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DESIGN GUIDELINES

100 mils Probe
0.036"

PROBE 0.163"

RECEPTACLE

0.066"

Mounting hole size : 0.0689"
Minimum material thickness: 0.007”

Minimum distanceto (ctr-ctr):
100 probe : 0.083"
075 probe : 0.075"
050 probe : 0.066”
039 probe : 0.061"

Minimum distance to component :

For component height less than 0.150":
Minimum distance from center of test pad to edge of component =
0.036"/2 + 0.022" = 0.040"

For component height of 0.150” or more:
Minimum distance from center of test pad to edge of component =
0.066"/2 + 0.022" = 0.055"

*notes:
If necessary, add to these numbers the routing clearance around components.
0.022" calculation details:
Standard fixture tolerances (without guided top plate) = 0.012": (see 1)
Fixture offset = 0.0062”
Probe offset = 0.005”
Tooling offset = 0.001"
Minimum distance to component edge = 0.010” (see 2)
Total distance keep out = 0.012" + 0.010" = 0.022"
Extra accuracy?
(1) Guided fixture: 0.0085"
(1) Ultratop fixture: 0.0063"
(2) Minimum distance to component edge: 0.005”
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075 mils Probe

Mounting holesize : 0.055”
Minimum material thickness: 0.006"

Minimum distanceto (ctr-ctr):
100 probe : 0.075"
075 probe : 0.067”
050 probe : 0.058"
039 probe : 0.053"

Minimum distanceto component :

For component height less than 0.150”:
Minimum distance from center of test pad to edge of component =
0.025"/2 + 0.022" = 0.035"

For component height of 0.150” or more:
Minimum distance from center of test pad to edge of component =
0.052"/2 + 0.022" = 0.048"

*notes:
If necessary, add to these numbers the routing clearance around components.
0.022" calculation details:
Standard fixture tolerances (without guided top plate) = 0.012": (see 1)
Fixture offset = 0.0062"
Probe offset = 0.005"
Tooling offset = 0.001”
Minimum distance to component edge = 0.010" (see 2)
Total distance keep out = 0.012" + 0.010" = 0.022"
Extra accuracy?
(1) Guided fixture: 0.0085"
(2) Ultratop fixture: 0.0063"
(2) Minimum distance to component edge: 0.005”
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075 mils Probe (X75 Socketless/ Quantum)

Mounting holesize : 0.055”
Minimum material thickness: 0.006"

Minimum distanceto (ctr-ctr):
100 probe : 0.075"
075 probe : 0.067”
050 probe : 0.058"
039 probe : 0.053"

Minimum distanceto component :

For component height less than 0.150”:
Minimum distance from center of test pad to edge of component =
0.036"/2 + 0.022" = 0.040"

For component height of 0.150” or more:
Minimum distance from center of test pad to edge of component =
0.0547/2 + 0.022" = 0.049"

*notes:
If necessary, add to these numbers the routing clearance around components.
0.022" calculation details:
Standard fixture tolerances (without guided top plate) = 0.012": (see 1)
Fixture offset = 0.0062"
Probe offset = 0.005"
Tooling offset = 0.001”
Minimum distance to component edge = 0.010" (see 2)
Total distance keep out = 0.012" + 0.010" = 0.022"
Extra accuracy?
(1) Guided fixture: 0.0085"
(2) Ultratop fixture: 0.0063"
(2) Minimum distance to component edge: 0.005”
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050 mils Probe

Mounting holesize: 0.039”
Minimum material thickness: 0.005"

Minimum distanceto (ctr-ctr):
100 probe : 0.066"
075 probe : 0.058”
050 probe : 0.050"
039 probe : 0.044”

Minimum distance to component :

For component height less than 0.150”:
Minimum distance from center of test pad to edge of component =
0.020"/2 + 0.022" = 0.032"

For component height of 0.150” or more:
Minimum distance from center of test pad to edge of component =
0.0377/2 + 0.022" = 0.041”

*notes:
If necessary, add to these numbers the routing clearance around components.
0.022" calculation details:
Standard fixture tolerances (without guided top plate) = 0.012": (see 1)
Fixture offset = 0.0062"
Probe offset = 0.005"
Tooling offset = 0.001”
Minimum distance to component edge = 0.010" (see 2)
Total distance keep out = 0.012" + 0.010" = 0.022"
Extra accuracy?
(1) Guided fixture: 0.0085"
(2) Ultratop fixture: 0.0063"
(2) Minimum distance to component edge: 0.005”
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050 mils Probe (X50 Socketless/ Quantum)

