Many components and printed circuit boards are plated
with varying thicknesses of gold ranging from a

flash, (10-15 microinches,) to several hundred
microinches. To produce an acceptable joint when
soldering to gold plated components and boards, the
wetting capability of the solder in the presence of a
suitable flux as well as the scavenging rate of the solder
must be considered.

For long-term reliability of a
soldered assembly, a thermally aged solder joint must
not be brittle or susceptible to fatigue cracking.

The usefulness of Tin/Lead eutectic and off-eutectic solders
is limited by their tendency to rapidly dissolve

large quantities of gold. This dissolution is commonly
called scavenging and can lead to complete and

irreparable destruction of gold conduction patterns. A

tin bearing alloy requires less than 30 seconds to completely
scavenge and destroy a thick film gold layer.

Lead/Indium solders are known to cause appreciably

less scavenging damage than Tin/Lead, and are satisfactory
for use on gold films thicker than 1 micron. In

addition, provided the thickness of the gold and the
Lead/Indium solder layers are in the correct proportion
and the gold layer does not exceed 10 microns,

the formation of brittle intermetallic layers can be
avoided and satisfactory joints produced.

In fact, tests have shown the solubility ratio of eutectic
Tin/Lead solder compared to 50In, 50Pb solder is 13-to-1
at 250°C.: This factor alone makes the consideration of an
indium bearing alloy for gold surfaces soldering a very
logical choice, since wettability is entirely adequate.

In general, soldering with indium-based solders is

almost identical to soldering with Tin/Lead. Similar
fluxes, hot plates, and soldering irons can be used.

Mildly activated rosin fluxes are generally suitable for
most applications.

All alloys in the Indium/Lead system are relatively ductile
and can be cast and cold-rolled without intermediate
anneals. Discrete components can easily be soldered

to plated, vapor deposited and thick film gold as

well as bulk gold using a variety of techniques.

The Indium/Lead system (see phase diagram below)
contains a wealth of useful solder alloys having solidus
temperatures which range from 156.6°C (pure indium)
to 327.5°C (pure lead). However, since the wettability
for solder alloys containing in excess of 80% lead is
poor, solders should be selected that contain less than
80% lead. The melting range - liquidus temperature
minus solidus temperature - is largest for those alloys
lying between 10 and 50 weight percent indium.
There are two peritectic reactions, one at 171.6°C and
one at 158.9°C and an intermediate phase which has
variable composition and a body centered tetragonal
crystal structure.

The most commonly used alloy is the 50 weight percent

CerozHst MHOTHE KOMIIOHEHTHI U TI€YaTHBIE TIATHI
MOKPBIBAIOTCS 30JI0TOM PA3IMYHON TOJIINHBI, OT
10-15 MHKpPOH 0 HECKOJBKHX COTEH MUKPOH. s
MOJIyYEeHHUs XOPOILEro KOHTAaKTa MPHU Haike
30JI0YEHBIX JIEMEHTOB HEOOXOIMMO YUUTHIBATH
CMauUBAIOIINE U OUUIIAIOLINE BO3ZMOXKHOCTH
NPUIIOS B IPUCYTCTBUH COOTBETCTBYIOIIETO (hrroca.

st 1oIroBpeMeHHON HaJIeXKHOCTH TEPMUYUECKU
MIOCTapeBIIEe NASHHOE COSTUHEHNE HE JOJDKHO
CTaHOBUTHCS XPYIKHUM M MOABEP>KCHHBIM
YCTaJIOCTHOMY PacTPECKHBAHHIO.

[IpuMeHUMOCTh OJIOBSIHHO-CBUHIIOBOTO
9BTEKTHUYECKOTO M HE-IBTEKTUYECKOTO MPUTION
OTrpaHUueHa UX CIIOCOOHOCTHIO OBICTPO PACTBOPSITH
00JIBIIIOE KOMUYECTBO 30710Ta. Takoe pacTBOPEHHE
MOJKET MPUBECTH K 0€3BO3BPATHOMY pPa3pyIICHHIO
30J10TOr0 NokpbITHsl. [Ipunoi, cogepkamniuii 01080,
MOJKET PAaCTBOPUTH U YHUUTOKUTH TOHKOE 30JI0TOE
MOKpBITUE MEHEE YeM 3a 30 ceKyH/I.

