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Product Description

Equipment Under Test (EUT)

Bluetooth module
Brand: Bluegiga
Model: WT32i

Type: -
Serial no: -
HW version: -
SW version; -

Description of the EUT

The EUT is a Bluetooth audio module that supports Bluetooth 3.0. This report includes only the Classic
Bluetooth test results.

The EUT includes a PSU that is used to regulate the input voltage in such way that if the input voltage changes
* 10 %, the internal supply voltages of the EUT remain within £1 % of the nominal value. Testing with only
nominal voltage of 3.3 Vdc was therefore deemed to be sufficient.

The module is Bluetooth qualified and the interference prevention function is based on Adaptive Frequency
Hopping defined in the Bluetooth standard as required by the Ordinance Regulating Radio Equipment, Article 9-

4-9, and the Regulation for Enforcement of the Radio Law, Article 6-2-3.

Modifications Incorporated in the EUT
No modifications were applied to the EUT during testing

Ratings and declarations

Operating Frequency Range (OFR): 2402 — 2480 MHz
Channels: 79

Channel separation: 1 MHz
Conducted power: 6.83 dBm
Transmission technique; FHSS
Modulation: GFSK, /4 DQPSK, 8DPSK
Antenna type: Chip Antenna
External antenna connector type: W.FL connector
Chip antenna gain: 3.29 dBi

External ¥2A antenna 2.76 dBi

Power Supply

Battery Operated

Operating Voltage Range |2.7 - 4.2 VDC

Tested by using external power supply and 3.3 VDC voltage level.

Mechanical Size of the EUT

[ Length: 23.9 mm

| Width: 15.0 mm

| Height: 1.45 mm

Peripherals

DC power supply Thandar TS30218S.
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General remarks

Disclaimer

This test report is issued under SGS Fimko general terms of delivery (available on request and accessible at
www.fi.sgs.com). Attention is drawn to the limitations of liability, indemnification and jurisdictional issues defined
therein. Unless otherwise stated: (a) the results shown in this document refer only to the sample(s) tested and
(b) such sample(s) are retained for three months. This document cannot be reproduced except in full, without
prior approval of SGS Fimko.

Any unauthorized alteration, forgery or falsification of the content or appearance of this report is unlawful and
offenders may be prosecuted to the fullest extent of the law


http://www.fi.sgs.com/
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Summary of Testing

SUMMARY OF TESTING
Ordinance reference Description of Test Result
Article 14 Antenna power, tolerances for antenna power PASS
Article 5 Frequency tolerance PASS
Occupied Bandwidth (99%), Spread Bandwidth
Article 6 and 49.20 et width ( )_ P W PASS
(90%) and Spreading Factor
Article 7 Transmission spurious emissions PASS
Article 24 Limitation of collateral emission of receiver PASS
Article 49.20 Holding time of the hopping frequency PASS

Test methods

Tests were performed according to the methods presented in standards

Ref :
eterences EN 300 328-1 v1.7.1.

EUT Test Conditions During Testing

The EUT was in continuous transmit or receiving mode during all the tests.

The hopping was stopped and the EUT was configured into the wanted channel or the EUT was hopping
continuously between the channels depending of the test. Normal modulation and duty cycle were applied in all
tests except for frequency tolerance measurement that was performed with unmodulated signal.

According to the customers declaration the internal supply voltages of the EUT are regulated. Therefore tests
were performed using only the nominal input voltage level.

Following channels were used during the tests when the hopping was stopped:
Channel LOW (CH 1) = 2402 MHz

Channel MID (CH 40) = 2441 MHz

Channel HIGH (CH 79) = 2480 MHz

The EUT was controlled by using Bluesuite software.
The following packet types were used for the testing.

DH5 Packet type = 15
Packet size = 339

2DH5 Packet type = 30
Packet size = 679

3DH5  Packet type = 31
Packet size = 1021
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Summary of Testing

Test Facility

[] Testing Location / address:
FCC registration number: 90598

SGS Fimko Ltd
Sarkiniementie 3
FI1-00210, HELSINKI
FINLAND

X Testing Location / address:
FCC registration number: 178986

Industry Canada registration
number: 8708A-2

SGS Fimko Ltd
Karakaarenkuja 4
FI1-02610, ESPOO
FINLAND
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Antenna power and tolerances

Antenna power and tolerances

Standard: EN 300 328

Limit: ARIB-T66

Tested by: NKO

Date: 2.10.2013

Humidity: 20 %

Temperature: 22.8°C

Measurement uncertainty +0.49 dB Level of confidence 95 % (k = 2)

Limits: 3 mW/MHz; 2 400 — 2483.5 MHz
Antenna POWER TOLERANCE: -80% to +20%
Test procedure

Total power is measured by using power meter.
The average power level was measured in continuous hopping transmit mode.

