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SAFETY

The following are safety precautions that personnel must understand and
follow when using or servicing DEN-ON products.

1. POTENTIAL SHOCK HAZARD - Repair procedures on DEN-ON
products should be performed by Qualified Service Personnel only.
Line voltage parts may be exposed when the equipment is
disassembled. Service personnel must avoid contact with these parts
when troubleshooting the product.

2. To prevent injury, adhere to safety guidelines in accordance with
OSHA and other applicable safety standards for your country or region.

3. Always use DEN-ON systems in a well ventilated area.

4. Exercise proper precautions when using chemicals (e.g., solder paste).
Refer to the Material Safety Data Sheet (MSDS) supplied with each
chemical and adhere to all safety precautions recommended by the
manufacturer.

5. Always follow the safety precautions as follows

A. Be careful when using in places where there are combustible
materials.

B. Do not use in the presence of an explosive atmosphere.

C. The heater assembly housing and any installed nozzle are hot
when the system is being cycled and for a period of time thereafter.

D. Do not touch either the heater assembly housing or the hot air
nozzles. Also, be careful to keep hands and other body parts out of
the direct heated air stream. Otherwise severe burns may result.
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INTRODUCTION

Thank you for purchasing the RD-500 Il or RD-500S Il BGA/CSP Rework
Station. Area array devices have increased with such popularity that
rework and repair of printed circuit boards requires the use of a machine
capable of handling these challenging components. These devices require
an optical overlay vision system to ensure proper placement and high
levels of process control during rework to ensure successful installation.
The RD-500 Il and RD-500S Il has been specifically designed to rework
these types of components and can also install and remove a variety of
other SMT devices.
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RD-500 Il PACKING LIST

RD-500 Il Main Body
(shipped as 2 separate parts)

RD-500 Il Board Holder

Board Supports for Large Boards

Board Support Bracket

PC with Software and Video Card Installed
Recovery Software CD-Rom Kit
(Windows, RD-500, Drivers, etc.)

Flat Panel Display

RS232C Cables

Mouse

S-Video Cable

Bottom Nozzles (Large and Small)

Hand Held Vacuum Pick

BP-500 Kit (less Stencil)

Vacuum Pads — Large

Vacuum Pads — Medium

Vacuum Pads — Small

Allen Wrench Set

RD-500 1I/RD-500S Il Instruction Manual
K-Type Thermocouples

1 each
2 each
1 each
1 each
1 each

1 each
2 each
1 each
1 each
2 each
1 each
1 each
3 each
3 each
3 each
1 each
1 each
5 each

RD-500S Il PACKING LIST

RD-500S II Main Body
RD-500S Il Board Holder
PC with Software and Video Card Installed

Recovery Software CD-Rom Kit
(Windows, RD-500, Drivers, etc.)

Flat Panel Display

RS232C Cables

Mouse

S-Video Cable

Bottom Nozzles (Large and Small)
Optical Alignment Tool

BP-500 Kit (less Stencil)

Vacuum Pads — Large

Vacuum Pads — Medium

Vacuum Pads — Small

Allen Wrench Set

RD-500 1I/RD-500S Il Instruction Manual
K-Type Thermocouples

1 each
1 each
1 each

1 each
2 each
1 each
1 each
2 each
1 each
1 each
3 each
3 each
3 each
1 each
1 each
5 each

1 each

1 each
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FEATURES

1. HEATING SYSTEM — There are three Heater Sections in the RD-500 Il
and RD-500S Il Systems. Two are hot air type to accurately heat the
target component and circuit board from the top and bottom. The third
is an area heater and is a series of either two or four infrared heaters,
depending on the system you purchase. Please note that on the RD-
500S 1l this area heater is a series of two infrared heaters and is an
option. The area heater gradually heats the overall PCB from the
bottom. This is used in order to prevent the circuit board from warping
during the rework heating cycle. These heaters form the heart of the
RD-500 Il and RD-500S Il and are the reason it can accurately and
effectively produce nearly any profile for standard or lead free solders.
They are also so effective that the performance of the unit is unaffected
by heating or air conditioning vents.

2. 5-ZONE PROFILING — The reflow profile is separated to five zones.
The two hot air heaters can be independently set at each zone.
Because these have individual controls, the RD-500 Il and RD-500S Il
profiles can be accurately adjusted to create the perfect profile for any
board or component. The IR area heater is set at one temperature
through out the heating cycle and is used for overall stable heating of
the board through out the reflow cycle.

3. COOLING FAN - This is a fan that is initiated upon the command of
the user when wanting to quickly cool the part. This has been
recommended for certain alloys of lead-free solder. This effectively
adds a 6" zone to the rework profile

4. AUTO PROFILING — One of the primary features of the RD-500 Il and
RD-500S Il is the Auto Profiling function in the software. Previously,
this type of function was only available on the most expensive of
machines. Now with the RD-500 Il and RD-500S I, this time-saving
function assists the user in creating a profile quickly and more
accurately than ever. It is initiated in software and uses one
thermocouple to gather data and automatically develop the profile.

5. TWO-POINT AUTO PROFILING - At times when a very low
temperature difference is desired between the ball and the top of the
component, the user can place a second thermocouple on the top of
the component and connect it to the #5 sensor input. This will cause
the Auto Profile function to automatically adjust the upper heater down
and lower heater up in the Ramp 2 and Reflow phases in order to
minimize this delta. As a safety precaution, this automatic adjustment
will only take place when there is a difference between 0°C and 30°C.
If the #5 sensor sees a difference of less than 0°C or more than 30°C
this automated function will not occur. If there is no thermocouple
plugged into Sensor 5 then the function will not occur.
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6. SEMI-AUTOMATION - The handling of the components during
removal and replacement is done via a semi-automated process. Since
a vacuum pick is located inside the nozzle, the vacuum is automatically
activated when the unit needs to pick-up or place the component
during the either the removal or placement reflow heating cycle.

7. BOARD CAPABILITY — The RD-500 Il is designed to hold a board with
a maximum size of 500mm X 600mm. The RD-500S Il is designed to
hold a board with a maximum size of 400mm X 420mm.

8. LARGE AREA HEATING FLEXIBILITY

a. RD-500 Il — With this maximum board capability, the area heater
also needs to accommodate and be moved into position since
the target components can be located anywhere on the board.
So the RD-500 Il area heater has been placed on a slide in the
X-Axis to accommodate varying component positions. Also, if
smaller boards are to be reworked the two outer heaters can be
simply and easily turned off at switches located at the right side
of the machine. If no IR area heating is necessary, then all the
area heaters can be turned off via the software set-up mode.

b. RD-500S Il — The RD-500S II has a similar system except that
the area heater is an option. When it is attached the software
automatically notes the presence of the heater and begins starts
control. It is not permanently attached and can be slid from side
to side in order to maximize the heating of the board.

9. 5 SENSOR TEMPERATURE MANAGEMENT - Profile management
and operation are controlled via the Development and Operation tabs
in the software. In the Development, profiles can be run and viewed
through five temperature sensor inputs. These are K-type
thermocouples and are supplied with the unit. These can be placed
anywhere on the board and then when the profile is run, the RD-500 II
and RD-500S II will capture and record the information sent from these
thermocouples.
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1. SET-UP

1.1.The follow is an explanation of how to set up the RD-500 Il and
RD-500S Il for operation. The RD-500 Il Base and Upper Control
Units come separate and need to be attached electrically and
mechanically. The RD-500S Il comes assembled so you can skip
to 1.2.2.

1.1.1.Assembling the Base and Upper Control Units. Note: This
step applies only to the RD-500 II.
1.1.1.1. Reference Figures 1, 2, and 3.

1.1.1.2. Remove the Base and Upper Control Unit from the boxes
and place the Upper Control Unit on the Base.

1.1.1.3. There are two plates that are used to connect these two
parts. See Figure 1.

Figure 1

1.1.1.4. Using the screws provided, attach the Upper Control Unit
to the Base. See Figures 2 and 3.

Figure 2
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Figure 3

1.1.1.5. Reference Figure 4

1.1.1.6. Remove the rear cover on the Base Unit and make the
electrical and air connections as seen in Figure 4.

Figure 4
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1.1.2. Installing the Optional Area Heater for the RD-500 IIS

1.1.2.1. Remove the Bottom Nozzle and the Nozzle holder
from the Bottom Hot Air Heater.

1.1.2.2. Set the Area Heater over the Bottom Hot Air Heater
so that the heater comes up through the hole

1.1.2.3. Remove the side cover plate on the left-hand side of
the base unit.

1.1.2.4. Reference Figures 5.

1.1.2.5. Attach the wires from the area heater to the
connectors exposed and held in the box.

1.1.2.6. Put the wires in the box so that only the main
insulation is exposed and attach the cover plate.

1.1.2.7. Attach the main power cord to the unit.

Figures 5
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1.1.3. Installing the Board Holder

1.1.3.1. Referring to Figures 6 and 7, insert the Rear Slide
Plate into the Bearing Unit as shown in Figure 1. Next
fasten the four screws of the front bearing as shown in
Figure 6. Check to make sure the holder is square.

1.1.3.1.
Rear
Bearing

Figure 6

1.1.3.1.
Front

Bearing
Screws

Figure 7
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1.2.Installing the Flat Panel Display

1.2.1. Referring to Figure 8, using an appropriate size of Philips
Screwdriver, attach the FPD plate to the rear of the FPD.

