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SOLDERING

This article is based on an excellant tex! by G Dressor
of Maarabbin colege of TAFE.

It answers some ¢l the beginnars questions on solder-
Ing; the necessity for good soldering, and the refent
improvemants in this 1echnology.

The purpose of soldering in the electronics industry is
to provide a reliable, low resistance connection ba-
tween metals,

Thera are two approaches to this.

One is to make a mechanical connection first, such
as by winding the lead ol the compenent around a
solder tag or pin on a PG board, ang then complete the
conneclion by soldering it.

Thiz type of connection takes a considerable time 1o
carry out as the mechanical operation requires some
sort of twisting or winding mechanism, This is very tima
consuming and has been found to be unnecessary.

The other approach is lo allaw the solder fo perform
bath fhe mechanical conneclion and also the slectrical
connection.

This is not only much faster, but it allows the connsc-
fon io be iaken apart very easily if a descldering
cperation is required.

Mast prinled circuit boards are automatically loaded
and soldered and surface-mount technology forms a
major portion of this production.

There is no way a mechanical connection to be made

with surlace mount as there are no leads on this type
of componentry.

This has lead o the need tor vastly improved solder-
ing skifls as a failure rate as low a5 .01% for one jalnt
in 10,000) means afail rate of 100% as many comnputer
boards have up to 10,000 solder connedtions!

The art of sotdsring and making a perfect connection
has been improved to a point where dry joints and
faufty connections have been almast totally eliminatad.
The strength of the joint has proven to be adequats,

-using only soldar.

S0, the need 1o make a mechanical connection is na
lenger Nnecessary.

Soldering has come a long way in the pagt 20 years.
| can remember early colour television sets wore rid-
dlad with dry joints and the TV sendceman spent hall
his day looking for imtermitients. Even though this was
a huge monsey-aamer, sometimes you had to reso ider
tho entire PC board to make sure the faull would not
reappear. Some boards were larger than 20cm x §0cm
and this could take an hour or more, somelimes you
jalt like & TV manutacturing company!

As | said, soldering has improved enomously and the
procasses of soldering produces almost perlect
results. The only time when dry Joints ¢an occur on a
regular basis is when a component gets extremely hot,
such as a reguiator or output transistor, Even perfect
|oints will aventually become fragtured if the leads of
the component ara constantly delivering heat to the
joint. The only way to eliminale this is to keep hot

. gompoenents on loag leads or heatsink the body sothat
lts tempearature does not rise more than "touch hot.”
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H any joint is constantly heated and cooled, and the
iead Is moved whan the joint 1s passing through the
plastic region, the solder will fracture very easily. Tha
end regult %I b a "dry joint.”

Soldernggeems like such asimple operation thatyou
may want to pass It over as being non-important. But
perlect soldering is the major facier that has made
electronics so reliable. Many firms specialise in sup-
plies and equipment just for soldering. It's big business
and very specialisod. .

It computers were still using the soldering skitls of 20
years agoe, you would have a breakdown every monthl
Thai's the measurs of the improvament in tha arl of
soldering. .

Solderng has made elaclronics the “Science of
Reliability.”

The very first computers consisted of hundreds and
sven thousands of values and singe a valve has a
limitad life, {due to the glowing iilament} these com-
puters, weighing up to 30 tons, would only cperate for
about 2 hours before a vatve tailed. Compare that with
our modern computer (with 100,000 or more fransis-
tors) and a fail rats less than once a yearl

Since soldering Is 5o important, we need to study it
fully. Firstly let's go through three paints: They are:

How does solder wark? What ara the melling peints
for solder and how does Tlux work?

SOLDER .

Solder is normally a tin-lead alloy, atthough olher
elements such as Copper, Silvar, Bismuth, indium,
Antimony and Cadmium can ba added to obtain certan
characteristics.

% Tln

g 10 20 20 40 80 & o B0 2 00
| | i | | 1 1 ] J

Lbeuid

Solid

1 1 | j T 1 | T |
100 90 Bt 70 &0 B0 40 30 20 10 O

4 Lewad

The diagram above shows a graph of the tinlead rafio
plotted against temperature. From this it can be seen
thal tha tirvigad attoy has threa distinet states:

SOLID, PLASTIC and LIQUID

The solid and liquid areas are easy 10 understand bul
the plastic region naeds a litle explanation. This |s
when the solder s beginning to change from a liquid
to a sofid. You can seethis occurring on a joinl when
the shiny surface graduaily bacomes dull. When solder
is cooling through this region, the joint must nat ba
movad atherwise the wire or sad forming part of the
joint will be very weak when the solder has cocled
dowm. In fact if you wiggle or pull the lead it will easify
come away from the joint.

