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FCC ID: LC6-4120

1.0 General Information

1.1 Product Description

MERUTECIUREA BY ... oo Micron Communications ne,
AUMBES...cco et etene e 3176 South Denver Way Boise, ID 83705
TE8t REQUESIEA BY: ...ooovers e assssse s esssss e oo eeeeee Joe Hofstra
MOGEL ..ottt Micrestarp Interrogator Mocdel 4120
S S LC&-4120
SO NUMIBEN(S)......eoooc oo aesssssice e ssssses e eee oo ... Beta 26
DAt O TOBE ...t oo April 20, 1889
YOO NUMBBE oottt tisee st oo oo MICNOD42
EUT Description:
lazs Il Permisglve :

The EUT application for certification was originaily granted on June 18, 1908, Thig is an application for

autharization of the following Class I

Micran Model ANP-C-116/87122
Shedl RFID LUpper Antenna ATTEY

e

*Thuugh the antennas are graater than 6dBi, these arg
whare cabla (loss) Is specified to work with the

pawer mitingy.

Northwest EMC, Inc.

permissiva changes:
Add the following antennas to the grant:

Antennas America Model M2 45FPT
Artennas America Model SPJ-M2 455FT

Repart No. MICNOR4Z

anly used in professional installations
antennas and stay within the approved output
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FCCID: LC8-4120

1.2 Related Submittais/Grants

The EUT was oniginaily certified on June 15, 19848, This is an application for auihorization of Class Il
permissiva changes,

1.3 Tested System Details

EUT and Peripherals

Setup #1
[tem FCCID Cescription and Serfal No,
EUT LCE-4120 Micron Communications Micrastamp Interrogator Serlal
Ng. BETAZE.
PC Hewlett Packard Vastra 800 Saries,
Serigl No. U571555022
Monitor Gatewsy Model Crystal Scan 1024 NI, Seria No,
1858085643
Keyboarg Dell Model SK-1000 REW. Serizl No. M350977780
Mouse Lagitech Mode! M-335, Serial No. LZAT0901 172
Tx/Rx Coniroller Micron, Seral No. 5700307
Antenna Shell RFID Upper Antenna Artay
MiA Com ANP-C-116"
DC Power Supply Instek, Made! PC3030D, Seriai No. 9565963, ™

*
Soa Appondix Il for additivnm) Infermaton on antsnnas.

Northwest EMC, inc, Report No. MIGNGO4Z Page - 4



FCC ID: LC6-4120

Cablos:

Setup #1

Itamn scriptfons

Mouse 1.6 meters in lenpth. Linshialdad and no ferrtes attached. PE/D style connecios,
Permanently attached to the mouse and connected 1o the mausa port of the P,

Keyboard 2.0 meters in length, Unshieided and no fermites attached. PS/2 styfe conneciors.
Permanently attached to the keyboard and conneacted the keyboard port of the
PC,

Wideo Il menars in iength. Unshielded and no ferrites attached. Plastic connactor
backshells. Permanantly attached to the monitor and connecied to tha video port
of tha P,

Senal Cable 1.5 meter in langth. Shielded and no ferrites attachad. Metsi and Plastic
connector backzhells. Connacted from the Tx/Rx Controller (metal} to the COM1
part of tho PC{plastic).

FC Power 1.8 meters in length. Shielded and no fermites attachad. Plastic connector,
Connected from the PC to the AC mains.

Monitor Power 1.6 meters in length. Shielded and no ferrtes attached. Plastic connector.

TxiRx Cantroller Powear

Antenna (2}

Power Suppiy Power

Connectad fram the Moenitor ta the AC maine.

1.6 meters in langth. Shielded and no ferrites attachaed. Plastic connactor,
Connected from the PC to the AC mains.

Twelve Times Microwave LMR-1004 cables, 3.0 meters In length. Shielded and
na fertites attached. Metal connectors. Connected fram the Tx/Rx Contrallar and
receive parts on the EUT to the antennas.

2.2 meters in langth. Unshielded and ro ferrites attached, AC: onneactor,
Connacted from the Power Supply to the AC Mains.

Nerthwast EMC, inc. Report No. MICNOD42 Page-5



FCCID: LC6-4120

EUT and Peripherals
Setup #2

Itam FCC ID Description and Serial No.

EUT LCE-4120 Micron Communicatlons Mlcrostamp interrogator Serlal
Mo, BETAZE,

P Hewrlatt Packard Vestra 500 Seres,
Serial No. SY1559022

Monior Gatewsay Model Crystal Scan 1024 NI, Serial No.
195B0R5E43,

Keyboard Dell Model SK-1000 REW, Sertal No. M350977760,

Mouse Legitech Model M-5385, Senal No, LZAT0801173,

Tx/Rx Controller Micron, Seral Na., 8700307

Antanna (4}
Antanna {2}

DG Powar Supply

Antennas America Modei M2.45FPT, *
Antannas Amarica Modal SRPLM3 458RPT *

Instek, Model PC3030D, Serial No. 9565063, ~

x
Sea Appandlx Il for additinnal infarmation on antennas.

Northwast EMC, inc.

Report No. MICNGA2 Pagae -8



FCC ID: LCG-4120

Cablas:

Sefup #2

ltam__ Descriptions

Mouse 1.6 meters inlength. Linshielded and no ferrites attached. PS/2 style connectors.
Fermanently attached to the mouse and connected to the mouse port of the PC.

Keyboard 2.0 meters in length, Unshieided and no ferites attached. PS/2 style connectors.
Permanently attached to the keyboard and connected the keyboard port of tha
rC.

Video 1.1 meters in length. Unshisided and no ferrites attached. Plastic connectar
backshalls. Permanentty aftached to the manitor and connected ta the video port
of the PC,

Serial Cabla 1.5 mater in length. Shislded and no femites attached. Metal and Plastic
rannactor backshalle. Connected from the Tw/Fix Controfter {matal) to te SOM T
port of the PC{plastic).

PC Power 1.8 meters in length, Shielded and no famites attached. AC Connector,
Connected from the PC {o the AC Mains.

