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EXHIBIT "C"

TECHNICAL REPORT

CENSUS READERS

FCC ID: JHD-CENI

CR1A

CR1A-DS

CR1A-DS!

CR1A-MS

CR1A-DS-MS

Single Reader

Direction Reader - 2 loops

Direction Reader - 1 loop dual receivers
Single Reader - 2 loops master/slave

Direction Reader - 2 loops master/slave

Typical PCB configuration

Schematics/Layout/Component Placements

Terminal Board

Processor Board

Aerial Board

Display Board

Auxiliary Comm's Board
Receiver Pod SLAA

R/X Multiplex Board
Master/Slave Board

Hybrid Module Acrial R/X
Hybrid Module Main R/X
Hybrid Module Synthesiser
Itybrid Module Demodulator



REPORT OF MEASUREMENTS

Para. 2.1033(b)(6)

® Retlif Testing Laboratories

Test Report No. R-7513-1
FCC ID: JHD-CENI




APPLICANT MANUFACTURER

Identec, Ltd.

Mercantile Road

Rainton Bridge Industrial Estate
Houghton-le-Spring, County Durham
England DH4 5PH

SAME

TEST SPECIFICATION: FCC Rules and Regulations Part 15, Subpart C, Para. 15.209
TEST PROCEDURE: ANSI C63.4:1992

TEST SAMPLE DESCRIPTION
BRANDNAME: KNOGO MODEL:  SEE BELOW
TYPE: _RFID System with the following (3) antenna configurations o

1) MODEL CR1ADS XYZ: Door Frame, Two (2) AM4A Antennas & Two (2) Type
SL4A Receivers

2) MODEL CR1AMS1XYZ: Two (2) Type AMA4A Antennas

3) MODEL CR1ADS1XYZ: Two (2) Type SL4A Antennas

POWER REQUIREMENTS: _ 12 VDC Derived from Stancor # STA-4812A AC Adapter
FREQUENCY OF OPERATION: 153.6 kHz

TESTS PERFORMED
Para. 15.209(a), Radiated Emissions

Para. 15.207(a), Conducted Emissions

Duty Cycle Determination

[ HEREBY CERTIFY THAT: The measurements shown here were in accordance with the procedure indicated and that the
energy emitted by this equipment was found to be within the limits applicable. I assume full responsibility for the accuracy
and completeness of these measurements and vouch for the qualifications of all persons taking them.

| FURTHER CERTIFY THAT: On the basis of the measurements made, the device tested is capable of operation in
compliance with the requirements of Part 15 of the FCC Rules under normal use and maintenance.

SIGN PRINT TITLE

//j/ / S / | Thomas J. Schneider EMC Test Engineer

r.@ Retlif Testing Laboratories

I Test Report No. R-7513-1
FCC ID: JHD-CEN1




REPORT OF MEASUREMENTS

Applicant: KNOGO North America

Device: RFID System with Three (3} Antenna Configurations
FCC ID: JHD-CENI1

Power Requirements: 12 VDC derived from Stancor # STA-4812A AC Adapter

Applicable Rule Section: Part 15, Subpart C, Section 15.209

DETERMINATION QF DUTY CYCLE

The unit’s RF output was directly coupled to the input of the spectrum analyzer. The analyzer was

set for a frequency span of 0Hz. The sweep time was then adjusted in order to display one full pulse

train. The transmitter on time was then summed and compared to the time for one full cycle in order

to obtain the duty cycle.
CALCULATION:
4.5 milliseconds x 4 = 18.0 milliseconds
1.2 milliseconds x 5 = 11.0 milliseconds
10.5 milliseconds + 4.2 milliseconds = 29.0
Duty Cycle = 29.0 %

SPECTRUM ANALYZER DESENSITIZATION CONSIDERATIONS

Due to the nature of the emissions being measured, care was taken to ensure that the resolution

bandwidth of the spectrum analyzer was adequate to provide accurate measurements. The following
formula was utilized:

