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\1. System test configuration

1.1. Justification

The system was configured for
normal ly use it).

testing in a typical

1.2. HARDWARE | DENTI FI CATI ON

Equi pnment under test (EUT):
» LDB307 pn: DE-05078-11

FCCI D: QYELDB3- RDDE05078
05180005

sn:

- I nput/out put:
Power supply:
USB connect or
- Size: 190x135x60Mm
- Frequenci es: 847kHzWHz;
27. 120MHz
Bit rates:
(no clock or

12vdc

13.560MHz, 3. 68MHz

460kB/ s

si gnal hi gher than 108 MHz)

fashion (as a customer

woul d

1.3. Auxiliaries

The FCC IDs for all equipnment, nore description of all cables used in the tested

system are :

Trade Mark — Model Nunber FCC ID Descri ption Cabl e description

(Serial nunber)

LDB307 pn: DE-05078- 11* QYELDB3- RDDEO5078 RFI D reader Power cord unshi el ded

(sn: 05180005) USB cabl e shi el ded

Conpit MPP15 nodel : FW5550/ 12 none AC/ DC Power supply Power cord unshi el ded.

(sn: none)

DELL Latitude D600 D.OC Lapt op Power cord unshi el ded

(sn: CNOD2125-48643-4CH 1711) Al ot her cabl e
shi el ded.

DELL nodel : PA-1650-05D none AC/ DC power supply for Power cord unshi el ded

(sn: CNO5U092- 71615- 4CG 5F65) | apt op

TELEX pn: none none m cr ophone Shi el ded cabl e

(sn: 700373- 000A)

Philips type A none TAG

Conpaq 2144EA © D.OCC Lapt op Power cord unshi el ded

(sn: CN31702610) Al ot her cabl e
shi el ded.

Hew ett Packard @© none AC/ DC power supply for Power cord unshi el ded

(sn: MIT0310051940) | apt op

* . Equi prent under test.
® : Auxiliaries equi penent used for conducted neasurenents

1.4. Equi prent nodifications
Modi fi cations apply on product:

- A Ferrite Wirth N°742 711 32 is set
- Ferrites Wirth N°742 711 17 are set inside the EUT on power
and on the antenna connector (see photo for nore details).

- Aferrite Wirth N°742 711 17 is set on the serial

- 10 pF is set on antenna shield.
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- The two netallic plan of the antenna are connected on the shield of antenna via 2
poi nts (see photo for nore details).

Wirth N°742 701 17 on
serial cable

1.5. EUT Exercise software

The EUT exercise program used during radiated and conducted testing was designhed to
exercise the equi pnent under test in a manner simlar to a typical use (Read tag
ID):

ASK pol ling V4.07d running under wi ndows 2000 pr of essi onnel

1.6. 1/0O cables

- Standards power cord Length:0.8m (power supply of | aptop)
-  LAN cable STP CAT 5e, length: 2m
- 1x serial cable HP#24542G, shielded, |ength:2.8m

Nr 3408-FCC May 7th, 2005 page 3 /19



2. Radi at ed em ssi on data

2.1. SET-UP

The EUT is placed on a non-conducting table of 80cm height. A Tag type A is set on
t he EUT.

Equi pment configuration and runni ng node:
- EUT is ON;
- software is running;

The installation of EUT is identical for pre-characterization nmeasurenent in a 3
nmeters full anechoic chanmber and for neasures on a 10 nmeters QOpen site.
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2.2. TEST EQUI PMENT
Test Equi prent up to 1GHz on 10 neters open site:

Equi prrent Conpany Model Seri al
Spectrum Anal yzer HP 8568B 2732A04140
Quasi - Peak adapt er HP 85650A 2811A01136
RF Pre-sel ector HP 85685A 2833A00773
Bi coni cal Antenna EMCO 3104C 9401- 4636
Log Periodic Antenna EMCO 3146 2178
Spectrum Anal yzer HP 8593E 3409u00537
Loop antenna El ectro-netrics EM 6879 690234
Anplifier HP 8447F H64 3113A06394

EMCO 1050, 6 neters hei ght antenna mast & EMCO 1060, 3 neters di ameter Turntable.
A 3 neters Open site |located i n SMEE Actions Mesures - \oiron ( FRANCE) .

