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1. INTRODUCTION

This document presents the result of RADIO test carried out on the following equipment:
PROBE RM P40 in accordance with normative reference.

2. PRODUCT DESCRIPTION

ITU Emission code: 1IMOOF7D

Class: A (commercial, industrial or business environment)
Utilization: probe for machine tools with Bluetooth function
Antennatype: incorporated antenna

Operating frequency range: from 2403 MHz to 2481 MHz

Number of channels: 79
Channel spacing: 1 MHz
Frequency generation: O SAW Resonator O Crystal ©® Synthesizer
Modulation: Frequency Hopping Spread Spectrum (FHSS)
O Amplitude O Digita ® Frequency O Phase
Power source: batteries Li-SOCl, (2 x 3.6 Vd.c.)

Power level, frequency range and channels characteristics are not user adjustable.
The details pictures of the product and the circuit boards are joined with thisfile.

3. NORMATIVE REFERENCE

The standards and testing methods related throughout this report are those listed below.
They are applied on the whole test report even though the extensions (version, date and amendment)
are not repeated.

FCC Part 15 (2006) Code of Federal Regulations
Title 47 - Telecommunication
Chapter 1 - Federal Communications Commission
Part 15 - Radio frequency devices
Subpart C - Intentional Radiators

ANSI C63.4 (2003) Methods of Measurement of Radio-Noise Emissions from Low-
voltage Electrical and Electronics Equipment in the range
of 9 kHz to 40 GHz.

Public Notice DA 00-705  Filing and Measurement Guideline for Frequency Hopping Spread
Spectrum Systems.

RA-24-07104522-2-A-SB
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4. TEST METHODOL OGY

Radio performance tests procedures given in part 15:

Paragraph 33: frequency range of radiated measurements

Paragraph 35: measurement detector functions and bandwidths

Paragraph 203: antenna requirement

Paragraph 205: restricted bands of operation

Paragraph 207: conducted limits

Paragraph 209: radiated emission limits; general requirements

Paragraph 247: operation within the bands 902 — 928 MHz, 2400-2483.5 MHz and
5725 — 5850 MHz

5. ADD ATTACHMENTSFILES

“Synoptic“

“Block diagram*

“External photos and Product labeling #
“Assembly of components®

“Internal photos“

“_ayout pch“

“Bil of materials“

“Schematics®

“Product description #

“User guide®

RA-24-07104522-2-A-SB
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6. TESTSAND CONCLUSIONS

Test Description of test Criteriarespected ? | Comment
procedure Yes| No | NAp | NAs
FCC Part 15.203 | ANTENNA REQUIREMENT X Note 1
FCC Part 15.205 | RESTRICTED BANDS OF OPERATION X
FCC Part 15.207 | CONDUCTED LIMITS X
FCC Part 15.209 | RADIATED EMISSION LIMITS; genera requirements | X Note 2

FCC Part 15.247 | OPERATION WITHIN THE BANDS 902 —928 MHz,

2400 — 2483.5 MHz and 5725 — 5850 MHz

(a) (1) hopping systems X Note 3
(@ (1) (i) 902 — 928 MHz X
(@ (2) (ii) 5725 5850 MHz X
(& (2) (iii) 2400 — 2483.5 MHz X Note 4
(a) (2) digital modulation techniques X
(b) max output power X Note 5
(c) operation with directional antenna gains > 6 dBi X Note 6
(d) intentional radiator X
(e) peak power spectral density X
(f) hybrid system X
(9 X
(h) X
(i) RF exposure compliance X Note 7
DA 00-705 BAND EDGE COMPLIANCE X
NAp: Not Applicable NAs: Not Asked
Note 1: internal antenna (pcb antenna), see photosin annex 5.
Note 2: see FCC part 15.247 (d).
Note 3: the system hops to channel frequencies from a pseudo randomly ordered list of hopping frequencies. Each
frequency is used equally on the average by the transmitter, and separated by a minimum of 20 dB bandwidth
of the hopping channel (782 kHz, see annexes 1 and 2).
Note 4: the frequency hopping system uses 79 channels (see annex 4).
The timing by channel is 349 us. During 79 channels x 0.4 s (part 15) = 31.6 s, any channel is used 416 times,
then 416 x 349 us = 145.18 ms, thus the average time of occupancy on any channel is less than 400 ms within
a period of 0.4 s multiplied by the number of hopping channels employed, in normal operating mode
(see annex 3).
Note 5: conducted measurement is not possible (integral antenna), so we used the radiated method in open field.
Note 6: the antenna gain is less than 6 dBi.
Note 7: this type of equipment uses less than 0.5 W of output power with a high signal transmitting duty factor
(section 3 from Oet 65c).
Conclusion:

The sample of PROBE RMP40 submitted to the tests complies with the regulations of the standard
FCC Part 15 in accordance with the limits or criteria defined in this report.