Pulse Desensitization = 20 Log { PW * BW * 1.5)
Setting pulse desensitization equal to zero and utilizing the minimum observed pulse width of 1200
microseconds yields a minimum required bandwidth of 555 Hz. FCC specified bandwidths of 10kHz
were utilized for 9 kHz to 30 MHz and 100 kHz for 30 MHz to 1 GHz for all measurements taken.

r.@ Retlif Testing Laboratories

I Test Report No. R-7513-1
FCC ID: JHD-CEN1




GENERAL NOTES:

REPORT OF MEA MENTS (continued

1. All readings were taken utilizing a Quasi-Peak detector function, except for 110 kHz
to 490 kHz range which was measured in Peak. All measurements below 30 MHz
were taken at a test distance of 10 meters and all measurements from 30 MHz to 200
MHz were taken at a test distance of 3 meters.

2. The duty cycle was applied to the peak readings in order to determine the average
value of the emissions.

3. The frequency was scanned from 9 kHz to 200 MHz. All emissions not reported
were more than 20 dB below the specified limit.

r.® Retlif Testing Laboratories

l Test Report No. R-7513-1
FCC ID: JHD-CENI1




MODEL CR1ADS XYZ
REPORT OF MEASUREMENTS

Radiated Emissions Test Data, Fundamental and Harmonics Para. 15.209(a}

r.® Retlif Testing Laboratories

I Test Report No. R-7513-1
FCC ID: JHD-CENI1




RETLIF TESTING LABORATORIES

TABULAR DATA SHEET

TEST METHOD: {FCC Part 15 Radiated Emissions, 9 KHz to 200 MHz I
CUSTOMER {N ATS (Knego North Amenca) I JOB No.- |R—?513 I
TEST RFID system @
SAMPLE: FCC 1D: JHD-CENL
MODEL No : [criaDS XYz | SERIAL N0 [NiA |
TEST FCC Part 15, Subpart C
SPECIFICATION PARAGRAPH 15 209(a)
OPERATING Continuously Transmitting 153.6 Khz Signal
MQUE. ~
7
TECHNICIAN: [Dennis Cortes %7 | oate [4-17-08
ri
NOTES Detector Function: Quasi-Peak except for {110Khz-490Khz measured in peak)
Test Distance: Below 30 Mhz= 10 Meters (30-200) Mhz= 3 Meters
Test Antenna Turntabie Paositon Meter Correction Test Distance Corrected Converted Lir=i
Fraguerzy Pasihion Reading Factor Correction fact. Reading Reading
MHz {HAHC j-Height Degrees dBuv 4B dBuv dBuvim uvim vl
.003 266.7
i |
141 c-10 180 796 95 -58.0 111 3.6 |
149 C-10 180 84.3 -85 -58.0 158 6.2 |
|
| \
490 4.9
450 48.9
| {
1.7056 14.0
1.705 300
| \
25.49 C-1.0 248 44.0 -11.7 -19.0 133 46 |
| Y
30.00 30
30.00 100
i |
44.21 V-15 135 35.6 -10.4 0.0 252 18.2 |
5160 V-1.0 203 44.1 -12.4 0.0 31.7 385 |
59.00 V-1.0 158 37.8 -12.7 00 251 18.0 |
66.45 V-1.0 225 350 -11.7 00 23.3 14.6 |
70.30 V-1.0 270 301 -11.2 090 18.9 88 ]
73.72 V-1.0 225 41.0 -11.0 0.9 30.0 318 |
81.25 V-1.0 225 40.6 -10.5 00 301 32.0 |
84.50 V-1.0 270 343 -10.6 0.0 237 153 |
{ Y
88 00 100
88.00 150
\ l
145.20 V-10 270 283 -8.1 0.0 20.2 10.2 |
153.66 V-1.0 225 307 -8.2 00 225 13.3 |
177.00 V-1.0 090 345 -9.0 00 255 18.8 |
184.90 W-1.0 225 33.8 -8.7 0.0 252 18.2 |
| \
V V
20090 150
The frequency range was scanned from 9 KHz 1o 200 MHz. All emissions not recorded were more than 10d8
below the specified limit. Emissions observed frem the EUT do not exceed the specified [imit.
DATA SHEET OF R-7513




