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USING NONSTATIONARY ELECTROLYSISFOR FORMATION SN-BI COATINGS

VIKTORYIA BRANTSEVITCH, ALEXANDER KHMYL
Belarusian State University of Informatics and Radioelectronics, Belarus

The use of periodic pulse reverse current allowftm tin-bismuth electroplated coatings, with higilue of
term storage stable solderability. The reseachligsi the influence of nonstationary electrolysissolderability of the
Sn-Bi alloy coatings have been demonstrated. Theoppate conditions for obtaining high-quality dree coatings
with high solderability have been found. The bestenis T,, = 1.0 A/dM, ziow: Trever= 4:1, = 0.1...1 Hz.

Among the special electrochemical coatings with bigality and reliability of solder joints in elemtic equipment, Sn-
coatings are especially pointed out. However, Suréends to spontaneously phase transformatianveeimperatures and
during prolonged operation. Numerous bath composifor formation of Sn-based alloys are develapedder to eliminate
this phenomenon. Zinc, nickel, antimony, silveppy, and bismuth are used as alloying compoimettisse baths.

Most economical and promising for conditions of eypsoduction of microelectronics are Sn-Bi, Sn-Sb,
Ag-Sn alloys [1].

However, existing processes for the formation qfadited by DC Sn-based coatings are inefficierit-(0,
0,12 m/ h), and don’t provide the desired soldiditplthat decreases after three months of stosga result of
high value of porosity and low texturing of the ting.

One way of solving this problem is the use of natighary electrolysis. As electrocrystallizatiorreunt
is one of the main factors determining the eledtemical and structural conditions for the cemeatatso it can
widely control quality of the coatings by changimgrent according to certain laws.

Using periodic pulse reverse (PPR) current eletitop leads to changing of ordinary way of crystal
formation, their growth and properties of coating.

PPR current is sequentially alternating cathodét amodic processes on one electrode. Periodicdisgthe
most active portions of the cathode (usually peidms) tends to equalize the surface, makes it sn@ferm. In this
case, number of lattice defects, porosity, andectrtf impurities in the precipitate are reducdd [2

Based on the above mentioned using nonstationactrelysis for deposition Sn-Bi-coating is current
and advanced affairs.

The influence of nonstationary electrolysis wagetson the Sn-Bi-coating. Plating solution contdine
SnSQ (50 gfl), Bi(NGy);3 (1.4 gll), HSO, (125 g/l), neonol AF-9-10 (4 g/l), additive CCN-82g/l), which was
manufactured by research and production associaB&M.M». Coatings were plated at room temperature.
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Electrodeposition was performed by using develoB8IR power supply SP 24-5. Power supply can
form pulses of positive and negative polarity, whparameters are set by the computer.

According to GOST 9.302-88 the functional propertié coatings were investigated.

Varying the parameters of PPR current leads tofdhmation of dense, uniform, fine-grained coatings
(Fig. 1) and allows expanding the range of opegatinrent densities.

It has been established that the value of the sslat@ading factor is reduced from the value fr@#3o
87% on a constant current (on the current densityn 0.5 to 2 A/drf). Solder spreading factor is index of
solder wettability of the coatings. Also, this D& hnology does not provide long-term storage adesalbility
due to its high porosity and a coarse crystallinacture.

Fig. 1 The influence of DC (a) and PRC (R§'60.5 A/dn?, y=1,67, f=0,1 Hz) on the structure of Sn-Bi coating

Reduction of solder spread factor with increasimgent density occurs due to the quality degereamaif
the coating under higher densities. The qualityediegation of surface is observed by using QG 1.8 A/dnT).
Using nonstationary electrolysis extends range pdrating current densities and allows to increasé lof
operating current and to form light metal coatimgth high value of the solder spreading factor. d&2&$ of
solderability after three months in laboratory dtind was conducted. It has shown that using naiastary
electrolysis leads to forming of coatings with higilue of term storage stable solderability (taliles3).

Table 1 — Solderability of Sn-Bi pulse electrodefemsalloy (i*'= 0,5A/dn?, f = 10 Hz)

f, Hz Solder spreading factor, % Relative variation, %
as-plated coatings stored
1,25 91,8 77,3 15,8
2 91,5 81,9 10,5
2,5 90,9 86,2 5,2
3,33 89,0 82,6 7,2
5 91,3 84,8 7,1

Table 2 — Solderability of Sn-Bi PPR electrodemasialloy (i2= 0,5A/dn?, y = 1,67)

f, Hz Solder spreading factor, %
as-plated coatings stored
0,1 89 76
1 91 78
10 90 83
100 84 70
1000 90 83

Table 3 — Solderability of Sn-Bi PPR electrodepsialloy with different ratios of length of the ¥eard
and reverse pulsg{= 1,0A/dn?, f = 1 Hz)

Solder spreading factor, %

Trorw- Trever
as-plated coatings stored
3:1 94 88
4:1 93 88
10:1 83 80
20:1 92 89

It's been established, that using PPR current alldv form Sn-Bi coatings with high value of
solderability continuing long-term storage.
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Optimal conditions for obtaining high-quality le&@e coatings with high solderability were develdpe
The best PPR mode was seleciég= 1,0A/dn?, tiom: Trey = 4:1,f= 0,1..1 Hz.

The author would like to thank staff of the ReshdraboratoryNe 10.2 of the research and development
department at BSUIR for their support and contidng.
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MODERN TECHNOLOGIESIN TASKSOF WEATHER FORECASTING

TATSIANA STADUB, YURI LIVSHITS
Belarusian National Technical University, Belarus

This article deals with modern technologies of mssing of weather information. The model WRF
(Weather Research and Forecasting) of weather &mting is described in it.

In the atmosphere there are the diverse physicalesses which are continuously changing its stdte.
physical condition of the atmosphere near the &astirface and in the lower 30 — 40 km is calledtiver. Data
for a weather forecast are gathered from variousces: meteorological stations, meteorologicaldwals, space
satellites, etc. World centers of a weather forecaseive information from all over the world andntpose
global weather forecasts (fig. 1).

Fig. 1. Composition of global weather forecast

Weather forecasting are used synoptic, statistindlnumerical methods. Synoptic method of forengsti
is based on the analysis of weather charts. Stafigorecasting methods allow the past and preseté of the
atmosphere to predict the future state of the vegatle. predict changes in various meteorologieabmeters in
the future. Numerical weather prediction (NWP) beeaa significant source for weather forecasts. Nwieel
is a modern set of computer programs that contaathematical and physical equations / algorithnetscribe
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