Monitor Power 1.6 metwrs in length. Shielded and no ferrites attached. AC Connactar.

Connected from the Monitor the AC Mains

Power Supply Power 2.2 meters in length. Unshialded and no farrites attached. AC Connector,
Connected from the Power Supply to the AC Mains.

TxfRx Centroller Power 1.6 meters in length. Shiaided and no ferrites attachad. AL Connestor.
Connected from e TR Controller 1o tha A Mains.

Antanna (4} Eight Times Micrawave LMR-100A cabies, 3.0 meters in lengih, Shielded and no
ferrites attached. Metal connectors. Connectad from the Tx/Rx Controller and
recaive ports on the EUT ta the antennas.

Antarna (N Four cablas, 1.0 maters in langth. Shioldad and na farrites attached. Melal

connactors. Connected fram the Tx/Rx Contraller and receive ports on the EUT
to the antannas,

Northwest EMC, inc. Repart No. MICNOD&2 Page -7



FCC ID: LC6-4120

1.4 Test Methodology

Boih conducted and radiated testing was performed sccording o the procedures in ANSIEC63.4 {1902),
Radiated lesting was performed at an antenna to EUT distance of 3 meters, Pleasa refarencs Appendix |
for further detail on Tesi Methodaiogy.

1.5 Test Facility

The Open Area Tast Site and conducted measurement facility used to coliect the radiated and conducted
data is located at

Northwest EMC, Inc.
30475 NE Trails End Ln
Nawberg, OR 97132
{503} 537-5566

Fax: 537-5562

The Open Araa Test Site, and conducted measurament facility Is lacated in Newberg, OR, at the addrass
shown above. These sites have been fully described in reparts filed with the FCC {Federal
Communications Commission), and accepted by the FCC in letters maintained in aur fifes,

Morttwwest EMC, Inc. is recognized under the United States Departiment of Commerce, National Instiute
of Standards and Technolagy, Natienal Valuntary Laboratory Accreditation Program (M LAR) Tor
satisfactory compliance with criteria established in Title 15, Part 285 Code of Fedaral Reguiations. These
criteria ancompass the requirements of ISO/AEC Guide 25 and the relevant reguiraments of 1ISQO 9002
(ANSI/ASQC Q92-1387) as suppliers of calibration or test results. NVLAP Lab Code: 200059-0.

MNorthwest EMC, Inc. has been assassed and acoredited by NEMKO {Norwegian testing and certification
body) for European emissions and immunity testing. As a result of NEMKO's laboratory agsessment, they
will 2cgept test results from Northwast EMC, Ine. for product certification {Authorization Ne. ELA 114).

Northwast EMC, inc. Report No. MICNO04Z Page - 8



FCCID: LC6-4120

2.0 Product Labeling

Figure 2.1 FCC ID Label

FCC ID Label has not changed from original grant

Northwest EMC, Inc. Report No. MICNOO4Z Page -9



FCCID: LC6-4120

Figure 2.2 Location of Label on EUT

Location of Label has not changed from original grant

Northwest EMC, inc. Raport No. MICNGO4Z Page - 10



FCC ID: LC8-4120

3.0 System Test Configuration

3.1 Justification

Data was taken with tha EUT canfigured for low, mid, and high XMIT frequencies.

The EUT has six identical transmit ports and six identical receive ports. Only gne fransmit or one receive
port can be active at & time. Port & and Port 1 exhibited the highest emission levels and were usad for
antenna measuraments.

Since the only change was the anternas, only out of band radiated emissions testing was parformad ta
vahdate the Class [| Permissive Change.

Radiated emissions were measured with all the antenna ports connected to 8 coaxfal cable and antenna,

3.2 EUT Exercise Software

A Windows™ basad program called AMicrostamp Standard Assist V3.45 (3.4600) was run off the harg-
disk in the PC. It allows the EUT to be configured for hopping or no hopping (C/AW) transmit modes, A
typicai frequency application is simulated by a routine called "Dots Animation”.

3.3 Special Accassories

A powar/serial test cable was used.

3.4 Equipment Modifications

Mone.

Northwast EMC, inc. Report No. WCNOOS2 Paga - 11



ECCID: L C8-4120

4.0 Block Diagram of EUT

Block Diagram has not changead from original grant

Northwest EMC, Inc. Report No, MICNG04Z Page - 13



FCC ID: LCE-4120

5.0 Photographs

Radiatad Emissions, Test Satup.

Radiatad Emissions, Teat Satup.

Northwest EMC, Inc. Awpart No. MICNOD42 Page - 14



FCC ID; LC6-4120

5.0 Photographs

Radiated Emissions Test Satup

Radiated Emissions Tast Setup

r

Northwast EMC, inc. Repart No. MICNOC42 Page - 15



FCCID: LC6-4120

6.0 Radiated Emissions Data

6.1 Tha following data lists the most significant emission frequencies, totai {corrected) levels, and

specification margins for @ach set of antennas testad. Correcticn factors, antenna height, table azimuth,
#tc., are contained in the data sheets immediately following, Explanation of the corraction factors is given

In paragraph 8.2 of this report. Complete graphs and data sheets may be referenced on the foilowing

pages. Minimum margins are listed below:

Micron Model ANP-C-116/97/22 (Setup #1} — Low Lavel

Fraquancy Total Lavel Lirnit
{(MHZ} Detection {dBuvim) {dBuVim) Margin {dB)* Polarization
12018.000 AN &, 3 54,0 b Horizontat
12018.000 AY 44 4 54.0 9.4 Vertical
7210000 AN 42.9 g54.0 11.1 Wertical
9514 000 AV 388 4.0 15.1 Horizontal
96514000 Ay 8.8 54.0 15.2 Vertlcal
7210.000 | AY 38.0 54.0 16.0 | Horizontal |
Judgment: Passed, minimum margin of 3.5 dB.
Mlcren Model ANP-C-116/97/22 {Setup #1) = Mid Lavel
Frequency | | Total Level Limit
(MHZ} Detection {dBu¥/m) {dBuV/m) Margin {dB}y* FPolarization
12209 000 AW 42.3 54,0 11.7 Herizonizl
7326.000 AY 42.3 54.0 11.7 Wertical
12209.000 Ay 42.1 54.0 11.9 Yeartical
7326003 AV 38.3 54.0 14.7 Horizontal
9768.000 AV 39.4 54.0 14.8 L Wertleal
9768,000 AV 39.0 54.0 15.0 |__Horizontal |
Judgmant: Passad, minlmum margin of 11.7 d5.
Micren Modal ANP-C-116/97/22 (Setup #1) - High Lavel
Frequency ' Total Leve! Lirnit |
{MHz} Cratection {dBuY/mj {dBUVim) Margin {dB}* Folarization
7441000 AN 434 540 1N A \artingl
12402000 A 43.0 £4.0 11.0 Horizantal
12402.000 A 42.8 54.0 11.2 Vertical
7441.000 AV 41.1 54.0 12.8 Horzontal
9821.000 AV 39.2 54.0 14.8 Vertical
9821.000 AW 39.1 54.0 14.9 Horizontal
Judgment: Passed, minimum margin of 10.6 dB.
Northwest EMC, Inc. Regort No. MICNO042 Page - 16



FCCID: LC6-4120

6.0 Radiated Emiasions Data comn’t

Antennas Amesica Model M2 A5FPT (4} and Model SPJ-M2.45SPT (2} (Setup #2) ~ Low Levei

Frequency | Total Lavei Limit N
{MHz)} Blatection {dBuv/m) {dBuv/mj Margin (083" Palarization

7210.000 AV 47.8 54.0 6.2 Harizontal
721 0. 000 A 47.2 54.0 5.4 Vartical
1201 8.000 AV 43.5 54.0 10.5 Vertical
12012.000 Ay 43.4 54.0 10.5 Harzontal
5614 000 A 3a8.7 54.0 15.3 Wartical

9614, 000 Ay 38.5 54.0 15.5 Harizentai

Judtgmemt: Pageod, minimum margin of 0.2 U3,

Antsnnas Amarica Model M2.45FPT {4} and Modei SPJ-M2.455PT (2) (Setup #2) = Mid Leve

Fraquancy Total Level Limit
{MHz} Detertlon {dBuV/m} {dBuW/m} Margin (dB}* Folarization

T326.000 AY 43.7 54.0 10.3 Vertical
TAZR.N0N AvS A2.8 4.0 10.3 Horlzontal
12210.000 AV 42.0 54.0 12.0 Horizontai
12210.000 Ay 41.8 54.0 12,2 Vertical
FTE7.000 AV 38.9 54.0 15.1 Vartical
9767 000 AV 28.9 £4.0 15.1 Horizontal

Judgment: Paszad, minimum margin of 10.3 dB.

Antanna America Model M2 45FPT (4) and Model SPL-M2.458PT {2) (Setup #2) - High Lewvs)
Frequency Total Level Limit

{MH2) Datestion {dBuVim) (adBuV/m) Margin {dB)* Paigrization

7440000 AY 43.2 54.0 10.8 Horzontai
12400.000 AV 428 a0 11.2 Vartical
12400.000 AV 42.3 54.0 11.2 Horzontal
7440.000 AV 42.3 54.0 11.7 Vartical
9821.000 AV 39.2 E4.0 14.8 Hanizontal
9921.000 AY 3s.0 54.0 15.0 Vartical

Judgment: Passed, minimum marqin of 10.8 dB.

Test Porsonnef:

Testar Signature

Typed/Printed Name: __Dan Hags

Northwest EMC, inc. Report No, MICNOG4Z Page - 17



FCC ID: LC6-4120

Northwest EMC, Ine.

Varsion B8 2. M, 1588

EUT Hama! LCB-d120 v/ naw Sertmmne Horlzontale X
Serinl Humber: Vertical =03
Maruischerar: Micran Cammunications lnc.
Job Numiber: MICHO42
Tast Darte: 04-20-1508
Tamtad Bry; Dan Many, TE-Oa
Tust ytanca: ¥ maters.
Commste: Run 31, Setup i1, Low lavel,

dBuvim FC2 Claxy B (3 Matnr Specifextian Limit}

103G

20

B0

T0

&0

=0

40

30

20

10

i
T GHz 10 GHz 100 GHz

Frequency Meter Distector Armanna Antanna Freamp Cable
Factor Horizontal

Rasding

ot

ain

Loas

Adheted  Spe

Table  AntennaCompared

Aziruth  Haignt (T Limit)

M ALY E, of {dB}
1218000 413 Pr 40,8 HHRM 336 f.4 55,9 34.0 0.a 1.4 1.2
12018000 4t.0 =0 A0 8 VHRM  33a F.A =] Seb O [=Ns} 1.0 1.8
T210.000 428 P IF VHRM 328 48 &1.5 54.0 450 1.5 2.5
614000 387 Pl 38.3 HHRN 345 54 44 34.0 0.9 1.0 .3
9614.000 207 PR - B YHRM 343 548 49,0 4.0 Qg 1.0 -5.0
T000 283 P | HHRM 32,8 4.8 47.2 540 430 1.0 5.8
12018.006 200 AW 408 HHRM  33.5 7.4 44 5 4.0 0o 10 45
12018,000 29.5 AY 40.3 VHRM 238 T4 a4 4 4.0 ak4) 1.8 45
7210000 340 AV 371 YHRN 324 4.5 423 54.0 450 1.5 =111
07000 BE K 5.0 WHRM &0 an A1.m 643  t8D.O 1.0 “t2a
4807.000 383 PR 368G HHRM 350 g #1143 54.0 453 10 27
14000 286 AV 391 HHREN 4.5 54 LB 540 ag 1.0 %4
14000 285 AV gz YHEM 348 58 el o940 n.a 1.0 52
F2I0.000 254 Ay arA HHRM 328 4.4 38.n0 540 450 1.0 183
4BO7 000 285 AW 5.0 VHRN 350 3.0 ns 540 18G.0 1.0 -12.5
4867000 272 AV 350 HHRMN 350 3n 02 40 45,0 1.4 238

L]
{m FOF 4%5% Huteckdy
Northwest EMC, inc. Aeport No. WICNOOEZ Page - 18



FCC ID: LCE64120

Northwest EMC, Inc.