RETLIF TESTING LABORATORIES

TABULAR DATA SHEET

TEST METHOD IFCC Part 15 Radiated Emissions, 9 KHz to 200 MHz |
CUSTOMER [NATS. (Knogo North America) | qoB NG, [R-7513 |
TEST RFID system &>
SAMPLE: FCC ID: JHD-CENY,
MODEL No. [cr1ADS X¥Z | SERIALNG  [wA |
TEST FCC Part 15, Subpan C
SPECIFICATION: PARAGRAPH 15 209(a)
OPERATING Continuously Transmutting 153.6 Khz Signal
MODE.
TECHNICIAN |Eenms Cones  « 7 l DATE 4-17-98
NOTES Detector Function: Peak  Test Distance correction factor =-59 0dB
Test Distance: 10 Meters  Worst Case Duty Cycle = 24.0 % (Duty Cycle Correction factor = -12.4 dB)
Test Antenna Turntavle Position Meter Correction Peak Comrectea Outy Cycle Average Reading Avarage
Freauency Position Reaaqing Factor Reading Corrachon Lot
KHz (HAVIC-Height Degrees dBuv dB (dBuvi f {uvim] B {dBuv} f [u/m) uim
153 60 C-1.0 180 103.4 -68.5 345/556 -12.4 225/13.3 1563
307.00 C-1.0 180 759 -68.5 74123 -12.4 -50/06 7.81
460.00 C-1.0 180 68.6 -68.5 01/1.0 -12.4 -12.3/0.2 5721
DATA SHEET oF R-7513




MODEL CR1ADS XYZ
REPORT OF MEASUREMENTS

Conducted Emissions Test Data, Para. 15.207(a)

r.@ Retlif Testing Laboratories

I Test Report No. R-7513-1
FCC ID: JHD-CEN1
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RFID System with Door Frame Antenna
CRIADS X¥Z . ® Retlif Testing Laboratories
FCG 15.207(a) Conducted Emissions .
Lead Tested: Hot rI
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STOP 1.78 MH=z

SWP 150

R-7513 CRIADS XYZ FCC15.2087a CE DC 4/17/98 LEAD-NEUTRA]

RFID System with Door Frame Antenna
CRIADS XYZ
FCC 15.207(a) Conducted Emissions
Lead Tested: Neutral

Detactor: Quasi-Peak
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VBW 300 kHz

RES BW 40280 kH=z
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STOP 10. 08 MH=z

SWP 20.09

R-7513 CRIADS XYZ FCC15.2@87a CE DC 4/17/98 LEAD-HOT

/-P REF 85.8 dBwW ATTEN 1@ dB
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CHNLALT.S. (Knogo)

RFID System with Door Frame Antenna
CRIADS XYZ

FCC 15.207(a) Conducted Emissions
Lead Tested: Hot

Detector: Peak

sac

VBW 32 kH=z

RES BW 10 kHz
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STOP 10.88 MHz

SWP 28.0

R-7513 CRIADS XYZ FCC1S.207a CE DC 4/17/98 LEAD- NEUTAAL

START 1.780 MH=z
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N.A.T.S. (Knogo)

sec

VBW 30 kHz

RES BW 10 kH=z

RFID System with Door Frame Antenna

FCC 15.207(a} Conducted Emissions

Lead Tested: Neutral
Detector: Peak

CRIADS XYZ r.@ Retlif Testing Laboratories
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STOP 38.0 MH=z

SwP 20.0
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MODEL CR1AMS XYZ
REPORT OF MEASUREMENTS

Radiated Emissions Test Data, Fundamental and Harmonics Para. 15.209(a)

® Retlif Testing Laboratories
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RETLIF TESTING LABORATORIES

