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FCC ID: L C6-4120

1.0 General Information

1.1 Product Descriplion

ManUEC PGS BY s et Micron Communications, InG,
E N L =L SO 3174 South Denver Way  Boise. ID 83705
Tl Rerquasted By sttt ettt e e eeeme s e e s Joe Hofstra
BADTIE] ..o e s rrenraeres Micrestarmp Interrogator Modsl 4120
L ST D OO LC4-4120
SEMG| NUMDETTS] .ot e et emt st s et mrarar e reeeeser et BETA 02
Date of Tast i i s e een January 20, 1998 through Febvoory 21, 1998
JOB NUMBIET . e e e ettt rrarnnras MICNOO23

The Equipment Under Test [EUT} is the Micren Cormmunications Microstamp Interrogator,

Maodel 4120 The Micradormn system employe beth direct sequancing and frequanay hopping
techniques. operoting in the 2400 to 2483.5 MHz band. The fransmitter and receiver are
contained in a box called the Microstamp Interrogator, The Interogatoris DT powered and has
a senal port interface for PC connection. The Interrogator alse has six kansmit ports and six
recaive ports. Six ransmit antennas and six receive antennas are connected io these ports vic
cooxial cable.

The EUT was tested with Standard TNC Connectors,
The directional gain of the antennas do not exceed 4dBi.
Hardware Description {For further detail, reference Appendix iV, Hardware specification);

. locks/Oscillators Fre ngfes: 2400 MHz - 2453.5 MHz
+ Porie: R1.RZ R3, R4, R5 R4, T1.T2 T3, T4, 75, T4, Senql |/

Nonthwest EMC, inc. Report No, MICNOD23 Page - 3



FCCID: LCE-4120

1.2 Related Submittals /Grants

The EUT iz simifar to FCC ID LCAS249U, The gramt of appraval was issued for that unit S/15/%7.

1.3 Tested System Details

EUT and Peripherals

hi=Tual FOC MY Meecription and Sarial Mo,

EUT LCA&-4120 Micron Communicotions Microstamp Interrogator
Serial No. BETAQZ.

FC EIMLP4BACYC Intel Mode! S4R63X254F, Serial Na., ADD 40785,

Moniter ARBGDMI7SE2T IBM Mode! P70, Seral Na. 23-92843.

Keyboard EBHKB-5923 [BM Model KB-8923, Serinl Mo, 0191344,

Mousse DILMSF14R Compag Madel M-5F14-6MD. Serial No.
LT342R 10707,

Paralled Printer BEMPBSOA, Epson Model LX300, Serial No. 1YLY 179974, |

Antenngs {12)

DC Power Supply

Antennas Amerca Model M2-455FRPA,

Iy lak, Model FCI0IRFY, Serial NQ, Y5a5%43,

Northwest EMC, Inc. Repod No. MICNDO2] Page - 4



FCCID: LC8-4120

Cables:

ltem Descriptions

house 1.8 rmeters in length. Unshielded and no ferrites attached. P$/2 style
connectors, Permanentty attached to the mouse and connected to the
mouse port of the PC.

Keyvboord 1.8 meters in length. Unshiglded and no ferites attached. PS/2 style
connectors. Permanently aftached o the keyvboard ond connected the
kevboard port of the PC.

Vicleo 1.8 meters inlength. Shielded and no ferrtes attached. Metal connector
DACksNels. Femanently attached 1o the monitor and connected to the
video port of the PC,

Serial Cable 1.0 meter in length, unshielded and no fenites atached. Plactic connector
backsheds. Connected from the I/O port of the EUT to the COMI port of the
PC.

Fower 1.5 meters in length, Unshielded and no ferrites gttached. Connected from
the EUT to the external powear supply.

Antennag Twelve cables. 3.0 metets in length. Shielded and no ferrites attached. TNC

connectars. Connected from the fransmit and receive pors on the FUT 1o the
antenngs,

Northweast EMC, Inc. Feport Na. MICNDO23 Page - 5



FCCID: LC6-4120

1.4 Test Methodology

Both conducted and radiated testing was performed accarding to the procedures in ANSI Cé3.4
{1992}. Radiated testing wos performed at an antenna to EUT distanca of 3 meters. Plagse
reference Appendix | for further detall on Test Methodology.

1.5 Test Facility

The Open Ared Test Site and conducted mena remeant facility usad to collect the radicted and
conducted datq is located ot

Narthwest EMC, Inc.

