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1 Overview

The Program Development Wizard (PDW) is designed to provide ONYX29 users with the
capability to quickly and easily develop and execute profiles for new devices and assemblies.
Once the user responds to the structured questions in the Wizard, a complete rework process
structure (ie. Thermal Profile, Removal, Site Cleaning and Replacement) is automatically
created.

The user is then automatically directed to the execution mode where the complete (or partial)
new process can be run. During the Thermal Profiling Process, “1-Pass” allows the user to
make on-the-fly adjustments to the process parameters.

We hope that you find the Wizard to be an easy and effective way to develop new programs.

Sincerely,
Air-Vac Engineering

Contact:

Brian P. Czaplicki

Director Marketing & Sales
brian.czaplicki@air-vac-eng.com

0029.00.905 5
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2

1.

0029.00.905

Program Development Wizard

Click on the PDW (Prog Dev Wizard) icon in the Views tab to enter the Wizard
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2.  Select (highlight) the master template program that you want to use. In this case, we
want to create a Lead-Free BGA process, so we will select the LF Master template.
3. Select Next.

? Program Development Wizard Q
1 Template Progra Loaded Template Programs:
2 Board Data H Sy——"
3 Component ame ezcrphion
4 Nozzle & Feeder 2 0a% LF MASTER [013103)... DO MNOT EDIT Airac [bpe 0
5 Thermo Profile @ 04y TL MASTER [013108)... DO MNOT EDIT Airac [bpe ()
ﬁ‘l AY Micro BGA LF MASTE... DO MWOT EDIT Airac [bpe )
@‘I A% Micro BGA TL MASTE... DO MWOT EDIT Airvac [bpe ()
£ >

Browsze and Load Template Program...

Mo Template Program selected

Help 1 « Back _l Meut l Cancel l

0029.00.905 8
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4. Type in the board name.
5.

Measure the board thickness in millimeters. Use the up/down arrow to change the
thickness from 3.0mm to the actual thickness of the new board.

USER NOTES: IMPORTANT INFORMATION

Board thickness is one of the three parameters used to determine “near-board”
position.

6. Select Next.

The “Next” box will not become active until all required data is entered.

? Program Development Wizard

i
1 Template Progran Board Mame (=Frogram Namel: 11 0975 Rev C 4
2 Board Data
3 Component Board Dimension
4 Nozzle & Feeder

5 Thermo Profile

Thickness: - 5

6

< Back | Mext > | Cancel

Help

0029.00.905
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7.  Use the pull down list to select the master component type. In this case, we want to
create a Lead-Free BGA process, so we will select the master Lead-Free component
type.

8. Name the new component type. Typically the component size and solder type is used.
In this example, the new component name is 15mm Lead-Free. The description field is
optional.

9. Measure and enter the component dimensions in mm, in this example 15mm.

USER NOTES: IMPORTANT INFORMATION
* The component length and width is used for both component alignment (corner
viewing) and automatic site cleaning.
* The component thickness is one of the three parameters used to determine “near-
board” position.
* The “Next” block will not be active until all required data is entered.

10. Select Next.

? Program Development Wizard {;‘L |
1 Template Progran Single Component
2 Board Data
Component Type
4 Nozzle & Feeder
5 Thermo Profile lect a Template Component Type:
7 air Vac MASTER LEAD FREE BGA_PDW ﬂ
New Component Data
Name: |15 mmLEAD FREE 8
Description: |
.] width [7):
£ non ==
15.000 = [rm) 9
s
o : 1.000 = frm]
Length (<): | 15,000 = from)
10
Help ¢ Back | Mext > | Canecel

0029.00.905 10
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11.
12.
13.
14.
15.

16.

17.

Use the pull down list to select the nozzle. Typically the nozzle matches the component
X/Y dimensions (ie. N15EZ15 is used for a 15mm component).

If the nozzle you need is not on the pull down list, a new nozzle can be added (see
PDW advanced features).

The default hot air flow will be set automatically based on the nozzle selected.

The default nozzle back-off distance is 1.5mm.

The component shuttle should be used as the component feeder (see the PDW
advanced features if you want to create a custom feeder).

Flux supply is typically manual with a brush or flux pen. Use the pull down arrow to
select “Automatic” if you have a custom flux pedestal for the device or “No Fluxing” if
you will use solder paste.

USER NOTES:

» Selecting the correct nozzle is important for proper reflow of the device. Also, each
nozzle has a specific length, which is one of the three parameters used to determine
“near board” position.

* The nozzle must not be in contact with the BGA/CSP during reflow. A sufficient
nozzle back off distance is required to allow for growth of the nozzle, component and
board during reflow. The default back off distance is 1.905mm (0.075”).

Select Next.
? Program Development VWizard {I'I-
1 Template Progran Nozzle

Sl Lslis Select a Mozzle for Soldenng/Removal:

3 Component
4 Nozzle & Feeder |N1SEZ15 " |+ AddMozzle.| 12

5 Thermo Profile
13

Default Hat-4ir Flow for Thermao Profiles: a0 j [SLM]

Mozzle Back-Off Distance: 1305 1 14

Component Supply

Select a Feeder:

component shuttle 15 j édd Feeder...

Flux Supply

Select a Fluxer:

|N|:| Fluxing j
tdariaal [Brush)
Automatic [Fluser)

16

17

Help < Back | Mext > | Cancel

0029.00.905 1"
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18.

board name. The default save folder is “Programs”, or you can create a new folder.

19. Select Save.

Save Program to

Save in; | |7 Programs

ty Recent
Documents

Dezktop

\S

ty Documents

@

fdy Compuiter

by Metwark,
Flaces

x| 5 Ex-

Chay

|SIExports

I]i'lImpu:urt

l.ﬂ mako

[CIPDWTemplates

|1 5vstem Files

0 Micro BGA LF MASTER. (IR Arm).itp
0402 Lead Free (MM hot gas nozzle).itp
10970 REY C.itp

E_«] Micro Tip SC Master (IR Arm) (LF).itp
= PcBO11 (IR Arm).itp

PCBOL1 Rev Duitp

rev d kemp.itp

z BACKUP oY LF Master (IR Arm).itp
z BACKUP AY TL Master (IR Arm).itp

z Dispense Demo (TARRAY 144, 0.8 mm

19

g &
File name: T | 18 | sae |
Save a3 fype: | Program Files [* itp] | Cancel

The Wizard is ready to automatically save the new program based on the user provided

0029.00.905
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20. The Wizard automatically creates the new component type. PLEASE WAIT!

Frogram Development Wizard

Component Type <15 mm LEAD FREE? is getting created...

21.  Click on the “Edit Thermal Profile” bar. The master thermal profile will be displayed, in
this case it is the Master Lead-Free Development profile.

? Program Development Wizard {iifl-
1 Template Progran Thermo Profiles
2 Board Data
3 Component Edit Thermo Profile... | 21
4 Mozzle & Feeder

b Thermo Profile

0029.00.905
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USER NOTES:

22. The top heater flow rate (SLM) has been automatically adjusted based on the nozzle
you selected.

23. The top and bottom heater temperatures and the stage trigger temperatures were
developed based on Air-Vac’s profiling experience and have proven to work “as-is” for
90% of new applications. Parameter changes should only be made based on
process knowledge or application-specific information.

24. Thermocouple channel #2 is used to trigger all stages except preheat based on solder
joint temperature (see advanced features for use of multiple TC’s to control the
process).

25. Select OK.

? Thermo Profile of Part Type <0 Air Yac MASTER LEAD FREE BGA > E
@ '_i\_’] Eg ] | TC Groups... | ;‘;e | Profile Graphl Advanced Config & Statistic | Board Temperature Process Sensor
Profile Mame 00 T . - H K
| B 0 taster LEAD FREE DEVELOPMENT | H | | |
0= , ....... - —_— _—
22 2 50 100 150 200 250 300 350 400 450
A+ | e | = RS I B | T | T L | 8| o veo [Foce . Pend | 2. S
X b | Preheat 240 ] 1] 300 15 IR Probe| 140 O O O (0O a 20 1] O
Preheat1 | 15 [ 125 | 40 | 300 |Time o OO/ ojg|gl o a0 | O
T+ Soak 60 [ 225 40 | 280 |Z Joint TC | 163 O (| O g |g a 20 1] [}
e | _Sc-ak‘l G0 | 240 | 40 | 280 |2 JointTC | 200 O | O g |g a 20 1] O
Ramp 20 285 | 40 | 280 (Z JointTC | 216 O O O |g|g a 20 1] O
Reflow 40 3135 40 | 280 (2 Joint TC | 240 O (| O 0| a 20 a (|
| |Coaldown 20 0 an 0 [ZdantTC| 216 | O [l O|(g|g n 20 0 O
Coaldaw... 10 0 40 0 | Time 1] O ™ M (OO a 20 1] O
Cooldaw... 20 o a0 0 | Time 1] O O M | O | O a 20 1] [}
23 23 23

26. Select Next.

L s> Cancel

CONGRATULATIONS!

You have developed a complete Rework Process for your new device/board. The Wizard

will now escort you directly to the execution screen.

0029.00.905

14




ONYX29 Guide: Process Development Wizard

3  Thermal Profiling

1. The Wizard automatically escorts you to the program execution mode where the newly

created program is automatically loaded and ready to run.

2. S

& visual Machines 1.60.43 BETA 3 - (003.02.014 F Onyx29R11.2.0.9)

elect Start.

“Eile View Tools Help

Wiews

Execution

P FOgr :arnmimg

L.
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Part Type Likrary

Maintenance

> 10975 REYC | 1
= 10975 REY C.itp

ﬁ-ﬁ:'ﬁch*| Options = |

JJHDth F'l:usitil:unx=114.551D.Y=221.821D.2='|2EI.EIEIEIEI| SHER TS ‘ Dizahle | Park | Jog | Head Yacuu

4

of [ 1

9 | @ | Direct Execution = |

Dy Run | Training | In=pection |

speco: | HENEECTR (00

==
iz
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2| P ‘
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3. Right click on the small part green or red dot. The Process List created by the Wizard is
displayed. A green dot indicates the Process will be executed, a red dot means it is not
selected.

USER NOTES:

* The graphical image of the new Program you created in the Wizard includes the following
processes:

* Thermal

* Removal

* Site Cleaning

* Soldering

* A - If you activate all processes (all buttons green), all four processes will be run in
sequence. However,

* B - If you have created an instrumented test board for process development only, and
you want to only develop the Thermal Profile at this time, activate the thermal process
(green button) only (other processes have red buttons).

Part

Thermal

a Removal
_?"EE__’?_'_B_?F'?!?_Q = @ Site Cleaning
=] Soldering with Manual Fluzing =] Soldering with Marual Fluxing

* The footswitch can be depressed to resume the process instead of clicking on Resume with
the mouse.

0029.00.905 16
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4. Select Resume.

m‘d‘:ﬁsual Machines 1,60.43 BETA 3 - {003.02.014 { Onyx29R11.2.0.9)

HEiIe View Tools Help

Initializing Substrate __.

Program Execution

3 10975 REV C ’

* 10375 REV C.itp
@ oo By | options | oof [ 13
&5 | 48 | Direct Execution= |

Dry Run | Training | Inspection |

spees: [N 100 1~

Select Process Lists

4 Go ah with next Process

Execution Emor Control
=
@
=

Stap current Program E=ecution

Procesz Properties I

| Riabot Posiion % = 114.5610. Y = 221.8210. 2= 1200000 | ¥ +) - +¥ -Z +Z | Disable | Park | Jog | Head Vacuum ONIOFF

JJ Marual Mation XY 2

Selection Dialog

7 10975 REY C
® Select Process Lists ta be processed

JJ ALL X Mot Executed |

Table Selection T

& |0 [Fal| ]| Showan |

Thermal
._E Removal
® E Site Clesning
-3 @ Soldering

0029.00.905
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5. Install the board into the machine and position the supports.

6. Select Resume.

& visual Machines 1.60.43 BETA 3 - (003.02.01
Eile Wiew Tools Help
| Fobot Position » = 114.5620.% = 221.8210. 2 = 120.0000

) 10975 REV C b
* 10375 REY C.itp

S G - im BB - | Options~ Dof| 1 =t

& | 4P
T -

Dry Run | Training | Inspection

Speed 100 %1

5 Manual Board Load
1 1. Load the board inta the Board Carrier .
6 » 2 Adjuzt Underboard supports

Resume

Execution Emor Control

. . ".Sh:up current Program Esecution

~ Stop

0029.00.905
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©C©O®N

" Yision Unit Teach

? Place Position of <Part>»

Paosition 1 Position 2
% = 0.000 -
: 73.703 = [ram] : | [rrrn]
Yo [ 151.078 ~ ] 0.000 =5 [ram]

Mave to Fos 1 ‘ et s ‘

Un-check the “Robot Enabled” box to de-power the head.
Use the blue machine handle to move the head.

Position the laser pointer on one corner of the device.
Click the “Set Position” box under Position 1.

Final Pozition

S

kove ta Final Poz ]

@ Set Position ‘

[~ Fobat enabled

7

Current Pozition;

Cancel ] k.

3
®
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11. Position the laser pointer on the opposite corner of the device.
12.  Click on the “Set Position” box under Position 2.
13. Click on “Move to Final Pos”. The laser pointer will move to the center of the part.

USER NOTE:
If the Laser Pointer is not centered over the device, depower the robot and repeat the opposite
corner Teaching Process.

14. Select OK.

" " Yision Unit Teach

? Flace Position of <Part»

®

Fosition 1 Fosition 2 Final Position Current Position:
%[ 74788 = fwm) 83,357 <& [ 2.073 =l 9 357 = o]
v [ 152213 < ] 166.229 =2 [rm] 159,221 == [rort] 166,230 == [ron]
kove to Poz 1 | tove to Poz 2 ‘ kMove to Final Pog |13

@ Set Pozition ‘ [ PRuobat enabled

12

Cancel

? Board Temp Sensor Pos of Assembly <Part> of Image <Board> E
Position 1 Position 2 Final Poszition Cument Position:
[ 191098 = frm] [ 0.000 = finm] [ 191.099 = {mm] [ 140.044/ = i)
v [ 221595 = [mm] 0,000/ = fmml 221595 =4 [mm] 173,089 = [mm]
Move to Poz 1 I fl e bo Fos 2 | tave to Final Pos |
& Set Pasition I & et Posifion | v
Cancel | aK
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15. Change the nozzle if prompted to do so.

CAUTION:

Nozzle may be hot. Use nozzle handling tool to change nozzle.

USER NOTE:
* The nozzle required for the process was user-defined during the PDW (Wizard).

rv.-v. Yisual Machines 1.60.42 BETA 3 - (003.02.0°

File Yiew Tools Help

Ruobot Position =4 = 199.9350.% = 20.0000. £ = 120.0000 | -

3 10975 REV C
* 10975 REY C.ip p’

Options = dat| 137

Dry Run | Training | Inspection

Speed 100 -+ (2]
[
15 Change Nozzle: N1SEZ15 (bga)
I | Mozzle sucessfully changed
o]
— |Resume
E —_
T
S
o
B LHENYS
[*F]
c
2
]
B
i . Stop current Program Execution
~ Stop

16. Select Resume

0029.00.905
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17. Install a thermocouple under the BGA and plug into T/C Channel #2.

USER NOTES:
» Keep the T/C wire off the black bottom heater to prevent the T/C wire from melting.
» See PDW advanced features if you want to use multiple T/C’s to measure joint
temperature.
* Air-Vac uses ultra-fine gauge (.003” dia.) thermocouples from Omega Engineering
(1-888-TC-OMEGA, part #5 SRTC-TT-1C-40-36; pkg of 5).

