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_ PCB & ASSEMBLY PICK & PLACE

Overdrive functionality for varying requiréme

the entire manufacturing line

Achieving higher productivity
through flexibility

Tom Simpson, Production Systems Division, Hitachi HTA

nts without reconfiguring

Electronics manufacturing and assembly environment is under pressure. pr Off; m;':( 9;‘7”5
are narrow; up-time is key to productivity and profit. And at the same time, the high pro-
duct mix requirements are complicated by widely variable product quantities. Setup and
changeover requirements go hand in hand with high-mix production anaf short runs. Ad-
ditionally, the less flexibility the assembly equipment has in accommoda ting chapgeovers,
the more time such changeovers take, and these cumulative operational losses directly af-

fect throughput and profitability.

From the above it becomes clear that the goal,
therefore, is to maximize equipment flexibility
and capability to minimize changeover time and
the required operator intervention that accom-
panies it. Increased production volume is always
a good sign, but the company may not have the
resources available ~ including manufacturing
floor space — to run out and buy an additional
piece of capital equipment to accommodate it.
How then can the manufacturer increase capa-
bility when needed without having to make a
major investment in a new line or a huge ma-
chine?

The answer lies in maximizing the flexibility of
existing equipment, and to devel-

op means of sharing equipment H

—
.

resources so as to not require duplication when-
ever possible. The result is simply more efficient
use of all resources without requiring more op-
tions, modifications, or new capital equipment
Investment, a ‘lean’ approach to today’s moving
target of competitive profitability

Overdrive functionality -
sharing flexibility

To answer this challenge, Hitachi High Technol-
ogy Instruments (HTA) developed and patented
the concept of overdrive function
the capabilities of its Sigm
modular mounters ana

ality to expand
a G Series high-speed
and bring greater flexibility
to the assembly process
Using shared system re-
sources  with different
line configurations (e.g.,
single lane, dyal lane). In
Simplest terms, overdrive
funchonahty enables
bqth placement heads
(high speeq (HS) and/or
muitnfunction (MF) to
pick from ach other's
cgmponem Supply - on
either side of the ma-

chine - ang
Place
same on the

ment systems

With conventional placement systems, eah
head has specific nozzle stockers: and this in
turn requires that the stockers of each head
have sufficient nozzles to allow flexibility. This

means an extra Inventory cost, for the
non-100% utilization of resources, i.e., ide
nozzles. An alternate approach, though no less

:nge out nozzles by hand
ker to the other, when thefe
This might yield closer to
100% utilization of nozzle resources, but the
tradeoff is more down time and the risk o
human error. It's the same issue as with m&
chines requiring head changes, one of unce*
utilized resources A
Overdrive functionality is a ‘game Changer-:
that the machine automatically takes noz;!i
from any stocker in the machine as needeal-:-
achieve the optimized setup without human ™
teraction. This provides a tremendous a_d?jéz
tage, particularly with high speed mad?l ;;
(two HS-heads, no MF-head) because ! im-\,
the heads to share one another’ N0z bm{é,
ers. Redundant inventory IS eliminated E’;Pal.
Cially advantageous when that mvemot?:ne 5
be only occasionally used; and down
slashed dramatically. yith both
With a placement machine eq“'ppemrh heads
front and rear component supplies: 2 Feede!
can pick from either supply a5 neede
changes are not necessary, nor @ ad has unie
to be exchanged, because €2 """
mited access to both the front an% rs c
nent supply. Additionally, both hea raasth®

beneficial 1s to
from one head st
are program che

options, such as a high-resolutio” came™ " ave
assembly task requires. It isn't ﬂe‘;‘ of .fof
a high-resolution camera for €< h-;eSOIUI'On
one head to be restricted to the "9

et p——
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PCB Size 150000 x 120.000
Finish Time 00:36.189
CPH 83959
BPH 99
# of Mounts 844
# of Components | 110
#of Cycles | H1:36 H238 |

Line
PCB Size 150,000 x 120.000

Finish Time 00:39.744
CPH 76449
BPH 90

# of Mounts 844

# of Components = 110
20of Cycles = HIS50 H248

applications. Increased optimization and flexi-
bility of the overdrive functionality help achieve
increased levels of productivity with zero line
configuration changes, saving time and money.

Shared options: no need for

line reconfiguration

Shared options
overdrive functionality and a
to the user in terms of flexibility
quality. Coplanarity is one exam

are a key feature of the Hitachi
major advantage
and production
ple. In the event

that, due to feeder restrictions, a component

was placed on the side ofama
planarity, a conventional

require a second cop!
expensive proposition. |
since both heads have total ac
of the machine, a component

chine without co-
machine would
anarity unit which is a very
n the case of overdrive,
cess to bath sides
from the feeder
y be picked by

side of the machine can easil
scanned by the

either the HS or MF head and
coplanarity module.

Consider another scenario.
is usually included with the tray sU
the machine and, due to the consed
feeder positions, if a larger compon

The fluxing module
pply-side of
uent loss of
ent feeder

With the overdrive func-
tionality cycle time could
be minimized (left side)
in order to meet the
requirements
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Soiled solder nozzles can

remarkably affect the

reproducibility in selective

soldering processes. This is

avoided with an innovative

new feature from SEHO:

The automatedwitrasonic

cleaning of wetted miniwave

solder nozzles-:

What previously had to be made

manually and with aggressive

chemicals, now is automatically

and environmentally friendly =

performed through the machine.