Vistioh G52 M. 1596

BUT Namm: LCE-4120 w/ naw aitanna Horlzontzis X

Sarin] Humber: Varteal uQ

Manufscturar Micron Communicstons.inc.

Jaby Hurher: MICHOD42

Tt Cuska: Dil=20~1 DA

Tested By Dan Haws, TE-04

Taxt Distanca; 3 medars,

Gommarnmts: Run M. Satup 31, Mid Laval

FCC Claxz B (3 Mater Spacification Limit)

aBuvim
100 e e AR A R e,
L1 LT T Tl MRS RN J S A [ LR D —— ........ , ...... ....u:. ........... ane
a0 G O - SOOI SOV IOVNE VNS S UL S
() D YT T T T ERRE TR T TTEPT P E.-... ..................... ..........::......-....._..i._... .......
a0 - amaa ";’""""f"""i’""f"'%"'E’"i"";"i"""“"""":"""'"".'" an
50 I T R . R P g SR S A
Y AR S S S ;ﬂ_..%:...,x.fﬁ'. _________ R L .. ........ fredmdede
a0 i ;..-.--.".,....,’.....*.--,-._.--5...-.:;...;...E...;.“:‘_
20 :' :
10 : : E
0 ! : !

1 GHz 10 GHz 100 GHz
Frequency Meter Dastector Anbenina Antenna Frearmgo Cable Adjumied  Spec Tabia  AntsmaCompared

Raading Factor Hanzantal Gain Loms Loy Limit Azmuth Hesgft  (To Limnit)
] W =N B d 'dBuvim ra) (2

12205.000 38.0 PK 40,7 HHRMN 338 7E LR 4.0 .49 1.0 0.4
12209.000 363 I, 40.7 YHRN 336 -] 529 540 0.0 1.2 1.3
TI28.000 422 PK T4 VYHREWM 334 4.7 a1.3 4.0 0.a 1.5 -7
STEB GO0 404 PR 394 HERN 248 a8 &4 &40 0.0 1.0 <28
SYER.K0 Jpd P 38.4 YHRM 346 33 501 2440 a.q T.0 3.3
T3Ze.000 1.0 PK 7.4 HHRM  33.0 47 501 - X1 45,0 1.0 -39
12208000 277  Aw a7 HHRM 338 k-] 423 540 0.0 1.0 117
Fa|oon 332 AY 374 VHRN 330 4.7 42,3 54.0 0.d 1.5 <117
123909.000 275 AW 407 VYHREM 336 TS 471 240 nn 1n RN
4884 30 386 P Ly VHREM 380 .0 418 34,0 104 1.0 a2
dRRA 0D ITT PR w2 HHRN 350 aa 40.5 a4.0 0.0 1.0 =131
f326.000 302 AY 374 HHRM 330 47 g2 S48 45,0 1.0 4.7
763000 28.4 AW B4 YHRN 346 54 391 54.0 Do 1.0 -14.5
a788.000 2R3 AV 04 HHRM 34,8 €9 3an 54.0 0. 14 A5.0
4884000 275 AY 352 YHRMW 250 0 37 34.0 10.0 1.0 -28.3
4884000 B9 Ay L HHRM 380 3.0 X1 34.0 0.0 1.0 Brich=d

AL

Tasmpariiuom TOF 5% Hormichy
1

Northwast EMC, inc.
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FCC ID: LC5-4120

EUT Nama:
Sarinl Numbar:
Manufactirr:
Jaob Numbar:
Tawk Darbe:
Testad By:
Taxt Distanca;
CRunmets:

Micron Communicadons, i,

MICHDO42
4-20-1385

Dan Haas, TE-O4

3 matars,
Run #. Batun #, High Laval

P S SUM S,

Northwast EMC, inc.
LCE-4120 Wi new antsnna

FCC Clnss B (3 Matar Spaciication Limity

-i---C--i---a-u--------;-.-....-...i“..__;.._._'r.

d

i iri

SR R

B il e L R L L T L LT O upupiuppupnpn PPy,

Vistimih B8.1 Mar. tROG

Horzomaim X
Vartical =9

1 GHz 10 CHz 100 GHz
Frequancy Meter Detectar Antenna Antenma Preamp Cable Agjusied  Spas Tode  Amtarracompamd
Reading Factor Honzortal Galr Loss  Level Limit  Agmuth Heignt  (Ta Lmm)

(MHZY __ {dBW fdRvmi ‘eftical (o8} [O8) fgEyWim) (dBuWim) (gecmee) (meters  [EN
T2402.000 40.3 PR 408 HHRM 338 TA 543 S4.0 a0 1.0 6.9
12402000 30 = 408 VHRN 3R T8 548 240 a0 1.0 Q.8
T44.000 427 Pk ar WHEN 33,2 4.7 1.9 540 135.0 1.7 =21
821 000 400 PR 8.5 YHRN 345 80 510 540 0.9 1.0 -39
831,000 400 Fi 2583 HHRN 345 4.4 51.0 S4.0 0.0 1.0 -3.0
7441000 413 PK ar.7 HHRM 332 47 50.8 530 450 1.0 =35
T441.000 342 Ay ¥y YHRN 332 4.7 43 4 540 135.0 11 -t0.48
12402000 284 AV 406 HHRN 338 TE 430 540 ag 1.0 -11.10
12402.000 28.2 Ay 404 YHREM 336 78 428 ¥ 2] nn 1n 1.2
4%60.000 283 PR 6.4 YHRM 350 30 420 540 1406 10 120
T4 000 218 Ay ETS HHRM 332 4.7 411 o4.0 4540 1.0 128
49683000 37,2 PK 254 HHRM 350 g 40,7 240 1350 1.0 -13.3
8921000 282 Ay 395 VHEM 345 8.0 382 £4.0 0.4 1.0 148
GE1.000 281 AW ga HHRN 345 G0 391 340 a0 1.0 -14.9
4850.000 271 AY n.g YHRM 350 Y] J0.3 54.0 1400 1.0 =235
4980000 288 AV 354 HHRM 350 .0 a0.2 540 135.0 1Q 236

AR

Tampariaida TOF 43% Humedby
y

Northwast EMC, inc.