RA-24-07104522-2-A-SB
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/. PEAK OUTPUT POWER

Standard: FCC Part 15

Test procedure: paragraph 15.247

Test equipment:
TYPE BRAND EMITECH
NUMBER
Spectrum analyzer FSP 40 Rohde & Schwarz 4088
Diode detector ODZ0004A Omniyig 2469
Oscilloscope THS 720 Tektronix 0940
Antenna RGA60 Electrometrics 1938
Antenna RGA60 Electrometrics 1204
Open site EMITECH 1274
Radio frequency generator SMEO06 Rohde & Schwarz 1669
High passfilter HPM 11630 Micro-tronics 1673
Low-noise amplifier 1 to 18 GHz ALC 2648
Power meter 8541B Gigatronics 3479
Power sensor 80401A Gigatronics 3182
Multimeter 77-2 Fluke 0812
Test set up:

The system istested in an open areatest site (OATYS).

The test unit is placed on a rotating table, 0.8 m from a ground plane. Zero degree azimuth
corresponds to the front of the equipment under test.

We use for this measure outdoor test site and substitution method. The measuring distance between
the equipment and the test antenna is 3 m. The test antenna has been oriented in the two
polarizations, we have recorded only the highest level.

The spectrum analyzer is first replaced by a diode detector which is connected to the vertical
channel of an oscilloscope.

The equipment under test is then substituted by a signal generator with a calibrated double ridged
guide antenna, and its level adjusted such that the deviation of the Y-trace of the oscilloscope
reaches the level obtained with the E.U.T.

The output power level of the signal generator is finally measured with a calibrated RF power
meter.

Then a measurement of the electro-magnetic field isrealized, with aresolution bandwidth and video
bandwidth adjusted at 1 MHz.

Distance of antenna: 3 meters
Antenna height: 1to 4 meters
Antenna polarization: vertical and horizontal

Equipment under test operating condition:

The equipment under test is blocked in continuous transmission mode, modulated by internal data
signal, at the highest output power level which the transmitter is intended to operate.

RA-24-07104522-2-A-SB
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Results:
Ambient temperature (°C): 215
Relative humidity (%): 41

We used for power source the internal batteries of the equipment and we noted:

Voltage at the beginning of test (V): 7.1
Voltage at the end of test (V): 7.07

Polarization of test antenna: vertical (height: 119 cm)
Position of equipment: up right (azimuth: O degree)

Samplen® 1 Hopping mode

Peak Output Power radiated at these Limits
frequencies (W):
from 2403 MHz to 2481 MHz (W)
Normal test | Nominal power source 3 *
conditions | (V): 7.2 0.288 x 10 1

* the frequency hopping systems use at least 75 hopping channel.

Samplen®1 Channel 1

Level dBuV | Cableloss | Antenna | Electro-magnetic p*
dB factor dB | field (dBuV/m): (W)
Normal test | Nominal power source 3
conditions | (V): 7.2 53.92 4.64 28.86 87.42 0.100 x 10
Samplen®1  Channel 40
Level dBuV | Cableloss |.:Antenna | Electro-magnetic p*
dB factor dB | field (dBuV/m): (W)
Normal test | Nominal power source 3
conditions | (V): 7.2 54.19 4.69 29.01 87.89 0.112 x 10
Samplen®1  Channel 79
Level dBuV | Cableloss | Antenna | Electro-magnetic p*
dB factor dB | field (dBuV/m): (W)
Normal test | Nominal power source 3
conditions | (V): 7.2 55.62 4.75 29.16 89.53 0.163 x 10

* P = (Exd)?/ (30xGp) withd = 3mand Gp = 1.65

Test conclusion:
RESPECTED STANDARD

RA-24-07104522-2-A-SB
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8. RADIATED EMISSION OF TRANSMITTER

Standard: FCC Part 15

Test procedure: paragraph 15.205

paragraph 15.209
paragraph 15.247
Test equipment:
TYPE BRAND EMITECH
NUMBER
Test receiver ESH3 Rohde & Schwarz 1058
Test receiver ESVS 10 Rohde & Schwarz 1219
Spectrum analyzer FSP 40 Rohde & Schwarz 4088
L oop antenna EMCO 1406
Biconical antenna HP 11966C Hewlett Packard 728
Log periodic antennaHL 223 Rohde & Schwarz 1999
Open site Emitech 1274
Antenna RGA-60 Electrometrics 1204
Low-noise amplifier 2 to 18 GHz Microwave DB 1922
High pass filter HP12/3200-5AA Filtek
Antenna WR42 IMC 1939
Low-noise amplifier 18 to 26 GHz ALC 3036
Multimeter 77-2 Fluke 0812
Test set up:

The system istested in an open areatest site (OATYS).