N

Figure 8

1.2.2. Referring to Figure 9, slide the support bracket onto the
Support Shaft and tighten the Support Shaft Screw and
the FPD Screw with the appropriate Allen wrench.

L e o ol e 1) S,

1.2.2.
FPD
Screw

Figure 9

1.3. Computer Interconnect Cables

1.3.1. Referring to Figure 10, make the connection between the
base unit, the computer and the Flat Panel Display. If you
have an RD-500S II with an Area Heater you will also
need to make the connection between it and the Base Unit.
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(A)

Mouse

(B)

Keyboard S-VIDEO
© COM 1
Flat Panel
Display
COM 2
COMPUTER RD-500 I
Figure 10
(A) Mouse

(B) Keyboard

(C) Flat Panel Display

(D) Compressor Cable (If optional Compressor is used. See section 4
below for air connection options.)

(E) Area Heater Controller (On the RD-500S 11 only, not shown in
photograph)

1.4.Connection of Air - There are two ways to use air. One is to use
the external shop air or nitrogen and the other is to use the
optional Compressor.

1.4.1. Reference Figure 11
1.4.1.1. Using external shop air or nitrogen

1.4.1.1.1. Connect the external air with at least 0.20 Mpa to the
IN side of the Regulator.

1.4.1.1.2. Connect the OUT side of Regulator to the IN port of
air of RD-500 I1.

1.4.1.1.3. Set the RD-500 Il regulator between 0.15 and 0.20
Mpa using the knob located on the top. Note: Do not
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Main Power Inlet

set the regulator to more than 0.20Mpa. Doing so
will not allow the Solenoid Valve to properly open.

1.4.1.1.4. Set the Top and Bottom Hot Air Flow Valves on the
panel of RD-500 Il to the maximum by turning them
counter-clockwise.

1.4.1.2. Using the Optional Compressor

1.4.1.2.1. Connect the output of air of Compressor to the IN side
of Regulator.

1.4.1.2.2. Open the Regulator Knob on the RD-500 Il completely.
Do this by turning the knob counter-clockwise. Since
the Compressor is a low pressure type, the RD-500 Il
will need the full pressure it supplies.

1.4.1.2.3. Set the Top and Bottom Hot Air Flow Valves on the
panel of RD-500 II to the maximum by turning them
counter-clockwise.

1.4.1.2.4. Connect the control cable of the Compressor to
Connector of RD-500 II.

1.4.1.2.4.
Compressor
Connector

1.4.1.1.2
In Port

1.5.2.

1.4.1.1.1.
Regulator

Figure 11

1.5. Connection of Power Source

1.5.1. The RD-500 Il Main Body requires 200-230VAC at 3.0kw.
The RD-500S Il comes in either a 100-120VAC or 200-
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1.5.2.

1.5.3.

1.5.4.

230VAC at 1.4kw. If the optional Area Heater is installed it
uses a total of 2.2kw.

Confirm that the power source is off. Attach an appropriate
plug to the electrical cord in Figure 10. Next plug the unit
into the power outlet.

The Computer is switchable and can be set to run on 100,
120, or 220 VAC. The Flat Panel Display is an auto-
switching power supply and can run from 100-240VAC,
50-60 Hz. Note: Confirm these settings on the rear panels
of these units before connecting them to the power source.
The incorrect power can easily damage these units.

The Compressor is available in either 100 or 230 volt.
Please confirm the power of the unit before connecting it
to the power source.

1.6. Initial Power-Up

1.6.1.

1.6.2.

You can check to see if power is being properly supplied
to the unit without starting the computer. Switch the Main
Power into the “on” position. When this is done, there will
be a clicking sound coming from the main body. This is
the sound of a Solenoid Valve opening to let the
compressed air into the RD-500 Il as a system check. At
this time the two flow meters will show that air is flowing
through the RD-500 II. During this system check hot air
will briefly flow from both the top and bottom hot air
heaters. If this occurs then all connections have been
properly made.

Next, switch off the Main Power of RD-500 Il. And start up
the PC. Then double click the icon of RD-500 Il to star up
the soft of RD-500 II. The message of “Initialization” will
appear in the screen. At this point switch on the power
source of RD-500 Il Main Body again. After the
initialization of RD-500 II Main Body is confirmed, the
screen is switched to the image of the profile conduct.
When all of the confirmations above are done, it is a sign
that the set up is complete.
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2. Function and Use of the RD-500 Il Machine

2.1. Main Body

2.1.1.1.

2.1.1.2.

2.1.1.3.

2.1.1.4.

2.1.1.5.

2.1.1.6.

2.1.1.7.

Reference Figures 12A for the RD-500 Il and 12B for the
RD-500S i

Main Power Switch — This switch provides power to the
Main Body only. It does not control power to the Flat
Panel Display, the computer, or the optional Compressor.
This switch is also marked in with a yellow background as
it also functions as the Emergency Cut-off Switch and will
stop all functions of the Main Body in case of an
emergency.

Top Heater Airflow Valve — This is the Top Heater Airflow
Valve. To open the valve, turn them in a counter-
clockwise direction. The air settings are determined by
the size of component to be reworked. Below are the
general guidelines:

30 I/min. for Device larger than the 25mm
25 I/min. for Device with the 15mm — 25 mm square
20 I/min. for Device smaller then the 15mm square

In the software there is also a reference to the airflow and
nozzle selected. Please see section 4.2.1.9 for this
software function.

Bottom Heater Airflow Valve — This is the Bottom Heater
Airflow Valve. This can be kept constant at 25 I/min.

Heater Indicator LEDs — These are the LEDs that indicate
power being supplied to the 3 heater systems. These are
the Top Hot Air Heater, the Bottom Hot Air Heater, and
the Area IR Heaters.

Device Lighting Adjustment Knob — This knob is used to
adjust the lighting directed at the Device when the Optics
Arm is deployed.

PCB Lighting Adjustment Knob — This knob is used to

adjust the lighting directed at the PCB when the Optics
Arm is deployed.
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2.1.1.8. Device Theta Adjustment Knob — This is the knob that is
used to adjust the theta alignment of the component
during the placement process.

2.1.1.8. 2.1.1.4. Bottom 2.1.1.3. Top
Device Theta Heater Airflow Heater Airflow
Adjustment Knob Valve Valve

2.1.1.6.

Device Lighting
Adjustment
Knob

2.1.1.2.
Main Power
Switch

2.1.1.7. 2.1.15.
PCB Lighting Heater
Adjustment Knob Indicator LEDs

Figure 12A RD-500 Il
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2.1.1.4. Bottom 2.1.1.3. Top

21.1.8. Heater Airflow Heater Airflow
Valve

Device Theta Valve

Adjustment Knob

2.1.1.5.
Heater
Indicator LEDs

2.1.1.6.

2.1.1.7. Device Lighting
PCB Lighting Adjustment
2'131'2' Adjustment Knob Knob
Main
Power
Switch
Figure 12B RD-500S Il
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2.1.2. Reference Figure 13

2.1.3. There is a small window on the side of the heater head.
This is to view the location of the Theta adjustment
mechanism. The RD-500 Il and RD-500S Il were designed
to require only small amounts of theta adjustment. The
mechanism can therefore only move 10 degrees or so in
either direction. If this theta adjustment goes too far in one
direction then the vacuum pick can sometimes get caught
and not properly place and remove components. To
ensure the proper location of this mechanism, a window is
provided in the side of the heater head. Please check that
the silver bar is in general alignment with the vacuum pick.

2.1.3
Heater Head
Window

2.1.3
Silver Bar In
Center

Figure 13
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2.1.4. Reference Figure 14

2.1.5. Manual Up-Down Heater Head Switch — This switch has

thre

2.1.5.1.

2.1.5.2.

2.1.5.38.

Figure 14

e purposes:

During the alignment process, components with
different thicknesses will be aligned. Because they are
held into place at the nozzle by the vacuum pick, the
location of the bottom of the balls or columns will be
different. This will cause them to be at a different focal
length relative to the prism as the PCB. In order for
the images of the device and the PCB to be the same
size, they must be at the same focal length from the
prism. If not their size on the screen will be different
and they will never be aligned. Use this switch to
adjust the focal length.

When the reflow cycle is started, sometimes the
nozzle will not come down to the desired height. Use
this switch to adjust the nozzle to the desired height.

When the nozzle is brought down for reflow,
sometimes a component not seen in the alignment
process will be in the path of the descending nozzle.
Use this to move the nozzle up so that the head will
not bang into these components.

2.1.5.1.

Manual Up-Down
Heater Head
Switch
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2.2. Board Holder

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

Figure 15

Reference Figures 15 and 16.

Looking at Figures 15 and 16, first loosen knobs 1 and 2
and adjust Holding Blocks 3 and 4 to be about 4-5 mm
smaller than the board. Tighten these knobs. This will
provide for a snug fit in the Holding Blocks.

Insert the board by squeezing plates 5 and 6. Fit the board
into the grooves of Holding Blocks 3 and 4.

Next, Loosen knobs 7 and 8 then move the board holder
so that the target component or area for the component
are roughly in between the Top and Bottom Hot Air
Heaters.

Tighten only Knob 7 at this time. This is the gross
movement clamp.

