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WORKFLOW

Professional PCB production including galvanic PTH solder mask... Components printing... upgradeable to multilayer
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ORIGINAL BUNGARD
PRESENSITIZED BOARD

The name ORIGINAL BUNGARD stands for
highest quality and processing safety of pre-
sensitized laminates. Like no other comparable
product, this material allows a fast, flexible and
faultless production of PCBs in small series and

prototypes.

We use first-choice laminates approved and certi-
fied by UL, NEMA, DIN, IEC and others.

Several types of laminates, i.e. FR2, FR3, CEM1,
and FR4 are available in thicknesses of 0.5, 0.8,
1.0, 1.6, 2.0 and 2.5 mm with either 18, 35 or 70
microns copper. The max. panel sizeis 510x 1150
mm. Our cutting service provides sheets down to
50 x50 mm min. size, with an accuracy of 0.1 mm.

PHOTORESIST

We coat the laminates with a special positive
working liquid resist made according to our own
recipe. The resist features highest exposure sensi-
tivity, short processing turns and large processing
latitude. The equal and dust-free coating has a
defined thickness of 5 um. The maximum spectral
response is in the range of 350 - 400 nm. The line
resolution is limited only by the type of exposure
unit. Typical exposure times are 90 seconds on a
setwith fluorescent neontubes. The resist
allows multiple exposure.

Referring to our special developer, at 20 °C the
developing time is less than 45 seconds. On the
other hand, the resist is absolutely stable for more
than 5 minutes in the developer. It is resistant to
acid etching or galvanic chemicals and even per-
mits alcaline etching at a ph-level less than 9.5.

The boards are protected against mechanical
damage and unwanted exposure by a special, blue
coloured adhesive foil. Due to this protective foil, no
flitters appear when cutting or milling the boards.

Each board is subjected to chemical and physical
controls and tests before and after coating.

A shelf live of more than 1 year under normal
storage conditions is guaranteed. Even 10 year
old boards still work.

PRE-SENSITIZING SERVICE

We can coat boards thatyou supply with photoresist.
The max. board size is 530 x 1160 mm, the min.
board thickness is 0.3 mm. Our pre-sensitizing
service includes cleaning, double sided coating
in dip technology, pre-aging, optical control and
protection foil. Attention: dip rim 10mm on top
and drip rim of 10 mm at the bottom will reduce
usable size by 20 mm on the short side (530 mm
will go down to 510 mm). The rim is on request
removed without charge.

BUNGARD NEGATIVE PHOTO-
COATED BASE MATERIAL

As an alternative to our Bungard Positive Liquid
Resist, you can also have all raw plate formats
coated with a negative-developing tenting resist.
In contrast to the liquid, approximately 5 um thick
positive resist, the negative resist is 35 um thick
and is laminated as a film and packaged in a light
protection paper.

In this resist, the exposed areas are hardened by
the light and remain on developing; The film tem-
plate must therefore be created as a negative. The
exposure time on the Bungard Hellas is approx. 25
s and after the exposure a color change from light
blue to dark purple can be seen directly. You need
special negative developer. Negative laminate is
advantageous in longer etching processes (e.g.,
with thicker SMD stencils) because the resist will
withstand the spray beam longer by the larger resist
thickness. Disadvantage is the sensitivity and short
shelf life. Order only the currently required need
and process the plates as soon as possible and
only in the yellow room condition.

We also distribute laminators and photoresists on
roll for self-laminating.
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STANDARD CUTTINGS FR4

Format (mm)

1.5 mm 1.5mm

35 um Cu

70 um Cu

210x300 210x 300
200 x 250 200 x 250

150 x 250 150 x 250
160 x 233.4 160 x 233.4
150 x 200 150 x 200
125 x 175 125 x 175
100 x 160 100 x 160
75 x 100 75 x 100
PANELS FR4
Format (mm)
0.5-1.5mm 0.5-25mm
18 um Cu 35 um Cu

510x 1150x0.5
510x 570x0.5
510x 1150x 0.8
510x 570x0.8
510x 1150x 1.0
510x 570x1.0
510x 1150x 1.5
510x 570x1.5

PANELS FR2

510x 1150x0.5
510x 570x0.5
510x 1150x 0.8
510x 570x0.8
510x1150x 1.0
510x 570x1.0
510x 1150x 1.5
510x 570x1.5
510x 1150 x 2.0
510x 570x2.0
510x 1150x 2.5
510x 570x2.5

Format 480 x 1000 x 1.5 mm
35 um Cu single or double sided

PANELS FR3

Format 510x 1150 x 1.5 mm
35 um Cu double sided

PANELS CEMI1

Format 510 x 1150 x 1.5 mm

35 um single sided

CUTTING SERVICE

We cut down all boards to non-standard sizes
on request. The maximum board size is 510 x
1150 mm, the minimum size is 50 x 50 mm.
Remains will be included. Boards >= 2 mm
will be cut by saw. Saw cutting loss will be 3

mm per piece.

