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User Guide: ESD Control System Testing Requirements

Testing Methods:

Testing methods, frequencies and limits are based upon recommendations of the ESD Association ANSI/ESD Standards and Documents, and requirements of ANSI/ESD S20.20.  Test methods are generally tailored through engineering analysis to be compatible with the production environment, while providing adequate system evaluation in accord with the technical documentation.  Specific documents providing background to PCB methodology are referenced, where applicable.  Test frequencies stated below define the maximum periods allowed between tests.  Frequencies may be tailored according to specific situations and needs with the ultimate control being maintained via scheduling through the Preventive Maintenance Database.  Rationale behind any methodology or test frequency changes shall be recorded in the appropriate note sections of the database.

1.) WORKSTATIONS: 

Note:  All workstation surfaces and components are tested at minimum annually.  All surface testing described in this section is conducted using a TREK Model 152 Resistance Meter, or equivalent.
1.) All workstations shall be assigned a control number and corresponding annual verification and disposition recorded in the Preventive Maintenance System (see QAM 7.1.3).  Control Numbers shall be maintained or revised as needed per the Supervisor’s review of required testing notification.  Approval indicates a workstation has been reviewed against entire content of this document and all applicable requirements are in compliance.  

1.1) BENCH TOP WORK SURFACE STATION TEST: Reference ANSI/ESD S4.1.
1. Attach leads per Figure 1.  After leads are connected:

a. Turn power on.

b. Test voltage 100V.  (CAUTION: Do not touch bottom of weights with meter on.)

c. Take reading.  All bench top work surfaces, exclusive of those in Microelectronics, must measure less than 

1 x 109 Ω.  Microelectronics bench tops must measure between 1 x 105 and 1 x 109 Ω.   (The “E” number on the meter display.)
2. Leave weight “F” where it is.  Move weight “A” to position “B”.  Take reading.  Reading must be less than 1 X 109. Record the entire resistance value, not only the power of “E”. A proper result is “3.44 x E7”, not “E7”. Repeat for positions “C”, “D”, & “E”.  (Note: Concentrate on moving the weight to the most heavily used portion of the surface to be tested.)
3. All test data is to be recorded on a QA147 ESD Bench Testing Data Sheet, taken from PCB’s TCS system. Recording data on a hard copy is allowed, but results must be stored digitally by filling out the form in Excel. Per legibility concerns, a scanned copy of a QA147 is not permitted. After data entry is complete, the QA147 shall be saved in R:\Quality\Preventive Maintenance\ESD Bench Testing\Test Data\facility, then respective folders for the current year. Reference existing files for titling standards.
Note:  If test fails, clean surface and try again.  If test fails again, notify supervisor.

Figure 1
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1.2) COMMON POINT GROUND TEST and RISER MATS:

1. Set the meter on a table top or other stable surface

2. Connect the test leads to the meter using the right angle banana plugs at the meter

3. Attach leads per Figure 2.  

4. After all leads are connected:

a. Use 100V test voltage

b. Reading must be less than 1 X 109 Ω.   (the “E” number on the meter display)
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1.3) WRIST STRAP ADAPTOR TEST:

1. Connect one of the test leads to the wrist strap adapter plug and the other lead to point A as shown in Figure 2.
2. After all leads are connected:

a. Use 100V test voltage

b. Reading must be less than 1 X 109 Ω.   (The “E” number on the meter display)

Note:  For work surface where the wrist strap adapter plug and ground point are the same, connect one of the test leads to the wrist strap adapter plug and the other to ESD earth/green wire ground point (the point to which the work surface ground wire is connected).

1.4)  CONTINUOUS MONITORING EQUIPMENT:  

Note:  Testing is conducted using a StaticTech WT-1070 WorkStation Monitor Verification Unit and a StaticTech WT-1051 Verification Resistor Kit, or equivalents, according to OEM operating manuals.
1.5)  COPPER GROUNDING HANDLE TEST:  Reference ANSI/ESD S6.1.
1.  Attach leads from digital multimeter to earth ground and banana clip to copper grounding handle.