IIpurmon u3 CrulaBa CBHHELYHHIUI 3HAYUTEIHHO
MEHBIIIE PACTBOPSIIOT 30JI0TO ¥ IPUMEHUMBI IIPU
TOJIIHE 30JI0TOTO MOKPBITHS MEHee | MUKpOHa.
Bornee Toro, TonmuHa NasHHOTO COEANHEHUS 30JI0TA
IIpyu ITPUMEHCHUU l/IH[ll/Iﬁ-CBHHLIOBOFO IIpUIIOA HE
npessbiaer 10 Mukpon 06e3 oOpa3oBaHus CI0s
OuMmeTtayeckoi napsl. PeabHbIe TECTHI
nokasainu, 4To npu 250 rpagycax cpaBHUTEIbHAS
PacTBOPUMOCTB 30JI0Ta IPU UCHOIB30BAHUY MPUIIOSL
50In/50Pb B 13 pa3 MeHbIIIe YeM IIpH TaiKe
OJIOBSIHHO-CBHHIIOBBIM IPUITOEM. YK€ OZMH 3TOT
(haxTOp HOCTATOUCH JISl UCTIOJIL30BAHUSI IPUTIOEB
WHJMI/CBUHEL, KOTOPBIE K TOMY € 001a1a10T
OYEHb MPHIMYHON CMaulBaEeMOCTBIO.

B nenom naiika npunoeMm ¢ UHIUEM HE OTIMYAETCS
OT MalKK OJIOBIHHO-CBUHIIOBBIM MPHUIIOEM C
UCTIOJIB30BaHUEM UACHTUYHOTO (hIFoCa,
MOIOrpeBaTeIsl MJIaThI U JKajia MasyIbHUKA.
KanugonpHble QIIFOCH CpeiHEeN aKTHBHOCTH
TIOIXOMAT A7 OONBINMHCTBA MpUMeHeHUH. Bee
CIUIaBbl MHAMM-CBUHEL JOBOJIBHO MSTKHE U MOTYT
OBITH PaCILIIONIECHBI IIPH KOMHATHOM TeMIeparype
0e3 peIBapUTEeILHOTO MOA0TPEBa.

CruiaBbl HHAMN/CBUHELL B PA3JIMYHBIX MIPOTIOPIIMSIX
UMEIOT TeMIIepaTypy miasiaeHus ot 156.6°C
(uucteiii maAnit) 1o 327.5°C (4ucThlii CBHHEN),
pucyHok 1. PacrekaemocTh/cMaunBaeMOCTh
npunoes coaepkamux oouee 80% cBUHIA OYEHB
cyabas, Mo3TOMY JUIs TAWK! HCTIONIB3YIOTCS IPHUIION
conepxamrie He 6one 80% cBuHMa. [{nana3zox
TUIABJICHHS — TEMIIEPATypa B )KUIKOM COCTOSTHAU
MHHYC TeMIIepaTypa B TBEPIOM — HAUOOBIIUH IS
npunoes coaepxkanux oT 10 1o 50 mporeHTOB
uHaust. CyIIecTByeT ABE IEPUTEKTUUECKHE PEaKIUN
B cruiaBe — ofHa npu 171.6°C, Bropas — npu
158.9°C, ¢ mpomexyTouHOM (ha30ii CIUIABICHUS,
Koraa (OpMHUPYETCs YEeThIPEXyrobHasl
KpHCTaJUTMUECKask CTPYKTYpa.




indium composition which has a liquidus temperature

of approximately 210°C and a solidus temperature

of approximately 185°C. Alloys in the lead-rich

phase field freeze dendritically by forming lead-rich. The
formation of these dendrites causes a surface

dimpling which gives the solder surface a somewhat
frosty rather than a shiny appearance.

If the device operating temperature exceeds 125°C,
indium-based solders are not recommended for use
against gold metallizations, as solid state diffusion of
gold may occur. In such cases you must rely on the
gold-tin eutectic solder.

Indium/Lead Phase Diagram

Haubomnee yacTo ayst maifku 30J10Ta HCIIOIB3YETCS
cruiaB ¢ 50 MPOIEHTHBIM COAEPIKaHUEM UHANSA,
KOTOPBIIl HMeeT TOUKy InaBieHus okono 210°C, a
3actbiBaet npu 185°C. IIpuroun ¢ 6onbum
COJIep’KaHNEeM CBHHIIA UMEIOT TOUKY 00pa3oBaHUs
JIEHIPUTOB — (POPMHUPOBAHNE CBUHIIOBBIX CTEPXKHEH
B criaBe. POpMUpPOBaHKE 3TUX JICHIPUTOB
BH3YaJIFHO CMOTPHUTCS KaK psiOb (paKOBUHEI) Ha
TTOBEPXHOCTH TIPHUIIOST BMECTO OJIECTSIIIEH POBHOM
TIOBEPXHOCTH.