The test unit is placed on a rotating table, 0.8 m from a ground plane. Zero degree azimuth
corresponds to the front of the equipment under test.

Frequency range: from 9 kHz to harmonic 10 (Fearier < 10 GH2)

Bandwidth: 120 kHz (F < 1 GHz) or 100 kHz, following 15.205 or 15.247
1 MHz (F > 1 GHZ2) or 100 kHz, following 15.205 or 15.247

Distance of antenna: between 30 m and 3 m according the frequencies and the limits.
Antenna height: 1to 4 meters

Antenna polarization: vertical and horizontal, only the highest level is recorded.
Equipment under test operating condition:

The equipment under test is blocked in continuous transmission mode, modulated by internal data
signal, at the highest output power level which the transmitter is intended to operate.

RA-24-07104522-2-A-SB
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Results:

Ambient temperature (°C):
Relative humidity (%0):

We used for power source the internal batteries of the equipment and we noted:

Voltage at the beginning of test (V):
Voltage at the end of test (V):

20.5

42

7.2
7.1

The polarity column refers to the antenna polarity at which the maximum emissions level is measured.

Channel 1
FREQUENCIES | Detector | Antennaheight | Azimuth | resolution | Polarization | Field strength | Limits | Margin
(MH2) (cm) (degree) | bandwidth | H: Horizontal | (dBuV/m) | (dBuV/m)| (dB)
(kHz) |V: Vertica
4806.21 Avg 231 138 1000 \Y 33.53 53.98* 20.45
4806.21 Peak 231 138 1000 \Y 56.98 73.98* 17
7209.41 Peak 243 308 100 )Y 51.9 68.91 17.01
Channel 40
FREQUENCIES | Detector | Antennaheight | Azimuth | resolution | Polarization | Field strength | Limits | Margin
(MH2) (cm) (degree) | bandwidth | H: Horizontal | (dBuV/m) | (dBuV/m)| (dB)
(kHz) |[V:Vertica
4884.34 Avg 140 150 1000 \Y 34.98 53.98* 19
4884.34 Peak 140 150 1000 \Y 62.06 73.98* 11.92
7326.38 Avg 227 309 1000 V 39.53 53.98* 14.45
7326.38 Peak 227 309 1000 \Y 59.52 73.98* 14.46
Channel 79
FREQUENCIES | detector | Antennaheight | Azimuth | resolution | Polarization | Field strength | Limits | Margin
(MH2z) (cm) (degree) | bandwidth | H: Horizontal | (dBuV/m) | (dBuV/m)| (dB)
(kHz) |V: Vertica
4962.21 Avg 150 265 1000 \Y 35.42 53.98* 18.56
4962.21 Peak 150 265 1000 \ 61.57 73.98* 12.41
7443.42 Avg 251 304 1000 \Y <35 53.98* >19
7443.42 Peak 251 304 1000 V 55.68 73.98* 18.3

*  restricted bands of operation .

Applicable limits:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or

digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

The highest level recorded in a 100 kHz bandwidth is 88.91 dBuV/m on channel 79.
So the applicable limit is 68.91 dBuV/m.
In addition, radiated emissions which fall in the restricted band, as defined in section
15.205 (@), must also comply with the radiated emission limits specified in section
15.209 (@) (see section 15.205 (c)).

TEST CONCLUSION:

RESPECTED STANDARD

RA-24-07104522-2-A-SB
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9. BAND EDGE COMPLIANCE
Standard: FCC Part 15.247
Test procedure: Public Notice DA 00-705, Delta Marker method
Test equipment used:
TYPE MANUFACTURER EMITECH
NUMBER
Spectrum analyzer FSP 40 Rohde & Schwarz 4088
Antenna RGA-60 Electrometrics 1204
Multimeter 77-2 Fluke 0812

Test set up:

The measure isrealized in near field and the field strength levels are correlated with the peak output
power measured at 3 m.

