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1. System Overview

The Tucano is the next development of the
already successful SP900. New requirements
for the Tucano were:

Higher accuracy and repeatability

Shorter cycle times

Faster product setup and change over times
Small foot print

Reduced maintenance costs

The Tucano was developed to handle a wide
range of PCB sizes despite its small footprint
of only 1.3m’ With its extremely short cycle
time of less than10 seconds and high
accuracy of 12.5um @ 6 sigma, this printer
takes its place in the middle/ high volume
market. The mechanical design is optimised
for minimal maintenance costs.

The Tucano is designed to print solder paste,

glue and other suitable mediums for stencil
and screen printing.

essemtec.....
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1 Mechanic Overview

essemtec.....

1.1 Structure

The basic stability of the Tucano is based on a welded
structure. By using two independent structures to
isolate the mechanics from outside influences which is
successfully used on our Solar Printer. This gives a
strong platform for fast cycle times, high accuracy and
repeatability.

1.2 Table Mechanism

The table mechanism is designed for fast and accurate
alignment. This is enabled by using ste pper motors with
a high resolution. Additional is the whole table
mechanism extremely strong designed for excellent
repeatability.

«Tucano Stencil Printer «
Page 5 of 27

System Description



essemtec.....

1.3 FullyProgrammable Transport
System

The new developed Transport System is designed for
fast transport speed and a big range of products.

For quick changeover and set-up, the transport width of
the conveyor is automatically set, but can also be
adjusted manually. The transport system can be fully
programmed for each product. Also is the transport
direction, loading and unloading position free
adjustable for all kinds of product lines.

The board-stencil alignment is done by moving the
complete table in both horizontal axes and rotation.
With the vertical motion, the snap-off distance and
speed are controlled accurately and reliably.

The board stopper is fully programmable as it is
integrated in the camera. Therefore, the board loading
position is programmable too.
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1.4 Stencil clamping system

For quick changeover, the automatic stencil clamping
system is very helpful. Once the productis setupin the
machine, next time the ste ncil will be loaded
automatically.

System Description

1.5 Double Camera Vision System

The unique dual camera vision system uses a
combination of stored and live images to align the
board with the stencil. It can recognise standard board
features or dedicated fiducials to provide perfect
alignment each time.

The system is fast and flexible and features multipoint
alignment to compensate for ste ncil stretch and board
manufacturing variations. Alignment calibration and
vision system training are fully automatic to minimise
operator intervention.

With the fully programmable RGB-LED illumination the
vision can use more than 16 Million different colours for
illumination. Therefore, for every PCB or stencil the
colour with maximum contrast can be selected.
Therefore, for every PCB or stencil the colour with
maximum contrast can be selected.
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1.6 CameraDrive:

The Camera Drive is made out of a combination of Belt
driven for the y movement and ball screw driven for the
x movement. All axes are controlled by powerful motors
with high resolution Linear Encoders.

1.7 PrintTable:

The rigid Table is fitte d with an extreme resistant
surface provides a flat screen surface. Additional the
grid supports the operator during placement of the
Tooling Pins. (see software)

..............

«Tucano Stencil Printer -
Page 8 of 27

System Description



essemtec.. .

1.8

The fully

Double Squeegee Print Head

programmable print head features
Programmable print pressure using aan
accurate motion control in combination with
calibrated springs

Full programmable print speed in both
directions

Belt driven Print head for easy maintenance
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1.9 Manual Tooling Grid

For manual tooling, the Tucano is equipped with a
magnetic tooling grid. PCB Support Tooling can be
placed accurately on the grid.

1.10 Under Stencil Cleaning System

The fully programmable under stencil cleaning system
enables dry and wet cleaning cycles with or without
vacuum (vacuum is available on Tucano-USC-V only).

Paper exchange can be easily done from front or back.

Solvent exchange can be done by replacing the
solvent bottle at the front of the machine.
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2 Software

The Tucano software is designed for easy to use and fast product setup and change over.