Test Results

Table 1. Measured Antenna powers

Packet | Reading | Reading | Spread Result Limit Margin Result

Type (dBm) (mW) | BW (MHz) | (mW/MHz) | (mW/MHz) | (mW/MHz)

DH5 6.83 4.82 78.7699 0.0612 3 2.94 PASS
2DH5 5.09 3.23 78.9700 0.0409 3 2.96 PASS
3DH5 5.06 3.21 78.9649 0.0406 3 2.96 PASS

Table 2. Tolerances of antenna power
Declared Maximum
antenna | .o .. o, Iimie | Measured o
Packet Type power 80% limit | +20% limit power Deviation % Result
(mW/MHz) (mW/MHz)
DH5 0,061 0,012 0,073 0,0612 -0,03 PASS
2DH5 0,041 0,008 0,049 0,0409 -0,04 PASS
3DH5 0,041 0,008 0,049 0,0406 0,01 PASS

Power tolerance is calculated by using the following formula:
Power tolerance = {[(Measured power)-(Rated Cond. P)]/ (Rated Cond. P)} x 100
* Rated Cond. P: Rated Conducted power
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Frequency tolerance

Frequency tolerance

Standard:

Limit:

Tested by:

Date:

Humidity:

Temperature:
Measurement uncertainty
Limit:

Test procedure

EN 300 328

ARIB-T66
NKO
30.9.2013

20 %

22.7 °C
+4.758x10°®
+50 ppm

Level of confidence 95 % (k = 2)

Frequency tolerance was measured by using frequency counter function of the spectrum analyzer.

Test Results

Table 3. 1 Mbps Data rate, DH5

Channel Low Mid High
Channel Frequency [MHz] 2402 2441 2480
Reading Frequency [MHZz] | 2401.990024 | 2440.989846 | 2479.989671
Frequency error [kHZz] -9.976 -10.154 -10.329
Frequency error [ppm] -4.153 -4.160 -4.165
Margin [ppm] 45.85 45.84 45.835
Result PASS PASS PASS
Table 4. 2 Mbps Data rate, 2DH5
Channel Low Mid High
Channel Frequency [MHz] 2402 2441 2480
Reading Frequency [MHz] | 2401.990009 | 2440.989855 | 2479.990010
Frequency error [kHZz] -9.991 -10.145 -9.990
Frequency error [ppm] -4.159 -4.156 -4.028
Margin [ppm] 45.84 45.84 45.972
Result PASS PASS PASS
Table 5. 3 Mbps Data rate, 3DH5
Channel Low Mid High
Channel Frequency [MHz] 2402 2441 2480
Reading Frequency [MHz] | 2401.990023 | 2440.989864 | 2479.989683
Frequency error [kHZz] -9.977 -10.136 -10.317
Frequency error [ppm] -4.154 -4.153 -4.160
Margin [ppm] 45.85 45.85 45.840
Result PASS PASS PASS
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99% Occupied Bandwidth

99% Occupied Bandwidth, Spreading Bandwidth and Spreading rate

Standard: EN 300 328

Limit: ARIB-T66

Tested by: NKO

Date: 29.7.2013

Humidity: 20 %

Temperature: 22.7 °C

Measurement uncertainty + 1.78 dB Level of confidence 95 % (k = 2)

99% Occupied bandwidth test procedure

99% Occupied Bandwidth was measured with the occupied bandwidth function of the test receiver.
The limit for 99% occupied bandwidth is < 83.5 MHz.

Table 6. Test results for 99% Occupied Bandwidth

Data rate Limit 99% BW
[Mbps] [MHZz] [MHZz] Result
1 <83.5 78.5817 PASS
2 <83.5 78.5817 PASS
3 <83.5 78.5817 PASS
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90% Spread Bandwidth

90% Spread Bandwidth Test Procedure:

90% Spread Bandwidth was measured with the occupied bandwidth function of the test receiver. The limit for
90% spread bandwidth is = 500 kHz. The symbol rate for Bluetooth is 1 Msymbols/s. The spreading factor is

calculated by dividing the 90 % spread bandwidth with the symbol rate.

