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SUMMARY 

 

 

Foreword : The surface & volume resistance of materials (Gloves) were 

tested per the appropriate ESDA standards to ascertain the 

resistance classification of these materials and to determine if 

these materials could be used as static control items and/or to 

protect ESD sensitive parts 

 

Standards : The samples were tested according to the following standards: 

 

• ANSI/ESD STM15.1: Methods for Resistance Measurement of 

Gloves and Finger Cots 

Sample 

Description 

: 1 material (consisting of 6 samples) were tested 

 

Conditioning : The samples were conditioned at a temperature of 23 ± 3Deg C 

and at 12% ± 3% RH including 50% ± 5% RH within an 

environmental chamber for 48hrs prior to testing for ANSI/ESD 

STM11.11 and ANSI/ESD STM11.12 and Two-Point Resistance 

Measurement & Constant Area and Force Electrode (CAFÉ) test. 

SUMMARY STATEMENT  
 

The data presented in this report is an exact record of the materials testing done on 

the specified dates and in accordance to the stipulated environmental conditions. 

The results were obtained in accordance with test methods per                

ANSI/ESD STM11.11: Surface Resistance Measurement of Planar Materials & 

ANSI/ESD STM11.12: Volume Resistance Measurements of Planar Materials                        

& Constant Area and Force Electrode (CAFÉ) test.  

 

 

Certified By :   

                                                     
 

 

 

 

 

____________   

WONG TZE LIANG  

iNARTE Certified ESD Engineer, #ESD-010658-E 

Date : 22 September 2023 
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TESTING PROCEDURE & INSTRUCTIONS FOR 

SURFACE RESISTANCE MEASUREMENT OF GLOVES  
 
 

AIM  

To measure the surface resistance of Gloves per ANSl/ESD STM11 .11.  

 

REFERENCE DOCUMENT / STANDARD 

ANSI/ESD STM11.11-2021 Surface resistance Measurement of Planar Materials 

• Within a range of 1.0 x 104 ohms ≥ R < 1.0 x 1011 ohms 

 

TEST EQUIPMENT  

• #5532 Environmental chamber (to condition the samples)  

• 5lb Conductive Rubber Electrode(s) 

• PRF-911 Concentric Ring Fixture with test bed  

• PRS 801 or 812 Wide range resistance meter / Megohmmeter (Open Circuit) with 
application voltage of 10VDC / 100VDC with 5lb Conductive Rubber Electrode(s), 
Test lead(s) of sufficient length & accessories 

 

SAMPLE PREPARATION   

  
1. A minimum of 6 representative specimen of the sample material shall be 

prepared.  
2. Sample Size shall be at least 76 mm X 127mm. 
3. The material should be clearly marked to identify the specimen’s orientation (eg: 

Front, Back, Inside, Outside etc).   

 

TEST CONDITIONS    

The samples will be tested under the following conditions: 

• Temp : 23±3 Deg C , RH : 12% ±3% - conditioning for at least 48 hrs (but no 
longer than 72hrs) prior to testing   

• Temp : 23±3 Deg C , RH : 50% ±5% - conditioning for at least 48 hrs (but no 
longer than 72hrs) prior to testing 
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TEST PROCEDURE    

 

1. Install the BNC adapter on the PRF911 fixture (concentric ring). 

2. Install the negative lead (-) of the resistance meter to the RED BNC adapter 

receptacle connected to the centre INNER RING electrode. 

3. Install the positive lead (+) of the resistance meter to the BLACK receptacle 

connected to the OUTER RING electrode. 

4. To enhance the accuracy of the measurement, connect the GREEN auxiliary 

ground lead to the BLACK BNC adapter receptacle and the other end of the lead 

to the meter’s ground reference.  

5. Take one of the Samples and label it as sample 1 using a marker. 

6. Insert the PTB-920 Dual test Bed into the glove with the insulated black acrylic 

surface facing up towards the surface to be tested.  

7. Place the PRF-911 Concentric Ring Fixture on sample 1, arrange it so that it is 

approximately in the centre of the sample. 

