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Test Result Summary

Clause Test Item Result
FCC 15.209
Spurious Radiated Emissions Pass
FCC 15.207

Conducted Emission Test on a.c.

. Pass
Power Line
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List of Test and Measurement Instruments

Wipro Technologies, Bangalore

List of Test and Measurements

A TUVRheinland®

Equipment Manufacturer Type S/IN Calibration
Due Date
EMI Test Receiver Rohde & ESIB40 100306 | 21.07.2010
Schwarz
Schwarzbeck 8128-
LISN Mess-Electronik NSLK2128 243 16.02.2011
Hybrid Log Periodic Antenna TDK HLP3003C 130334 16.02.2011
Schwarzbeck 9170-
Broadband Horn Antenna Mess-Electronik BBHA9170 337 02.06.2010
Double Ridged Horn Schwarzbeck 9120D-
Antenna Mess-Electronik BBHA3120D 687 14.08.2010
Pre-Amplifier TDK-RFSolution PA-02 100008 14.02.2011
SAMEER-Center for Electromagnetics, Chennai
List of Test and Measurements
Equipment Manufacturer Type SIN Calibration
Due Date
EMI Receiver Rohde & Schwarz ESIB7 10088.74 13.02.2010
90
Loop Antenna ETS Lingdren 6507 1487 17.10.2010
Testing Facilities
1) Wipro Technologies
Survey No. 70,77,78 / 8A, Dodda Kannelli,
Sarjapur Road, Bangalore — 560 035
India
2) SAMEER-Center for Electromagnetics
C.I.T.Campus, Taramani,
2nd Main Road, Chennai — 600113
India
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General Product Information

Product Function and Intended Use

Handheld Low Frequency Animal RFID reader intended for Livestock Traceability

Ratings and System Details

Operating Frequency 125 kHz and 134.2 kHz,

RFID Compatibility HDX ISO, FDX B ISO and EM4002

Serial RS232 or optional Bluetooth
(Class1, 100m)

Communication Ports

Battery 7.4V Li-ion rechargeable
Power Input 12 VDC for charging battery
Weight 0.7 kg (1.5 Ibs)

Display Graphic OLED 128 x 64 pixels

Input: AC 100 ~ 240 V; 50 ~ 60 Hz
Output: 12V DC 1.6A

Dimensions 650 X 100 X 30mm

Supply Voltage

Test Conditions:
Voltage: 110 V AC, 60Hz

Environmental conditions
Temperature: +23°C
RH: 62%
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Operation Descriptions

The device is a handheld standalone Animal RFID reader which gets its power from a 7.4V Li-ion Battery
pack. The battery is rechargeable through a 12V DC Adapter. Communication with the device is possible
through Bluetooth and RS232 serial interfaces. The user operates with the Keypad and LCD to select

Menu options. The RF processor in the reader takes care of the RF transmission and reception of data

A TUVRheinland®

and the Control Processor handles the general overall device operation.

Block diagram

+12 V DC BATTERY BATTERY
EXTERNAL |ep] CHARGER — 7.4V DC
POWER CIRCUIT 1
Dc-DC and
KEYPAD BLUETOOTH R_FZ?IU'S‘VAT&R
and 3.3V for
ii all blocks
LcD K
b ot TN, So———
PROCESSOR RFEID
RS232 K— PROCESSOR
RTC /Ij ‘ ‘ FLASH (_l/ iL
RECIEVER A
DRIVE
BUZZER CIRCUIT P e
and
VIBERATOR — l ,L
N, ?— BIG
ANTENNA

Block Diagram

134.2 Khz and 125 Khz

Model: LSB
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+=12 VvV DC BATTERY . BATTERY
EXTERMNAL -] CHARGER 7.4V DC
POWER CIRCUIT l

DCc-DC and
REGULATOR
KEYPAD
I I BLUETOOTH 12V, 5V, 6V
and 3.3V for
i E all blocks
//1—
Lcp K
il S —
PROCESSOR REID
RsS232 K— 4\\ PROCESSOR
——= I FLASH I
RECIEVER ANTEMNNA
BEUZZER e DRIVE
p—— CIRCUIT
VIBERATOR —— iL
\\ - SMALL
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Block Diagram Model: SSB
+12 Vv DC BATTERY BATTERY
EXTERMNAL |l—p| CHARGER — 7.Av DC
POWER CIRCUIT l
DC-DC and
I KEYPAD I REGULATOR
12V, 5V, 6\
and 3.3V for
all blocks
‘/l—
Leo [,
cocESsoRr FH———— >
PROCESSOR BEID
RS232 _I\ PROCESSOR
P! —
—— I FLASH I |
RECIEVER ANTE MDA
BUZZER == DRIVE
and CIRCUIT
VIBERATOR — i L
S BIG
ANTENNA
134 2 Kh=z and 125 Kh=