Report Mo, MIChO0E2
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FCC iD; LCG-4120

Korthwest EMC, Inc. Varman 5., Mur. 1884
EUT Nama: LCE-3120 W new antenne Horltomta= X
Sarlul Hurmbar: Varteal 3 d
Mamfachurar Micran Communications,inc.
b Humbksrs MISHOL G
Tust Dt 04d-20-1888
Textad By: Qan Haars, TH-O4
Tast Cistance: 2 matars.
GCommants: Run ¥, Saiup #2, Low Laval

FCC Clars B (3 Mater Spacification Limit)

aABLim
OO0 jeescrmsmsansaes R R PRy e oy AES g P presprenpees e
%0 : At S T R T RN O SRR I
80 . : : :
70
=] e NN R RN R R T AT AE] R = em e s m e mm g s e e tmmmm s mg ammssmmagmsmseserrrpens gy e
; A S O s SN
=14 N Y PRSP Y ?““"HE ------ g—r---:—nré--::é‘-:i--diﬂ}' --------------- ;— -------- :: ------ ;--.--.--?---?-.-d:_---in.-az--
40 "“"'“"“",:'"“""‘:'"""f""'"'"'!"'E'";'":':Ei:"""'""'"'i""""'i"""'E‘""fl'"":"'i'":"""
a0 ' !
20
10
LH
1GHz 10 G 100 GHz
Fraquency Mester Dwewsctor Amtenna Antenns Preamp Cabke Adjusted Spec  Teble  AntermaCuamymansd
Resing Factor Horrartal Gain Loz Leval Limg  Azimuth Height  {Ta Lirmdt)
{MHZY _ fdBuv] (Rt Vartsa  (dB) (B} faBuviimi (dBum ideagree)  (metsrsy (6B
12018000 405 Pr 408 HHRM 338 7.4q 551 S4.0 3.0 1.0 1.1
7210000 484 P 71 HHRN 328 4.4 543 4.0 2e0.0 1.0 0.3
12015000 386 PR 40.8 VHRM 338 7.4 54 2 54.0 an 0 0.2
TH0000 &5 FK a7t vHRN 328 46 53.4 5S40 2800 11 OB
9514000 393 PK 9.3 HHRN 348 58 49 6 4.0 a.0 1.0 4.4
40 32 PK 393 YHRM 348 5.8 q49.3 S0 an 1.4 4.5
210000 349 Ay T HHRN 328 46 478 540 MDA 1.4 .2
7290000 343 Ay 71 vHRM 328 4.6 47.2 =40 2800 1.1 5.4
4807 0080 413 PK 5.0 YHRM 350 g dd 3 G40 2800 1.1 4.7
4807 0 408 BK 50 HHRN  35.0 3.0 438 £40 2700 .1 -2
12018.000 28.9 Al 40.8 YHRM 33.6 T4 435 S34.0 2.0 1.0 -10.3
12018.000 288 Al 4.8 HHRN 338 T4 43 4 54.0 04 1.0 106
SE14.000 284 AW 3923 YHRM 348 58 36T 54.0 03] 1.0 -18.3
SE14000 282 Al J9.3 HHRM 348 S8 35.5 ad.0 2.0 1.0 -15.5
4807000 A28 An |4} YHRN 350 30 358 540 2800 1.1 -18.2
4807.000 299 Ay L1} MHRM 3540 3.0 32.8 54.0 2700 11 «21.1

Tarrpersurs TOF 434 Huroily
b

/' —
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FCC ID: LCS-4120

Northwest EMC, Inc.

Wersion S8 W, 100e

T Huuna: LCEA120 Wi P datianna Hortzommis X
Sartal Humbaer: Vecllcul = O
Manufscturss: Micran Sommunications,Inc
ok Humber: MICkaa42
Tust Data: Od4-20-1553
Tested by: Dan Henas, TH-04
Taxt Distanca: 3 matars.
Comdmamts: R #. Satup #2, hid Laval
FCC Claax B {3 Matar SpacHication Lim
aBUYIm { P L]
100
)
a0
o
0
SH
40
a0 3
0 fereee f :
1 — : :
. : : : : :
1 GH2 16 SHz 100 GH2
Frequency Maeter Datecior Amenna Antenna Freamp Cable Adjusied Speg Table Anbenne Companed
Resaing Factor Homgortal Gmin Loss Lo Limt  Aznmuth Hewght (T Limif)
(MHzZ) (R [gfufm Wertical fgEW  (dB) (dBuvim (dBuvm) {degree) (meters)  (dB)
12210000 38.8 PK 407 YHRM 338 7.5 534 540 0.a .0 .4
12210000 387  PK 407 HHRM 335 78 831 540 na 1.0 -0.7
TIHXMG 427 PK ir4 YHRM  33.0 4.7 518 240 ZFaQ 1.4 2.2
TIANG 427 PK T4 HHRM 330 4.7 518 sS4 00 1.4 22
g7s7oqn 380 PK 54 YHRM 348 5.9 ag 7 540 n.a 1.0 4.3
gys7a00 387 PK 8.4 HHRM 348 59 49 4 54.0 oo 1.0 -
4884000 410 FK .2 VHFN 350 aa 44 7 340 2800 1.1 08
TA2HA00 3445 AV ar4 YHRW 330 47 a3r 4.0 o 1.4 -10.3
TazBuy  beha AV T4 HHRN 33,0 a7  aza CE TE R VAT 1.4 -E0.3
4R4000 403 PK B2 HHRN 380 3.4 435 40 2600 1.2 -10.8
12210.000 7.4 AV 40 7 HHRM  33.B TE 420 4.0 0.0 1.0 <120
12290000 272 AW a0.7 YHRW 338 7.8 418 940 00 1.0 122
STET.O00 M2 AV 10.4 VYHRHM 48 38 k-4 A4 o0 1.0 =151
OFEFO0D 282 AV 9.4 HHRM 344 3.9 58 540 2.0 1.0 154
4BBAD0DD 322 AV Wz YHRM 350 30 54 540 2600 11 ~18.8
4EB4000 30E AV 52 HHRW 250 a0 323 540 2400 12 <332
M aé é Tarparktce TOF 45% Hurmisty
- 1
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Northwest EMC., Inc.

