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APPENDIX 2: Data of EMI test
6dB Bandwidth
Test place Head Office EMC Lab. No.6 Measurement Room
Report No. 30LE0087-HO-02
Date 12/08/2010
Temperature/ Humidity 23 deg. C/30% RH
Engineer Takeshi Choda
Mode TX
Zigbee
Frequency 6dB Bandwidth Limit
[MHz] [MHz] [kHz]
2425 1.644 >500
2450 1.625 >500
2475 1.611 >500

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8116

Facsimile 1 +81 596 24 8124
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6dB Bandwidth

Zigbee
2425MHz
% Agilent RL
Ref 187 dBpY #Atten 10 dB
#Peak
Log
I e
dB/ i e
/ N
LgAv
ML 2
Center 2.425 000 GHz Span & MHz

#Res BH 100 kHz

#UBH 300 kHz

Occupied Bandwidth

Sweep 1.04 ms (1201 pts)
Occ BH % Pur 99.00 %

25841 MHz x dB  -6.00 dB
Transmit Freq Error  -4.695 kHz
% dB Bandwidth 1.644 MHz
2450MHz
3 Agilent RL
Ref 187 dBpY #fitten 10 dB
#Peak
Log
18 Pt et
dB/ P o
LoAv
ML 2
Center 2.450 BAG GHz Span 5 MHz

#Res BH 108 kHz

#UBH 308 kHz

Occupied Bandwidth

Sween 1.04 ms (1201 nts)
Occ BH % Pur 39.00 %

2.5894 MHz xdB -6.00 dB
Transmit Freq Error  -2.086 kHz
% dB Banduidth 1.625 MHz

2475MHz

% Agilent RL
Ref 187 dBpY #fitten 10 dB
#Peak
Log
4B/ P e
LoAv
ML 2
Center 2.475 000 GHz Span 5 MHz

#Res BH 108 kHz

#UBH 308 kHz

Occupied Bandwidth
2.5836 MHz

Transmit Freq Error
® dB Bandwidth

696.522 Hz
1.611 MHz

Sween 1.04 ms (1201 nts)

Occ BH % Pur 39.00 %
% dB  -6.00 dB

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8116
1 +81 596 24 8124
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Maximum Peak Output Power

Test place Head Office EMC Lab. No.6 Measurement Room
Report No. 30LE0087-HO-02
Date 12/08/2010
Temperature/ Humidity 23 deg.C/30% RH
Engineer Takeshi Choda
Mode Zigbee Tx
Zigbee
Freq. | Reading| Cable Atten. Result Limit Margin
Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2425 -9.31 0.30 10.00 0.99 1.26 30.00 1000 29.01
2450 -9.52 0.30 10.00 0.78 1.20 30.00 1000 29.22
2475 -9.72 0.30 10.00 0.58 1.14 30.00 1000 29.42

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone

1 +81 596 24 8116

Facsimile 1 +81 596 24 8124
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Radiated Spurious Emission

Test place Head Office EMC Lab. No.4 Semi Anechoic Chamber

Report No. 30LEO087-HO-02

Date 12/24/2010 01/05/2011 01/05/2011

Temperature/ Humidity 23 deg.C/68% RH 22 deg.C/38% RH 22 deg.C/38% RH

Engineer Takeshi Choda Takumi Shimada Takumi Shimada

(1-10GHz) (10-26.5GHz) (30-1000MHz)
Mode Zighee Tx 2425MHz
Polarity | Frequency | Detector| Reading [ Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuv] | [dB/m] | 48] | [dB] [[dBuvim]|[dBuviml| [dB]