TEST METHOD

TABULAR DATA SHEET

[FCC Part 15 Radiated Emissions, ¢ KHz to 200 MHz

CUSTOMER. [NATS (Knogo Noth America) | JoBNo - [R-7513 ]
TEST RFID system .
SAMPLE FCC ID: JHD-CEN
MODEL No © [cr1AMS X2 | serIALNG. [Nia ]
TEST FCC Part 15, Subpart C
SPECIFICATION: PARAGRAPH 15.208(a)
OPERATING Continuously Transmitting 153.6 Khz Signal
MGODE ”
TECHNICIAN: [Dennis Cortes DATE- 4-17-98
1
NOTES: Detector Function Quasl-Peak except for {110Khz-490Khz measured in peak)
Test Distance: Below 30 Mhz= 10 Meters ({30-200) Mhz= 3 Meters
Test Antenna Turntatle Position Meter CoTection Test Oistance Corrected Convertea Limn
Frequency Pos:itior Reading Factar Correction fact Reading Reading
MHz [HMVIC-Height Degrees dBuv dB dB dBuv/m uv/m uvim
.009 2867
| |
kY I
1560 C-1.0 180 61.7 -85 -59.0 658 0.5 |
| |
v v
450 4.9
480 48.8
| l
3 V
1.705 140
1.705 300
| |
v l
29.49 c-1.0 225 53.5 -11.Y -18.0 22.8 13.8 |
| |
v W
30.00 30
30.00 100
| [
Vv i
33.90 V-1.0 158 375 -7.5 0.0 30.0 316 i
39.30 V-1.0 180 356 -9.0 0.0 26.6 21.4 |
44 20 V-14 158 38.5 -18.5 0.0 26.0 20.0 ]
58 92 V-1.0 225 34.0 -12.7 0.0 21.3 11.6 |
73.80 V-10 203 34.4 -10.9 0.0 23.5 15.0 |
| |
\'4 W
88.00 100
88.00 150
| i
\Y l
165.00 V-1.0 180 27.3 -9.1 0.0 18.2 8.1 |
194.12 V-1.0 158 285 -8.3 0.0 202 10.2 |
198.53 V-10 180 281 -§2 0.0 19.9 9.8 |
| \
A V
200.00 The frequency range was scanned from 9 KHz to 200 MHz. All emissions not recorded were more than 10dB 150
below the specified mit. Emissions observed from the EUT do not exceed the specified limit.
DATA SHEET OF R-7513




RETLIF TESTING LABORATORIES

TEST METHOD [FCC Part 15 Radiated Emissions, 8 KHz to 200 MHz ]
CUSTOMER: [FA ATS. (Knogo North Amernica) J JOB No - [R-7513 _I
TEST RFID system
SAMPLE FCC ID JHD-CENA
MODEL No [CR1AMS XYZ ] sERIALNG  [NA |
TEST FCC Part 15, Subpart C
SPECIFICATION PARAGRAPH: 15 209(a)
OPERATING Continuously Transmutting 152 6 Khz Signal
MODE: ’

7
TECHNICIAN [Dennis Cartes <2#” | DATE. [417-08 ]

i
NOTES Detector Function. Peak  Test Dislance correction factor =-5¢ 0dB
Test Distance: 10 Meters  Worst Case Duty Cycle = 24.0 % {Duty Cycle Correction factor = -12 4 dB)

Tes! Antenna Turntasle Posdicn teter Correctan Peak Correcied Duty Cycle Ayverage Reading Averags
Frequency Positicn Reading Factor Reading Correction Lirt

KHz LHAHC-Height Degrees d8uv dB 1dBuv: § uVim)g B {dBuv) [ uvim} ulim
153.60 c-1.0 180 76.5 -58.5 84/26 -12.4 -40/06 15.63

DATA SHEET oF R-7513




MODEL CR1AMS XYZ
REPORT OF MEASUREMENTS

Conducted Emissions Test Data, Para. 15.207(a)

® Retlif Testing Laboratories

@
I Test Report No. R-7513-1

FCC ID: JHD-CENI
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CC 15.207{a), AC Line Conducted Emissions

ATS (KNOGO Nerth America)
R1AMS XYZ, FCC ID: JHD-CENS-
ead- Neutral

F ID Transmitter

(i)

