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SOLDER FOR FORMATION OF CONTACTS TO CONVERTERS OF OPTICAL

AND X-RAY IMAGES

INTO THE ELECTRICAL

SIGNAL

The pasty solder is used in the technology of the installation of electro-radio elements. Such elements can be
microcircuits and optical and X-ray images microelectronic sensors with a hard raster [1]. Tinning of such sensor
contact surfaces and printed circuit boards, where such sensors are mounted and soldering of the sensors to the plate is
a considerable problem due to the need to remove corrosive active paste radical. The advantage of the developed solder
is low corrosion activity and high fluxing ability. After soldering, there is no need to clean the surface of the printed
circuit board and the contact sensor from paste redicals and chemical reaction products.

Because of the high printing density of the op-
tical and X-ray images sensors with a rigid raster,
when the distance between the current circles, the
width and thickness of the tracks can be less than
10 microns, the solder paste should have high
fluxing activity and not cause corrosion, while
providing satisfactory soldering.

The main disadvantages of known pasty solders:

1. Insufficient fluxing activity. The paste rad-
icals after soldering are corrosively active.

2. When soldering due to the presence of
rosin (up to 22%), there is the formation of a
large number of resinification products on a
surface that is soldered. Removal of these sub-
stances needs thorough washing with mixtures
of various organic solvents, and in some cases,
additional mechanical cleaning. This is associ-
ated with the significant technological difficul-
ties, especially with the high compactness of the
printed assembly and the presence on the printed
circuit boards without hull and hinged elements.

3. High rosin corrosion activity (acid number
170-180) leads to the maturation and dissolution
of the metal, which is soldered, especially when
soldered by the technology of mounting on the
surface, when the contact plane (CP) thickness
is 10-20 microns.

4. During the soldering process, compounds
are formed which, in conditions of high humid-
ity, can cause corrosion and reduce insulation
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resistance of printed circuit boards, especially
with high density of printed assembly (distance
between conductive tracks is 10 - 30 microns).
Maleic acid has a very large fluxing activity, but
at its content of = 0.5 - 3.0%, the insulation re-
sistance after soldering is reduced by 1-2 orders
of magnitude, which is in accordance with the
requirements of the STD, but is not acceptable
for special purpose radioelectronic equipment
(REE).

5. High activity of fluxing components (di-
ethylamine hydrochloric acid and maleic acid
(or maleic anhydride) leads to the maturation
and dissolution of soldered metal, especially
when soldered using surface mount technology,
when the CP thickness is of 10-20 um (Fig. 1).
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Fig. 1 Solder seam surface destruction. Raster
electron microscope. Mode of the secondary electrons.
Increase 2000°.



6. The paste fluxing activity reducing during
its storage. Because of the high corrosion ac-
tivity of the fluxing components (diethylamine
hydrochloric acid and maleic acid (or maleic
anhydride)) with the paste prolonged storage
(warranty period of 3 months or more) due to
the developed surface of the solder powder, its
oxidation occurs, which significantly reduces
the technological characteristics of the paste:
fluxing activity, wettability , spread ratio.

These factors reduce the reliability of the
contact of the optical and X-ray image sensor to
the board on which it is mounted. Their remov-
ing leads to the reduction of material costs, time
and funds for soldering technology.

Due to the fact that the distance between the
current paths may be less than 10 microns, the
solder paste should have high fluxing activity
and should not cause corrosion while provid-
ing satisfactory soldering. For this purpose, as
an active fluxing component, rosin and extra
relatively inactive succinic acid and glycerin,
which have the properties of a reducing agent
and greatly enhance the fluxing effect of the ros-
in, are selected. The introduction of the solvent
paste of succinic acid and glycerine reduces the
content of the rosin, which significantly reduces
the amount of product of the resinification and
simplifies the operation of laundering after sol-
dering.

In the proposed composition, the optimal
quantitative ratios of active reagents - rosin,
succinic acid, glycerol are selected in such way
as to provide sufficient fluxing activity (required
for wetting and spreading) without increasing
the corrosion activity of the paste solder.

The proposed composition is prepared in this
way [2].

Amber acid is thoroughly rubbed in a mortar
to a fine powder, then add glycerol and dissolve
in alcohol at a temperature of 70-80 ° C. In the
resulting solution, add a solder powder and mix.
Rosin is thoroughly rubbed in a mortar to a fine
powder then adds castor oil and dibutylphthal-
ate. The resulting mixture is heated to 90-120°C
and, when stirred, dissolved to obtain a homo-
geneous mass. Both solutions are combined and
also thoroughly mixed.

The trial of the proposed paste solder and
the known paste were performed by soldering
the prototype of optical and X-ray image sensor
samples to the printed circuit boards. The paste
remnants after soldering were not removed. Fur-
ther, accelerated tests of printed circuit boards
in a climate chamber at a temperature of 40°C
and a relative humidity of 98% were carried
out. After soldering and after performed accel-
erated tests, the insulation resistance of printed
circuit boards was measured, which depends on
the corrosion activity of the compositions. Flux-
ing activity was determined by the coefficient
of diffusion (for copper, silver). Results of com-
parative tests are given in tables 1, 2.