18. Select Resume.

& visual Machines 1.60.43 BETA 3 - (003.02.C

|! File Mjew Tools Help

“ Raobot Position & = 200.0000. % = 380.0010. £ = 120.0000

| Program Execution

£ 10975 REV C }
* 10975 REY C.itp
@ G o B | options | Bor| 15

§| @l Dirert Execition T |
Dry Run | Training | Inspectian |

snecct [T |00 [~

slide 003 *® dia. TC(s) under device
plug in to channel #2(3.4 etc)

Continue

v

Execution Emor Control
|
th
':

Stop current Program E secution

| Process Properties I
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19.  The vision cube will come out to allow fine positioning of the nozzle over component.

20. Click Resume.

Visual Machines 1.60.55¢ - (003.05.178 | Onyx29 1.2.0.22)
J_l Ele View Tools Help

HMaintenance [ || vision UnitMaintenance Page 3 | Live Video
i p Z : E 2
=" Pp—r—— J ;l@ ? vision Unit Vision Unit | Parameters | Grid
Vision Unit Properties Do Maintenance Task on the selected Yision Unit '

Light Unif ——————————

Name Level [%

) Object |lumination 123 .
= Board llumination 50 Show Live Video
Light Gection Intensity Level. {12 Sj [%] MI

0

Mave Park Position

Mave Laser Fosition |

Brightriess 50 12
Move CFaY Position
Contrast 5Uﬁ 1] Ohiert Thickress: U.UDDﬁ from]
I 0
Show al features Zoom 452
‘ 45 |

—
[} & Feeders
¢ [ 1.5x1.5 mm feeder

“.@ component shuttle Wision . s 7D12Dﬁ[mm]
[=} &4 Took = —
& HotGos Too -

Vision-Y A 0.000 = ]

Theta Axis:

Ll >|

Center Theta Asis |

Jog Pos Jog Neg

uies |

Stress Test Dk Ok

Service Service | Robot Calibrated | Hot Gas Tool > N17EZ17 @ Head | Idle | Online | Pre-Heater HOT

oed & O [ P8 H D

21. Nozzle will force touch on board. Head moves to park position. Stabilization event.

» After stabilization, nozzle will go back to site and touch component. Nozzle then retracts
and head moves to IR sensor position.
* The Interactive Soldering Profile is displayed.

0029.00.905 23
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22. After board reaches target temp, nozzle moves back to the programmed height
(1.905mm).

23. IMPORTANT: Click on the “Training” box. It will be highlighted in yellow and the
“1-Pass” function will activate.

24. The Preheat stage will begin automatically. Heaters will turn on and T/C temperatures
will be graphically and digitally displayed.

25. The Preheat stage will continue until the trigger temperature is reached (140C, T/C#5:
IR Probe).

23 || ¥ 1Pas: & & | A& A& 7 25
v vy w w w Z
Time TJ:rp Top | Bat ! Trigger {Center] Top | Bot Force | Speed | d2
Stage | rocc] NPER (sLMI| FE1 | 7995 | 6] | Cool | Cool | Cool | 52| Y28 i | 1% | fmm)
24 fprcheat | 240 | 125 30 | 325 |5 0RFProbel 140 | [] | 1 | 0 |00 ®© 20 1005 || 22
Soak 60 W 0 WO - gonTc) 200 | O | O | O O[O 0 20 0
Ramp | 20 SR 30 B8N - onTcl 216 (O | O | O (O |/O] 0 | 20 | 0
Reflow a0 BEEES 30 [2ED |cJontTC| 235 | OO | O | O |00 0 20 0
Cooldown | 20 @ 30 0 zdontTC| 216 | O | & | O |O | O 0 20 0
Cooldow... | B0 0 30 0 Time 0 O vl | O | O 0 20 n

Visual Machines 1.60.43 BETA 3 - {003.02.014 { Onyx29R11.2.0.9)

Flle VYiew Tools Help

L

> 10975 REV C P
= 10975 REY Citp
: Time

¥ 1P A& A& a A Z -
- v Eael v w7 el

Top Trigge: |Center| Top | Bot

Foe |Speed| dZ [ Forcs

Trigger

Top | Bot

Options o[ T[] 9 | fec] | }I[SLM]| rc [€ | Cool | Cool | Conl

23 Vi@l ciecen | [Prefest | 240 (125 30 | 325 5 APebe 40 | 1 O | O O
— Soak 50 25 30 | 250 2:JontTC| 200

M| Ea | )
ZIBIR0al|

|20 | o

Servo

720 [ o
20 | o
.
S

TP Run | Training | Inspection Ramp a0 2?5 0 | 250 2 JoptTC 216 T
specc: [N 1 ()| |Refow | &0 | 285 0 | 20 zJomTC 25 |
Cooldown | 20 ] 30 0 2ot TG 216
11 Coaldow g0 [ 30 | @ Time 0
Pause

= = <« 21sec 125 °C 34°C 2:27°C 5:28 °C
Executing Assembly Processes = Ml

[ |
Interactive Soldering (Interactive Soldering) O Master LEAD FREE DEVELOPMENT - 15 mm LE,lD FREE - 1/17/2008 2:01:48 PM l
Img Name: Board X . ) pi
JointTIC | i IR Sensor

olojo|o|o
s ] ] ]
3 ] ] ] o]

[ o o

PL Name:  Thermal I | ==
ASM Name: Part aoll

PTY Mame: 15 mm LEAD FREE 300
Part Name. Parl 280

T L B, e S T T T T T T
i} 20 40 B0 a0 100 120 140 180 180 200 220 240 260 280 300 320 340 380 380 400 420 440
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26.
27.

28.
29.

The Soak stage begins once the Preheat trigger is reached.

The Soak stage will continue until the trigger temperature is reached (200C, T/C#2 —
Joint).

The Ramp and Reflow stages follow automatically as shown.

The actual time spent in each stage (except Preheat) is automatically recorded for
production-based replay without joint T/C’s.

Y _'A; I o
V| - w v - v
e RG] ot B | Tisse ||t fom | B [ vac | e [Sheed] 2
Ereheat . 240 '125 3EI . 325 (5 IR F'ru:ul:ue. 14;' [] ] . ] _|:| H| . _IJ _ 20 |1.905 |
26 | |Soak | 60 SR 30 BO50N 2 JontTC| 2000|127 || [0 | O (O[O @ 20 0
Ramp | 20 [SSSRM 30 BRSO > ont7C| 216 [T | O | O |O0|0O) 0 0 10
2| |Refiow [ 40 FE8N 30 [ 280 |zuomTc| 235 (O | O | O [O[O] o 20 0
Cooldown | 20 BB 30 B i2.dortTC) 216 | [0 | M | O [O (O] 0 20 0
Cooldow.. | 60 | @ | 30 | 0 Time 0 | 0O | & |00 i 20 0
30. During the Reflow Stage, we determined that the top heater temperature (295) needed
to be increased to achieve the 235 Joint Trigger target in a reasonable time.
31.  One mouse click on the Top Heater “Up” arrow creates a new stage called “Reflow 1”.
32. Four addditional mouse clicks on the Top Heater “Up” arrow increases the heater temp
by 20 degrees, to 315 (each click increases by 5 degrees).
USER NOTE:

zl

e See PDW advanced features for more information on 1-Pass.

31-32
W 1-Pasz 4w 1__4‘_ b A s -
w - w w v - b o
Time | Top | Top | Bat : Trigger|Center] Top | Baot Force | Speed| d2
Stade | [eee] MEERY (SLM]| FE1 | TM99" | [T | Cool | Codl | Cool | B2 Yo Ty |1zl | [mm)
Preheat 240 QNS 0 NS RPobe| 140 | O | O | O (OO i 20 |1805
Soak 60 JEEEN 0 BEEAN - omTC| 200 | 0| O | 0O (0O 0O a 20 0
Ramp 20 BEEE 30 BN omTC| 216 | [0 O | 0O |0O0|0O)] 0 0 |0
Fieflow 15 SR 30 BN - oiniTo23s (O | O | O (OO a 20 0
Fieflow 1 25 35 0 > JoitA| 236 | [ [ O | O |1 O[O a 20 0
Cooldown | 20 S NN A (28 (O K[ O(0OO 0 a0 0
32 N 30 4
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33. The first Cooldown stage records the time from joint max temperature down to 216.
Cooling air is injected into the nozzle during this event.
34. The second Cooldown stage cools the board and nozzle down.
Firse « I o = -
b4 v I v s
Time | Top | Top | Bot . Trigger|Center) Top | Bot Force | Speed| d2
Stage | sec] EER sLM1| PC1| T99% | 0] | Cool | Cool | Cool | B2 (VoS! Ty | %] | [mm]
Soak |£| B0 N 30 WEANContTC 200 | O | O [ 0O (O[O o 20 |1.805
R amp 20 Bl a0 B3SO . onTCl 216 |0 | O | 0O |O|O)| 0 20 |0
Reflow 15 S 30 BEEE - ontTCl 235 |0 | O | O |O | O 0 20 0
Reflow 1 27 L35 30 | B0 2:Jont TC) 235 E]D alN iAo 0 20 0
33 f|Conldown|3| 10 FH88° 20 | 0 2dontTC 216 | [ | & | O | O | O 0 20 0
34 [ |Cooldow.. | BO [ O 30 O Time S0m  m m R m 0 20 0
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The following is a brief description of each stage (Event):

* PREHEAT: Preheats the entire board to minimize the thermal differential between the
reflow site and the rest of the board. Preheat minimizes board warpage and reduces the
amount of component heating required to achieve reflow.

* SOAK: Presoak is the period between preheat and soak.

» SOAKH1: Flux is activated during the soak1 stage. Typically, significant voiding will occur

without proper soak.

RAMP: Quickly takes the solder joints from the end of soak to the beginning of reflow.
REFLOW 1: Time over liquidus until the heaters are shut off.

REFLOW 2: Time until the joints fall back below liquidus.

COOL EVENTS: Turns off the heaters and cools board and component.

The following are typical time/temperature targets for each stage (Event):

PREHEAT

- Topside Board Temp (°C)

SOAK
- Temp (°C)
- Time (seconds)

SOAK1 (joint)
- Temp (°C)
- Time (seconds)

RAMP (joint)
- Temp (°C)
- Time (seconds)

REFLOW 1 (joint)
- Temp (°C)
- Time (seconds)

REFLOW 2 (joint)
- Temp (°C)
- Time (seconds)

COOL 1,2,3

Typical solder liquidus temp (°C)
Typical max joint temp (°C)

Tin/Lead Lead-Free
90-120 130-150
avg=100 avg=140
101-139 141-169
20-40 20-40
140-165 170-200
35-50 40-60
165-182 201-216
15-30 20-35
183-210 217-240
30-50 35-55
210-183 240-217
10-25 5-20

Heaters Off, cooling board and component

183
210

Typical max package temp (°C) 230

217
240
260

NOTE: Total Reflow time is the sum of the Reflow 1 and Reflow 2 times. Ideally this
should total 60 to 70 seconds, but between 45 and 80 seconds is acceptable in most

cases.

0029.00.905
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35.

36.

37.

The Interactive Soldering Development screen will appear. You have three (3) options:

* Save the thermal profile and create production profiles
* Cooldown and Re-run
* Simply continue

If you wish to save the thermal profile and create production processes for removal and
replacement, check “Save Development Thermo Profile” and “Assign Production
Profiles”.

Click on the “Create Production Profiles and Continue” bar.

? Interactive Soldering Development _

Re-Doing Options

v Reset Development Therma Profile

¥ Cool down heaters first (initial temperatures)

Top Heater Flow: g0 ﬁ [SLb4]

Delta Temp. Trigger: I—Dﬁ [deq] = LlseTu:upHeater
= Stabilization Process:

Toip Hesth il e i) e

Board Temp Trigger: 0 ﬁ [dea]

I~ Werifp Thermo Profile

Redao Interactive Soldering Development

Production Profile Creation

36 W Save Development Themo Profile
v #zsign Production Prafiles

Create Production Profiles and Continue 37 J

Simply Continue

Contirue |
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38. If you want to re-run the thermal profile without saving the first run, select “Cool down
heaters first...) and “Verify Thermo Profile”.

39. Enter “70” in the Bottom Heater Trigger Box.

40. Click on the “Redo Interactive Soldering Development” bar.

Interactive Soldering Development i

? Interactive Soldering Development

X

Re-Doing Dptions

v Reset Development Therma Profile
/l? Cool down heaters first [initial temperatures]

Top Heater Flows: I g0 j [SLkA]

Delta Temp. Trigger: 1] j [deq] v Uze Iu:up_Heater
Top Heater Idle Flow: 20 j [SLK] :

\_ Board Temp Trigger: 0 :|I [deq]
“Werify Thermo Profile 39

Fedo [nteractive Soldering Development

\

38

40

Production Profile Creation

¥ Save Development Thermo Profile
v #zsign Production Profiles

Create Production Profiles and Continue |

Simply Continue

ContirLe |

USER NOTES:
* If you made any on-the-fly changes using 1-Pass, the changes will be displayed in
the Thermal Profile for you to edit prior to the second run.
* If you do not want to carry forward the changes you made during the first run, put a
check in the “Reset Development Thermo Profile” box and the profile will be reset to
the original master.
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41. The nozzle will raise up automatically.

42. The top and bottom heater cooling routines will activate to cool down the top heater and
board.

43. The thermal profile parameters will be displayed. Make changes as required based on
analysis of first run results.

44. Select OK.

& visual Machines 1,60.43 BETA 3 - (003.02.014 / Onyx29R! 1.2.0.9)
Heater Cool Down: Top Heater @ 47 <= 44 ['C] | Board Temperature @ 149 <= 131 [*C]

| File Wiew Tools Help 42

s 1.60.55¢ - (003.05.178 [ Onyx29 1.2.0.22)

Help Force Sengor @ -0.01 [MN] (£=120.000)
Fa i ZMY  Fine Motion
Thermo Profiles
? Thermo Profile of Part Type <0 Air Yac MASTER LEAD FREE BGA > E
yﬂ % E E | TC Groups.... | & | Prafile Graph | Advanced Config & Statisticl Board Temperature Process Sensorl
Profile M ame 300
(3 O taster LEAD FREE DEVELOPMENT I
TR Nl oo
200} ------- S e el ol el JaliEt i L i
i | e ] [ e e
[T [ R e e et ey e E ....... A e e gl
L e e e
e
o 50 100 150 200
Time Bat : Trigger | Center| Top | Bot Speed Force
+ Stage [sec] Il Trigger [l Cool | Coal | Caal Gaz | Wac [Force [ iz oz [m... S5
X p |Freheat 240 300 |5 IR Probe| 140 | [ O B [T E 1] ] 0 O
Preheat 1 15 200 | Tirne 0 [l [l O|g|g i] 20 0 [l
Soak &0 250 (ZJeintTC| 169 | O | O O|gl|o 1] 20 0 O
43 Soak 1 g0 250 |ZJantTC| 200 | O | O O|g|oa i] 20 0 O
Ramp 20 250 |2 Joint TC | 216 | [ O O |[g|g 1] 20 0 O
Reflow 40 0 zJontTC| 240 | O | O | O OO o o | 0| O
Cooldown 20 0 |ZJantTC| 216 | O =] O (g |g i] 20 0 [l
Cooldow... | 10 0 |Time i] [ =] M OO 1] 20 0 [l
Cooldow... | 20 0 |Time 0|00 |00 1 20 0| O
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45. The heaters will continue to cool down until target temperatures are reached. The
Interactive Soldering Profile screen will re-appear for run #2 and the nozzle will

automatically return to the reflow position.
46. Save the thermal profile and assign production profiles after you achieve good thermal
results as per the previous instructions.