harmenn A T iar S

EUT Hama: LC8=4124 wi vy antenma Harizontais X
Jarind Humibar: Verdcali =0
Manufacturer: Mieron Cammunicwifors.nc.
Job Numbar: MICNOOLZ
Test Date: 04-20- 1958
Taxed By: Dan Hows, TE-OA
Tasxt Distanca: 1 memrs.
Commearnts; Run #1. Setup #2, High Lavad
P FGC Clexy B {3 Muter Spacification LImit)
100
a0
-1y ]
TQ
an
50
40 . Z
0 e |
20 oot :
0 — ; :
o : . : !
1 GHz 10 GHE 100 GHz
Frequericy Meter Cwtecior Antémna Antenna Preamp Cable Adusted Spec Table  Antahna Cormparsd
Rmading Factor Herzontal Gan Lozs  Loved umit  Asmmuth  Haight (To Limi
{ m] W, im e (meters)  {dB]
12400.000 <08 PR 400 RN 338 Ta 334 34.0 a.a 1.0 1.4
T2400.000 389 PR 408 WHRM 336 FA 545 a0 a.a 1.0 0.s
TA40,000 428 PK aae HHRM 332 47 9.7 540 3000 1.3 -23
7440000 421 PK 76 WHRN 33.2 47 312 S40 3000 11 28
5921.000 288 PK /5 HHRM 34.5 60 308 4.0 0o 10 =3.2
g921.000 2\[2  PK 395 WHRN 345 8gn 302 30 oo 140 38
4080000 4204 PK a5 4 YHRN 350 30 424 a4l 3000 1.2 102
4560000 288 PK 384 HHRM 390 3a 43 sS40 2800 1.4 -7
TG00 34 AW av.a ihiRH 022 T Az 40 3000 1.3 -10.g
12400000 282 AV 40,8 VHRM 328 7€ 428 54.0 an 19 -11.2
12400000 ZRZ AV 408 HAHRN 336 T6 4248 540 a0 10 A2
TA0000 332 AV . WHREN 332 4F 423 540 3000 11 AT
9921.000 282 AV 3|5 HHRN  34.5 g9 292 540 0.0 1.0 -14.8
S821.000 280 AV 395 VHRM 245 A0 380 540 00 1.0 -18.0
4060000 1 AV 354 YVHRM 350 A0 345 5490 30045 1.2 -18.5
4960000 304 AV 5.4 HHRRM 350 g 334 540 2800 1.4 -20.2
ﬂ'/ T
- %é %
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FCC ID: LCB-4120

6.1 Field Strength Calculations

The fialg strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Ampiifler Gain {If any) from the measured level, The basic equation with a sample caiculation |s as
E‘gustiﬂmﬂF +CF - AG
where : F& = Field Strength

RA = Mezsured Lavel

AF = Antenna Factar

CF = Cable Attenuation Factor

AG = Amplifier Gain

Agguma o receivar reading of 52.5 dBu\ ic oblained. The Antarna Factor of 7.4 and a Cable Fastor of
1.1 is added. The Amplifier Gain of 29 dB s subtracted, giving a fieid strength of 32 dBuV/mater.

F3=525+74+1.1-29 =32 dBuv/meter
Level in u¥im = Commoen Antilogarithm [{(32 dBuVimP20] = 39.8 u¥im

6.2 Measurement Bandwidths

Peak Data

180 kHE - B0 Mz it it sare i mr s marREErrE iR TR R Erra At rrrra T A A aas 10 kH=
D MHZ - 1000 MHZ . e v e as s era s am s e 2o e oo reon e e b L 100 kHz
R LT L LT W | OO 1000 kHz
Quasi-peak Data

I T I ¥ 1 qkHz
LT b [ 1 T 1T | PSPPI 120 kH=z

Average Data
1000 MHZ - 10000 BHZ........ooceivie e ettt nrsss s bas s sme e e e e e 1000 MHz

Above 1 GHZ, all paak radialed measuremants used a viden pandwigih 5at o 1 MHZ,
Above 1 GHz, alf average radiated measuraments used a video bandwidth set to 10 Hz,
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FCC 1D: LCG6-4120

7.0 Measurement Equipment

Instrument | Modsi | Serlai No. | Freg Rangs | Last Cal | Cal Dus

Spectrum Analyzer HF 8583E 34140000634 S kHz -~ 2.3 GHz 0S/18/98 05/18/29

Horm Antennza EMCO 3115 4074 T GHz - 1B GH=z 10/03/97 10403409

Pre-Amplifler Mitag. 4568374 1 GHz - 20 GHz 072088 O720/00

High Pass Filter MicroLab FXRHD- nfa 4 GHz High Pass NCR HNCR
40M Fiiter
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FCC ID: LC6-4120

Appendix I: Measurement Procedures

Each frequency was measured in both the harlizontal and vertlcal antenna polanzation's,

The EUT position was maximized for aach frequency, for both the horizontal snd vertical antenna
polarization's, using a remotely controlied turntable.

Tha antenna height was varied from 1 - 4 metars at aach frequency, for both the horzontal and vertical
positions to maximize the emission leval.

The cable and peripheral positions were manipuiated to ensure maximum leveis at each frequency for
b hipizonlal and vertical antenna polarization's.

