATIONS TESTED LIMITS RESULTS .UNITS COMM
Phase modulation: + AVG +1.1 £0.1 1.10 rad pas J
- AVG -1.1 +0.1 -1.07 rad pasg:
Peak positive phase modulation: 1.13 rad
Peak negative phase modulation: -1.10 rad .
A-l-12 ,
il
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE
MEASUREMENT DATE: 1 A 002 TIME: 16:35:35

TESTED BY: 4;17,,57 - APPROVED BY: /{2522/fég;4422§£2914_

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMM
Nominal transmitted frequency 406.028 +.001 406.027928 MHz pas
‘Short term frequency stability < 2.0E-9 2.98E-10 pas
Medium term: mean slope < 1.0E-9 +2.51E-11 /min pas
residual deviation < 3.0E-9 9.71E-11 pas

Tx ouput power level 3.15 TO 7.93 4.61 W  pas
Burst envelope: rise time . <5 .89 ms pas
fall time < 5 1.51- ms pas

Phase modulation: + AVG +1.1 +0.1 1.10 rad pas
- AVG -1.1 0.1 -1.07 rad pas

Modulation: symmetry < 0.05 .0202 pas
Modulation: rise time 150 £100 170.2 us pas
fall time ' 150 +100 165.8 us pas

Repetition period minimum 47.5 TO 52.5 48.5 s pas
Repetition period maximum 47.5 TO 52.5 51.8 s pas
Repetition period (max - min) >1 3.3 s pas
Total transmission time minimum 435.6 TO 444.4 441.1 ms pas
Total transmission time maximum 435.6 TO 444.4 441.2 ms pas
. Cw preamble minimum 158.4 TO 161.6 159.8 ms pas
Cw preamble maximum 158.4 TO 161.6 159.8 ms pas
Message bit rate minimum 396.0 TO 404.0 401.3 bps pas
.Messagé bit rate maximum 356.0 TO 404.0 401.4 bps pas

A-1-13



Manual Data Collection / Observation Record

Date: g/7%i Time: &7 30

. | / .
Tested by: J . j/ Approved by: iﬁcﬁz/ rgy’ W‘L
/ /

Test Description: /5 / (4’4’5 bl %/}/ Qe ‘"/ ool 2
éu%” /m5ec R0 )é '.{{Jé’x % Pt A’ﬂéé# 7/

Specification Reference: C/‘i 707

Test Results; /5 / -’-/“ﬂ'»/ %A/ - “/ o /B scc
P o? = —3¢ .6 /£,
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - 406 SIGNAL SPURIOUS EMISSIONS AT MAXIMUM TEMP

MEASUREMENT DATE: 6 i%m TIME: 16:07:27 ,
TESTED BY: _ /7. [ APPROVED BY: Zigsfa/‘gﬂ/?/uﬂ%
Z | 7
SPURIOUS EMISSIONS

FREQUENCY RESULTS LIMITS
(MHz) (dBc) (dBc)

*%% SPURIOUS TEST OK ***

A-l-15



WSMR ELECTRONIC PROVING GROUNMD, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NOQ: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - 406 SIGNAL SPURIOUS EMISSIONS AT MAXIMUM TEM

MEASUREMENT DATE: & :Zz;igpz TIME: 20:08:37
F . \
{ TRSTED BY: 4;27 .j§7 APPROVED BY:Jﬁ%;;?/Tég;vWZba/ilzli_

L

3

REF 28 'dBmi

"
BTl
H

g o Y

6 flug 2002

18 dB/

.

CENTER: 486 .026MHz | A

SPAN: S5@KHz - _L | ‘Mw %WM

1 1

——
——’='

- : SPURIOUS EMISSIONS SPECTRUM
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wsMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
\NU: DME CORP -MODEL NO: SRB-406 SERIAL NO: 126978

~-{ACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMNACE AT MAXIM
_ IASUREMENT DATE:

‘ 67225‘2292 TIME: 20:09:42
..ISTED BY: ,5;?1 ,;7 APPROVED BY: ZEIU%?/fégiiadzdcéiQZJ
[2d .