Heater Cool Dowm

Top Heater @ 64 <= 38 [*C]

Board Temperature @ 73 <= {6 [*C]

Skip Cool Down

0029.00.905
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47. If you do not want to save the profile and you do not want to re-run it, select the
“Continue” bar under Simply Continue.

Interactive Soldering Development i

? Interactive Soldering Development E

Re-Doing Options

v Reset Development Therma Profile

¥ Cool down heaters first (initial temperatures)

Top Heater Flow: g0 ﬁ [SLb4]

Delta Temp. Trigger: 0 j [deal 1o se Top Heater
| Stabilization Process

TDp Heaterldle FIDW 2D_;l[SLM] .................................................

Board Temp Trigger: I 0 ill [dea]

I~ Werifp Thermo Profile

Redao Interactive Soldering Development

Production Profile Creation

W Save Development Themo Profile
v #zsign Production Prafiles

Create Production Profiles and Continue |

Simply Continue

47 |

Contirue

The heaters will continue to cool for an additional 30 seconds.

cooling

6
Abort Tirmer

This completes the Thermal Profiling Process.
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4 Removal

1. SHUT OFF the Training function used in the Wizard by clicking on the “Training” box.
The box color should change from yellow (training mode) to gray (production mode).
2. Resume.

#3 10975 Rev C ’
® 10975 Rev C.itp

G- G- - im g - | Options~ | 1 af 1_{:
i 1| ' |

Dy Run Training Inspection

Speect 10011

Direct Access
Select Tool/Nozzle

Go on with next Process
2| | Mp

Resume

Execution Ermmor Control

[ .Sh:up current F'.n:ugram Execution

[ Proceszs Properties
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3. The nozzle will force touch the device.

4. Resume.

sual Machines 1.60,43 BE

File Wiew Tools Help

£3 10975 REV C P
® 10975 REY C.itp

W - i B8 Options

Zvﬁ,x
@ |

Dry Run ' Training | Inspection '

specct [T |00

position IR Sensor

Caontinue

R

_ B esume |
g

=

=]

2

=

E

el

c .
2 i-
3| sk
]

=

b

0029.00.905
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5. The interactive soldering screen will appear and the nozzle will retract to preheat
position then return to desoldering position.

6. The Soak, Ramp and Reflow stages have been automatically converted to time-based
events (ie. Production profile).

7. The Cooldown stage has been automatically changed to zero time as cooldown is not
desired for removal.

5
W 1-Pas: 4 A& A& A P -
- v w v z v
Time | Top | Top  Bot : Trigger|Centerf Top | Bot Force |Speed| dZ
S1age | sec] (EED [sLM1| )| TM99% | (C) | Cool | Cool | Cool | B3| Y% | i | 1% | [oml
Preheat 240 BPEN 20 | 35 (5 IR Probe| qan | [ | O (g 0 20 1905 S
Soak B0 & E?,E 30 280 Time aon | [ B B " A ] 20 1]
Ramp | 20 | E?E | 30 | 250 |Time | 216 | | _ | _ [l _ ] _ |:|_ | @ 20 0
R eflow _ 15 2@5 _ a0 _ 280 _Time | 235 | il _ | _ | | | _ | _ ] 20 1]
Reflow1 | 27 | 318 30 | 250 Time e o (2 FE e 5 0 | 0
Cooldawn 04 315 20 | 250 Time o | [ | O 0a 0 20 0
N\ LY
7 6

8. After the reflow stage is complete, the nozzle will force touch the device, the vacuum
will activate and the part will be removed and dropped off onto the shuttle.

9. The maijority of the solder from the removed device remains on the pads. This is called
residual solder, which must be removed by site cleaning.

This completes the Removal Process.
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5 Site Cleaning

1. Remove the hot gas nozzle and install the site cleaning nozzle.

CAUTION: NOZZLES ARE HOT!
* Always use nozzle handling tool to change nozzles.

* Make sure that the black vacuum cup is properly engaged with the vacuum port as
shown below.

2. Resume. The site clean vacuum will activate automatically.

> 10975 REV C P
= 10975 REV Clitp

OptionsT oof| 1=
2 i

Gt

Dry Fun | Training | Inspection

Spee 100 %]
1 Change Nozzle: Site Clean Nozzle
(5mm tip) )
anzlé sucessfull.y cHangea
21 »

Resume|

e

. . Stop current Program Execution

Stop

Ezecution Emor Control
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3. The vision system will open and the site clean heating tube will be displayed over the
site. Verify that the site clean heating tube is centered over the site.

The image below shows that the 5th row of pads in from each side intersect the site clean
heating tube, indicating proper centering of the site clean nozzle. If you cannot see the entire
site from the center view position on minimum zoom, leave the site clean nozzle positioned as
is.

A 4
3 [
(-] -]
® Y
[ ] L
® u
B °
L] ]
» ']
- o
» «
L] o

d ® ¥ & & & & & & & & W i

4. Use the X/Y wheels on the front of the machine to fine tune the site cleaning nozzle
position if required.

USER NOTE:
* If the site clean nozzle is not properly centered, adjacent discretes maybe
displaced during site cleaning.
* See Section 9 for Advanced Site Cleaning Features.
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5.

Resume.

& visual Machines 1.60.43 BETA 3 - (003.02.0¢

' File YWew Tools Help

3 10975 REV C P
® 10975 REV C.itp

G G T ’9' Options DDfJ 125

& | o | f N I ol e o F e
2 | a ] Nikect Execution=

Dy Run ' Training | Inspection '

speec:. [N 00 -]

position IR Sensor
Continue
_ _Besume\_i
=
E
=]
L]
2
("8 ]
c ™y
g i-
2 | sk
w . Stop current Program Execution
Stop.
I | CES roperfies J
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6. The target and actual board temperature will be displayed at the top of the screen. This
event will continue until the target board temperature is reached.
B visual Machines 1.60.43 BETA 3 - (003.02.014 { Onyx29R1 1.2.0.9)
“ File Wiew Tools Help Temperature of IR Probe (#5) to reach 120°C Current at 97°C
Program Execution
£3 10975 REV C ’
" 10975 REV Citp
& @ im & v | optons~ | ot [ 1
ﬁ | @| Birect Execution= |
Dry Run | Training | Inspection |
speect [T |00 |
Start ‘ Pause
Executing Aszembly Processes
Wait (Thermocouples)
frog MName: Board
PL Name:  Site Cleaning
ASM Mame. Part
FPTY Name: 15 mm LEAD FREE
Fart Marme: Part
0029.00.905
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7. The Site Clean nozzle is preheated for 1 minute. Apply tacky flux to the site.

USER NOTE:
* Do not abort the preheating timer. Preheating the Site Clean nozzle is critical.

7 FLLE SITE while nozzle preheating

57
Abart Tirner

* The vacuum tip will come down close to, but not touching the site.

8.  The tip will remain in this position initially to soften the solder on the site.
9. The tip will then automatically force touch the site and retract very slightly. The Site
Clean nozzle will automatically remove the solder from the site.

USER NOTES:
* Keep hands off the machine during force touch and site cleaning.

* The size of the site cleaning pattern is the component X/Y dimensions.
* See Section 10 (Advanced Site Cleaning Features) if modification of the standard

Site Clean parameters is required.

otart Delay Time: 3
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10. The Site Clean nozzle will raise up. Re-flux the site for second pass cleaning.

11. Resume.

B visual Machines 1.60,43 BETA 3 - {003.02.0

'Pr'ﬂgram Execution

3 10975 REV C }
* 10975 REY C.itp

W - & | optionss | oof[ 1
ﬁ | d@ i Hirect ExecutionT |
Dy Run | Training | Inzpection ‘

specct [T |00 (%]

[
10 reflux site for second pass cleaning
at higher speed
Continue
R
Resume
£
§ )
= Hetry
g
("N
c
£
5 cli
W Stop current Program Esxecution
Stop

| Process Properties I

The site will be cleaned again in reverse direction and faster to remove any remaining solder.

0029.00.905
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12.  The board will cool for 30 seconds.

13. Clean the site with an alcohol swab and inspect the pads.

14. Resume.
B visual Machines 1.60.43 BETA 3 - (003.02.0
File Wiew Tools Help
#3 10975 REV C p

* 10975 REY C.itp
12| | cooling - - o B - | Options~ oot [ 13|

23

S| @

Dry RBun | Training Inspediun'

Speed 100+ (]
Abort Tirner | |
13 clean site with alcohol and inspect
pads
Euntiﬁue
w| | PP
Resume
3 T )
=
-]
0
E
(TN
=
£
E |
i . Stop current Program E secution
Stop

This completes the Site Cleaning Process.
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6 Replacement

1. Remove the Site Clean nozzle and install the nozzle for component replacement.

CAUTION: HOT NOZZLE
* Use nozzle handling tool to change nozzle.

2. Resume

{p.—u Ficual Machines 1. 60 43 BETA 3 - (003.02.0¢

Eile Wiew Tools Help

Robat Pasition ¥ = 193.9380.% = 20.0000. 2 = 120.0000 | -

10975 REV C
" 10975 REY C.itp p’
Options = gof| 13

Dry Fun | Training | Inspection

Speect 100 -2

[

1 Change Nozzle: N15EZ15 (bga)

1 Mozzle sucessfully changed

2| |

Resume

Execution Ermor Control

Stop current Program E secution

~ Stop
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3.  Verify polarity and load the component in the adjustable insertion tool.
4. |Install the insertion tool in the component shuttle.

5. Resume

& visual Machines 1.60.43 BETA 3 - (003.02.0¢

File Miew Tools Help

Er-.ﬂanual Motion XY 2T Coarse Motion

10975 REV C b
" 10375 REV C.itp

G G i N Options = 1.:-f{ LB

F 5ol

Dry Bun | Training | Inspection

Speect 10044

3 Yerify polarity and load component

1 Continue
» s
- Rezume

6. The component will be automatically picked up,
7. and brought to vision for alignment.
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* Corner #1 of the device and site will be displayed based on the “X” and “Y”
component dimensions you entered in the wizard.

Pad BGA Sphere

B ¥isual Machines 1.60.43 BETA 3 - (003.02.014 / Onyx29RI11 2.0.9)

I File ¥iew Tools Help

ManualMotionm ZNY  Fine hotion

Wbl E
10975 REV C P
= 10975 REV C.itp

Options ~ 0 of 1 15y

Dry Run | Training | Inspection

Spestt 100-H{%]

Match Component with Board
| Component and Board are matchin

Resume

Go ko next corner

Execution Error Control

1 Stop current Program Execution

Process Properties

USER NOTE:
If the component X/Y dimensions are 15mm or less, the entire image can be shown rather than
the corners.
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8.  Click on the “Process Properties” bar to change top and bottom lighting or to change the
zoom magnification. NOTE: Any changes you make to these settings is
automatically saved.

9. Use the X/Y wheels and motorized theta on the front of the machine to align the

spheres and pads in Corner 1.
10. Click on the “OK” box to close Process Properties.

Training Mode

) Match 3
" Match Component with Board =
Lioht | Options | ?
— Light vt
Hame | Level[z] | =
Object llurination 39
Board lllumination 15
Light Section Intensity Level: | 930 j [%]
e 112
31
Brightness: 50 =[%]
Contrast: E j‘[%]
O E |
10
o |
8 Process Properties I
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11.  Click on the “Skip” box after Corner #1 alignment is complete to go to Corner #2.

= i.Fisual Machines 1.60.43 BETA 3 - {003.02.014 f Onyx29R1 1.2.0.9)

File Wiew Tools Help

Marwal Mation IFFRA ZAWY  Fine Mation

& b
£3 10975 REV C
" 10975 REV Citp P

Options~ 0of 1 Bhim

Dry Run | Training | Inspection

Spesd: 100
Match Component with Board
1 Component and Board are matchin
— |Resume
=
=
S
o
ERE T
": Go to next corner
.g R 11
§ Skip .
ke . Stop current Program Execution
Stop
| Proceszs Properties
=
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* If Corner #2 shows misalignment after aligning Corner #1 (as shown below), this means
there is a theta error. If you align Corner #2 with “X” and “Y” only, the Corner #2 error will
be transferred back to Corner #1.

* To correct for theta error, first make a 50% correction with theta, then finalize with X/Y.

B visual Machines 1.60.43 BETA 3 - (003.02.014 f Onyx29R1 1.2.0.9)

File Wiew Tools Help

MariLial Motionm ZAYY  Fine Motion

RN S

#> 10975 REV C
* 10975 REV C.itp P

Options+ 0 of l 1=

Dry Run | Training | Inspection

Specdt 108 4,

Match Component with Board

I | Component and Board are matchin

Resume

Go to next corner

w
g
-

5|

Execution Emor Control

g Stop current Program Execution

Stop

Process Properties ]
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12.  After Corner #2 is aligned in this manner (as shown below), click on the “Skip” box to
return to Corner #1.

I visual Machines 1.60.43 BETA 3 - (003.02.014 f Onyx29R1 1.2.0.9)

File Wiew Tools Help

Marual mation [FFR@l Z/vY  Fine Mation

#> 10975 REV C
= 10975 REY Clitp P

COptions ~ 0of l 1 i

DCry Run | Training | Inspection

Speedt [100 121
Match Component with Board
1| Component and Board are matchin
— |Resume
=
=
-]
<
E Lbew |
Go to nest corner
El 12
3 :
§ Skip
£ . g Stop current Program Execution
Stop
| Process Properties ]
S
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13. IF CORNER #1 IS MISALIGNED, repeat the alignment process (ie. 50% theta
correction, finalize with X/Y). Click on “Skip” to recheck Corner #2. You can continue
to skip between Corners #1 and #2 as many times as needed until both corners are
aligned.

14. Click on Resume after both corners are aligned.

] ;-"isualMachines 1.60.43 BETA 3 - {003.02.014 / Onyx29R1 1.2.0.9)

File Wiew Tools Help

Mariual Motion m ZAY  Fine Mation

= 10975 REY C.itp P
Options 0 of l i

Dry Run | Training | Inspection

Speedt 100zl

Match Component with Board

1| Component and Board are matchin

—
N

»

Resume

Go to nest comer

w
B
=

=

Execution Emmor Control

] Stop curent Program Execution

Stop

Process Properties

* The vision system will close.
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15.  Apply flux to the site.

USER NOTE:
* This prompt will only appear if you selected “Manual Fluxing” in the Wizard.

16. Select Resume to continue.
17.  The part will be automatically placed under force control.

IMPORTANT:
* Keep hands off machine during force placement.

B visual Machines 1.60.43 BETA 3 - (003.02.0

File Wiew Tools Help

:Manual Maotion XS AVY Coarse Motion

£ 10975 REV C b
® 10975 REV C.itp

B e~ i I Options= ] le{ 1 i

Dry Run | Training | Inspection

Speed 100

15 apply flux to site if necessary

I” | Continue
16

Rezume

Execution Emor Control

Stop current Pragram E secution

|
Stop
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18. Resume.

B visual Machines 1.60.43 BETA 3 - (003.02.0°

' File “iew Tools Help

;Manual Motion XY 2T Coarse Mation

3 10975 REV C }
* 10975 REY C.itp

& G- i & - | options+ | oof| 1=

Dry Run | Training | Inspection

Speed 100 (%]

position IR Sensor

| Continue

18 »

Resume

Execution Emor Control

.Stu:up current Program E =ecution
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19. The interactive soldering screen will appear and the nozzle will retract.

20. After the Preheat stage is complete, the Soak, Ramp, Reflow and Cooldown stages will
execute. Note that these stages have time-based triggers as they have been
automatically converted to a production profile in the Wizard.