Table 1
Technical Paste flux, Prototype solder
characteristics which is paste
offered
Residual Resistance to Resistance to
corrosive PCB insulation | PCB insulation
activity after after soldering | after soldering
soldering. does not does not change.
change. After
After accelerated tests,
accelerated the resistance
tests, the decreases by
resistance does | 5-10 times.
not change.
Table 2
Paste rheological Paste flux, Prototype
characteristics which is solder paste
offered
Dispersion coefficient | 1.4 1.4
(after manufacturing)
Dispersion coefficient | 1.4 1.3
(after 1 month of
storage)
Dispersion coefficient | 1.4 1.25
(after 2 months of
storage)
Dispersion coefficient | 1.4 1.0
(after 3 months of
storage)
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The advantage of the proposed paste solder
is low corrosion activity and high fluxing abil-
ity when soldered, which does not decrease
with prolonged storage (the warranty period is
3 months or more). The resistance of PCB in-
sulation after soldering and accelerated testing
is not changed. After soldering, no cleaning of
the PCBs surface and contact nodes from paste
residues or chemical reactions is required. The
introduction into the composition of the paste
solder of succinic acid and glycerol allows to
reduce the content of rosin, which significantly
reduces the resinification products amount. The
economic efficiency at the invention implement-
ing is that, when practically the same cost of
chemical components (ingredients) as the proto-
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type paste, the soldering quality is significantly
increased and the reliability and operating (time)
of the equipment as a whole increases.
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MPUIIOH JIJIAA CO3AAHUA KOHTAKTA K IPEOBPA3OBATEJISAM ONTUYECKOI'O
U PEHTTEHOBCKOI'O U30BPAKEHUI B QJIEKTPUUECKUI CUTHAJI

HaCTOO6pa3HBII7I HpPIHOIZ HCIOJIB3YCTCA B TCXHOJIOTMHU MOHTAXa 3JICKTPOPAANOIJICMCHTOB. Ta-
KHC 3JICMCHTBI MOT'YT OBITh MHUKPOCXCMAMH U MHUKPOSJICKTPOHHBIMH JATYUKAMU ONTHYCCKUX U
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PEHTI'€HOBCKOTO M300paxeHui ¢ TBepAbIM pacTpoM [ 1]. JIy>keHre KOHTaKTHBIX IJIOIAI0K KOHTAK-
Ta CEHCOpa M TMeYaTHOU IJIaThl Ha KOTOPYIO TaKHe CEHCOPhl MOHTHPYIOTCS €CTh BaXHOM mpoobiie-
MOM H3-3a HEOOXOIMMOCTH YJAJICHUS! KOPPO3UIHHO aKTHBHBIX OCTAaTKOB MacThl. [IpenmymiecTBoM
pa3pabOTaHHOTO TPHIIOS SIBJISETCS HU3Kasi KOPPO3HUIHAS aKTHBHOCTH JIEATEIBHOCTb U BBICOKAS
¢mocyromas cnocoOHocTh. [Tocne naiiku, HeT HEOOXOIMMOCTH OYHUIIATH TTOBEPXHOCTh MEUATHOM
IUIaThl U KOHTAKTOB JaTYMKa OT OCTATKOB MACThI U MPOIYKTOB XUMHUYECKUX PEAKLUH.

KuroueBble ciioBa: npumnoii, CEHCOp, KOHTaKT
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T I Jlaspenosa, B. A. bopwak, H. I1. 3amoscvka, M. 1. Kymanosa

MPUIION 11 CTBOPEHHS KOHTAKTY 0O MEPETBOPIOBAYA OIITUYHOI'O
TA PEHTTEHIBCHKOI'O 30B5PA’KEHD B EJIEKTPUYHUIA CUTHAJI

[TacrononiOHMI TPHUITIE BUKOPUCTOBYETHCSI B TEXHOJIOTI] MOHTaXY €JIEKTPOPaIi0eIEMEHTIB.
TakuMu eneMeHTaMu MOXXYTh OyTH MIKPOCXEMH 1 MIKpPOEJIEKTPOHHI CEHCOPH OMPUYHOTO Ta PEHT-
TeHIBCHKOTO 300pakKeHb 3 >KOPCTKUM pacTpoM [1]. JIyniHHS KOHTaKTHHUX IUIOLIMHOK TAKUX CEH-
COpIB Ta JPYKOBAaHHUX IUIAT, HA SIKMX TaKi CEHCOPH MOHTYIOTHCS 1 MasiHHS CEHCOPIB € YUMAJIOI0
npo6ieMoro uepe3 HeoOXiAHICTh BUIAJICHHS KOPO3UHHO aKTUBHMX 3aJIMIIKIB macTu. [lepeBaroro
PO3pOOIIEHOTO MPUIIOI0 € HU3bKAa KOPO3iiiHa aKTHBHICTH Ta BUCOKa (piarocyroua 3maTHicTh. [licms
NasiHHS He NoTpiOHE OYUILEHHS MOBEPXHI IPYKOBAHUX IJIaT Ta KOHTAKTHUX CEHCOPY BiJl 3aJIMIIKIB
MacTH Ta MPOAYKTIB XIMIYHUX peaKIii.

Kuro4oBi ciioBa: npunoii, ceHCOp, KOHTaKT

33



	Fotoelectronika_ДО ДРУКУ 30.pdf
	Fotoelectronika_ДО ДРУКУ 31.pdf
	Fotoelectronika_ДО ДРУКУ 32.pdf
	Fotoelectronika_ДО ДРУКУ 33.pdf

