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1 Introduction and Conclusion 
 
The tests indicated in section 2.0 were performed on the product constructed as described in section 4.0. The 
remaining test sections are the verbatim text from the actual data sheets used during the investigation. These test 
sections include the test name, the specified test Method, a list of the actual Test Equipment Used, documentation 
Photos, Results and raw Data. No additions, deviations, or exclusions have been made from the standard(s) unless 
specifically noted.  
 
Based on the results of our investigation, we have concluded the product tested complies with the requirements 
of the standard(s) indicated. The results obtained in this test report pertain only to the item(s) tested.  Intertek 
does not make any claims of compliance for samples or variants which were not tested. 
 

2 Test Summary 
 

Section Test full name Result 

11 

FCC Part 1.1310 Limits for Maximum Permissible Exposure (MPE) 
(Limits for General Population / Uncontrolled Exposure) 

Pass 

RSS-102 Issue 5 RF Field Strength Limits  
(For Devices Used by the General Public) 

Pass 

IEC62311: 2019 MPE Limits (For General Public Exposure) Pass 
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3 Client Information 
 
This product was tested at the request of the following: 
 

Client Information 

Client Name: KCF Technologies, Inc. 

Address: 336 S Fraser St 
State College, PA 16801-4830 
USA 

Contact: Edward Adams 

Telephone: +1 (814) 867-4097 

Email: eadams@kcftech.com 

Manufacturer Information 

Manufacturer Name: KCF Technologies, Inc. 

Manufacturer Address: 336 S Fraser St 
State College, PA 16801-4830 
USA 
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4 Description of Equipment under Test and Variant Models  
 

Equipment Under Test 

Product Name SD-BASE-4 

Model Number SD-BASE-4 

Supported Transmit Bands LTE Bands: 2, 4, 5, 7, 12, 13, 26, 41, 66 (US); 1, 3, 7, 8, 20, 28, 42 (EU) 
Wi-Fi: 2.4GHz, 5GHz U-NII-1, U-NII-3 
Bluetooth: 2.4GHz 
PRN: 2.4GHz 

Embedded Modules Sierra Wireless EM7565 (FCCID: N7NEM75) 
Wi-Fi + Bluetooth: SparkLAN WPEQ-262ACNI (FCCID: RYK-WPEQ262ACNIBT) 
PRN: U-blox BMD-345 (FCCID: XPYBMD345) 

Antenna Information: Cell: W5067, 700/1710/2400MHz, 2dBi gain 
Wi-Fi + Bluetooth: W5030, 2.4-2.5GHz / 5.15-5875GHz, 4/6dBi gain 

Receive Date 4/29/2021 

Test Start Date 9/3/2021 

Test End Date 9/3/2021 

Device Received Condition Good 

Test Sample Type Production 

Rated Voltage 120VAC 

Description of Equipment Under Test (provided by client) 

The SD-BASE-4 is an IoT Gateway device. It serves as a gateway for wireless industrial sensors, collecting, 
buffering and forwarding the sensor data to the cloud. 
 

 
 

4.1 Variant Models: 
 
There were no variant models covered by this evaluation. 
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5 Antenna Gains: 
 
The information in this section was provided by the client and may affect compliance. Intertek does not make any 
claims of compliance for values other than those shown below. 
 
The cellular antenna was a Pulse Larsen P/N W5067. The drawing and electrical specifications are shown below. 
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The Wi-Fi and Bluetooth antenna was a Pulse Larsen P/N W5030. The drawing and electrical specifications are 
shown below. 
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6 Output Power: 
 
The information in this section was provided by the client and may affect compliance. Intertek does not make any 
claims of compliance for values other than those shown below. 
 
The maximum output power of the cellular module was taken from the module’s grant, FCCID N7NEM75: 
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The maximum output power of the Bluetooth and Wi-Fi module was taken from the module’s grant, FCCID RYK-
WPEQ262ACNIBT: 
 

 
 

 
 

 
 
 
The maximum output power of the PRN module was taken from the module’s grant, FCCID XPYBMD345: 
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6.1 EUT Photo (Front): 
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6.2 EUT Photo (Back): 
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7 FCC Limits 
 
§ 1.1310:   The criteria listed in table 1 shall be used to evaluate the environmental impact of human exposure 

to radiofrequency (RF) radiation as specified in §1.1307(b), except in the case of portable devices 
which shall be evaluated according to the provisions of §2.1093 of this chapter.  