Visual Machines 1.60.43 BETA 3 - {003.02.014 { Onyx29R11.2.0.9)

' Eile View Tools Help
Pragram Execution & HiPass T E P
7 10975 REV C P ; - e .
= 10375 REV Citp T W - ) ‘ 20 |
= = - i [ =i Time Top | Bat Trigger |Centerl Top | Bot Farce |Speed| d2 | Farce o
w w options= | oof[ 15| | St0e | g [SLM]I rel ‘ Traget | 0] | Cool | Cool | Cool | 52 (Y38 "] | 2] | from) I
Piencal f 240 | 30 JeRsRiobe 140 | O (01 [ O [ CIJ01| 0 | 20 1e0s] [
- - | |S0ak &0 2500 Time Aeidl | W m| | W | E] 0 20 0 i |
Dry Run | Training | Inspection Ramp 20 3 20 -T\me 128 |:| O D- ‘_D- D o 50 || 0 D_
speed: [N |00 |7 |Refon | 15 3 Time @ |0 0|0[(O(d] o [a]o |0
Reflow 1 27 Time 235 |7:|7 O D O El 1} 20 0 D =
B J 1] Cooldown | 10 [9381 30 | 0 ftme J26 [0 W [0 [O[0O] 0 [20 | 0 | O ~|
Start Pause y Nl
: < 34sec 225121 | 211°c  s5:113°C
Executing Assembly Processes -

Interactive Soldering (Interactive Soldering) Solder 011108 - 15 mm LEAD FREE - 1/18/2008 1:35:07 P
fma Name: Board

FL Name:  Soldering

ASM Name: Part

PTY Name: 15 mm LEAD FREE
Part Mame: Part

T — T — T T — T T
20 40 B0 &0 100 120 140 160 180 200 220 240

|| 34sec 226°C | 1:NC 2:NC 3:NC | 4:NC 6. 113°C_ |
st J  Se J fes | G ] e [ 20slM [ 211°C 0,0°
T | Robot Calirated | Hot Gias Tool > N15EZ15 @ Head | [Ruinningl | Online |

[ 11 bmp - Paint
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21.  The nozzle retracts and the board is cooled down prior to handling.

board cooling

41

Ahart Timner |

The entire Rework Process for the new device is now complete.
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7 Advanced Features — Program Development Wizard

7.1 Using Multiple TC’s to Monitor Joint Temperature & Control The Thermal
Profiling Process.

1.  The default TC setup in the Wizard is for TC#2 to be attached to the joints and to control
the thermal process.

2. If desired, multiple TC’s can be attached to the joints and the average temperature can
control the process. Click on “TC Groups”.

Thermo Profiles

“? Thermo Profiles of Part Type <15 mm LEAD FREE> -

2 |1c Groups.. ;,&i Frofile Graph T Advanced Config & Statistics T Board Temperature Process Sensor

Profile: M arme
| 3 0 Master LEAD FREE DEVELOPMENT

DI BB EERERNEERE
X P |Preheat 240 288 30 [ 3/ BlRPbe 140 | O | O | O |O O i} 20 (187 O

IEEEEE El 2N EEDNNEENEEEEEEEEEE

| [Rame | 20 S 0 SRl uontTC[ 4 || O | O | O (OO 0 |20 | o | O|
Reflow 40 [ 295 30 | 280 2 Joint TC o 0 I O i i 0 20 0 O

| [Cooldown | 20 [SEM a0 BB GnTC| 25 |0 | | OO0 o |20 | o [ O]

| |Cooldow.. | B0 |0 30 | 0 Tme o0 |Ol® |8 |algl o [z o | Og|

DK,
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3. TC Groups 1 through 4 are preset for 1,2,3 and 4 TC’s respectively. If you want some
other TC configuration, you can edit a group or configure a new group.
4. Select “OK” when done.

? TC Groups Editor E

Mame Channel# |  Trigoer | TC#1| TCH2| TC#3| TC#4| TCHB

P ITC Group 1 |100 |Awerage S O [ [ m |
TC Group 2 3 |10 |Average M | o [ N [ ]
TC Gro-upB 110z E..t'-‘-.wferage . El [ El [ El. [ O . B
| TC Group 4 103 |Average B = B &
| e = e a WaE a BaE =
T-CEroup-E. 105 i;&verage . |:|. [ "|:| [ |:|. [ O . O
TC Grouﬁ? [108 éﬁverage . "|:| . O [ “|:| . ] . “|:|
TC Group & [107 lweege | O | O | O | O [ O
TCGroup 9 [108 |Awerage Bl O BOWm O BO
TE Grouﬁ'IU ;'IEIE! 'Average ' "|:| ' | . ”|:| ' | ' “|:|

| 1
4 K

5. Use the trigger pull down list to change the trigger to the desired TC group in the Soak,
Ramp, Reflow and first Cooldown stages. In this case we will use “101:TC Group 2”
which will average the TC’s plugged in to Channels #1 and #2.

Thermo Profiles

*? Thermo Profiles of Part Type <15 mm LEAD FREE> _

TC Groups.... ;,& Profile Graph T Advanced Config & Statistics T Board Temperature Process Sensor

Prafile Name

I} o taster LEAD FREE DEVELOPMENT | 5

IENE B BRI RGERE
by Preheat | 240 3% 5RPobel 140 | ] | 01| 0000|001 o© 20 | 187 | [
BEEEEEE Pl occ. (e OO |OolOol0ol o [2 ] 0[O
EmEd Bl o oeE iaEansiGEEE e A
| |Reflow | 40| 250 [Z= gl ololglagl © [2 [ @ O]
B |Cooldawn | 20 | 0 26 |0 & Ololgl o [=2 ] o | O]
| |Cooldaw... | B0 | 0 O|ld|&|[Olg] o 2] 0o |0O)]
*
4
5: IF: Probe oK, ﬂ
5 100: TC Growp 1
101: TC Group 2w
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6. The multiple stage trigger TC’'s you selected will be displayed during Interactive
Soldering at the bottom right corner of the screen.

=it
dyerage -

1:
&

K& =

202 °C

If one of the two joint TC’s shorts out or appears to be reading incorrectly, simply uncheck it
and it will be ignored.
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7.2 Configuring A New Nozzle

1. If the nozzle you need to use for a new process is not on the pull down list, click on the

“Add Nozzle” box.

? Program Development Wizard

1 Template Progran Mozzle

2 Board Data Select a Mozzle for Soldenng/Remowval:

1

3 Component
4 Nozzle & Feeder |Mz7EZ35

| AddNozde. |

5 Thermo Profile M13EZ13

MN15E215
NZ1EZ2
MNZ23EZ23
MNZ5EZ25
NZFEZ2Y

NHEZHNER

select aFeeder.

I component shuttle

L’ Add Feeder. .

Flux Supply

Select a Fluser;

I tanual [Brush)

Help | < Back

I et » I

Cancel

L
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2.

This will take you to the Nozzle Manager. Click on “New Hot Air Nozzle”. A new nozzle
will be added to the bottom of the list.

Nozzle Manager.

? <Hot Gas Tool> Nozzle Manager ]
2 # Mews Hot Air Mozzle Q Mews Site Clean Nozzle i_tj K 8
| Mame | Deezcription | Length (dd] | width(dy) | 0biDet| align | Z0ftset |Openvac . |Closedac. | Defaul Flaw] &
N7EZTF csp | Omm 0 mm 0 51 -2.5 mm IFT4% | B01G5x a0
|MCaL ' [ 0mm | 0mm O O Brom | 0% | 0% | 40|
| Site Clean Mozzle [Srmm tip) ' " Smm | Bmm [ ] O dmm | ' ' 40|
| Site Clean Nozzle [micro tip) . [ 23mm | 23mm [ ] | 15mm | . . 40|
|N23EZ23 | Description [ omm | 0mm O O | 25mm | 2223 | 7z | a0
[N110381103 |afp | 0mm | Dmm O O Ormm | 17.89% | 496% | a0
| MmooV |Description [ omm | 0mm O 0 Omm | 1403% | 4914% | 40|
| NM257DVG |Description [ 7om | 7om O O Omm | 5042% | 7457% | i)
[ MM1280vE ' | omm | 0mm il 0 Omm | 37001% | B6S7% | 40
:Motion offset nozzle .motion offset nozzle . 3 mm . 3 mm (8| || 1.7 mm . 0% . B0 . 40.
|NSEZS |Description | Smm | Smm O 0 | 25wm | o0x | s1x | 40|
=0 fNMX for lazer pointer test :Description 0 ram 0 mm O 7 0 ram B9.59% ?_2.52"/0 40:
|Site Clean Mozzle [Micro Tip) 22 mm 22 mm ] 1.5 mm 0
3 N27EZ35 | Deseription C10em | 10ne [ é Omm | 0% mj 9
Selected Nozzle Details: — e
Set Dpen 'V acuum
Length [d): 0 = [ram] width (dy: 0 =2 ] Z0ffiset | -2.600 ~[mm]| 6
[+dz = Nozzle iz longer) Set Closed Vacuum
5 5
ok| 10 |

You will now need to do the following:

2

© oo N

10.

Highlight the new nozzle and then rename it (N27EZ35 in this case).

Add a description if desired.

Enter the length and width of the nozzle in mm in the boxes at the bottom of the page.
IMPORTANT! - Measure the overall length of the nozzle with calipers. The standard
length nozzle is 66mm. The length of the new nozzle minus 66mm must be entered into
the Z offset box at the bottom of the page. In this case, the new nozzle (N27EZ35)
measures 63.5mm (typical length for EZ nozzles) so the Z offset is —2.5mm (63.5mm —
66.0mm).

The Object Detection and Align boxes should be blank.

The open and closed vacuum levels are not relevant.

Set the default flow for the new nozzle based on the following nozzle size chart:

Nozzle Size (mm) Top Heater SLM (standard liters/minute)

Less than 10mm 25 LPM if no bypass holes (35-40 if yes bypass holes)
10-15 mm 30-35 LPM

16-26 mm 35-40 LPM

27-30 mm 45-50 LPM

31-34 mm 55-60 LPM

35-40 mm 60-65 LPM

Above 40 mm 65+ LPM

NMX Nozzles 40-60 LPM

Click on OK to return to the Wizard.
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11.  The new nozzle and default flow rate for the new nozzle are now displayed.

? Program Development Wizard {;2
1 Template Progran MNozzle
2 Board Data ; :
3 Component 1 Select a Mozzle for Soldering/Rermowal
4 Nozzle & Feeder iN2?E235 _v_' Add Mozzle... |
5 Thermo Profile
11

Default Hot-4ir Flow for Thermo Profiles: l g0 ﬁ

Maozzle Back-0fF Diztance: 1.875 ﬁ [rrrn]

Component Supply
Select a Feeder:
COmpor He Add Feeder... I

Flux Supply

Select a Fluxer:

I M anual [Bruzh) .'_I

Help I < Back | Mest > I Cancel
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7.3 Configuring A Custom Feeder

The Component Shuttle is typically used to supply a component to the machine. The Universal
Insertion Tool centers the device on the shuttle to provide accurate pick up.

However, some components may require alternate pick up methods. For example, 0402’s and
other extremely small devices may need to be picked directly from tape or waffle trays. In
addition, the extremely small size of these parts may require vision assistance for accurate
pickup, which is not possible with the shuttle. In such cases, board-level custom feeders can
be created and used to accomplish this objective.

IMPORTANT:

Configuring a custom feeder is an involved process. We recommend that customers contact
Air-Vac Engineering for assistance when configuring a custom feeder for the first time.

1. Select “Add Feeder”

r =

? Program Development Wizard

3

1 Template Progran Nozzle

B Select a Mozzle for Soldering/Remaoval:

3 Component
4 Nozzle & Feeder |N2?EZ2? ﬂ Add Mozzle...

5 Thermo Profile

Drefault Hot-air Flow for Thermo Profiles: 40 ﬁ [SLM]
Mozzle Back-0fF Diztance: 1.505 j [mimm]

Component Supply

Select a Feeder

compohent shuttle Add Feeder... 1

Flux Supply
Select a Fluxer
| t anual [Bruzh) ﬂ
Help < Back | Mest > | Cancel
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aORODN

o

* You are now in the Feeder Manager.

Click on “New Feeder”

Rename the New Feeder. In this case it is “0402 Tape Strip”.

Add a description if desired.

Input the number of X and Y pockets. In this case we have a single row of twenty
0402’s, therefore Xis 1 and Y is 20.

Check “By Row” if you want to pick by row (ie. X). In our case, we only have 1 row so
this is unchecked, which means it will pick by column (ie.Y).

Manual loader is the mechanism that controls the Component Shuttle. In this case, we
will not use the shuttle so “None” is selected.

The corner pocket positions then need to be taught. In this case, pocket 1 will be the
first 0402 and pocket 2 will be the last (20™) 0402. Click on “Teach 1% Pocket Center’.

Waffle Feeder Manager.

? Walffle Feeder Manager .
2 BB tewFeeder [y
Mame | Drescription | # Pockets | ' Pockets | By Fow | Man, Loader |ML Poc...l 1zt Pos 2nd Pos | 3rd Pos
component shuttle component shuttle 1 1 vl |Manualloa.. 1 [3 1]

Wi ck.

SRR U EmoRG]

0402 tape stip

8 8

- Selected Feeder Details:

Teach 15t Pocket Center First Pocket Center: - Second Pocket Center: Third Pocket Center:
Number Packets in > 1= ? " 85.326 ~[mm] 3 83793 < fmm] % 0.000 = fmm]

~| Teach 2nd Pocket Cent : : :
s e e v B 149472 iom] v 0.000 == ]

MNumber Pockets in ' 205
= Teach 3rd Pocket Center z 0.000 ﬁ [rrim]

Double click on “Vision Unit (Laser Pointer X/Y)”.

Teach Position

7 Teach Position 1 of <0402 tape strip>

Select an item to teach a position

£T
Sl

Avwailable teach methods/itemns:

I’ Head of Robot [x/v/z]

I:I: Z-Height of Robot [Z]

9 r Wigion Unit [Laser Pointer =)

Teach Positon with selected method or item
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10.  Uncheck the “Robot Enabled” box to depower the robot head.

11.  Use the blue ring to position the laser pointer over the center of pocket 1.
12.  Select “Set Position” under position 1.

13. Select “OK”.

== Vision Unit Teach

? Teach Position 1 of <0402 tape strip>

Position 1 Puosition 2 Final Position Current Position:
% [ 200000 = frm] 0,000 =[]
o [ 317,648 = [mm) 0.000 —= [}
Maowve ta Pos 1 ‘ Move to Pos ‘ Maove ta Final Pas ]
G Set Pasition ‘ [~ Robat enabled 13
12 10 Cancel ‘ 0K

USER NOTES:
* The custom feeder should be set up in an area where no bottom heating occurs. In
this example, the 0402 feeder is set up over the front right corner of the preheater.
The front and right rear preheater panels will be programmed to be off for this profile.
* The custom feeder Z height should be the same height as the board.

14. Select “Accept’.

Teach Positon with selected method or item |

Current taught position:

| 200,002 ~Hfmm] [ 318174 <o) 2] 0.000 = fom]

Move ta [v on Safe Height with |Head - Cancel | Accept

14
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15.

Select “Teach 2™ Pocket Center”

Waffle Feeder Manager
? Waffle Feeder Manager .