With the RD-500 II, computer and Flat Panel Display
powered up and in the Optics section of the software set,
use knobs 8 and 11 to adjust the board into position.
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11

Figure 16 \
8 9 5 6 10

2.2.7. Reference Figure 17.

2.2.8. For smaller PCBs, remove the screws securing the
Holding Blocks 5 and 6 and turn the blocks 90 degrees.
This will allow the holder to grab a much smaller area and
hold smaller and narrower PCBs firmly.

Figure 17
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2.3.Top Heater

2.3.1.

2.3.2.

Figure 18

Reference Figure 18.

The Nozzle on the upper heater can be removed or
replaced with a simple 30 degree turn. Note that inside the
nozzle is a vacuum tube that has a silicon rubber pad and
guide washer attached. Be sure not to force the nozzle out
as it might get caught on this vacuum tube and pad.

2.3.2.
Vacuum
Pad

2.4.Bottom Heater

2.4.1.

The removal and replacement of the lower nozzle is
exactly the same as the upper nozzle. However, there is
now vacuum pick in the lower nozzle so it is a bit easier.
Also, 3 sizes of nozzles come standard with the RD-500 II.
These are to approximately match the area and device to
be reflowed.

2.5. Area Heater

2.5.1.

2.5.2.

The function of the Area Heater is to heat the overall
board during the reflow cycle and prevent the PCB from
warping due to uneven heating.

For the most safe and effective reflow during rework, it is
usually suggested that the surface of the PCB be between
110 and 130 degrees Celsius at the peak time of the
reflow. To obtain this condition, the Area heater should be
set up to have a standby temperature of 350 degrees
Celsius and a reflow temperature of 450 degrees Celsius.
This temperature is set in the Setup Tab of the RD-500
Computer software. Please note that these temperatures
indicate the temperature as measured on the surface of
the IR heater rods. The actual temperature radiated to the
PCB is much lower.
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2.5.3.

If the PCB size is smaller than the overall area under the
Area Heater, then the two outer heaters can be turned off
via the switches on the right-hand side of the Area Heater
Box. Also, if the component to be reworked is located
toward one of the edges of the PCB, then the Area heater
can be shifted with the component. The overall length of
movement is 230mm in the X direction.

2.6.Cooling Fan

2.6.1.

2.6.2.

2.6.3.

2.6.4.

Figure 19

The cooling fan comes standard to the RD-500 Il and RD-
500S II. A picture can be seen in Figure 19 below.

Cooling
Fan

The cooling fan feature is initiated by a software command
embedded in the Reflow Time. If the Reflow Time is an
Even number then the Cooling Fan feature will be
disengaged. If the Reflow Time is an odd number then the
Cooling Fan feature will be engaged. For example, the
screen below shows the Reflow time set at 15 seconds.

|
] Preheat Ramt Soak Rampz Reflow

Timelsec? | 10 [ 43 [ 10 [ 120 (| 18l
TopheaterCy [ 150 | 310 [ 250 | 370
Bot—heater(’C) | 150 | 30 | 250 EE | 330

Area—heater(C) | 450

With this setting, the Heater Head will raise up 5 seconds
before the end of the Reflow Time. So in this instance the
Reflow Time will be 10 seconds and the cooling fan will
run until the heater sensor in the heater head reaches a
temperature of 150 degrees C.

The heater head will raise up approximately 15
centemeters above the board.
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10-15
Centimeters

2.7.Board Supports (Standard with RD-500 II, option with RD-500S II)

2.7.1. Also, to prevent a large PCB from warping, Board
Supports have been supplied as standard parts.

2.7.2.  Figure 20 shows the board supports in place.

= 2.6.2.
ii— Board
Supports

Figure 0
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3. Function and Use of the RD-500 Il Software

3.1.This section covers the function behind each section or tab in the
software. For more a more detailed description of the full rework
process using the RD-500 Il and other tools, please see section 4
The Rework Process. When the RD-500 software is first activated
it will open up to the Operation Tab. The Tabs are located at the
top of the screen.

3.2.Operation Tab
3.2.1. Reference Figure 21

3.2.2. The main function of this screen is to operate the RD-500
Il using profiles that have already been developed. First
the board is aligned using the Optics screen, then the user
would move to the Operation screen. Here they would find
the profile that had already been developed. These
profiles would be chosen from a list of names from the pull
down menu in Profile Name.

3.2.3.  Once the profile is chose, the data that was captured
during the Auto Profiling or Development screen will be
seen as both heater and time data in the upper boxes and
as graphic data in the lower graph. This data cannot be
changed from this screen.

3.2.4. Once the component has been aligned and the profile has
been chosen, the Start button can be pressed. When this
happens the Heater Head will come down over the
component. The final height can be adjusted using the
Manual Up-Down Heater Head Switch.

|

Operabion | Opics | Development | Auto Profile | Seup | Priot/ Fieview|

— — Facom Comment

Frofia Hama:

_ Fretes | Bampl |  Soak | Famp? | Fedow
Tire [Seconds) U U U
Tag-heols: (') u u ]

-] [Bat-heaer () [ [ u
Arsn-hantar (') [
=l torte sicesFiow: [0 (reniiLn =

[

3 4
Timeinutes

Figure 21
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3.3. Optics Tab

3.3.1. Reference Figure 22.

3.3.2.  This software function opens up the viewing screen for
aligning component to the board.

3.3.3. When the Optics Tab is pressed, the Vacuum Pick-Up
Pump is turned on. When the OPTICS ARM button is
clicked the Optics Arm comes out between the Heater
Head and the Board Holder. This head contains the prism
that allows the look up/look down feature for aligning the
nozzle and component to the lands or device on the board.

3.3.4. To allow for the clearest picture, adjust the Zoom Bar so
that the target PCB fills the entire the screen. In most
cases the Focus Bar does not need to be adjusted since
the Auto-Focus feature built into the camera provides for a
clear picture.

x|
Operaiion  Opics |Deve|npmem|Autu Profile | Setup | Print / Review|
- \ Wide Near
\ I\ i\ i\ ! S
|
s
= A
gg%’Eﬁ‘?ﬁS&;UMENTSCO,LTD i _I
Figure 22
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3.4. Development Tab
3.4.1. Reference Figure 23.

3.4.2. The Profile Development Tab is used to modify existing
profiles or profiles just produced from the Auto-Profiling.
For a detailed description on how to properly modify an
existing profile, please see section 4.3. Modifying a Profile.

[B% RD500 Version 1.3 x|
Operatiuml Optice  Dewelopment |AutD Pmﬁ\gl Setup | Pnnl/‘Revwewl
Profile Name ——
- Freheat Rarnp1 Soak Ramp2 Reflom .
Time(sed) I 0 I a I 0 I 0 I 0 hozle size/Flow
ime(sec)
Instruction 28730 v | (mm)/(LiM]
2| Topheatercoy| 0 [ o [ o [0 [0
Bot-heatertcy [ 0 [ o [ o [0 [0
j UPDATE
Arearheater’C) I 0
3|0C
& Placement Mew Sava
Profile
" Remaval 300°C
Reset Saveas
250C
200°C Delete Seve
Profile Excel
180°C
START
7 51
10 v s2
v
2 SNEP
B0C =4
~ 55
Wacuurm
1 2 3 4 [ 6 ONfOFF
Time/Minutes
Copyright(c) Dic Evit
D DEN-ON INSTRUMENTS CO., LTD

Figure 23
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3.5. Auto Profile Tab
3.5.1. Reference Figure 24

3.5.2.  The Auto Profile Tab is used to develop profiles for boards
and devices via feedback from one K type thermocouple
sensor. Please see section 4.2. Creating and Confirming a
Profiles.

l

Operahnml Optics | Development Auto Prafile |Se(up | Prml/ﬁeviewl

Profile Name
I—Ll Soak Reflow
Nozle size/Flow
Instruction Time(sec) 50 2n
28/30 = | (mm)A{LIM)
I = Sensor Tmp ('C) 150 210
SensarMNo. |1 -
[ -]
350°C
 Placement -
 Removal 300G
Reset S:ve
250°C 3
e = Delete Save
’ I Profile Exel
150°C e It e .
‘ START
’ ¥ &1
100C pa g
, V| 53
i ET0P
e 7|54
I 85
Vacuume
! 2 g 4 5 B OM/OFF
Time/Minutes

EDE‘;\{(?:;EK'JS?;UMENTS cO, LT0 $
Figure 24
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3.6.Setup Tab
3.6.1. Reference Figure 25.

1|

Operaﬂon' Optics | Develnpment' Auto Profile Setup |PrmURewew|

Setup Password

—SetUpper and Lower Temperature Limits

Upper Temp: | 210 3: (T} LowerTemp: | 150 3: 4}

i Standhny
Standby DATA SET
Area Heater: 120 (=]
Wi Inf

—Placement Faorce

 Low(B0-0g)

 High(100-120g)

ggﬁ’fﬁ{ﬁsﬂrzﬂmmm cO, L7T0 Exit
Figure 25

3.6.2. Setup Password
3.6.2.1. The RD-500 Il can have password protection that will
allow only authorized personnel to create or modify
profiles. The following explains how to set up and
maintain the Password feature.
3.6.2.1.1. Entering a Password
3.6.2.1.1.1. Click on the Setup Password button.
3.6.2.1.1.2. In the space provided, enter a password with
letters or numbers. The Password is case
sensitive
3.6.2.1.1.3. Click a button of OK. When operating the
Profile Development Tab, this password
number will now be required
3.6.2.1.2. Canceling the Password
3.6.2.1.2.1. Click on the Setup Password button.