30475 NE Traiis End Ln
Newberg, OR 97132

{5} BRA7-5RAA

Fax: 537-5542

The Open Areq Test Site, and conducted measurement Facility is located in Mewtierg, OR, at the
address shown above. These sites have been fully described in reports filed with the FCC

{Federal Communications Commission), and accepted by the FCC in latters maintained in our
fil =g,

Northwest EMC, Inc. is recognized under the United States Department of Commerce, National
Institute of Standards and Technaology, National Yoluntary Laborataory Accreditation Program
[NVLAP) for satisfactery compliance with criteria established in Title 15, Part 285 Cods of Federal

Regulations. These criteric encompass the requirements of ISO/AEC Guide 25 and the relevant
requirements of 150 2002 [(ANSI/ASQC QF2-1787) us wppliers of calbralion of 1esT resulls, NVLAP
Labx Code: 20005%-0.

Northwest EMC. Inc. has been assessed and accredited by NEMKO [Norwegian testing and
cerfification body) for Eurcpean emissions and immunity tasting. As a result of NEMEO'

iaboratory assessmenit, they will accapt test results from Northwest EMC, Ine. for product
v lifiuealivn {Au i rsnigalion Mo, ELa 119),

Northwest EMC, Inc. Repor No. MICNO023 Page - é



FCC ID: LC6-4120

2.0 Product Labeling

Figure 2.1 FCC ID Label

FCC ID: LC6-4120

This device complies with part 15 of the FCC Rules.
Cimaration it sanjact 1o tha nllowing bwo conditions:
{1} This device may not cause harmful interferences,
and [2) this device must coccept any interference
received, including interference that may cause
undesired oparation.

Northwest EMC, Inc. Report No. MICNO023 Page -7



FCC i: LCG-4120

Figure 2.2 Location of Label on EUT

SESEERERERET

FCC D LCA-4120

N _/

Boltom of EUT
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FCC ID: LCE-4120

3.0 System Tesi Configuration

3.1 Justification

All operating modes of the EUT were investigated. Data was taken with the EUT configured for
lones, rrid, arme high X0 AIT frequencies,

The EUT has six identical transmit ports and six identical receive ports. Only one transmit and one
receive port can be active at a time. Pre-scans were perfarmed to evaluate different
combinations of transmit and receive antennas. Antenna conducted emissions data, as well os
bandwidih occupancy and power output data were measured for all fransmit ports, though

Part & and Port | exhikited all of the highest ermission level ung were used for some
measuremenis.

Anterna conducted emissions and radiated emissions in the restricted bands of 15.205 were
measured with the EUT transmitting o CW, no hopping signal for low, mid, and high frecuencies,
Anfenna conducted emissions and restricted bancg dota was submitted for all fransmit ports,

Radiated emissions wera measured with all the antenng Rorts connected to g coaxial cakble
and antenna,

Note: The EUT was tested with TNC connecters. Units offered for sale will ihcorporate Reverse
Polarity THC connectors on the transmit parts for units not intended for professional instatlation.

3.2 EUT Exercise Software

A Windows™ based program called Microstamp Standard Assist V3,45 {3 4600} was nun off the
hard-disk in the PC. It allows the EUT to be configured for happing or no hopping (C/W) transmit
modas A typicat frequency application s simulated by a reutine called “Dots Animation”,

3.3 Special Accessories

A power/serial test cable was used.

3.4 Equipment Medifications

Mone,

3.5 Configuraflon of Tested Syslem

A minimum systemn canfiguration was utilized per ANSI C43.4 section 11 2). consisting of a
Personal Camputer, kevboard, mousa, moritor, and printer. The EUT was the serial device, The
test saftware which exercised the EUT was run off the hard disk insids the PC.

Northwest EMC, Inc. Repart No, MICNDO23 Page - 9



FCC ID: LC6-4120

5.0 Photographs

Radiated Emissions, Test Setup.

Radicted Emissions, Test Setup.

Northwest EMC, Inc. Report No. MICNDO23 Page - 14



FCCID: LC6-4120

5.0 Photographs

imterface Cables, Test Setup.

MICNOO23
4120 g
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FCCID: LC6-4120

5.0 Photographs

Conducted Emissions, Test Satup.

Conducled Emissions. Test Setup.

