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Technology Trends Causing Loss of Electrical Access

ÅHigher speed signaling

ÅHDI on PCB assemblies

ÅArea array packaging

ÅBoard miniaturization
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The In-circuit Test Access Problem

ÅAs density on PCB assemblies have 

increased, a number of techniques 

have been developed to maintain 

access to the unit under test

ÅTraditional probe technology which 

consists of a small probe contacting a 

larger target on the Unit Under Test 

(UUT) is restricted to a target diameter 

of about 18 to 20 mils

ÅTraditional test points have limitations 

related to probe costs, board real 

estate and potential degradation of 

high speed signals

ÅMicro access techniques can help 

overcome many of these limitations

Fine point 

probing

assemblies

Fine point Alignment
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Test Access Component (TAC)

ÅAdd mechanical access to top 
and bottom PCB traces

ïSmall test target (SMT resistor) 
placed directly on printed circuit board 
(PCB) signal traces

ïPlaced on PCBôs using established 
and mature manufacturing methods

ïUses commercially available probes 
and SMT components

ïHas two shorted contact points 
instead of one for increased electrical 
reliability (etch runs under part)

ïNegligible effect on signal integrity to 
20 GHz (40 GT/sec) 

ïDeveloped in 2007

Test Access 

component

Test Access Component
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Mechanical / Electrical Tests: 201 TAC

TAC 

0.010 inch

Insertion loss mostly 

due to FR- 4 dielectric 

loss and some skin loss 

but not the TAC device 
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Board # 1 - R21 - 0201

Maximum

Minimum

Mechanically stable with 

low contact  resistance

-6dbV at 20GHz 

on FR-4

S21

2.5 inch trace



Waygood Solder Bump

ÅRex Waygood developed the 

solder bump micro-access 

technology in the 1980ôs

ÅThe solder bead test point 

was Illustrated in the following 

1990 publication:
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Solder resist

0.15mm

Solder Bump

Test probe > 1mm

0.5 - 0.75 mm diameter

or square
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Waygood Solder Bump ïsolder bump micro-access

Dimensions can 

easily scale to 

meet changes in 

technology

Reflow a solder 

bead on a PCB 

that rises above 

the solder mask 

for test access

Waygood method:

Å Open a hole in the 

solder mask over the 

desired bump location

Å Apply solder paste

Å Reflow the board and 

create a solder bump 

that rises above the 

solder mask



Ray Prasad Solder Bump for Test Points < 30 mils
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Combining TAC / Waygood / Prasad

ÅSet up PCB artwork and 

screen stencil to 

accommodate a test 

access component

ÅDo not populate SMT 

component

ÅTwo Waygood / Prasad 

bumps will result on pad 

locations

ÅContact bumps with large 

flat head or micro-serrated 

fixture probe  
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Vaucher Micro-Access Technique
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ÅChristophe Vaucher described a technique of opening up 

windows in the solder mask to create test points located 

directly on PCB tracks in 1996 at ITC*

*  VAUCHER, C., ñAnalog/Digital Testing of Loaded Boards Without Dedicated Test 

Pointsò, Proceedings of the International Test Conference, IEEE 1996, pp. 325-32.

Z-axis anisotropic 

conductor

Small openings in 

solder mask over trace
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Agilentôs Bead Probe 

ÅPlaces a small solder ñbeadò on the surface of 

the PCB that rises above the solder mask

ÅSmall beads do not impact waveform fidelity 

on todayôs high speed signals

ÅBead width can match the width of the line, so 

can place on high density interconnect without 

need to re-route the etch

ÅLicensed technology:  Consult Agilent for 

licensing details and bead probe use model

ÅPatented in 2007 (US 7,190,157)



Bead Probe 

ÅTwo Types of bead probes:
ï Solder mask defined

ï Etch width or metal defined

ÅBoth are manufactured      

the same way:
ïOpen a hole in the solder mask 

over the desired bead location

ï Apply solder paste with a stencil

ï Reflow the board and create 

solder bump that rises above     

the solder mask
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-7dbV at 20GHz 

on FR-4

2.5 inch trace

Graph: Doraiswamy M., Grealish J., ñImplementation of 

Solder-bead Probing in High Volume Manufacturingò, 

Proceedings of the International Test Conference,    

IEEE 2006, Paper 5.4, 1-4244-0292-1/06 



Summary
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Bead Probe                 TAC                Waygood / Prasad

Vaucher

Å Bead Probe, TAC, Waygood, Prasad and Vaucher are all viable micro-

access technologies for high speed and/or HDI PCB assemblies

Å Waygood, Prasad, Vaucher and TAC are open domain technologies, 

while Bead Probe is licensed

Å Bead Probe, Waygood and Prasad are the most economical to 

implement using no extra components

Å TAC is mechanically the most robust                                                                    

micro access technique


