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APPENDIX C

LIST of GRAPHS of EMI MEASUREMENTS

Conducted EMI

Graph 1: Active Line, 0.145 to 30.5MHz, On with card reader module & Type A card
Graph 2: Neutral Line, 0.145 to 30.5MHz, On with card reader module & Type A card
Graph 3: Active Line, 0.145 to 30.5MHz, Tested with resistive dummy load
Graph 4: Neutral Line, .145 to 30.5MHz, Tested with resistive dummy load
Radiated EMI
Graph 5: Ambient Emissions, 0.009 to 30MHz, On with card reader module & Type A card
Graph 6: Carrier, 13.55 to 13.57 MHz, On with card reader module & Type A card
Graph 7: Vertical Polarisation, 29 to 1000 MHz, On with card reader module & Type A card
Graph 8: Horizontal Polarisation, 29 to 1000 MHz, On with card reader module & Type A card
N EMC Technologies Pty Ltd
‘ Unit 3/87 Station Road,
Seven Hills, NSW 2147 Australia
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Conducted Emissions (dBuV) .
AV Trace Test Date: 30/3/2005 GRAPH No. 1
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.145 1 10 30.5
Frequency (MHZz) Peaks:
ERG NoFreq Peak  Qp Val FCCN_BQPIL1  Av Val FCCN_BAVdL2
, MHz) (dBuV) (dBuV) (dBuV) (dB dBuv) (dBuV) (dB
3V PC Card Type Il + with Contactless Reader 1 (13.56) (62.7) (62.1 ) (60.0) (2.1) (60.4 ) (50.0 ) (10.3
Model: MCR500 (Short Variant) Part No: 18252 % 8-%2(1) 32-11’: jg-;l 655;-(1) -122 gg-‘; 451(15'(1) -?673
On with card reader module & Type A card (EMCTEST running) 4 0682 431 416 560 145 350 460  -110
— 5 0878 442 419 560 -141 344 460  -116
IF_gnc}tr?l: BQP FCC CLASS B QP CONDUCTED LIMITS (CISPR) Legend: 6 0898 a3 429 00 -1l a4 460 e
- - . 7 0.889 445  43.1 560 -129 333 460  -12.7
[ FCCN_BAV FCC CLASS B AV CONDUCTED LIMITS (CISPR) __Active Line 8 1317 437 422 560 -138 330 460  -130
9 9410 489 446 600 -154 367 500  -13.3
A 109.412 479 436 600 -164 358 500  -14.2
Ver 5.5 Build 107 Source: 111572 437 420 560 -140 303 460  -157
t:L0360405 c1:C0010905 c2:NONE p:NONE a:L0100305 \T50307¢c 13 14 15 ]gglgé 22; 22; ggg 122 ggg 228 1?8
Site ID: Syd Room#2,3/87 Station Rd, Seven Hills, NSW 14 4706 457 427 56.0 133 288 46.0 172
Test Officer:Joel Mulig - . . . . . . .
: : : : 154563 459 430 560 -13.0 286 460 -17.4
EMC Technologies (Sydney) 3/87 Station Rd, Seven Hills, NSW, 2147, NSW, Australia 16 4.581 455 41.9 56.0 141 28.2 46.0 -17.8
Phone +(612) 9624 2777 Fax+(612) 9838 4050
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Test Date: 30/3/2005

GRAPH No. 2
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Frequency (MHZz) Peaks:

ERG No z:req ) (Peak ) (Qp Va)l F%CN_B)QR(:M) (Av Val) F(CCN_)BAV((jLZ)

) MHz) (dBuV) (dBuV) (dBuV) (dB dBuv) (dBuV) (dB

3V PC Card Type Il + with Contactless Reader 1 1356 639 633 600 33 614 500 114
Model: MCR500 (Short Variant) Part No: 18252 % g-%g ig-g ﬁ-g gg-g -12-2 g?-g ig-g 12;
On with card reader module & Type A card (EMCTEST running) 4 9126 479 432 600 168 345 500  -155
5 0.349 403 388 590 -202 333 490  -157