Test operating condition of the equipment:

The equipment is blocked in frequency hopping mode.

Results:
Lower Band Edge:  from 2310 MHz to 2390 MHz, CURVE n° 1
Upper Band Edge:  from 2483.5 MHz to 2500 MHz, CURVE n° 2
Sample n®1:
Fundamental Field Detector | Frequency | Delta | Calculated Limit Margin
frequency Strength (Peak or of Marker | Max Out of | (dBuV/m) | (dB)
(MH2) Level of | Average) | maximum | (dB)* Band
fundamental Band- Emission
(dBuV/m) edges Level
Emission (dBpV/my**
(MH2)
2403 87.42 Peak 2338.06 | -47.11 40.31Y 73.98 33.67
2481 89.53 Peak 2483.7 -38.91 50.62\ 73.98 23.36

* according to step 2 of Marker-Delta Method DA 00-705.
according to step 3 of Marker-Delta Method:

**

Calculated Emission Level = Field Strength Level — Delta Marker Level
@ thepeak level islower than the average limit (53.98 dBpV/m).

Test conclusion:

RESPECTED PUBLIC NOTICE

RA-24-07104522-2-A-SB
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CURVE N°: 1.

* RBW 100 kH=z
VBW 300 kHzZ

Delta 2 [T1 ]
-47

11 dB

Ref 97 dBpV i A | 0 «dB SWT 15 ms -55.120000000 MHz
Marker ['rl
| — | = 18. 14 dBuv
’ 2| ho3180p00 Gz
-
MAXH)
| - - i
2
Y — A |
PRV TP EU RPN VAR Y P D TN TR e
1
| —|
F2

Start 2.3 GHz

Date: 24.0CT.2007

15:07:40

11 M=/

Stop 2.41 GHz

RA-24-07104522-2-A-SB
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CURVE N°: 2.

*RBW 100 kH=z Delta 2 [T1 ]
VBW 300 kHz -38.91 dB
Rel a9y dBpv *ALL 0 dB SWT 5 ms 2.520000000 MH=z

| Marker| 1| (11
| 72.P9 _dBuv
21.4%1180000 GHz

]
L]
4

|

l/””

F2
Fi| |
Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 24.0CT.2007 15:09:57

OO0 End of report, 6 annexes to be forwarded OO0
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ANNEX 1: OCCUPIED POWER BANDWIDTH

*RBW 10 kl=z Marker 1 [T1 |
VEW 30 kH=z 78.776 dBuv
Ref 97 dBpv *Act 0 dB SWT 10 ms 2.4032146000 GHz

QPRW782L 000000000 kHZ
Temp 1] [T1 OBRW]

56.013 dBpv

2. 402756000 GHZ
-0~ — - ! ety e
31 dBpv

56.
| \r\‘ 2. A03538H00 GHz
Mv . V“\n,,»{ -
.

Center 2.403146 GHz 100 kH=z/ Span 1 M=z

Date: 24,0CT.2007 14:21:04

RA-24-07104522-2-A-SB
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*RBW 10 kH=z Marker 1 [T1 ]}
VBW 30 kH= Ti.69 dippvy
Ref 97 dBuv * ALt 0 B SWT 10 m=s 2.442148000 GHz

OBWI e8], 0000DOD0O0D kHz
.90 Tomp 1] [T1 OBW] .
5.4 appy|IE
2L 441776600 GH=

m s3] pepa =Y L)
Temp—2 114 iml

o I
| 56.p6 dBpv
) : 2} 442534000 GHz
| fAf\/Mde’Lf\wﬂ«fw W v’hﬁvuq
1l ' \Jw
1 IJ\U\Ar

Center 2.442144 GHz 100 kH=/ Span 1 MH=z

Date: 24.0CT.2007 14:24:16

RA-24-07104522-2-A-SB
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*REW 10 kHz Marker 1 ([T1 |
VBW 30 kilz 72.33 dBppv
IRed 97 dipyVv At 0 dB SWHT 10 ms 2.481150000 GH=z=