Northwest EMC, Inc. Report No. MICNOD23 Page - 18



FCC 1D: LC6-4120

4.0 Conducted Emissions Datag

&.1 The initicl step in collecting canducted datais o spectrum analyzer, peak scan of the entire
measurement range. Al signals with less than 3 dB margin are then measured using a quasi-
paak detector. Compiete graphs and dota shests may be refarenced on the following poga.
Minimurn marging are isted below:

FCC Pert 15 Specification Limits

Freauency Netecter Maooresad | aesl Adiustad Leval Lirnit rAzargin Load
[MiHz] {ciBuY] {Meaqs.Level - 13cB) [dBUY) {8

0.437 QF 52.2 39.2 4B 8.8 High
0,495 P 49.8 348 48 11.2 High
0.537 GP 48.0 35 48 13.0 High
0.603 P 443 na 48 16.7 High
Frequency Detector  Meosured Levsl Adjusted Level Lirrit rAargin Laad
{MHz) [dBuV} [Meos.Level - 13dR] (dBuv) {dB)*

0.450 GIP 523 393 480 B.7 Low
0445 QP 51.7 8.7 450 %3 Lo
0487 ] 50.4 374 43.0 10.4 Lewy
0505 @F 47.6 36.6 45,0 11.4 Low
0.5580 P 446.7 3.7 48.0 143 Lowy
0.432 QF £1.7 287 48.0 193 Low

The emission levels shown above were made wsing o Quosi-Peak detector. Measurements wera
also mads using an average detector. Since the difference in those measurements was grectsr
than ¢ di, a 13 dB relgxqilon was oppied 10 The Guosi-Peak medsursmsnts,

{Reterence 15.107 (3d)).

All readings fisted above are Quorsi-Peck, using an IF Bandwidth of 2 kHz, a video filter wos not
used.

Judgment: Passed, rmirmmum margin of 8.7 dB.

Test Personnel:

Tester Sionoture: / A{ %/m__ Date: 3’AJA? A

Typed/Pinted Name:_ Dean Ghimone

Northwest EMC, Inc. Report No. MICNGO23 Page - 19



FCCID: LC6-4120

Northwest EMC, Inc. ver 5.4, Dac 1997
Equipment Tastad: 4120
Serial Number: BETAOZ2
Manufacturer: Micren Communications, Ine.
Job Number: MICHOO23
Date/Time: 02-21-1998 14:44
Tasted By: Daan Ghizzons, TE3O0
Commanis: Full Systemn Configuration, Dots Animation, All Ports Operating Saquentially

115 VAG, 60 Hz

FEC Part 15 Class B Conducted Emissions Limits High Line

dBuv
1Dﬂ| S
90
80 |
70 |
80
50 FCCB
40
30 S L _ _
an : e . .
10
00KHz T 1 MHz ' 1OMHz 7 100 MHz
Fraquency Meter Detestor Gorrection  Lina Adjusted  Spao. Camparod
Reading Function Factor Tastad Leval Llmit To Limit
(MHz) . {6 _{dB)__ . {dBuV) _ (dBuv) (4B) __
0.603 .0 AV 20,0 High 200 48.0 -28.0
0.537 0.0 A 20.0 High 200 48,0 =280
0.105 1.0 A 20.0 High 21,0 48.0 27.0
0.457 20 AV 20.0 High 220 480 =260
0.457 322 apP 20.0 High 522
0.495 28.8 QpF 20.0 High 49.8
0.537 268.0 aF 20.0 High 43.0
0.803 24.3 QP 204 High 44.3

Noﬂgfﬁ EML:J/&?/ 2 Report No. MICNO02) Page - 20
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FCCID: LC6-4120

Northwest EMG, Inc. vers.4, Dec 1007
Equipment Tested: 4120
Serial Number: BETAO2
Manufacturer: Micron Communications, Inc.
+Joh Number: MICHD23
Data/Time: 02-21-1%398 14:44
Tested By: Daan Ghlzzona, TE3D
Comments: Full Systam Configuration, Dots Animation, All Poris Operating Saquentially
118 VAL, 60 H2
FCC Part 15 Class B Conducted Emlsslons Limits High Line Peak data.
dBuv
100 . . e ——
90 ' :
BO
70
6o
S0 : - FCe-B
40 o '
i
3a ||l‘I |‘L] \ . . . . :
1, kh@waﬂmﬂﬂﬂw
o0 ;
10
0 . : — mm e . e _______i
100 KHz 1 MKz 10 MHz 100 MHz
Frequency Weter Line Gabig Adjusien Spac Gomparad
Reading Testad Loss Leval Limit  To Limit
(MHz)  {dBuv) ] {dB) ___ __(dBuv)__ (dBuv) (dB)
0.457 423 High 20.0 823 48.0 14.3
0.465 41.0 High 20.0 &1.0 48.0 13.0
0.475 a0.7 High N AN 7 AR N 127
0.495 40.3 High 20.0 80.3 48.0 12.3
0.490 40.0 High 200 &80.0 48.0 12.0
0523 293 High 20.0 59.3 480 1.3
0.479 g1 High 200 g0 48.0 11.1
0.516 38.7 High 200 £8.7 48.0 10.7
0.837 38.4 High 20.0 S8.4 480 104
0310 g High 20.0 57.7 49,1 u.f
0.803 r3 High 20.0 E7.3 48.0 9.3
0.577 ar2 High 200 £7.2 48.0 9.2
0.560 36.5 High 20.0 EG.5 48.0 8.5
0.548 36.4 High 20.0 56.4 48.0 4.4
0.582 J6.3 High 20.0 58.2 48.0 83
0.588 352 High 200 L1l 480 T2
0.526 348 High 20.0 54.8 48.0 6.8
0.632 34.2 High 20.0 542 48.0 g2
0.622 34.0 High 20.0 94.0 48.0 5.0
0.645 338 High 20.0 3i% 43.0 549