Hori 64.000 |QP 22.3 7.7 75 32.0 55 40.0 34.5

Hori 128.000 |QP 22.1 13.7 8.3 32.0 12.1 435 314

Hori 256.000 |QP 215 17.6 9.3 319 16.5 46.0 29.5

Hori 320.000 |QP 216 161 98| 319 15.6 460| 304

Hori 480.000 |QP 215 189 108| 320 192 460| 268

Hori 640.000 |QP 219 20.9 116 322 222 46.0 23.8

Hori 2367.300 |PK 42.4 27.2 3.0 321 40.5 73.9 334

Hori 2373.000 |PK 42.6 27.2 3.0 321 40.7 73.9 33.2

Hori 2390.000 |PK 435 27.2 3.0 32.1 416 73.9 32.3

Hori 2400.000 |PK 43.4 27.2 3.1 32.1 416 73.9 32.3

Hori 3240.000 |PK 30.1 28.7 35 318 305 73.9 43.4

Hori 4850.000 |PK 44.9 31.0 5.8 314 50.3 73.9 23.6

Hori 7275.000 |PK 415 35.8 6.4 32.3 514 73.9 22.5

Hori 9700.000 |PK 419 379 7.3 33.0 54.1 73.9 19.8

Hori 24250.000 |PK 472| 379 09| 316 52.6 739 213

Hori 2367.300 [AV 302 272 30| 321 283 539| 256

Hori 2373.000 |AV 30.6 27.2 3.0 321 28.7 53.9 25.2

Hori 2390.000 |AV 313 27.2 3.0 321 294 53.9 245

Hori 2400.000 |AV 319 27.2 31 321 30.1 53.9 23.8

Hori 3240.000 |AV 425 28.7 35 318 429 53.9 11.0

Hori 4850.000 |AV 38.1 31.0 5.8 314 435 53.9 104

Hori 7275.000 |AV 30.0 35.8 6.4 323 39.9 53.9 14.0

Hori 9700.000 |AV 30.2 37.9 7.3 33.0 424 53.9 115

Hori 24250.000 |AV 334 37.9 -0.9 31.6 38.8 53.9 15.1

Vert 64.000 [QP 222 77 75| 320 54 400| 346

Vert 128.000 |QP 21| 137 83| 320 121 435| 314

Vert 256.000 |QP 215 176 93| 319 165 460| 295

Vert 320.000 |QP 215 161 98| 319 155 460| 305

Vert 480.000 |QP 215 189 108| 320 19.2 460| 268

Vert 640.000 |QP 21.8 20.9 116 322 221 46.0 239

Vert 2367.300 |PK 42.2 27.2 3.0 321 40.3 73.9 33.6

Vert 2373.000 |PK 42.8 27.2 3.0 321 40.9 73.9 33.0

Vert 2390.000 |PK 43.0 27.2 3.0 32.1 411 73.9 32.8

Vert 2400.000 |PK 42.9 27.2 3.1 32.1 411 73.9 32.8

Vert 3240.000 |PK 42.3 28.7 35 318 42.7 73.9 31.2

Vert 4850000 |PK 462| 310 58| 314 51.6 739| 223

Vert 7275.000 |PK 47| 358 64| 323 52.6 739 213

Vert 9700.000 |PK 418| 379 73| 330 54.0 739| 199

Vert 24250.000 |PK 46.7 37.9 -0.9 31.6 52.1 73.9 21.8

Vert 2367.300 [AV 304 272 30| 321 285 539 254

Vert 2373.000 |AV 30.7 27.2 3.0 32.1 28.8 53.9 25.1

Vert 2390.000 |AV 30.7 27.2 3.0 321 28.8 53.9 25.1

Vert 2400.000 |AV 30.5 27.2 3.1 32.1 28.7 53.9 25.2

Vert 3240.000 |AV 30.1 28.7 35 31.8 30.5 53.9 234

Vert 4850.000 |AV 40.1 31.0 5.8 314 455 53.9 8.4

Vert 7275.000 |AV 30.1 35.8 6.4 32.3 40.0 53.9 139

Vert 9700.000 |AV 301| 379 73| 330 423 539| 116

Vert 24250.000 |AV 334| 379 09| 316 38.8 539 151

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 10GHz-26.5GHz  20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz  20log(3.0m/0.5m)=15.6dB

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8116
Facsimile 1 +81 596 24 8124
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Radiated Spurious Emission

Test place Head Office EMC Lab. No.4 Semi Anechoic Chamber

Report No. 30LEO087-HO-02

Date 12/24/2010 01/05/2011 01/05/2011

Temperature/ Humidity 23 deg.C/68% RH 22 deg.C/38% RH 22 deg.C/38% RH

Engineer Takeshi Choda Takumi Shimada Takumi Shimada

(1-10GHz) (10-26.5GHz) (30-1000MHz)
Mode Zighee Tx 2450MHz
Polarity | Frequency | Detector| Reading [ Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuv] | [dB/m] | 48] | [dB] [[dBuvim]|[dBuviml| [dB]