Easy and Intuitive User Interface Software

Current user
I'.l \ .
duc3anao. | |

. C [ETeT mosre |
. S I — =
Production menu—__| | b ” V\I\Process start/stop
\ [ Fracen -
Fresia Fikes. “z:ulmmr :
PR T p—— D L4 Production status
i g il
Py Paar
Eypasn vl g [
T i - i~
i T | e e OYStem start/stop
| T B i
r r—— i
Other menus———— e e
% toitm ————— Process and consumables status
= il T A ctual PCB position and handling
Main menu
Produd S R e Wl | _ i

I matian " H . i

2.1 Guided Product

“radie: Ml 'I M
|r:::|_l | T gsdion I‘ e [ vy Setup.
iR . ‘ ‘ L "" 1 The guided Product setup leads the

Lusin=ar

[ | operator through all the required
product setup stages. This sim plyfies
setup,saves time and significantly
reduces user errors.
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t Version 1.0.7 & LogOn User: (%1 15:40 u essemtec ."..
wcanao. ESSEMTEC | toazn 2.2 Product Details:
i e Deserition Just add the main Product
[pemoees | informations. For exam ple; Name,
Ersemel | Customer, Jobnumber, Dimensions,
Job Number and soon.

Product Information

i

—:‘;’PEB Dimensions

% [engmr | v T 100mm | Z[ 1smm | ‘

r yFIdUEIElS

Fiducials Required St cieL

) |
LS FI 150.0mm | Y :—I 100.0mm

—.Elnard Stop Position

.QV— . r -
e e (A T 3

[[] Enable Soft Stop Option

o0

X+

Cancel

Version 007

tucano.

W Log On User:

ESSEMTEC

(% 18:34 L
"] 140a 210

essemtec.’| )
2.3 Print Parameter Set

— Print
Same Praofile

© 25mmiS J sl soeee

[* sokg

i‘- 5.0HKg iF’ressurE

~ Print Mode

& Print-Print
() Print-Flood
) Flood-Print

3 Custom

|-j 0.0 mm ‘ Frint Gap

~ Print Stroke
Set print stroke between Point A and Point B,

Point A
m . Foint Als at FCB front edge

Foint B

m . Point B is at PCB rear edge

Total Print Stroke: 110mm

| OSec

Table Down Delay

— Depaosits
) 1 Deposit
© 2 Deposits

~ Snap O [Board-Stencil Separation)

Speed

| e | 1 1
i 05 mm/s | (€] [ [2]
Distance

\ 10mm | (%] (0]

up:

Brmdoct Enter required print parameter.
LS These parameter are also avaible in
ey the production mode.

System Power —————————
’7 On -
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P Stencil Clean
niers Prafile

—Cleaning Mode
Enable Dry Wipe Cleaning

(O Start Clean Cycle with Ory Mode
Enable Wet Wipe Cleaning

(=) Start Clean Cycle with Wet Mode

Wacu

[] Alternate Wet And Dry Wipes

— Dry Cycle Set-up

Required Clean Strokes

Clean Stroke Speed | 25 mm/S 7

um On During Stroke

Move Paper During Cycle

Faper Speed

LE s

1mmis 7

—Cleaning Parameters

Clean Every

: 15 iPrmt Cycles

m

—Wet Cycle Set-up

Required Clean Strokes

Clean Stroke Speed | 25

mim/s T

[[] Vacuum On During Stroke

1 '.

Dn.

&8 | Usc To Front
d 2

Clean Profile

Wet Paper Duration | 2 Secs. *

Soak Delay Atter Wetting 3 Secs -

Shnw

Next Clean Cycle

’— System Power—————————

Save Cancel 14 Load PCH M
Ll lLal

2.4 USC Parameter:

Just adapt the USC cleaning profile
to your product re quirements.

2.5 Conveyer

parameter:

Enter the conveyor width either
manually or let the machine do it
automatically. The speed at which
the product moves within the
machine is also set here.

Conveyor Width /
Infu F Tooling...
| Tooling Information | Conveyor | Tooling SEt—UF; ;:_Tnnling Laynut-i‘ Additional Data‘i
— Conveyor Width — Set Conveyor Speed
~ Select Speed: 70%
@ Auto Width Set-up (2] [ ] £
O Manual Width Set-up
v —PCB Size In¥:- 110mm
Set addition rail width to allow free
movement of FCB on rails. =
8 b c d e f
O ® 0 0 O O — System Power-
Small Large on I
Move Rail
Next Clean Cycle
ol it
’ Exit ] I Load PCB ]
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| | [ | Conveyor Widthf | r niact | = : ; |