Table 7. 90% Spread bandwidth and spreading factor results

90% BW 90% BW [MHZz]
Data rate Limit Spreading | / Spreading
[Mbps] FI Fh [kHZz] factor limit Factor Result
1 2401.45297 | 2480.22287 > 500 >5 78.7699 PASS
2 2401.48082 | 2480.45080 =500 >5 78.9700 PASS
3 2401.47829 | 2480.44320 =500 >5 78.9649 PASS
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Transmission spurious emissions

Transmission spurious emissions

Standard: EN 300 328
Limit: ARIB-T66
Tested by: NKO
Date: 27.9.2013
Humidity: 29 %
Temperature: 225°C
Measurement uncertainty +2.96 dB Level of confidence 95 % (k = 2)
Limits: -26.02 dBm ( < 2387 MHz)
-16.02 dBm (2387 MHz — 2400 MHz)

-16.02 dBm
-26.02 dBm

2483.5 MHz — 2496.5 MHz)
> 2496.5 MHz)

PR

Unwanted spurious emissions are measured in the frequency range of 30 MHz — 12.5 GHz. The resolution
bandwidth is 1 MHz for all measurements.

1 Mbps, DH5

Table 8. Channel low

Frequency Level I Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
909.50 Peak -63.49 -26.02 37.47 PASS
2400.00 Peak -26.05 -16.02 10.03 PASS
6966.00 Peak -31.42 -26.02 5.40 PASS
Table 9. Channel mid
Frequency Level I Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
965.60 Peak -40.25 -26.02 14.23 PASS
6983.00 Peak -31.88 -26.02 5.86 PASS
Table 10. Channel high
Frequency Level I Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
873.00 Peak -39.74 -26.02 13.72 PASS
2483.50 Peak -37.91 -16.02 21.89 PASS
12142.00 Peak -30.99 -26.02 4.97 PASS
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Transmission spurious emissions

2 Mbps, 2DH5

Table 11. Channel low

Frequency

Level

Margin

(MHz) Detector (dBm) Limit (dBm) (dBm) Result
826.60 Peak -39.16 -26.02 13.14 PASS
2400.00 Peak -19.41 -16.02 3.39 PASS
6950.00 Peak -31.86 -26.02 5.84 PASS
12442.00 Peak -31.30 -26.02 5.28 PASS
Table 12. Channel mid
Frequency Level - Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
850.50 Peak -40.12 -26.02 14.10 PASS
12359.00 Peak -31.47 -26.02 5.45 PASS
Table 13. Channel high
Frequency Level I Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
915.10 Peak -40.62 -26.02 14.60 PASS
2483.50 Peak -38.25 -16.02 22.23 PASS
12142.00 Peak -31.10 -26.02 5.08 PASS
3 Mbps, 3DH5
Table 14. Channel low
Frequency Level - Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
820.00 Peak -39.41 -26.02 13.39 PASS
2400.00 Peak -19.24 -16.02 3.22 PASS
12392.00 Peak -30.18 -26.02 416 PASS
Table 15. Channel mid
Frequency Level - Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
916.50 Peak -39.68 -26.02 13.66 PASS
11743.00 Peak -32.25 -26.02 6.23 PASS
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Transmission spurious emissions

Table 16. Channel high

Fr?ﬁnl:_lezr)'cy Detector (Iaern(:I) Limit (dBm) I{' daBr?‘:I; Result
889.80 Peak -40.60 -26.02 14.58 PASS
2485.00 Peak -40.45 -16.02 24.43 PASS
12425.00 Peak -31.50 -26.02 5.48 PASS
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Receiver spurious emissions

Limitation of collateral emission of receiver

Standard: EN 300 328

Limit: ARIB-T66

Tested by: NKO

Date: 30.9.2013

Humidity: 20 %

Temperature: 22.7 °C

Measurement uncertainty +2.96 dB Level of confidence 95 % (k = 2)
Limits: -53.98 dBm ( <1000 MHz)

-46.99 dBm ( >1 GHz)

Unwanted spurious emissions are measured in the frequency range of 30 MHz — 12.5 GHz. The resolution

bandwidth for measurements is 1 MHz.