(JI\W'HHG.th![ltJ[Hit[lU kHz
| Temp 1] [T ORWI

| 49.h2 dppv
| 2480776000 GHz
A i Pt PO

1
)
50,61 dBuv
}' 2. 481542Pp00 GH=z

| Af‘\w\.f‘f/ 1,

5 Tt

Center 2.48115 GH=z 100 kHz/ Span 1 MH=z

Date: 24.0CT.2007 14:26:17
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ANNEX 2: CHANNEL SEPARATION

tRBW 10 kHz Dalta 2 [T1 ]
VEW 30 kiz 0.10 dB
I a7 dapv AL L ) dB SWT 50 m: 1.010000000 MHz
Marker| 1 [T1 )
| 78.23 dBuv
2L, A403140p00 GH=z
i e ..
T 2w E— D1 78.23 dBpV
i ! lu‘n W Ll\
D2 H8.23 dBpv M N \K
-+ — el

Date: 24.0CT.2007 14:36:45

JJJJJJJJ

RA-24-07104522-2-A-SB
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*ppw 10 kHz Pelta 2 [7T1 1
VW 30 kHz -0.50 B
Rt a7 dBpv * ALkt 0 di SWT 50 m= -1.,000000000 MHz

Marker| 1 [T
| 77.00 dBppv

2l. 442150000 ch |EN

dBpV-

— I

Center 2.442 GHz 500 kHz/ Span 5 MHz

Date: 24.0CT.2007 14:39:35
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*RBW 10 kH=z Delta
VBW 30 KH=z
Rat 97 dBpv *ALL 0 dB SWIT' 50 ms -

2 ['T1 )
—-0.48 dB
1.010000000 MHz

Marker| 1 [T11

J1.89 diuv

21481160000 GH=Z

D1 71.39 dBpV—

Center 2.481 GHz 500 kHz/

Date: 24.0CT.2007 14:41:47

Span 5 MH=z

RA-24-07104522-2-A-SB
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ANNEX 3: AVERAGE TIME OF OCCUPANCY ON ANY
FREQUENCY

RA-24-07104522-2-A-SB
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RBW 100 KkH=z
VEW 300 kHz

el 97 dBpv * Akt 0 di2 Swl' 2 =
| ) .
S8GL
s I -
PAASH]|
|
1
o } + —
|
|
: U _ 1 | [ {1 St
.
I
|
Canter 2.403144 GHz 200 ms/f

Date: 24.0CT.2007 15:01:25

RA-24-07104522-2-A-SB
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RBW 1 MHz= Delta 2 [T1 1
VBW 3 MHz -0.19 4dB
Retf 97 dBapv * At 0 dB SWT 500 p= 349.000000 ps
Marker| 1 [T1 l
T = 78.43 dBuV
I 1.000p00 ps
s | I B *
e et~
|
|
L5 -
|
|
= ==
]
|- A .
"ad

Center 2.442148 Glz 50 us/

Date: 24.0CT.2007 14:31:56
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REW 100 kiiz
VBW 300 kHz
Rel 977 dBpv LAY 0 JdB SWT' 2 =

£

Centaer 2.442146 GHz 200 ms/

Date: 24.0CT.2007 14:51:5

[y

RA-24-07104522-2-A-SB
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BBW 1 Miz Delta 2 [T1 |
VBW 3 MHz 0.44 dp
Raf 97 dBpv *Act 0 dB SWT 500 ps 349, 000000 ps

Marker| 1 ([Tl .
T12.83 cdBpv

1.000D00 ps

1 PK

Center 2.48115 GHz 50 ps/s

Date: 24.0CT.2007 14:33:57
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ElW 10 kH=z
VBW 30 kHz
Ral 9% dbipVv *ALL 0 dBb SWT 2 =

g =

A
B8

TRELRRRRYERARRRRENOANINY

anter 2.48115 GHz 200 ms/

Date: 24,0CT.2007 15:03:40
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ANNEX 4: NUMBER OF HOPPING FREQUENCIES

WMW il

RA-24-07104522-2-A-SB
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Rafl 97 dbBpv

ml.fﬁ ml#ﬂh WNW

Date: 24.0CT.2007 14:45:38
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VAR AN

2 Miz/

Date: 24.0CT.2007 14:47:31
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Date: 24.0CT.2007 14:49:18
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ANNEX 5: PHOTOSOF THE EQUIPMENT UNDER TEST

GENERAL VIEW

RA-24-07104522-2-A-SB
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Printed circuit board: face 1

| I|||I|I|Iql ||ll|||]l|,|| |||I|1||||||| II[I!lll'l\ll|I|IlI1III|III|I1 )iy |I||]|| wl“.lll“‘ Illllll (]
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Printed circuit board: face 2
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Antenna
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ANNEX 6: TEST SET UP AND OPEN AREA TEST SITE

TEST SET UP
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OPEN AREA TEST SITE
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