Block Diagram Model: LS
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Block Diagram

Model: SS

+12 V DC BATTERY BATTERY
EXTERNAL |—p| CHARGER — 7.4V DC
POWER CIRCUIT l
DC-DC and
= — = REGULATOR
12V, 5V, 6V
| and 3.3V for
all blocks
[ —
LCD
\J
S S —
PROCESSOR ===
RS232 PROCESSOR
RTC /‘j FLASH | |
RECIEVER ANTENNA
BUZZER CIRCUIT DRIVE
ard CIRCUIT
VIERATOR i L
i— SMALL
ANTENNA

1234 .2 Khz and 125 Kh=

Test Report No.:02422486 001

Date: 2010-07-02

Page 8 of 22

=

d”



A TUVRheinland®

www.tuv.com
Test Set-up and Operation Mode

Principle of Configuration Selection

Emission: The test was performed under test mode to obtain the maximum emissions.

Test Operation and Test Software
Testing software was used to enable the continuous transmission and changing the frequency hopping

channels (low/mid/high) on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment

The EUT was tested together with the following additional accessory:

- Notebook computer for controlling different transmit channels and also used to enable the

frequency hopping.
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI| C63.4-2003.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable, and the EUT is 3
meters far from the measuring antenna. The turntable was rotated 360° for obtaining the maximum
emission. The height of the measuring antennas was scanned between 1m and 4m, and the antenna
rotated to repeat the measurements for both the horizontal and vertical antenna polarizations. Repeat
the measurement steps until the maximum emissions were obtained. The measurement above 1000MHz

was performed by horn antenna. The measurement below 30MHz was performed by loop antenna.

Semi-anechoic Chambher

Pre-Amplifier Measuring Receiver /
Spectrum Analyzer

il
Turntable | | ‘ ‘

Ground Plane

Conducted Emission Test on a.c. mains line

The equipment under test (EUT) was placed on a wooden table 80cm above the ground plane, the LISN
was place 80cm away from the EUT. The test was performed in accordance with ANSI C63.4: 2003, with
the following: an initial measurement was performed in peak and average detection mode on the live and
neutral lines. The pre-scan was performed by peak detection on both live and neutral conductors. Any
emissions recorded within 20dB of the relevant limit line were re-measured using quasi-peak and

average detections, the 6 worst cases was recorded in the table of results.

Screened Room
< 08m >

/Mains Input
EUT
\ 50Q Output EMI

[ ] .
Wooden Table Receiver

Jr

Ground Plane LISN

Test Report No.:02422486 001 Date: 2010-07-02 Page 10 of 22



A TUVRheinland®

www.tuv.com

Test Results

Occupied Bandwidth Measurement

Centre Frequency Lower 26 dB Upper 26 dB Occupied Bandwidth
(kHz2) Frequency Frequency (kHz2)
(kHz) (kHz)
125.0 15.50 29.90 45.40
134.2 15.50 29.50 45.00

e

Centre Frequency: 125 kHz Upper 26 dB Marker
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Centre Frequency: 134.2 kHz Lower 26 dB Marker

0
b,
.
/ °
g
@
| @&

HERZER

Span 200 kH;
VBN 10 kHz oSmeep 100 ms (461 pts)

30,
HZ

Centre Frequency: 134.2 kHz Upper 26 dB Marker
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Spurious Radiated Emissions Section 15.209
Result Pass
Test Specification FCC Part 15 Section 15.205, 15.209

Test Method ANSI C63.4-2003

Supply Voltage 110 Volt 60Hz AC

Measuring Frequency Range 125 kHz (Lowest internal oscillator frequency) — 1 GHz (Up to 10"
harmonic of the highest fundamental frequency)

Measuring Distance 3m
Requirement To comply as per limits stated below
Test result:

Note: Radiated Emissions testing was performed in the X, Y and Z axis mode. The X Axis mode is the

worst-case recorded in this test report.