B ammapatype ¢ pabounm anana3zonom Beime 125°C
JUISl TIAlKH 30JI0TA HE PEKOMEH/IYeTCsl IIPUMEHEHUE
NPUIOS C MHIHUEM, TaK KaK MOXET BO3HHKHYTh
NOJYNPOBOIHUKOBas Au(dy3us 30m0ta. B aTnx
Cilydasix cjelyeT IPUMEHSTDH 30J10TO-0JIOBSIHHbIE
9BTEKTUYECKHE TPHUIIOH.

®dazoBas AuarpaMma WHAAN/CBUHEI]

Gold is a noble metal and therefore does not oxidize or
tarnish to any appreciable extent. In electronics this
property makes gold suitable for a number of uses
including contacts for switches and connectors, where

it is plated as a surface finish. Gold is also used as a
solderable surface or as a preserving finish on circuit
boards and other assemblies.

Flux Choice

As gold is a noble metal strong fluxes are not required
to remove any oxides or tarnishes that may form. It is
even possible to solder gold without flux under certain
circumstances. However, if the plated layer is thin, the
gold can become totally assimilated into the solder. In
this situation flux choice is then determined by the
characteristics of the underlying metal.

For reflow temperatures in excess of 330°-350°C forming
gas is effective and may be used instead of flux. An
inert atmosphere will increase flux efficiency and simplify
cleaning issues in high temperature applications

where a flux is still required. For fluxless soldering with
high indium alloys an inert atmosphere is obligatory.

Alloy Choice

Gold is rapidly dissolved by the tin in molten solder. If
sufficient gold is dissolved brittle intermetallic compounds
can be formed in the solder joint. Joint configuration

or alloy choice needs to be done in such a way

as to avoid these formations as they can lead to premature
failure in service. The precise amount of tolerable

gold will depend on joint design and service conditions
but it is possible to make a few guidelines.

For eutectic/near eutectic tin/lead solders, the maximum
permissible amount of gold is generally considered

to be 3% by weight of the solder joint. There is

little danger of this being reached when soldering
conventional

Electroless Nickel Immersion Gold coated

PCBs where the gold thickness is typically only 0.03 -
0.07 microns. If the gold thickness is greater than 0.5

30110TO — 3TO OIATOPOIHBII MeTall, KOTOPHIA HE
OKHCIISICTCSA W HE TyCKHEEeT B OOJBITHHCTBE
ciy4aeB. B 351€KTpOHHOM POMBILIIEHHOCTH
CTOHKOCTB 30JI0Ta HCIIONB3YETCS B PAAC
OTBETCTBEHHBIX IPUMEHEHHH, TAKMX KaK KOHTAKTHI
JUTSI TIEpeKITtoYaTenell 1 pa3beMoB. 30JI0TO TaK Ke
UCIIOJIB3YEeTCsl KaK MOBEPXHOCTD JJIsl MOJIMaiKK Ha
IIEYaTHbBIX IlJIaTax.

Bri6op ¢uroca.

Jis maifku 30;10Ta OECCMBICIIEHHO TIPUMEHSTD
CHIIBHBIC (DITFOCHI TS yTAJICHHSI OKUCIIOB H TISITCH —
Ha HEeM X HeT. FIHOTIa 30J10TO MOKHO TMasiTh
BooOIIe 6e3 (mroca. K coxkaneHnto TOHKOe
30JI0Y€HHE MOXKET OBITh TIOJTHOCTBIO «CHEACHO»
(hirocom. B 3THX ciyyasx He0OX0IMMO TOAOHPaTh
(ir0C pyKOBOJCTBYSICH OCHOBHBIM METAJLIIOM B
Touke naiiku. Ecnu remneparypa naiiky npeBbllacT
330°-350°C BmecTO urtoca CTOUT NPUMEHSTH NMANKY
B MHEPTHOM rase. MlHepTHas atmocdepa
3HAYUTEIIHHO MOBBIIIAET (P (PEKTUBHOCTD ACHCTBUS
(hiroca B BEICOKOTEMIIEPATYPHBIX IIPHII0KEHHS.
[Tafika B mHEpTHOM Ta3e 00s3aTeNbHA, IS CITydacB
maiku 6e3 ¢urroca ¢ ICIOIb30BaHUE TIPHUIIOCB C
OOJNBIINM CONIEPKAHUEM HHIHSL.