8. Place a 5lbs electrode on the PRF911 concentric ring (With the 5lbs electrode 

positioned on the PRF911 fixture, this ensures that both the outer ring & centre 

electrodes of the PRF911 fixture have approximately 5 lbs of total pressure 

across both surfaces.      

9. Switch ON the PRS 801 resistance meter.  

10. Ensure that it is in the “AUTO” mode. 

11. Press the Green “TEST” button to initiate the measurement sequence. 

12. Record the reading in ohms and the application voltage as shown on the meter. 

13. Repeat for another 2 readings.  

14. Repeat steps (6) to (13) for the remaining FIVE samples and mark each sample 

from (2) to (6) accordingly.  

15. Calculate and report the minimum, maximum & Average reading for each sample 

as well. 
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Figure 1: Surface Resistance Test (Inside) 
 

 
Figure 2: Surface Resistance Test (Outside) 
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TESTING PROCEDURE & INSTRUCTIONS FOR 
VOLUME RESISTANCE MEASUREMENT OF GLOVES 

 

AIM  

To measure the volume resistance of Gloves per ANSl/ESD STM11.12 

 

REFERENCE DOCUMENT / STANDARD  

ANSI/ESD STM11.12-2021 Volume resistance Measurements of planar materials 

• Volume resistance within a range of 1.0 x 104 ohms ≥ R < 1.0 x 1011 ohms 

 

TEST EQUIPMENT  

• #5532 Environmental chamber (to condition the samples)  

• 5lb Conductive Rubber Electrode(s) 

• PRF-911 Concentric Ring Fixture with test bed  

• PRS 801 or 812 Wide range resistance meter / Megohmmeter (Open Circuit) with 
application voltage of 10VDC / 100VDC with 5lb Conductive Rubber Electrode(s), 
Test lead(s) of sufficient length & accessories 

 

SAMPLE PREPARATION   

1. A minimum of 6 representative specimen of the sample material shall be 
prepared.  

2. Sample Size shall be at least 76 mm X 127mm. 
3. The material should be clearly marked to identify the specimen’s orientation (eg: 

Front, Back, Inside, Outside etc).   

 

TEST CONDITIONS    

The samples will be tested under the following conditions: 

• Temp : 23±3 Deg C , RH : 12% ±3% - conditioning for at least 48 hrs (but no 
longer than 72hrs) prior to testing   

• Temp : 23±3 Deg C , RH : 50% ±5% - conditioning for at least 48 hrs (but no 
longer than 72hrs) prior to testing 
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TEST PROCEDURE    

 

1. Install the BNC adapter on the PRF911 fixture (concentric ring). 

2. Install the negative lead (-) of the resistance meter to the RED BNC adapter 

receptacle connected to the centre INNER RING electrode. 

3. Install the positive lead (+) of the resistance meter to the banana receptacle 

located on the edge of the PTB-920 metal test Bed.  

4. To enhance the accuracy of the measurement, connect the GREEN auxiliary 

ground lead to the BLACK BNC adapter receptacle and the other end of the lead 

to the meter’s ground reference.  

5. Take one of the Samples and label it as sample 1 using a marker.  

6. Place the PTB-920 Dual test Bed with the conductive metal surface facing up. 

7. Place the PRF-911 Concentric Ring Fixture on the sample, arrange it so that it is 

approximately in the centre of the sample. 

8. Place a 5lbs electrode on the PRF911 concentric ring (With the 5lbs electrode 

positioned on the PRF911 fixture, this ensures that both the outer ring & centre 

electrodes of the PRF911 fixture have approximately 5 lbs of total pressure 

across both surfaces.      

9. Switch ON the PRS 801 resistance meter.  

10. Ensure that it is in the “AUTO” mode. 

11. Press the Green “TEST” button to initiate the measurement sequence. 

12. Record the reading in ohms and the application voltage as shown on the meter. 

13. Repeat for another 2 readings.  

14. Repeat steps (6) to (13) for the remaining FIVE samples and mark each sample 

from (2) to (6) accordingly.  