Pre-scan, test Equi pnent up to 1GHz:

Equi prrent Conpany Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
Anplifier HP 8447F H64 3113A06394
Ant enna (30MHz- 1GHz) CHASE CBL6111A 1628

Loop antenna El ectro-netrics EM 6879 690234
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2.3. TEST SEQUENCE AND RESULTS

2.3.1.Pre-characterization at 3 neters from 30MHz to 1GHz

A pre-scan of all the setup has been perfornmed in a 3 nmeters full anechoi c chanmber
The distance between EUT and antenna is 3 neters. Test is performed in horizontal
(H) and vertical (V) polarization, and on 4 faces of the EUT. See below for a graph
exanpl e:

EMISSIONS RAYOMMEES - ASK SA

Oper : Jacques LORQUIN
Spec - EN 55022, Class B

Emigsion [dSu] Type - Radiated Fhase - Meutral
S0.0
700 = -Ref
— Limit key:
50.0 | fech- i
| I fech3m.lir
[
I
30.0
Wk ’4
[ (. #
|~‘~l |""1\
W ﬁﬂ
il
L L
100
-10.0 1000
Start: 30000 . Frequency [MHz]
Stop: 1000.000 .
Device : LDB307
08:24:42 13 May 2005 Serial #: 05180005 (07, H) + tag type A philips
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2.3.2.Pre-characterization at 3 nmeters bel ow 30MHz

A pre-scan of all
The

(H

the setup has been performed in a 3 nmeters full anechoic chanber.
di stance between EUT and antenna is 3 neters. Test is perforned in horizontal
and vertical (V) axis and the |oop antenna position was rotated during the test

for

Emigsion [dBuv]
1100

maxi m zed the em ssion measurenent.

See bel ow for

a graph exanpl e:

RADIATED EMISSION - ASK SA

Oper : Jacques LORQUIN
Spec : VDE D871, Class A
Tyoe - Conducted

Phase : Neutral

70.0

e, "
hll 1lllrl\'\:\"\]I Lﬂ,

30.0

M ‘u"'l_‘“

Mn W _,J'|
LA b N

= -Ref

Limit key:

foe-c.lu

10.0

Start: 0150
Stop: 30.000

09:44:06 12 May 20035
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1.0

Frequency [MHz]

Result bel ow 30 MHz

May 7th, 2005

1000

Device - LDB307

Serial #: (90, H) fransmit tag type A
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RADIATED EMISSIOM - ASK SA

Oper : Jacques LORQUIN
Spec : VDE D871, Clazs B

Emiggion [dEu] Type - Conducted Phase : Live

105.0

850 = Y-Ref

it

'l Limit key:
65.0 Llﬁ]‘ﬂw!u”’ﬁ'wrjl l',

250
0.01 0.1
Start: 0.00%9 Frequency [MHz]
Stop: 0,150 .
Device - LDB307
094846 13 May 2005 Serial #: 05180005 (07, V) tag type A
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2.3.3.Characterization on 3 neters open site from 30MHz to 1GHz

The product has been tested according to ANSI C63.4-(2003), FCC part 15 subpart C
Radi ated Eni ssion was neasured on an open area test site. A description of the
facility is on file with the FCC

The product has been tested with 230V / 50Hz power line voltage, at a distance of
10 neters fromthe antenna and conpared to the FCC part 15 subpart C 815.209 linits.
Measur ement bandwi dth was 120kHz from 30 MHz to 1GHz.

Ant enna hei ght search was performed from Imto 4m for both horizontal and verti cal
pol arization. Continuous linear turntable azimuth search was performed with 360
degrees range.

I nterconnecting cables and equipnment's were noved to position that nmaxin zed
em ssion. A summary of the worst case enissions found in all test configurations and
nodes is shown on cl ause 2.1.