 
 

Part 1.1310 Limits for Maximum Permissible Exposure (MPE) 
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8 RSS-102 Issue 5 Exposure Limits: 
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9 IEC62311 (ICNIRP) Exposure Limits: 
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10 Test Procedure 
 
An MPE evaluation for was performed in order to show that the device was compliant with the general population 
exposure limits from FCC §2.1091 and RSS-102 Issue 5.  The maximum power density was calculated for each 
transmitter band at a separation distance of 20cm using the maximum declared output power including tune up 
tolerance.   
 
For each transmitter the maximum RF exposure at a 20 cm distance using the formula: 

10/)(10 dBmowerConductedP

mWPowerConducted =  
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
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=
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For transmitters that could operate simultaneously, the MPE to limit ratio for each was calculated and then 
summed.  If the sum of the MPE to limit ratios was less than 1, that specific combination of transmitters was 
deemed to comply. 
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11 Results:  
 
The calculated maximum power density at 20cm distance was equal to or less than the required limits for general 
population exposure for FCC Part 1.1310, RSS-102 Issue 5, and IEC62311: 2019. 
 
 

11.1 FCC MPE Data 
 

 
 
The worst case simultaneous transmission is with LTE B12, Bluetooth, 5GHz U-NII-3, and PRN radios transmitting. 
The simultaneous MPE to limit ratio is: 
 
0.1260 + 0.0057 + 0.1737 + 0.0280 = 0.3334 
 
Since the combined MPE to limit ratio is less than 1, the device is deemed to comply with simultaneous 
transmission requirements. 
 
 
 
 

 

Duty Cycle 100 (%)

Separation Dist. 20 (cm)

Operating Mode

Frequency 

(MHz)

Declared Max 

Cond. Power 

(Inc. Tolerance)  

(dBm)

Duty Cycle 

Adjusted Cond. 

Output Power 

(dBm)

Antenna Gain 

(dB)

MPE Value 

(mW/cm2)

MPE Limit 

(mW/cm2)

Margin to Limit 

(mW/cm2)

MPE / Limit Ratio

(for Co-Location)

LTE B2 1850 24 24.00 1.0 0.0629 1.0000 0.9371 0.0629

LTE B4 1710 24 24.00 1.0 0.0629 1.0000 0.9371 0.0629

LTE B5 824 24 24.00 0.7 0.0587 0.5493 0.4906 0.1069

LTE B7 2500 23.8 23.80 2.0 0.0756 1.0000 0.9244 0.0756

LTE B12 699 24 24.00 0.7 0.0587 0.4660 0.4073 0.1260

LTE B13 777 24 24.00 0.7 0.0587 0.5180 0.4593 0.1133

LTE B26 814 24 24.00 0.7 0.0587 0.5427 0.4840 0.1082

LTE B30 2305 23 23.00 2.0 0.0629 1.0000 0.9371 0.0629

LTE B41 2496 23.8 23.80 2.0 0.0756 1.0000 0.9244 0.0756

LTE B66 1710 24 24.00 1.0 0.0629 1.0000 0.9371 0.0629

Bluetooth 2402 11.1 11.10 3.5 0.0057 1.0000 0.9943 0.0057

2.4GHz Wi-Fi 2412 21.08 21.08 3.5 0.0571 1.0000 0.9429 0.0571

5GHz Wi-Fi, U-NII-1 5180 22.00 22.00 6.5 0.1408 1.0000 0.8592 0.1408

5GHz Wi-Fi, U-NII-3 5745 22.91 22.91 6.5 0.1737 1.0000 0.8263 0.1737

PRN 2405 17.98 17.98 3.5 0.0280 1.0000 0.9720 0.0280
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11.2 RSS-102 Issue 5 MPE Data 
 

 
 

The worst case simultaneous transmission is with LTE B12, Bluetooth, 5GHz U-NII-3, and PRN radios transmitting. 
The simultaneous MPE to limit ratio is: 
 
0.2551 + 0.0107 + 0.1789 + 0.0522 = 0.4969 
 
Since the combined MPE to limit ratio is less than 1, the device is deemed to comply with simultaneous 
transmission requirements. 
 

 

Duty Cycle 100 (%)

Separation Dist. 20 (cm)

Operating Mode

Frequency 

(MHz)

Declared Max 

Cond. Power 

(Inc. Tolerance)  

(dBm)

Duty Cycle 

Adjusted Cond. 