_.cﬁ Z) : '/;%/z FL

Tigen adiorn

Tt TOR ddS Wby

Northwest EMC, Inc, Raporl No. MICNOO23 Page - 21



Equipmant Tegted: 4120

Northwest EMC, Inc.

FCCID: chﬁgfgm g8

Saral Number; BETAOZ

Manufacturer: Micron Communlcations, Ing.

Jab Number: MICNO023

Date/TIme: 02-21-1988 14:55

Tasted By: Dean Ghizzone, TEID

Comments: Full Systam Conflguration, Dots Animatlon, All Ports Operating Sequantially

115 VAG, 60 Hx

FCC Part 15 Class B Conducted Emissione Limlts Low Line

dBuy/

100 S -

a0

B0

70

a0

50 ' FCC-B

40 :

w0 hu ”‘WMMW

20 .

10 ! : .

o — . —e i : I

100 KH 1 MHz 10 MHz 100 MHz
Frequancy Meter Detaciar Comacilan Line Adjusied Spec. ompared
Reading Functlan Factor Tosted Level Limilt To Limit
_AMHz} {dBuV) {dB} (dBuv) {dBuV) {dB}
0.832 2.0 a8y 20.0 Low 22.0 48.0 -268.0
0.550 35 A 200 Low 2316 48.0 -24 .4
0.505 4.0 AV 200 Lows 240 48.0 -24.0
0.487 4.1 Ay 200 Low 244 480 -23.8
0.463 4.3 AV 200 Low 24.3 48.0 -23.7
0.450 4.5 AV 20.0 Low 24.5 48.0 238
0.450 32.3 QP 200 Low 523 523
0.485 .7 QP 20.0 Leww 81.7 51.7
0.487 304 QP 20.0 Low 50.4 604
0.505 zg.0 Qe z0.0 Luw 49.0 49.9
0.550 28.7. QP 20.0 Low 48,7 48.7
0.632 217 QP 20.0 Low 41.7 41.7
Report No. MICNDO22 Page - 22
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FCCID: LC6-4120

Northwest EMC, Inc. Yar 5.4, Dec 1997
Equipment Tested: 4120
Serial Numbar, BETAOZ
Manufacturer: Micron Communications, Inc.
Job Number: MICNOD23
Data/Timae: 02-21-1998 14:55
Tested By: Dean Ghizzone, TE30
Comments: Full Systern Configuratian, Dots Animatlon, All Ports Opearating Sequenttatly
113 VAC, 60 Hz
FCC Faﬁ 15 Class B Conducted Emisslong Limite Low Line Peak data.
dBuVv
M - e
a0
80
70 |
&0
50 - FCC-B
40 '
30
2ﬂ '. . TR Tl A .
1ﬂ : ._::"..' ' " VL I:- ._'1|
100 KHz c 1 MHz 10 MHz 100 MHz
Fregquancy Metar Line Cahla Adjusied Spec Compared
Reading Tested Lozs Level Limit  To Limit
(MHz} (dBuV} LBy . _(dBuV) __ {(dBuVv)  (dB)
0.450 43.4 Low 200 63.4 48.0 1654
0.465 42.7 Low 200 B82.7 48.0 147
0.457 429 Lo ann a2 o 4A 0 149
0.475 420 Low 200 682.0 48.0 14.0
0.487 40.5 Lonw 20.0 50.5 48.0 125
0.499 40.1 Low 20.0 80.1 48.0 12.1
0.497 4.0 : Low 20.0 60.0 480 12.0
0.480 3a.7 Low 20.0 58.7 48.0 my
0.605 g4 Low 200 50.4 480 114
Lag e - R Low PR} OS54 48.0 1.4
0.534 ‘0 - o . Lo 20.0 58.0 48.0 11.0
0.550 3841 S Low 20.0 58.1 48.0 101
0.556 ws - <. Low 20.0 57.5 48.0 8.5
632 370 . . . Low 20.0 §7.0 480 4.0
0.575 - o Low. 20.0 . 58.7 48.0 B.7
0.530 3B.5 . Lawu 20.0 BRE 480 a8
0.564 383 Low 20.0 - 58.3 48.0 8.3
0.586 3586 . Low 20.0 . 55.8 480 7.8
0.571 35.6 Low 20.0 85.8 48.0 7.8
0.863 353 Low 20.0 - BB.3 48.0 7.3