Measurements 30 MHz - 1000 MHz are made at an antenna to EUT distance of 3 meters.

Measurements 1000 MHz - 10 GHz are made at an antenna to EUT distance of 3 melers.
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Appendix lI: Antenna Information

Antannae: set up #1

Sheil RFID Antenna Specification

1. Introducticn

Thia apacification dataila the requiremenis of the WUppor Antenna Arrey Assomblios vasd by Shell il in
ratail automotive fueling. These antannas are to be used with a Micron Communications RFID system
integrated int existing fual dispensers. This includes fuel dispansars manufaciured by Gilbarco,
Sehiumbergar, Takheim, and Wayne.

2. RFID System Degeription

Tha Micron/Shelt dizpenser RFID System is comprised of an interrogater (Micron Maodel 41209, an
external power supply, 3 serial communications cable, antennas connected (o the interrogator via coaxial
cables, and the RFID tags (both key and car). Each fual dispanser requires a single interrogator that will
support the bwo fueling sides of the dispensar. Each dispansar side will have its own antenna subsystem,
Tha antenna subsystam is comprised of four (4) antennas. Three antennas wii be rmounted near the top
of the dispanser in it own housing and the fourth is lo ha mounted near the dispenser display panel
{probabiy inside the dispenser). At the top of the dispenser there will be two transmit antennas and ane
raceive antenna. The fourth antenna, near tha display panesd, will be a transmit antenna.,

3. Electrical Specifications

3.1 Car Tag Anterma Assambly. The Car Tag Antenna Assembly shall consist of two transmit
antennas and one receive antenna all in one assembiy,

3.1.1 Tranamit Left (Label - TX1} & Right (Label - TX2) The specifications for the two tranamit
antennas in the aasesmbly are idantical.
3.11.1 Center Frequency. The canter fraquency of the transmit antennas shall be 2 44 GHz.
3112 Bandwidih. The bandwidth of the transmit antanras shall be no less than 150 MHz.
3113 Antenna Gain.  The antenna gain shall be 10 + 1 dB| over the bandwidih specified in
112
3114 Pointing Angle, Tha baam pointing angle down from herizontal shall be 65 + 1
drgrees.
5 E-Plane Beamwidth. The E-Plana bearmwidth {up & down) shall be 40 + 5 Degrees.
B H-Plane Beamwidth. The H-Plane baarwidth (side to side) shail be 50 + 5 Dagrees.
.7 Impedanca. The impadance of the antennas shall be 50 Ohms,
g VYEWR., The VSWR shall not exceed 2:1 over the bandwidth specified in 3.1.1.2.
9 Power Handling. The antennas shail be able to withstand a minimum input power
level of 1 walt with no damage.
3.1.1.10 Polarization. The polarization of the antennas shall be linearin the vertical
orientation.
3.1.1.11 isglatlon.  The isolatlon between sither transmit anténna and the receive antenna in
the zame agssembly shail ba at least 40 dB.
3.1.1.12 2™ and 3" Harmonic Suppression. The gain at the 2™ and 3™ harmanics will be less
than 2 dBi.

Lt L G £ £a2
— b ol omd ek
P A
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FCC ID: LC6-412¢

3.1.1.13 Side Lobe Suppression. The side lobe suppression shall be mare than 20 dB from

main beam,

3.1.1.14 Connectors. The connectors shail be femala TNC and located as shawn in drawing 1.

3.1.2 Receive Center [Label - RX)

121
3.1.2.2
3123

J.1.24

3125
1138
3127
3128
3.1.28

3.1.2.10
31211

Center Frequency. The center frequency of the receive antenna shail be 2.44 GHz.

Bangwidin.  The bandwidth of the receive antenna shaii be no less than 150 MHz.

Antenna Gain.  The antenna gain shall be 5 * 2 dBi over the bandwidth specified in

3.1.1.2.

Fointing Angle. The beam pointing angle down from horizontal shail be S +1

degraas,

E-Piang Beamwidih. The E-Plane heamwidth (up & down) shall be 50 + 5 Degress.

H-Plane Baamwlidih. The | I-Plans e width (sidp [0 side) shall De oU + 5 Degrees,

Impedance.  The impedance of the antenna shall be 50 Ohms.

VYIWR. The VSWR shall not excesd 2:1 over e bandwidih specified in 3.1.1.2.

Power Handling, The artenna shall be abie to withstand a minimum input powar level

of 1 watt with ne damage.

Polarization. The polarization of the antenna shall be linear in tha vertical
origntation.

lsclation.  The isclation betwesn the receive antenna and aither transmit antenna in

the same assambly shall be at least 40 dB.

3.1.2.12 2 and 3" Harmonic Suppression.  The gain at the 2™ and 3™ harmonics will ba less

3.1.2.13

than 2 dBi.
Cennectors. The connector shall be famale TNC and located as shown in drawing 1.

3.2 Key Tag Antanna (M/ACom ANP-G-116)

32141
3212
3.2.1.3

3314
3.21.5

3216
3217
3218

3218
3.21.10

32111

Center Frequancy. The center frequency of the antenna shall be 2.44 GHz.
Bandwidth. The bandwidth of the anterna shall be no less than 150 WMHz.

Antenna Gain. The anienna gain shall be 3 * 1 ¢Bi over the bandwidth spacifiad in
3212,

E-Planc Boamwidth.  The E-Plane beamwidth (up & down) shal be 80 + 10 Dagrees,
H-Plana Beamwidth. The H-Flane baamwidth {side to side) shall be 80 + 10
Degress,

Impedanca. The impedance of the antenna shail be 50 Ohms.

V3WR. The YSWHR shail not exceed 1.5:1 over the bandwidth specified in 3.2.1.2.
Power Handling. The antenna shail be able to withstand a minimum input power [evel
of 1 watt with noy damaga

Poiarization. The palanization of the antenna shall be right hand circular.

Axial Ratlo. The axial ratio shall be less thar 2 dB over the bandwidth speciied in
3.2.1.2 and over a beam width of + 20 degress.