3.6.2.1.2.2. Enter the old password.
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3.6.2.1.2.3. To remove the password, leave the second two

spaces blank and click OK

3.6.2.1.2.4. To enter a new password, enter it once in each

3.6.2.1.3.

section and click OK.

Universal Password

3.6.2.1.3.1. There are occasions when you might not know

a password that has been entered. We can
provide you with a universal password that can
be used to release an unknown password.
Please contact Denon or your nearest
Authorized Denon Distributor if this is needed.

3.6.3.  Set Upper and Lower Temperature Limits

3.6.3.1.

3.6.3.1.1.

These are reference lines (not true limits) that will be
visible in the Operation, Development and Auto Profile
screens on the graph area. They appear as green
lines.

To set these limits, simply scroll then numbers up or
down to the desired figure. To eliminate them set both
to zero.

3.6.4. Standby Temperature

3.6.4.1.

3.6.4.1.1.

The Standby temperature is the idle temperature as
measured on the surface of the Area Heater. If the
RD-500 Il goes for a period without use, this will allow
for quicker set-up time because the Area Heaters will
already be up to temperature.

To change the Standby Temperature, simply enter a
new number and then click on the Standby DATA SET
button.

3.6.5. Placement Force

3.6.5.1.

The placement force for the device is controlled by a
friction setting in the Upper Heater Head. There are
two settings to the force: Low in a range of 60-80
grams and High in a range of 100-120 grams of force.
The following is recommended:

Low for Components of 40mm square or less
High for Components of 40mm square or greater
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3.7.Print/Review Tab

3.7.1. Reference Figure 26.

3.7.2. In this screen existing profiles can be called up, overlay
with other profiles, review for printing (if a printer is
installed) and printed (if a printer is installed). This function
is primarily for keeping of hard records of profile data. The
data here shows the differences between a standard
Eutectic profile (in red) and a Lead-free profile (in black).

x|
Operahnml Optics | Develnpmen(l Auto Pmﬁ\el Setup PHHUREVIEwl

Profile Name Fecord Name: Open Owerl

|c4ngdv

Frofile Instruction Record Comment Profile Profile

= =
Record Record
= =

350°C

Closs Al %‘fjgﬁ;}f
300°C
Frint Print Presvigw
250°C
Crverlay Info:

200°C The "Overlay ltem" is the profile, c49ng.pdv. This is

shown as athin continuous black line on the chart

150°C

100C

s0°C

1 2 3 4 5 [
Time/Minutes
EDE‘;\{?:;WSDTZUMENTS €O, LTD Eit
Figure 26
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3.8.Inspection Tab

3.8.1.

3.8.2.

3.8.3.

Reference Figure 27A and 27B.

The Inspection Tab allows the user to input known profile
parameters, save them under a name, and then pull up
any profile to see if the profile meets the criteria of the
given profile parameters.

In the portion marked 1, the user can input the profile
parameters. They are

3.8.3.1. Max Ramp Rate — In Figure 26A, if any ramp or slope

in the profile exceeds 5°C/sec. then the Max Slope
column for the S (sensor) input will be marked in Red.
In this case all the Max Slopes are below the setting so
they all pass.

3.8.3.2. Soak Time Temperature and Time Ranges — In Figure

26A, the Soak Temperature Range is set between 140-
160°C for a range of 30-90 seconds. All three sensors
were within the temperature range for 50, 46 and 54
seconds respectively so they all passed.

3.8.3.3. Heat (or Reflow) Minimum Temperature Setting and

the Time Range — In Figure 26A, the Minimum Heat
Temperature is set for 205°C and the time range is set
between 10 and 55 seconds. The actual time that all
the sensors were above 205°C was 40, 55, and 21
seconds so they all passed.

In order to show how this section works, the same
profile was inspected against a different set of
parameters. Here we changed the Heat Minimum
Temperature setting and kept the Time Range the
same. By doing this the first two sensors now show the
Red background Fail mode since these two sensors
were above 200°C for over the allotted time of 50
seconds. Sensor 1 was 55 seconds and Sensor 2 was
69 seconds.

3.8.3.4. Peak Temperature — This setting allows the user to

check the maximum recorded temperature for all the
data collected by the sensors. This is used primarily to
check the maximum temperature of the package but
can also be used for testing the maximum temperature
of the solder joints. In Figure 26A the Peak
Temperature was set as 240°C and so all sensors
passed.
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D500 Yersion 1.4

Operaﬂon' Optics | Develnpment' Auto Profl\e' Setup | Frint / Review Inspection |

380°C
Prafile Narme:
tacy hd
3007
260C
200C —
150°C =5 ol
T ] : ‘ g2
1000 -t w53
il ris4
50°C :
1 2z 3 4 5 6
ek Tt
enakal - e Slops ('Cfsed) ‘ Soak Time (sec) ‘ Hest Time (sec) | Peak Temp
s1 14 OK 50 OK 40 OK 213 0K
52 1.8 0K 46 Ok 55 OK 218 Ok
33 2.2 0K 54 Ok 21 0K 208 Ok

x]
Print
Save
Standard file
as
—

Copyrighte) Dic
DEN-ON INSTRUMENTS CO, LTD

Exit

Figure 27A

Operamon' Optics | Develupment' Auto Prnhle' Setup | Frint / Review Inspection |

00
Profile Mame
a2
300C
280C
200°C ===
160°C = : =
booop d : ' g2
100 F 53
"""" il 84
e [ )=5

1 2 4l g 3
Tirme/kinutes

Standard!

Max Slope ('C/sec) | Soak Time (sec) Peak Temp ('C)

| Heat Time (sec) 5
213 0K

T4 oK 50 0K
18 oK 4B oK oE NG 218 0K
22 oK 510K a1 oK 28 0K

[1a0 -[160 [ 200 ¢
30 [ 90 sec [0 [ 50 s

=
Print
Save
Standard file
Save as n

Copyrightte) Dic
DEN-ON INSTRUMENTS €O, LTD

Exit

Figure 27B
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4. The Rework Process

4.1. Thermocoupling a PCB and Device

4.1.1.

4.1.2.

4.1.3.

Obtain a sample board and component. The component
should already be attached to the circuit board.

Next, slide a thermocouple underneath the component as
far as possible and secure the wire with Kapton or other
high temperature tape.

If you wish to use the board and component for multiple
profile runs, it is suggested to secure the component
corners using a High Temperature adhesive.
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4.2. Creating and Confirming a Profiles
4.2.1. Creating the profile

4.2.1.1. Place the Thermocoupled Board and
Component in the holder of the RD-500 II.

T

4.2.1.2. Select an appropriate nozzle for the rework
and place it into the upper nozzle holder. Make
sure that there is an appropriate vacuum cup
on the vacuum tube coming out from the
heater.

Page 37 of 92



4.2.1.3. Insert the thermocouples from the board into
the receptacles in the RD-500 Il front panel. In
the software you can choose either 1,2, or 3 as
the thermocouple which will determine the
profile. Make sure to insert your desired
thermocouple on the board to coordinate with
the one chosen in the software.

4.2.1.4. Click on the Optics Tab and then click on the
Optics Arm button. This will bring out the
Optics Arm.
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Align the board so that the component will be covered by the
nozzle when it is brought down into position.

4.2.1.5. Click the Auto Profile Tab.

g% RD500 Version 1.3

Operation  Optics |Deve|u:|pment Auto Prafile | Setup | Printh’ieviewl

Yideo Output
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4.2.1.6.

As shown below, enter the desired soak and
reflow times. This is shown in circle 1.

4.2.1.7. Next enter the desired soak and reflow
temperatures. This is shown in circle 2.
4.2.1.8. Next enter the thermocouple sensor input that
will be used to control the auto-profiling.
Auta Profile |Setup I Frint / Reviewl
Soak Feflow = i
1 Time(sec) 50 I 20 a LS EHEAEYS
2 ensorTmp(C) [ 150 | 210 ferrsn =] gy
:
4.2.1.9. Select the nozzle size/flow for the component.

Below you will see a chart that shows three
different groups of nozzles. In the auto-
profiling software, the assumption is made that
smaller components will absorb heat much
quicker than larger components. The auto-
profiling therefore has three different ramp rate
calculations that are used. If you find that the
nozzle/flow setting you are using is too slow or
two fast you can alter the ramp rate by
choosing either a higher or lower ramp rate.
The slowest ramp rate is the Group 1 Nozzles
and the fastest ramp rate is the Group 3
Nozzles. If you have purchased a custom
nozzle please use the nozzle size that is
closest to the nearest standard nozzle.

Group 1 Nozzles Group 2 Nozzles Group 3 Nozzles
BNZ-7 BNZ-20 BNZ-28
BNZ-9 BNZ-22 BNZ-30
BNZ-13 BNZ-24 BNZ-32
BNZ-15 BNZ-26 BNZ-35
BNZ-18 - BNZ-37

- - BNZ-39
- - BNZ-44
- - BNZ-49
- - BNZ-52
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4.2.1.10. Click on the Start button on the right-hand side.
Once the Auto Profile run is complete you will
see a graph that shows some overshoot. (See
Graph Below). This is normal and the RD-500
software will correct for this overshoot
automatically. When you run a confirmation
profile you will see that the profile has been
corrected.