=TS

fis" Haet:

7. schneider 221

etector- Peak
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MODEL CR1ADS1 XYZ
REPORT OF MEASUREMENTS

Radiated Emissions Test Data, Fundamental and Harmonics Para. 15.209(a)

r.@ Retlif Testing Laboratories

I Test Report No. R-7513-1
FCC ID: JHD-CEN1




RETLIF TESTING LABORATORIES

TABULAR DATA SHEET

TEST METHOD |FCC Part 15 Radiated Emissions, @ KHz to 200 MHz J
CUSTOMER' [NATS [Knogo North America) ] JoB No. [R-7513 i
TEST RFiD system o
SAMPLE FCC 1D JHD-CENY &
MODEL No - [crIADS® XYZ | SERIAL NO [N/A ]
TEST FCC Part 15, Subpart C
SPECIFICATION: PARAGRAPH 15 209(a)
DPERATING Continuously Transmitting 153.6 Khz Signal
MODE pi
7 /i
TECHNICIAN [Denms Cortes J ] DATE [117-98
ri
NOTES: Detector Functibn: Quasi-Peak except for {11GKhz-490Khz measured in peak)
Test Distance: Below 30 Mhz= 10 Meters {30-200) Mhz= 3 Meters
Tes: Anlenna Turntable Pasition Meter Carrectior Tes! Distarce Corrected Convertaa Linut
Frequency Position Reading Factor Correction fact Reading Reading
MHz {HMVIC i-Height Degrees 4Buv aB dBuv dBuvim W uvim
.009 266.7
| l
v |
148 C-1.0 180 57.0 -85 -58.0 -11.5 03 |
| |
\ V
490 49
490 48.9
| |
1.705 14,0
1.705 30.0
i |
v L
29.50 c-1.0 203 453 -11.7 -19.0 14.6 54 |
| vV
30.00 30
30.00 100
| i
31.00 V-10 203 36.6 6.8 0.0 29.8 309 |
44 20 V-15 135 433 -10.3 0.0 33.0 447 |
59.00 V-1.2 248 483 -12.7 00 35.6 60.3 |
68.80 V-1.0 180 343 113 0.0 230 14 .1 |
73.72 V-1.0 113 37.4 -10.9 0¢ 265 211 |
| Y
£8.00 100
88.00 150
| |
109.00 V-10 113 351 -11.6 0.0 23.5 15.0 i
111.50 V-1.0 203 36.5 -11.6 0.0 249 17.6 |
116.60 \V-1.0 203 361 -11.4 00 24.7 17.2 |
117.90 V-1.0 270 38.1 -11.4 0.0 26.7 216 |
129.60 V-1.0 158 31.0 -10.3 0.0 20.7 10.8 |
132.70 V-1.0 158 336 -9.8 0.0 23.8 155 |
134.30 V-1.0 158 33.5 95 g0 240 15.8 |
140.00 V-10 203 31.3 83 0.0 23.0 14.1 ]
\ |
\ Wi
200.00 The frequency range was scanned from 9 KHz to 200 MHz All emissions not recorded were more than 10dB 150
below the specified limit. Emissions ebserved from the EUT do not exceed the specified limit.
R-7513

DATA SHEET CF




RETLIF TESTING LABORATORIES

TEST METHOD

TABULAR DATA SHEET

IFCC Part 15 Radiated Emissions, 9 KHz to 200 MHz

CUSTOMER INATS (Knogo North America) | J0B No [R-7512
TEST RFID system @
SAMPLE FCCID. JHD-CENZ
MCDEL N CRIADS XYZ | sEriAL No - [wia ]
TEST FCC Part 15 Subpart C
SPECIFICATION PARAGRAPH: 15.209(a)
OPERATING Continuously Transmitting 153.6 Khz Signal
MODBE ,
74
TECHNICIAN Dennis Cortes 2% | DaTeE- 41798
NOTES Detector Function: Peak  Test Distance carrection factor =-55 0dB
Test Distance. 10 Meters  Worst Case Duty Cycle = 24.0 % (Duly Cycie Correction factor = -12.4 dR}
Test Antenna Turntable Position Meter Correction Peak Corrected Duty Cycle Averags Reading Average
Frequency Posimion Reading Factor Readmg Correction Limit
KHz THAHC -Heght Degreas dBuvY dB 1dBuv f uvim aB tdBuvi / {uVim: uvim
153.60 C-1.0 180 785 -88.5 10.0/3.2 <124 -24/0.8 1563
R-7513

