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Report no.: 2311A1829SHA-003 

 

Applicant: Ingersoll-Rand Industrial U.S., Inc. 

 
525 Harbour Place Drive Davidson   NC   28036   United States Of 
America 

Manufacturer: Ingersoll-Rand Industrial U.S., Inc. 

 
525 Harbour Place Drive Davidson   NC   28036   United States Of 
America 

  

  

  

  

FCC ID:  2ATB3-RTSSTM55WB 

  
 
 
SUMMARY: 
The equipment complies with the requirements according to the following standard(s) or Specification:  

KDB447498 D01 General RF Exposure Guidance v06 
FCC Part2.1091, FCC Part2.1093 FCC Part1.1307(b) 
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Report No. Version Description Issued Date 

2311A1829SHA-003 Rev. 01 Initial issue of report Jun 5, 2024 
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1 GENERAL INFORMATION 
 

1.1 Description of Equipment Under Test (EUT) 
 

Product name: Mechanical Pulse Wrench 

Type/Model/PMN/HVIN: 
RTS025PQ4, RTS060PS6, RTS060PH6, RTS060PS8, RTS060PH8, 
RTS140PS8, RTS140PH8, RTS225PS8, RTS225PH8 

Description of EUT: 

The EUT is Mechanical pulse wrench with WIFI 2.4G/ 5G, Zigbee and 
BLE functions. All models are fully same except for the head part’s 
shape and size. The details are in the following table. RTS060PS6 was 
tested as representative.  

Rating: DC 20V 

EUT type:  Table top    Floor standing 

Software Version: / 

Hardware Version: / 

Sample Identification No.: A240305-21-001 

Sample received date:   Jan 31, 2024 

Date of test: Jan 31~Apr 3, 2024 

 
 

Model Output shaft Impact hammer & Spring  

  
1/4" 
Hex 

3/8" 
Ring 
with 
Hole 

3/8" 
Pin 

1/2" 
Ring 
with 
Hole 

1/2" 
Pin 

A B C D  

RTS025PQ4 ■         ■        

RTS060PS6     ■       ■      

RTS060PH6   ■         ■      

RTS060PS8         ■   ■      

RTS060PH8       ■     ■      

RTS140PS8         ■     ■    

RTS140PH8       ■       ■    

RTS225PS8         ■       ■  

RTS225PH8       ■         ■  
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Impact hammer & Spring : Model A, B, C, D 

 
 

 
 

1.2 Technical Specification 
BLE 

Frequency Range: 2402-2480MHz 

Support Standards: Bluetooth LE 5.3 

Type of Modulation: GFSK 

Channel Number: 40 

Data Rate: 1Mbps, 2Mbps 

Channel Separation: 2MHz 
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Antenna Information: 2.03dBi, Chip antenna 

 
Zigbee 

Frequency Range: 2405-2480MHz 

Support Standards: Zigbee 

Type of Modulation: O-QPSK 

Channel Number: 16 

Data Rate: 250kbps 

Channel Separation: 5MHz 

Antenna Information: 2.03dBi, Chip antenna 

 
WIFI2.4G 

Frequency Range: 2412MHz ~ 2462MHz 

Support Standards: IEEE 802.11b, IEEE 802.11g, IEEE 802.11n-HT20, IEEE 802.11n-HT40 

Type of Modulation: 

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK) 
IEEE 802.11g: OFDM (64-QAM, 16-QAM, QPSK, BPSK) 
IEEE 802.11n-HT20: OFDM (64-QAM, 16-QAM, QPSK, BPSK) 
IEEE 802.11n-HT40: OFDM (64-QAM, 16-QAM, QPSK, BPSK) 

Channel Number: 
11 Channels for 802.11b, 802.11g and 802.11n(HT20) 
7 Channels for 802.11n(HT40) 

Data Rate: 

IEEE 802.11b: Up to 11 Mbps 
IEEE 802.11g: Up to 54 Mbps 
IEEE 802.11n-HT20: Up to MCS7 
IEEE 802.11n-HT40: Up to MCS7 

Channel Separation: 5 MHz 

Antenna Information: 0.71dBi, PCB antenna 

 
WIFI5G 

Frequency Range: 

UNII-1: 5150 MHz - 5250 MHz 
UNII-2a: 5250 MHz - 5350 MHz, 
UNII-2c: 5470 MHz - 5725 MHz(5600-5650 MHz excluded in Canada) 
UNII-3: 5725 MHz - 5850 MHz 

Support Standards: IEEE 802.11a, IEEE 802.11n-HT20, IEEE 802.11n-HT40 

Type of Modulation: 

IEEE 802.11a: OFDM (64-QAM, 16-QAM, QPSK, BPSK) 
IEEE 802.11n-HT20: OFDM (64-QAM, 16-QAM, QPSK, BPSK) 
IEEE 802.11n-HT40: OFDM (64-QAM, 16-QAM, QPSK, BPSK) 