Output Power 

(dBm)

Antenna Gain 

(dB)

MPE Value 

(W/m2)

MPE Limit 

(W/m2)

Margin to Limit 

(W/m2)

MPE / Limit Ratio

(for Co-Location)

LTE B2 1850 24 24.00 1.0 0.6291 4.4763 3.8472 0.1405

LTE B4 1710 24 24.00 1.0 0.6291 4.2419 3.6128 0.1483

LTE B5 824 24 24.00 0.7 0.5871 2.5756 1.9885 0.2280

LTE B7 2500 23.8 23.80 2.0 0.7564 5.4991 4.7427 0.1375

LTE B12 699 24 24.00 0.7 0.5871 2.3017 1.7146 0.2551

LTE B13 777 24 24.00 0.7 0.5871 2.4743 1.8872 0.2373

LTE B26 814 24 24.00 0.7 0.5871 2.5542 1.9671 0.2299

LTE B30 2305 23 23.00 2.0 0.6291 5.2022 4.5731 0.1209

LTE B41 2496 23.8 23.80 2.0 0.7564 5.4930 4.7367 0.1377

LTE B66 1710 24 24.00 1.0 0.6291 4.2419 3.6128 0.1483

Bluetooth 2402 11.1 11.10 3.5 0.0574 5.3508 5.2934 0.0107

2.4GHz Wi-Fi 2412 21.08 21.08 3.5 0.5711 5.3660 4.7949 0.1064

5GHz Wi-Fi, U-NII-1 5180 22.00 22.00 6.5 1.4084 9.0471 7.6387 0.1557

5GHz Wi-Fi, U-NII-3 5745 22.91 22.91 6.5 1.7367 9.7103 7.9736 0.1789

PRN 2405 17.98 17.98 3.5 0.2797 5.3554 5.0756 0.0522
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11.3 IEC 62311 MPE Data 
 

 
 

The worst case simultaneous transmission is with LTE B28, Bluetooth, 5GHz U-NII-3, and PRN radios transmitting. 
The simultaneous MPE to limit ratio is: 
 
0.1670 + 0.0057 + 0.1737 + 0.0280 = 0.3744 
 
Since the combined MPE to limit ratio is less than 1, the device is deemed to comply with simultaneous 
transmission requirements. 
 

 
 

Duty Cycle 100 (%)

Separation Dist. 20 (cm)

Operating Mode

Frequency 

(MHz)

Declared Max 

Cond. Power 

(Inc. Tolerance)  

(dBm)

Duty Cycle 

Adjusted Cond. 

Output Power 

(dBm)

Antenna Gain 

(dB)

MPE Value 

(W/m2)

MPE Limit 

(W/m2)

Margin to Limit 

(W/m2)

MPE / Limit Ratio

(for Co-Location)

LTE B1 1920 24 24.00 1.0 0.6291 9.6000 8.9709 0.0655

LTE B3 1710 24 24.00 1.0 0.6291 8.5500 7.9209 0.0736

LTE B7 2500 23 23.00 2.0 0.6291 10.0000 9.3709 0.0629

LTE B8 880 24 24.00 0.7 0.5871 4.4000 3.8129 0.1334

LTE B20 832 24 24.00 0.7 0.5871 4.1600 3.5729 0.1411

LTE B28 703 24 24.00 0.7 0.5871 3.5150 2.9279 0.1670

LTE B42 3400 23 23.00 2.0 0.6291 10.0000 9.3709 0.0629

Bluetooth 2402 11.1 11.10 3.5 0.0574 10.0000 9.9426 0.0057

2.4GHz Wi-Fi 2412 21.08 21.08 3.5 0.5711 10.0000 9.4289 0.0571

5GHz Wi-Fi, U-NII-3 5745 22.91 22.91 6.5 1.7367 10.0000 8.2633 0.1737

PRN 2405 17.98 17.98 3.5 0.2797 10.0000 9.7203 0.0280



 
 Evaluation For: KCF Technologies, Inc. 
 Product: SD-BASE-4, Model SD-BASE-4 
MPE Report Date: 1/5/2023 
 

 
Non-Specific EMC Report Shell Rev. December 2017  Page 20 of 20 
Report Number: 104699147LEX-023.1 

 

12 Revision History 
 

Revision 
Level 

Date Report Number Prepared 
By 

Reviewed 
By 

Notes 

0 9/3/2021 104699147LEX-023   Original Issue 

1 1/5/2023 104699147LEX-023.1  JTS Added Bluetooth 

      

      

      

 

 