Latest and updated product specification is published under www.bungard.com © 2024/2025 Bungard Elektronik

0.5-2.5mm
70 um Cu

510 x
510 x
510 x
510 x
510 x
510 x
510 x
510 x
510 x
510 x
510 x
510 x

FR4 blue/black 35 um
510x1150x 1.5 510x1150x1.5
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SPECIAL PURPOSE LAMINATES

Besides our ORIGINAL BUNGARD fotopositive
coated base material we offer a wide range of
laminates related to pcb manufacturing.

Engraving plates

for Front Panel Engraving. Size approx. 500 x 1000
x 1.5 mm. Black and nature available.

Technical glass fibre laminate

no copper clad, no photoresist, size: 510 x 1150
x1.55 mm

Drill backing boards

Drill backing boards for drilling pcbs e.g. with the
BUNGARD CCD.

in stock: 500 x 1000 x 2.5 mm

500 x 1000 x 6 mm

245 x 330 x 6 mm
Multilayer production
Prepregs (250 x 350 x 0.2 mm)
outer layer (FR4 250 x 350 x 0.3 mm 18/00)
inner layer (FR4 250 x 350 x 0.5 mm 18/18)
separation foil

(packing size for Prepregs and separation foil 50
pcs. each)

#

Copper clad laminates

FR4, CEM1, FR2, without photoresist. Approvals
and standards as for presensitized boards.

The copper surface is not yet brushed.

FR4, panel size 510 x 1150 mm,

e Thickness 0.5 mm; Copper clad 18 um, 35 um
and 70 um; single or double sided

e Thickness 0.8 mm; Copper clad 18 um and
35 um; single or double sided

e Thickness 1.5 mm; Copper clad 5 um; single
sided; Copper clad 18 um, 35 um, 70 um and
105 um; single or double sided

e Thickness 2.0 mm; Copper clad 35 um and
70um; single or double sided

e Thickness 2.5 mm; Copper clad 35 um and 70
Mm; single or double sided

CEMI

panel size 510 x 1150 mm, Thickness 1.5 mm
Copper clad 35 um single sided

FR2

panel size 500 x 1000 mm, Thickness 1.5 mm
Copper clad 35 um single sided or double sided.

FR2 is perfect forisolation milling, because routers
and drills will last much longer.

FR4 THIN LAMINATE
in 0.125 mm and 0.2 mm thickness

For semiflex application and multilayer!

The Bungard semiflex base material combines
the advantages of the simple processing of the
Bungard standard base material with flexibility
for special applications.

Board formats:

100 x 160 mm 35 um Cu
210 x 300 mm 35 um Cu

510 x 1150 mm 35 um Cu

Latest and updated product specification is published under www.bungard.com © 2024/2025 Bungard Elektronik

Please note that we sell boards of 100x160 only in
units of 35 and 210x300 only in units of 8 boards.

BUNGARD COTHERM:

For many applications customers demand
a better thermal dissipation. One possible
solution for heat problems are so called
metal core boards, which consists of a 35
Um copper layer, a 100 um isolation layer
(FR4) and a 1000-2000 um Aluminium layer.

Bungard offers this PCB type with brand name
Cotherm. Cothermis available with or without
photosensitive resist and in these formats:

SURFACE:

If you use ORIGINAL BUNGARD Photoposi-
tive Coated PCBs, there is a simple technical
alternative to protect the surface of your PCB:

Step 1:

Etch your ORIGINAL BUNGARD PCB as
usual.

Step 2:

Develop the photoresist after etching once
again with a negative film (solder PADs open).

ALUCOREX
PRESENSITIZED ALUMINIUM

This product is perfectly suitable to manu-
facture front panels, machine or information
plates as well as tampon printing clichés.
ALUCOREX consists of an aluminium alloy
which is anodized in a unique treatment se-
quence. After anodizing we coat the boards
with a specially adjusted, high-resolution and
resistant positive photo-coat. To protect the
coat from mechanical damage or uninten-
tional exposure we provide the boards with a
light protection foil.

Making a front panel from ALUCOREX is
simple and safe. The procedure takes only
minutes and you need no equipment besides
an exposure unit and a developing tray. The
main steps,

e exposure and
o developing
take together only 5 minutes.

The colour of the ALUCOREX-boards is
already established in the scratch, light and
chemical proof anodized layer. The exposed
parts of this layer are removed during the
developing process.

Metal core board:

Cotherm 1000/100/35 um;
Format 530 x 1150 mm (1,0 mm; 1 x 35 CU)

Cotherm 1500/100/35 um;
Format 530 x 1150 mm (1,5 mm; 1 x 35 CU)

Cotherm 2000/100/35 um;
Format 530 x 1150 mm (2,0 mm 1 x 35 CU)

Step 3:

Apply our immersion tin SUR-TIN just
tothe now open PADs. The photoresist
will stay on the tracks and protectthem.

This procedure is not widely known,
but gives excellent results. Good sol-
derability on the pads, nice optic and
no extra costs!

Image transfer can be done either positive or
negative. With a positive image you receive
a blanc background and coloured writing or
image. With a negative image you will receive
a coloured background with blanc writing.

The front panels can easy mechanically
processed. With careful handling they can be
drilled and punched through the protection
foil before exposure. The specially adapted
developer is neutralized afterthe job and can
be disposed into the drain. No hazardous
waste is created.