No  Frequency QPeak Lnt QPeak QPeak-Lnt Angle Pol Hgt Tot Comrent s
(VHz) (dBuV/I m) (dBuV/ m (dB) (deq) (cm Corr
(dB)
1 40. 684 40.0 38.3 -1.7 330 vV 370 11.4 *
2 68. 264 40.0 29.7 -10.3 310 vV 130 10.1 =+
3 81. 368 40.0 37.5 -2.5 325 vV 220 9.0 *
4 122. 075 43.5 36. 4 -7.1 195 H 400 15.7 *
5 135.616 43.5 43. 3 -0.2 335 vV 150 14.6 *
6 149. 207 43.5 35.4 -8.1 190 vV 150 15.2 *
7 189. 851 43.5 37.9 -5.6 220 vV 160 18.6 *
8 216. 946 46.0 34.9 -11.1 190 VvV 140 13.5 *
9 230. 539 46.0 36.4 -9.6 185 vV 150 13.8 *
10 257. 628 46.0 36.1 -9.9 190 vV 140 14.8 *
11 678. 010 46.0 37.3 -8.7 15 H 190 24.7 *

*: Measures have been done at 10m di stance and corrected foll owing requirenents of 15.31

2.3.4.Characterization on 10 neters open site bel ow 30 MHz

The product has been tested with 230V / 50Hz power |line voltage, at a distance of
10 nmeters from the antenna and conpared to the FCC part 15 subpart C §15.209&
8§15.225 limts. Measurenent bandwi dth was 9kHz from 150kHz to 30 WMHz and 100 Hz from
9 kHz to 150 kHz.

The loop antenna position was rotated to locate the orientation that nmaxim zed
enm ssion reception during testing. Antenna search was performed for both horizontal
and vertical polarization. Continuous linear turntable azinuth search was perfornmed
with 360 degrees range.
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I nterconnecting cables and equipnment's were noved to position that nmaxinm zed
em ssion. A summary of the worst case enmissions found in all test configurations and
nodes is shown on cl ause 2.1.

Frequency QPeak Lnt QPeak  QPeak- Lnt Angl e Pol Angl e Ant. Tot
(VHz) (dBuV/I m) (dBuV/ m (dB) EUT (deq) Corr
(deg) (dB)
13. 56* 84 50.0 -34 0 verti cal 90 35.4
27. 12* 29.5 No traceabl e signal

* Measure have been done at 10m distance and corrected fol |l owing requi rements of 15.209. e)

2.4. Field Strength Cal cul ati on

The field strength is calculated by adding the Antenna Factor and Cable Factor, and
subtracting the Amplifier Gan (if any) from the neasured reading. The basic
equation with a sanple calculation is as follow

FS = RA + AF + CF — AG

WWher e FS = Field Strength
RA = Receiver Anplitude
AF = Antenna Factor
CF = Cabl e Factor
AG = Anplifier Gain

Assunme a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and a
cable factor of 1.1 is added. The amplifier gain of 29dB is subtracted, giving a
field strength of 32 dBuV/ m

FS =525+ 7.4 + 1.1 — 29 = 32 dBuV/ m

The 32 dBuV/ m value can be mathematically converted to its corresponding level in
uVv/ m

Level in pyV/m= Common Antilogarithm[(32dBuv/ m/20] = 39.8 pv/m
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\3. Conduct ed eni ssi on data

The product has been tested according to ANSI C63.4-(2003) and FCC Part 15 subpart
C.

The product has been tested with 110V/60Hz power I|ine voltage and conpared to the
FCC Part 15 subpart C 815.207 limts. Measurenent bandwi dth was 9kHz from 150kHz to
30MHz.

Measurenment was initially made with an HP-8591EM Spectrum Anal yzer in peak node
This was followed by a Quasi-Peak, i.e. CISPR nmeasurenent with the Rohde & Schwarz
ESH3 receiver for any strong signal. If the average limt is met when using a Quasi-
Peak detector, the EUT shall be deenmed to neet both limts and neasurement with the
average detector is unnecessary.

The Peak data are shown on the follow ng plots. Quasi-Peak and Average neasurenents
are detailed in a table with frequencies and | evel s nmeasured.