7 | Il |
| | Tooling... .
- . L J | | 2.6 ToolingLayout:
Tooling Inf ion | C | Taling Set-Ln | Tonling Layout | Additional Datal — | .
Toaling Infarmatian | Conveyar | Tooling Set-Lp | Tooling Layou ditional Data) Set-Lp Assistarit | Record the actu al tOOII ng IayOUt to
, Y it Tontng help simplify product change over.
x x  Select-
w w
~f A T
u u
[ [
TS ; Flat Top Spindal
R R
n o a
P P Q ()
(1] o Conical
N N
M M Add
I5] 1L
K K
J J
| |
H H
‘ G G
Jif 12131415
g
o
- S
g
s L ||
8 12 3 48 67 8 9101112131416 16171819 20 212223 24 —
£ 'Double click’ tooling post to delete. l Exit } Load PCB |
= == - - =
| & | Sy m—= T | Conveyor Width / :‘ i " i
| ¥ I o | Bl g .
| | | | | : 2.7 Additional Data:
i.Tocllmg\nlur’rﬂation | Conveyor | Tooling Set-Up | Tooling La\,'out_. Additional Data I Save additlonal prOdUCt |nformat|0n
M | Tooling O E & Data—————————————— P
S e tla;a nter .q“eegee s used for each product. This includes:
B ¥ Metal 5 s .
0 Vacuum Units) E=na squeegee length, stencil ID, solder
. ubber Squeegees .
0 Spindal Unitls) h | paste type and prOdUCthn notes.
7 Conical Unitls] ‘ o e 5
(— Tooling Modules Data -
v Length
0 Pin Grid Unit|s) 300 mm 02
it — System Power
| Production Notes _j on [
Enter additional production notes here ‘
—Miscellaneous—————————————————————— Next Clean Cycle
Stencil 1D
CD40494_09373
= LISE Cleaning Solvent
a8 | IPA
E__ Solder 1D
2 | Lead Free - any type e ——————————
O
< [ Exit ] I Load PCB ]
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On-Contact
Calibrations

2d Inspectior

 Stencil Calibration

Board To Stencil Calibration | Squeegee Zero Pressure Calibration|

— Select Calibration Type

) Use Machine Calculated Position

Y
d

) New Calibration

B

— Ltilities

Initialise Squeegees

Release Stencil

1.6mm | PCB Thickness

Next Clean Cycle

Close

Calibrations

On-Contact

aro Pressure Calibration

E_Ec,ard To Stencil Calibration | Squeegee Zero Pressure Calibration

— Squeegees —oye Squesges

A

Rear
Squeegee

Front
Squeegee

(&) New Calibration

Systern Power
( o | [5)

Attention Message

 Set Positions

Naon Printing Height | 20mm =

Faste Release Height | gomm  ~

MNext Clean Cycle

— Lltilities

Initialise Squeegees

Release Stencil

Interlocks Disabled

Close

..............

2.8 Board to stencil
calibration:
Two methods can be used to set this
calibration point. Either manually

set the on-contact point or let the
printer determine the position.

29 SqueegeeZero
Pressure
Calibration:

Squeegee Zero Pressure values can
be set manually or retrieved from a
database of known settings.
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Version 07 & Log On User: 3 1. - essemtec ."..
tucano_ ESSEMTEC | 140a 2010 W‘ 2.10 ViSion:
Learn .ipptians‘ Image Settings | F .;_Dalibrations : I

@ Single Objecl Mode
Lear s
O Repeat Object Mode

Fiducial settings are achieved by
simply ‘point and click’. Other PCB
features such as pads can

E alternatively be used in the absence
8 of fiducials.
Match Level g"
Nt Learnt £3 lu Bomw g
earn |
rFidurial Site
= Move Camera
Learn DPUU"": [ Image Settings | 1+ Offsels.
~ SearchArea 1~ Zoom Image

I Sel Area I I Full Size l ﬁ)

[] Show Area m
— Correlation Box———————————
CIRNE -
Auto Learn m = ‘
[ Show Box 8
o