%/) ,/{gnc
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FCCID: LCE-4120

7.0 Radiated Emissions Data

7.1 The following data lists the six most significant emission frequencies, totgl [conected) levels,
and speciication margins. Comection factors, antenna height, toble gzimuth, ste., are
confained in the data sheets immeadiately following. Explanntian of the comectian factors is
given in paragraph 7.2 of this report, Complete graphs and data sheets may be referenced on
the following poges. Minimum morging are listed below:

FCC Part 13 Specification Limits

Frequency Total Level Limnit
{MHZ) Detection [dBuUY {m] {dBuv/m) Margin [cB)®  Palarization
A31.584 GIF 43,1 44,0 0.9 Horzontal
729 487 QP 438 4460 2.2 Wertical
45,401 QP 358 40.0 432 Horizontal
41027 P 85 4 40.0 o4t W Nt
444 217 P 410 440 5.0 Yertieal
B42114 QF 8.4 450 7.6 Horizontal

Judgment: Passed, minimum margin of 0.9 dB.

Test Personnel:

Tester Signature; )I‘: ,Z % VY i N Date: 3 / 1/ f/ Lj 8

Tvped/Printed Name;_ Dean Ghizzane

Northwes! EMC, Inc. Rapart No. MKCNOD23 Page - 24



Northwest EMC, Inc. Veraion 52, Jan. 1963
EUT Name: 4120 Horizontal= X '
Serial NUmber: BETAO2 Vertical = O
Manufacturer: Micron Communications, Inc.
Jab Number; MICHNOD23
Test Date: 02-17-1998
Tested By: Donald Facteau, TE20
Tast Distance: 3 meters.
Commente: Full Systemn Configuration, Duts Animatian, All Ports Uperating Jaguentlally
Microstamp system connected running Dots animation
FCC Class B {3 Meter Limit)
dBuvfm
100
og
80
70
80
50 . . FCC-B
40
30 ek
20
10 _ ]
0 . P !
10 MHz 100 MHz 1 GHz
Frequancy Mater Datestor Antenna Antenna Preamp Cable Adjusted Spec Talida Antenpa Compared
Reading Factor Horizental Gain Loss Level Limit ~ Azimuth Height (To Limif)
__ {MHz} {dBuv} {dB/m) Verical {dB) {dB} (dBuvim) {dBuVim) (degree) (msters) (R)
331.584 24 .65 QP 18.8 HOWP 0.0 1.7 451 480 431.0 1.0 0.5
720,487 19.2 Qp 22.0 VLIPS a.q 23 438 480 KEST 1.0 -2.2
65401 26.4 QP a9 HBIC a.0 0.4 358 AN a0 25 4.0
81.271 256 QF 8.5 VBIC 0.0 0.3 354 40.0 0.0 1.0 -4.6
464,217 21.8 ar i¥.0 VLPA 0.0 22 41.0 460 0.0 15 5.0
862114 128 QP 230 HLPA 0.0 28 284 46.0 140.0 1.0 78
595.850 172 QP 18.8 HLPA, 0.0 23 233 48.0 188.0 14 7.7
232109 24.5 QF 11.5 HLPA 0.0 13 T2 48.0 115.0 13 a7
258.425 19.4 QP 14.4 HLPA 0.0 15 35.3 48.0 197.0 1.0 =-10.7
307.002 16.0 P 15.8 HLPA, co Z.U 346 46,0 2840 1.0 -114
884 750 107 QP 245 VLRA 0.0 2.5 20 540 163.0 1.0 -16.0

FCCID: LC6-4120

Sl T s

Signature

Temparahyra J0F 44% Humidity

Northwest EMC, Inc. Report No. MICNDO23 Page - 25
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7.2 Occupied Bandwidth (Frequency Hopping)

As et deulivn 15,247 (ali} | the following graphs show That the minimum 2048 Bandwidih is less
than the channel separation of 400 kHz. The bandwidih was measured with the EUT set ta low,
mid. and hiah transmit frequencies. The measuremeant wos made with the spactrum analyrar's
resolution bondwidth = 100 kHz. The span was set 1o 1 MHz. Meosurernents are qlso included
that demenstrate the all of the happing frequencies fall within the allowed frequency band.