BB new Feeder [Ty

| M ame Description ] # Pockets J Y Pockets I By Row 1 tan. Loader ]ML Foc:...j 13t Pos 1 2nd Pos ] 3rd Pos
| | | | |Marual Loa... |1 |(349.024 m | (Dm0 |(0 o, 0

component shuttle | component shuttle | 1 1 | vl
I 0402 tape strip

-~ Selected Feeder Details: —

e e First Pocket Center: 4 Second Pocket Centir-:_J Third Pocket Center: o
Nurber Pocketsin® [ 15 | =y P 199.333 ~[mm] 193.393 —[mm]  ; 0.000 — [mm]
Teach 2nd Pocket Center v 305,590 ‘_A.j[ ] el g |
MNumber Pockets in 'Y . - =i 235 20 _:_J[mm] i e -~ til
Teach 3rd Pocket Center 7 0.000 ﬁ [mm]
(] 8 J

16. Double click on “Vision Unit (Laser Pointer X/Y).

Teach Position

7 Teach Position 2 of <0402 tape strip>

Select an item to teach a position

£1%
Slet

Avvailable teach methods/items:

I’ Head of Robot [x/v/z]

II Z-Height of Robat [£]

16

Teach Poziton with selected method or item ]

Current taught positian:

| 83798 Himml v:[ 148472 <Hioml 2] 0.000 = jom]

Moveta v on Safe Height with 1Head - LCancel Accept
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17.  Uncheck the “Robot Enabled” box.

18.  Use the blue ring to position the laser pointer over the center of the last (ie. 20™) 0402.

19. Select “Set Position” under Position 1 even though you are teaching Position 2. Note
the Position 2 column is grayed out.

20. Select “OK”.

= ¥ision Unit Teach E]
? Teach Position 2 of <0402 tape strip> E
Puosition 1 Pasition 2 Final Positioh Current Position:

% [ 200.002 ] [mm]

o [ 323,681 =[]

Mave to Pos 1 ]

@ Set Position ]
19

21.  Select “Accept”

21 EEEEFIt
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22. Note that the X/Y coordinates for the first pocket and second (ie. Last) pocket are now
displayed below. Also note that the X position is the same for both pockets as there is

only 1 row of 0402’s in this case.

Selected Feeder Details: 2
First Pocket Center: Second Focket Center: Third Pocket Center:
Teach 1st Pocket Center

Humber Pocketsinsé: [ 1= o [ 200002 Hmwml w [ 200002 Sl % 0,000 o]

—— Teach Znd Pocket Center : 30401 ] = e
Number Packets in ap =+ Xz . | [mm] 306.410 ~[mm] v 0.000 =2 [mm]

== Teach 3rd Focket Center Z 0.000 j [mm]

oK ]

23. The new feeder is now displayed.
24. Select “Next” to continue in the Wizard.

? Program Development Wizard {:;'_

1 Template Progran MNozzle

2 Bnad ota Select a Mozzle for Soldering/Remaval:
3 Component
4 Nozzle & Feeder |N27EZ35 =] AddNozale

5 Thermo Profile

Drefault Hot-4ir Flow for Therma Profiles: 1] j[SLM]
Mozzle Back-0ff Distance: 1.875 j [rrinn]

Component Supply

Select a Feeder:
B | Add Feedsr

Flux Supply

Select a Fluxer:

] Manual [Eruzh] Ll

24

Help < Back | Mest > | Cancel
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7.4 Vision Assisted Custom Feeder Pick-Up

1. To add vision-assisted pick up for picking parts from the new feeder, go to the Part Type
Library after completing the Wizard.

2.  Highlight the new part type.

3. Double click on the Soldering Process List.

B visual Machines 1.60.43 014 F Onyc29R1 1.2.0.9)
: File ¥iew Tools Help
Menual Mtion XN ZAY  Coarse Motian
g 9 PART TYPE GlobalLibrary |EI
" Manage the global part tupes
J[j LQ N | 'E] Q -./ LQ Fllter - Clear | Options= Thermo Profiles
| Mame / Descnptldn iEategply ]Package f EArc' )
ription MNane | ¥ Bumped
|9 4irWac Micro-BGA LEAD FREE Master_... |Pivating IR Arm (013108 be) |Mone m Bumped WO
11 AirYac Micrp BGA TIN LEAD Master F' | Pivoting IR Amm (013108 be) |Mone | m Bumped Il |1
f2A|rVac M.&STEB LEAD FBEE BGA F'D IR in Yision [D‘I 3108 bc] Mane m Bumped el [
f2A|r‘v"ac MASTER TIN LEAD BGA FDwW _IB in\"'isipn [0131 08 bc:] _ane | m Bumped | IZI |:|_.
ESAHVac Micro-BGA LEAD FREE Master . IRin Wision [D‘I 303 be] |Mone | m Bumped [l [
|3 &ir Vae Micro-BGA TIN LEAD Master P... IR inVision [B'I 08 bc:] |None | m Bumped (=R
|abcds [testing |Mone m Bumped | |:| | I:l__
I Mlcrp BG4 Master [Lead Free] ;F'wptlng IR Am [03230? be] |Mone m Bumped =T
wyz FLEXBGA 280 (16 rmm) (LEAD FREE) | PCBOTT Rev C (IR Am 032307 be] [Mane | BB Bumped Olo
|wyz CABGA B4 [7 mm] [LEAD FREE] |PCBONT Rev C IR Am 032307 bc) | Hone | m Bumped I
|wyz PBGA 196 (15 mm) [LEAD FREE) FCEM T Rev C (IR in A 032307 be) Mane m Bumped | [
|y PEGA B?B___[2? mm_]__[_LEAD FBEB_]_ _F'CBEITI RevwC [IB inArm 032307 b_e] _ane | m _Bum_ped | |:| |:|_ |
|wyz TARRAY 144 [10 mm] (LEAD FREE]  |PCBO1T Rew C (IR in Am 032307 be) |None | B Bumped og
w2 TARAAY B4 (6 mm] (LEAD FREE] [PCBOT1 Rev C (IR in Am 032307 be) [Mane | B Bumped olg
| B?mm [CTBGA 84] [F'CBD'I'I F]E\"’ D] [L F'CBD'I'I F]e\v' E [IF] Alm 03230? bc:] ane m Bumped | |:| | |:|
|y 1Dmm [CVBGA SED] [F'CB o F]E\.-" D] [ F'CBD'I'I F]ew-' l: [IF] Alm 03230? bc:] |Maone m Bumped ERET
vy 12m [CTBGA 228] (PCBOTT REV D] [..|PCBOTT Rew C (IR Aum 032307 be) [Mane | BB Bumped Olo
_;_l,l_l,l_l,l 13mm [C\"’BGA 432] [F'CB B'I'I F]E\.-" D] [ F'CBD'I'I F]e\v' C [IF] Alm 03230? bc:] E_ff]_p_n_e | m Bumped | |:| |:| |
Wy 15mm [F'B G 198] [F'CBB'I'I F]EV D] [L F'CBD'I'I Bev C [|F| Alm 03230? bc] Maone m Bumped g
|y Z7mm [FBGA B76] [PCEOTT REY D] [L... PCBOTY Rev C IR Am 032307 be] None B Bumped Ol
z Dlspensmg Demao TARRAY 144 [.DB2 b (021606 bc) |Mone | m Bumped EE| EF
|2 loop |[062 bd) (021606 be) |Mone | m Bumped | B
=i sensar test (ONX23 [machine set up an) None B Buped |0 0|
lazer nninter best [ OMY%29 [machine Ptun nnlul [Mone :m Eumned 11|
Part Tupe Dimenzions - Options
Length [<]: 1.000 j [rrimn] i+ Default Pick Position [Center)
width [Y): 1 1.000 _.._j.J [mm] " Cugtom Pick Position
Thickress [£]: 1.000 j [rrirn] 000 j ]
1,000 —lmm
Process Lists
AZLX D@ 0 =y
[ ] JName JpoI MNozzle Min. Access ].&F’
Thermal jHot Gas Tool NMX‘I 28DVG _D__peratpr |
|Removal Hot Gaz Toal |NMx1880VG Operator AP
Slte Cleanlng |Hot Gas Toal [Site Clean Nozzle [5mm tlp] | Operator |
Uitities E n
Strezs Test
Camera Tools | oK J
Service Service | Robot Calibrated | Hot Gas Tool > M2FEZZ7 @ Head | Idle | Online |
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4. Check the Infeeder Match (Vision Unit) block to activate it.

5.  Click on the Heating (Pre-Heater) block. Uncheck Preheater sections #2 (front right) and
#4 (rear right).

6. Select “OK” to return to page 1 of the Part Library.

7. Select “OK” to exit the Part Library.

USER NOTE:
The change is saved automatically.

Process List Editor

? Soldenng with No Fluxing (solder paste) - 1

General & Proces: Sequence |

T oal: |Hn:ut Gaz Toaol [Hot gas Tool with Site Cleaning Mozzle ) j Mozzle: ﬁ

Reiect Mode:; |N|:| Reject ﬂ

[ Usze always Azzembly Pozition az Pick Position Mir. Group: E
Abort Contral; |N|:|t Esecuted [Default) j Ahort Message: |_
& Peaner eyt il e }{: Show Properties . ? Infeeder Match

Interactive Soldering| S ]é Heating [Pre-Heater)

e L [ Move [Robot] Light Options ]
% [“IB=] Operator Messzage [General Proce
Adie il Hi Zero Force Sensor [Robot) Focus Correctior:
3 Manual Fluxer 4 |[[Mii: Infeeder Match [Wizion Unit)
MF Dip Fluxer [ . Pick [Rabot] = .
B Operator Message [General Proce eam e -
M Chcrte e Wt Zero Force Sensar (Fobat) C FeV Position:
& Pre-Heater DQ Pick [Fohat] arner Foy' Fosition; I_
'@ Reject Bin [¥l::: Match [Wision Unit) ’ o
orners Selechion
iromounes | [ Sroco Ve Gt [ Cancs i
% Vision Unit 2 Place (Robot) Fer
h Haot Sas Tool [“IB=] Operator Messzage [General Proce il

Interactive Saolderng [Interactive 3
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8 Advanced Features — 1-Pass Thermal Profiling

1-Pass is a powerful tool that provides on-the-fly thermal profiling adjustment capability.

1. To activate 1-Pass, click on the “Training” box during Interactive Soldering. The
“Training” box should be yellow and the 1-Pass check box will activate.

The following are examples of how 1-Pass can be used:

2. After 20 seconds in the Soak Stage, it became obvious that TC#2 (Joint) was not going
to reach its target temperature (200C) in a reasonable amount of time (45-75 seconds).

3. Asingle click on the top heater Up arrow creates a second Soak Stage named Soak 1.

4. Six additional clicks on the Top Heater Up arrow increased the top heater by 30
degrees (5 degrees per click) from 190 to 220C).

5. The total Soak Stage time is now the sum of the initial Soak Stage (20 seconds) plus
the user-added Soak Stage (51 seconds) or a total of 71 seconds.

6. After 24 seconds in the Reflow Stage, it was apparent that TC#2 would not reach its
target (240C) in a reasonable time (45-75 seconds).

7. A single click on the Top Heater Up arrow created a new Reflow Stage named “Reflow
2’.

8. Five additional clicks on the Top Heater up arrow increased the temperature by 25
degrees (5 degrees per click) from 265 to 290.

9. The total Reflow Stage time is now the sum of the initial Reflow Stage (24 seconds) plus
the user added Reflow Stage (37 seconds) or a total of 61 seconds.

8
7
s . T : (0.4 003.02.014 [ L .9 4
Eile Wjew Tools Help |1! 3
Program Execution | P TP & .~ s 28
#3 10975 REV C i ]
* 10975 REV Cirp 4 > v BN Y - >
Tirme | Top | Top | Bat . Trigger|Center] Top | Baot
Options » tioe| 1= J_Isec] [E stMi| el | T'9%%" | 6] | Cool | Cool | Cool
m _ Soak | 2[20 [ 180 30 | 250 Time 20012(0 | O | O
— _ Es.:am | 51 _?zzdmm P50 2JointTC| 200 [ O | O | O
Dy R || STRGO0GN |nskeslon " |Ramp 35 DOBBN 30 | 280 |2JemtTC| 216 | O | O | O
specc: [N |00 (%] |Reflow . 24 | 2688 30 | 260 Time | 24DE|:| O[O
Heflu:qu 37 _'29030 L2500 2JontTC| 240 [ O | O | O
H II Conldawn 12 152 | 20 0 2JaintTC| 216 | [ [l O
Pausze
1 41 sec 122 *C 248 °C il
| Executing Azsembly Processes PL1 M | =
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USER NOTES:
* 1-Pass allows the user to change all the parameters in Interactive Soldering, however Air-
Vac recommends the following:
* Increase/Decrease top heater temperature as the Primary means for making profile
changes on the fly. The recommended temperature range change is +/- 10-25
degrees.

IMPORTANT: Decreasing top heater temperature by more than 10 degrees is not
recommended as this will create a non-linear heating curve which may not yield optimal
soldering results. If the original temperatures are too high, Air-Vac recommends
stopping, editing the parameters and re-running.

* Increase/decrease top heater flow rate (slm) as a secondary means for making
profiling changes on the fly. The recommended flow rate change is +/- 5 LPM.

* Changing bottom heater temperature is not recommended due to slower response
time of the bottom heater.

* The trigger temperature can be changed if necessary. The recommended maximum
change is +/- 5 degrees.
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9 Advanced Features — Site Cleaning
Site cleaning parameters can be modified if required for specific applications.

1. Activate Training mode (yellow highlight)
Activate the Site Cleaning process

3 10975 REV C }

® 10975 REY C.itp

=] Part

LEJ_ Thermal

Options T e 12

,;] Site Cleaning
\_ED] Soldering with Manual Fluxing

Dy 1 Training | Inspection

L
bod
] E'] Remowal
®
Spesd 10027 e

This is a 35mm perimeter-only site with no center pads.
The photo below indicates that centroid of the 35mm site is not centered under the Site

Clean nozzle.

> w
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5. Use the X/Y wheels to center the site clean nozzle over the centroid of the site as
shown below.

* You have access to all key site clean parameters because “Training Mode” was
selected.

6. The heater temperature and flow can be adjusted if required.

#> 10976 REV C f #2 Contiol Heating a
= 103975 REY C.itp ? " Control temperature and hot gas flow —
Options= 1ot [ 1| | Moszles
= W Use current mounted nozzle
Dry Run Training Inspection Flow Control
Speeit - . .
=1 Hat Flaw: 35 j [5LM] 6
Direct Access
Configure Process Properties [ Heater by-pass [fast cool down)

- Gas Source
Go on with next Process

» * A

" Special Ga: Source

— |Resume

E Temperature Control

8 [~ Stop Heating

B —= i Sl

C Temp. Set Point: 395 —HIC] 6
% Diuration: 0.00 ﬁ [sec]

g

=

("]

Stop curent Program E xecution S T

| Process Properties
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7. In Site Cleaning Approach, the X/Y margin of 1mm can be changed to zero. Do this if
there are discretes very close to the site. This will reduce the size of the site clean
pattern to the exact component size entered in the Wizard.