C L
Show Centre Lines Resst Il anee

Mot Learnt

Uca\faﬁllé @ Log On User: ) 1538 T essemt e C._-'..l

i S g 2.11 Production Mode:
Vision - Fiducials Required 3 | . .
| — ! § — | T il ‘ ‘ The mostimportant parameters like
~ Print Parameters———————————— —Praduct Details Hadt printing speed and pressure, offsets
Printing To Front | 25 mm/S, 5Ka| | | Customer: — and printer utilities are accessible in
Ir T Toau
Frinting To Rear‘ 25 mm/s, 5Kg| l, ,J DSBMFADEI;EIMEFAD | the PI’OdUCtIOh MOde.
/7_-_ Job Mumber: 7
Print Mode| prin-prnt| || | |
1 0 sit o @
22 e Description: Bt
Snap Oif | 0.5 mmy/s, 1.0 mm | + | || Machine Total )
s -~ . System Power————————
Tahle Down Delay l 0.0 5EC5J ’7 on [

Print Gap |_ oo mm.l

~ Praduction Notes

= Enter additional production notes here
= Edit Mexi Clean Cycle

16 Printls]
—Product Offsets——————————— USC Paper Used
5%
X | poonmm | |
4l Auto Prime Function
Y omoorm | [ Beat | BTy ina S0k sy

2 Ern
b | 0.000Deg | i

Product - DSGMFADEPOMEFAD

System Description
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3 Options

3.1 Post Print 2D Inspection of Board and Stencil

Post printinspection is a desirable function for integrated, fully automatic production. The software can detect
paste and printing errors for both the stencil and PCB. Automatic cleaning of the stencil is also possible using the
inspection function.

Action OnWarning Limnit \ 2d Inspecticn

| Stop inspection on reaching warning count. M —
Frogress | Results | Set-up|

System Description

 Inspection Sequence: 1

Warnings Count

o
=
ik}
]
&
L
E Digital Area
] [v] e
Action On Alarm Limit b — 2
| Continue inspection process - nofity when completed. M ul" Stencil 0 2 Board
o Alarms 1]
2 Stencil 0 0 Board
— USC Actions &
. oz
[ No USC Action Clear Graphics
(%) Clean Stencil On Alarms Only Available Sites (6)
() Clean Stencil On Alarms And Warnings |ﬂ
LLETTLH
) Prompt to Clean Stencil L1t }_‘ 1l E il
(* Automnatically Clean Stencil [Mo Prompt]

Create Log File

® Summary
O Full
Log Files Folder:-
|C:\Tucann\F’rnductF\les\J nspection\LogFiles [Ernwse ]|

Warning and alarm handling Tuca-IS1. All inspection results can be stored to a log file.

.,.........
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Tuca-IS1 Standard 2D post printinspection
Standard version features:

Detect stencil blockage
Analyse paste coverage on pads

Predict paste volume from stencil
blockage and paste coverage data.
Programmable Inspection Rate — e.g All
sites every cycle, selected sites every
cycle, inspect sites every x prints
Inspection sites can be divided into
inspection regions allowing any
combination of regions to be inspected at
different frequencies.

Actions on Alarms and/or warnings. Can
now set action on programmable amount
of warnings detected.

Programmable cleaner action on alarm
and/or warnings detection.

SR NN ¥ RN
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Standard Options

Inspect Site

20% - BlnckaqEWarninq

0% - [¥] Blockage Alarm

70% - [¥| Coverage Warning

0% - [ Coverage Alarm

[] Paste Volume Warning

[ ] Paste Wolume Alarm

O Stencil Camera [llumination
(*) Board Fed =
Brightness Contrast
]l (2] (w3
50% 50%

— Histogram Expansion
[ ] stencil Irnage
[ ] Board Image

[4] Global Setting is OFF

Post print inspection settings.

«Tucano Stencil Printer «
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3.2 Tucano Definition Options 45_
The standard delivery includes .
e 516 mm (20.27") cleaning paper roll and vacuum (only on Tucano-USC-V). This width should be sufficie nt (U]
for the majority of applications a 29x29" stencil tension frame. )
*  English keyboard and operation software 8
The following options define your specific re quirements regarding paper/vacuum width, power and language. E
Option Description Application 40_),
SP900-DEF-VUS Supply voltage 110V/60Hz, US power cable USA and Canada ;
SP900-DEF-VEU Supply voltage 230V/50Hz, European cable EU Va)
SP900-DEF-VCH Supply voltage 230V/50Hz, Swiss power cable Switzerland

3.3 Tucano Manual Tooling Options
All manual tooling pins are magnetic. They can be freely repositioned without the use of tools.