Centar Franueanoy Treamernit Port Byt b
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2400 -2483.5 T4 =345
2400 3483 5 T& —345
2400 -2483.5 Té =345

Test Personned;
Tester Signature: A//z //_%,"ﬂ‘

Typed/Frinted Name: Degan Ghizzone
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FCCID: LC&6-47120

7.2.1 Occupied Bandwidth (Direct Sequence)

As per Section 15,247 {o2] | the following graphs show That the minimum $QB bandwidth is
greater 500 kHz. The bandwidth was measured with the EUT set to low and high bond
frarpiencias. The menwrameant wos micde with tha spactrum analyzer's resclution bondwidth =
100 kHz. The span was sef to 2 MHz,

Band Port Bandwidth [kHz)
Liowwr T &80
Higyh Tl 700
Low T2 &350
High T2 480
Low T3 &%0
Higzh T3 710
Levwy T4 430
High T4 483
Loy TS 435
High T5 475
Lovw Té &80
High T4 480

Additional high and low bond plote show the direct sequence smittion i< graater thon 20 AR
down ai Ihe bond edges.

Test Personnel:

Tester Signarture: Date:

Typead/Printad MName: Dean Ghigone

Northwest EMC, Inc, Repodt No. MIKCNODZ3 Page - 68
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7.3 Power Quiput

As per Seclion 15.247 (b, the following graphs shaw that the moximum peak cutput power of
the EUT does not exceed 1| watt, The cutput power was measured with the EUT set 1o low,
medium, and high ransmit frequencies. The measurement was rmade using a direct connection
between the antennd por of the EUT and the spectrum analyzer. The resoiution bandwidth wee
set lo | MHz. The data below alse inciudes the cable loss of 1.4 dB and a 20 dB aftenuator.

Data isincluded for all availoble EUT operations:
1. Refurn link [Rin PA) High, sMid, ond Low Bands
2. Forward link {Fwd PA) High, Mid and Low Bands

Only minimum reodings are summarnized baiow:

Frequency[GHz) Transmit Port Powar OutputidBm)
2.403 LR 2801
2.480 T2 27 47
2.480 13 2721
2.480 T4 2794
2.480 5 2798
2.480 Té 28.10

Test Personnel:

Tester Signature: (./é /? é’/ﬂ.{_ Date: 3} A; / 78

Typed/Printed Mame: Deon Ghizzone
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FCCID: LC6-4120

7.4 Antenna Conducted Emissions

As par Section 15.247 (o, the following graphs show that the moximom level of harmonics/spurs
are at leqst 20dB down frarm the highest emission level within the authorized band, The
conducled emissions were measured with the EUT sat ta lew. madium, omnd high fransmit
frequencies. The measurement was made using a direct connection between the antenna part
ot the EUT and the spectrum analyzer. The resolution bandwidth was set to 100 ¥Hz and the
video bondwiclth was set to 100 kHz. The EUT was scanned up to 25 GHz on gl fransmit ports,

Data is included for all availoble EUT operations;
1. Retum link (Rirn PA) High. Mid, anel | rw Beses
2. Forward link {Fwd PA) High, Mid and Low Bands

Results, All Hamnonics or spurs aré greater than 2048 below the level of the transemit
frequency.

Test Persannel:

Tester Signature: ,C,A/ ’75//#&_, Date: ‘-'F;A!/E; ol

Typed/Frinted Name: Dean Ghizzone
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FCC ID: LC6-4120

7.3 Frequency Hopping Channel Separation

As per Section 15.247 jal] | the following graphs show that the hopping channel camer
frequencies are separated by more than 25 kHz. The megsuremert was made with the
spectum andlyzer's resalution bendwidth = 100 kHz, The spon was sat fo 1 MHz

Test Personnel:
Tester Sigrnature: L/.i % Lirda Date: 3 A,/? i

Typed/{Frinted Namae: Dean Ghimons
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FCCID: LC6-4T120

7.6 Power Spectral Density

As per Seclion 15,247 (d). Power spectral density, locale and zoom in on emistsion peak(s) within
the passband. Set RBW = 3 kHz, VEW=>RBW. sweep = [SPAN/D kHz) e g.. for a span of 1.5 MHz, the
sweep thould ba T 5 x 108+ 3« 108 = 5N carmoncds The paak laval measired most be nn gracttarn
than +8 dBm. Externat attenuation was used ond added this value to the reading, Use the
following gquidedines for modifying the power spectral density measurement procedure whean
NeCessony.