Channel Number: 

For 5150 - 5250MHz band: Channel 36 - 48 
For 5250 - 5350MHz Band: Channel 52 - 64 
For 5470 - 5725MHz Band: Channel 100 -140(5600-5650 MHz excluded 
in Canada) 
For 5725 - 5850MHz Band: Channel 149- 165 

Data Rate: IEEE 802.11a: Up to 54 Mbps 
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IEEE 802.11n-HT20: Up to MCS7 
IEEE 802.11n-HT40: Up to MCS7 

Channel Separation: 20 MHz 

Antenna Information: 1.25dBi, PCB antenna 

 
 

1.3 Description of Test Facility 
 

Name: Intertek Testing Services Shanghai 

Address: Building 86, No. 1198 Qinzhou Road(North), Shanghai 200233, P.R. China 

Telephone: 86 21 61278200 

Telefax: 86 21 54262353 

 
 

The test facility is 
recognized, 
certified, or 
accredited by these 
organizations: 

CNAS Accreditation Lab 
Registration No. CNAS L0139 

FCC Accredited Lab 
Designation Number: CN0175 

IC Registration Lab 
CAB identifier.: CN0014 

VCCI Registration Lab 
Registration No.: R-14243, G-10845, C-14723, T-12252 

A2LA Accreditation Lab 
Certificate Number: 3309.02 
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2 SAR Assessment 
 

Test   result: Pass 
 

2.1 SAR Test Exclusion Limit 
 
100 MHz – 6 GHz and ≤ 50 mm 

 
Note: 10-g Extremity SAR Test Exclusion Power Thresholds are 2.5 times higher than the 1-g SAR 
Test Exclusion Thresholds indicated above. 
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100 MHz – 6 GHz and > 50 mm 

 
 

< 100 MHz and < 200 mm 
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2.2 Assessment Results  
 
From the manufacturer’s statement,  
The longest wi-fi message is 17 + 87 bytes = 104 bytes x 11.5 bits/byte = 1,196 bits 
The transmit rate may be from 1 Mbps to 54 Mbps. 
Take the worst case of 1 Mbps in a 100mS period. Actual performance limit for an operator would 
be 2 to 3 fastenings per second in short bursts so there cannot be more than 1 in any 100mS time 
period. 
1uS x 1,196bits = 1.2mS 
1.2mS over a 100mS period is 1.2% 
The above estimate represents a worst case. 
Say pulse is 100% on, so n=1 and t = 1.2mS 
Duty cycle=1.2/100=0.012 
Correction factor in dB = 10log [1.2/100] = 10log(0.012) = -19.2dB 
 
From the diagram, the nearest distance between the antenna of WIFI 2.4G/5G module and the 
user’s hand is 28.0616mm 
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From the diagram, the nearest distance between the antenna of BLE/ZIGBEE module and the user’s 
hand is 54.7868mm 

 

 
Maximum AV EIRP of WIFI2.4G: 

Device Conducted Power 
(dBm) 

Gain of Antenna 
(dBi) 

Correction 
factor(dB) 

AV EIRP 
(dBm) 

AV EIRP 
 (mW) 

WIFI 24.74 0.71 -19.2 6.25 4.217 
 
Maximum AV EIRP of WIFI5G: 

Device Conducted Power 
(dBm) 

Gain of Antenna 
(dBi) 

Correction 
factor(dB) 

AV EIRP 
(dBm) 

AV EIRP 
 (mW) 

WIFI 14.18 1.25 -19.2 -3.77 0.420 
 
Maximum PK EIRP of BLE: 

Device Conducted Power 
(dBm) 

Gain of Antenna 
(dBi) 

PK EIRP 
(dBm) 

PK EIRP 
 (mW) 

BLE 0.17 2.03 2.20 1.660 
 
Maximum PK EIRP of Zigbee: 

Device Conducted Power 
(dBm) 

Gain of Antenna 
(dBi) 

PK EIRP 
(dBm) 

PK EIRP 
 (mW) 

Zigbee -0.36 2.03 1.67 1.469 
 
The higher EIRP of WIFI 2.4G&5G is 4.217mW. The higher EIRP of BLE &Zigbee is 1.660mW. 
So the total highest EIRP adjusted with tune-up tolerance is 4.217+1.660= 5.877mW < 48mW (Test 
Exclusion Thresholds of 2450MHz at 25mm). Therefore, the SAR  requirement is deemed to be 
satisfied without test. 
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Note: WIFI2.4G, WIFI5G can not transmit simultaneously. BLE, ZIGBEE can not transmit 
simultaneously. 
 

 

 

******************************************* END ************************************ 
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