Mounting hole size: 0.042"
Minimum material thickness: 0.005"

Minimum distanceto (ctr-ctr):
100 probe : 0.066"
075 probe : 0.058”
050 probe : 0.050"
039 probe : 0.044”

Minimum distance to component :

For component height less than 0.150”:
Minimum distance from center of test pad to edge of component =
0.025"/2 + 0.022" = 0.035"

For component height of 0.150” or more:
Minimum distance from center of test pad to edge of component =
0.0407/2 + 0.022" = 0.042"

*notes:
If necessary, add to these numbers the routing clearance around components.
0.022" calculation details:
Standard fixture tolerances (without guided top plate) = 0.012": (see 1)
Fixture offset = 0.0062"
Probe offset = 0.005"
Tooling offset = 0.001”
Minimum distance to component edge = 0.010" (see 2)
Total distance keep out = 0.012" + 0.010" = 0.022"
Extra accuracy?
(1) Guided fixture: 0.0085"
(2) Ultratop fixture: 0.0063"
(2) Minimum distance to component edge: 0.005”
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039 mils Probe (X39 Socketless/ Quantum)

Mounting hole size: 0.032"
Minimum material thickness: 0.0035"

Minimum distanceto (ctr-ctr):
100 probe : 0.061"
075 probe : 0.053"
050 probe : 0.044”
039 probe : 0.039”

Minimum distance to component :

For component height less than 0.150”:
Minimum distance from center of test pad to edge of component =
0.021"/2 + 0.022" = 0.033"

For component height of 0.150” or more:
Minimum distance from center of test pad to edge of component =
0.031"/2 + 0.022" = 0.038"

*notes:
If necessary, add to these numbers the routing clearance around components.
0.022" calculation details:
Standard fixture tolerances (without guided top plate) = 0.012": (see 1)
Fixture offset = 0.0062"
Probe offset = 0.005"
Tooling offset = 0.001”
Minimum distance to component edge = 0.010" (see 2)
Total distance keep out = 0.012" + 0.010" = 0.022"
Extra accuracy?
(1) Guided fixture: 0.0085"
(2) Ultratop fixture: 0.0063"
(2) Minimum distance to component edge: 0.005”
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Probe Density Rule

Probing with probes at 0.050” spacing or closer can results in exceeding the natural retention
force of air pressure. We demonstrate basic Probe Density Rule assuming the following:

1) Thetest fixtureisusing aVacuum Cover with a0.500” Lexan plate.

2) Theprobing surfaceis1” X 1”.

3) Theair pressureis 15 pounds per square inch.

4) The effective support area of the Lexan plate is defined by the size of the probing
surface plus a0.500” border all around.

5) The probes used are all of 4 oz spring force.

20 1" X 1"

Calculations:
Total support area: 2" X 2" = 4 square inches
Tota support capacity: 4 square inches * 15 pounds/squareinch * 16 = 960 oz
Total number of probes allowed: 960 0z / 4 oz = 240 probes.

The result shows that approximately 240 probes can be used per square inch.

I mportant note:

To correctly support the UUT, the “push block” technique should be used.
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Stresson BGAS

The use of large quantities of 050 mils and 039 mils probes under BGAS can result in creating
stress that can damage some fragile components. Software strain analysis (FEA) and board strain
measurements (Strain gages) are provided by ReMaT ek on customer request. Typicaly, a
maximum of 600 microstrains is suggested to prevent component solder failures. Depending on
PCB thickness, the following maximum quantities of probes under a BGA are recommended:

RECOMMENDED MAXIMUM QUANTITIES OF PROBES UNDER A BGA
PCB Thickness Quantity of probes
0.062” 225
0.093” 575

| mportant notes:

1) Quantities of probes are independent of BGA sizes.

2) BGAs are supported equally along its 4 edges.

3) Probes spring forceis 60z.

4) Probes should be distributed evenly under BGA.

5) FEA calculations made with maximum strains between 550 and 600 microstrains.

Minimum Target Size Diameters

MINIMUM TEST PAD DIAMETERS FOR BOTTOM SIDE PROBING
Type of fixture Diameter
Standard fixture 0.035”
Fixture with Guided Top Plate 0.028"
Fixture with UltraTop 0.020”

For top side probing, add 0.005” to al target diameters
| mportant notes:
These minimum diameters do not take into account PCB offsets. For more exact

diameters, please refer to our Test Pad Calculator Excel worksheet (TP Calc.xls), or call our
customer service department.
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