If the spectrum ling spacing connot e resclved on the available spectrum analyzer, the noise
darncity fumetiamn an ot moadarn conventional spectrom analyzers will direc iy manoure tha
noise power density normalized to a 1 Hz noise power bandwidth, Add 30 dB for comection

ta 3 kHz.

The data surnrmary showhn below includes the 34.7 dB correction to 3 kHz and the cabie loss and
external atternuation of 21.4 dB.

T 39dBm Low Bond
Té 5.98dBm Low Band
T1 &.98dBm High Band
Té 7.38cBm High Bond

Test Personnel:
Tester Signature: A;/Z /7 éfm_, Dater: -'3%{{/ 78

Typed/Printed Name: Daan Ghizzone
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7.7 Processing Gain

There has been no change to the TAG: therefore the origingl Processing Gain data has been
included in this sybmission,

Processing gain measurements were performed in accordance with the fax sent by Rieh Fabing
of the FCC to Tery Mabin of Fish & Richardson, doted March 21, 1997, The fax described tha
following test procedure:

Pracassing gain {Gp) is defined by the formula;  Gp = §/MNa + Lsys + My
where,

3N is the signal to noise ratic in dB at the comelator output in the tog receivar,
Levs is the system loss [typically 2 dB), and
Mits the fomming merrgin or the diffarenc e in desired sigmal te interfering signal,

As par 15.247{e], the minimum processing gain shalf be 10 dB. Using the processing gain fomuic
shown albove, assume Q system loss of 2 dB ond solve for jomming margin: M; =8 - 5/No

fhe 3/Mc is the minimum level of desired signal above the interfering signal needed to have the
fag respond 1o a fransmission. Micron determined the minimum signal to neise ratio required for
the tag to respond is 13 dB. Using the formula above, the jamming margin is -5 dB.

Please reference the attached block diagram, “MicroStamp Processing Gain Test setup”, The
output of the Interagator fransmitter was connected to the output of a signal generator
through a combiner. The combiner output was connected 1o the Interogeator tranermit antenn=.
Variable afteruators and o power amp were used on the combinad signal to pvercome cable
leass.

Please reference the attached data graphs.  Using @ test program called "Dots Animation”, the
EUT transmitter was tumed on so that it was transmitting a tag ID code in spread form. At the
edae of the transmitter's null to null bandwidth feconl 1o 20 MH? - cantered an the fransmit
frequency]. the level of the desired signal was measured with a specium analyzer. Using the
signat generator, an interfering signal was set up 5 dB below (equai to the famitning margin) the
level of the desired signal. A tag was exposed to this combined signal. “Dofs Animation”™
verified if the proper ID code was received by the interogator. The rasponse was recorded ong

the tag reset. The signal generator was funed 50 kHz above the previous frequency, and the
intarfering <ignod keval wes readjusted te mointain tha S4B leve! balow the desired signal. The

process was repedted acrgss the null fo null bandwidth of the transmittar. The tag had 1o
respond positively to the fransmission 80% of the fime to demonsirate o processng gain of ot
leqst 10 dB.

Northwest EMC, Inc. Raport Mo, MICNO023 Page - 114
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To reduca the ime reguircd for 1asting,  the inferfering signal was &1 5 4B below the highest
desired signal in the band. This saome level was maintained, without readjusiment, across the
frequency romge. The results were as follows:

Resolution Bandwidth = 215kH
2432 GHz o 2,432 GHE: N erroers, respondadd positively 100% of the time
{50 kHz steps) finterfering signal set 5 dB below the desired signal

at 2.44232 GHz)

Resolution Bandwicth = 1 MHz

243048 GHz to 2,.44120 GHz: no arrors, responded positively 100% of the time

{50 kHz steps) {interfering signal set 3dB below the desired signal
at 2.44120 GHz)

244120 GHz to 2.44345 GHz, all emors, responded negatively 100% of the fime

{50 kHz steps] linterfering signal et § dB balow the desred tonel

at 2.44232 GHz)

2.44345 GHz 0 2. 4529 GHz: no errors, responded positively 100% of the tme
{50 kHz sleps) {intarfering signal set 5 dB below the desirad signal
of 2.44345 GHzj

Judgment: The tag demonstrated Q processing gain of af legst 10 dB more than 80% of
the ttme.