The is -‘Ea‘:,f:‘_icany how dry joints accur. A very hot

. ' " -_‘ ) . . .. "11;.
AT ) : . ©F




‘THE C APACITOR - "-5"*“?

MANY -READERS DONT UNDERSTAND How A. c:ﬂPﬂcrroﬁb W'URKS.
HERE'S A LETTER YRoM A READER © ™“IY ONE. PRESSES THE
.HJUTTOM THE CAPACITOR CHARGES., IMITIALLY IT HAS NO CHARGE

SINCE BoTH SIDES ARE %NMEE’TED TOTTHE . POSITIVE | RAIL. WHEN

HE BUTTON |5 PRESSED, THE  RIGHT - HAND SIDE OF THE. cAPﬁCJToﬂ,
GDES LOW BUT THE LEFT-HAND SIDE 1S STHL CoNNECTED. TO THE
HiGrH RAL. Sg How CAN- PINZ BE Dawsu LGW"TE;- Pr&omcs
A ONE-SHOT P, o _

WHEN THIS. EMD GGES L{.‘-*"-J Haw’
DOES 'ﬁws, EMD GrO. Low ? _

JHE ANSWER, 1S TO THIVK OF THE CHPACW{}& ﬂs A RECHAR&EAELE EATTER}’.

U MEASURE A TLAT BATTERY 1T WIli HAVE NO VOLTAGE ALROSS 118 .
"‘F’E—. MINALS ~THIS 15 OBVIOUS. WHEN You START 16 CH&KGE 1T 'T'HE :
YOLTAGE A:Rosa THE T‘ERM[NHLS STARTS! TORISE | | |

_ f..tﬁN%mER THE CAPACITOR IN.THE CIRCOIT hswe 1o BE. Pa s,mm.:.. .
..%HTTEKY AT -THE MOMENT -THE BATTERY 1S UNCHARGED @ AS :BoTH ENDS
RE CONNECTED TO THE. POSITIVE -RRIL VIA RESISTORS. WHEN THE
OTTON 19 PRESSED "THE RIGHT- HAND END 15 TBKEN TD ‘f"HE :
- NEGATWE. RAIL . WHBT HAPPENS o “THE LE FT- HAND. EMD JT .COMES |
. DewN Too BECAUSE THE BATTERY .S NOT . CHARGED — IT HAS. NO .
JONOLTAGE ACROSS rrs TERMINALS & THUS THE LEFT-HAND SIDE
: Muss*; COME DOWN ., THIS MAKES PIN 2 Low kK STARTS THE 555
L iTTo PRODUCE “ONE - SHOT . -

CLCTHE BRTTERY (THe CAPARCITOR ) NOW STARTS T0 CHARGE VIA THE

o 00Kk RESISTOR ANC 1Y WE ThRNK oF “THE BATTERY AS BENG VERY
L SMALL, IT WILL ONLY _TRKE A SECOND OR TWO To CHARGE & THUS
CLRING 2 WILL START TTO RISE  EVEN TTHOUGH THE SWITCH IS, STiLL
. PRESZED . WHEN “THE GUTTON 19 RELEASED. WE HAVE A SITUATION WHERE

: BCulLY CHARGED: RATTERY. 1S CONNECTED
VIR, A O0K E22K IN SERES & I wWILL
GRADYALLY DISCHARGE "THROUGH THESE
“TwWo RESISTORS.. .