Transmitter Frequency: 134.2 kHz

Spurious Field Field L .
PS::;ZT;n Emission Strength Attt(e:;;)ator Strength ( d;::?llltm) I\?Z'g';]
(kHz) (dBuA/m) (dBuV/m)
009.30 10.48 10 54.48 128.43 -73.75
X- Axis
133.60 29.52 10 73.52 105.09 -31.57
010.80 7.47 10 51.47 126.94 -75.47
Z- Axis 009.00 11.44 10 55.44 128.52 -73.08
133.50 11.52 10 55.52 105.09 -49.57

Transmitter Frequency: 125 kHz

Field
Antenna gr‘:::sc:gz (?’tée'Bth ) Attenuator Stl::ggth Limit Margin
N pA/m
Polarization (kHz2) (dB) (dBuVim ) (dBpV/im) (dB)
009.30 10.58 10 54.58 128.23 -73.65
X- Axis
124.80 33.86 10 77.86 105.68 -27.82
009.20 10.59 10 54.59 128.33 -73.74
Z- Axis 071.00 2.60 10 46.60 120.58 -63.98
125.00 12.90 10 56.90 105.67 -48.77
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Spurious emission results for frequency range 30MHz to 1GHz

Frequency Field Strength Limit Margin
Ptﬁ::?zr;?;n (Quasi Peak) Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
199.05 32.50 43.50 -11.00 Pass
359.55 28.38 46.00 -17.62 Pass
362.00 30.18 46.00 -15.82 Pass
\Y
363.05 28.78 46.00 -17.22 Pass
367.10 23.70 46.00 -22.30 Pass
370.00 31.57 46.00 -14.43 Pass
199.05 41.44 43.50 -02.06 Pass
362.00 40.73 46.00 -05.27 Pass
’ 362.55 40.94 46.00 -05.06 Pass
366.55 41.61 46.00 -04.39 Pass
367.10 42.55 46.00 -03.45 Pass
370.05 13.22 46.00 -32.78 Pass
Limit for Radiated Emission of Section 15.209:
Frequenc Field strength Field strength
quency (uV/m) (dBuV/m)
(MHz)
at 3m range
_ 2400/F(kHz) 48.50 —13.80
0.009 - 0.490 (300m range) (300m range)*
B 24000/F(kHz) 33.80 - 23.00
0.490 -1.705 (30m range) (30m range)*
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
Above 960 500 54.0

Remark: * the limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz are at 300 meter, 30 meter and 30 meter range respectively, which corresponds
to 88,50 — 53.80, 53.80 — 43.00 and 49.5dBuV/m at 3m range by extrapolation calculation and
the measurement of loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110—490 kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector.

The emission limits shows in the table are based on measurements employing a CISPR quasi-
peak detector and above 1000 MHz are based on the measurements employing an average
detector.

Test Report No.:02422486 001 Date: 2010-07-02 Page 14 of 22



A TUVRheinland®

www.tuv.com

Det AW Trd ACTLOOPM
ResBW 10 kH=

Meas T Z0 ms Uni

dBNASm

10 kH= 100 kH= 1 MH= 130 MH=

\ ]
et e
o —

3

'k I}

I
1

= "I“‘i b r/-,_;.,_..p”u‘“_‘
W Vi,

—30 =
s
e A PN

9 kH= 20 MH=

Operating Frequency: 125 kHz Polarization X- Axis

1 TL Det AV Trd

@ Attt 10 4dB 12 .18 ABN W ResBW 10 kH=

INPUT Z 125.00000000 kH= Meas T 20 ms Unitc dBnV

10 kH= 100 kH= 1 MH= 10 MH=

A N
Oy M
o
AT Y I

b,

5

I
Niin/| S

Leam

",

W

o

—z0 e
bt i ¥
Lnmn P

gt WS RV

S kH= 30 MEH=

Operating Frequency: 125 kHz Polarization Z- Axis

Test Report No.:02422486 001 Date: 2010-07-02 Page 15 of 22



www.tuv.com

@A:: 10 4B AUTTO 22 .21 dBaASm

INPUT = 133.60000000 kH

A TUVRheinland®

Det AW Trd ACTLOOEPM

ResBW 10 kEH=

Meas T Z0 m= Unit dBNA/m

1 MH= 10 MH=

1 ofHiH e
Wy 'i‘._ﬂ“'g‘nl_lli'q‘

AL
LAYA| iy “v\_ i

o AL ™,
WAL T Mo
L
L LL

M,

Wadedy

A
e NP PR

Operating Frequency: 134.2 kHz

20 MH=

Polarization X- Axis

Det AW Trd ACTLOOPM

ResBW 10 kH=

M=as T 20 ms Unit dBNA S m

1 MH= 10 MH=

A
"\
J "‘;llﬁj"r L ;
'J)i"\'u\f,n J

1 e
"l r i,
W | | Vg,

e

[ A
Wt u'\}__.,

Operating Frequency: 134.2 kHz

W
Is}
g
il

Polarization Z- Axis

Test Report No.:02422486 001

Date: 2010-07-02

Page 16 of 22



A TUVRheinland®

www.tuv.com

100,

20,

=
a8

50.00 |—

20.00 U .

Elect & Flaid Srength (0B fm)