IF_gncétr?l: BQP FCC CLASS B QP CONDUCTED LIMITS (CISPR) Legend: 6 4495 ard paced 6.0 116303 460 et
- - : 7 4523 478 437 560 -123 302 460  -15.8
FCCN_BAV FCC CLASS B AV CONDUCTED LIMITS (CISPR) __Neutral Line 8 0197 455 424 637 213 371 537  -166
9 0.201 45.1 420 636 -216 368 536  -16.8

) 109.129 47.7 422 600 -17.8 330 50.0  -17.0

Ver 5.5 Build 107 Source: 114.634 475  44.8 56.0 -11.3 29.0 46.0 -17.0
t:L0360405 c1:C0010905 c2:NONE p:NONE a:L0100305 \T50307c 16 17 18 ]g?gg? 283 ggg 228 182 ggg 228 1;1
Site ID: 16/6 Gladstone Rd, Castle Hills, NSW 144671 467 412 56.0 149 283 46.0 177

Test Officer:Joel Mulig - . . . . . . .
151.026 40.6  39.1 560 -16.9 281 460  -17.9

EMC Technologies (Sydney) 3/87 Station Rd, Seven Hills, NSW, 2147, NSW, Australia 16 1.024 41.0 39.2 56.0 -16.9 28.1 46.0 -17.9

Phone +(612) 9624 2777 Fax+(612) 9838 4050
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Conducted Emissions (dBuV) Job No:T50307 P —
AV Tr Test Date: 10/5/2005 GRAPH No. 3
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145 1 10 30.5
Frequency (MHZz) Peaks:
ERG Transit Systems NoFreq Peak Qp Val FCCN_BQPdL1 Av Val FCCN_BAVdL2
y . (MHz) (dBuV) (dBuV) (dBuV) (dB)  (dBuV) (dBuV) (dB)
Contactless Card Reader with Type A Card 1 0329 47.0 462 595 -133 446 495  -49
Model: MCR500 (Short Variant) Part No: 18252 % 8-3?2 ‘51?-;1 jg-; gs-g -1;-2 3219-2 jg-g -g-g
Tested with resistive dummy load 4 0903 464 451 560 -109 392 460  -68
— 5 0.875 464 395 560 -165 389 460  -7.1
IF_gnc}tr?l: BQP FCC CLASS B QP CONDUCTED LIMITS (CISPR) Legend: 6 0317 408 a2 298 176 4z5 498 73
L _| 7 0317 469 423 598 -175 422 498  -7.6
_ FCCN_BAV FCC CLASS B AV CONDUCTED LIMITS (CISPR) __Active Line 8 0571 452 433 560 127 377 460  -83
9 0416 448 434 575 141 385 475  -90
A 10 0.164 51.1 497 653 -155 458 553 95
Ver 5.5 Build 107 Source: 11 0.877 46.3 40.3 56.0 -15.7 36.6  46.0 9.4
t:L0110306 c1:C0010905 c2:NONE p:NONE a:L0030705 \T50307¢c 25 26 27 :]]g 8:‘122 gg; 222 ggg :;:]]g igg ggg :?'169
Site ID: _Syd Room#2_,3/87Station Rd, Seven Hills, NSW 14 4.578 48.1 45'4 56.0 —10.6 30.6 46.0 _15'4
Test Officer.Joel Mulig 154573 483 450 560 -11.0 301 460  -15.9
EMC Technologies (Sydney) 3/87 Station Rd, Seven Hills, NSW, 2147, NSW, Australia 16 0.886 46.3 415 56.0 145 296 46.0 -16.4
Phone +(612) 9624 2777 Fax+(612) 9838 4050
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Conducted Emissions (dBuV) Job No:T50307 P —
AV Trace Test Date: 10/5/2005 GRAPH No. 4
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145 1 10 30.5
Frequency (MHZz) Peaks:
ERG Transit Systems NoFreq Peak Qp Val FCCN_BQPdL1 Av Val FCCN_BAVdL2
Y . (MHz) (dBuV) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dB)
Contactless Card Reader with Type A Card 1 0575 436 425 560 -135 386 460  -7.4
Model: MCR500 (Short Variant) Part No: 18252 % 8-882 32'421 jg-g gg-g B? gg-g 32-8 ;g
Tested with resistive dummy load 4 1156 445 430 560 -13.0 329 460  -13.1
— e — 5 4599 488 446 560 -11.4 322 460  -13.8
imits: egend: 6 4.461 496 465 560 -95 314 460  -14.6
| FCCN_BQP FCC CLASS B QP CONDUCTED LIMITS (CISPR) ) 7 4.336 493 46.8 56.0 9.2 20.8 46.0 -16.2
[ FCCN_BAV FCC CLASS B AV CONDUCTED LIMITS (CISPR) __Neutral Line 8 0872 451 413 560 147 205 460 165
9 4449 490 446 560 -11.4 294 460  -16.6
104.480 495 458 560 -10.2 28.6 460  -17.4
Ver 5.5 Build 107 Source: 11 0.155 50.6 45.9 657 -19.8 380 557 177
t:L0110306 ¢1:C0010905 c2:NONE p:NONE a:L0030705 \T50307¢c 28 29 30 ]ggggg 22; igg 228 122 %; 228 132
Site ID: Syd Room#2,3/87 Station Rd, Seven Hills, NSW 14 4238 485 44.9 56.0 118 266 46.0 19.4
Test Officer.Joel Mulig 154301 475 412 560 -149 256 460  -204
EMC Technologies (Sydney) 3/87 Station Rd, Seven Hills, NSW, 2147, NSW, Australia 16 5159 43.7 396 600 204 261 500  -23.9

