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It proved to be difficult to

of surface mountcd assemblies { tematic way, LhaL is le

ning procedure, based on a

. ngineering purpose. It

has been appl 1 successfull}' at the Hybrid IC Division of Remix Co. in
Budapest.

The present discussion focuses on the basic assembl:\ technologies. and

disregards direct assembly of semiconductor chips onto the PC board (bare

chi

and wire, flip chip, tape automated bonding, c.), or assembly with
ti 1ese special assembly tech-
o modif' these models rdance to the

important point is to understand how this

to apply any of t}
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planning procedure works and why it is

jnavy

nodification and further development wil
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be easy, so it is needless to draw several big graphs covering every potential
Iy

manufacturing technology.

g
inufacturing system p an (based on the process networks).
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3. The Scope of the Discussion
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— mixed, with SMD-s on one side {M1},
- mixed. with SMD-s on both sides (M2},

So we have to draw four state maps (primary goal hierarchy graphs)
At the beginning we divide assembly into two activities: component
mount and solderi 11g. In accordance to rhis degzee of resolution of our

mg
mode‘ 1 symbols shown in Fig.
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State map of PZ assemblies

ine the existence of technologically impossible
on the state maps. We can not find such
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in the Pl and P2 graphs. The conclusion is that there is one possible

g main process for Pl circuits and two for P2 ones at the
present degree of resolution of our model.

d by do

ted THC-s onxthe same
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Fig. 6. State map of M2 assemblies

and reflow soldering would be problematic in this way (thermal shock of
conventional TH components, shadowing of SM solder pads by large THC,
etc). These unwanted or impossible lines of the graph make needless some
other lines on the lower levels in the same way as the ones made unnecessary
by level-jumps. If we track these needless lines downwards then the remain-
ing lines show the Iosswle manufacturing processes. Fig. § shows that M2
circuits can be assembled in four different ways.

Summearizing the usage of the state maps: we must find every possible
level-jumping technological step and every unwanted or impossible ones,
A P :
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and track the needless ones downwards in both cases. The remaining paths
of the graph show the possible main manufacturing processes. Two new
abbreviations are used on the list of the manufacturing processes below:
SM1 means SM devices on the through-hole components’ side. SM2 means
SM devices on the through-hole solder joint side of the PC board. The
possible main processes derived from the state maps are the following ones.
P1l: mounting - soldering.

P2/1: mounting - soldering ~ mounting - soldering.

P2/2: mounting — mounting - soldering - soldering.

M1/1: SM mounting - TH mounting — SM and TH soldering.

M1/2: TH mounting - SM mounting - SM and TH soldering.

M2/1: SM2 mounting — SM1 mounting - SM1 soldering - TH mounting -
SM2 and TH soldering.

M2/2: SM1 mounting — SM2 mounting - SM1 solderin
SM2 and TH soldering.

M2/3: SAM1 mounting — SM1 soldering ~ SM2Z mounting — TH mounting -
SM2 and TH soldering.

M2/4: SMI mounting - SM1 soldering - TH mounting — SM2 mounting -
SM?2 and TH soldering.

~ TH mounting -

of5}

5. The Possible Main Processes of Assembly
and a

nalysing the state maps we can examine the possible
easing the resolution of our model we can say
ering can be carried out in two different
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the other manufacturing processes
length of this paper, but the author is happy to send the reader a copy of
e

the other process network diagrams
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te e
infrared or vapour phase reflow soldering), materials (e.g. glue exposable
by UV-+heat or just by heat}, and equipment {e.g. serial or parallel mount-
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presented in this paper proved to be

Process

"




T4 B. PATAKI

7. Concluding Remarks

The systematic approach described above helps to create a clear picture
of all the possible siages and processes of surface mounting assembly and

not to leave any of them out. The advantage of this procedure is not

having some useful charts in the end but the ple “mmz-g process 1
systematic planning process with its visual alds forces the planﬁer: to come
along step by step, thinki to
discuss problematic issues. to

ng everything over in a logical way. It helps

o generate ideas. to choose the best solution. and
to communicate in an effective and efficient way about the manufacturing
process. This approach can obviously be applied in several other fields of
engineering, not only in surface mounting technology, and not only in the
electronic indus
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