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Using both mechanical
strength and solder joints
to maintain reliability
in a new smoke

detector design

SPEC SHEET

End Applications: Smoke dotectors,
HVAL disct spplications

Raelated Products: PCHs,
through-hole conneciors, suriace
b conneclors, reteptacles,

BENEONS, pIck-pnd-place machnes

Main Point: The trend towand
production of éwér-smallor
componenis and products INcreassas
th pressung on manufaciuners to
ansura raluabelily — parbculary in
applications directly invoheing human
safety, One such manulsciurer wanied
1o redesign its smoko dotector
produdls to incarporate the latest
technology. The company had a
mumber of redessgn goals it wanted
12 pcoomiplesh, including:
® using only surface mount
components 1o achigve &
single-sided PCB on the sensor side,
* placing pans usang the company's
gaisting plck-ard-placs equipment
el
* gnsuring maximam reliability in

this critical applicatsn,

he cont savings and size reduc-
tion inherent in miniaturiea-
tion are two of the driving
forces behind the erend in
printed circuit board (PCB) assembly
away from through-hole and roward sur-

face mount technology. Production of

ever-simaller COMmpPOnens and pn:ujl:n. i,
however, increases the pressure on manu-
facturers 1o ensure reliability — particu-
|Jr[:.' in applications directly 'm'.'nl\."mt:
human safery.

e such application s smoke desec-
[BOHI. f':l}'h-ll:m Sensor, a fire detection and
prevention equipment provider, ook up
Il'ir ch.]“cn!lc .md dttil!lﬂj 1y WM G =
fate the latest surtace mount technola-
gy into its products. The company’s
product development team wanted 1o
‘rcl.ll.'.'ii!;rl an rxihling COmpany dq_"l.'jn;r
that had been on the marker for 10
years, The new design would reduire
replacing a through-hole-mounted elec-
tramic connector with a surface mouni
connector specially designed by Zierick
."'.{1-1;. Corp. af M, Kisco, N.Y.

The connector is used in smoke detec-
[ L0l &Y I.I:Fr |._|H11:r'.||cr|;-r.'|| I'I{'ﬂl.lll.Fnl.'- 1_'.“|||..3||

ing/air u:-mli:i:miny, (HYAC)
duct

MAKING A

RELIABLE
CONNECTOR

FOR

applications. The derector is comprised
of a l4x5° plastic housing with two com-
partments, cach containing a PCB. One
compartment houses air inpat, air surpur,
the smoke sensor and the sensor PCB.
The board in this compartment was
r'i.'l.l‘l'hil:"l'lj I.I.H 'II:IT"JLL- mastint .I"a'll'l[lll‘l}'
only, The second compartment hoases the
power control board, which is hard wired
cither toan alirm system, an accessory, or
directly o HVAC equipment such as a
|11u|.|:|:rp wnit, a ban or a damp-:r. Ihe
power control board retained ies through-
haole components during the redesign.

The company had a number of redesign
goals 1o accomplish, First, it envisioned
using only surface mount components 1o
achieve a single-sided PCB on the sensor
side, Second, pars had vo be placed using
the new pick-and-place equipment, made
l":r' Fevarech Ine, {(Morrisville, MN.C).
although cerain modifcations o the noe-
e were rnl1|im|2|- I he thind F,n-.ll. af course,
was to ensure maximum reliability in this
critical application.

A further motivartion, probably the most
mlnp-r”:ing one on the manulfactunng
Hoor, was thar the old recepracle, supplied
i boose-picee format, was continwally get-
ting jammed during feeding. Odd form
feeding

raducad from 17 1o sowvion

Solder points have baen

SAFETY DEVICES

J”d I."Iul!.l'l"l:ll'rlt I1J.'| .IIJ.'«'J.I1I.1.'I.I. 43 I.II I.IL 'I1L’
past 10 years thar there was never any qucs-
tioan that the new connector would have o
be supplied in continuous-reel format, an

