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Measurement of Maximum Permissible Exposure

1. Foreword

In adopt with the Human Exposure IEEE C95.1, and according to the FCC 1.1310. The
Maximum Permissible Exposure (MPE) is obligated to measure in order to prove the safety
of radiation harmfulness to the human body.

The Gain of the antenna used is measured in an Anechoic chamber. The maximum total
power to the antenna is to be recorded. By adopting the Friis Transmission Formula and
the power gain of the antenna, we can find the distance right away from the product, where
the limit of the MPE is.

2. Description of EUT

FCCID : VUIUPWL6024

Product Name : WIFI module

Model Name : UPWL6024

Frequency Range : IEEE 802.11b/g/n Draft 1.0 20M: 2.412GHz ~ 2.462GHz

IEEE 802.11n Draft 1.0 40M: 2.422GHz ~ 2.452GHz
Channel Spacing  : SMHz
Support Channel : IEEE 802.11b/g/n Draft 1.0 20M: 11 Channels

IEEE 802.11n Draft 1.0 40M: 7 Channels

Modulation Skill :  DBPSK, DQPSK, CCK, OFDM
Power Type : Powered by PCI Express interface of client’s device
Applicant: PEGATRON CORPORATION FCC ID: VUIUPWL6024

Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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3. Limits for Maximum Permissible Exposure (MPE)

Frequency Electric Field Magnetic Filed | Power Density (S) | Averaging Time
Range Strength (V/m) Strength (H) (mW/cm2) [E[%, [H] or S
(MHz) (A/m) (minutes)

(A) Limits for Occupational/Controlled Exposure

0.3-3.0 614 1.63 100 6
3.0-30 1842/ 4.89/f 900/f* 6
30-300 61.4 0.163 1.0 6
300-1500 -- -- /300 6
1500-100,000 -- -- 5 6

(B) Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 100 30
1.34-30 824/f 2.19/f 180/f° 30
30-300 27.5 0.073 0.2 30
300-1500 -- - /1500 30
1500-100,000 -- -- 1.0 30

[The EUT is tested in transmit and receive modes and in the first, middle and the last channel separately.

The following shows only our observation have the greatest emissions.]

According to OET BULLETIN 56 Fourth Edition/August 1999, Equation for Predicting RF Fields:

P 431.49x 2.
Friis Transmission Formula: S = G2 = 31.49x 267 =0.229mW | cm?*
4R 47(20)

B \/431.49x2.67
4

=9.574cm

PG
Estimated safe separation: R = \/ 2
V4

Note: "The safe estimated separation that the user must maintain from the antenna is at least 6.5cm"’

Where: S = power density (in appropriate units, e.g. mW/cm?2)
P = power input to the antenna (in appropriate units, e.g., mW)
G = power gain of the antenna in the direction of interest relative to an isotropic radiator

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

The Numeric gain G of antenna with a gain specified in dB is determined by:
G =Log "' (dB antenna gain / 10 )
G=Log "' (4.27/10)=2.67

Applicant: PEGATRON CORPORATION FCC ID: VUIUPWLG6024
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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Appendix

Antenna Specification
(Antenna #1 & #2  NSX20SC T-130U)

Applicant: PEGATRON CORPORATION FCC ID: VUIUPWLG6024
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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Antenna Installation method

P2_ N5X20SC-T-130U
for 5GHz
—— e
P3_N5X20SC-
T-130U for
5GHz

Airgain’) )
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N5X20SC
S

m Features
o Single-Band

o Single feed, low profile design

o Superior performance in both vertical and horizontal
orientations

Simple case mount accommodates easy integration in
existing form factors

50 ohm, 1.13mm diameter, micro coax cable, U.FL Compatible Plug

LERLHERTGEG R EGROYGIR 21x8x0.5(mm)

IEEE 802.11n and 802.11a

2.4GHz~>-6.57dBi ; 5GHz>5.12dBi ; (With DRG7908)
e

| Antenna Dimensions (LxWxH) |

Antennatype

Antenna type PCB type

Airgain’) ) )

DDADDTECTADVY AND MAANCITOONECENITTITAL



Antenna location (P2)
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Antenna location (P3)
N

Airgain’) ) )
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S-parameter
s
m Measurement Method

Airgain’) ) )
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S-parameter
H
m P2_ N5X20SC-T-130U for 5GHz

i EB071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State

Trl =11 Log Mag 10. 00des Ref 0.000de [F2]
50,00

=4 4,8000000 GHz -14.348 dB
40.00 5 5.3500000 GHz -14.255 dB
g 6 5.8500000 GHz -16.09% dB

30,00
20,00
10,00

0. 000 | | | . | q

-30.

-40.