I nterconnecting cables and equipnment's were noved to position that nmaxin zed

em ssion. A summary of the worst case enmissions found in all test configurations and
nodes is shown on the foll ow ng page.

3.1. SET-UP

The EUT is placed on a table at 0.8m height. The EUT (LDB307 & AC/ DC converter) is
powered trough the LISN (nmeasure). The peripheral equipnent (PC) is connected to a
separate LI SN.
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Equi prent confi gurati on and runni ng node:

- The equi penent under test is powered by 110V/ 60Hz;

- Auxiliaries are powered by 230V/ 50Hz;
- LDB307 is ON
- software is running;

3.2. TEST EQUI PMENT

Equi prrent Conpany Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
test receiver Rohde&Schwar z ESH3 872079/ 117
Transient Limter HP 11947A 3107A01596
LI SN(auxi I i ary) EMCO 3825/ 2 9309- 2122
LI SN( measur e) Tel enet er TGTbH NNB 2/16 0001300
50W / 50pH El ectronis

Far aday room Raypr oof 4854
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3.3. TEST SEQUENCE AND RESULTS
Measures are performed on line 1 and line 2 of the AC/DC power supply of the
equi prrent under test.
3.3.1.Line conducted em ssion data
EMISSIONS CONDUITES - ASK
Oger : Jacques LORCGUIN
o Spec: EN 550232, Class B
ET’]'E*"’S:'” [d5u] Type ; Conducied Phase : L1
o0 0 = -Ref
Limit key:
TO.O en2Zbav.ic
. en2Zbqp. lic
500 s |
fi
_\\,_‘ 'rlll a lill n
| i oA |I|
a0 B e 1
v W A 'ILIJI .
W0 S
10.0
1.0 100
Start: 0,150 Frequency [MHZ]
Stop: 30.000 .
Device - LDB30T
01:14:48 OF Jun 2005 Serial #: 05180005, TYPE A
UM Freq. Peak Q Peak QPlimt QP delta Aver age AVG Linmt AVG Delta Coment .
[ Miz] [dBuV]  [dBpv] [ dBuvV] [ dBuvV] [ dBuvV] [ dBuvV] [ dBuvV]
1 27.12 - 59.5 60.0 -0.5 43. 2 50.0 -6.8
2 27.01 40. 15 28. 89 60.0 -31. 11 17.11 50.0 -32.89
3 27. 25 54.72 51. 65 60.0 -8.35 36.31 50.0 -13.69
4 13.56 72 - - Carrier*
5 0. 260 43.0 36. 52 61.0 -24.48 23.69 51.0 -27.31
*: Carrier - 815.207(b): Limts shall not apply to carrier current systens operating as intentional radiators
on frequenci es bel ow 30M+E (from 13.110 to 14. 010MHz).
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3.3.2. Neutral

conduct ed em ssion data

EMISSIONS TONDUITES - ASK
Ciper : Jacques LORGUIN
L . Spec : EM 55022 Ciass B
Eﬂ'ﬁﬁn [dBuv] Tyos - Conducted Fhase - Neutral
F00 = Y-Ref
Limit key!

ToO en2Zbav.lc

= I
500 T |

IIIIII,M“ll"‘_"lI
,-"\,rl'flll I'\.N\ |1
30.0 Moan N
IlI |‘|r'ﬁ1r |"'I I.l |I"" l
WS T A
100
(] 100
Start: 0150 Frequency [MHz]
Stop: 30.000 _
Device : LDB307