EACON DIGITAL MESSAGE VERIFICATION

YNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Should be: 1 1
Decoded: 1 1

*%% BIT SYNCHRONIZATION OK **%*

RAME SYNCHRONIZATION BIT #: l6 17 18 19.20 21 22 23 24

Should be: 0 1
Decoded: ¢ 0 0 1 0 1

*** FRAME SYNCHONIZATION QK **%x*
ESSAGE TYPE: SHORT MESSAGE ({(bit 25 = 0)

IGITAL MESSAGE IN HEXADECIMAL: ADDCO0O7C00840401765D2 c 7

EACON BCH CODE VERIFICATION

CH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

Should be: 0 1 1 1 0 1 0 1
Decoded: 0 1 1

*** BCH CODE OK *%*

A-1-17



WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMNACE AT MAXTM

MEASUREMENT DATE: 6 A 002 TIME: 20:43:45

TESTED BY: /4 ) APPROVED BY: Iﬁl@ WWL

DIGITAL MESSAGE IN BINARY:

A--18
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@SMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARYZONA 7
: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

ARBACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMNACE AT MAXIM

RASUREMENT DATE: 6 A 002 TIME: 20:43:54
TESTED BY: // 9 J ' APPROVED BY:

g/ﬁb 7&/@# Qb

PHASE MODULATION vs TIME

1.5

- +1.3 RAD
f"w e A, / B (-— +1.8 RiD
i
{
|
B FADPwd
]
'L\ ‘1,“ <—— ~1,8 RAD
e fa b s s NN AR iy
- —— -1.2 RKD
ﬂSHﬁn naec o
SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMM
Modulation: symmetry < 0.05 .0193 pas
Modulation: risge time 150 $100 164.2 us pas
: fall time 150 +100 161.8 us pas
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST, RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMNACE AT
MEASUREMENT DATE: 6 2002 TIME: 20:45:32

TESTED BY: // ,7 APPROVED BY: @&WU%

PHASE MODULATION vs TIME

' ls
-— +1.2 RiD
.......?m.....—ﬁ,.-.....}“......... ....... .ﬁ ..... . wrensnrs p— ” ........ ” ...... . esninpre ..-....i” ...... ..]"................ﬁu
f , -— +|.@ RID
it
il
o maf
_ - -1.8 RiD
s M B B I = W i .
1.5 o e <
L~
SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMﬂ\
Phase modulation: + AVG +1.1 0.1 1.09 rad pas
- AVG -1.1 £0.1 -1.16 rad pag

Peak positive phase modulation: 1.13 rad v
Peak negative phase modulation: -1.22 rad
A-1-20



WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST ,RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMNACE AT
MEASUREMENT DATE: & 002 TIME: 20:47:14 /;:) ' :
TESTED BY: ___ /). AL APPROVED BY: _/ 081/ &/Vl%d'ah
yd \ , /
SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMM
Nominal transmitted frequency 406.028 $.001 406.027984 MHz pas
Short term frequency stability < 2.0E-9 2.20E-10 pas
Medium term: mean slope < 1.0E-9 +2.78E-11 /min pas
residual deviation <« 3.0E-9 1.43E-10 pas
Tx ouput power level 3.15 TO 7.93 4.01 W pas
Burst envelope: rise time < 5 1.00 ms . pas
fall time < 5 1.74 ms pas
Phase modulation: + AVG +1.1 £0.1 1.09 rad pas
- AVG -1.1 0.1 -1.16 rad pas
Modulation: symmetry < 0.05 .0193 pas
Modulation: rise time 150 100 164.2 us pas
fall time 150 +100 161.8 us pas
Repetition period minimum 47.5 TO 52.5 48.8 s pas
Repetition period maximum 47.5 TO 52.5 51.5 s pas
Repetition period (max - min) >1 2.6 s . pas
Total transmission time minimum 435.6 TO 444.4 440.7 ms pas
Total transmigsion time maximum 435.6 TO 444.4 440.8 ms pas
Cw preamble minimum 158.4 TO 161.6 159.6 ms pas
Cw preamble maximum 158.4 TO 161.6 159.7 ms pas
Message bit rate minimum 396.0 TO 404.0 401.3 bps pas
Message bit rate maximum 396.0 TO 404.0 401.5 bps pas