Hori 64.000 |QP 22.1 7.7 75 32.0 5.3 40.0 34.7

Hori 128.000 |QP 22.1 13.7 8.3 32.0 12.1 435 314

Hori 256.000 |QP 215 17.6 9.3 319 16.5 46.0 29.5

Hori 320.000 |QP 215 161 98| 319 155 460| 305

Hori 480.000 |QP 215 189 108| 320 192 460| 268

Hori 640.000 |QP 21.8 20.9 116 322 221 46.0 239

Hori 1007.000 |PK 45.2 23.7 21 347 36.3 73.9 37.6

Hori 3353.000 |PK 41.8 29.0 3.6 317 42.7 73.9 31.2

Hori 4900.000 |PK 45.8 31.1 5.7 314 51.2 73.9 22.7

Hori 7350.000 |PK 42.8 36.0 6.4 324 52.8 73.9 21.1

Hori 9800.000 |PK 424 38.1 7.3 33.0 54.8 73.9 19.1

Hori 24500.000 |PK 47.1 37.9 -0.9 315 52.6 73.9 21.3

Hori 1007.000 |AV 32.6 23.7 2.1 34.7 23.7 53.9 30.2

Hori 3353.000 [AV 293 290 36| 317 30.2 539| 237

Hori 4900.000 [AV 393| 311 57| 314 447 53.9 9.2

Hori 7350.000 |AV 301| 360 64| 324 40.1 539| 138

Hori 9800.000 AV 305| 381 73| 330 429 539| 110

Hori 24500.000 |AV 336| 379 09| 315 39.1 539| 148

Vert 64.000 |QP 221 7.7 75 320 53 40.0 347

Vert 128.000 |QP 22.1 13.7 8.3 32.0 12.1 435 314

Vert 256.000 |QP 215 17.6 9.3 319 16.5 46.0 29.5

Vert 320.000 |QP 215 16.1 9.8 319 155 46.0 30.5

Vert 480.000 |QP 215 18.9 10.8 32.0 19.2 46.0 26.8

Vert 640.000 |QP 21.8 20.9 11.6 32.2 22.1 46.0 23.9

Vert 1007.000 [PK 49| 237 21| 347 36.0 739| 379

Vert 3353.000 |PK 421|290 36| 317 430 739| 309

Vert 4900.000 |PK 475 31.1 5.7 314 52.9 73.9 21.0

Vert 7350.000 |PK 429| 360 64| 324 52.9 739 210

Vert 9800.000 |PK 428| 381 73| 330 55.2 739| 187

Vert 24500.000 |PK 46.8 37.9 -0.9 315 52.3 73.9 216

Vert 1007.000 |AV 32.8 23.7 2.1 34.7 23.9 53.9 30.0

Vert 3353.000 |AV 29.9 29.0 3.6 317 30.8 53.9 23.1

Vert 4900.000 |AV 42.2 311 5.7 314 47.6 53.9 6.3

Vert 7350.000 |AV 30.2 36.0 6.4 324 40.2 53.9 137

Vert 9800.000 |AV 30.6 38.1 7.3 33.0 43.0 53.9 10.9

Vert 24500.000 |AV 337 379 09| 315 39.2 539 147

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 10GHz-26.5GHz  20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz  20log(3.0m/0.5m)=15.6dB

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8116
Facsimile 1 +81 596 24 8124
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Radiated Spurious Emission