2. Digital multimeter set to lowest possible ohms range, reading should be 10 ohms or less.

1.6) FLOOR MAT STATION TEST:  Reference ANSI/ESD S7.1.
1. Set the meter on stable surface and place a test weight at the test point as shown in Figure 2 

2. Connect the test leads to the meter using the right angle banana plugs at the meter

3. Connect one of the test leads to the test weight and the other to the ESD earth/green wire ground point (the point to which the work surface ground wire is connected)

4. Set the meter knob to 100V SURFACE TEST

5. The surface resistivity must be between 1X105 and 1X1011 Ω.

1.7)  CONDUCTIVE FLOOR TEST {North Carolina}: Reference Specification S7.1
1. Resistance to Ground Test:

i. Set the meter on stable surface and place a test weight at the test point as shown in Figure 2
ii. Connect the test leads to the meter using the right angle banana plugs at the meter.
iii. Connect one of the test leads to the test weight and the other to the ESD earth/green wire ground point (the point to which the floor surface ground wire is connected) (Red wire and Ground wire connect together.)
iv. After all leads are connected:


a. Use 100V test voltage.

b. Reading must be less than or equal to 1 X 106 Ω after 15 sec. (the “E” number on the meter display).

c. Move weighted probe to new location retest for resistance reading this should be done for a total of 5 times per 5000 sq. feet.

Note:  If reading higher than allowed clean surface and test again.
2. Resistance Point to Point:

i. Set up meter similar to figure 1 with probes approx. 3 ft. apart.
ii. After all leads are connected:


a. Use 100V test voltage.

b. Reading must be less than or equal to 1 X 106 Ω after 15 seconds (the “E” number on the meter display).

c. Repeat for 5 times per 5000 sq. ft. making sure a min. of 3 times in wear areas.


Note:  Any failures should be reported to your supervisors.


1.8)  MICROELECTRONICS DISSIPATIVE FLOOR TEST:  Reference Specification S7.1

Treatment of the Microelectronics floor with a Static Control Floor Finish provides a static dissipative surface.  Point to Point testing is conducted as per Section 1.7)2, with acceptable resistance not to exceed 1 x 109 Ω.

2.) SOLDERING IRONS
Notice: Soldering Irons do not need testing.

3.) ESD GARMENT TESTING: Reference ANSI/ESD STM2.1.
Note:  Garments are to be tested, at minimum annually as described below, through selection of a sample of the most worn-out in appearance.  Deteriorated and timeworn garments (i.e.: garments with worn holes, ripped seams, thread-bare, etc.) are to be replaced as needed.  Quarterly, garments are visually monitored to ensure that no deteriorated jackets are being worn.  All garment testing described in this section is conducted using a TREK Model 152 Resistance Meter, or equivalent.
3.1) BLUE ESD LAB COATS:  

1. Attach 5lb. Weight Probes to meter as described in Figure 5.

2. Set Megohmmeter to 100 volts

3. Place garment on clean insulation mat.

4. Place probes on garment as described in Figure 5.

5. Wait a maximum of 15 seconds or until reading stabilizes.

6. Reading must be within 1 x 105 to 1 x 1011 Ω.
7. Repeat test on designated sections of garment on front and back as defined in Figure 5.

Figure 5
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3.2) WHITE MICRO-ELECTRONICS LAB COATS: (garments with groundable points)

1. Attach 1, 5lb. Probe to meter and place on jacket as described in figure 6.

2. Set meter to 100 volts.

3. Alligator clip to groundable point on jacket.

4. Wait a minimum of 15 seconds or until reading stabilizes.  Acceptable reading must be between 1 x105 to 1 x 1011 Ω.

Figure 6
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3.3) ESD GLOVES; Figure 7:
1. Attach alligator clip with cable to metal ESD wrist strap.  NOTE: Do not use standard ESD cable due to built in resistance in these cables. 
2. Place glove to test onto hand. 

a. NOTE: Hand should be dry
b. NOTE: Only test one glove per audit to ensure natural hand perspiration does not interfere with test results 

3. Insert both wrist strap cable and bar test cable into meter

4. Set meter to 100 volts.

5. Hold bar firmly in glove hand.
6. Acceptable reading must be between 1 x106 to 1 x 109 Ω.

Figure 7
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4.) ESD PACKAGING: Reference ANSI/ESD S541.
Note:  Boxes and bags are visually monitored quarterly via Preventive Maintenance system.  Due to test reproducibility and inconsistency of test results, packaging is visually evaluated, as defined below, to replace over used bags and boxes to avoid potential ESD damage.