Cannactors. The connectors shaill be female SMA and located as shown in the
altached data sheet,
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4. Mechanical Specifications

4.1 Car Tag Antenna Assambly.

4.1.1 Dimensions. The dimensions of the antanna array are shown in drawing 1.
4.1.2 Labeding. The antanna conneciors will be labeted Tx1, Rx, & Tx2.
4.1.3 Antenna Houging and Radomae.
4.1.3.1  Calor. The Upper Antenna Amay assembly wiil be enclosed in a radome that is of 2
specified colar(s). The vertical mount shail be painted Shad vallow. The color shall not
fade over the Iife expectancy of the antenna assembly listed in section 4.1 4.

4.1.3.2 Texture. The surface texture of the radome shall be TED.
4131% LIV Resistance, The radome shaoill be UY reaistant.

4.1.3.4 Ol & Gas Resistance. The radoma shall be resistant to oil & gas.
41.35 Lie Expectancy. The fa expectancy for the Upper Antenna Arrays is 15 years. Al
electrical and mechanical specifications shail be met for this pariod of time,

4.1.4 Antenna Mounting. The antenna array will ke mounted to the spandrel vig a mounting plate
aftached to the spandrel. This piate will sarve two prrposes, it will provide a tempiate as to
where holes are required for mounting the arrav and it will pravida monrting hooke for
hanging the array.

4.1.3 Environmental. The antenna assembly shall withstand temperature vanations between —40
and +85 degrees centigrade. The antenna assemblies shall also be watarproof.,

4.2 Kay Tag Antenna.

4.2.1 Dimensions. The dimensinne of the Key Tag Antenna are shown in the attached M/Acom
data sheet for the ANP-G-118,

4.2.2 Antenna Mousing and Radome.

4221 Qil & Gas Resistance. TBD

4.2.3 Life Expectancy. The lfa axpectancy is 15 years. All electrical and mechanical specifications
shall ba met for this period of time.

4.24 Antenna Mounting. The Key Tag Antenna wiill be mounted an a PWB. The antsnna should
be designed to operate within specifications when spaced back 1 inch from a lexan or
Plexiglas face plate,

4,25 Environmental. The Key Tag Antanna shall withstand temparature varigtions between 40

and +85 degrees centigrade. The antenna shall also be waterproof,
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Drawing 1
Upper Antenna Array,
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! W7 AME crvmpan v

2.4 GHz Patch Antenna for ISM Band

ANP-C-116

¥

Clivaler Folarizangn MiDintizes Multtpath Efacrs
Variou Types of Inmn Connector Available
Variecy of 1S Application

Dencription

The ANPC116  pach  aptema @ oa henmisphear:
icalfonmmidirectonal amenoe. B s qurdacdy poianized to
Aurimiss aonasicy 18 fading io bhigh ucullipach envirammeng,

.
L]
-
s Low VSRR
.
-

Thdsduublemtﬂnnlhuaﬂumnﬁmnnthum-ku it
sulthle for suwrise mount applicagons. I ean be oped for @
Wiuyﬂ“”qpﬁudnmmhubwmm,wmmﬂ
mmmmmmmmmmgm

Specifications

’mmw Aunie 2400-2485 MHz .
Paak Guin 4 g8 Min o — -
Folmrization Fingie Hare Cirutar _ . i ‘
Momirm! Impedance 5 Chreg - |
YEWR 201 May
A. F. Powar Hundaing 1W Avg, Mo

AW Pask b

Sannector Type SMA. Farnals

L eight 1.5 oz Max

Specifminng Subinct 17 Change Wil Nokor AR

Movth Amisvksy: T, {300) 368-2090 *  AalaFacific: Tel. +852 2111 8088 +  Ewops: Tl -+ {1344) BER-505
Fax (BOq0) §18-2843 Fax 85 I 7111 8087 P =il (134a] 300027

MA-COM Inc.
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Antennae: set up #2

SPJ-M2.455P Antenna

Engineering Data

5. Electrical Specifications (Typleal)

Fraguency 2.45 GHz
Gain 8 dBi
Bandwidth — MHz for 2:1 VSWR 100 MHz
Horzontal Seamwidth &0°
Vertical Beamwidth 50°
Maximum Power input — Watts 100
Frant — to — Back Ratio =30 dB
Efficiency 25%
Connecter Various, TNC/TNG RP/GMAN
Lightning Protection Direct Ground
Palarization Linear
Cross Polarization =20dB

5.1 Mechanical Specification
Width — in. frmm} 4.25 {108}
Height — in. {mrm) 4.25 108}
Depth — in. {mm) 1.128)

Case Material High Impact UV Stabilized ABS Flastic
Wind/lce Loading Area 18 in?

Rated Wind Yelocity 0 mph {kmihr) T3 {241.5)

Lateral Thruat ¢ 100 mph = s {kgQ) 4 [8.318)

Torsional Moment @ 100 mph with Std. 1 .2204)

Mounting — ft.1bs {m/kg)
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SPJ-M2.45FP Antenna

Engineering Data

6. Elsctrical Specifications {Typical)

Frequency 2.45 GRz
(Gain 12 dBi
Bandwidth — MHz for 2:1 VSWR 100 MHz
Horizontal Beamwidih aQe
Vertical Beamwidth 20°
Maximurn Power Input — YWatts 100
Fruni — 1o — Back Ratio =30 dB
Efficiency 75%
Cannactor Varigus: TNC/TNG RP/SMAN
Lightning Protectian Diract Ground
Potarization Linear
Lross Polarization >20dB

6.1 Machanical Specification
Width — in, {mm) 7.125 (181}
Height — in. {mmy} 7125 {(181)
Depth — in. (mm}) 1.25 {31.75)
Case Material High Impact UV Stabilized ABS Plastic
Wind/Ice Loading Area 49 in*
Rated Wind Yaiocity - mph {krn/hir} 130 (241.5)
Latersl Thrust & 100 mph — Ibs (kg) 10 (22.04)
Torsignal Moment @ 100 mph with St 2 {.4408)

Mounting — #./lbs (mikg)
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