One ALUCOREX panel is 480 x 980 mm.
We deliver the material in these colours:
black matt, black brilliant, red, green and
blue brilliant.

e Black mattis availablein0.5,1.0,
1.5,2.0,2.5and 3.0 mmthickness

e Black brilliant in 1.0, 1.5, ,
2.0 and 2.5 mm. L

o Red and Blue brilliant (both
sides are usable) is
on stock in 1T mm
thickness, as well )
as the green brilliant *
clichés, which is only
single sided usable.

N
i
N
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Cotherm can be processed like normal base
material. Please note, that the isolation layer
is very thin. With unskilled mechanical pro-
cessing you can create contact between the
copper layer and the aluminium layer. When
etching, the aluminium must be completely
covered against the attack of the etching
agent. This is why we put protection foil on
both sides of the Cotherm board.

TR T B

boards according to your wishes till board
size 50 x 50mm. Being stored in a cool and
dry condition the material has a guaranteed
shelf life warranty of up to one year. Tests
have shown that even 10 year old material
can still be processed.

colour deviation

possible
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SMD STENCILS

FOR SOLDER PASTE APPLICATION

From now on, there is a quick, cheap and easy way
to make your metal template on your own. With
already existing machines and withoutinterfere
of existing processes.

To do so we offer both positive or negative pre-
sensitized metal templates in many dimensions,
in different thicknesses and hardnesses.

Being coated with a chemically resistant photoresist
of high line resolution and steepness, these
templates offer you all the advantages already
known from the presensitized laminates for PCBs. 7

Brass boards are available in 500 x 1000mm.
Thicknesses: 0.2, 0.3, 0.4, 0.5, 0.8 and 1.0 mm.
Other thicknesses on request possible.

German Silver (CuNiZn) board size 280 x 1000.
Thicknesses: 0.1, 0.15, 0.2, 0.3, 0.4 and 0.5.
Other thicknesses on request possible.

NE-CUT

BOARD CUTTER

The Board Cutter Ne-Cut was specially developed to
cut PCBs up to 3.0 mm of thickness or aluminium
up to 1.5 mm. If desired cutting of steel sheets up
to 1mm or plastic up to 5 mm is possible as well
as cutting of film sheet material or paper. With the
transparent hood and the removable downholder
you can cut pieces ,on sight”.

Features

Cutting width max. 530 mm
Two blades made of hardened and ground steel

Spring loaded built-in clamping unit in the front
(removable)

Bedstop with metric scale in the right front

Fully adjustable back stop with metric scale for
batch work (0...300 mm)

Angle and scale tolerance 0.1 mm

T

Durable full steel construction
o All important parts angular adjustable
¢ Simple exchange of blades

¢ Adjustable cutting angle

e Adjustable clearance

NE-CUT

Sizes (LxWxH): 740 x 450 x 290 mm
Weight: 66 kg

Page 10 Latest and updated product specification is published under www.bungard.com © 2024/2025 Bungard Elektronik

STENPRINT 3000

STENCIL PRINTER

The StenPrint3000 is a manual printing
system with a stable base for a high print
quality. The solid construction provides
clean and reproducible pressure with simple
handling, even with small components and
fine structures down to 0.5 mm.

It is ideally suited for the production of
prototypes and small series.

In the basic model, one-sided and double-
sided printed circuit boards can be printed
with the help of the magnetic circuit board
holders.

For this purpose, the circuit boards are fixed
on the base plate and supported by the
magnetic circuit board holders. By means
of rotary knobs, the print alignment can
be performed quickly and easily in X-Y and
Theta axis.

A parallel lift ensures a clean separation
of the printed circuit board and stencil and
guarantees a perfect print image.

For double-sided printing you can fix the
pcb with the magnetic pcb-holders (this is
mandatory when using the universal stencil
clamping frame)

VARIATIONS

Three types of stencil supports are available.

Stencil holder frame

Forthe simplest of tasks, there is the universal
stencil holder frame in which the stencils can
be easily clamped without tension.

Stencil clamping frame

Optimal is the use of the universal stencil
clamping frame. Various stencil sizes can
be used here. The tensioning is carried out
from two sides. No perforation of the stencil
is required.

STENPRINT 3000

400 x 640 x 150 mm
lid closed

545 x 360 mm

max. 460 x 30 x 355 mm
max. 390 x 290 mm

Dimensions (LxWxH)

Floor space
Clamping frame size
Table / usable area

Adjustment range X /Y +/-7,5 mm
Theta adjustment range +/-3°
Parallel lift 2 mm
Weight approx. 15 kg plus options

With stencil holder frame:
Template size
PCB size / usable area

max. 420 x 320 mm
max. 380 x 280 mm

With stencil clamping frame:
Template size
PCB size / usable area

max. 360 x 280 mm
max. 330 x 270 mm

With magnetic holder set for two-sided printing:
Circuit board bottom max. 18 mm

Mounting rail

The third option is a mounting rail for the
use of fixed aluminum frames or common
quick-release systems.

Latest and updated product specification is published under www.bungard.com © 2024/2025 Bungard Elektronik
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FILMSTAR-PLUS

PHOTOPLOTTER

Filmstar-Plus is the name of the next generation
of our bitmap photoplotter series. Optimized for
inhouse production of high end film layouts at
reasonable price level the system can directly
proceed (extended) Gerber files (RS 274X or RS
274C) or b/w bitmap (.bmp) files.