HNOTHER, WAY TO LoOoK AT [T ! WHEN
“THE CAPALTOR,. 1S UNGHARGED THE 595
THINES P 2 1S ONELTED T8 THE
PUSH ~pwITCH. "THATS WHY PINZ2 GOES
Low WHEN THE BUTTON IS PRESSED,
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ﬁowe. THE\R PROBLEMS . N MANY r_ﬂ 5 IT DOES QuT 1T AN AL )
S r&ﬂawn THE, PRORLEM RY; DISPLAYING ALLTHE |MOERSECTIONS /N THE.
\\? EFG&M P\NG HHKING NOU MORE ; CoNFUSED ~THAN EE"FDE.E o

,};JHEN You DISALAY. A WAVEFGRM  You NEED > T m-raa?m 1T AND. “R’EHD"

mosa Paﬂ;rs -*mm HRE JHPGRTHNT

I‘F You ARE BBouT To BUY. ﬁcﬂﬂ ‘rou SHDULD LOOK,. HT ONE WITH. AT Lﬁﬁﬁ*r
_.l":'.- MHz RESOUTION .. ZOMHz 15 BETTER % 30MHz WiLL DO EVERY.
SYTURTION . YOu NEED! CESCLUTION OF THES HMAGNITUDE 0 PIcK up :. L
L DPIKES GLITCHES. HND OTHER, IRREEULHRHIES ASTHEY . FJRE GEMERFILLY
i JlezH ‘FR.EQQ!i.i.\iiY o :

CNSWGLE TRACE 15 0K 8uT A OVAL TRACE Has-mr. EWHNTHGE oF REING
CABLE 70 COMPARE ONE SignAL. AGANST. ANOTHER ‘Foa QUCH “ﬂtmea AS
UF;LP\‘{ VALYES D!STGR:T\QN , SLITCHES! ETC, |

. BUT BETORE YoU BUY NYTHING, (T sfgrce T Kw A .{rfﬂ.s ﬂaour How/
. TTRSET 1T UP, AND. WHAT TO EXPECT. =

| g,grfwli VP A CRD
' HERE 15 A. SiM PLl'Ti'lED' SET-'UP PRthﬁ‘}E.E"-

THESE ‘NOTES WitL STHRT You OFF.

ﬁ]‘fﬁm Tue CRO ON AND ADYUST

[ BRIGHTNESS & FoLls Ta GET A
Trin TRACE ALROSS THE SCLEEN
Pﬂ.‘E‘FERﬁ&Y ACRD5S THE MIDDLE .

EB]‘T;}EN THE VouTsfem KNog So ThaT |
“THE WAVETORM NEARLY TIiLS THE

i} SCREEN (A BOUT 6-‘&:.~:H faomM ToP
b P Ty EGWM

\ o

[C]CLICK. '.ﬁfE ?JWCEP TIME KN{}E.,

UNTWL YOU GET ABOUT 3 -4 CYCLES.

ON:THE SLREEN | _
In :

‘ﬁ:ﬂ-ﬂ THE. TRIGGERING KNOG
1w i ou et & STCADY WAVETORM,
ril's WLl cnus,s.-mﬁ TRACE T .

ONLY mrﬁe CONTROLS ~IN" You CAN Ai%0 USE
SWN S 'T'HE ‘Hum MopE,

SWEEP'T ME " ALTERS THE HORIZONTAL OR XT ME &HSE “THE UMITS ,ﬂRE N
EE,'.'.]'LM mSJCM R, ME]CM

\mrr% PER tM 1S, “THE VERTICAL OR Y SENSITWITY MWD THE u:un'e.
Piﬂ'a VOLTSIC M of \f[CM

i 1
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wlTHrJo wpw ‘5!&%@'&51‘&9& %HOULEB'%WEEP ﬁc,f?.osa ”mc CEM&E

ot
1ﬁ EHL SCREEN TS 1S REFERRED TO S THE . ‘ZER0 AVIG! AN, cawes
a .’R ‘FE.R.ENE-E TOR POSITWE. % WELL. A NESSRTWE, | MPerunEs

l'fTw.: WAVEFORM L‘.ON‘E:J%T‘S SFONLY | POSITIVE VALUES You CAN HD&UST
_____ _THE VERTICAL:—SRIET. KNOG TO: MOVE. THE TRACE 1B THE . LOWEST.
/'_;LUEL ONSTHE. DCREEN [ TTHIS WiLt, BNABLE TTHE £ ARGEST WHwEEﬁRM

Dx%pLPNED wu.L mve THE GREATEST HCCURHC.Y WHEN*
R.EP-.‘D‘.NC: uﬂw’é&

1 b

hLLw%mﬂ, L .
Po&rTwE. AN L Yok, PG‘EATWE o FoR NEGATIVE |« |
t\LEGFFWE WHL!EEORMS > wnue‘%‘oﬂms ONLY, .waE ORMS. m.u:( -

“TRACE

F .'