07-32:09 87 Jun 2005

Serial # 353180005 TYPE A

Marker Frequency Peak Q-Peak Average Limit
v [MHz] [dBuV] [dBuV] [dBuVv] [dBuv]
1 0.260 41.56 37.37 19.08 50.00
2 26.94 2741 31.28 19.25 50.00
3 27.m 41.01 30.37 21.29 50.00
4 2712 59.92 * 5214 * 38.75 50.00
5 27.26 54.89 : 49.59 31.37 50.00
& 27.39 51.08 * 4475 2366 50.00
7 13.42 67.94 * 58.33 * 49.24 50.00
8 13.57 36.84 80.99 * 80.26 * 50.00
9 13.72 2549 47 .67 29.89 50.00
UM Freq. Peak Q Peak QPlimt QP delta Aver age AVG Linmt AVG Delta Coment .
[ M7z] [dBuv]  [dBuv] [dBuv] [dBuv] [dBuv] [dBuv] [dBuv]
1 0. 260 41. 56 37.37 61.0 -17.2 19. 08 51.0 -27.6
2 27.01 41.01 30. 37 60.0 -3 21. 29 50.0 -23.8
3 27.12 - 59.7 60.0 -18. 64 32.7 50.0 -30.75
4 27. 26 54. 89 49. 59 60.0 -10. 41 31. 37 50.0 -18. 63
5 13.56 81 - - - - - - Carrier*
*: Carrier - 815.207(b): Limts shall not apply to carrier current systens operating as intentional radiators
on frequenci es bel ow 30Mz.
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3.3.3.Line conducted em ssion data with dummy | oad

Antenna is replaced by dunmy | oad (500hns).

EMISSIONS CONDUITES - ASK

Oper

TJacques LORGUIN

o Spec : EM 53022,
Emizsion d5u'] Type - Copducted Phagzs - L
1100
500 < Y-Ref
Limitl key:
oo enZZhav.lie
= = enZZbgp. fc
500 e
r'lr‘1 | /_/‘II
Ay Il
bl l,l’ L |1
300 "L
' VY .
MU / ww’"ﬂ’]"‘l“{ﬁ"”’w
10.0
1.0
Start: 0.150 Frequency [MHz]
Stop: 30,000 . .
Erevice - LOB307T with dummy load
2:49:47 O7 Jun 2005 Serial # 05180005, TYPE &
Marker Frequency Peak Q-Peak Average Limit

YV [MHZz] [dBuV] [dBuVv] [dBuv] [dBuv]
1 0.160 4477 40.87 23.14 54.00
2 0.220 4275 41.65 26.23 52.00

3 0.350 3574 31.35 20.10 48.00
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3.3.4. Neutral
Antenna is replaced by dunmy |

Emission [dBuV]

oad.

EMISSIONS CONDUITES - ASK

conduct ed em ssion data with dunmy | oad

Dper - Jacques LORGUIN
Spec © EM 55027 Ciass B
Tyoe - Conducted

Phasze : Meutra|

1100
S00 = Y-Ref
Limit key:
TOO en2Zbav.iic
. o I
500 e S |
II 1 7
by J(\l.f"l fl
Il‘)"l ¥ 'Il\\ﬁ IJILr'II | |"
3oao ' LI llw-l
1
L ’Yﬁ' !ll,], ’h‘w
AR A P WA ¥
120
) 1.0 10.0
Start D150 Freguency [MHz]
Stop: 30.000
P Crevice - LDB30T with durmemy load
G2:15:37 07 Jun 2005 Serial #: 05180005, TYPE A
Marker Frequency Peak Q-Peak Average Limit
[MHz] [dBuVv] [dBuV] [dBuv] [dBuv]
1 0.160 47.49 40.56 25.10 54.00
2 0.230 46.38 43.06 25.83 52.00
3 0.360 40.33 35.37 20.51 43.00
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4. Field strength of fundamental §15.225(a)

The polarization of the neasurenents for
test is performfor both vertica
was rotated during the test for

the larger power level is vertical (the
and horizontal axis, and the | oop antenna position
maxi m zed the em ssion neasurenent.)

Measure have been done at 10m distance and corrected followi ng requirenents of
15. 209. e)
Frequency QPeak Lnt QPeak  QPeak- Lnt Angl e Pol Angl e Ant. Tot
(VHz) (dBuV/I m) (dBuV/ m (dB) EUT (degq) Corr
(deg) (dB)
13.56 84 50. 0 -34 0 verti cal 90 35.4

No significantly variation of

testing per 15.31(e).