Filmstar, your nicely designed partner in cost ef-
fective production of your required film artworks.

Features:

* Film is fixed on a rotating drum. A highly focused
red light laser diode is moving stepwise alongside
that drum, driven by a precise stepper motor with
worm and gear drive. Of course, all settings are
software adjustable, calibrated and controlled.

* Film data read in either by USB connection to
your computer or by USB stick.

e Full software package belongs to extend of
delivery. It offers all required functionality like
film arrangement, reverse and mirror image
selection, preview, print preview,
editing of aperatures (e.g. for
soldermask films oversi-
zing) and lots more.

HITHIT
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Features:

* Precise edge definition in photo quality

* Perfect blackness results in perfect opacity

* Extended software package included in delivery

Improvements compared to Filmstar FP 8000:
Higher resolution, up to 16 256 x 25 400 dpi
Stand alone unit - no separate PC necessary.

Data can be transferred to the plotter either via
USB stick or via USB cable

New electronics with Touch-Display and intuitive
user interface

Software update: customized Windows optics,
Windows routine for opening and saving of files.
Higher resolutions in Gerber2bitmap, various
calibration programs in Run_Photo_USB

3 different plot speeds for either high precision
or less time consumption

FILMSTAR-PLUS

max. plot format

max. film size

Small 250 x 380 mm?2 230 x 360 mm?2
Standard 390 x 380 mm?2 360 x 360 mm?2
XL 380 x 460 mm?2 360 x 430 mm?2

output resolution from 1625 ...16256 dpi x 12700 dpi
(25400 dpi internally)

Plotting speed: 7 mm of film width (x 365mm film
length) per minute for 2032 dpi. (20% quicker at
1625dpi, half speed for 4064 dpi)

Source of light: Laser diode 670 nm (red)

Data input: Gerber (RS 274D, RS 274 X), high
resolution BMP

Photoplotter software, included on CD:

Gerber viewer; automatic aperture converter for all
known electronic CAD layout systems

D-code editing, output preview & print

Interactive, absolute or relative image positioning,
film and drill panelization

Reversed (negative) plotting, image mirroring

Control software requires computer with
Windows XP™ to Windows 10™ (64-bit), USB port

Dimensions (LxWxH): 700 x 350 x 200 mm

Weight: approx. 20 kg

Power supply: External power supply
110V-240V / 24V-2A

BUNGARD LASER
DIRECT IMAGING
(LDI)

Bungard LDI, UV laser directimaging system
for all common types of photoresists.

Target Customers are electronic developers
with frequent layout changes, who want to
process their PCB prototypes (e.g. antenna
structures), in wet processing technology
according to industrial standards. Most
samples shown here were typically made in
about 3 minutes.

The laser head has a resolution better than
50 microns and will be available either as an
add on item for existing CCD machines as
well as a complete CNC system that can not
only expose but also drill and route.

The Bungard Laser Direct will be able to
expose a Eurocard pcb in about 15 minutes,
depending on the packing density and aspect
ratio. To control the laser unit the software
LaserProis required. In LaserPro travel speed,
travel height, light energy and start delay
(Prelight) can be setfor currently 1 - 15 tools.

LaserPro processes HPGL data (HPGL
7475A) in the same manner as the other
operating software for the Bungard CCD
RoutePro and DispPro. If necessary, the
CAD-CAM software IsocamPro is required to
convert Gerber Data into HPGL travel paths.

After exposure, the boards can be developed
and etched like our normal presensitized base
material. The Bungard LDI does not remove
copper from the substrate. When lasering
copper dangerous gases are produced,
that need special collecting neutralizing and
disposal measures. In our opinion, etching is
the far more user friendly option.

With the Bungard Laser Direct Imaging
prototypes can be realized more quickly and
accurately than with previous technology. For
small series production, we still recommend
to make a layout film with the Bungard Film-
star and expose with the Hellas or - for finer
resolution - with the EXP 3040 LED

The Bungard Laser head and the software
LaserPro are offered at an unbeatable price.
They can be retrofitted to all Bungard CCD
machines younger than in 2006. Ask us for
a quote!

et g
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LASER DIRECT IMAGING

Laser class: class 3B
Power: 120 mW
Dimensions (LxWxH): 47 x 47 x 110 mm

Safety:

a) Magnetic safety switch; laser turns on only if
the unit is mounted facing downward into the
CCD holder

b) PVC-protection cover with door switch and
filter screens recommended

Power connection: Via Bungard CCD

Control: Via Bungard CCD/RoutePro3000

Requirements: Bungard CCD

Software RoutePro3000
Laser-License for RoutePro3000

Application:

Exposure by UV-laser diode; wave length approx.

406 nm; suitable for positive- and negative photo-

resist, solder mask and Alucorex

Page 13
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HELLAS LED

VACUUM EXPOSURE UNIT

High precision vacuum exposure unit especially
designed for double sided contact exposure of
presensitized base materials such as tampon
printing clichés, PCBs, front-panels, daylight films
and other UV sensitive coatings.