/0°C

n0°c

280°C

200°C

150°C

1o0c

1 2 3 4 5 B
Time/Minutes

4.2.1.11. Next, click the “Save As” button on the right
hand side and give the file a uniqgue name in
the dialog box.

Auta FPrafile | Setup | Print / Reviewl

Soak Fieflow

Time(sec) I 50 o0 HNozle sizefFlow :

I ra— |23.-‘3U Vl L AR
Sensor Tmp.("C) 150 210 (L)
Sensor Mo IT -

P
I Feset Sai
Please Enter Profile Name oK | As

|c49|

Delete Save

Cancel Frofile Exel
—_—

START

v 51
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4.2.1.12.

Click on the Development Tab and then find
your file in the Profile Name drop-down menu.
You will then see the previous graph and a
chart with heater information and times.

Looking at the chart, you will see the actual
heater temperatures (Top and Bottom) that
were measured at the exit point of the heater.
These are the corrected numbers needed to
produce a good profile.

W% RD500 Varsion 1.3 =]
Operation | Optics  Duvwlapment | Auto Frofile | Setup | Frint/ Rieview |
Frofile Nome: I
- Frohoat Fampl Sosak Ramp? Rufiow -
FT0emo = Tmesee)| 0 2| M | & [ 7 [ = ozlo sizo/Fiow
STDEMO m b I4!§,l.i|k vl fmmbAL
STDemo AutoPrafil Tophestor(C) | 150 [ 38 | s [ w7 | 387
;TDW T ] Bothesarmy|[ 50 | s | zes | s | w7
&1 ¢ gmn('t,)l 450
cdlig
c2in hd -
o 8 New Proli
T Removal H0C
Save oz
250°C
200°C Delete Save
Prosie Excol
150°C
START
" s1
e FF 52
i :
ST 3
F S5
Wacuum
1 2 3 (] 5 ] ONJOFF
Tieree /Minutes
s ——
d DEN-ON WS TRUMENTS €01, L70
&% RD500 Varsion 1.3 x|
Operaion | Optcs  Dewslopment | Auta Profis | Sahup | Print/ Review |
Prile My [P
EC— Pabes Rampl Sosk  Famge  _Felow o
{Flaw
insuction o] o0 ] v | e | 7 1 @ B0 =] (mLiM)
o] Topheseqcy| 150 | s | s | W | w7
BothesteGy | 50 [ ae [ ms [ aw [ asr
= Aren-hester'C) | 450
/00
& Flacomin
 Femoval a0°C
FL
200°C
150°¢
START
7 s1
100°C 7 50
= I
SR
50T i
7 S5
acuum
1 2 3 4 5 g ONfOFF
Time/Minutas
i, —
DEN-ON INSTRURENTS CO, LTD
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4.2.2. Confirming the profile

4.2.2.1. To confirm the profile, let the Thermocoupled
board cool to room temperature.

4.2.2.2. Next, put the board in place and align the
Nozzle to the component.

4.2.2.3. Go to the Development Tab and choose the
desired profile that still has the raw data from
the initial Auto Profile run.

Oparatan |0mn~; Dmlmmenl|mm Profie | Setup | Print/ Fusiew |

Prodle Name: I
- Frehost Rantpl Seak Famp? Ll )
[— Tmeged | © [ M [ w [ 7w [ a esmien
[an =]
=] Topheates(T) | 150 ws | s | aw | % - G
EBat-heatee(c) | 150 W | @ 397 357
B AroehestoT) | 450

3507
= Flacement B

" Famawsl 300

Rt

H

Dalete
200°C Profie

g

Pl
HE

Ll s

= F g2

W 55

Time/Minutes.

dD m‘ﬁmmm

4.2.2.4. Make sure the thermocouples are plugged in
and click the start button.

4.2.2.,5. Once you run the confirmation you will see a
graph such as the one below. The profile can
be modified in a variety of ways. See section
4.3. Modifying a Profile as a reference for
making changes.

lx

Operation | Optics  Development | Aua Profle | Senp | Print/ Fueview |

Prosie Heme: — —
T - | Probed | Rompl | Soek  Ramgt  Relow
—— Timegsecy| @ | # | w | 7 | @ s eyl v

S e |y [0 =] immim
Botheaeisy [ 150 [ wme [ [ w0
| e 450
®/0C
= Flecement
*/Removsl 0

260

i

Diglete
200°C e

LA

b el

F g1
100°C F 52

50°C. =
F 55

Tiene/Minules

Copyriptec) Dic
- DEN-ON INSTRUMENTS CO0, LTD
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4.2.3. Creating a Lead Free Profile
4.2.3.1.

Creating the Lead-free profile is easy using the
RD-500 Il or RD-500S Il auto-profiling software.
The only difference is on the input
temperatures for the Soak and Reflow.
Generally speaking, the Soak temperature is
usually set at 180°C and the Reflow
temperature is usually set at 230°C. Once this
is done, all the other steps are the same.
Below you can see the results of a profile
developed for a lead free solder.

x|
Operation | Opiics  Dvelapmont | Auo Frafite | Seiup | Frint/ Feview |
Frofile Neme: s
E— Pabe | Rorgl Sok et R e
r T ozle size/Flow:
Tegeecy| 60 | e8| &0 | &8 [
Insinaction:
a0
=] Topbeswcy| 150 | 3w [ 7 s [ a0 (/L)
Bothoaec) [ 150 [ 3w [z [ aw [ a0
El mn-mmm‘c}l 450 '
B®C
& Flacement N m
© Romovel 300°C
Fasol Sewn a5
2500
200 Delete | Sev
Frotla Excel
150°C
START
7 51
100 F s
7
50°C =
W 55
Wacuam
1 2 3 1 5 (3 ON/OFF
T/ Minutis
Copyrightfc) Dic Bt
DEN-ON INSTRUMENTS €, L7D |

Lead Free Profile Auto-profile Run.

x|
Operation | Opics  Development | suto Prafite | Seup | Print  Feview |
Frofile Name: — E—
= Frehest  Rampl Sook Fomp?  Refow .
- ozl size/Flow:
N Timogsec [ 60 [ e [ =0 [ 5 [
Instruckon e
Z| Topheswgy| w0 [ v [ wr [ e [ aw it
Bat-heatac) [ 350
ey |
BT
& Flacemant gm
" Removel 300°C
=00 I
Dlete | Seve
e Frotle Exeel
1850°C
751
100G =]
=
B0 ¥
F &5
Vacium
1 4 3 4 5 L] OOFF
Time/Minutas
[P Comyrighc) D ;
S o STRUMENTS G0, L7 B |

Lead-Free Profile Confirmation Run Note the elevated Soak and

Reflow Temperatures.
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4.2.4. Creating a Two-Point Auto Profile

42.4.1.

4.2.4.2.

4.2.4.3.

4.2.4.4.

4.2.4.5.

A Two Point Auto Profile run is the same the
same as a single point Auto Profile run except
that a second point data point is used. In this
instance, the RD-500 Il uses the data from a
thermocouple that is attached from the top of
the component and connected to Sensor 5
input. See Figure Below.

As the Auto Profile is run, the RD-500 software
will monitor the difference in temperature
between the thermocouple attached to the ball
and the thermocouple attached to the top of
the component.

During the Ramp 2 and the Reflow, if a
difference in temperature between 0-30°C
occurs, the RD-500 II will apply more heat
from the bottom air heater and less heat from
the top air heater.

If the thermocouple were to see more than a
30°C difference, it will stop the change from
occurring. This is for safety reasons. If the
thermocouple unattached from the component,
then it would see a greater temperature
because it would reading the heat from the hot
air and not the component. Normally, we do
not expect to see a greater than 30°C
difference.

If the thermocouple were to see a lower
temperature difference (for instance, if it were
attached to the PCB some distance from the
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heater), then there would be no reason to
change the Auto Profiling action from normal.

4.2.4.6. |If there is no thermocouple attached to Sensor
5, then this feature will be disabled.

4.3.Modifying a Profile

4.3.1. To increase or decrease the overall Soak or Reflow time
increase or decrease the Soak and/or Reflow Times
respectively. (No Diagram)

4.3.2. To raise the overall Soak temperature, raise both the
Rampl Time and the Soak Top-heater(°C). To lower the
overall Soak temperature, lower both the Ramp1 Time and
Soak Top-heater(°C).

% RD500 Version 1.3 x|
Operatmml Optics  Development |Auln F’mﬂlel Setup I PnnlﬂRevwewl
Profile Neme: e E—
o Preheat m Soak Ramp2 Reflow
: Nozle size/Flow
Time(sec) | B0 N | =0 |7 [ @
Instruction: ‘\._/ 49730 -] (LM
=] Top-hester)[ 150 [ s |® IE
Bot-heaterC) [ 150 [ 38 [ e [ 7 [ 3
ﬂ UPDATE
Area-heater('C) I 450
350°C
@ Placement MNew Save
Profile
' Removal 300°C
Reset Save as
250°C
200°C Delete Save
Profile Excel
150°C
START
7 51
100°C ¥ 52
=
ETOR
E0°C I
[ 55
Wacuum
1 2 3 4 5 & ONfOFF
Time/Minutes
0 Copyrighttc) Dic Exit
dD DEN-DN INSTRUMENTS CO,, L70
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4.3.3. To raise the overall Reflow temperature, raise both the
Ramp2 Time (sec) and the Reflow Top-heater (°C). To
lower the overall Reflow temperature, lower both the
Ramp2 Time (sec) and the Reflow Top-heater (°C).