3 Site Cleaning [=
= Site Cleaning =
Process Sequence: Availlable Processes:

7 i.-'—‘-.ppman::h i.-'—‘-.pprnau:h
Ij Site Cleaning ':: Site Cleaning
-
[¥£ Depart £ Depart
M.E Mave Safe + X Move Safe
- Spproach Properties
Site Clean Mozzle:
|Site Clean Mozzle [Bmm tip) j
[w ze Current Mounted Site Clean Nozzle or above zelected ane
Dimenszions
[v Usze Object Dimenzions
Ei M argi in 1.000 Ei ]
| Margin it " 1.000 il [rrirn] | ]
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8. Under Site Cleaning, A - we will change the pattern from snake (cleans entire site) to
rectangular. B -This change activates the “Lap Count Box”. C — Change the Lap Count
from zero to 2. These changes will result in a rectangular site clean pattern. After the
first rectangular pass is complete, the site clean nozzle will index inward 4.5mm (line
width) and make a second pass. Custom site clean patterns can also be created using
the pattern generator. Contact Air-Vac Engineering for further assistance on site

cleaning.
#) Site Cleaning a
"  Site Cleaning —
Proceszs Sequence: Levailable Proceszses:
H= Approach i i.-‘l'-.ppmach
8 ’_> Site Cleaning lj Site Cleaning
-
[¥E Depart ZE Cepan
Mx Mave Safe + | X Mavesafe
- Site Clean Properties
Position Offset
Offset 0.000 - [rmm]
Dffaet ¥ 0.000 | [mm]
- Motion
@ e [
Velocily: il * Hectanoular Profils [ A
Line ‘width: 4500 = [rom] ®
B |Lap Count: 2=+ C E
#-1 Mation 0 ;|[ 1
Start Delay: JEH | S
[ Activate Site Clean 'ac after Start Delay
[v Before Force Touch
-1 Mation i |
End Delay: 0 =2 [sec]
Z Motion
I Fived Height ZMove: 0.035 ~ [rm]
Wacuum Level Kia] j [%]
Blocked Vac Level: 1] j [%]
Touch Faorece: 0.a0 j [M]
v Usze Farce Table
0029.00.905
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10 Details of Automatic Program Creation

1. The Wizard has automatically created a program based on user input. In this case we
named the program “10975 Rev C”, based on the board name. The program can be
found in the Programming view.

[

Programming

kel i i z 6.4 003.02.014 /0 ! 0.9

J_!Eile Wieww  Tools Help

Progra ] =
? Main Programming &

Loaded Programs | Opticns |

Open Progra

Wi |

Look in: | | Programs ;i L ] |‘=_°F -
[ A [ 1 I Fditp
L@ IC)Don L If mf.itp
My Recent | jExports 1 IF rf.itp
Documents | comini cPU Lt afd.itp
@ Iy Impork: 1 H mf.itp
Ihmoto 1t nf.itp
Desklop [C)FDWTemplates Litp
= | 5yskem Files L10rrn IF reflow only.itp
( ) 0 LF af.itp 0402 Lead Free (NMY hot gas nozzls) it
. [’)'D - u LF manual.itp 10970 REY C.itp
* 0 LF no Flusing.itp 1 | B
: 0 Micra BGA LF MASTER (IR Arm). itp a.itp
? n H &F.itp abc.itp
El 0t mf.itp EI abcde.itp
by Computer = ; P Twpe: ITP File
o e i Do Modified: 2/13/2005 4115 PH
g £ I | Size: 744 KB
My Metwork  File name; |1 0975 REY Ciitp j _IDpen
Flaces
Files of type: IProgram Files [*.itp] j Cancel |
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& visual Machines 1.60.43 - (003.02.014 / Onyx29R1 1

Process List.

.2.0.9)

_: Eile Yiew Tools Help
-
et “IPART TYPE Global Library E
" tanage the global part types
ﬁ Ltj N w 't] & 4 i | Filter: = Clear | Options~ Thermo Profiles
:Name s :Descriptipn |Category ;Package | T e <t
[ 8 15mm LEAD FREE i g *% Bumped H B
B |2 &t Vac MASTER LEAD FREE BGA_PD... |IR i in Vlsmn [D1 31 0g bc] | B Bumped Il |1
|2 it Vac MASTER TIN LEAD BGA_PDW IR in'ision (013108 be) | BB Bumped | |1
|3 4 Vac Micro-BGA LEAD FREE Master_.. IR in'Vision (013108 be) | Bumped |||
.E.B.Air-\u"ac.l.\‘;lic:rp-B.G.A TIN LEAD i\‘;l-aster_B. % IB in V|S|pn [ 31 BB be) m Bumped [ EI | |:| |
:abc:de testlng m Bumped [ |:| (|
:Ipw flpw test Desc:nptlpn m Bu.mped | 8] | |:| |
l:F'BGA 5: 5:41 3 Bmm : Gemlnl EIF'U Symbpl m Blumpedl [ [i] [ |:| |
|PBGA 81 2mm | Symbal |B Bumped [0
;.x Mlc:ro GA Master [Lead Free] i m Bumped [ I:I | |:| |
|rv2 FLEXBA 280 (16 mm] (LEAD FREE) |PCBA11 Rev C (IR Am 032307 be] Nane |B Bumped |71
| pz CABGA 84 [7 mm] [LEAD FREE] |FCEOT1 Rev C (IR Arm 032307 be) Mone | Bumped  [0] 00|
|z PBGA 196 (15 mm) (LEAD FREE)  |PCBOT1 Fev C (IR in A 032307 be) None |B Bumped |0
sz PBGA 676 (27 mm) (LEAD FREE) [PCBO11 Rev C (IR in Am 032307 be) Nane |M Bumped |||
|2 TARRAY 144 (10 mm] (LEAD FREE)  |PCBOTT Ry C (IR in Am 032307 b) Nore |B Bumped [0
|»yz TARRAY B4 (§ mm) (LEAD FREE] | PCBOT1 Rew C (IR in fm 032307 be] Nore |B Bumped [0
|y D7mm (CTBGA 84] (PCEOTT REY DJ(L..|PCBOTT Rev C (IR Am 032307 be) [Mone | Bumped  [O01[ 01 1
|y 10mm (CVBGA 380] [PCBOTT REY D) (.. PCBOTT Rev C (IR Am 032307 be) [More |@ Bumped |11
|y 12mm (CTBGA 28] (PCBOTT REY D) (.. PCBOTT Rev C (IR Am 032307 be) [Nane |B Bumped |01
|y 13mm (CYBGA 432] (PCBOTT REY D) (.. PCBOTT Rev C (IR Am 032307 be) [Nare |B Bumped [0
|y 15mm (FBGA 196) [PCBOT1 REV D) [L... PCBOT1 Reev C (IR Am 032307 be) Mone |B Bumped |01
|y 27mm (PBGA 676) (PCBATT REV D) (L. PCBOTT Rey C (IR Am 032307 be) [Mane | Bumped [0
|2 Disperring Demo TARRAY 144 1,082 b} (021506 be) ' |None M Bumped |00 00
2 loop (052 be) (021606 be None | Bumped [0 [—
;zzz i.l. zenzor kest DNY><29 [mac:hlne set up pnl_l,l] ane m Bumped | |:| O I
E.zz.z. I.eser.pdip.ter test 1 DNY><29 [mac:hlne set up pnl_l,l] r;l.p.n.e | m Bumped | |:| [ |:| .v
Fart Type Dimensions - Options
Length [=]: 15.000 j [mm] i+ Default Pick Position [Center)
width [} 15.000 ﬁ [mm] " Custom Pick Position
Thickness [Z): 1.000 ﬁ[mm] 0,001 —_J-J =l
Process Lists
xR WM t 3|
L ] |Name JTppI Mozzle Min, Access JAF’
3 » Thermal |Heat Gas Tadl M15EZ15 Operator
B |Removal |Hot Gas Tool |N15EZ15 | ljperatpr |ap
Il Slte Cleanlng :Hpt Gas Tool :Slte Clean Nozzle [5mm tlp] E.D.peratpr :
Utities .Spldenng with Manual Fluxing :Hpt Gas Tool | M15EZ15 :Dperatpr
Stress Test L
Carmera Toalz ak
Service Service | Robot Calibrated | Hot Gas Tool > N15E215 @ Head | Idle | Online |

The Wizard has also automatically created a new part type named “15mm LEAD FREFE”
based on our input. The new part type is stored in the part type library.
The new part type has Thermal, Removal, Site Cleaning and Soldering Processes.
Double click on the Thermal
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4. The process steps for “Thermal” are displayed.
5.  Click on any block to see the details.

2.014 / Onyx29R11.2.0.9)

| ? Thermal - 15mm LEAD FREE

General & Process Sequence ]
Tool: IHot Gaz Tool [Hot gaz Tool with Site Cleaning Nozzle. ) ‘V_! Mozzle: |N1 BEZ15 [bga) _'j
Fieiect Mode: |N0 Fieject _VJ
I~ Use always Assembly Position as Pick Position Min. Group: IDperator Li
Abart Contral: 'Not Executed [Default) LI Abort Message: I<°/°F'L> of <%ASM> aborted -/

5General Praceszes || X!Show Properties ‘ﬂ‘ J ? Interactive Soldering D& Cirl: Show Always - |

Interactive Soldering

X Robet

Heating [Fre-Heater]
Park [Fobot)
FAEE] Operator Message (General Proce

Thermno Prafile:

|0 Master LEAD FREE DEVELOPMENT ~ |

é Fares Table Déb “wiait [General Processes) .
W Marusl Fluxer 28 Match [Vision Unit) | Themno Profiles ... H 5
MF Dig Fluxer W1 Zero Force Sensor [Robot)

[ Place [Robot) [~ Do not show stage table
FIEE] Operator Message [General Proce

Interactive Soldering [Interactive 9

2 Cperator Panel

& Pre-Hester 5

V' Automatically save csv File
I~ Automatically save to Trace DB

i Reject Bin Pick [Robat)
== Th | Control Heating [Hat Gas Tool]
i ermocouples Pk (Robat)

2 vision Unit

B8 0402 reject bin

B waitle Feeder - plac
A Hot Gas Tool

Stop Heating [Pre-Heater)
Wit [General Proceszes)
E Stop Heating [Pre-Heater)

OEERERE
.

Heating [Fre-Heater]

6. Removal process steps.

7. Automatic creation of production-based removal profile for 175mm Lead-Free device
shown here.

General & Process Sequence ]
Tool: IHot Gas Tool [Hot gas Tool with Site Cleaning Mozzle.] ‘V_! Mozzle: |N1 BEZ15 [bga] -
Reiect Mode: |Heiect to Reject Bin _V_J Reiect Bin: |Heiect Bin __V_I
v lze always Aszzembly Position as Pick Pozition bdin. Growp: |Dperator b
Abort Contral: 'Not E=ecuted [Default) LI Abort Message: i<°/,F'L> of <%&5M> aborted v

8y General Processes |4 e EShow Properties + 3 ? Interactive Soldering D& Ctrl: Show Always = |
=] - : .
Interactive Solderine D@ it [Gengral Prqcesses] Therma Profils:
A Robot 28 Match [Vision Unit)
]é Heating [Pre-Heater) I Removal 2.18.2008 11.13.47 Ak _‘v_!
é BOiLHE W Zero Force Sensor [Robat) 7
¥ hiarual Fluxer 5 Pick [Robat) Thema Profiles ... I
F Dif Fluxer FAEE] Operator Message (General Proce
e e 7 Interactive Saldering [Interactive 9 [ Do nat show stage table
Bl e JI$ Zero Force Sensor [Robot) I Automatically save cev File
& Pre-Heater Pick [Rabat) I~ Automatically save to Trace DB
'@ Reject Bin Control Heating [Hot Gas Tool]
*E Thermocouples ?; TD.VE [H,_,Ob.ot] o
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Site cleaning process steps.
. Site cleaning details.

Wigws

| Eile  View Tools Help

& Process List Editor

? Site Cleaning - 15mm LEAD FREE

General & Process Sequence

]

Toal:

]Hot Gas Tool [Hot gaz T ool with Site Cleaning Mozzle. ]

_:J Mozzle:

| Site Clean Mozzle (Smm tip) [)

Fieiect Mode: ] Mo Reject

|~ Use alwaps Assembly Position as Pick Pasition

Min. Group: | Operator

Abort Contral: i Mot Executed [Default)

Interactive Soldering
A robat

% Faorce Table

! Manual Fluxer

¥ Dip Fluxer

& Operator Pane|

& Pre-Heater

& Reject Bin

*B Thermocouples

%2 vision Unit

B8 0402 reject bin

. Wiaffle Feeder - plac
& Hot Gas Tool

& General Processes L

X | Show Properties

L] Abart Message: |<%PL> of <%45M> aborted

? Site Cleaning

Do Chrl:

Show Always

[A:E Match [Vision Unit)

. Heating [Pre-Heater]
~ Site Cleaning [Hot Gas Toal)

] E] Operator Message [General Proce
@ Wit [Thermocouples]
Heating [Pre-Heater]
Control Heating [Hot Gas Tool]
“Wait [General Proceszes)

Process Sequence:

Available Processes:

Wt Zera Force Sensor [Robat)

4 Move [Robat)

!‘: Site Cleaning [Hot Gaz Tool) 9

[FIEE] Operator Message (General Proce]
* Site Cleaning [Hot Gas Toal)

Fark [Fobot)

Control Heating [Hot Gas Tool]
%, Stop Heating (Pre-Heater)
“Wait [General Proceszes]
%, Stop Heating (Pre-Heater)

Heating (Pre-Heater]

iApproach A iApproach
é g || K Site Cleaning
=)
ME Depart | & Depart
2 Move Safe + 2 Move Safe
9
Site Clean Properties
Position Dffset
Difsst ¥ 0.000 = ]
Difsat 0.000 = frm]
X-Y Motion

10.
11.

Soldering process steps.
Automatic creation of production-based soldering profile shown here.

Wigws

Flle Wiew Tools Help

Sl process List Editor

? Soldering with Manual Fluxing - 15mm LEAD FREE

General & Process Sequence

]

Toal:

]Hot Gas Tool [Hot gas Tool with Site Cleaning Mozzle.]

_:J Mozzle:

|N1BEZ15 [bga)

Fieiect bode: ] Mo Reject

|~ Use alwaps Assembly Pasition as Pick Position

|

Min. Group: | Operator

Abort Control: i Mot Executed [Default]

& General Processes
Interactive Solderin:
A robat

= Force Table

! Manual Fluxer

¥ Dip Fluxer

& Operator Panel

&F Pre-Heater

&if Reject Bin

*B Thermocouples

2 vision Unit

B8 0402 reject bin

. Wiaffle Feeder - plac
& Hot Gas Tool

= X §Show Properties

r &

L] Abort Message: [<%PLy of <%4SM> sborted

? Interactive Soldering

Do, il

Show Always

]4 Heating [Fre-Heater)
[A ¢ Mave [Robot)
B Operator Message (General Proce
Wt Zero Force Sensor [Robat)
[ 2 Pick [Robot)
OB Operator Message (General Proce]
OWt Zero Farce Sensar [Robat)
O.% Pick [Robot)
[Fi3 Match [Vision Unit)
B Operator Message (General Proce
Wl Zero Force Sensor [Robat)
2 Place [Robot)
B Operator Message (General Proce
Interactive Soldering [Interactive 9
Flace [Robat]
Fark [Fobot]
Control Heating (Hot Gas Tool)
Stop Heating [Fre-Heater)

Therma Profile;

[soleing2 182008 1103878 =] | 11

Themo Profiles ... ]

I~ Do not show stage table
I Automatically save csv File
I~ Automatically save to Trace DB

1
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11 Thermal Profile Analysis & Printing
Any Thermal Profile that is saved can be analyzed and printed for documentation purposes.

Click on the “CSV Reporting” icon under Views.

. Click on the green ball at the top of the page.

3. If necessary, change the look in directory to “Program Files/Visual Machines/Interactive
Soldering Exports”. Scroll through until you find the file that you want (look for the board
name at the beginning of the export file name and the date/time at the end of the file
name.