Phone +(612) 9624 2777 Fax+(612) 9838 4050
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Test Date: 09-03-05

GRAPH No. 5
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Frequency (MHz) Peaks:
ERG Transit Systems Limited NoFreq = Peak — QpVal FCC_loop_3di 1
3V PC Card Type lI+ with Contactless Reader 1 %Fs%) ((168392\/ ) 63.2 (182%) f‘éf{’s

Model: MCR500 (short variant) PartNo: 18252
On with card reader module & type A card (EMCTEST running)

Limits: Legend:

| FCC_loop_3mFcc Pt15 Subpart C Section 15.209(a) 3Metre Limits

__ Emissions

Ver 5.5 Build 70

Colo Radiated Test Setup Active Loop

t:A0081204E c1:C0201105 c2:NONE p:NONE a:NONE

Site ID: OATS#1,1247 Upper Colo Rd. Colo, NSW
Test Officer:Bruce Holdsworth

Source:

T50307r1 1 2 3 4

Melbourne- 57 Assembly Drv Tullamarine, 3043, Vic, Australia Ph+(613) 9335 3333 Fax+(613) 9338 9260
Sydney---- 16,6 Gladstone Rd Castle Hill, 2154, NSW, Australia Ph+(612) 9899 4599 Fax+(612) 9899 4019




140

130
120
110
100

EMC Technologies Pty. Ltd. - Global Product Certification

FCC C:\reports\pcAT50307_6.PCF
- issi Job No:T50307B reporsip -
Radiated Emissions (dBuV/m) Test Date: 09-03-05 GRAPH No. 6
1
//V\\
/A
,/ \\
/ \
/ \
A 'j\/“ mwy“\‘f i /
. ANAANY \
“‘\ \““‘”\\‘\ Jj\\vr/iw“ ‘y ' /\ \//n\‘
13.55 13.57
Frequency (MHz) Peaks:

ERG Transit Systems Limited NoFreq = Peak ~ QpVal FCC_loop_3di1

3V PC Card Type lI+ with Contactless Reader 1 %Fs%) ((258197\/ ) 61.5 (182% Egg.)s

Model: MCR500 (short variant) PartNo: 18252

On with card reader module & type A card (EMCTEST running)

Limits: Legend:
| FCC_loop_3mFcc Pt15 Subpart C Section 15.209(a) 3Metre Limits Cari

__ Carrier

Ver 5.5 Build 70 Source:
Colo Radiated Test Setup Active Loop
t:A0081204E c1:C0201105 c2:NONE p:NONE a:NONE T50307r1 5