1 Mbps

Table 17. Channel mid

Frequency Level I Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
965.60 Peak -70.75 -53.98 16.77 PASS
2439.60 Peak -64.09 -46.99 17.10 PASS
12159.00 Peak -61.43 -46.99 14.44 PASS
2 Mbps
Table 18. Channel mid
Frequency Level - Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
916.50 Peak -71.42 -53.98 17.44 PASS
2440.00 Peak -63.39 -46.99 16.40 PASS
12475.00 Peak -62.07 -46.99 15.08 PASS
3 Mbps
Table 19. Channel mid
Frequency Level - Margin
(MHz) Detector (dBm) Limit (dBm) (dBm) Result
764.90 Peak -70.65 -53.98 16.67 PASS
2440.00 Peak -64.47 -46.99 17.48 PASS
11709.00 Peak -63.12 -46.99 16.13 PASS
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Holding Time of Hopping Frequency

Holding Time of Hopping Frequency

Standard:

Limit:

Tested by:

Date:

Humidity:

Temperature:
Measurement uncertainty
Limits:

EN 300 328

ARIB-T66
NKO
30.9.2013
20 %
22.7°C

+2.96 dB

Level of confidence 95 % (k = 2)

Test was made by using zero span mode of the spectrum analyzer and the EUT was hopping continuously.

Data rate (Mbps) 1 2 3
Spread BW (MHz) 78.7699 78.9700 78.9649
Diffusion rate (spread BW /
dat t
ata rate) 78.7699 | 39.48499 |26.3216367
Measurement period
diffusi te x 0.4
(diffusion rate x 0.4) 31.50796 | 15.793996 | 10.5286547
Measured channel
r

occupancy time 2.02899 | 2.93478 | 2.94638
Number of transmissions in
measurement period 74 38 o5
Result PASS PASS PASS
Specific Averaging period
(seconds) 0.4

Number of Hopping
Channels

79
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Annex A

Manufacturer Type Serial no Cal due date
ROHDE & SCHWARZ
Signal Analyzer FSV 40 101068 2014-03-22
Test software EMC32 - -
BOONTON
Power meter 4300 87105ED 2013-12-31
Power sensor 51100(9E) 33745 2013-12-31
PENDULUM
Frequency Standard GPS-88 SM 968615 2015-03-18
HUBER+SUHNER

Attenuator 10dB 6810.17B - 2014-08-16
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Annex A

ANNEX A
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Annex A

This annex contains the graphical data recorded during the tests and the pictures of the EUT.
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Annex A

Spectrum
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Spectrum | n%_z
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Spectrum | u%_z
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Spectrum
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Graph 19. Tx spurious emissions 1 Mbps channel low 30 — 1000 MHz.
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Graph 20. Tx spurious emissions 1 Mbps channel low 2.4 GHz.
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Graph 21. Tx spurious emissions 1 Mbps channel low 1.0 — 12.5 GHz. (Note: FAIL reading on screen is false,
as the limit is exceeded inside the allowed band.)
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Graph 22. Tx spurious emissions 1 Mbps channel mid 30 — 1000 MHz.
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Graph 23. Tx spurious emissions 1 Mbps channel mid 1.0 — 12.5 GHz.
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Graph 24. Tx spurious emissions 1 Mbps channel high 30 — 1000 MHz.
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Graph 25. Tx spurious emissions 1 Mbps channel high 2.4 GHz.
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Graph 26. Tx spurious emissions 1 Mbps channel high 1.0 — 12.5 GHz. (Note: FAIL reading on screen is false,
as the limit is exceeded inside the allowed band.)
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Graph 27. Tx spurious emissions 2 Mbps channel low 30 — 1000 MHz.
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Graph 28. Tx spurious emissions 2 Mbps channel low 2.4 GHz.
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Graph 29. Tx spurious emissions 2 Mbps channel low 1.0 — 12.5 GHz. (Note: FAIL reading on screen is false,
as the limit is exceeded inside the allowed band.)
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Graph 30. Tx spurious emissions 2 Mbps channel mid 30 — 1000 MHz.
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Graph 31. Tx spurious emissions 2 Mbps channel mid 1.0 — 12.5 GHz.
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Graph 32. Tx spurious emissions 2 Mbps channel high 30 — 1000 MHz.
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Graph 33. Tx spurious emissions 2 Mbps channel high 2.4 GHz.
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Graph 34. Tx spurious emissions 2 Mbps channel high 1.0 — 12.5 GHz. (Note: FAIL reading on screen is false,
as the limit is exceeded inside the allowed band.)
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Graph 35. Tx spurious emissions 3 Mbps channel low 30 — 1000 MHz.

Date: 27.SEP.2013 13:43:23

Graph 36. Tx spurious emissions 3 Mbps channel low 2.4 GHz.
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Graph 37. Tx spurious emissions 3 Mbps channel low 1.0 — 12.5 GHz. (Note: FAIL reading on screen is false,
as the limit is exceeded inside the allowed band.)
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Graph 38. Tx spurious emissions 3 Mbps channel mid 30 — 1000 MHz.
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Spectrum u%:
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Graph 39. Tx spurious emissions 3 Mbps channel mid 1.0 — 12.5 GHz.