Test Personned:
Tester Signature: /:/ﬂ/—;- /‘%;ﬂw Date:; 3{/ 6 / 75

Typed/Printad Name: _ Dean Ghigone
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7.8 Field Strength Calculations

The field strength is calcuiated by adding the Antenna Facter and Cable Factar, and
sutrtracting the Amplifier Gain {if any) from the measuredt level. The basic equation with a
sample calculation is as follows:
F5=RA + AF + CF - AG
where F3 = Feld Strength

kA = Measurad Lave!

AF = Antenna Factor

ZF = Cable Attenuatlon Factor

AG = armpilifier Gain
Assume areceiver reading of 52.5 dBuV is obtained. The Antenna Factor of 7.4 and g Cable
Factor of 1.1 is added. The amplifier Gain of 22 dB is subtracted, giving o field strength of 32
dBuv/meter.

Fi=525+74+11-29=7130 dBuv/meter
Leval in uVim = Comman Antilegarithm [(32 dBuVY/m)/20] = 32.8 uvim

7.9 Measurement Bandwidths

Peak Datg

L L g e L T S 10 kHz
IO MHZ - 1000 MHZ. e b e e RS e e an R RS 1oL et et var iR e er teerans 100 kHz
TOO0 MAHE - 2000 BAHZ e et e e ee e e e e et s ettt e e eseeeeeeseee 1000 kHz

All radiated measurements are quasi-peak unles: otherwise stated. A video filter wes not used.
All conducted meoasurements are pegak uniass otherwise stated. A video filter was not useq.

Northwest EMC, Inc. Rapar No, MICHGD22 Fage - 120



8.0 Measurement Equipment
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Instrument | Moded | Serial No. | Freq Range | Last Cal | Cal Due
Log Periodic Ant EMCC 3144 44573 200 MHz - 1 GHz o1/31/98 01/31/99
Bicon Antenng EMCO 3104 3800 30 MHz - 200 MHz 1731798 01731799
Receiver RA&S E5vE CE10007 20 MHZ - 1000 MHz 09 /03/%F  QF/03/98
Pre-Amplifier HPA3OT7A 3123400288 5 GHz-22 GHz QA2 O3f12/98
Spectrum Andiyzer  HP 8548B 2601402125 1D0Hz-1.5GHz 07422197  0OF/22/98
Q-peak Adopter HP 858504 2043A00214 10 kHz - 1000 mHz O7f22/97  07/22/98
Pra-amglificr AR LNT1OCO 15224 1060 kHz-1300 MHz QF 19197 071998
Spectrum Anglyzer  HP 85%3E A523A02557 9 kHr- 22 GHz Q2725/97  02/25/98
Horm Andcnna CrACT 3115 074 T HE- 1,59 2H2 [IREIEA T4 P 101379
RF Saction HPE 709104 450222 1) Hz - 24.5 GHz DR/29497  DBF29/98
Local Osaillator HP 709008 450222 MN/A CB/29/97  0B/29498
IF 5ection HF 70903A 4500222 100 kHz - 3 MHz DBf29(57 08/2%/98
IF Section HP 709024 450222 10 Hz - 300 kHz D829 197 08/29/98
Precision Freq. Ref. HP 703104 450222 MSA 08/29/%7  (QB/29/58
Driaplay HIP 70004~ 4I0Z2Z ™A WH29 7 O8/29/98
synithesized Sweeper  HP 837528 3410A0057F 01 GHz - 20 GHz NCR NCR
Power Amp AR 55154 19291 800 MHz - 4.2 GHz NCR MNCE
Coambiner Mimi Circuits 15542 D10 GHZ -2.5 GHz MCR NCE
IFSC-2-2500
Directionol Coupler  Krdor 102008010 44725 2GHz -8 GH: NCR MNCR
Athenuglur HF 849 4H J247A120F6 DC-18 GHz NCR NCR
Aftenuator HP 849 4H J247A11662 DC - 18 GHz MR MNCER

Norfhwest EMC. Inc,

Repont No. MKCNGO2

Page -121



FCC ID: LC6-4120

Appendix I: Measurement Procedures

tach frequency was measured in both the horizonlal and vertical antenna polarization's,

Th& EUT position was maximized for sach frequency. for Bath the horzontal ond vertles antenna
polanzation's, vsing a remotely controlled tumtable.

The antenna height was varied from 1 - 4 meters at each frequency. for both the horizontal and
vertical positions to maximize the emission level,

The cniile and pafmharcl pogitions weare monipoiated o ensors mMosdmure lewsls at each
frequency for both honzontal and vertical artenna pelanzation's.

Meaqsuremeants are made at an antennig o EUT distance of 3 meiers.
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