arca in which Sierck has ||:|.i|:||_n; ;_-:-;|h,-r1i~q_-,

The Key Component
The signal generated at the device’s sen-
sor travels from the sensor board to the
power control board through U-shape
I-|.'|.4.'l'lIJ|.|1.'\. seven on each PLHE, Fill::inb:
into these adjacent recepracles are stain-
bess sveel; blade-tvpe interconnects that are
embedded in the divider of the plastic
h|11nin1_-. duri.ng thie r::n:hldini; up:'r.uiul:..
With the blade connecior embedded in
thic I'tl1lt'.i:llF., Ereaier siross wils p|.1.-n;|.| on
the recepracles, Mot only did they have 1o
carry the signal through the solder joine,
but they also had o offer mechanical
strength provided by through-hole legs —
in other words, they had 1o provide bath
bels mnad l.n'.'rwnn;l.l.'n toer this .1|'-|_r]|k.|.|:||u:.
['he product development team real-
ired they had o start from scrarch with a
completely new design. After some inirial
discussion with Zenck, with whom they
Iln.l.d “1.'!1..1.'[' il'l |h1.' Fu‘-' !Ilr IJI.I'IIH.I-JI.‘II.IJ Ci
contracied Zienck to develop the recepra-
cle. For the bener part of a vear, tcams
from each company were in
wruﬂ:f connacy, accumular-
ing a hle of design con-
sscleratbons.
Derived from a
'|1|||'|'i!J.Ed 'all."-i!,'.l'l |.1|| =
tin-over-copper, quick-dis-
connect tab connector, the new
receptacle did require a unique foor-
|1:ri|11 [ETS0 |'jh:|.|.r|; 1.
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Figure 1. The design of the receptacie required some unigue Peatunes includsng surface

mouni solded legs to attach to the PCB solder pads and through-hole legs for a mechan-

ical conneclion

Maounting

Ihe surface mount PCB, which measuns
375 x 5507, s loaded with parts whale on
ithe Fevatech I!-|.|.|]:|' ALIOMIALIC, I'"'FI""F'"":"!
placement machine. The receptacles are
'-.U|1|1|in.1 if a contnuos chain and use a
feeder system, supplied by Zierick, that
feeds, separates and presents each surface
ITEGEENT TEx fl"ll,ll,]l,' !I.Fr I'H'I.r:rl-l.' I_'I:il,l:l]i!l. .I.tl{'
recepracle is recled withour prepackaging,
prm‘idiirlg subsianiial '-u.l'n-'il1i_'|h because the
cost of surface mount caping is often more
than that of the terminals ehemeelves, All
thar was necessary in avtaching the reel
feeder system to the I:II_1|. ement machine
was a slight alteration to the feeder base
for precise mounting.

."i|i!_'.|'|1 madificarion was Il'l.illirt'“lj i
the pi._'l-:|,||1- head on the |1ikk-.|n11-ir|.|u i
system, Because the ||.1.1.'p|.|q.|r EoOmElry
prohibited pickup by vacuum alonc, a
Erippang feanure was added. Furthermore,
the recepracle has through-hole legs for
mcchamcal '.:r|.'||||;I|'|, sor moddificanion was
needed on the through-hole side as well
por achieve a [Hctonles b Therefore, the
holes in the board were enlarped o
achieve rero resistance between part andd

hoard dil.ril!ll; Im'-'-|'nrr-ﬁur|: INSETUIN.

Testing
;I'|| |frll_k :;"-1{'1." |;I|.||' rI:'\.J.'EH.'II, ]f Ii.Fr i'll'ﬂ.'r‘l i'i:lrl
and withdrawal forces. System Sensor rook

over sviiem testng once the recepiacle was

|'|'||.HI|'|!|.-|.I.. I i ||I'||"|]|. J!.H'“ 15 Il.li.l. 'Itlrl'i:ll‘i.i.' dL'!L'L =
tion, retaining the connecton over ame is
i II- I"I i:lll-l.' 1 I"’l.l‘:l Lamic Jll.-l.i rL'l:ll 1IN Gl I.'El.'l: -
ated life testing to simulate performance
ONTT Ii\'r :i'ﬂ.'.'ll:\. NEFTTI'I.IJI:I'. 11“!:-' W or |I'|I|.'l'.'
mating cycles ane required per part in pro-
duction, In onder to receive an agency liss-
ing, however, 50 maring cycles are required
anil 5:.".“':” Semsor ac |:'||:|]l:.' pe rlormmcd
maore than 100, Both insertion force and
retention force, properics specihied in the
part |,||:_'-.E|]_!||1. were fesied for as well,

Conclusion

Praduction is successfully under way now,
.||'|I,I lI'II..' \IH'I!FH.IIL:f LIS tll.l.' INEWY 'il]rr..ln.l.'
mount 'CB in a number of produces
including both photoclectric and ioniza-
tioay dusce smoke detecrors. The toral num-
bser of solder pninh m-]lriru-! fusr the 1'CHs
has been reduced from 17 1o seven on
the sensor side. And, although not the
rezson the Coampany r|.'|.|1.".1|::||cd the "il'l.hl-
uct, average vield has been increased to

berween 5 and 10 percent, "y
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