15. Calculate and report the minimum, maximum & Average reading for each sample 

as well. 
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Figure 1: Volume Resistance Test (Inside) 

 

 
Figure 2: Volume Resistance Test (Outside) 
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TESTING PROCEDURE & INSTRUCTIONS FOR 
IN-USE RESISTANCE TESTING OF GLOVES 

 

AIM : 

To verify the resistance of gloves used to handle ESD sensitive items/devices. 

 

REFERENCE DOCUMENT / STANDARD : 

ANSI/ESD STM15.1-2019 Methods for Resistance Measurement of Gloves and 
Finger Cots 

• Resistance measured with personnel as a system of less than 1.0 x 1011 ohms 

 

TEST EQUIPMENT  

• PCF-825 CAFÉ – Constant Area & Force Electrode 

• Wrist Strap 

• Wrist Strap cord without 1Mohm resistor 

• Wrist Strap cord with 1Mohm resistor 

• PRS 801 or 812 Wide range resistance meter / Megohmmeter (Open Circuit) with 
application voltage of 10VDC / 100VDC with 5lb Conductive Rubber Electrode(s), 
Test lead(s) of sufficient length & accessories 

 

SAMPLE PREPARATION   

  
1. A minimum of 6 representative specimen of the sample material shall be 

prepared.  
2. The material should be clearly marked to identify the specimen’s orientation (eg : 

Top, Bottom, Inside, Outside etc).   

 

TEST CONDITIONS    

The samples will be tested under the following conditions: 
 

• Temp : 23±3 Deg C , RH : 12% ±3% - conditioning for at least 48 hrs (but no 
longer than 72hrs) prior to testing   

• Temp : 23±3 Deg C , RH : 50% ±5% - conditioning for at least 48 hrs (but no 
longer than 72hrs) prior to testing 
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TEST PROCEDURE   

 

1. Set the Megohmmeter to “AUTO” mode. 

2. Put on the wrist strap/cuff on the same hand that would be used to wear the glove 

for testing. Make sure that it makes good contact with the skin.  

3. Attach one end of the wrist strap’s ground cord without the 1 Mohm resistor to 

the wrist strap or cuff and the other end to one input of the resistance meter. 

4. Attach one end of the other test lead of the resistance meter to the CAFÉ fixture 

and the other end of the test lead to the second input of the resistance meter. 

5. Wear the glove to be tested and wait a minimum of 15 secs to begin the electrical 

testing.  

6. Balance the CAFÉ fixture on the Thumb and/or fingers of the hand selected for 

testing.  

7. Press the TEST button on the Megohmmeter.  

8. Record the resistance reading and the applied voltage (i.e., 10V or 100V). 

9. If the applied voltage shown is 10V and the resistance measured is less than 

1X10⁶ ohms, then record the resistance reading. 

10. If the applied voltage shown is 100V and the resistance measured is more than 

1X10⁶ ohms, then do the following:      

i. Remove the existing ground cord without the 1 Mohm resistor and replace 

it with a ground cord with a 1 Mohm resistor. 

ii. Attach one end of the wrist strap’s ground cord to the wrist strap or cuff 

and the other end to one input of the resistance meter. 

iii. Balance the CAFÉ fixture on the finger print side of the Index finger of the 

hand selected for testing. 

iv. Press the TEST button on the Megohmmeter. 

v. Record the resistance reading and repeat the measurement for the rest of 

the fingers and the Thumb (For Glove only). 
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Figure 1: In-Use Resistance Test (RH at 12%) 
 

 
   Figure 2: In-Use Resistance Test (RH at 50%) 
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Material Testing Report

(For Static Control Item)

Date : 21 September 2023 Report No : CT/ESD/664/23

Customer :  Misumi (Thailand) Co.,Ltd. Environmental Conditions :

Item to be tested : Gloves Ambient Temp : 23.3°C    Ambient RH : 55.6%

Chamber Temp : 23.6°C    Chamber RH : 12.1%

Surface Resistance Test 

Applicable Standard : ESD Association's ANSI/ESD STM11.11:2021 No of samples : 06

Test Instrument Used : 