Maxi mum devi ati on

t he fundament

under

a

anplitude during voltage variation
extrene

test condition (voltage

variation from85%to 115%: +3dBc
-10dBc
Limts Subclause 815.225(a): Operation within the band 13.110-14. 010VHz
Frequency Field strength Measur enment di stance
(MHz) (uvim (m
13. 553-13. 567 15 848 30
84dBuV/ m
13.410-13. 553 334 30
13.567-13. 710 50. 5dBuVvV/ m
13.110-13. 410 106 30
13.710-14. 010 50. 5dBuV/ m
5. Fundanental frequency tol erance (15.225.c)

The frequency tol erance of the carrier

t he operating frequency.

si gnal

shal |

be maintained within +/-0.01% of

5.1. Voltage fluctuation
Power supply has been set at 85% and 115% of noni nal voltage, at 20°C.
Nonmi nal vol tage: 100-240V
Frequency of carrier: 13.56 MHz
Upper limt: 13.561356 MHz
Lower limt: 13.558644 MHz
Vol t age 85V 230V 276V
Frequency (MHz) 13. 559753 13. 559765 13. 559763
Resul t Pass - Pass
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5.2. Tenperature

Tenperature has been set at -20°C and +50°C at nomni nal voltage 230Vvdc.
Frequency of carrier: 13.56 MHz

Upper limt: 13.561356 MHz

Lower limt: 13.558644 MHz

-20°C 25°C +50°C
Vol t age
Frequency (MHz) 13. 559803 13. 559765 13. 559751
Resul t Pass - Pass

6. Cccupi ed bandwi dt h 815. 205

Here is a plot of the occupied bandw dth, which shows that, 12.57MHz and 16.42VHz
restricted bands are free of carrier signal

RADIATED EMISSION - ASK SA
Cper : Jacques LORQLIN
Spec YDEDETY, Class A
E:‘-'Tlgséﬂn [d5un] Tyoe @ Conducied Phass - Meutral

50.0 ="y-Ref

Limii key:
TOO

{ feo-c tlu
c00 | ‘

Nﬁwwﬁw¢mrmﬂwsmjﬁm' lwm,iwmwmwmwmwmwwwﬂvaﬁw':W

10.0

Start: 12.058 Frequency [MHz)

Stons 16 RS Ceviee - LDS30T

16.42 to 16.423MHz

12.57675 to 12.57725VHz
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7. Band- edge conpliance  815.209

LG sal 20 OUN 8V, 2885
3 MER 13.5688 IMHz
REF 98.5 dBpV #nT 46 dB 3 59.84 dBpv
FEAR : TR = : i : : ;
I &
3 B e e L P e s o R
JEF MR ER
e ke S N e e e S e Rl e e i
28.8 | HARKER
de 13.5608 lHz MARKER
595.81 dBpV AMPTEL
SELELCT
e e R St b e o e e 2 Wt ot ot S S 1234
Ma SR Fol T P
TR R e ek a5, s sis SSEURN NGRS (U W"‘WU “'*‘“r"'k"’v""""*" MARKER 1
i T PR s F i OGN oFF
z z More
e e e T e i e  of 2
CENTER 13.5688 MHz SPAM 188.8 kHz
#RES BH 9.6 kHz UBW 38 kH=z SHF 32.8 mse T
13. 553VHz 13. 567 VHz
186:49:25 JUN 87, 2865 sl oL IR EeRE MKR 13.5667 Hiz
REF 98.% dBpY #AT 18 dB i g4, ':9 '“’;.“ MARKER §E£K99 & 2By FATLY 48 gR dRe NR?#EﬁE
o AT TERS S s e | S aEe o
18 | o : 7 e HAR dB HRx
ﬂ?r/u : RN 2;(3'{ HOLD A
AR P e R 20 .5
dB HE®T 98 VIEW &
PERK
NEXT PK FUams 8
LEEral RIGHT
SC_F O Mmooy S rc
5 i e -
BED*R‘;L.”'T“H ......... J‘trnf?v“?'\ NEXT FK CORE A
.......................... Mo More
R S e g 1 of 2 : gEE 1 ot 3
START 18.9848 HHz STOP 13.64¢ START 33, Sive A STOF 14.8442 HHz
A e UBW 20 kM= SWP 28.8 mse & RES BH 2.8 kHz UBH 38 kH= SNP B3.2 mser %
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