Test place Head Office EMC Lab. No.4 Semi Anechoic Chamber

Report No. 30LE0087-HO-02

Date 12/24/2010 01/05/2011 01/05/2011

Temperature/ Humidity 23 deg.C/68% RH 22 deg.C/38% RH 22 deg.C/38% RH

Engineer Takeshi Choda Takumi Shimada Takumi Shimada

(1-10GHz) (10-26.5GHz) (30-1000MHz)
Mode Zighee Tx 2475MHz

Polarity | Frequency | Detector| Reading [ Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]][dBuVv/m]| [dB]
Hori 64.000 |QP 222 7.7 75 320 54 40.0 346
Hori 128.000 |QP 221 137 8.3 320 121 435 314
Hori 256.000 |QP 215 176 9.3 319 16.5 46.0 295
Hori 320.000 |QP 215 16.1 9.8 319 155 46.0 305
Hori 480.000 |QP 216 18.9 10.8 320 19.3 46.0 26.7
Hori 640.000 |QP 21.9 20.9 11.6 32.2 22.2 46.0 23.8
Hori 1023.000 |PK 44.3 23.8 21 347 355 739 384
Hori 2483.500 |PK 46.3 27.2 31 321 445 73.9 29.4
Hori 2483.670 |PK 46.6 27.2 31 321 448 739 29.1
Hori 2520.000 |PK 443 27.2 31 321 425 739 314
Hori 4950.000 |PK 45.6 313 5.7 314 51.2 739 227
Hori 7425.000 |PK 434 36.1 6.4 324 535 739 204
Hori 9900.000 |PK 428 38.2 74 33.0 55.4 739 18.5
Hori 24750.000 [PK 42.7 38.0 -0.9 315 48.3 73.9 25.6
Hori 1023.000 |AV 323 238 21 347 235 53.9 304
Hori 2483.500 |AV 346 272 31 321 32.8 53.9 211
Hori 2483.670 |AV 34.8 27.2 31 321 33.0 53.9 209
Hori 2520.000 |AV 30.7 27.2 31 321 28.9 53.9 25.0
Hori 4950.000 [AV 38.6 313 5.7 314 44.2 53.9 9.7
Hori 7425.000 |AV 304 36.1 6.4 324 40.5 53.9 134
Hori 9900.000 |AV 304 38.2 74 33.0 43.0 53.9 10.9
Hori 24750.000 |AV 30.2 38.0 -0.9 315 35.8 53.9 18.1
Vert 64.000 |QP 223 7.7 75 320 55 40.0 345
Vert 128.000 |QP 222 137 8.3 320 122 435 313
Vert 256.000 |QP 215 176 9.3 319 16.5 46.0 295
Vert 320.000 |QP 215 16.1 9.8 319 155 46.0 305
Vert 480.000 |QP 215 18.9 10.8 320 19.2 46.0 26.8
Vert 640.000 |QP 21.8 20.9 11.6 32.2 22.1 46.0 23.9
Vert 1023.000 |PK 438 238 21 347 35.0 739 389
Vert 2483.500 |PK 455 27.2 3.1 321 437 739 30.2
Vert 2483.670 |PK 46.1 27.2 3.1 321 443 739 29.6
Vert 2520.000 |PK 428 27.2 3.1 321 41.0 739 329
Vert 4950.000 |PK 475 313 5.7 314 53.1 739 20.8
Vert 7425.000 |PK 43.0 36.1 6.4 324 53.1 739 20.8
Vert 9900.000 |PK 432 38.2 74 33.0 55.8 739 18.1
Vert 24750.000 [PK 42.7 38.0 -0.9 315 48.3 73.9 25.6
Vert 1023.000 |AV 321 238 21 347 233 53.9 30.6
Vert 2483.500 |AV 43.2 27.2 31 321 41.4 53.9 125
Vert 2483.670 |AV 43.7 27.2 31 321 41.9 53.9 12.0
Vert 2520.000 |AV 29.2 27.2 31 321 274 53.9 26.5
Vert 4950.000 [AV 42.0 313 5.7 314 47.6 53.9 6.3
Vert 7425.000 |AV 304 36.1 6.4 324 40.5 53.9 134
Vert 9900.000 |AV 304 38.2 74 33.0 43.0 53.9 10.9
Vert 24750.000 |AV 29.6 38.0 -0.9 315 35.2 53.9 18.7

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
*The 10th harmonic was not seen so the result was its base noise level.
Distance factor: 10GHz-26.5GHz  20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz  20log(3.0m/0.5m)=15.6dB

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8116
Facsimile 1 +81 596 24 8124
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VBW (AV) Calculation
Zigbee
VBW: 1/x = 10Hz
X: (Tx on+Tx off) =100ms

- Agilent R T

Ref @ dBm Atten 18 dB

#Peak

Log

1a

dB/

LgRw

5152

W3 FC

AR

£

FTun

Center 2,458 080 GHz Span @ Hz

Res BH 1 MHz #UBH 3 MHz Sweep 100 ms (1281 prs)