SP900-MTS-KIT SP900-MTS-001 SP900-MTS-002 SP900-MTS-003

Flat top manual magnetic Flat top manual magnetic Flat top manual magnetic ~ Conical manual magnetic
tooling support kit (20 Pcs), tooling support, diameter  tooling supports, tooling supports, diameter
diameter 20 mm (0.79"), 20 mm (0.79"), height 44 diameter 4 mm (0.16"), 4 mm (0.16"), height 44
height 44 mm (1.73") mm (1.73") height 44 mm (1.73") mm (1.73")

3.4 Tucano Vacuum Tooling Options

SP900-VTS-KIT

Vacuum magnetic tooling
support kit (8 Pcs),
diameter 20 mm (0.79"),
height 44 mm (1.73")

.,.........
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3.5 Tucano Vacunest Tooling

v' Automatic shape recognition
v" Quick setup and universal application
v" Homogeneous support pressure distribution

Homogeneous su

pport pressure  Modular expandable Perfect supporting of any shape
distribution
Order Number Description
SP900-VNS-1 Vacunest Module 366x40x44mm (14.41x1.57x1.73")
SP900-VNS-2 Vacunest set up plate
SP900-VGS-COMP Vacunest/Gridlok Control Unit complete incl. 3 x VNS-1.
SP900-VGS Vacunest/Gridlok Control Unit (to be ordered with initial printer)

«Tucano Stencil Printer «
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3.6 Tucano RE-Board Support Manual

Benefits:

* Maximum support of both single- and double-sided
boards

* Magnetic modules allow quick changeover

* Add modules as needed to both length and width

» Larger substrate capacity at half the price of competitors’
models

System Description

Features:

* Reduces stencil coining on screen printers

 Close spacing of pins for maximum support

« Independently spring-loaded, non-abrasive support pins
* Pins lock in place to fit board’s contour and for repeat
usage

IrrErTYET

i

Support pins are individually Pins will take the shape of the Pins are locked in place.

spring loaded underside of the populated board

Order Number Description
SP900-RE-6 RE-Board Support 152.4mm (6") x 33.5mm (1.32") manual; 12.7mm (0.5") Pin Height
SP900-RE-16 RE-Board Support 406.4mm (16") x 33.5mm (1.32") manual; 12.7mm (0.5") Pin Height
SP900-RE-18 RE-Board Support 457.2mm (18") x 33.5mm (1.32") manual;12.7mm (0.5") Pin Height.
SP900-RE-24 RE-Board Support 609.6mm (24") x 33.5mm (1.32") manual; 12.7mm (0.5") Pin Height.
SP900-RE-PP RE Board Support Press Plate (for easy setup)
SP900-RE-AW RE-Board Support T Handle Allen Wrench (Setup Tool)

crem @ @e -

«Tucano Stencil Printer «
Page 21 of 27



essemtec.. ..

C
O
3.7 Tucano Stencil Frames 46_
4-sided pneumatic stencil tension frame for equal tension all over the ste ncil surface. The pneumatic tension allows .
a quick changeover of stencils. The frame is filled with air for tensioning. The air connection can then be released, )
the frame will keep it's tension. For stencil release, the air pressure inside the frame is released. £
]
s e
(%2]
>
Yp)
_—
P = : = - 8
Frame complete with mounted stencil and air tube. Stencil fixation detail. Layout Gerber data are

available from ESSEMTEC.

Specification SP900-SF29 (recommended) SP900-SF29-438 SP900-SF29-616

Outer dimensions 29x29" (737x737mm) 29x29" (737x737mm) 29x29" (737x737mm)
Stendil outer dimensions 598x598 mm (21.1x21.1") 520x520 mm (20.5x205") 698x698 mm (27.5x275")
Printing area 516x516 mm (20.3x203") 438x438 mm (17.25x17.25") 616x616 mm (24 Y2 x 24 V4")
Clamping adapter height 40 mm (15") 33mm(13")

Airtube included, tube outer diameter 6 mm, quick connection to frame

Air pressure Max. 6 bar (87 psi) for stendils >150 pm (>6 mil)

Max. 4 bar (58 psi) for stendls 100-150 pm (4-6 mil)

-c-....--u-
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3.8 Tucano Frame Adapter

3.8.1 SP900-ADPT

The firstis to use our Multi-Purpose Frame adaptor - SP900-ADPT. The frame would need 6mm or 1/4" threaded
holes in the top corners of the frame to connect to the adaptor.