8% RD500 Version 1.3

x|

Oparannnl Optics  Development |Autn Prnﬂlel Setup I Print / Revwawl
Profile Name I
Preheat Rampl Soak ; Rampz2 ‘ Reflow
Mozle sizefFlow
) Time(ses) | B E [ =0 N7 [ =0
Instruction \_/ o 9790 =] (mmidiLiM)
= Tophemerccy| 150 [ 3 [ ees [ sar [ (3%
Bot-hester'cy | 150 [ 38 [ ess [ aar [ 37
LI UPEATE
Areacheater("C) I 450
360°C
@ Flacement Mew Save
Profile
" Removal 300°C
Reset Save as
260°C
200 Delete Save
Profile Excel
150°C
START
=)l
100 v 52
v
a S0P
E0'C I
¥ S5
Vacuum
1 2 3 4 5 ] ONJOFF
Time/Minutes
. Capyrighi(c) Dic Exit
D DER-ON INSTRUMENTS CO., LTD

4.3.4. If the Soak portion of the profile is not flat then either point
A or point B can be adjusted. To raise or lower point A on
the profile, raise or lower the Rampl Time(sec.) To raise
or lower point B on the profile, raise or lower the Soak

Top-heater(°C).
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4.3.5. If the Reflow portion of the profile is not flat then either
point A or point B can be adjusted. To raise or lower point A
on the profile, raise or lower the Rampl Time(sec.) To raise
or lower point B on the profile, raise or lower the Reflow
Top-heater(°C).

8% RD500 Version 1.3 x|
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4.4.Creating a Removal Profile
4.4.1. Creating the Removal Profile

4.4.2. Click on the Development Tab and then select the
Placement profile for the component you wish to remove.

W RD500 Version 1.3

Operation | Optics  Davslopeant | Auta Profile | Setup | Printf Review |
Frole Nam . —
Icqgg - | Fraheat Fiampl Soak Ramp2 Refiow .
Mozl o
i ) I R N R °'“"m;'j:"' -
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Bot-heater(Gy [ 150 [ wa [ s E | 57
i [—— 450 o
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F Removal ) 00C
250°C
e
150°C
START
F 51
100 o F 52
s ST0R
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55
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méu»;;.:mmmcovam Ext

4.4.3. First change the setting from Placement to Removal on
the left-hand side of the screen. Next, change the Soak
Time (sec) to 5.

4.4.4. Finally, in the Profile Name area, give the profile an
appropriate name.
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4.5.Removing the Component
4.5.1. Place the board in the RD-500 Il holder.

2 S—]

4.5.2. Click on the Optics Tab and then click on the Optics Arm
button.

Prosi version 13—

Cperation | Development | Auta Pro
Yideo Dutput
x
Operation Optics | Development | Auto Profile | Setp | Print{ Feview |
Video Cutput I
. AatoFocus.
Wide: Maar
: T
s e _I
—
— e
— e
= =
Tele For
Zoom Focus
Exit I

Page 50 of 92



4.5.3. Adjust the board so that the component is aligned under
the nozzle.

x|
Operaton 0pbes | Develapment | Auto Profie | Sewp | Print/ eview |
Widlea Dutp
AuoFocus
Wide HNeer
[=1| =
|
=l
Tele Far
Zoom Focus
e |

45.4. Choose the Removal Profile and click on the Start button
on the right-hand side.
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4.5.5. The RD-500 Il will automatically reflow and then pick up
the component when the cycle is complete.

e
I
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4.6.Cleaning PCB Lands Using SC-200 or SC-300 Solder Cleaner

4.6.1. The ideal time to clean up the excess solder from the PCB
is just after removing the component when the solder and
PCB are still at an elevated temperature.

4.6.2. While the board is still in the RD-500 Il board holder, use
the SC-200 or SC-300 to remove the excess solder.
CAUTION: The Nozzle in the RD-500 II will still be very
hot. Use caution when working in this area. If you
prefer to remove the PCB before removing the excess
solder, be sure to use gloves as the PCB will be hot
after the rework cycle.

Page 53 of 92



4.7. Applying Paste

4.7.1. Place the stencil in the BP-500 Base with the Component
Etch-mark facing up toward the opening of the jig.

4.7.2. Place the component so that the balls of the component
are inside the holes of the stencil.

4.7.3. With the Holding Screw backed away flush to the
Universal Cover, place the cover over the component.
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4.7.4. Tighten the Base Clamp Screw.

4.7.5. Next slowly tighten the Holding Screw until resistance is
felt from it pushing on the component.

4.7.6. Prepare the paste for application.
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4.7.7. Apply solder paste to the stencil parallel to one row of
balls. Then with the Application Tool wipe the paste across
the ball openings. Use a minimal amount of pressure and
try to limit the number of wipes to less than 3. Apply too
much pressure or wiping too many times will apply too
much solder and force it under the stencil.

4.7.8. Results
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4.8. Component Alignment, Placement and Reflow
4.8.1. Place the prepared board in the holder of the RD-500 II.

——

4.8.2. Click on the Optics Tab and then click on the Optics Arm
button on the bottom, left-hand side of the screen.

Cperation | Development I Auta Pro

Yideo Output

4.8.3. Move the board holder so that lands of the target site are
in the center of the Optics screen. Increase the zoom on
the camera so that the lands fill as much of the screen as

possible.
x|
Opersion Opsics |
PR
|
S
WMWW Ext J
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4.8.4. Place the BP-500 with the prepared component in the
Optics Arm receptacle.

4.8.5. Click on the Component Pick button and the RD-500 Il will
pick up the component.
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4.8.6. Adjust the P.C.B. and Device lights so that both the lands
and the balls are clearly in view.

", FO580 Varsios 1.3 x|
Opersion Opcs | Development | Aun Frosie | Seup | Prist/ Feviaw |
Video Outpnt
AutoFocus
Wide Hoar
[=]] =]
|
L] L]
Tela For
Zoom Focus
H Capyriphyc) Dk
mml:smcc.nﬂp B

4.8.7. Move the Zoom button so that the nozzle and device fill
the screen area.

x|
Opersion 0ptcs | Development | Auta Frofle | Seve | Frict / Reviw |
Video Duput
AatoFocus
- - - . Wide MNear
’ =| |
|
=1 L]
Tole Far
Zoom Focus
1 I3
T — =
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4.8.8. Move the X and Y axis adjustments of the board holder to
align the component. If necessary adjust the theta using
the knob on the upper head. Note: Due to varying
component thickness, it may seem like the overall size of
the PCB screen and the Device screen are different and
the component will never properly align. This can be
solved by moving the heater head up or down with the
toggle switch on the front right-hand side of the machine.

x|
Oparstion Op8cs | Development | Auta Frosle | Setp | Frint / Feview |
Video Ouput
AatoFocus
= T Whde Hoar
. ) = =
|
=l ]l
Tole For
Zoom Focus
OPTICS | commml Vocuum
AFM Pick OHIOFF
H Conyriphye) Dve
DH‘N’;MWEO.{W Ext

4.8.9. The alignment can be confirmed further by clicking in the
areas of the screen that are marked off by the blue line.

@rosiavenion 13 x|
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@rosiavenion 13 x|
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4.8.10. When the component has been aligned, click the
Operation Tab on the top of the screen. At this point the
Optics Arm will automatically move back into its original
position.

Y RD500 Version 1.3

Dptin::s | Develupmentl Auto F

Fraofile Mame:

F0 -

_ Time
Instructions: —Tnp—h
I AI Hat -k

4.8.11. Choose the appropriate Profile Name for the target
component and board.

Opessiion | Optics  Devulopmant | aun Prosle | Setep | Frint f R |

Frofle Name: —
Prahoat Fampl Soak Rampd

,1
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4.8.12. Click the START button on the lower right-hand side of
the screen and the RD-500 Il will place the component
and begin reflow once it senses that the component has
been placed on the board. Note: Due to varying
component heights, it will sometimes it will be necessary
to adjust the height of the nozzle at the beginning of the
reflow cycle. To do this use the toggle switch on the front
right hand side of the machine. This is the same switch
that is mentioned in step 8.

4.8.13. When the reflow cycle is complete the reflow head will
automatically lift from the board.
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4.9.

Reworking Micro Components

49.1.

4.9.2.

4.9.3.

49.4.

Attach the Vacuum Cup With SS Pipe to the Vacuum
Tube of the RD-500 Il or RD-500S 11.

Attach the 7mm x 7mm nozzle to the nozzle holder and
adjust the Vacuum Cup with SS Pipe so that the SS Pipe
and the angle of the vacuum cup can be seen extended
from the nozzle.

Go to the Optics Screen and deploy the Optics Arm.
Place the Pick Up Jig on the glass of the Optics Arm with
the glass side up.

Place the target component on the glass and using the
optics be certain that the component has the correct
orientation.
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4.9.5.

4.9.6.

4.9.7.

Lower the Heater Head using the Heater Head Switch.
Do not use the pick up button in the software since the
component will need to be aligned manually once the
Heater Head is close to the Optics Arm.

When the SS Pick-Up Pipe is close to the component,
turn on the vacuum and pick up the component. Then
raise up the Heater Head manually to the upper position.

Bring out the Optics Arm and turn up the Component
Lights. Enlarge the image so that the component is visible.
Turn off the Auto Focus and manually focus the
component using the Heater Head Height Manual
Adjustment Switch.

