A04684 RF Exposure Exhibit
BT BLE (and simultaneous MPE Calculation)

Modsl: BO4684
MPE Caleulator
dB1 = dB gain comparad to an isotropic radiator.

% = power density in mW/em”™2

Teast Number: 2308215

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

Transmitter Qutput powsr (dBm) 3l
Transmitter Output power (mW) 2.05
Output Power for % doty Cyvele operation (Watts) 100 0.0020 Antenna Gain (dBi) 22
Output Powar for 100% duty Cyele operation (Watts) 0.002 Antenna Gain (Mumeric) 1.66
Tx Frequency (MHz) 2402 Calevlation power (Watts) 0.002 dBd + 2.17 = dBi dBi to dBd 2.17
Caleslation powsr (EIRP mW) 340 Antenna Gain (dBd) 03
(Cable Loss (dB) 0.0 Adjusted Power (dBm) 311 Antenna minus cable (dBi) 220
Caleulated ERP (mw) 2.061 EIRP = Po(dBM) + Gain (dB)
Caleulated EIRP (mw) 3.396 Radiated (EIRP) dBm 5.310
ERP =EIRF - 2.17 dB
EIRF Radiated (ERP) 4B 3.140
Powsr density () mifemi= —— cates =2
dpr'2
r(cm) EIRP (mW)
Occupational Limit FCC radio frequency radiation exposure limits per 1.1310
3 mWiem® Frequency (MHz) Occupational Limit (mW/em®) | Public Limit (mW/em®)
50 Wim® 30-300 1 02
General Public Limit 300-1,500 £300 £1300
mWiem? 1.500-10,000 5
Wim®
Oeccupational Limit
0.64557™ Wim? IC radio fraquency radiation sxposurs limits per R38-102
i 394 Wim' Frequency (MHz) Occupational Limit (Wim') Public Limit (Wim')
General Public Limit 100-6,000 064557
Wi 6,000-15 000 50
Wim® 48-300 1.281
300-6,000
6,000-15 000 50 10
F= Transmit Frequecny [MHz) f(MEHz) = 2402 M=z
Fr = Power Input to &ntenna [miw) B (mW) = 2.05 mW
Diuky cycle [percentage of operation] =" 100 %
P = Adjusted Power due to Duty cycle or Cable Loss [miw) 2.05 mW
G = Mumeric Gain of the Antenna 1.66 numeric
Sa = Power Density of device at 20cm [mWim®) 8.,,=(P G (=R ) 0.0007 mWiem®
S = Power Density of device at 20cm [wim®) 8,,=(F,G.) 4=k, 000638 Wim'
5, = Fower Density Limit [w/m?) 5351 wWim®
Fic = Minimum distance to the Radiating Element for Compliance [¢m) R =V[PaGntdns, 0.7 em
S = Power Diensity of the device at the Compliance Distance R [Wim'] 8.=(P G (4R ) 333 wWim?
Fizi= 20cm 20 em
For Complaince with Canada General Population Limits, User Manual must indicate 2 minimem ssperation distance of 0.7 em
Or in Meters for Complaincs with Canada General Population Limits, 2 minimuem seperation distance of 0.01 Matars
Svmmary: Standalons MPE Caleslations 2nd Svmmary
Band (MEHZ) Tx Duty Crvele (3%) Tx Fragqueny (WH=) Powsar Total (mW) Antenna Gain (numeric) 5 (Wim') 5., (Wim®)
2402-2480 BLE 100 2402 2.05 1.66 3.351 0.0068
2402-2480 WiFi 100 2412 37.84 1.66 3.366 0.1245
5150-5250 100 3240 26.61 2.17 g.11% 0.0%02
3725-3830 100 3743 4721 2.17 8.710 0.2038
Simlutaneous MPE Caleulation
BLE 357G Note: The only possible simultaneous transmit combinations in this design are:
Tx Frequeny (MHz) 2402 3745 BLE and 5. 1G WiFi
3., (Wim) 0.0063 0.2038 ELE and 5.7G WiF1 *
8, (Wim™) 5351 9710 * Worst case
Power Fatio (8, / 8.5) 0.001 0.021
Sum of Power Ratios at 20em (Tx1 + Tx2)| 0.022 BLE and 3.7G WiFi combination still helow the limit of 1 for sum of MPE Ratios
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2.4GHz