E. QEOEL‘:F 15 Tf:: Gex THE wwemm 0 TILLThE %ce.ean} E,m- Jus:r
RAErore You “THKE:. ANY: REA r-.l&s LLicK, -THE VERTICAL SENSITWITY
‘E:LW!TW aLTS| M %utmﬂ 1QUE.E"1'F]E WHVEFGRM HF’PRECJHBLY

______ g\m 0 SPIKES, QR PR HE WRAVEFORM HAVE GE.EM MISSED. DUE
{m \sawa 'I'"ao LARSE! ?oaﬂa ScReEN.

WH\IE‘EORHS CAN' %E. %EHPLE cﬁ COMPLEX . RUMPLE WAVESORMS BRE EAs;\r ?

4 j\’?} DIGPLAY. “THE SI1ZE AND SHAPE OF EACH CYCiE 1S . RERULAR: AND .
& CRO AN MLATCH  OR TRIGGER, % v EACH CycLe . AND. PRQDUQE AR

‘___pt.f.st ERDY ~TRAGE . “THIS 1S, CALLED AUTO TRIGGERING:

T *ﬁT HE WAVESORM 1S [RREGULAR. 1T wiLi BE QIFEICULT Sof “Thi QRO ’i“o
ToH ARG THE TRAK. Wik tz‘ump RROUNC Iw-a HPﬂEﬂR. RS H
s umBLE DY, wﬂUE?cRMS i}

ERE METi #Q WAYS. 'I‘E)'"ﬂ?.“r ﬂuo %TEHDY ‘TQE TRACE: .
'--JITCH MHNUHL"TR:GGE% ANG  ADIST THE. QDMTRDL UM'FIL. i
TRACE: RECOMES A% STEADY AS POB‘:':JBL‘E
D,lum’ “THE “WARIABLE SWEER TIME! ( LOSATED (N, The CEnTee
95 THE MAIRN. HoRIZONTRL TIME BASE CONTROLY UNTIL lHE‘FRﬂCE -
Thﬁi,,oMEﬁ DTEAQY .. YOU Wit ‘NpT: 8 ABLE To AURATELY .. "
L OETELMING THE TREQUENCY OF THE SIGNAL - BECAUSE THE
| SWEE? TTTME., wiu. NOT RE A9, PER "mE "TTME EA'BE mm*rnm_

| DE’IERHIM{N& *I‘ﬁﬁ FEEQUEN&Y

|-. . . T
T RN THE WAVERSRM |14 STEADY . You with BE nm To MBKE som
k) brﬁﬂvﬂrwa INCLOOING THE. § ZEQUENCY OF THE SIGMAL |

CRO: COESNT GWE YU THE TREQUENCY DIRECTLY,! YOU. HFIUE
"1:'5 wnﬂr; rr ouT. usmaﬂ-a 'Thﬁua ON "{Fﬂi—: mewwc-. oﬂsﬁ
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- THERE: Akﬁ ’ﬁ«m ‘EHMMES oF TH) Rlamlz& o -%LRﬁ &Tmaca ?ﬁ
<riCoN. CONTROLLED . RECTIFIERS (BGRS). CONTROL DIRERT:. E.s.;rF,ﬁ.ENT
RTRIAC'S CONTROL ALTERNATING - CuRRENT. THESE -NOTES. wn.:. HELF‘
Yau UNDERSTAND wHEN & WHERE THEY CAN E:E UﬁED .

| THE SCR

. THE %lucw ﬂqWKnLLED REI:.ﬂFfER, l‘?: EJMJLH& T‘c Ps TRAMEIETE& m*m
C ANINBUILT LATEH. F D SO SN N
SuPPosE h ﬁﬁﬂstﬁmﬂ, |5 R.E?LHQED wrrH HH ScR, Lk b b ed f

toNTﬂaL

g »" {

lu ﬁoTH cmcuw& ‘I'FIE ':cimgm. vm:m&s. mu. *ru ; %
. WITH “THE. SCR. GRGAT THE LAMP. WILL . STAY. ON __,o'm m H LAHP ________
OFF,THE, POWER MUST_BE TORNED: OFF. THIS WILL UNLATCH R -t:ﬁps}_
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