JOFPANEST HADER [T A | Baorrn ] BE | PRI - | 8 R
Hosdkh
=
=]
= =]
Tele Far
T4 F—N2
o
FPARM I ER0E I ! m{‘l
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et @5 || Bl bavics aign | (BT ST 537
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4.9.8. Place the board in the holder and turn off the Manual
Focus and turn up the PCB Lights. This should allow the
PCB and Component to be in focus.

4.9.9. Align the component. As seen in the photo below the
image will sometime appear off center from the screen.
This is because the vision system is slightly off-set.
However this does not affect the PCB-Component
alignment as this off-set is a function of the prism-camera
position under the component. In this case it is only off by
about 1 mm.

JOFANES BASEN | S | EeDr| 8 | DR - | 6|
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! I - s ide Mear
[es =
=
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4.9.10. Apply tacky flux to the board and run the profile as
normal. The tacky flux is needed in order to help release
the component from the SS Vacuum Pick Up Tube.
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4.10. Using the Reworkable Underfill Profile Feature

4.10.1. Set the Profile as seen below. Note that the Top Heater
Temperature is set to a temperature of 500 degrees C.

| |
ZI Preheat Rampl Soak Ramp2 Reflow Memle e
Timelsec) [ 30 [ 10 [ o [ o [ o DZZES‘Zi o AL
-
[(TopheaterC) [ 800 [ 450 [ 0 | o | o 2e/50 /A
Bot.—heate I 350 I o} I 0 I 0
Area—heaterl"C) I 0 - |

4.10.2. With the Preheat set to this Temperature, the Heater
Head will raise up twice.

4.10.3. The first time it will raise about 2.5 cm. above the board
after the end of the Preheat cycle. This is to allow the
component to be removed from the board with a set of
tweezers.

4.10.4. The second time it will raise about 25 cm. above the
board after the end of the Ramp 1 cycle. This is to allow
the user time to clean the remaining underfill from the
board using the scraping tool.

25 cm. to allow for
removal of underfill
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5. Maintenance

5.1.Preventative Maintenance

5.1.1. Reference Figure 28
5.1.2. The shafts and slides of the RD-500 Il and RD-500S Il are

made of precision ground, high carbon steel. This material
generally prevents rust. But it is also the same material
used in all machinery with similar slides so it will need to
be lubricated from time to time. This keeps all parts
moving smoothly and prevents items from rusting.
However, since these machines are used in an electronics
environment, please do not over-lubricate them. Doing so
will possibly cause the transfer of oil to the parts being
reworked. If in doubt, please use the same precautions as
used when lubricating pick and place machines, screen
printers, AOI and other similar equipment.

Figure 28

5.1.3. Reference Figure 29
5.1.4. The RD-500 Il and RD-500S II have an air regulator on the

rear of the machine. This regulator has a water trap to
capture moisture from the incoming air. Depending on the
air source, this water trap will need to be drained. With the
air still attached and pressure applied, loosen the valve on
the bottom of the trap to release the water into a suitable
container.
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Figure 29

5.2.Mechanical

5.2.1. Replacement of Top Heater

5.2.1.1.

5.2.1.2.
5.2.1.8.
5.2.1.4.
5.2.1.5.

5.2.1.6.

5.2.1.7.

Remove the four (4) screws with M3 from the Heater
Cover and remove the Theta Knob. For reference see
Figure 6 earlier in this manual.

Reference Figure 30.
Once the Heater Cover is off, remove the Nozzle
Remove the Nozzle Adapter.

Remove the Vacuum Pad Assembly. (To remove it, insert
the  Allen Wrench into the hole 5 and loosen the set
screw, then pull the Vacuum Shaft out.

Remove the Thermo-protector.

Remove the Screw N1, N2 N3, and N4 (not visible in this
photo) and the Top Heater can be removed from the
socket.
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5.2.1.6
Thermo-
protector

5.2.1.4.
Nozzle
Adapter

5.2.1.5.
Vacuum Pad
Assembly

5.2.1.5.

Wrench Hole

N3
N4 Not visible

Figure 30

5.2.1.8. Fitanew Top Heater

5.2.1.9. After the replacement of Top Heater, fit the Vacuum Shaft
and adjust the height of Vacuum Pad in the following
manner.
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5.2.1.10. Reference Figure 31

5.2.1.11.
Vacuum Shaft
going through
Guide Pipe 5.2.1.12.
Theta Adjusting

Disc

5.2.1.15.
Friction
Cam

Figure 31

5.2.1.15
Friction Cam Flat
and
Vacuum Shaft
Parallel

5.2.1.11. Slide the Vacuum Shaft into the central hole of Top
Heater. Slide it through the Guide Pipe located at the top
side of Top Heater. Insert it into the center of the Theta
Adjusting Disc.

5.2.1.12. Tentatively fasten it with the set screw at a position where
the tip of Vacuum Shaft protrudes about 20mm from the
bottom face of Top Heater.

5.2.1.13. Raise the Nozzle Adapter to the maximum height until it
hitting the bottom face of Nozzle and tighten the clamp
screw.

5.2.1.14. Attach a nozzle and a Vacuum Pad.

5.2.1.15. Confirm that the Vacuum Shaft moves freely. Test this
with your finger and it should move up and down about
5mm. If it does not move freely then the Friction Cam is
probably engaged and needs to be adjusted.

5.2.1.16. Rotate the Cam with a Needle Nose Pliers until the flat
part of Friction Cam is parallel to the Vacuum Shaft
shown in Figure 31.
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5.2.1.17.

5.2.1.18.
5.2.1.19.

5.2.1.20.

5.2.2.

Then properly fasten the set screw in the hole shown in
Figure 30 at a position where the vacuum face of Vacuum
Pad at the low end is parallel to the bottom face of the
Nozzle.

Replacement of Vacuum Pad, refer to Figure 32.

The Vacuum Pad is just inserted into the Vacuum Shatft.
To remove it simple pull on the rubber while holding the
Vacuum Shaft. Take care not to lose the two metal
washers (large and small).

Reattach a new Vacuum Pad by sliding it onto the shaft.
Be sure to replace the washers as well. The small washer
is put on closer to the Vacuum Pad.

5.2.1.20.
Large
Washer

5.2.1.20.
Small
Washer

Figure 32 5.2.1.20.

Vacuum
Pad

Replacement of Bottom Heater

5.2.2.1. Reference Figure 33.

5.2.2.2. Remove the Nozzle.

5.2.2.3.  Remove the Nozzle Adapter.
5.2.2.4. Remove the Thermo-protector.

5.2.25. Remove the 4 Heater Screws holding the
heater in place. These are shown in Figure 33.

5.2.2.6. Bottom Heater can now be unplugged from the
socket.

5.2.2.7. Reverse the procedure to install the new
heater.
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5.2.2.5.
Remove 4
Heater
Screws

5.2.2.4.
Remove

i Thermo-
Figure 33 protector

-~
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5.2.3. Adjustment of Optics
5.2.3.1. Reference Figure 34.

5.2.3.2.  On very rare occasions (after rough shipment)
the Alignment Prism might need calibration.

5.2.3.3.  Remove the Optics Arm cover by removing the
4 screws that secure it to the frame.

5.2.3.4. Set the Optical Alignment Board and the BGA
into the Board Holder.

5.2.3.3.
Optics Arm
with no Cover

5.2.3.4.
BGA

5.2.3.4.
Optical
Alignment
Board

5.2.3.5.  Start up the RD-500 Il and click the Optics Tab.
5.2.3.6. Click the Optics Arm button to deploy the Arm.

5.2.3.7. Align the Nozzle over the BGA as shown in
Figure 35.

5.2.3.7.
Nozzle
Aligned
over BGA

5.2.3.7.
BGA

Figure 35
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5.2.3.8.

5.2.3.9.

5.2.3.10.

5.2.3.11.

5.2.3.12.

5.2.3.13.

hatsEmh

Lock the Board Holder in place using Knobs 7,
8 and 11 in Figure 16.

Click the Operation Tab to return the Arm.

Click the Optics Tab again. This will also
activate the Vacuum Pump.

Click on the Component Pick Button and the
Heater Head will automatically move down and
pick up the BGA. It will then automatically
return to the up position.

Click the Optics Arm Button to Deploy the
Optics Arm.

In Figure 36 you will see an image where the
Prism that is out of alignment. This can be
seen in the discrepancy between the ball of
the BGA and the Land of the Alignment Board.
If you do not see any discrepancy then the
Prism does not require any adjustment. If there
is a discrepancy, the following instructions will
explain how re-align the Prism.

JorARIT MANEN |Joors et | @00 | 18T | ERILER =]

%MLTB

I
4.2.3.13.
- T— Ball/Land
N Discrepancy
’_§|
»T

Figure 36

5.2.3.14.
5.2.3.15.

5.2.3.16.

Reference Figures 37 and 38

Figure 37 shows the calibration for the prism in
the Y direction. Figure 38 shows the
adjustment for the prism in the X direction. The
procedure is the same for both directions.

First loosen the two Clamp Screws. Keep
some tension on them so that the prism does
not move freely. This will make the calibration
much easier.
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5.2.3.17. Once the screws have been loosened, insert a
2.5mm Allen Wrench (for M3 screws) in the
Prism Calibration Hole.