Features

e The Hellas LED 1S is equipped with 42 LEDs
and the Hellas LED 2S with 84 LEDs, mounted
over a special reflector on each side

o Special reflectors for minimum undercut
o Less energy consumption

o longer worklife of the lights
(now +- 10.000 hours)

o quickstart (less than 1 second)

e maintenance free

Picture shows
LED 2S

Analogue light emission display
Lower exposure surface from 8 mm special glass

Upper exposure area from structured mylar foil
in a sturdy frame

Working area 575 x 365 mm
Suitable for fine-line PCBs

Maintenance free vacuum (>60%) with gauge
display, 1380 |/hour continuous rating

Digital timer 1 second - 9 min 59 sec. with
count-down, auto-reset and beeper

Built in cooling fan allows long time exposure
or baking processes

Separate choice of upper/low exposure possible

Sturdy steel housing

EXP 3040 LED

HIGH SPEED DOUBLE SIDED
EXPOSURE

The EXP 3040 LED is a high speed double
sided exposure machine mainly designed for
high resolution production of printed circuit
boards, stencils and clichés in small and
medium quantities !

Two special 50 W LED bulbs ensure almost
parallel light.

Construction

Sturdy aluminum frame construction. The
chassis consists of a sliding drawer system.

Operation

EXP 3040 LED guarantees a perfect expos-
ure within @ minimum of time and energy
consumption. A touch display allows easy
preset and read out of all settings. UV-light
emission controllers are not necessary with
LED technology because the bulbs have
a lifetime of plus 10.000 hours with very
constant light emission.

e "

= —————————— 4
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HELLAS LED
Dimensions (LxWxH):
Weight:

Electrical Connection:

Exposure area:
Number of LED

Separate switch on and
shutdown of the
exposure flat

Permant Exposure
Cover Switch
Digital timer
Cross-flow fan

Milky Foil for Clichee

Hellas LED 2S

620 x 650 x 240 mm
approx. 40 kg

230 V~, 50-60 Hz,
approx. 300 W

approx. 570x 300 mm
2 x84
Yes

Yes
Option
Yes
Yes
Option
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Hellas LED 1S

620 x 650 x 240 mm
approx. 40 kg

230 V~, 50-60 Hz,
approx. 200 W

approx. 570x 300 mm
1 x42
No

Yes
Option
Yes
No
Option

Hellas LED 2S XL

680 x 650 x 240 mm
approx. 45 kg

230 V~, 50-60 Hz,
approx. 300 W

approx. 575x365 mm
2 x84
Yes

Yes
Option
Yes
Yes
Option

Hellas LED 1S XL

680 x 650 x 240 mm
approx. 45 kg

230 V~, 50-60 Hz,
approx. 200 W

approx. 575x365 mm
1x42
No

Yes
Option
Yes
No
Option

A vacuum pump provides a close and uni-
form contact between artwork and board.
The machines have powerful cooling fans
for the LEDs.

Features EXP 3040 LED:

o Max. Working area 300 mm x 580 mm
(recommended: 300 mm x 400 mm)

e Vacuum assisted drawer
o Suitable for fine line PCBs

o Suitable forexposure and curing of solder mask.
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EXP 3040 LED

Power suppy:

Fuse:

Unit Size (WxDxH):

Weight:

90-230 V, 50-60 Hz,
1-phase, 4 A, 800 W
5A

780 x 820 x 1620 mm
120 kg
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JET 34D

SPRAY ETCHING MACHINE

Powerful spray etching or spray developing machine
mainly designed for use in pcb labs. Capacity up
to 3m?/h possible (single-sided, positive material).

Features

e Maintenance free system with self-cleaning

nozzles

Etching speed of 35um Cu within 90 seconds
(warm Fe-llI-Cl)

Line resolution better than 0.1 mm

Big lid for easy loading, with built-in security
switch

Recommended board size: 300 x 400 mm
(Maximum 350 x 450 mm)

Small PCBs can be fixed on carrier with adju-
stable holder

Easy and clean handling by hinge free lid and
handle outside of machine

If you turn the carrier you can etch double sided
Overflow wash tankin the frontfor rinsing etched
boards

Digital timer with countdown, auto-reset and
beeper

Sturdy construction fully made of PVC and
titanium

JET 34D

Dimensions (LxWxH): approx. 600 x 700 x 1100 mm

Working Level:
Power supply:

Tank capacity:
Weight:

900 mm

220 V~, 50Hz, approx. 1.5 kW

161
35 kg
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o Suitableforall common etchants. Also well suited
for spray developing of dryfilm resist (anti-foam
agent recommended)

e Strong 1000 W heater with thermostat and
over-heat fuse

e 3 cog valves (etching tank, rinse overflow, rinse
inlet)

SPLASH

SPRAY ETCHING MACHINE

Spray etching machine for laboratory use with
integrated static rinse. Machine is suitable for
double sided material. Special emphasis was
put on ergonomical and clean etching and
rinsing as well as on low chemical drag out.

Features
¢ Maintenance free system with self-cleaning
nozzles and magnetic pump

e Etching speed of 35 um Cu within 90
seconds (warm Fe-I1I-Cl).