—50. 00
MEE =11 swr 1.000/ Ref 1.000 [F2]
11. 00

=4 4.9000000 GHz 1.4743
10,00 5 5.3500000 GHz 1.4807
. 6 5.8500000 GHz 1.3718

9. 000

6,000
5,000
4,000

3.000

2,000 W 5
1,000 e ﬁ’% /‘f_/<
|

irgain
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S-parameter
i
m P3_ N5X20SC-T-130U for 5GHz

i E5071C Network Analyzer

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

PO S22 Log Mag 10.00des ref 0.000dE [F2]
50,00

>4 4.5000000 GHz -11.233 dB
40,00 5 5.3300000 GHz -12.241 dB
3 6 5.8300000 GHz -10.8467 dB

30.00
20.00
10.00
0. 000 p q
-10.00 Ml
-20.00 3 3

-30.00
-40.00

-50.00
Trz 522 swr 1.0007 ref 1.000 [F2]
10500,

=4 4.,9000000 GHZ 1. 7563
5 5.3500000 GHz 1.6466

10.00 1 & 58500000 GAz 1.80L8

O, 000
8.000
7,000
G, 000
5.000
4,000
3.000

4
2,000

2
1.000p 5 2 ]

irgain
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Radiation pattern
m Chamber Orientation

Airgain) ) )



Radiation pattern
I
® 5.5GHZ (X-Y cut)

— P3_N2401D-T-
100Ufor 5GHz

Airgain
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Radiation pattern
T
® 5.5GHZ (X-Z cut)

— P3_N2401D-T-
100Ufor 5GHz

Airgain
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Radiation pattern
N
® 5.5GHZ (Y-Z cut)

— P3_N2401D-T-
100Ufor 5GHz

Airgain

DDADDTECTADVY AND MAANCITOONECENITTITAL



P2&P3 Peak Gain & Efficiency
N

Peak Gain  Efficiency = Peak Gain  Efficiency

(dBi) (70) (dBi) (70)
2.412GHz -7.85 16.39 -7.06 1.60
2.417GHz -7.82 16.49 -6.97 1.48
2.422GHz -7.90 16.19 -7.08 1.35
2.427GHz -7.96 15.98 -7.05 1.25
2.432GHz -8.06 15.60 -7.18 1.14
2.437GHz -8.12 15.39 -7.26 1.05
2.442GHz -8.06 15.62 -7.20 0.99
2.447GHz -7.94 16.03 -7.09 0.96
2.452GHz -7.84 16.41 -7.05 0.94
2.457GHz -7.69 17.01 -6.88 0.93
2.462GHz -7.51 17.72 -6.80 0.93
2.467GHz -7.38 18.25 -6.67 0.92
2.472GHz -7.31 18.54 -6.57 0.89

Airgain’) ) )
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P2&P3 Peak Gain & Efficiency

P

Peak Gain  Efficiency =~ Peak Gain  Efficiency

(dBi) (70) (dBi) (70)
5.180GHz 4.92 75.59 5.04 77.21
5.200GHz 4.87 72.79 4.83 74.76
5.250GHz 4.79 74.36 4.62 73.10
5.300GHz 4.10 71.70 4.23 68.50
5.350GHz 4.61 77-43 441 77-94
5.400GHz 4.71 75.75 4.67 77-33
5.450GHz 4.98 71.58 4.58 73.09
5.500GHz 4.64 69.01 4.91 70.90
5.550GHz 445 70.54 5.08 75.72
5.600GHz 4.65 69.36 4.96 75.73
5.650GHz 4.90 72.62 4.59 75.48
5.700GHz 4.97 71.24 4.26 71.29
5.750GHz 5.12 76.00 4.90 76.70
5.800GHz 4.85 71.62 4.55 71.42
5.806GHz 4.95 73.27 4.60 73.19

Airgain’) ) )
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Appendix

Antenna Specification
(Antenna #3 WPB210 & WPB211)

Applicant: PEGATRON CORPORATION FCC ID: VUIUPWLG6024
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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Description

Customer

Part No.

Model No.

Standard

Antenna Profile

Lead Length

Electrical Characteristics
Operating Frequency
Antenna Type
Polarization Type
Impedance

Antenna Peak Gain
Mechanical Characteristics
Connector

Core

Raw Material

Coaxial Cable

SPECIFICATION

: WPB210 5GHz Antenna with MHF

L180mm(F5B)

INIET f[ R F LS
: 1415-01UD000

: DRG7908

: IEEE 802.11 a Wireless LAN
: 25*5.5*0.8 mm

- 180 mm

: 5.15~5.35/5.725~5.85 GHz
: PCB

: Linear

: 50 Ohm nominal

: 4.4 dBi

: MHF

: F5B 4*10%2

: Mini 1.13


alan
文本框
F5B 4*10*2


alan
文本框
1415-01UD000






Antenna Test Data
Antenna 2(5GHz) VSWR

1 Active Ch/Trace 2 Response 3 Stimulus 4 MerfAnalysis S Instr State

P 511 SWR 1.000/ Ref 1.000 [RO]
11.00
1 5.,1500000 GHz 1.3036
?  EL,ZE00000 GHz 1.42320
3 5,3500000 GHz 1.8620
10.00 |4 5.7250000 GHz —1.6916
5 §,8500000 GHz 1.7590
Log Mag
2.000
Fhase
2.000
Group Delay
7.000
Smith |
&.000
Falar |
£.000
Lin Mag
4.000
2.000
Real
z.000 z
Imaginar
M ainary
1.000 p iy
1 Stan 5 GHz