4. Double click on the desired export file to open it.

N —

& Visual Machines 1.60,43 - (003.02.014 4 Onyx29R1 1.2.0.9,
| File Wwiew Tools Help
Manual Motion XY 28 Coarse Motion
Thermal Profile Analysis - CS¥ Export File
Wiews
2 I~ Pint T File «
ha2
4498 u
— Ope
g 415 ; u
- Look in: ]‘j Interactive Soldering Exports 3 Lj ¢ g '
@ 332 | [
5 \ [Z] testh_0 Master LEAD FREE DEWELGPMENT _1,31.2008 9,17, 16 AM.csv
2k 7 3 :
£ 9 [Z] training_2 Master LEAD FREE DEVELOPMENT_2,20,2008 9,48, 14 AM.Csv T
1] My Recent E] raining_; gl 9 W, cv 4 [
a] 188 L Documents | ), 1 aster LEAD FREE DEWELOPMENT_1,31,2008 10.01.56 AM.csv 1
S e 4F [£] %_0 Master LEAD FREE DEYELOPMENT_1,31,2008 10.06,49 AM.csv [
83 L =he -1.31, 06,49 AM. Eem
[£] %_0 Master TIN LEAD DEVELOPMENT_1 .9, 2008 2.36.34 PM.cov
Dieskiop [£] x_0 Master TIN LEAD DEVELOPMENT_1.9.2008 11,23, 17 AM.csv el
11 33 35 4B : [£] %_0 Master TIN LEAD DEVELOPMENT_1,9,2008 11,25,39 AM,csv 33
r [Z] xx testing_0 Master TIM LEAD DEVELOPMENT _1,14,2008 10,41,46 AM.csv
~y
. . [Z] wst besting_0 Master TIM LEAD DEVELOPMENT _1,14,2008 10,46.44 AM.csv
Summary Analysis # LIOBUMENIE 1= o besting_ 0 Master TIM LEAD DEYELOPMENT 1,14.2008 10,52,34 AM.csy 1
o rﬂ xxx besting_6_1,14,2005 10,55.45 &M.csv
ﬁl;! [Z] sx testing_6_1. 14,2008 11.01,27 &M, csv .
Time 5 M Compte: [Z] e besting_6_1.14.2008 11.10,37 AM.csv
e ‘0 2] y_0 Master TIN LEAD DEVELOPMENT_1,7.2008 2.17.16 PM.csv
2y BB (n]a et =} aln -
. - |
Q‘ Bottom Set Paint 325 .fg & J 2
Ton Ternn T MyMetwok e name: [tsining_2 Master LEAD FREE DEVELOPMEN | Open |
Bottom Tetmp 2% Places
1 179 Files of type: | Csv files 7 csv) ~| Cancel 038
TC2 130 T puTn} npnr 7] 047
)
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In this case, TC#1 and #2 are the joints (user defined) and TC#5 is the board (IR Sensor).

1.  Change the “Time Above (seconds)’ box to 216 as this is a Lead-Free profile (ie. Reflow
starts at 217).

2. The time above 216 for all TC’s will be automatically displayed.
3. Use the yellow bars to determine the length of the Soak Stage.

* A - Position the first yellow bar where the average joint temperature is 170 (start of
Lead-Free Soak).

* B - Position the second yellow bar where the average joint temperature is 200 (end
of Soak).

* C -The time in Soak will be displayed in yellow. In this case 34 seconds.
* D - Position the first blue bar (use right side of mouse) at the end of the Reflow
Stage.

* E - Position the second blue bar (use right side of mouse) near the end of the profile.

Thermal Profile Analysis - CS¥ Export File

[ Print Ta File v/ . )
a8z
4498
;
415
=
3B 3D
& 332 3A il 3E
5 —
= 249 = — 1
@ o A b= A= T“\_ﬁ
— e w — L ="
o — 0 ___q
a3
11 23 als; 46 58 70 2 93 105 117 128 140 3‘(: 163 175 187 199 210edd? 234
: 1
Time (sec)
Summary Analysis | | P = | al I
Minitmum (*C) Maximum (*CY  Slope[+] (*Crfsec  Slopel-] (*Clsec)  Time Above (514
Tirne a2
Ton Set Foint 150
Bottom Set Point 325
Ton Ternn 1680
Bottom Termn 243
. TC1 234 .8 1 79 2
[ETC 2 137 130 238 0.84 -2.88 047
TE3
TC 4 0 GO0 0oo 0.00 0.0o0 0oo
[ Board |TC 5 136 127 163 017 07 ooof 2
TC B 1] £00 0oo 0.00 0.00 000
< >
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Thermal profile analysis.

* A-Time in Soak Stage
* B - Time over Reflow

* C - Maximum Joint Temperature

* D - Heating Slope
* E - Cooling Slope

Target
45-75 seconds

45-75 seconds
235-240C
<3°/sec
<-5°/sec

Actual

34 seconds
38-47 seconds
234-238C
.81°-.84°/sec

-2.79° to —2.88°/sec

Although the profile achieved targeted maximum joint temperature and the heating/cooling
slopes met the targets, the time in both the Soak and Reflow stages were less than the
minimum targets.

In this instance, Air-Vac recommends re-running the Thermal Profile. Lower the top heater
temperature in both the Soak and Reflow stages by approximately 15-20 degrees, which will
extend both the Soak and Reflow time, in an effort to meet targeted duration times.

Thermal Profile Analysis - CS¥ Export File

(D) aunjesadwa |

582

498

4145

337

249

166

a3

[~ Print To File -

i ,—w—_”

i I -
/ i .-—q_—"—..gw—d—"' 3 ‘T“\‘h I
E ) = |
1
11 23 a5 45 a8 70 a1 S e e e e e B e
i 4A
Time (sec)

Summary Analysis | | 3 e —

Tirne g2
Ton Set Point 1650
Bottom Set Point 325
Ton Termp 150
Bottom Termn

243

|_ Joints Hg;

137
MBS

TC 4 0
r Board |TCS 136

TC B 0
<

Minirnum [°C)

130

600
127
500

Maxirmum {°C)

735| 4C 0.84
000 0.00
163 017
000 0.00

Slope[+] ("Clizec

4D

Slopel-] (*Crsec)  Time Above (s1a

2aa| 4E n47| 4B
0,00 000
07 000
0.00 o ¥
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12 Miscellaneous

12.1 Online Help

Online help is available any time a black question mark is visible on the screen.

Teach

Teach Position

7 Teach Position 1
Select an item to teach a position

Available teach methods/items:

u Head of Robat [24y/2)

B zHeionof Robet 2

®1a

ion Unit Teach

on this page

an Uil

Fozifion

ace Position of <Part>

eanspes

The standard teach dialog allows teaching an x/y/z/theta position using different teach items and methods.
Marmally the standard teach dislog is opened when clicking on Set Position buttons.

Current Position:

Pasition 2 Final Position

% [ 210.753 = [mm]
v [ 276657 —[mm]
Move to Pos 1 | Move to Final Pos i
& Set Position | ¥ Robot enabled
Cancel ok
Teach Positon with zelected method or item —| —|
Current taught position:
[ 250,000 = [mm] . 250.000 = [mm] z:[ 125.000 = fmm]
Move to I ¥ on Safe Height with |Head v! Cancel Accept

The vision unit gives one possibilities to teach positions:
* Vision Unit: Teaches only x/y positions with the laser pointer.

Standard Teach Dialog

Functions

* Available teach methods/item: Displays a list of items or methods that can be used to teach a single coordinate or a entire position.

* Teach position with selected method or item: Click this button to start using the selected teach method or item.

* Current taught positions: Defines the coordinates of the current position. Individual coordinates can be manually changed.

® Click the move to button to have the robaot head moving to the current taught position.
=~ Activating on Safe Height moves the head only in x and y and leaves the z axis on safe height. Disabling it, will move the z axis down to the taught position.

WANRING
Disabling the on safe height option is a d

P

ger to the machine, because the z axis can crash into a surface when the z coordinate is wrong.

+ Cancel button does cancel the teaching.
* Accept button does accept the new taught position.

Teach procedure

it 1a.bmp - Paint
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12.2 Dry Run Mode

If the “Dry Run” mode is activated (yellow highlight), the robot will execute all movements,
however, no heat will turn on. This is an excellent way to test a program.

‘? 10975 Rev C I
= 10575 Rev Citp ?
Options = oof| 13

Dy Run Training | Inzpection

e

position IR Sensor

Continue

Resume

Execution Ermmor Control

Stop current Program Execution
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12.3 Training Mode

If the “Training” mode is activated (yellow highlight), the user has real-time access to the
process parameters. Operators should not have access to the Training mode. Restricting
operator access can be done via setup of operator login and password. Please contact Air-Vac
Engineering for further information.

Program Execution

2 10975 Rev C
= 10975 Rev Citp

@ @ - i B | optons | ot 124

bed | ?i TITERTERgCltion T |

Dy RurI || Training Inzpection |
speert SR (10 1]

Thermo Profiles

Direct Access Training

“2 Interactive Soldering E

"  Saldering with advanced editing capabilities

Thermo Frofile:

| Fiemoval 2.4 2008 2.15 40 PM -

| Themo Profiles ... I

[ Do not show stage table

Direct Access

Configure Process Pro "
9 P ? Thermo Profiles of Part Type <15mm LEAD FREE>
Ter & ith next P
» R G ﬂ Eh H E | TC Groups.. | *! Piofile Graph r Advanced Config & Statistics T Board Temperature Process Sensor
_  |Resume Prifile: Mame
2 O hdaster LEAD FREE DEVELOPMENT S
= {
S| = :
'E Retry Soldering 2.4.2008 2.15.40 PM
['*]
{4
2
5 rb
§ Skip
L . Stop current Pragram Execs
Stop
| Process Properties
Top B'o:l‘. . Trigger [Center| Top | Bat Force |Speed| d2 | Force
07 Stage imi| per | Tioger | U@ | Cool | Codl | Cool | %28 [Yae | UMD | Tl | [mm | Seme
— X P | Preheat 3% | 325 9 IR Fro.. % | O Bl |35 0 0 teos| O
Soak E 180 | O gjgoj| o 20 |0 | O
T Ramp 35 | 260 Time 216 | [ Oolg 1] 20 1] O
5| |Reflow B | 250 Time 25 | 0O oo i 20 i O
Reflow 1 35 280 Time 25 O Olg 1] 20 1] O
Cooldown 35 | 260 Time 216 | O O & 04 10 0 O

hier
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12.4 Program Status Indicator

The current position in the program is always displayed during execution.

w# | - Indicates completion «# Board Load [Board Carrier)
i Do Azzembly Sequence
E}{:} Part-Removal-Board
o | - Indicates to be done e Heating [Pre-Hea..
Hf" Zero Force Sens...
'Eﬁ? Pick [Robot]
-;3?’5' Operator Meszag..
- Interactive Solde...
.. 0 ZeroForce Sens...
Fick [Fobat)
Control Heating ...
b ove [Robat)
Reject [Reject Bin
Fark. [Raobat)
Stop Heating [Pr...
Whait [eneral Pr...
Stop Heating [Pr...
Heating [Pre-Hea..

i0# | - Indicates current location

O O 0O o o o o o a

12.5 Z-Height “Stackup”

The nozzle should never contact the device or the board prior to force placement. Three
parameters determine the “Z” height stackup:

* Nozzle Length
*  Component Height
* Board Thickness

If the nozzle contacts the device or board prior to force placement, one or more of these three
parameters is incorrect. Contact Air-Vac Engineering for further assistance.
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12.6 Saving/Backing Up/ Transferring Programs

[ visual Machines 1.40.4109 - (003.02.003)
Exporting Part Type <001 Air Yac MASTER LEAD FRH

”Eﬂe Yiew Tools Help

Programming

pFProgramming

Loaded Programs | Options |

AEE bt b || v @ |

00&Y TIN
LEAD M...

[ Visual Machines 1.40.4109 - (003.02.003)

JJBIE Wiew Tools Help

Programming

? Main Programming

Loaded Programs | Optiohs |

N osens) Eval
T $4) Import Program
Programming ﬂ E 'rogram

00 &Y TIN
LEAD M...

)

01 AV LEAD
FREE MAS..

Execution

& Impart old Programs

C:\Program Files\WisualMachines\Pro...

® Do you want ta open the export feid

Saving Programs

Go To Programming

Highlight program to copy

Click on Open (or double click

program.

Click on Import and Export

Program Icon.

on

Click on Export selected Progra{m.

Click on Yes to “Do you want

open the export folder?”.

to

0029.00.905
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2 e Mk e, 1. 48,4100 . (001 63,00

Saving Programs

Highlight program(s) to copy.

Right click mouse and sel
copy.

Use arrow of Address bar
locate and select drive to
used to transfer program(s).

to
be

Use Pull down arrow to find
Part/component in Part Type
Library. IF needed.

For thumb drive, Go to “Saf
Remove Hardware” at bott
right side of screen.

Click on Stop.

Remove thumb drive or d
when finished.

Click on Close. Then Ok.

ely
bm

sk
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e e ook e

e

“? Mnin Prognmming

L Prsges,
OFERs b ]
i b
L]
f rpr—
e
Cammn Ttk o
e ke
r
Browse for Import Program File
Look in I@ Exports d - I'fF =
My Recent
Documents

Transferring Programs

Go to Programming View.

Click on Import and Expjort
Program Icon.

Select Import Program.

@

Desktop

=

|y Documents

@

My Computer

o

My Metwark  File name: 01 & LEAD FREE MASTER(I2805) zip 2 Open
laces I J ;I

LI Cancel al

Files of bype: I Program Impart Files (* zip)

r

Browse for Target Folder for Program File <01 AV LEAD FREE MASTER(01 2805)

Highlight program to transfer.

Double click on program or click
on Save.

Savejn I (£ Programz d - I'fF =
IC e PEGA 27mm (TIM LEAD) {062 board
Lé ) Brian © PEGASSTm (LEAD FREE) {062 bd)

My Recent [=yDon

5 PEGA 35mm (LEAD FREE) {125 SM:
Documents

I Expotts PBGA 35mm (TIM LEAD) {062 board

E ) tmport QFF 160 208 (TIN LEAD) {062 b i

- ICDkenn ¥ SBGA 37.5 mm (TIN LEAD) (.062 bd)
Desklon e pop SBGA 42,5 mm (LEAD FREE) {100 b

. @Steve G

‘\j IC3) Systam Files
D 00 AY TIM LEAD MASTER {012805hc).itp

CSP 6 x & mm (46 i0) (LEAD FREE) {.062 bd).ltp
e CSP 6 % 8 mm {46 o) (tindead) {062 bd).itp
g’ €SP 14mm {tin-lead) (062 bd).itp

PBGA 14 x 22 mm (TIN LEAD) {062 board).itp
PBGA 27mm (LEAD FREE) {062 board).itp

@ 4 AL | 2

Py Metwork, File name:

Flaces _ = _ _
Save as hype: IF’ngram Files [*.itp] LI Cancel |

Select folder to copy into.

0029.00.905
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Mew Part Type
Select an action for the new Part Typ

* Use existing [do nothing)
i~ Replace exisiting completely with new one

= Rename new one

Mew Part Type Mame:

Transferring Programs

Select part type to copy into.
Preferred Path.

IDEI'I Airvac MASTER LEJ‘-‘-.WGA [imported]

Cancel |

B Visual Machines 1.40.4109 . D03.02.003)

(003.02.003)

2 Program - Ganaral Propem

Select if you wish to write o
part type with same name.

ver

Select if you wish to save wit
different part type name.

N a

Click Ok.

Program will be imported.

Mase [O7 AV LEAD FREE WASTERT 0

Devcrgmn: [
N e

:::“F:::fm " The program will be loaded| to

e the Program Editor of the
Programming View.
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Creating Multi-Component/ Multi-Panel Programs

Use PDW (Process Development Wizard) to create Programs (thermal, removal, site cleaning and replacement) for
first component. BZF can be taught at this time.

Creating the Multi-Component, Multi-Panel Assembly

Browsa for & existing Program bo cpen |

? Main Programming

Loaded Programs | Opions |

Go to the Programming View

Click on Browse to view the created
Programs.

