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Chapter l 

,· 

PCB TESTING 

MINIATURIZATION IN ELECTRONICS 

Primed Circuit Boards (PCBs) add the most valu�-to electronics hardware. Over the 
years. PCBs have become loaded with more components and hence have become 
increasingly complex and expensive. This -is main'ly caused by the ongoing· 
miniaturization in electronics. 

Fig. 1�1 . A printed circuit ��d containing ASICs 

, / 

To start· with, the miniaturization within integrated circuits (ICs)' themselves has 
progressed into the sub-micron technology. Th.is has led to an increased number of 
gates and a very large number of functions per chip. Consequently, many more pins 
per IC are needed and hence ICs come in bigger packages with more leads (>500 

· pins) at smaller pitches (0.3 m�). Thi:refore. the di�tance between the foot prints ·
of the I Cs on the PCB is becoming eqtially small. 

· · 
. . 
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: 2. Bound.'iry-Sc� Test: A Practitai Approach. . . 

. · Dtrect mounting of c�ips on both sides of the PCB. using Tape Automated Bondine 
' (TAB). Chip On Board (COB) etc .. have caused further miniaturization· of th� 
hardware i_mplc;:mentation. ·' · · · · · · · · 

To_ even further· increase the number ofelectronic .furictions p�r unit of surfac;, 
· · other technologies are becoming available: Multi Chip Modules (MCMs). These are

. functional inodules built up of d.ies.d.irec�y mounted on top of se..imtl dielectric and
metalli_zatiQn layers supponed by_ a ,. ceramic multi_�layer substrate. The component
density is very high and accessibility other than via the input and output pins of the
MCM is non-existent. . 

. . . . . ... 

. Figure 1-2 shows the. �uction of �ce distances �n PCBs and in res. ·
. . ' . . . 

Trace distance 

1 mm--------------------. 

Sub-micron 
region 

'--------------------'--'-►Time 
1990 1970 

Fig. 1-2 Reduction of trace dist.artce� on PCBs and in res 
/( 

· Figures 1-3 and 14 show� respectively, a part ·of a PCB and a part or' ari IC which
is · soldered onto � PCB. Th�e 'picrur\:S are: taken with a Scanning· Electron
Microscope an� th�itch of the JC�s �on tact pins is 25 _inil (= ¼o inch ;= 0.63_ mm).

. . . .,. \· ' . . . . 

� . 

The <ingoing minia�ion has made it more and more difficult to ac6ess these 
. · "highly loadeq" PCBs mechanica).ly;,wilh fi,:tures, for in-circuit testing. Moreover. 

the test equipment became so expensive in the 1980s that it severely affects the
profitability of producing PCBs. Electronic companies were: therefore, looking for 
low�cost test methods based on the sofar haid.ly·explored design for-testability . 

. ·. . .. 
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_A Practical Approach
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·PCB Testin'g 3 

Fig. 1-3 Electron micr9scope picture of part of a PCB · · · 

,.,.. - .. 

Fig. l-4 Electron micro�cope picture of._a soldered JC on. a PCB. 
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