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone 1 +81 596 24 8116

Facsimile 1 +81 596 24 8124
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Conducted Spurious Emission
Zigbee Tx 2425MHz
30MHz-1GHz 1GHz-5GHz
Agilent RL Agilent RL
Mkrl 64.0 MHz Mkrd  4.350 GHz
Ref 167 dBpV #Atten 18 dB 40.37 dBpV Ref 187 dBpV #Atten 10 dB 33.37 dBpV
#Peak #Peak
Log Log 5
18 18
dB/ dB/
o |, i
7l e ) 711 .
dBpY Snsh e ) dBpY 7 T
LoAv otk - LoRy e e, - he I
5182 51 52
Start 39,8 MHz Stop 1.860 8 GHz Start 1,860 GHz Stop 5,068 GHz
#Res BH 108 kHz #UBH 308 kHz Sween 92.72 ms (1201 pts) #Res BW 100 kHz #YBH 300 kHz Sween 382.3 ms (1201 pts)
Marker  Trace Type o o finplitude Marker  Trace Type % Axie Anplitude
1 @ Freq 64.8 MHz 48.37 dBuU 1 @ Freq 2.425 BHz 91,18 dBuy
2 @ Freg 2.373 BHz 27.33 dBuy
3 (2) Frag 3.248 BHz 29.11 dByl
4 (2 Frag 4.858 BHz 33.37 dBull
5GHz-10GHz 10GHz-15GHz
Agilent RL ¥ Agilent RL
Mkrl 7.868 GHz Mkrl 13892 GHz
Ref 167 dBpY #Atten 10 dB 31.88 dBpl Ref 187 dBpY #Atten 18 dB 33.85 dbpd
#Peak #Peak
Log Log
19 16
dB/ dB/
ul} 1]
711 7.1 .
dBpt! dBpy Lo o
LgHV _ P s iy PRLTY R o LQHV " It o L
51 82 $1 352
Start 5.000 GHz Stop 10.980 GHz Start 10.000 GHz Stop 15,000 GHz
#Res BH 100 kHz #UBH 368 kHz Sweep 477.9 ms (1201 pts) #Res BW 108 kHz #WBH 380 kHz Sweep 477.9 ms (1201 pts)
Marker  Trace Type 3 s finplitude Marker  Trace Type W Axis finplitude
1 &3} Freq 7.888 BHz 3188 dBuU 1 €3} Freq 13,692 BHz 33.85 dBuY
15GHz-20GHz 20GHz-25GHz
# Agilent RL ¥ Agilent RL
Mkrl 15.212 GHz Mkrl 24875 GHz
Ref 187 dBpV #Atten 18 dB 32.84 dBpl Ref 187 dBpY #Atten 10 dB 36.26 dBpV
#Peak #Poak
Log Log
16 16
4B/ dB/
1] ol
1, 711 .
dBpt! dBwY -
S P B s Ao, - u . . L i
LaAw KA LgAw *
51 82 51 52
Start 15.008 GHz Stop 20.000 GHz Start 20.000 GHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 477.9 ms (1201 pts) #Res BH 160 kHz #YBH 306 kHz Sweep 477.9 ms (1261 pts)
Marker  Trace Type o s finplitude Marker  Trace Type ¥ Axis finplitude
1 ¢ Freq 15.212 BHz 32,84 By 1 ¢ Freq 24,575 BHz 36,265 dBuU

UL Japan, Inc.

Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone
Facsimile

1 +81 596 24 8116
1 +81 596 24 8124
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Conducted Spurious Emission
Zigbee Tx 2450MHz
30MHz-1GHz 1GHz-5GHz
# Agilent RL ¥ Agilent RL
Mkrl 64.8 MHz Mkrd 4.908 GHz
Ref 167 dBpY #Atten 10 dB 40.57 dBpl Ref 167 dBpY #Atten 10 dB 35.52 dBpV
#Peak #Peak
Log Log 5
18 18
dB/ dB/
1] Iy ol
71.5 o 71.5 4
dBpV J dBpY 3
Wy il Lo T
LgAv Lgfw I T e o e
5182 §1 82
Start 30.8 MHz Stop 1.066 § GHz Start 1.066 GHz Stop 5068 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 92,72 ms (1201 pts) #Res BH 160 kHz #YBH 306 kHz Sweep 382.3 ms (1261 pts)
Marker  Trace Type X fxis Anplitude Marker  Trace Type X fxis Amplitude
1 @ Frag 64.8 MHz 48.57 dBpl 1 @ Freq 2.458 BH2 91.51 dByl
2 (&3] Freq 1.887 GHz 27.39 dBpU
3 @ Freq 3.353 GHz 27.71 dBpU
4 (&3] Fregq 4.988 GHz 35.52 dBpu
5GHz-10GHz 10GHz-15GHz
Agilent RL < Agilent RL
Mkrl 6.983 GHz Mkrl 13.588 GHz
Ref 167 dBpY #Atten 16 dB 36.95 dBpY Ref 167 dBpY #Atten 16 dB 34.10 dBpY
#Peak #Peak
Log Log
19 16
dB/ dB/
1] DI
5 1 ) :
Iy v R .
Lgﬂv - I i u b ) — LQF‘V i Sy b ol - ke
s1 82 51 82
Start 5.000 GHz Stop 19.000 GHz Start 10,600 GHz Stop 15.008 GHz
#Res BW 100 kHz #UBK 308 kHz Sweep 477.9 ms (1201 prs) #Res BW 108 kHz #UBH 306 kHz Sweep 477.9 ms (1201 pts)
Marker Trace Type X Axis fmplitude Marker Trace Type W fxig Amplitude
1 €3] Frag £.983 BHz 38.95 dBul 1 € Frag 13.588 BHz 34.18 dBul
15GHz-20GHz 20GHz-25GHz
Agilent RL 3 Agilent RL
Mkrl 16,362 GHz Mkrl 24.871 GHz
Ref 167 dBpY #Atten 16 dB 33.15 dBpY Ref 167 dBpY #Atten 16 dB 36.89 dBpY
#Peak #Peak
Log Log
19 16
dB/ dB/
1] DI
71.5 . 71.5 L
Lo g 2 S e B =
s1 82 51 82
Start 15.000 GHz Stop 20.000 GHz Start 20.600 GHz Stop 25.008 GHz
#Res BW 100 kHz #UBK 308 kHz Sweep 477.9 ms (1201 prs) #Res BW 108 kHz #UBH 306 kHz Sweep 477.9 ms (1201 pts)
Marker Trace Type X Axis fmplitude Marker Trace Type W Axig Amplitude
1 3 Frag 16.362 BHz 33.15 dBull 1 3 Frag 24.871 BHz 36.83 dBul