2011-03-21 14:41

Radiation Pattern

Antenna 2(5GHz)
Antenna 2 Gain
Frequency Peak Gain (dBi) Average Gain(dB) | Efficiency %
5.15GHz 3.49 -1.88 64.91
5.25GHz 4.11 -1.82 65.70
5.35GHz 4.31 -1.79 66.21
5.725GHz 3.90 -2.09 61.48
5.85GHz 4.40 -1.93 64.06




Antenna Test Data

Antenna 3(2.4GHz) VSWR

1 Active ChiTrace 2 Response 3 Skimulus 4 Mkrfnalvsis S Instr State

11.00

pIEY 511 SWR 1.000/ Ref 1.000 [RO]

10.00

S.000

Z.000

7000

&.000

S.000

4.000

2.000

2.000

1.000 p

=1 2.4000000 oHz 1.3224
2 2.4500000 oHz  1.1242
3 2.B000000 GHz  1.1286

1

F

[1 Stan 2 GHz

& A
IFBW 70 kHz

Radiation Pattern
Antenna 3(2.4GHz)

|
Stop 3 GHz RN
Ready

Prink

abort Printing

Printer Setup. ..
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i

Invert Image
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Screen Image...
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Misc Setup |

Backlight
O

Firmware
Revision

b

2011-03-21 14:36

Antenna 3 Gain

Frequency Peak Gain (dBi) Average Gain(dB) | Efficiency %
2.40GHz 3.26 -2.39 57.70
2.45GHz 4.04 -2.15 60.98
2.50GHz 3.66 -2.33 58.54
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5.7125GHz

Parameters Graph | Table |
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PART NO.
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Description

Customer

Part No.

Model No.

Standard

Antenna Profile

Lead Length

Electrical Characteristics
Operating Frequency
Antenna Type
Polarization Type
Impedance

Antenna Peak Gain
Mechanical Characteristics
Connector

Core

Raw Material

Coaxial Cable

SPECIFICATION

: WPB211 5GHz Antenna with MHF

L180mm(F5B)

INIET f[ R F LS
1 1415-01UC000

: DRG7908

: IEEE 802.11 a Wireless LAN
: 25*5.5*0.8 mm

- 180 mm

: 5.15~5.35/5.725~5.85 GHz
: PCB

: Linear

: 50 Ohm nominal

14,71 dBi

: MHF

: F5B 4*10*2

: Mini 1.13
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Antenna Test Data
Antennad4 (5GHz) VSWR

1 Ackive ChiTrace 2 Response 3 Stimulus 4 Merfanalysis S Instr State

P c11 SWR 1.000/ Ref 1.000 [RO]
11.00
1 E5.1500000 GHz 1.3040
2 B.2500000 GHz  1.3628
3 E.IE00000 GHz 1.&011
10.00 4  E,F2E0000 GHz 1.6535
=5 G.E500000 GHz 1.5297 H Frint
2.000
Abort Prinking
&.000
Prinker Setup. ..
7.ooo Inwert Image
oM
&.000 Dump
Screen Image...
5 .0oo Muliport Test Set
Setup
4,000
Misc Setup |
=.000 Backlight
oM
———]
2.000 z Firmware
| Rewisian
N 3 N "
1.000p & F 1 -
[1 Start © GHz Stop b GHz AT

Meas 2011-03-21 14:42

Radiation Pattern

Antenna 4(5GHz)
Antenna 4 Gain
Frequency Peak Gain (dBi) Average Gain(dB) Efficiency %
5.15GHz 3.55 -2.15 60.92
5.25GHz 3.76 -1.86 65.12
5.35GHz 3.87 -1.86 65.21
5.725GHz 4.56 -1.96 63.69
5.85GHz 4,71 -1.69 67.75




Antenna Test Data

Antenna 1(2.4GHz) VSWR

1 Active Ch{Trace Z Response 3 Stimulus 4 Mkrfanalysis 5 Instr Skate

Radiation Pattern
Antenna 1(2.4GHz)

P 511 SWR 1.000/ Ref 1.000 [RO]
i.0n #1  2.4000000 GHz 1.1998
2 2.4500000 GHz 1.1482
3 2.5000000 GHz 1.1520
10.00
Log Mag
2.000
Phase
§.000
Group Delay
7.000
Sriith |
&.000
Polar |
£.000
Lin Mag
4.000
- -
2.000
Real
2.000
1 I Imnaginaty
1.000 p & o
[1 Stan 2 GHz IFEM ?I;%Hz& Stop 3 GHz [EEA[T -

Ready

2011-03-21 14:34

Antenna AlGain
Frequency Peak Gain (dBi) Average Gain(dB) Efficiency %
2.40GHz 3.81 -2.80 52.49
2.45GHz 4.27 -2.11 61.58
2.50GHz 3.92 -2.20 60.21
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