DATA SHEET

[2]or[2]




MODEL CR1ADS1 XYZ
REPORT OF MEASUREMENTS

Conducted Emissions Test Data, Para. 15.207(a)

® Retlif Testing Laboratories

@
. Test Report No. R-7513-1
FCC ID: JHD-CENI1
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&

CC 15.207{a), AC Line Conducted Emissions

ATS (KNOGO North America)

F 1D Transmitter

R1ADS 1 XYZ, FCC ID: JHD-CENX.
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INATS (KNOGO North America)

@

CC 15.207(a). AC Line Conducted Emissions

F ID Transmitter

R1ADS 1 XYZ, FCC ID: JHD-CEN 3
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Report No. R-7513

ATS {(KNOGO North America)

F 1D Transmitter

o

CC 15.207(a), AC Line Conducted Emissions

R1ADS 1 XYZ, FCC ID: JHD-CENL
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R1ADS 1 XYZ, FCC ID: JHD-CEN X

|NATS (KNOGO North America)

“|RF ID Transmitter
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REPORT OF MEASUREMENTS

Duty Cycle Determination

r.@ Retlif Testing Laboratories

Test Report No. R-7513-1
FCC ID: JHD-CEN1
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A.T.S. (Knogo North America)

:{Duty Cycle Determination

4.5 msec.

aximum Pulse Width
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REPORT OF MEASUREMENTS

TEST EQUIPMENT LIST

r.@ Retlif Testing Laboratories

Test Report No. R-7513-1
FCC ID: JHD-CENI1




EQUIPMENT LIST

Conducted Emissions

EN  Type Manufacturer Frequency Range Model No. Cal Date Due Date
076 LISN Solar Electronics 10 kHz - 30 MHz 8012-50-R-24BNC 1/16/98 1716/99
141 Spectrum Analyrer Hewlett Packard 104) Hz - 40 (GHz 85668 3/2/98 9/2/98
141A  Graphics Plotter Hewlett Packard NIA 7470A 3/4/98 2/4/99
141B  Quasi-Peak Adaptor tHewlett Packard 100 Hz - t GHz 85050A 3/3/98 9/3/98
202 Transient Limiter Hewlett Packard 009 MHz - 200 Mtz 11947A 8/21/97 8/21/98
P Retlif Testing Laboratories

Test Report No. R-7513-1
FCC ID: JHD-CEN1




EQUIPMENT LIST
15.209(a) Radiated Emissions

EN  Type Manufacturer Frequency Range Model No. Cal Date Due Date
012 Loop Antenna, Active EMCO 9 kHz - 30 Milz 6502 10/10/97 10/10/98
007 (pen Area Test Site Rethif’ 3 Meter RNY 8/30/97 8/30/99
133 Broadband Pre-Amplifier Electro-Metrics 10 kilz - 1 GHz. 26dB BPA-1000 6/20/97 0/20/98
141 Spectrum Analyzer tHewlett Packard 100 iz - 40 GHz 85668 3/2/98 9/2/98
141A  Graphics Plotter Flewlett Packard N/A 7470A 3/4/98 3/4/99
1418 Quasi-Peak Adaptor tlewlett Packard 100 Mz - 1 GHz 85650A 3/3/98 9/3/98
20608 0.0 dRB Attenuator Texscan 0-1.0GHz FP-30 - 6 dB 6/20/97 6/20/98
523 Biconilog Ileetro-Mechanics 26 Mz - 1100 Mz 3143 9/30/97 9/30/98

P Retlif Testing Laboratories

I Test Report No. R-7513-1
FCC ID: JHD-CEN1