Br16op npurtost

30710TO OBICTPO PACTBOPSETCS OJIOBOM,

coJiep KaInuMcs B pacIuIaBlIeHHOM Ipuroe. Ecim B
MassHHOM COEJMHEHNE PACTBOPHIIOCH JOCTATOUYHO
KOJIMYECTBO 30JI0Ta, TO MOTYT 00Pa30BbIBATHCS
XpYIKHE OMMETAIMYSCKHE CTPYKTYphI. [loaTomy
HEO0OX0AMMO TIIATENBHO MTO0NPATh NPUIIOH 11
WCKITIOUEHHS IPEKAEBPEMEHHOTO BBIXOJISl U3 CTPOS
anmapatypbl. HeOombImoe KomdecTBo 30J10Ta B
TOYKE TAWKH MPUBOAUTH K JIOTTYCTUMBIM
pe3yabpTaTtaM, HO HEOOX0IUMO CIIeZIOBaTh
HECKOJIBKUM IIPABHUIIAM.

JJ1s BBTEKTUYIECKHUX OJIOBSHHO-CBHHIIOBBIX MTPHUITOEB
JoIrycTiMo Hanmare He 6onee 3% 30moTa B
MassHHOM COEIMHEHUH. DTO HECKOJIBKO OMACHO
KOI'/1a MasieTCsi MIMMEPCHOHHOE 30JI0TO Ha I1e4aTHOM
mJare, Tak Kak ero tomiuHa oeiBaet 0.03 -




microns, the risk of embrittlement is considered significant
and non-tin based alloys, such as those based on

indium, are recommended. Indium dissolves gold at a
much slower rate than tin.

A number of indium-based alloys are available to suit
different requirements. When considering alloy

choice, both the operating temperature of the device
being soldered, and the maximum process temperature,
should be taken into account. A good rule of

thumb is to choose a solder with solidus no less than
50°C above the maximum device operational temperature.
An optimum process temperature will typically

be in the 30°-50°C range over liquidus.

The following indium alloys can be used successfully
against gold without the harmful effects caused when

tin bearing alloys are used:

0.07 muxpona. Ecnu TonmuHa 3010Ta He Oosbiie
0,5 MUKpOHa PHCK BO3HUKHOBEHHS XPYIKOCTH
CYIIECTBEHEH U CIIEAYET IPUMEHSTh IpHUITon 0e3
0JIOBA.

Brimyckaetcs HEKOTOpoe KOJIMYECTBO MPUIIOEB IS
YAOBJIETBOPEHHS PA3HBIM YCIOBHUSAM HKCILTyaTalluX
u naiiku. Criesyer NpuHUMAaTh BO BHUMaHHUE KakK
TemIepaTypy (GyHKIIMOHMPOBAHUS aIllaparypbl, TaK
Y MakCUMaJbHYIO TeMIieparypy naiiku. [Ipocroe
MIPaBUJIO — BEIOMpAKTE IPUIION C TOUKOI
3arBepaeBaHus Ha 50°C BeIIe HEOOXOAUMOU
paboueii TemriepaTypoii ycrpoiictea. OnTuManbHas
TeMIepaTypa naku mnpu 3Tom Oynet Ha 30°-50°C
BbIIIIC TOYKH ITJIABJICHU.

[TpuBenenHbie B TaOnuIe 2 NPUIION BIITyCKaeMbIe
KoMIanuen MHanym Xopolo NoaXo4sT JUIsl NaliKu

30J10Ta.
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# 290 143°C E 97In 3Ag
#2 154°C / 149°C 80In 15Pb 5Ag
#4 157°C MP 100In
# 204 175°C / 165°C 70In 30Pb
# 205 181°C/ 173°C 60In 40Pb
#7 210°C/ 178°C 50In 50Pb
# 206 231°C/197°C 60Pb 40In
#3 237°C/ 141°C 90In 10Ag
#1 266°C / 240°C 75Pb 25In
# 150 275°C /260°C 81Pb 19In
#12 310°C/290°C 90Pb 5In 5Ag
# 164 310°C/300°C 92.5Pb 5In 2.5Ag
#11 313°C/300°C 95Pb 5In

Ta6nnua COBMECTHUMOCTHU MTPUIIOCB U MAaTEPUAJIOB.