A-1-21



Manual Data Collection / Observation Record
Date: 2/ é/d‘i Time: ik

Tested by:/j' % Approved by: j‘gﬂ//g AMUNLQ U

Test Description: l‘— 7 4/&:74 %A/ = "’0/ LT EL. I A

,_Z AMSEC o2 sy 7% Ju/a)’é e APVENE 7831 G i 744.1@

Specification Reference: c/s T ooy

Test Results: /37!' A""J% cé/‘/ = ﬁ/mw:f{'j . /5 sec
flor o = =369 o

A-1-22
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gﬁgg ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
. : DME CORP MODEL NO: SRB-406 SERIAL NO: 126978
BEACON CERTIFICATION TEST RESULTS - 406 SIGNAL SPURIOUS EMISSIONS AT MINIMUM TEM

MEASUREMENT DATE: 6 Aug 2002 TIME: 11:53:02 7%57
. ESTED BY: é;gi ;7 APPROVED BY: JZL7F£QAQJ4LL{1HHL

SPURIOUS EMISSIONS

FREQUENCY RESULTS LIMITS
(MHz) (dBc) {(dBc)

*%% SPURIQUS TEST OK ***
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE
MEASUREMENT DATE: 6 Au 2 TIME: 13:02:15

TESTED BY: /ﬂ Z APPROVED BY: ﬁmiéwzmﬂ.u,

BEACON DIGITAL MESSAGE VERIFICATION

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 ¢ 10 11 12 13 14 15

Should be:
Decoded:

*%% BIT SYNCHRONIZATION QK ***

FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24

Should be: 0 0 0 1
Decoded: 0O 0 0 1

*** FRAME SYNCHONIZATION OK ***
MESSAGE TYPE: SHORT MESSAGE (bit 25 = 0)

DIGITAL MESSAGE IN HEXADECIMAL: ADDCO07C00840402175D2¢C?7

BEACON BCH CODE VERIFICATION

BCH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 ¢

Shouldbe: 0 1 1 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 0 0 ¢
Decoded: 0 1 1 1 0 1 0 1 1 1 0 1 0 0 1 0 1 1 0 0 ¢
*+* BCH CODE OK *+**
A-l-24
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1 VSWR PERFORMANCE

126978

08

36

SERIAL NO
OPEN / SHORT / 3
APPROVED BY

» FORT HUACHUCA, ARIZONA

13

SRB-406

L

CATION TEST RESULTS -
DATE: 6 jﬁi%ﬂ%i, TIME
Z

MODEL NO
' IGITAL MESSAGE IN BINARY:

DME CORP
BEACON CERTIFI

" EASUREMENT

-

_SMR ELECTRONIC PROVING GROUND, US ARMY
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: ﬁ%bﬁ?/(gm au
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE
MEASUREMENT DATE: 6 Au G2 TIME: 13:36:17

TESTED BY: #4427 % ' APPROVED BY:1%25;1/7é2%44u”L(6L4¢—

PHASE MODULATION vs TIME

1.0 M

n-+L2Hﬁ
............ M p‘“‘"“" o -— +1.8 RD
|
Iy

o o

.5 RAD

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMI

Modulation: symmetry < 0.05 .0236 pas
Modulation: rise time 150 %100 172.2 us pa...
fall time 150 +100 167.8 us pas