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8116
Facsimile 1 +81 596 24 8124
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Conducted Spurious Emission
ZigbeeTx 2475MHz
30MHz-1GHz 1GHz-5GHz
# Agilent RL ¥ Agilent RL
Mkrl 64.8 MHz Mkrd 4.958 GHz
Ref 167 dBpY #Atten 10 dB 41.81 dBpl Ref 167 dBpY #Atten 10 dB 34.29 dBpV
#Peak #Peak
Log Log
18 18
dB/ dB/
1] 1 ol
711 & N 7.1 4
dBpV - ’ dBpY 3
N RPN o
Lafw s + LgAw " =
5182 §1 82
Start 30.8 MHz Stop 1.066 § GHz Start 1.066 GHz Stop 5068 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 92,72 ms (1201 pts) #Res BH 160 kHz #YBH 306 kHz Sweep 382.3 ms (1261 pts)
Marker  Trace Type X fxis Anplitude Marker  Trace Type X fxis Amplitude
1 () Freq 64.8 MHz 41.81 dBpl 1 (3 Freq 2.475 GHz 91.67 dBpU
2 (&3] Freq 1.823 GHz 27.22 dBpl
3 3 Freq 2.528 GHz 28.11 dBpy
4 (&3] Fregq 4.958 GHz 34.29 dBpu
5GHz-10GHz 10GHz-15GHz
Agilent RL < Agilent RL
Mkrl 7.662 GHz Mkrl 13.912 GHz
Ref 167 dBpY #Atten 16 dB 31.38 dBpY Ref 167 dBpY #Atten 16 dB 34.26 dBpY
#Peak #Peak
Log Log
19 16
dB/ dB/
1] DI
B « 5 ;
W i1 : ”
Laftv  fowwe 7 it T Lofv e YA " ",
s1 82 51 82
Start 5.000 GHz Stop 19.000 GHz Start 10,600 GHz Stop 15.008 GHz
#Res BW 100 kHz #UBK 308 kHz Sweep 477.9 ms (1201 prs) #Res BW 108 kHz #UBH 306 kHz Sweep 477.9 ms (1201 pts)
Marker Trace Type X Axis fmplitude Marker Trace Type W fxig Amplitude
1 €3] Frag 7.662 BHz 31.38 dEpll 1 € Frag 13.912 BHz 34.26 dBull
15GHz-20GHz 20GHz-25GHz
Agilent RL 3 Agilent RL
Mkrl 15.425 GHz Mkrl 24.967 GHz
Ref 167 dBpY #Atten 16 dB 33.41 dBpY Ref 167 dBpY #Atten 16 dB 35.99 dBpY
#Peak #Peak
Log Log
19 16
dB/ dB/
1] DI
711 ) 711 1
S S G U SN S 4 W S Po— P B B
s1 82 51 82
Start 15.000 GHz Stop 20.000 GHz Start 20.600 GHz Stop 25.008 GHz
#Res BW 100 kHz #UBK 308 kHz Sweep 477.9 ms (1201 prs) #Res BW 108 kHz #UBH 306 kHz Sweep 477.9 ms (1201 pts)
Marker Trace Type X Axis fmplitude Marker Trace Type W Rxig Amplitude
1 3 Frag 15.425 BHz 33.41 dBul 1 € Frag 24.967 BHz 35.83 dBull
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Conducted Emission Band Edge compliance
Zigbee Tx
Low High
¥ Agilent RL ¥ Agilent RL
Mkrd 2,367 36 GHz Mkr3 2,483 67 GHz
Ref 187 dBpY #Atten 10 dB 28.66 dBpV Ref 187 dBpY #Atten 10 dB 31.87 dBpV¥
#Peak . #Peak .
Lag | | Leg
10 bl 18 g
| i
Al e Al
1 A
D L Ulo [
72.5 f‘ 724 ﬁ h N
dBpY 4 3 2 ? dBpY i 7
Lgfv 2 . St —— LgAv b,
s1 082 s1 082
Center 2,375 @0 GHz Span 116 MHz Center 2,500 @6 GHz Span 160 MHz
#Res BH 168 kHz #UBH 306 kHz Sweep 10.56 ms (1261 pts) #Res BH 168 kHz #UBH 306 kHz Sweep 9.6 ms (1201 pts)
Marker  Trace Trpe ¥ fixis fnplitude Marker  Trace Trpe ¥ fixis fnplitude
1 &5 Freq 2.424 58 BHz 52.47 dBul 1 &5 Freq 2.475 25 BHz 52.45 dBul
2 @ Freg 2.498 89 GHz 25.69 dBuU 2 @ Freq 2.483 58 BHz 31.25 dBul
3 @ Freg 2.398 86 GHz 26.85 dBuU 3 &3 Fraq 2.483 67 BHz 31.87 dBuU
4 @ Freq 2.367 38 BHz 28.66 dBul
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Conducted Spurious Emission(below 30MHZz)