No  Remarks 

1

2

Test Results:

Reading 1(Outside) Reading 2(Outside) Reading 3(Outside) Reading 1(Inside) Reading 2(Inside) Reading 3(Inside)

1 8.30E+05 9.10E+05 8.50E+05 10 2.00E+06 1.90E+06 2.30E+06 100

2 6.10E+05 6.30E+05 5.90E+05 10 1.20E+06 1.10E+06 1.10E+06 100

3 9.30E+05 8.70E+05 9.40E+05 10 1.10E+06 1.40E+06 1.20E+06 100

4 4.80E+05 4.60E+05 4.80E+05 10 1.50E+06 1.40E+06 1.90E+06 100

5 8.90E+05 9.40E+05 9.30E+05 10 1.10E+06 1.10E+06 1.30E+06 100

6 9.40E+05 9.30E+05 9.10E+05 10 1.50E+06 1.20E+06 1.80E+06 100

Summary of Test Data for Conditioning at 23 Deg C ± 3 Deg C & RH at 12% ± 3%

Minimum

Maximum

Average

Tested By:

See Chun Keong

Project Engineer

1.12E+06

2.30E+06

4.60E+05

Sample
Surface Resistance (ohms Ω) Test Voltage 

(V)

Surface Resistance (ohms Ω)

RemarkSurface Resistance (ohms Ω)

Instrument 

PRS801 Wide Range resistance meter 

Remarks

PRF-911 Concentric Ring 653

1105AB0046

Serial No Cal Due Date 

7-Aug-24

Test Voltage 

(V)

15-Aug-24

CESSTECH (S) PTE LTD
An ISO 9001:2015 Certified Company

CERT NO:  FS 68089



Material Testing Report

(For Static Control Item)

Date : 15 September 2023 Report No : CT/ESD/664/23

Customer :  Misumi (Thailand) Co.,Ltd. Environmental Conditions :

Item to be tested : Gloves Ambient Temp : 23.2°C    Ambient RH : 55.6%

Chamber Temp : 23.5°C    Chamber RH : 50.6%

Surface Resistance Test 

Applicable Standard : ESD Association's ANSI/ESD STM11.11:2021 No of samples : 06

Test Instrument Used : 

No  Remarks 

1

2

Test Results:

Reading 1(Outside) Reading 2(Outside) Reading 3(Outside) Reading 1(Inside) Reading 2(Inside) Reading 3(Inside)

1 9.60E+05 9.30E+05 9.10E+05 10 9.40E+05 9.80E+05 9.30E+05 10

2 1.30E+06 1.10E+06 1.00E+06 100 2.40E+06 2.10E+06 2.50E+06 100

3 8.70E+05 8.40E+05 8.80E+05 10 9.10E+05 9.00E+05 9.10E+05 10

4 9.50E+05 9.20E+05 9.00E+05 10 1.80E+06 1.60E+06 1.50E+06 100

5 9.20E+05 9.10E+05 9.40E+05 10 2.00E+06 1.40E+06 1.90E+06 100

6 1.10E+06 1.30E+06 1.00E+06 100 9.70E+05 9.50E+05 9.10E+05 10

Summary of Test Data for Conditioning at 23 Deg C ± 3 Deg C & RH at 50% ± 5%

Minimum

Maximum

Average

Tested By:

See Chun Keong

Project Engineer

Instrument Serial No Cal Due Date 

PRS801 Wide Range resistance meter 1105AB0046 15-Aug-24

PRF-911 Concentric Ring 653 7-Aug-24

Sample
Surface Resistance (ohms Ω) Test Voltage 

(V)

Surface Resistance (ohms Ω) Test Voltage 

(V)
Remarks

Surface Resistance (ohms Ω) Remark

8.40E+05

2.50E+06

1.20E+06

CESSTECH (S) PTE LTD
An ISO 9001:2015 Certified Company

CERT NO:  FS 68089



Material Testing Report

(For Static Control Item)

Date : 21 September 2023 Report No : CT/ESD/664/23

Customer :  Misumi (Thailand) Co.,Ltd. Environmental Conditions :