204

0.00
30,00 100,00 1000.00

140,53 Freq (MHz)
50 Jume Gis ]

Horizontal Polarization

100,

20,

o
-

50.00 |—

Elect & Flaid Srength [dBRN /m)

J
40.00 l
a0 A & e
5 T T =0y
f.m;_wf" e W‘Ir’ h Y v\. Pﬂhw
0. ¥ i) llJ’ ) ’r"‘m J
X 4 -
L L}
A ] i
L, il e
{5 4 ] a7 PV S
A v
F“W\“l"wr I W
0.00
30,00 100,00 1000.00
Freq (M)
43.50 Limt (PEAK) EMI (V]

Vertical Polarization

Test Report No.:02422486 001 Date: 2010-07-02 Page 17 of 22



A TUVRheinland®

www.tuv.com

Conducted Emission Test on a.c. Power Line Section 15.207
Result Pass
Test Specification : FCC Part 15 Section 15.207
Test Method : ANSI C63.4-2003
Testing Location : Screened room
Measurement Bandwidth : 9kHz
Frequency Range : 150kHz — 30MHz
Supply Voltage : 110 Volt 60Hz AC
Test Result:
Frequency of Emission QP Limit Margin
Conductor Emission Level (QP) Result
(MHz) (dBuV) ( dBpV) (dB)
0.17 43.01 64.70 -21.69 Pass
0.23 37.35 62.31 -24.96 Pass
0.29 33.96 60.47 -26.51 Pass
0.54 15.03 56.00 -40.97 Pass
¥ 0.59 31.59 56.00 -24.41 Pass
ine
0.65 33.69 56.00 -22.31 Pass
0.95 29.24 56.00 -26.76 Pass
1.00 30.65 56.00 -25.99 Pass
2.44 26.82 56.00 -29.18 Pass
3.15 27.86 56.00 -28.14 Pass
0.17 41.60 64.55 -22.96 Pass
0.23 36.68 62.12 -25.45 Pass
0.29 33.28 60.28 -27.00 Pass
0.53 -27.46 56.00 -28.54 Pass
0.59 30.94 56.00 -25.06 Pass
Neutral
0.64 31.39 56.00 -24.61 Pass
1.00 30.01 56.00 -25.99 Pass
1.05 29.57 56.00 -26.43 Pass
11.07 33.02 60.00 -26.98 Pass
27.90 29.20 60.00 -30.80 Pass
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Frequency of Emission Average Margin
Conductor Emission Level (Av) Limit Result
(MHz) (dBpV) ( dBuV) (dB)

0.17 31.39 54.70 -23.31 Pass

0.23 26.61 52.31 -25.69 Pass

0.29 25.39 50.47 -25.08 Pass

0.59 21.82 46.00 -24.18 Pass

Line 0.65 23.76 46.00 -22.24 Pass
0.95 22.16 46.00 -23.84 Pass

1.00 25.31 46.00 -20.69 Pass

244 13.98 46.00 -32.02 Pass

3.15 14.32 46.00 -31.68 Pass

0.17 31.43 54.55 -23.12 Pass

0.23 23.43 52.12 -28.70 Pass

0.29 22.84 50.28 -27.44 Pass

0.53 19.89 46.00 -26.11 Pass

0.59 15.96 46.00 -30.04 Pass

Neutral

0.64 16.67 46.00 -29.33 Pass

1.00 25.96 46.00 -20.04 Pass

1.05 23.41 46.00 -22.59 Pass

11.07 29.41 50.00 -20.59 Pass

27.90 20.05 50.00 -29.95 Pass
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Limit of section 15.207

Frequency of QP Limit AV Limit
emission
(MHz) (dBuV) (dBpV/m)
0.15-0.5 66 — 56* 56 — 46"
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

End of report to be continued with Appendix
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