Besides a remarkably longer .{._

lifetime of the soider nozzles, .+

this'unique feature provides an i i
absolufely stable process and ™ N Z
significant time savings! 3 e
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» higher machine availability
¥ « gentle cleaning
« available for
SEHO Selective Systems
and other brands
« patented by SEHO
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will not fit next to the flux module, the custom-
er would then have two options. First, remove
the HS-head on the opposite feeder bank with a
MF-head, and add a second fluxing module;
however this would have a significant detri-
mental effect on the machine cycle rate. The
second option would be to add an additional
machine to the end-of-the-line to increase ma-
chine throughput, an expensive proposition
that would also require more floor space, etc
With overdrive, however, the single MF-head
has the ability to pick from the opposite feeder
bank with minimal effect on the cycle rate, and
eliminates the need to duplicate options or add
an additional machine, a considerable saving in
equipment investment and line reconfigu-
ration.

Overdrive functionality, and the result of sharing
resources, can also make room for a reject con-
veyor. In the instance of having multiple Iarge
feeders (due to component size) and/or the in-
clusion of the flux module on the tray unit bank
of the machine, there would be no space for a
reject conveyor, which provides the means of re-
moving rejected components and saving them
for possible refurbishing and re-use. Without
this conveyor, the users’ only chqnce wou}d be to
move faulty parts to a rgject bin, possibly da-
maging it further. But with overdrive, the con-

elocated to the opposite feeder

r could be r
;?r,l?( and rejected components could be saved

and reworked for use later.

Fewer heads and head
changes

Dual lane overdrive functionality eliminates the

2 3
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ment due 10
posi
- a machine
Overdrive
allows the user to adapt to
varying production require-
ments without reconfigur-
ing the line. The following
capability study was done to
illustrate this point. In this
study, as in practically all
cases, board complexity de-
termines line configuration
Board A was a complex as-
sembly, a unit used for automobile navigation

* PCB size: 150 x 120mm

* 110 unique components

* 844 component placements

The manufacturer needed a 38-sec cycle rate
The presence of multiple connectors and large
devices required the use of a MF-head to place
special reeled and tray components. The line
consisted of three Sigma G5 series systems,
with 5 HS-heads, 1 MF-head, plus the tray. With
overdrive, the cycle time realized; but without
overdrive, and using a necessarily different line
configuration (4 HS-heads, 2 MF-heads + tray),
cycle times exceed the requirement; which will
not do. In almost all situations, without the use
of overdrive, cycle times will be slower without
head replacement

In order to achieve the required cycle rate on
Board A, a conventional SMT line without over-
drive would require an additional mounter due
to feeder space restrictions. In this example, we
can see that overdrive provides the necessary
flexibility such that it is not necessary to add
more machines to the line in order to meet cycle
time and throughput requirements Overdrive
thus provided for a significant reduction in the
investment for the production of this product.

functionality

Conclusion

Overdrive functionality expands the flexibility,
capability, and speed of the Sigma G5 modular
mounter. By optimizing the use of available fea-
tures and machine resources, and sharing them
between the two operating HS and MF-heads,
ownership costs are minimized through re-
source sharing; changeover times are minim-
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Neben dem hohen finanzielien 4 |
vest in weitere Linien bzw, Mascyy o ben, |
die verfugbare Fiache in der Feryguy Ptugy
Rolle. Einen volli anderen Weg g ™00l
seiner patentierten Overdrive.Tachpy .Mt |
nen High-Speed und Multifunktionsyg, ok |
Bedarf in einem kompakten Mounm%,, fad |
werden und simultan eipn Boarq ohne : l
nen von verschiedenen Feederbangy &1 |
Das reduziert nicht nur die Kosten souja I

ten, sondern erhoht signifikang die Flexi o
und Funktionalitat.

RESUME

Parallélement aux dépenses financiéres

lors de I'investissement dans d‘aygres lignes gy
d'autres machines, la place disponible dans J3 .
brication joue également un grand rge. Hitach
emprunte une voie totalement différente aveg 53
technique Overdrive brevetée, Ici fes High-Speeq
et les tétes multifonctions peuvent étre

es dans un Mounter compact en fonction dles be.
soins et simultanément équiper un Board sans
restriction avec différents chargeurs, Cela neré.
duit pas uniquement les coilts et Jes durées de
cycle, mais augmente également Ia flexibilis et
la fonctionnalité de maniére significative,
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Hapsagy ¢ Boicokumu (huHaHcoBbIMK 3aT-
patamu npy WHBECTHPOBAHHH B APYIHE NHHKK
WM MALWKHL! 6ONBLIYIO DONE HIPART TaKKE
nnowaas, OCTYNHAA A/F NPOHIBOACTEA.
Komnawua Hitachi, ncnons3ya zanareto-
BaHHYI0 TexHonoruo Overdrive, Mger cose-
PUWEHHO APYriM 1} TexHONOrnA N0380-
NISET NPH HeOBX04HMOCTH COYETaTb BBICOKNO
CKOPOCTL H MHOT O #0HaNbHBIE FONI0BKK
B KOMNaKTHOM 10 (HOM YCTPOMCTBE,
OAHOBPEMEHHO 110320777 0GOPYA0BAT
OpraHbl ynpasners 623 H200X0AUMOCTH
YYHTLIBATE OFpari pasnMyHbIX naxene
HACPOB. 370 HE TOMEKO CHIKART PACKOAB!
HO W YMEHbWEET )00/ HTENHOCTE
PaBOYHX LMKIOB, 11K 370M SHAYMTENBHO
NOBBIWaRA yHUBEPCAbHOCTs H QYHKU:
MOHaNbHOCTh.
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throughput &1

ized through greater flex

: zation.
yields are boosted via str ned opigﬂv;mu
and productivity increases are realize st

hanges. Rea

the need for configuration ¢ % with 02
cally, overdrive functionality couple g
mounter can eliminate the need for '“"ei hal
additional SMT placement equipme"
would otherwise be necessary.

SMT Hybrid Packaging

Booth 7-438

www.hitachi-hta.com