Item to be tested : Gloves Ambient Temp : 23.3°C    Ambient RH : 55.6%

Chamber Temp : 23.6°C    Chamber RH : 12.1%

Volume Resistance Test 

Applicable Standard : ESD Association's ANSI/ESD STM11.12:2021 No of samples : 06

Test Instrument Used : 

No  Remarks 

1

2

Test Results:

Reading 1(Outside) Reading 2(Outside) Reading 3(Outside) Reading 1(Inside) Reading 2(Inside) Reading 3(Inside)

1 1.10E+06 1.20E+06 1.20E+06 100 5.30E+05 5.20E+05 5.40E+05 10

2 4.30E+05 4.80E+05 4.40E+05 10 2.00E+05 2.00E+05 2.20E+05 10

3 6.30E+05 6.50E+05 6.20E+05 10 4.70E+05 4.90E+05 4.50E+05 10

4 7.50E+05 7.40E+05 7.10E+05 10 1.80E+05 1.60E+05 1.90E+05 10

5 6.90E+05 7.10E+05 6.90E+05 10 2.10E+05 2.20E+05 2.40E+05 10

6 7.00E+05 7.20E+05 7.00E+05 10 3.20E+05 3.00E+05 3.10E+05 10

Summary of Test Data for Conditioning at 23 Deg C ± 3 Deg C & RH at 12% ± 3%

Minimum

Maximum

Average

Tested By:

See Chun Keong

Project Engineer

5.25E+05

1.20E+06

1.60E+05

Sample
Volume Resistance (ohms Ω) Test Voltage 

(V)

Volume Resistance (ohms Ω)

RemarkVolume Resistance (ohms Ω)

Instrument 

PRS801 Wide Range resistance meter 

Remarks

PRF-911 Concentric Ring 653

1105AB0046

Serial No Cal Due Date 

7-Aug-24

Test Voltage 

(V)

15-Aug-24

CESSTECH (S) PTE LTD
An ISO 9001:2015 Certified Company

CERT NO:  FS 68089



Material Testing Report

(For Static Control Item)

Date : 15 September 2023 Report No : CT/ESD/664/23

Customer :  Misumi (Thailand) Co.,Ltd. Environmental Conditions :

Item to be tested : Gloves Ambient Temp : 23.2°C    Ambient RH : 55.8%

Chamber Temp : 23.5°C    Chamber RH : 50.3%

Volume Resistance Test 

Applicable Standard : ESD Association's ANSI/ESD STM11.12:2021 No of samples : 06

Test Instrument Used : 

No  Remarks 

1

2

Test Results:

Reading 1(Outside) Reading 2(Outside) Reading 3(Outside) Reading 1(Inside) Reading 2(Inside) Reading 3(Inside)

1 8.60E+05 8.30E+05 8.70E+05 10 5.20E+05 5.10E+05 5.40E+05 10

2 7.10E+05 7.30E+05 7.00E+05 10 2.00E+05 2.00E+05 2.20E+05 10

3 5.60E+05 5.90E+05 5.80E+05 10 2.00E+05 2.30E+05 2.30E+05 10

4 1.10E+06 1.20E+06 1.10E+06 100 4.60E+05 4.50E+05 4.80E+05 10

5 8.00E+05 8.40E+05 8.20E+05 10 4.30E+05 4.10E+05 4.50E+05 10

6 7.30E+05 7.60E+05 7.10E+05 10 4.90E+05 5.20E+05 5.00E+05 10

Summary of Test Data for Conditioning at 23 Deg C ± 3 Deg C & RH at 50% ± 5%

Minimum

Maximum

Average

Tested By:

See Chun Keong

Project Engineer

Instrument Serial No Cal Due Date 

PRS801 Wide Range resistance meter 1105AB0046 15-Aug-24

PRF-911 Concentric Ring 653 7-Aug-24

Sample
Volume Resistance (ohms Ω) Test Voltage 

(V)