¢ Big window to the etching chamber made
from transparent PVC.

e Maximum board size: 210 x 300 mm.
Splash XL: 300 x 400 mm

e Line resolution better than 0.1 mm
(100 um)

e Suitable for all common etchants

Lid to the etching chamber with safety
switch

Removable board holder made from Tita-
nium and PVC. Can be locked in drip-off
position

Easy access to the etching chamber.

Strong 1000 W Quarz heater, controlled
by thermostat

Overheat fuse

Digital timer with count down, auto reset
and beeper.

Integrated rinsing zone with drip off holder.
3 cog valves for all tanks

Suitable for spray developing
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SPLASH

Power supply: 230 V~, 50 Hz, approx. 1,5 kW
Dimensions (LxWxH): 600 x 660 x 1200 mm

Working Level: 900 mm

Etchingformat: 210 x 300 mm

Weight: 35 kg

Tank capacity: approx. 23 |
SPLASH XL

Power supply: 230 V~, 50 Hz, approx. 1,5 kW
Dimensions (LxWxH): 800 x 650 x 1200 mm

Working Level: 900 mm
Etchingformat: 310 x 400 mm
Weight: 40 kg
Tank capacity: approx. 35 |
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Power supply:
Dimensions (LxWxH):
Working Level:
Etchingformat:
Tank capacity:
Weight:

Power supply:
Dimensions (LxWxH):
Working Level:
Etchingformat:
Tank capacity:
Weight:
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SPLASH CENTER

230 V~, 50 Hz, 1,5 kW
1000 x 670 x 1200 mm

210 x 300 mm
1x231+ 1x121+3x81

SPLASH CENTER XL

230 V~, 50 Hz, 1,5 kW
1140 x 770 x 1200 mm

310 x 400 mm
1x351+1x221+3x151

SPLASH CENTER

SPRAY ETCHING MACHINE

Laboratory etching machine with static and spray
rinse, integrated developer tank, a reserve tank

for e.g. chemical tinning and a squeeze dryer.
The Splash-Center is suitable for double-sided

PCBs. Special emphasis was put on ergonomical

and clean etching and rinsing as well as on low
chemical drag out.

Etching compartment:

® Maintenance free etching system with solid

stream nozzles

o Etching speed of 35 um Cu within 90 seconds

(warm Fe-IlI-Cl).

¢ Big window to the etching chamber made from
transparent PVC.

e Maximum board size: 210 x 300 mm /Splash-

Center XL: 300 x 400

o Line resolution better than 0.1 mm (100 um)

e Suitable for all common etchants. Fe-llI-Cl re-

commended

o Lid to the etching chamber with safety switch

900 mm

46 kg

900 mm

56 kg

Removable board holder made from Titanium
and PVC. Can be locked in drip-off position

Easy access to the etching chamber.

Strong 1000 W Quarz heater, etching tempera-
ture controlled by thermostat

Overheat fuse

Digital timer with count down, auto reset and
beeper.

Integrated rinsing zone with drip off holder.
3 cog valves for all tanks

Suitable for spray developing

Developer and rinse compartment:

Magnetic centrifugal pump to revolve developer

two integrated static rinses, one can be used for
neutralization purposes

Fresh water spray zone activated by foot switch,
including splash protection

A reserve tank, e.g. for immersion tin

5 ball valves to drain all tanks, cover protected
from the front side.

All tanks with lids

Integrated drip tray for all tanks, sure-footed
about 120 mm above the ground

Integrated mechanical squeeze dryer

\
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DL 500

CONVEYORISED SPRAY
ETCHING MACHINE

The DL 500 is a double sided conveyorised
spray etching machine with integrated rinsing
zone. This machine is easy to maintain and
fits perfectly to a modern PCB laboratory.
The maximum capacity within one houris 10
mZ2. Designed for being used for laboratory
purposes, there are lots of different appli-
cations (e.g. spray developing of tenting or
soldermask) and options available. Of course
the machine can be modified according to

your needs.

Features:

Working width 510 mm
Adjustable conveyor speed 0 - 1.5 m/min.

Joint free belt drive

e PCB is firmly secured by upper and lower
transport rollers

e Powerful etchant pump (200 I/min)

e Double sided etching with 4 x 14 flat jet

nozzles. Due to special nozzle pattern,
there are 6 rows of nozzles for each side !

o Adjustable spray pressure. Upperand lower
spray pressure can be regulated separately

e Thermostat with digital read out and self-
safe overheat cut-off

o Integrated rinse zone. Optional fresh
water rinse with solenoid valve or recycle
watertank

o Drying by squeezing rollers with tissue

Sturdy stand alone construction from PVC
and Titanium

Transparent top with security switch

Line definition down to 35 um lines and
spaces on 18 um copper

1000W quartz heater

Maintenance free design, just normal
cleaning/refilling

Easy disassembly and full access to all
inner parts without special tools

Suitable for all regular etching agents. We
recommend to use ferric-chloride. Please
pay attention to the special features of each
etchant (crystallization of persulfates and
ammonium, exothermic reactions while
etching). For alkaline etching, machine
must be modified.
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DL 500
Power supply: 230V or 400 V, 50 Hz, 1.5 kW
Dimensions (LxWxH): 1200 x 670 x 1290 mm
Etchingformat: 510 mm
Tank capacity: 551
Weight: 100 kg
S Rl Gt
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Variants of the DL 500

Variant 1: Spray Developing Machine

The DL 500 can be used as a spray developing
machine for negative and positive etch resist
or solder mask without modifications. Simply
change the media!