Spectrum

(=)

Ref Level 10.00 dBm @ RBW 1 MHz
Att 30dBE  SWT 1ms @ VBW 10 MHz Mode auto Sweep
TDF
@ 1Pk Max
Limit Check PABS Mi[1] -40.60 dBm
d Line ARIB T66 Over 2.4 GHz PABS 889.80 MHz
U %8[he ARIB T66 Unfler 2.4 GHY PABS
-10 dBm
20 dem ARIB T66 Over 2.4 GHZ

[5RIB TH6 Under 2.4 GHz
ENTERE T

M1

L o B ool ot Al bbb A s fTnmebon s A3 MWMNMMA—J»MM{»' PRI
50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 30.0 MHz 691 pts Stop 1.0 GHz
Mﬂri(Er
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 1] 889.8 MHz | -40.60 dBm | |
, 27092013
H J Measuring... ..'.l.ll' ("] 14?2‘]:2: y
Date: 27.SEP.2013 14:20:26

Graph 40. Tx spurious emissions 3 Mbps channel high 30 — 1000 MHz.
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Graph 41. Tx spurious emissions 3 Mbps channel high 2.4 GHz.

Spectrum

]

(=)

Ref Level 10.00 dBm

@ RBW

1 MHz

Att 30 de SWT 46 ms @ YBW 10 MHz Mode aAuto Sweep
TOF
@ 1Pk Max
Limit Check FAIL Mi[1] -31.50 dBm
d Line ARIB T66 Over 2.4 GHz FA[IL 12.4250 GHz
U 98 ARTE|T66 Unfler 2.4 GHY PABS
-10 dBm
g ARIB Tals Tlver 2.4 GHz
ARIB TEE Under 2.4 GHz F
T R e o B Bt (ot s
u P
-50 dBm
-60 dBm
-70 dBm
-20 dBm
Start 1.0 GHz 691 pts Stop 12.5 GHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 1] 12,425 GHz | -31.50 dem | |
— ]
H Measuring... GULERCEED 6 5%?4?“35:4223 y
Date: 27.SEP.2013 14:40:42

Graph 42. Tx spurious emissions 3 Mbps channel high 1.0 — 12.5 GHz. (Note: FAIL reading on screen is false,
as the limit is exceeded inside the allowed band.)
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Spectrum n%:
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Graph 43. Rx spurious emissions 1 Mbps middle channel 30 MHz - 1 GHz.
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Graph 44. Rx spurious emissions 1 Mbps middle channel 1.0 — 12.5 GHz.
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Spectrum n%:
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Graph 45. Rx spurious emissions 2 Mbps middle channel 30 MHz — 1 GHz.
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Graph 46. Rx spurious emissions 2 Mbps middle channel 1 GHz — 12.5 GHz.
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Graph 47. Rx spurious emissions 3 Mbps middle channel 30 MHz — 1 GHz.
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Graph 48. Rx spurious emissions 3 Mbps middle channel 1 GHz — 12.5 GHz.
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Graph 49. Channel occupancy time 1 Mbps.
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Graph 50. Channel occupancy time 2 Mbps.
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Graph 51. Channel occupancy time 3 Mbps.
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Graph 52. Residence time of hopping frequency 1 Mbps.
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Graph 53. Residence time of hopping frequency 2 Mbps.

Spectrum E%J

Ref Level 15.00 dBm @ RBW 100 kHz
j@ Att 25 dB @ SWT 10.5 5 & YBW 300 kHz
SGL TRG:¥ID TDF
@ 1Pk Clrw
S M1[1] -54.18 dBm|
10.5195 s
0 dgm

TRG -15.000 dBm

-60 dBm

-70 dBrn

-80 dBm

CF 2.441 GHz 691 pts 1.05s/
Marker

Type | Ref | Trc | stimulus | Response | Function | Function Result |
M1] 1] 10,5195 5 | -54.18 dBm | |

)
i T ready CTTTITTITE ) e

Date: 30.SEP.2013 14:40:07

Graph 54. Residence time of hopping frequency 3 Mbps.
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Graph 55. Number of hopping channels 1 — 39.
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Graph 56. Number of hopping channels 40 — 79.
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This annex contains the photographs of the EUT and test setup.

|

Photograph 1. Test setup.

Photograph 2. The EUT with the evaluation board.