Tx 2450MHz
9kHz-150kHz 150kHz-30MHz
# Agilent R T ¥ Agilent R T

Mkrl 11.23 kHz Mkrl 13.289 MHz
Ref 87 dBpY Atten 18 ¢B 10.34 dBpl Ref 87 dBpY Atten 10 dB 42.48 dBpV
#Peak #Poak
Log Log
18 18
dB/ dB/

1
ki
1] ol
71.5 715 [T
dBpv 2 dBpY
Lgfv o —— Lgfw
WNW}N«MV(\W,NMA iebl b T ool Y
5152 \ sl s
Start 9.00 kHz ~ Stop 150.08 kHz Start 158 kHz Stop 30,0680 MHz
#Res BH 200 Hz #YBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 160 kHz #YBH 306 kHz Sweep 2.88 ms (1261 pts)
Marker  Trace Type X fxis Anplitude Marker  Trace Type X fxis Amplitude
1 () Freq 11.23 kHz 18.34 dBpl 1 (3 Freq 13.289 MHz 42,48 dBpl

*Test was performed with the representative channel (Mid channel) after it was confirmed that there was no
difference in the data due to the channel.
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Power Density

Test place Head Office EMC Lab. No.6 Measurement Room

Report No. 30LE0087-HO-02

Date 12/08/2010

Temperature/ Humidity 23 deg.C/30% RH

Engineer Takeshi Choda

Mode Zigbee Tx

11b
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss

[MHZ] |  [dBm] [d8] | [dB] | [dBm] | [dBm] | [dB]
242500] -1755 | 1.27 | 10.00 | -6.28 | 8.00 | 14.28
2450.00| -17.91 | 1.28 | 10.00 | -6.63 | 8.00 | 14.63
247500| -17.93 | 1.8 | 10.00 | -6.65 | 8.00 | 14.65

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator

UL Japan, Inc.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone 1 +81 596 24 8116
Facsimile 1 +81 596 24 8124
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Power Density
2425MHz
% Agilent RL
Mirl 2.424 912 GHz

Ref 8 dBm sAtten 10 dB ~17.55 dBm

#Peak

Log

10 "

dB/ ¢

M/M F\N\J\\ﬂ
/” o
LgAv (J\N [I\A\ W\‘

51 82 \/ v

M3 F$

£(F):
x50k
Swp

Center 2.425 030 GHz Span 5 MHz
#Res BH 30 kHz #UBW 180 kHz #Sweep 167 5 (1201 pts)

2450MHz

3 Agilent RL
Mkrl 2.449 908 GHz
Ref @ dBm #fitten 10 dB -17.51 dBm
#Peak
Log
18
dB/

o =

A .
/ N

5182 \/ \./

M3 FS

£(F):
50k
Swp

Center 2.450 BAG GHz Span 5 MHz
#Res BH 30 kHz #UBH 160 kHz #Sweep 167 5 (1201 pts)

2475MHz

% Agilent RL
Mirl 2.475 180 GHz
Ref & dBm #Atten 10 dB -17.93 dBm
#Peak
Log
18
dB/