Site ID: OATS#1,1247 Upper Colo Rd. Colo, NSW
Test Officer:Bruce Holdsworth

Melbourne- 57 Assembly Drv Tullamarine, 3043, Vic, Australia Ph+(613) 9335 3333 Fax+(613) 9338 9260

Sydney---- 16,6 Gladstone Rd Castle Hill, 2154, NSW, Australia Ph+(612) 9899 4599 Fax+(612) 9899 4019
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EMC Technologies Pty. Ltd. - Global Product Certification

FCC C:\reports\pcAT50307_7.PCF
Radiated Emissions (dBuV/m) Job No:T50307B _ -
_ : Test Date: 09-03-05 GRAPH No. 7
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Frequency (MHz) Peaks:
i imi No Freq Peak Qp Val FCC-B3 dL1
ERG Transit Systems L.|m|ted (M) (@Bavim) (@BoVim) [B)
3V PC Card Type I+ with Qontactless Reader 1 40.68 389 38.8 40.0 1.2
Model: MCRS500 (short variant) PartNo: 18252 % ?;'2885 g;.ﬁs g;.z ig_g -113531
On with card reader module & type A card (EMCTEST running) 1 8137 233 224 400 176
— 5 827.22 282 27.7 46.0 -18.3
Limits: Legend: _ 6 393.26 27.3 27.1 46.0 -18.9
L FCC-B3 FCC CLASS B RAD 3M LIMITS o Vert[cal Am.ble‘nts 7 348.37 26.3 26.3 46.0 -19.7
__Vertical Emissions 8 9228 237 20.4 435 231
9 90.64 23.8 20.0 435 235
A 10 189.35 24.1 18.0 435 -25.5
Ver 5.5 Build 70 Source: 11 117.35 18.9 14.6 435 -28.9
Colo Radiated Test Setup \Amb0403 1 2 3 4 5 11
t:A0690206 c1:C0201105 c2:NONE p:A0961105 a:NONE T50307r2 1 2 3 4 5 11
Site ID: OATS#1,1247 Upper Colo Rd. Colo, NSW
Test Officer:Bruce Holdsworth
Melbourne- 57 Assembly Drv Tullamarine, 3043, Vic, Australia Ph+(613) 9335 3333 Fax+(613) 9338 9260
Sydney-—-- 16,6 Gladstone Rd Castle Hill, 2154, NSW, Australia Ph+(612) 9899 4599 Fax+(612) 9899 4019
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EMC Technologies Pty. Ltd. - Global Product Certification

FCC C:\reports\pcAT50307_8.PCF
Radiated Emissions (dBuV/m) Job No:T50307B . .
# = Ambiont Test Date: 09-03-05 GRAPH No. 8
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Frequency (MHz) Peaks:
ERG Transit Systems Limited No E\m) (Egili/ ) Qp Val F((:(%E\?;/m) ((jdLB1)
3V PC Card Type I+ with Contactless Reader 1 40.68 354 35.3 40.0 47
Model: MCR500 (short variant) PartNo: 18252 2 67.80 273 26.9 40.0  -13.1
On with card reader module & type A card (EMCTEST running) 3 17629 299 2t 435 158
yp 9 4 20341 254 239 435  -196
5 122.05 20.4 17.9 435  -25.6
Limits: Legend:
| FCC-B3 FCC CLASS B RAD 3M LIMITS __Horizontal Ambients
__Horizontal Emissions
Ver 5.5 Build 70 Source:
Colo Radiated Test Setup \Amb0403 6 7 8 9 10 12
t:A0690206 c1:C0201105 c2:NONE p:A0961105 a:NONE T50307r2 6 7 8 9 10 12
Site ID: OATS#1,1247 Upper Colo Rd. Colo, NSW
Test Officer:Bruce Holdsworth
Melbourne- 57 Assembly Drv Tullamarine, 3043, Vic, Australia Ph+(613) 9335 3333 Fax+(613) 9338 9260
Sydney---- 16,6 Gladstone Rd Castle Hill, 2154, NSW, Australia Ph+(612) 9899 4599 Fax+(612) 9899 4019