Model: BO4684 Test Number: 230821B
MPE Calculator RF Exposure uses EIRP for calculation. EIRP is based on TX power added to the antenna gain in dBi.
dBi= dB gain compared to an isotropic radiator.
§ = power density in mW/cm"2

Transmitter Qutput power (dBm) 15.78
Transmitter Cutput power (mW) 37.84
Output Power for % duty Cycle operation (Watts) 100 0.0378 Antenna Gain (dB1) 22
Output Power for 100% duty Cycle operation (Watts) 0.038 Antenna Gain (Numeric) 1.66
Tx Frequency (MHz) 2412 Calculation power (Watts) 0.033 dBd+2.17=dBi dBito dBd 217
Calculation power (EIRP mW) 6281 Antenna Gain (dBd) 0.03
Cable Loss (dB) 0.0 Adjusted Power (dBm) 15.78 Antenna minus cable {dBi) 220
Calculated ERP (mw) 38.107 EIRP = Po{dEM) + Gain (dB)
Calculated EIRP (mw) 62.806 Radiated (EIRF) dBm 17.930
ERP=EIRP-2.17dB
EIRE Radiated dB 15.810
Power density (S) mw/cmi= —— adiated (ERF) dBm
dpr'l

t(cm) EIRP (mW)

Occupational Limit FCC radio frequency radiation exposure limits per 1.1310
3 mW/em? Frequency (MHz) Occupational Limit (mW/cm?) | Public Limit (mW/cm?)
50 Wim? 30-300 1 02
General Public Limit 300-1.500 £/300 £1300
mW/em’ 1,500-10,000 5
Wim’
Occupational Limit
064557 Wim2 IC radio frequency radiation exposure limits per RS5-102
385 Wim? Frequency (MHz) Occupational Limit (W/n®) | Pubic Limit (W/m?)
General Public Limit 100-6,000 o_ﬁjjf"-"
Wim? 6.000-15,000 50
Wim? 48300 1291

300-6,000
6.000-15.000 50 10

f = Transmit Fraqueeny (MHz) f(MHz) = 2412 MHz
P, = Powsr Input to Antenna (mW) Pr(mW)= 37.84 mW
Dty cyels (percentags of operation) Vo= 100 %
B, = Adjusted Power dee to Duty eyele or Cable Loss (mW) Py(mW)= 3784 mW
Gy, = Numeric Gain of the Antenna GN (numeric) = 1.66 numeric
8,, = Power Density of device at 20em (mWim®) S]F[’P_.;GN}.-"[J-‘ILR];)}: S0 (m“-'.-"m:} = 0.0123 m‘\r\-'.-"cm:
8., = Power Density of device at 20cm (Wim') S]F[’P_.;GN}.-"[J-‘ILR];)}: S (W.-"m:} = 0.1249 \K-'.-"m:
3, = Powsr Density Limit (Wim') S (Wimd)= 3366 Wn?
R = Minimum distance to the Radiating Element for Comgpliancs (em) R.C=\"[P.,G.'H-u,| Be(em)= 3lcm
5. = Power Density of the device at the Compliznce Distance B (W/m®) S{_‘F[’Paﬁj\}[-l-m}: S¢ (W.-"m:} = 537 \K-'.-"m:
Ry =20em R20= 20 cm

For Complaince with Canada General Population Limits, User Manual must indicate a minimum seperation distance of 31lcm

