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VACUUM SOLDERING SYSTEMS




Void-free soldering in vacuum and protective gas atmosphere

Soldering is one of the most complex process steps in electronics
manufacturing.
Key soldering objectives:

1. Building an optimal temperature profile
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2. Minimizing solder joint defects
Vapor-phase soldering Vacuum soldering

Gas-volds Brazed joint zone

«  Vacuum soldering

«  Process atmospheres:
- hydrogen H2
- forming gas H2 (5%)+ N2(95%)
- formic acid vapor HCOOH



SAVTECH R vacuum soldering equipment

SAVTECH R equipment is made for void-free vacuum soldering in protective
and gas atmosphere. Designed for sealing metal-ceramic packages of all types by
vacuum soldering, and for die attach with solder preforms and pastes in hybrid
microassemblies, power electronics, LEDs and MEMS devices.

SAVTECH R vacuum soldering equipment is perfect for small-batch flow
production and compatible with any solder pastes and preforms whitch thermal
profile lies within the heating and cooling parameters of the system.

The HCOOH process atmosphere activates the surfaces of the soldered
components and removes oxide films from them. Adjustable heating, temperature
hold and cooling rates, combined with the ability to evacuate the chamber,
produce solder joints of significantly higher quality than those, obtained in
atmosphericovens.

Flexible equipment configurations make it possible to build a production line
based on these systems for soldering a wide range of components.



Models

Heating method

Working area, mm

Loading height, mm
Cooling method

Heating temperature, °C
Heating rate, °C/min
Cooling rate, °C/min
Vapor delivery system

HCOOH (formic acid)

Gas supply lines equipped
with digital MFCs

Dry vacuum pump

Residual pressure, Pa
(with option, Pa)

Max. pressure, bar
(with option, bar)

Additional gas supply line
Additional top IR heating
Flux trap

Power supply

Main technical specifications

R200E
R320E
R400E

IR

200x200
320x320
400x400

50 (M) 1 100 (L)
Nitrogen (gas)

450
150

60

No

N,

Included

1,5

No
No
No

380V, 50 Hz, 3 phase

R200

R160C R320C
R320
R400 R250C R650C
IR Heated copper plate
200x200
320x320 160x160  320x320
400x400 250x200  650x320
50 (M)n 100 (L) 50 (M) 1 100 (L)

Nitrogen (gas) ~ Accelerated plate

cooling
450 450
150 180
60 250
Yes Yes

N, +1 channel for
H,, forming gas
or other gas

N, +1 channel for
H,, forming gas
or other gas

supply supply
Included Included
! 1
(0,001)
1,5 1,5

Option, up to 4 Option, up to 4

Option Option
Option Option

380V, 50 Hz, 3 phase 380V, 50 Hz, 3 phase



SAVTECH soldering oven modifications

Vacuum soldering ovens for electronic components can generally be divided
into two series by the method of heating:

RC
With conductive heating
heating and cooling by a temperature-controlled plate

« hightemperature-controlaccuracy

« heating and cooling rates are
almost independent of assembly
mass

R

With IR heating

heating by IR lamps and cooling with
nitrogen flow

"

« for small assemblies with a small
contact area between the plate
surface and the soldered product,
or for boards with low heat capacity




Control system

Vacuum soldering ovens operate under SCADA system allowing to control
the process both from the screen on the front panel of the oven and remotely via
asecureVPN connection.

The control systemis based on anindustrial programmable logic controller.

Number of recipes, pcs.
Access rights separation
Process data logging

Operating mode

Temperature profiles

Optional remote control over Wi-Fi using a
tablet computer

at least 100
Process engineer / Operator
to USB flash drive
Automatic / Manual

Creation and saving of heating profile
programming with PID control

Optional



Options

Top heating

For soldering assemblies of complex design, additional top IR heating is
installed alongside the bottom conductive heating and conductive cooling
(combined-heating oven).
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Soft pump-down

While soldering lightweight products with a complex design of the
"sandwich" type, such as power diode packages, it is recommended to reduce the
pumping speed of the oven vacuum pump using the soft pump-down option, to
prevent the components from shifting during the first seconds of vacuum pump
operation.

Overpressure (up to 4 bar)

With reinforced vacuum chamber lid locks, it is possible to solder packages
that must retain a slight positive pressure in their final sealed state.

Soldering oven

| | Solder

9 N, P
Package lid

Temperature-controlled plate
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Options

Up to 4 additional gas lines Chiller

Vacuum soldering ovens can also be equipped with:
«  Power-failure protection system (built-in UPS)

«  Flux capture system

«  Special tooling for soldering complex assemblies



Special tooling

The final strength and uniformity of a solder joint depends not only on strict
adherence to the vacuum soldering process, but also on proper tooling. This is
cricial for lightweight products. When the melt reaches the liquidus temperature,
unfixed structural elements may shift. This shift leads to rejects of finished diodes,
since they may end up short-circuited, and to degraded mechanical strength. For
example, while soldering dies into power diode packages, tooling plays a
significant role, providing both clamping of the diode "sandwich" with the die in
placeandits centering.

Samples of soldered products obtained using special tooling

Tomographic analysis of a soldered power diode
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