4.1) ESD DISSIPATIVE BAGS: (Silver colored plastic bags) 

Acceptable (Keep)
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Unacceptable (Replace)
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4.2) ESD DISSIPATIVE BOXES:
Only boxes with sound, continuous dissipative coating are compliant for storage or transport of ESD Sensitive materials.  Any type of ESD box repaired or held together by any type of tape is noncompliant.  Any box where the outside coating has worn through, with exposed inner material, is noncompliant.  Structurally unsound boxes should be disposed of.  Examples of acceptable ESD compliant boxes and unacceptable noncompliant boxes are shown below.  
Note:  The use of nonconforming boxes, as described above, is deemed acceptable within the Logistics and Production Inventory areas for storage of Non-ESD Sensitive product, per QC1008.  For departments where ESD is not of concern, such as the assembly area for cables, these noncompliant ESD boxes are also deemed OK for use.  For all other product assembly areas, ESD boxes will be of a conforming type to that shown below.  

Acceptable (Keep)
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Unacceptable (Replace)
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5.)  IONIZERS

5.1) IONIZER BLOWERS:

To accurately gauge the effectiveness of tabletop ionizers, make use of the QC573 Monroe Electronics 288B Charge Plate Meter. This method provides hard data exhibiting the length of time a given ionizer can neutralize charges, negative and positive.  
Note: Ionizer output is verified quarterly, with emitter point / filter cleaning performed as needed per weekly checks.
1.  Ensure that the QC573 Charge Plate Meter is charged and ready to be used. If testing must be performed immediately, and the unit’s battery is low or empty, the power supply cable may be substituted.
2. Power on the Charge Plate Meter, and select the “AUTO” test function. Unless otherwise directed, this test setting will be applicable to all Aerostat ionizer units. The ionizer should be blowing air before the test is initiated. When ready, select the “START” option on screen. Figure 8, taken from the Simco Aerostat XC Ionizer technical datasheet (Full sheet available at R:/Quality/Preventive Maintenance/PM Equipment Manuals), provides test parameters. Use a calibrated tape measure to ensure proper placement of the test instrument. Results may be within a +1.5 second tolerance. 
3. If an ionizing unit fails testing, alert a departmental supervisor and fill out a QA074 Out of Tolerance form for the equipment. 

Figure 8:
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5.2) IONIZING AIR GUNS:

Note: Ionizer output on guns is verified quarterly. A nozzle and prefilter check, as well as an ion emitter cleaning is also done at a bi-monthly interval.
1. Make use of the QC573 Charge Plate Meter, following the same setup and testing instructions for tabletop ionizers. 

2. Per the Simco 4005105-01 Ionizing Air Gun technical data sheet (available online or in R:/Quality/Preventive Maintenance/PM Equipment Manuals), acceptable distances for testing are 6” (15.2cm) and 2” (5cm) away from the charge plate. Ensure accuracy of distance with a calibrated tape measure. Do not touch a tape measure to the plate when it is charged with electricity. Acceptable decay time at 6” or 15.2cm from the charge plate is 1.3 seconds. Acceptable decay time at 2” or 5cm is .5 seconds. Results may be within a +1.5 second tolerance.
3. If the ionizing air gun does not pass the test, notify an area supervisor and fill out a QA074 Out of Tolerance form for the equipment.

6.) OVEN GROUNDING STRAP TEST: Reference ANSI/ESD S6.1.
Note:  This test is to be conducted at minimum quarterly on ESD cords connected to ovens.  Testing is conducted using a Volt-Ohm Meter capable of reading 0 to 2 MΩ to an accuracy of ±10%.  For stations with a ground connection, but without a permanent cord attached, any known properly functioning cord may be used during the test.

1. Using an Ohmmeter, set dial to 2M.

2. Place red cable probe to ESD cord snap. 

3. Place black cable probe into earth/electrical ground.

4. Acceptable reading must be 1 megohm or less.
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