Volume Resistance (ohms Ω) Test Voltage 

(V)
Remarks

Volume Resistance (ohms Ω) Remark

2.00E+05

1.20E+06

5.98E+05

CESSTECH (S) PTE LTD
An ISO 9001:2015 Certified Company

CERT NO:  FS 68089



Material Testing Report

(For Static Control Item)

Date : 21 September 2023 Report No : CT/ESD/664/23

Customer :  Misumi (Thailand) Co.,Ltd. Environmental Conditions :

Item to be tested : Gloves Ambient Temp : 23.3°C    Ambient RH : 55.6%

Chamber Temp : 23.2°C    Chamber RH : 13.4%

Resistance Test 

Applicable Standard : ESD Association's ANSI/ESD STM15.1:2019 No of samples : 06

Test Instrument Used : 

No  Remarks 

1

2

Test Results:

1

2

3

4

5

6

Summary of Test Data for Conditioning at 23 Deg C ± 3 Deg C & RH at 12% ± 3%

Minimum 

Maximum 

Average 

Tested By:

See Chun Keong

Project Engineer

Remarks

4.60E+06 100

1.20E+07

Remarks Resistance Test with Wrist Strap

5.10E+06 3.80E+06

PCF-825 CAFÉ Fixture NA NA

5.20E+06 7.50E+06 9.40E+06 100

Sample

Instrument Serial No Cal Due Date 

PRS801 Wide Range resistance meter 1105AB0046 15-Aug-24

2.30E+06

1.90E+07

7.10E+06 2.30E+06 2.80E+06 3.20E+06

7.70E+06

6.70E+06

 Resistance Test with Wrist Strap 
Test Voltage (V)

Thumb Finger 1 Finger 2 Finger 3 Finger 4

1.90E+07 5.00E+06

100

6.70E+06 5.60E+06 8.50E+06 5.70E+06 4.90E+06 100

5.40E+06

4.80E+06 1.00E+07 3.70E+06 9.70E+06 6.50E+06 100

8.60E+06 8.90E+06 5.50E+06 4.60E+06 7.20E+06 100

CESSTECH (S) PTE LTD
An ISO 9001:2015 Certified Company

CERT NO:  FS 68089



Material Testing Report

(For Static Control Item)

Date : 15 September 2023 Report No : CT/ESD/664/23

Customer :  Misumi (Thailand) Co.,Ltd. Environmental Conditions :

Item to be tested : Gloves Ambient Temp : 23.2°C    Ambient RH : 55.6%

Chamber Temp : 23.6°C    Chamber RH : 50.3%

Resistance Test 

Applicable Standard : ESD Association's ANSI/ESD STM15.1:2019 No of samples : 06

Test Instrument Used : 

No  Remarks 

1

2

Test Results:

1

2

3

4

5

6

Summary of Test Data for Conditioning at 23 Deg C ± 3 Deg C & RH at 50% ± 5%

Minimum 

Maximum 

Average 

Tested By:

See Chun Keong

Project Engineer

Instrument Serial No Cal Due Date 

PRS801 Wide Range resistance meter 1105AB0046

PCF-825 CAFÉ Fixture NA

15-Aug-24

NA

3.30E+07

2.70E+072.80E+07

Sample
Thumb

Remarks

Remarks

3.40E+07 2.80E+07

3.50E+07

1.90E+07

2.50E+07

1.70E+07

3.00E+07

Finger 2

3.90E+07

2.10E+07

1.40E+07

2.80E+07

Finger 1

1.50E+07

2.10E+07

1.50E+07

1.20E+07

3.00E+07

2.50E+07

3.40E+07

1.00E+07

2.00E+07

1.30E+07

3.90E+07

2.41E+07

Test Voltage (V)

 Resistance Test with Wrist Strap

1.00E+07

100

100

100

100

100

100

 Resistance Test with Wrist Strap 

2.40E+07

1.80E+07

2.70E+07

Finger 3

2.00E+07

3.20E+07

Finger 4

2.90E+07
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CALIBRATION 

CERTIFICATES 

FOR TEST 

INSTRUMENTS  
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ACCREDITION / 

QUALIFICATION 

CERTIFICATES  
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