Or in Meters for Complaince with Canada General Population Limits, a minimum seperation distance of 0.03 Meters
Summary: Standalone MPE Calculations and Summary
Band(MHZ) | TxDutyCycle(%) | TxFrequeny (MHz) Power Total (mW) Antenna Gain (numeric) | §; (Wm) Sp(Wimh) | Refem) [Se(Wimd)
2402-2480 [ 100 [ 2412 3784 1.66 3366 01249 31 537
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5.1 GHz

Model: B04684 Test Number: 230821B
MPE Calculator RF Exposure uses EIRP for calculation. EIRP is based on TX power added to the antenna gain in dBi.
dBi=dB zain compared to an isotropic radiator.
8 = power density in mW/cm"2

Transmitter Output power (dBm) 1423
Transmitter Qutput power (mW) 26.61
Cutput Power for % duty Cycle operation (Watts) 100 0.0266 Antenna (ain (dBi) 28
Output Power for 100% duty Cycle operation (Watts) 0.03 Antenna Gain (Numeric) 19
Tx Frequency (MHz) 5240 Calcualtion power (Wats) 0.03 dBd +2.17=dBi dEito dBd 217
Caleulation power (EIRF mW) 30.70 Antenna Gain (dBd) 063
Cable Loss (dB) 0.0 Adjusted Power (dBm) 1425 Antenna minus cable (dBi) 280
Antenna Gain (Numeric) 159
Calculated ERP (mw) 30.761 EIRF =Po(dBM) + Gain (dB) 153
Caleulated EIRP (mw) 30.699 Radiated (EIRF) dBm 17.050
ERP=FEIRP-217dE
EIRE Radiated dE 14.830
Power density (S) mijcmi= —— adiated (ERF) dBm
dpr'2
r(cm) EIRP(mW)
Occupational Limit FCC radio frequency radiation exposure limits per 1.1310
3 mW/em? Frequency (MHz) Occupational Limit (mW/em®) | Public Limit (mW/cm’)
50 Wim? 30-300 1 02
General Public Limit 300-1,500 £/300 £/1500
mW/em’ 1,500-10,000 5
Wim?
Occupational Limit
0.64335 f"—‘ Wim? IC radio frequency radiation exposure limits per R8S-102
Wim? Frequency (MHz) Occupational Limit (W/m®) | Pubtic Limit (W/m’)

r 582
General Public Limit 100-6,000 0.6455{“5
Wim? 6,000-15.000 30
Wim? 48300 1201
300-6,000
6,000-13,000 50 m

f = Transmit Fraqueeny (MHz) f(MHz)= 5240 MHz
P, = Powar Input to Antznna (mW) Pr(mW)= 26.6073 mW
Druty evele (percentage of operation) v%=" 100 %o
P, = Adjust=d Power due to Duty eyels or Cablz Loss (mW) Py(mW)= 26.61 mW
Gy = Numeric Gain of the Antenna GN (numeric) = 2.17 numeric
8., = Power Density of device at 20em (mW/im") S20=(PaGy)/(4nRy 3}: S0 (m“-'."m:} = 0.0115 mW/em?
8, = Power Density of device at 20em (Wim') S20=(PaGy)/(4nR3 3}: S0 [“"."m:} = 0.114% W/m?
8, = Powr Dansity Limit (W/m?) S (Win')= 9.119 Wim?
R, = Minimum distancs to the Radiating Element for Comglianes (cm) Bo=V[PulGutusg Re (em)= 22 em
8. = Power Density of the devics at the Compliance Distance R (Wim®) Sf[P;G-I\}[-I-&}: Sc [W."m:} = 9.119 '\\-'."m:
By = 20em R20= 20 em

For Compliance with Canada General Population Limits. User Manual must indicate a minimum seperation distance of 22 em

Or in Meters for Complaince with Canada General Population Limits, a minimum seperation distance of 0.02 Meters
Summary: Standalone MPE Calculations and Summary
Band (MHZ) Tx Duty Cycle (%) Tx Frequeny (MHz) Power Total (mW) Antenna Gain (numeric) | §; (Win?) SpWim) | Re(em) |Sc(Wimd)
51505250 100 5240 26.61 217 0119 0.1149 22 9.12
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Model: B04684
MPE Calculator
dBi = dB gain compared to an isotropic radiator.