Variant 2: Spray Etching Machine

Standard variant

Variant 3: Spray Stripping Machine

This machine is equipped with an additional
filter basket at the front side of the machine to
remove residues of tenting or solder mask from
the stripping liquid (see picture on the left).

Options for the DL 500

Option 1: Recycling Rinsing Tank

Recycling rinsing tank with magnetic centrifu-
gal pump instead of fresh water. Saves water
costs. With a cock drain valve the used rinsing
water can be used to compensate evaporation
losses or to make up new etching liquid. Waste
water free rinsing technique. The magnetic
valve from the standard version is here ob-

solete. The tank fits underneath the machine
body of DL 500.

Dimensions (LxWxH): 200 x 700 x 600 mm

Option 2: Conveyorised Rinsing Unit

a.) Conveyorised rinsing unit, stand alone versi-
on with adjustable conveyor speed, integrated
magnetic valve for fresh water inlet (controlled
by DL 500), squeeze drying roller. Transport
width and height same as DL 500.

Dimensions (LxWxH): 450 x 620 x 940 mm

b.) As above but second stage cascade rinse
(in combination with recycling rinsing tank and
magnetic centrifugal pump), 3 way cock valve
to bypass rinsing water e.g. to water treatment
unit IONEX.

Dimensions (LxWxH): 450 x 620 x 940 mm

Option 3: Inspection Table

Control zone in form of a roller table (not
conveyorised). This roller table can be moun-
ted between two DL 500 (e.g. Developer and
Etcher), between DL 500 and rinsing unit or
as a single exit table.

Dimensions (LxWxH): approx. 620x50x530 mm

Option 4: Production Line

3 DL500 and the rinsing unit can be connected
to asmall production line (Developing — Etching
— Stripping - Cleaning) coupled together with
inspection tables. Of course other variants are
possible as well.
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Option 7: Cooler

Option 5: DL 500 S

This machine is equipped with an additional
filter basket at the front side of the machine
to remove residues of tenting or solder mask

B from the stripping liquid.

Some etching agents as well as other chemicals tend to exothermic reactions and need to
be cooled during the treatment process. For this purpose we offer a special cooler for the DL
500. The Cooler consists of a recycling rinsing tank with cooling coils for the etching liquid.
With a cock valve the etching agent is adjustable bypassed through the cooler.

Option 10: Exit table
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Option 6: DL 500 Vario

DL 500 Vario with separate adjustable spray
pressure for the upper and lower side.

For physical reasons the etching result from
the upper side is different from the lower side.
Adjusting the spray pressure for one side may
compensate this phenomena. In contrast to
etching machines from competitors the PCB
in the DL 500 is firmly fixed throughout the
whole process by upper and lower transport
rollers. This makes it possible to switch off
completely the upper nozzles without lifting
the PCB by the spray pressure of the lower
nozzles.

Option 8: DL500 triple phases power supply

You can order the DL 500 either with a single
phases or triple phases power supply.

Triple phase power supply is recommended
for permanent use.

Option 9: Filter unit

On request you can equip your DL 500 with
one ortwo 10" filter units to remove residues
from the etching process. You can easily
adjustthefilterthroughputvia cock valve. On
the picture you can see a filter unit together
with an exit table.
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TITAN 3500

ROTATION WHEEL ETCHER
FOR DOUBLE SIDED SHEETS

The Titan 3500 is a double-sided spray etcher for
high precision applications.

In addition to the patented nozzle system, which
ensures uniform wetting of the substrate, the
substrate is rotated during the etching process to
reliably prevent the formation of an etch shadow
and uneven etching by e.g. the trace geometry. This
enables structure resolutions down to 40um with a
copper thickness of 35um.

As material PVC and PP are used, all metal parts
that come into contact with the etching medium are
made of titanium, e.g. the titanium heating.
The side walls and tank bottom are made

of 8 mm thick PVC.
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This results in an extremely robust compact

construction. The high-precision etching
result is achieved by the uniform volume

flow of the nozzle spray bar in conjunction
with the rotating clamping wheel and the

uniform liquid flow of the etching medium.

The special nozzles are internally designed

in such a way that the full spray cone strikes
the rotating etch material with a twist.

During the etching process, the clamping
wheel is constantly rotated via a geared
motor and transport rollers.

The titanium heating is controlled by a digital
thermostat. The etchant pumpis controlled by
a digital timer with automatic reset and final
acoustic signal. Setting range 0-599 seconds.