#4)
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE
MEASUREMENT DATE: 6 Au 002 TIME: 13:37:56

TESTRD BY: /7 . }% APPROVED BY: /%Q/M%
s /

PHASE MODULATION ws TIME

‘15fﬂ
sl 4] 3 RAD
....... * . ""P Fﬁﬁ Ilq” H”ﬁ P “]ﬁf .
B renf
‘ <-— ~-}.4 R
- - l'l\f - h ....... P - R - L Wi -
"5 Wm P o
=
SPECIFICATIONS TESTED LIMITS RESULTS UNITS CoMM
Phase modulation: + AVG +1.1 £0.1 1.12 rad pas
- AVG -1.1 0.1 -1.13 rad pas

Peak positive phase modulation: 1.20 rad
Peak negative phase modulation: -1.19 rad
A-1-27



WSMR RLECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANU: DME CORP

MODEL NO: SRB-406

SERIAL NO: 126978

BEACON CERTIFICATION TEST RESULTS - OPEN / SHORT / 3:1 VSWR PERFORMANCE
TIME: 13:39:36

MEASUREMENT DATE: 6 A 002

TESTED BY: /67 f;7
i

APPROVED BY:

fgi’wi&m;aa,

SPECIFICATIONS TESTED

~RESULTS

LIMITS UNITS COMM

Nominal transmitted frequency 406.028 +.001 406.027933 MHz pas
Short term frequency stability < 2.0E-9 5.61E-10 pas
Medium term: mean slope < 1.0E-9 -4.10E-12 /min pas
residual deviation < 3.0E-9 1.60E-10 pas

Tx ouput power level 3.15 TO 7.93 4.35 W pas
Burst envelope: rise time <5 .97 ms pas
fall time < 5 .74 ‘ms pas

Phase modulation: + AVG +1.1 0.1 1.12 - rad pas
- AVG -1.1 0.1 -1.13 rad pas

Modulation: symmetry < 0.05 .0236 pas
Modulation: rise time 150 +100 172.2 us pas
fall time 150 +100 167.8 us pas

Repetition period minimum 47.5 TO 52.5 48.8 S pas
Repetition period maximum 47.5 TO 52.5 51.4 s pas
Repetition period (max - min) >1 2.6 s pas
Total transmission time minimum 435.6 TO 444.4 439.9 ms pas
Total transmission time maximum 435.6 TO 444.4 440.0 ms pas
Cw preamble minimum 158.4 TO 161.6 159.3 ms pas.
Cw preamble maximum 158.4 TO 161.6 159.6 ms pas
‘Message bit rate minimum 396.0 TO 404.0 402.8 bps paé
Message bit rate maximum 396.0 TO 404.0 403.1 bps pas
A-1-28 p
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i
H%MR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
“ANU: DME CORP MODEL NO: SRB-406 SERIAL NO: 126978

BEACON CERTIFICATION TEST SOLTS - 406 SIGNAL SPURIOUS EMISSIONS AT MINIMUM TEM

"EASUREMENT DATE: 6 A 002 TIME: 11:54:17 %Q/ ,
'TESTED BY: /2 7 APPROVED BY: M
o 7 - {

REF 28 dBm
B Aug 2802
]
10 dB/ l
/ {
CENTER: 4B6.@28MH=z ;
SPAN: SBKH=z
T e i
- SPURIOUS EMISSIONS SPECTRUM
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Manual Data Collection / Observation Record

Date: g/ ("/ s Time: /300

Tested by: __ /7. »7/ Approved by: @@M
7 -

Test Description: /5 7 /ué’a / o/eéy auo/ Lo oo ?,/oa 7

//n Se LR 27T 7é &J‘ef 74 6—/ Alebtneing,

Fong

Specification Reference: (/S 7-007

Test Results: Vite A("@‘/ a/fé}/ = L//r.muv A{, /3 sec
Aor  p = =36 B

£ :
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ANNEXII. THERMAL SHOCK TEST
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