Fiada

T
7 =

5182 \/ \/

M3 FS

£(F):
50k
Swp

Center 2.475 000 GHz Span 5 MHz
#Res BH 30 kHz #UBH 160 kHz #Sweep 167 5 (1201 pts)
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99%0ccupied Bandwidth
2425MHz
% Agilent RL
Ref 187 dBpY #Atten 10 dB
#Peak
Log
18
dB/
=/ v
VTN ]
S ]
LgAv
ML 2
Center 2.425 000 GHz Span 12.5 MHz
#Res BH 120 kHz #UBH 360 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 %
26131 MHz x dB  -6.00 dB
Transmit Freq Error  6.497 kHz
% dB Bandwidth 1.648 MHz
2450MHz
3 Agilent RL
Ref 187 dBpY #fitten 10 dB
#Peak
Log
10 i
dB/ o N
AN V
N L]
(]
LoAv
ML 2
Center 2.450 BAG GHz Span 12.5 MHz
#Res BH 120 kHz #YBH 368 kHz Sween 1.04 ms (1201 nts)
Occupied Bandwidth Oce BN % PWr  59.08 7
2.5985 MHz xdB -6.00 dB
Transmit Freq Error  3.187 kHz
% dB Banduidth 1.665 MHz
2475MHz
% Agilent RL
Ref 187 dBpY #fitten 10 dB
#Peak
Log
10 [
dB/ v >
~ VR
/N\"/ \er“ Win|
o™ )
LoAv
ML 2
Center 2.475 000 GHz Span 12.5 MHz
#Res BH 120 kHz #YBH 368 kHz Sween 1.04 ms (1201 nts)
Occupied Bandwidth Oce BN % PWr  59.08 7
26238 MHz xdB -6.00 dB
Transmit Freq Error  9.337 kHz
% dB Banduidth 1.644 MHz
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APPENDIX 3: Test instruments
EMI test equipment
Control No. Instrument Manufacturer Model No Serial No | Test Item | Calibration Date
* Interval(month)
MOS-14 Thermo-Hygrometer Custom CTH-201 - AT 2010/05/19 * 12
MSA-10 Spectrum Analyzer Agilent E4448A MY46180655 [AT/RE 2010/02/03 * 12
MCC-114 Microwave Cable 1G- |Suhner SUCOFLEX10{290212/4 AT 2010/08/05 * 12
26.5GHz 4
MAT-22 Attenuator(10dB) 1- Orient Microwave BX10-0476-00 |- AT 2010/03/01 * 12
18GHz
MPM-08 Power Meter Anritsu ML2495A 6K00003338 |AT 2010/09/10 * 12
MPSE-11 Power sensor Anritsu MA2411B 011737 AT 2010/09/10 * 12
MAEC-04 Semi Anechoic TDK Semi Anechoic |DA-10005 RE 2010/02/02 * 12
Chamber(NSA) Chamber 3m
MOS-15 Thermo-Hygrometer Custom CTH-180 - RE 2010/02/09 * 12
MJIM-07 Measure PROMART SEN1955 - RE -
COTS-MEMI [EMI measurement TSJ TEPTO-DV |- RE
program
MSA-05 Spectrum Analyzer Advantest R3273 160400285 RE 2010/11/18 * 12
MHA-21 Horn Antenna 1-18GHz | Schwarzbeck BBHA9120D |9120D-557 RE 2010/08/08 * 12
MCC-57 Microwave Cable Suhner SUCOFLEX10|267195/4(0.6m|RE 2010/11/26 * 12
4 ) /292411(5m)
MPA-12 MicroWave System Agilent 83017A MY39500780 |RE 2010/03/16 * 12
Amplifier
MHF-20 High Pass Filter 3.5- TOKIMEC TF323DCC 607 RE 2010/09/21 * 12
18.0GHz
MCC-79 Microwave Cable 1G- |Suhner SUCOFLEX10(278923/4 RE 2010/12/02 * 12
26.5GHz 4
MTR-07 Test Receiver Rohde & Schwarz ESCI 100635 RE 2010/10/27 * 12
MBA-05 Biconical Antenna Schwarzbeck BBA9106 1302 RE 2010/10/11 * 12
MLA-08 Logperiodic Antenna Schwarzbeck UKLP9140-A |N/A RE 2010/10/11 * 12
MCC-50 Coaxial cable UL Japan - - RE 2010/03/18 * 12
MAT-51 Attenuator(6dB) Weinschel 2 AS3557 RE 2010/01/20 * 12
MPA-14 Pre Amplifier SONOMA 310 260833 RE 2010/03/05 * 12
INSTRUMENT
MHA-17 Horn Antenna 15- Schwarzbeck BBHA9170 [BBHA917030 |RE 2010/06/29 * 12

40GHz

7

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

As for some calibrations performed after the tested dates, those test equipment have been controlled by means

of an unbroken chains of calibrations.

Test Item:

RE: Radiated Emission
AT: Antenna Terminal Conducted test
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