TITAN 3500

Power supply: 230 V~, 50 Hz, ca. 1,8 kW
Dimension (LxDxH): 950 x 750 x 1100 mm
Working height: 1150 mm
Usable format: max. 350 x 350 mm
Tank volume: 28 1
Etching pump: Magnetic centrifugal pump

with approx. 80Il/min throughput (gross)
Weight: 90 kg
Digital-timer for time range: 0-599 sec.
Temperature range: 0-55°C
Height cog valve (emptying): ca. 300 mm

Latest and updated product specification is published under www.bungard.com © 2024/2025 Bungard Elektronik
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SPRINT 3000
Power supply: 230 V~, 50 Hz, 1,5 kW
Overall size: (Lx Wx H): 1100 x 750 x 750 mm
Working width: 300 mm
Tank capacity: 210 x 300 mm
Tank capacity: 20 | (etchant), 15 | (close loop rinse)
Weight: +-95kg
Water output: approx. 80 litre/min
Spray pressure: +-1bar
Working temperature: 0-45°C
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SPRINT 3000

CUSTOMIZED ETCHING SYSTEM FOR
YOUR PCB LABORATORY.

The Sprint (3000/4500/6000) series is made for
double sided PCBs with line resolution down to
better than 0,1 mm. Machine is available as table
top or floor standing version. With this range of
products, complete production lines are possible
covering developing, etching and rinsing including
waste water treatment.

Outstanding feature is the transport unit, which
is fully removable for cleaning purposes and
may be extended or shortened almost arbitrarily,
and thus allows custom changes or machine de-
signs. Standard machine has a width of 300 mm
(SPRINT 3000) but wider machines are available
(450 mm=Sprint 4500 / 600 mm =Sprint 6000).

Option: Underframe

Technical highlights:

¢ Small footprint, easy handling, control panel at
the front

o Servicefriendliness: All nozzles with self-adjusting
Bayonet Lock: no readjustment!

e Transport: the complete transportation unit can
be easily taken out of the machine for cleaning
and is based on a maintenance-free bevel gear
system (titanium-PP) with horizontal gear shaft

¢ Transport speed infinetly variable from 0-2m/min

¢ Short etching time and high etching precision
due to high end spray nozzles arranged in nozzle
bar

e Machine equipped with filter for etchant

o Titanium heater, controlled by digital thermostate
with function control

o Integral closed loop rinse plus fresh water rinse,
upon request also with motion dectector

e Clean and easy emptying of all tanks via cock
valves

o Security features: cover switch and emergency
stop

Option: Additional suction hood
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Possible options:
e Working width: 450 mm / 600 mm for
Sprint 4500/6000

e Sensorcontrolforfresh water rinse (motion
control)

¢ Additional suction hood, swiveling

o Upper / lower pressure adjustable via cog
valve

¢ Additional rinsing sections possible

e Etching zone can be enlarged
to 2x / 3x / 4x length

e High pressure pump for rinsing

e Titanium cooling coil, electrically controlled
to reduce bath temperature in case of
danger of exothermical reaction

e Run dry protection (double security for
heater elements)

e Underframe with or without security tray

o Transmitting height up to 10mm (e.g. for
pad printing clichees)

e Can be supplied with waste watertreatment
unit

e Oscillation module possible

Combination of Sprint 3000 and
AquaPur 1000

Combination of

Sprint 3000 + Middle section + Sprint 300

AQUAPUR 1000

WASTE WATER
TREATMENT SYSTEM

AquaPur (1000/3000/5000) cleans rinsing
water from solids and heavy metals such as
copper or iron of small to medium series of
PCB production.

The ion exchangers of this system are suitable
for alkaline and acidic rinse water from the
etching process.

The use of a special mixed bed resin for an-
ions and cations, which can be regenerated,
avoids the use of other chemicals e.g. for
pH adjustment and ensures easy operation.

The system operates in closed loop circulati-
onand is directly connected to the respective
rinsing zones of the etching machine.

The spray pressure and the flow rate can be
read and adjusted at the diaphragm valve
and the Flow meters.

The contaminated rinse water of the machine
flows into a storage tank integrated into the
AquaPur.

T

e
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AQUAPUR 1000

Power supply: 230 V~, 50 Hz, approx. 1,5 kW

Dimensions (L x W x H): 900 x 800 x 1500 mm
Working Level: 90 mm
Tank capacity: approx. 250 |

lon exchange columns: 2 x 14 | mixed bed resin
Pump pressure: approx. 1,8 bar

Capacity: 2500 I/h (recommended: 20 I/h)
Weight: 90 kg
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IONEX A, B, KA, KB

WASTE WATER
TREATMENT SYSTEM

The name IONEX stands for [ION-EXchanger, which
is the very heart of this modern waste water treat-
ment system. The lonex is a modern and compact
plant to treat rinsing water of a PCB laboratory.
We offer 4 basic variants, which differ in rinsing
water throughput and ion capacity. Type A and B
are equipped with a cotton pre-filter, two cation
columns and a ph neutralization column. Type KA
and KB have three ion exchange columns.

The cation columns color red, when loaded with
ferric ions and blue/green, when loaded with cop-
per ions. Loading of anion column can be tested
by measuring the conductance of the cleaned
water. Loaded columns can be sent to Bungard
for regeneration or we support you to do the re-
generation yourself.

The drain water quality from this system is in ac-
cordance to German directives, which are of the
highest standards world wide!

Features:

e Forpost-treatment of etching and galvanicrinsing
water

¢ Removal of solids and all heavy metals
¢ closed water cycle possible (K-versions)
e Decrease of chemical oxygen demand

e Integrated storage sump with capacity of
110 | (A/KA) or 220 | (B/KB) for collecting
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