SP900-ADPT SP900-ADPT-1

System Description

Adapter for stencil frames smaller than 29x29". The Additional Y cross bars for SP900-ADPT for frames more
frames are fixed on the X bars (2). The Y bars (1) fitinto  than 25mm thick. The additional Y cross bars are fitted on
the standard frame clamping system of the SP900 the X bars (2, see left picture).

printer.

Specification Value

Maximum frame height without SP900-ADPT-1 25 mm

Maximum frame height with SP900-ADPT-1 32mm

3.8.2 LTC Adapters

Part. No. Description
Tuca-ADPT-LTC-540/760 Frame Adapter to LTC QFP-2 540x760x30mm (21.25x29.92x1.18” / 736 x 760x40mm (29x2992x1.57")
Tuca-ADPT-LTC-584/720 Frame Adapter to LTCQFP-2 584x720x30mm /736 x 736 x 40mm ((23x28.35x1.18")

3.8.3 SPGEN-Adapters

Part. No. Description
Tuca-ADPT-14L Frame Adapter to SPGEN-14L584mm to 736mm (23" to 29")
Tuca-ADPT-13 Frame Adapter to SPGEN-13L508mm to 736mm (20"to 29")

*other Adapters on request

EEE N T R
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3.9 Tucano Squeegees

3.9.1 Tucano Metal Squeegee Assemblies (SP900-AxxxM)
The metal squeegee assemblies provide a highly accurate stencil printing. They are available in different width from
150 to 608 mm (5.9-23.94"). A metal squeegee assembly consists of
*  Metal squeegee blade
e Squeegee spacer
¢ Trailing edge clamp plate

One printer requires 2 squeegee assemblies, one for the print stroke from front to back, the other one for the print
stroke back to front.

System Description

Metal squeegee assembly Trailing edge clamp Spacer Metal blade
Standard squeegee length: 150mm (5.9"), 220mm (8.7”), 300mm (11.8"), 360mm (14.2"),420mm (16.5"),
Squeegee angle: 60°

---....Q-yn
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39.2 Tucano Polyurethane Squeegee Assemblies (SP900-SHxxx-45)
PU (Polyurethane) squeegee assembilies are available in different width from 150 to 608mm (5.9-23.94"). The PU can
be of different hardness of 60 to 90 shore. A PU squeegee assembly consists of
¢ PUsqueegee blade
e Trailing edge clamp plate

One printer requires 2 squeegee assemblies, one for the print stroke from front to back, the other one for the print
stroke back to front.

PU squeegee assembly PU blades of different hardness
Standard squeegee length: 450mm (20.1"), 460mm (18.1"), 520mm (20.5") and 608mm (23.9")
Standard squeegee hardness: 60 shore (colour: light blue)

70 shore (colour: yellow)

80 shore (colour: red)

90 shore (colour: white)
Squeegee angle: 60°
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3.9.3 Tucano Flood Squeegee Assemblies (SP900-AxxxF)
Flood squeegee assemblies are available in different length from 150 to 608mm (5.9-23.94").
One printer requires 2 squeegee assemblies, one for the print stroke from front to back, the other one for the print
stroke back to front.

3.9.4 Tucano 45 Special Squeegee Holder 45° (SP900-SHxxx-45)

Some applications require a flat squeegee angle of 45°. Such squeegee holders are available in two lengths (300mm
(11.8")and 360mm (14.2").
Note: This option re quires additional squeegee blades for full function:

¢ PUsqueegee blade (spare part)

¢ Metal squeegee blade and spacer (spare parts=
One printer requires 2 squeegee assemblies, one for the print stroke from front to back, the other one for the print
stroke back to front.

3.10 Tucano Inlet

Conveyer extensions helpful if the Tucano is used as stand alone or in combination with a loading module.

Part. No. Description
Tuca-Einl100-left Inlet left 100mm (3.94"), necessary for use together with some loading module
Tuca-Einl100-right Inlet right 100mm (394")

*other Dimensions on request
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