All saved programs will be shown. We will
save the all components taught for the
multi-component assembly (Placed in the
Part Type Library). We will delete all but

Look in: [ 3 Programs 5 «@eem- the first program to create one program
04670 Ccemini | with multiple components.
S | ADUONG DEV (Z3Import

MyRecent | asrofiex (ltron_8_10
Documents |- nory 2008 £ upker
@ CJAPEX 2009 LY CKepler
)aPS Ckry-testing
Deskiop |, ay MR T
s (JBAE Ft, Wayne L0
___‘:/ ) daktronics j0rion
3 L2DON 3P and Z Viking Rework,
My Docueeots: dew, o it CIPDW Templates
(_)Essex _IPDWTemplates
? ()Essex] 3 Practical
Computer | JExperts Zird assy
" EForse Inc CIROR
q & i &
MyNeiwal  Fasnane 2 R
Fies of type: =l Cancel



I visual Machines 1.60.53¢ [003.05.047 / Onyx?90BCT0 1.2.0.18)

Select the first program taught.

Progremiring

0
=
Sarl Type Library Type: ITP File
Date Modfied: 9/14/2010 3:44 PM
_4; Size: 776 KB
’

b alion
o
Msirtarancs

e

|8 up Panel 443787 itp
|Program Fies [tp)

| 2 Main Programming & The program will be shown in the
Loaded Programe | Options | Programming View.
TFADC P 2 v a¥—
&4 = Click on the Program Icon.




M ¥ISUAL MACAINES 1. 6U

| Ble yow Tos Heb !
| MerwsiMotion XAY  ZA/Y Cosrse Motion |

- M Substrate/Board
;Ef Process Sequence
[¥1) Images/Panels (1)
" g Paits (0)

330 - (UUI.UD.UYY )

UNyRsy 1.2.U.18)

The programming view-detail will be shown.

T SetTotslCpclester | |+ — .
I Satiniial Runtime Speedto: [ 17—
W Automatic Retry

[~ Donot show Not Executed Process List Error Message
[~ DiectAccess ™ Template program

I~ Enable Traceabiily I~ /o ol lon

Monitoring Options ! Progiam Tags |

|Nm

| Sectiontt] [Pre-Heater|
Sectionti2 [Pre-Heater)

ectiontt3 (Pre-Hester)

Sectionttd (Pre-Heater)

| Bioard TC (Themocouples)

Joint TC [Thermacouples]

| Case TC [Theimosouples)

Opiion TC (Themocouples|]
_Thﬁmmpte #5 [Themmocouples]
_Thennm.ph HE [Thermocouples]
| Thesmocouple #7 [Thamocouples]
 Thermocouple #8 (Theimocoupies)
e e s
|Hot Gas Tool (Hol Gas Tool

]
0

] D ] Y ) £

DiOooo0Oono oinicC

-

Exacuiion
-
<&
FrogrETmE]
D.
E

Pt Type Librsey

Fart Libpary

Images/Panels (1)
Parts (0}
Azzemblies [0]
Optimization
Visual Summary
Traceability

J Reporting

[ Visual Machines 1.60.53b - (003.05.099 / Onyx29 1.2.0.18)

Under program/options

|_— The show selection dialog at program

start with should have “last selection”
choosen.

(Because we have assemblies with
shields over them.)

Go to Substrate/Board

- Board Zero Frame [B2F)

100,000 = [ram). %
Width [} 100.000 ~2+ [mm]
Thickness @ [ 1,600 = Z i 0

T;'uht ["‘?Ejildegl
W setPosiion.| @ |

|__— Enter the panel x and y dimensions




B Yisuel Machines. 1.80,52b - [L‘iﬂ}.ﬂb.liﬂ. J'-(..J.rlyl'??.'l 2.0.‘15..%

Click on Set Position under
Board Frame (BZF) to set the
BZF.

teach

i ? Substrate/Board - Dimensions & BZF
Log Viewet
s Check Results - Substrate/Board Dimensions ———————
e S
1 Images/Pancis (1] Widh ¥} 100.000 =+ e}
Parts {0) Thickness (2} 1,600 <2 fran]
Assemblies (0) =
u I. . - ,—“_'
Vizual Summary
- Traceability
& Reporting Teach Position

* Teach Board Zero Frame (BZF) Position
Selmct an #em to teach a position

Select Vision Unit (Laser
Pointer xy). Double Click.

The vision unit will extend and

I] Head of Robat [x/w/z)

| (TR

Teach Positon with selected method or item

the laser light will be activated.

Cusrent taught position:

00 nezaee %[ 0000 i) ¥/ 0000 o) [ 5429 ={{me]

Move to ]

[¥ on Sale Height with |Head 'I

Cancel | Acoept

I Visual Machines 1.60,53h 0305099/ Onyx29 1.7.0.18)

? Substrate/Board - Dimensions & BZF

Uncheck Robot
enabled.

Move the laser light to

| Subsirate/Board Dimensions -
Length (X} 100000 ~fre]
Widh [Y} 100000 = frmen]

Thickness (2} 1.600 = men]

Vision Unit Teach

Position 1
o I e ]
Y. [ 133078 = (]

? Teach Board Zero Frame (BZF) Position

Board Zero Frame (B2F)

% [ 0000wl

yoo [ 0.000-mm]

2] s ad =i

Theta 0,00 =+ {deg)
[® suroim] @]

the spot for the the
BZF. Care must be
taken to center the
cross-hair in the center
of the location as all
the components will be
taught referencing this.

Position 2 Frnal Position
[ 0000 <fm] | suna=4
[ 0000 Hmm [ TEiE—

=i

Click on Set Position to
reccord.

To check, recheck
Robot enabled and

click on Move to Final

Pos. The laser light
cross-hair should be in
the center of the
taught location.

Click on Ok.



2 Visual Machines 1.60.53h [D03.05.09% 1 Ooyx2%1.2.0.18)

Pari Typa Library

| Teach Position

Part Litwary |

-

? sut /Board - Di & BZF
Substiate/Board Dimensions - Board Zero Frul\e[BZ-']
Length <} 100.000 <+ fren] sl |
width (¥} 100.000 = [mm) Y: . lmm}|
Programming Thickness 2} l—1ﬁﬁ 2 l_—i. e
C-'.__ Theta: 000 _,m [

“ Teach Board Zero Frame (BZF) Position
Select an item to teach a position

Available teach methods/items:

W1 zHeonciraam

5 Vision Uni (Laser Pointer ]

Fany
7

Teach Foston with selected method or dem
Cunent taught position:
% 4=Himm) o[ 133074 o] 2 5448 <o

Mcmhl

¥ on Safe Height with IHead vI

Click on Accept to save
the Set Position.

Do not right click the
mouse. The Head of
Robot position will be
saved.

To modify the panel

Program

color and BZF location
for picture double click

&

\

W Filed

o I s | AT |

i “? Substrate/Board - Dimensions & BZF on the picture of the
Log Viewer
e s Substote/Boaid Dimensions | BoaidZeio panel.
5 fsmhm - Lengh(xp | mnm%m] . 43238 =[]
1] Images/Paneis (1) Widthfyh [ 69.000 -] 132073 <] |
Parts (0] Thickness @) [ 0391 = [ 45 =i
: 0.00 = [degl
To change BZF on
D CONTOURDESIGNER : )
) picture, measure
center of BZF to edge

of board with calipers
and record x and y
dimension.

T~ Click on BZF icon.

— Drag BZF until the x
and y dimension
matches actual
dimension.

|__To change color, click
on Set Color

Click on OK



9 ImagasanneIs Definitions

— Go to Images/Panels

‘ﬂihﬂﬁ

pach X [ 0000 =l Pren ¥: [ 0000 = Pac 2 | 0.000 o] Pt ot | 0000 ~=fel

L{)cnpym c.:mmcl ‘-—cunhvl 2

Nam |

biies (0) T [Maser]
Ditimizati Pihl B Masterim
Visual Summary
Part Type Likrory. | B8 Traceability
& Reporting

S CONTOUR DESIGNER
® Desciiption

Part Liwrary

_ Change the Image

L 4 5
1 Dimension x and y to
® | match the dimensions in
o
| the Substrate / Board
Imags ink Dot Pestid ~ | screen,
% [ 0000
ST Coke: Set Colr_| Reset Colo coresl [T ||
| Outerlengh(Xh [ 120000
| Ouswidhtr) [ 69000 =] Lk
= Click on the Image and
= correct the BZF location
oK as previously done.
o Go to Process Sequences
? Substrate/Board - Process Sequence /
XS £ 2 O e Correct the Operator

A Oper
Oper,
A+ B2F

Conk
Heat

ator Message Eﬁuﬂad Proce | 1y

ator Message [General Proce)

Taach [Vision Uri] i
Do Assembly Sequence

rol Heating (Hot Gas Tool] ™~ First Cycle Onky
Fesume Button Text:
|Cﬂ"l’l 8

ing [Fre-Heates

" Do not move Robot back

Messages (2) to reflect
the new BZF location.




E Heb 1
— ek P
.'°‘a';',m ? Images/Panels - Definitions E
Log Viewer .
Check Results b | 1013
~ M Substrate/Board E
= :m:“;:'m L1 Copy & Transiste Pch X ~Himmlptchy: [ 0 [m]mzl im]nwnml jnmq || ’
= Pt ) L{jtcpymar Count i X :Dunn\ri : / -
] &
Assembies (6) [Master | Nems i
Optimization Pl ¥ Boad 0.0,0.07
=S| Visual Summary b [ CopyofBoad 10.71.96, 0,07
bl | 1 Copy(l)ofBoard (0.143.86.0,07)
L7 >
1
|
| 1
|
|
|
X : iz FRotation:
[ 0000l [ 0000|0000 il 000 iieal ¥
Image Ink Dot Position
. %[ ool [ o002 ool | I
Ima_geDm
Outes Length (X} 000 < fren]
OuterWidh [y [ 64000 = frm]

Go to Images / Panels

1. Copy the master to create panels as per pallet.
2. The new panels will be shown. Rename.
3. Click on the BZF panel Icon to create the BZF for each panel. See next page.

7 images/Panals - Dulinsans

Confirm these coordinates match the same as substrate/board Dims.

UhER 1oy
oy 8 Tranwman Faonx | 0000 -2 e Poc v [ 0000 P £ [ 005 g . | 00
3 Copy merwr Camtie | Ftcemny] 0 1~
T e | h L8
¥ Mane ey [T
GC) Ciny ol Mt e CTeT)
Ei=ila] (1T
* Teach Image Onign Position of Image <Copy of
Sl e st

&

R Gy Y[ oom el [

Dubes Lamggh 1 [
O wianny |

T Fostan e ciac st o o |
[ Mgt | Sl i bl Lo BF
iy '__:f:'li wl @ e v V00 e 2 10 el
i i =
T J Mol | % onSeebegnl el st =l e | g
—




? Teach Board Zero Frame (BZF) Position
Selact an Bem to teach a positon

£
W

Avalable teach methods./i
P Head ot Robot o)

HT zHenaroam i

Teach Positon with selected method of item !

Curnent taught position:
%[ 0000 lmm] v:[ 0000 = fmm] 2

Mava to W on Sate Height with |Head x Cancel Accept

5.443 =+ frm]

Vision Unit Teach

? Teach Board Zero Frame (BZF) Position

Postion 1 Pasition 2 Final Position Cunent Position:
X [ @zi-tom [ 0000Zmm | &4
¥ [ 107 pem] [ 0000 = lmm) 1=
MovetoPos1 |
@ Set Position iobot enabi

L e

Teach Position

7 Teach Board Zero Frame {BZF) Position
Select an ke to teach a postion

Avaisble leach methods/itams:

H2 zenanoar

5o Visian Unit [Laser Pointer xy]

Teach Positon with selected methad o item |

Cumant taught pasition:
%[ 49212 Himm] v.[ 133074 Hjom] 2| 5429 =)

Move ko | i+ onSafe Height with |Head v; Cancel i Accept '

Select Vision Unit (Laser Pointer xy).
Double Click.

The vision unit will extend and the laser
light will be activated.

Move the laser light to the spot for the the
BZF. Care must be taken to center the
cross-hair in the center of the location as all
of the components will be taught
referencing this. Use the Direct View
camera as an aid.

Uncheck Robot enabled.
Click on Set Position to reccord.

To check, recheck Robot enabled and click
on Move to Final Pos. The laser light cross-
hair should be in the center of the taught
location.

Click on Ok.

Click on Accept to save the set position. Do
not right click the mouse as Head of Robot
position will be saved.



& visual Machines 1.60 53
Yow Jook Lelp

(003.05.047 | Onyx290BC70 1.2.0.18) (=] %
gram Editor
; 2 Pants - Pant Definitions "
Ophionz *
Log Viewer
Check Results DX Tots |

& Process Sequence Prosition Pos... Feeder PA] AT

@ Images/Panels [3) | N‘Wr\! shutte 0 a3l
Programming Pasts [B) |component shutlie 0 (58]

-y Assemblics (6) | -

""‘" + Dptimization — vt ek B2

: %VMSW}! R component e o 0|
Pt g Livary 0295 UT] (7 OF R |componert shulte o O
10295 US (5.5mm QRN) shultle [

/ 1. Use Copy to create new component /Part Type

2. Create name

3. Use Pull down arrow to
find Part/component in
Part Type Library

After Parts (components) have been created.

Insert Part Type from Part Library.




B visual Machines 1.60.53c [003.05.047 F Onyx290BC701.2.0.18)

? Assemblies - Definitions
Eu[ﬁl
£ e S Position
Qﬂlmwm- 31 R8.217.7.603.0.07
Parts (6) 118,697, 435%3,0,0)
W[ﬁ} [EIEI:T? 3]423.5 ﬂ‘j
+:5 Optimization RSB, 2053,0.00 |
& Viual 35718, 2.453.0.0)
(75.787.15.623,0, 01)
[ o 1. Use Copy to create new component processes and location /Part Type
‘ — | 2. Use Pull Down Arrow to find Part in Part Library
Avaiable Process Lists: ®x ¥ i FRtation:
Name [ar]as %718 2ol 32453 fiwm] 0000 el 0,00 =ceal |
el | Themal 0:0 ; 23
(Sl o D) | - Oviional Postons E /_ R ey ¢ A
& [Site Cleaning o Name /j_{/gm [ Position | Pos Type [AT|AS
@  Scidering with Manual F.. [0 [ P |Board Temp Sensor Pos e the Board Temperahu Trioger Posiban 0.0,11992.0°) | Relmg O/
[l | Solderng witn Automati.. | (1| (] |
=] 5o\dewwihNth.m,.@,Q |
| |
1 E == e
| /// x ¥ = Retation: __l
| 0000 = Tas3z mml [ 0.00-idegl ¥
P s s o
| it ‘__./
Stapss Tast — /
| Canbs “ % . -

e FdesiVisualMachines Program Manusl Modifiee— ===

M AP sieater HOT

3. Use Vision System to teach each component location relative to each panel BZF.

panel BZF .

4. Use Vision System to teach each IR board temperature sensor position relative to each

5. Make sure that AT (always teach) is NOT checked and AS (always save) is checked.

6. Make sure that AT (always teaéh) and AS (always save) is NOT checked.

7. Unchecking the first column makes the process (Thermal) unavailable to the operator.
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ng;:wu ? Visual Program Summary

Log Viewe:r

Check Results R 1| 15] shows |

= M Substiate/Board =
;ae Piocesz Sequence
Images/Panels (3]

'« Paits (6]

) Asscmbiics (6] = |

< Dptimization

|
|

G‘_
Fart Type Library

Sy

oK |
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Pragram
Options
Log Viewes
Check Results
= M Substiate/Board
;!t Piocess Sequence
Fil Images/Panels [3)
" e Pails [6)
Aszsemblies (6]
 Dptimization

=1

? Visual Program Summary

»\NH_IE] Show Al |

Kl

.3|-- -?ZA; —= e