5 = power density in mW/cm"2

5.7 GHz

Test Number:

230821B

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

Transmitter Qutput power (dBm) 16.714
Transmitter Qutput power (mW) 4721
Output Power for % duty Cycle operation (Watts) 100 0.0472 Antenna Gain (dBi) 28
Output Power for 100% duty Cycle operation (Watts) 0.03 Antenna Gain (Numeric) 1.91
Tz Frequency (MHz) 3743 Calcualtion power (Watts) 0.03 dBd+2.17=dBi dBito dBd 217
Calculation power (EIRP mW) 80.03 Antenna Gain (dBd) 0.63
Cable Loss (dB) 0.0 Adjusted Power (dBm) 16.74 Antenna minus cable (dB1) 280
Antenna Gain (Numeric) 19
Calculated ERP (mw) 34.576 EIRP = Po({dBM) + Gain (dB) 153
Caleulated EIRP (mw) 80.930 Radiated (EIRF) dBm 19.540
ERF=EIFF-2.17dB
ERRI Radiated dE: 17370
Power density (5) mWjemi= adiated (ERF) &Bm
dpr2
r(em) EIRP (mW)
Occupational Limit FCC radio frequency radiation exposure limits per 1.1310
5 mW/em® Frequency (MHz) | Qccupational Limit (nW/em) | Public Limit (nW/cm’)
30 Wim? 30-300 1 02
General Public Limit 300-1,500 300 11500
mW/em’ 1,500-10,000 3
W/m?
Occupational Limit
0.6455 ["-" Wim? IC radio frequency radiation exposure limits per RS8-102
F 9 Bl Bl
60.9 Wim* Frequency (MHz) Occupational Limit (W/m™) Public Limit (W/m*)
General Public Limit 100-6.000 0.6455 [“-"
Wim? 6,000-15,000 50
Wim? 48-300 1201
300-6.000
6,000-15,000 50 10
f = Transmit Frequeeny (MHz) f(MHz) = 5745 MHz
B, = Powar Input to Antznna (mW) Pr(mW)= 472063 mW
Dty cycle (percentage of oparation) %=" 100 %
P, = Adjust=d Powsr dve to Duty evels or Cablz Loss (mW) Pa(mW)= 4721 mW
G, = Numeric Gain of the Antenna GN (numeric) = 2.17 numenc
8, = Power Density of device at 20em (mWim®) S20=(P G} (4nRyg)* S0 (mW/m?) = 0.0204 1 W/cm?
8., = Power Density of devies at 20em (Wim") S90=(Paln)/(47R2 9}3 S [“.'._.-mf} — 0.2038 W/m?
8, = Power Density Limit (Wim?) 81 (Wim')= 9.710 Wim?
R = Minimum distance to the Radiating Element for Compliance (em) &:\'I[PQGNH4-15.| Be [cm} = 2% cm
8. = Power Density of the device at the Compliance Distance Re (Wim®) S(_F[’Pa_G}}[-l-&}: S¢ [W.-"m:} = 9710 ‘\,K-'_.-'m1
Rip=20em R20= 20 cm
For Compliance with Canada General Population Limits, User Manual must indicate a minimum seperation distance of 2% cm

Or in Meters for Complaince with Canada General Population Limits, a minimum seperation distance of

0.03 Meters

Summary: Standalone MPE Calculations and Summary

Band (MHZ)

Tx Duty Cycle (%)

Tx Frequeny (MHz)

Power Total (mW)

Antenna Gain (numenc) Sp [W.-"ml}

$20 (W/im)

3723-3850

100

343

4121

17 U]

02038
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