FBRFD23 RF Exemption

WiFi Module

Modsl: FERFD23

MPE Calculator

dBi = dB gain compared to an isotropic radiator.

S = power density in mW/cm"2
Peak Transmitter Output power (mW)
Transmitter maximum Output power operating at 100% (Watts)
Percent Duty Cycle operation (%o)
Output Power for actual duty Cvcle operation (Watts)
Tx Frequency (MHz) 2412 Calcualtion power (Watts)

Cable Loss (dB) 0.0 Adjusted Power (dBm)

Calculated ERP (mw) 0.366
Calculated EIRP (mw) 0.603

r{cm) EIRP (mW)

Power density (5) mW/cm?= ---—-—-

EIRP

4pr2

Test Number: 230819

459.00
0.4500
0.06
0.0003
0.0003

RF Exposure uses EIRP for calculation. EIRP is based on TX power added to the antenna gain in dBi.

(3ms out of 5000ms)

dBd +2.17=dBi

Antenna Gain (dBi)
Antenna Gain (Numeric)

dBi to dBd
Antenna Gain (dBd)
Antenna minus cable (dBi)

EIRP =

Po(dBM) + Gain (dB)
Radiated (EIRP) dBm

ERP —EIRP - 2.17 dB
Radiated (ERP) dBm

Occupational Limit FCC radio frequency radiation exposure limits per 1.1310
5 mW/em® Frequency (MHz) Occupational Limit (mW/cm®) | Public Limit (mW/cm®)
50 Wim’ 30-300 1 0.2
General Public Limit 300-1,500 £300 £/1500
- mW/em? 1,500-10,000 5
Win'
Occupational Limit
0.6455f" Wim? IC radio frequency radiation exposure limits per RSS-102
r 395 Wim? Frequency (MHz) Oceupational Limit (W/a’) Public Limit (W/m®)
General Public Limit 100-6,000 0_64ij
Wim'® 6,000-15,000 50
Wim™ 48-300 1.291
6,000-15,000 50 10

= Transmit Frequeeny (MHz)

P, =Power Input to Antenna (mW)

Duty cyele (percentage of operation)

P, = Adjusted Power due to Duty cycle or Cable Loss (mW)
Gy, = Numeric Gain of the Antenna

8., = Power Density of device at 20cm (mW/m’)

Sy = Power Density of device at 20cm (Wim")

8, = Power Density Limit (W/m’)

B, =Minimum distance to the Radiating Element for Compliance (cm)
S = Power Density of the device at the Compliance Distance R, (Wim')

Ry=20cm

For Complamce with Canada General Population Limits, User Manual must mdicate a mimmum seperafion distance of

S20=(P 4Gr)/(47Ra0)”
S20=(PaGx)/(47R10)”

Re="(2:Guidnsa
Se=(PaGx)/(47Re)’

-2.200

-4.370

£ (MHz) = 2412 MHz
Br (mW) = 459.0000 mW
% = 0.06 %
Ba(mW) = 0.28 mW
GN (numeric) = 2.19 numeric
Sy (MW/m®) = 0.00 mW/m®
Sy (Winr') = 0.00 Wim’®
S (Wim?)= 5.366 Wim®
Ry (cm) = 0.3 cm
Se (Wim') = 537 Wim’
R20= 20 cm
0.3 cm



900 MHz & Summary

HWIM FERFOZS
MPE Calculatar

dBi = dE gain compared to an izotrapic radiator.
S = power density in mialom 2

Test Mumber: 230513

FF Exposure uses EIRF for caloulation. EIRP iz based on T power added to the anterna gainin dEi.

Peak Transmitter Output pow er (mis] 233
Peak Transmitter Output power ('] 0.024
Atput Poser For 10034 duty Cucle aperation [wWatts] ] 0.0233 Antenna Gain (460 1
Output Power far actual duty Cyele operation ['watts] 0.0233 Artenna Gain (Mumeric) 126
Th Frequency (MHz) 12 Ca":“'a“c"“[\a.‘:‘:;; 0.0239 dBd+2.17= dEi dBito dBd 2z
Antenna Gain [dBd) =117
Cable Loss [dB) 0.0  Adjusted Power [dBm) 1378 Antenna minus cable (dEi) 100
Antenna Gain (Mumeric] 126
Calculated ERP (mw] 15.233 EIRF = PoldBM) + Gain [dB)
Calculated EIRP (mw)] 50.061 Radiated ([EIRF1dEm 14.750
ERF=ERF-217dB
EIRP Radisted (EAF) dBm 12610
Power density (5) mw/am®= ———— B
4pri2
r(cm) EIRF (mW)
Dccupational Limit FCL radio frequency radiation exposure limits per 1.1310
3.04 miwtom? Frequency (MHz) Dccupational Limit[m'w'n'cmzll Public Limit [m'=cm?]
30 ‘wimé 30-300 1 0.2
General Public Limit S00-1,500 300
mislem® 1,500-10,000 5 1
Wim?
Dccupational Limit
064555 Wim® IC radic frequency radiation expao sure limits per RS5-102
24.3 wim? Frequency (MHz) Dcoupational Limit [wim®] | Public Limit (Wim®)
General Public Limit 100-6,000 0.6455 %5
Wim? £,000-15.000 50
wiim® 48-300 1231
300-6.000
E.000-15.000 50 o
f = Tranamit Frequecny [RHz) FIMHz) = 312 MHz
Fr = Pawer Input to Antenna [ms) Prim']= 238751 mW
Dty cycle [percentage of operation) v 100
Fa = Adjusted Power due to Duty cpcle or Cable Loss [mw] Pim'] = 23,85 mi
Gin = Mumeric Gain of the Antenna GM [rumeric) = 126 numeric
Tan = Power Density of device 3t 20em [mowtim’] Sizy= [P oGl APz S [miwim?) = 0.07 miwtim®
Sa0 = Patwer Density of devics at 20cm [Wim®] Sizy= [P Gyl Pl Saaltim?] = 0.06 wim®
81 = Power Density Limit {'!m?) Sy [Wwim®)= 2761 Wwim?
Ric = Wlinimum distanee ko the Radiating Element Far Camplianes [zm] Flo=" (P uGnides Fie[om) = 23 em
¢ = Power Density of the device at the Gompliance Distance Fie (W{m®) Sip= [P uGlldn R S i) = 276 WimE
Fizi= 20<m Rz0= 20 om
For Camplaince with Canada General Population Limits, User Manual must indicate a minimum seperation distance of 29 em
Orin Meters for Complaince with Canada General Population Limits, a minimum seperation distance of 0.03 Meters
Summary: Standalone MPE Calculations and Summary
Band 1. [MHz] Tw Duaty Cucle [34] Tx Frequeny (MHz] Power Total [miw] Bintenna Gain (numeric] ER Sigg [elim) B loml | S lefim®)
312 100 312 23.85 126 2.761 0.06 24 276
Band 2, [MHz] T Duty Cycle 3] T Frequeny [MHz] Power Taotal [miw] Artenna Gain (B SL["Wme) S20 2] BClem] [ SC [Wimez)
2400-2483.5 0.3 2412 453.00 213 5.366 0.00 0.3 5.37

Simlutaneaus MPE Caleulation

Tranzmitter 1 Tranzmitter 2

Tranzsmitter 3 Tranzmitter ¢

Th Frequeny [MHz] 2 2412
Sizy [elim) 0.06 0.oo

5, (Wi 2. 761 5.366
Paower Batio (5.1 Szl 0.ozz 0.000

Sum of Power Ratios at 20cm
Therefare the design is Exempt