5.2.3.18. Next tweak the Allen Wrench up or down while
watching the image. When the images become
aligned, tighten the Clamp Screws.

5.2.3.19. Repeat the process for the Y direction if
necessary.

TR =

FIGURE 37

RD-500 1
5.2.3.14. 5.2.3.14.
Prism Prism
Calibration ?:]23'1% Calibration
Hole - Y amp Screws Hole - X

\
“"a.
.7

FIGURE 38
RD-500S i

’%/
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5.3. Electrical
5.3.1. Resetting the Thermo-protectors

CAUTION: BEFORE PROCEEDING, TURN OFF THE MAIN
POWER ON THE FRONT PANEL AND BE SURE THAT THE
HOT AIR HEATERS ARE COOL. FAILURE TO DO SO CAN
CAUSE SERIOUS INJURY.

5.3.1.1. Each of the Hot Air Heaters has a Thermo-
protector attached to the outside of the unit. It
is there to sense if the heater goes into an out
of control overheat condition. If this happens,
then the Thermo-protector would sense the
heat from the outside of the heater and cut off
the power going into the heater.

5.3.1.2. To reset the Thermo-protector, first turn off the
main power on the front panel.

5.3.1.3. Reference Figure 39

5.3.1.4. Next push the button that is located in between
the two power input wires leading to the
Thermo-protector. This will reset the Thermo-
protector.

Figure 39

Thermo-protector
Reset Button
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5.3.2. Calibrating the Sensor Inputs

5.3.2.1.
5.3.2.2.
5.3.2.3.

5.3.2.4.

5.3.2.5.

5.3.2.6.

Reference Figure 40.
Remove the 4 screws holding the cover panel.

Put in a sample board and set the unit up to
run a profile.

Insert a Probe into the Sensor 1 and using a
Temperature Calibrator such as a Yokogawa
2422, input a standard temperature of 200
degrees Celsius.

Start the profile and observe whether the
Sensor 1 line on the Flat Panel Display
properly shows 200 degrees Celsius. If so,
then check the other Sensors the same way. If
not, adjust VR2 until the Flat Panel Display
reading shows 200 degrees Celsius.

The other Sensors are controlled by the
following VRs:

Calibration VR4 for Sensor 2
Calibration VR6 for Sensor 3
Calibration VR8 for Sensor 4
Calibration VR10 for Sensor 5
5.3.3. Function of the other VRs

5.3.3.1.

For Reference the function of the other VRs
are given below. These are factory set and do
not need adjustment. CAUTION: Adjusting
these VRs will invalidate any warranty.

VR1 - Span for Sensor 1

VR3 - Span for Sensor 2

VR5 - Span for Sensor 3

VR7 - Span for Sensor 4

VR9 - Span for Sensor 5

VR13 - Temperature of the Area Heater

VR14 - Temperature of the Bottom Heater

VR15 - Temperature of the Top Heater

VR17 - Lower Limit Temperature of Cooling

VR18 - Speed Control for the Heater Head Descent

5.3.3.2.

All other VRs are used for internal board
adjustment.
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VR15
VR2 VR6 VRS VR13 VR14 VR20
VR4 VR10

N T
SLNINHLSNI
NO

@ |aop

VR17 VR18 VR1 VR3 VRS VR7 VR9

Figure 40

6. GENERAL TROUBLESHOOTING

6.1. The following procedures are designed to allow the operator to
perform basic visual inspections of system components (i.e. loose
connections, equipment misalignment, etc.) If you have any
guestions, contact DENON or your local agent for further help.

6.1.1. To begin, start up the PC and click the icon ofRD-500 II.
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POWER ON

POWER LAMP
ON

N0

|

If the Heater
Head is not at
the top
position, shift it
up

N0

1.
2.
3.

Check AC power input
Are Circuit Breakers tripped?
Check Emergency stop button.

If Optical Arm is
not in the
housing
position, return
it to the housing

Airflow on
25-30 I/min.

N0

A 4

N0

v

Check Nozzle up/down motor
and the operation circuit..
Check Belt structure.

Check Photo Interrupter for
detecting Nozzle position.

Check Optical Arm Driving Motor
and the operation circuit..

Check Belt Structure

Check Photo Interrupter for
detecting Optics Arm position.

Initial screen is
over and Profile

N0

\4

A 4

1. Is Knob open at Flow meter?

2. Is Air Connected to the Unit?

3. Is Air pressure more than 0.2 Mpa?
1. 1s RS232C connected?

2. Check Top Heater and

Sensor
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Click the START button in
Operation Tab

A 4

Nozzle comes
down and changes
to low

speed. Vacuum
Pad comes up by

3mm. Profile starts.

NO

A 4

A 4

Optical Arm rotates
and power is off at
the 90 degree
rotation. LED is on.
Device bottom face
and PCB face are
observed in the
screen. Alignment
is complete.

N0

Check Sensor inside Nozzle.
Check Vacuum Pad Lifting
Sensor.

Check the Sensor of Vacuum.
Pad Initial position Detector.

A 4

~

OK

=

Is Arm Driving Belt broken?
Check the Sensor of Arm
Driving Detector.

Check the Light Knob so that it
has enough power.

Does the zoom function? Can
the unit manually focus?
Check the abnormality of
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7. SPECIFICATIONS

7.1.RD-500 Il Main Unit

Maximum Board Size
Minimum Device Size
Maximum Device Size
Placement Accuracy.......................
Top Heater.........ccoovvii i
Bottom Heater
Bottom Area Heater
Overall Dimensions
Weight
Air Requirements
Voltage
Power Consumption.......................

7.2.RD-500S Il Main Unit

Maximum Board Size.....................
Minimum Device Size
Maximum Device Size
Placement Accuracy.......................
Top Heater.......oovvii i e
Bottom Heater
Bottom Area Heater (Optional)
Overall Dimensions
Weight
Air Requirements
Voltage
Power Consumption.................

50 x 50mm

.+/-0.025mm
.700 Watt Hot Air

700 Watt Hot Air

4 x 400 Watt IR Rod type

770(W) x 755(D) x 670(H)mm
Approximately 78kg

60 I/min. 1-10kdf/cm2 (0.1-1.0 Mpa)
200-230VAC, 50/60Hz

.3.0kw

400 x 420mm
2 X 2mm
50 x 50mm

4/-0.025mm

700 Watt Hot Air

700 Watt Hot Air

2 x 400 Watt IR Rod type

770(W) x 755(D) x 670(H)mm
Approximately 50kg

.60 |/min. 1-10kdf/cm2 (0.1-1.0 Mpa)
100-120 VAC or 200-230VAC, 50/60Hz
1.4kw, 2.2kw with optional area heater

7.3.RD-500 Il Flat Panel Display (Common for both RD-500 Il and

RD-500S 1I)
Voltage
current........cooooviviivininns

7.4.RD-500 Il Computer (Com
Operating System............

....... 100-240 VAC, 50/60Hz
....... 1.5 Amps

mon for both RD-500 Il and RD-500S II)
cee ... Windows 2000
100-240 VAC, 50-60Hz
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8. OPTIONS

8.1.Nozzles

8.1.1. Inside Dimensions

BNZ-O7......oooiiiiii, 07 X 07 mm
BNZ-09.......ccoiiiii 09 X 09 mm
BNZ-13....o 13 X'13 mm
BNZ-15..... oo 15 X 15 mm
BNZ-18.....coiiii 18 X 18 mm
BNZ-20.......ccooviiiii . 20 X 20 mm
BNZ-22... ..o 22 X 22 mm
BNZ-24...........ccciiii 24 X 24 mm
BNZ-26........ccooviiiii, 26 X 26 mm
BNZ-28......ccoiiiiii 28 X 28 mm
BNZ-30......coviiiiiii, 30 X 30 mm
BNZ-32....ci 32 X 32 mm
BNZ-35.....coi 35 X 35 mm
BNZ-37...oi 37 X 37 mm
BNZ-39.....ccoii 39 X 39 mm
BNZ-44... ..., 44 X 44 mm
BNZ-49.........ccooiiii, 49 X 49 mm
BNZ-52.....ccoi 52 X' 52 mm

Custom Nozzles Available Upon Request.
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8.2.Compressor

Voltage........cooovviviiiiieinn, 100, 120 or 230 VAC, 50/60 Hz
Current................ceeeeeeenn.3, 2.5, or 1.5 Amps

8.3. Table with Wheels
Dimensions.............cceevneen. 770(W) x 770(D) x 700(H) mm

8.4.0dd Shape PCB Holder

=

Without PCB With PCB
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SOFTWARE VERSION 1.8.1x RELEASE
DOCUMENT

Document Version: 1.0
Author: Denon Software Development Team
Date: 01-09-2005

E-mail: soft@denondic.co.jp

1. Introduction

The purpose of this document is to summarise the main differences between
the new version 1.8.x and the old version 1.7 of the software driver for the RD
500 Denon rework machine.

2. General Changes

e The order of the control tabs has been changed from: Operation 2>
Optics > Development > Autoprofile > Setup > Print/Review >
Inspection in version 1.7 to Operation -> Development -
Autoprofile = Inspection = Optics = Setup => Print/Review in
version 1.8.x. This has been done to serve a more logical tab
organisation, i.e. the communication tabs first then the setup tabs
afterwards. Figure 1 highlights these changes.

e The splash screen has been slightly modified to mark the new 1.8.x
version.

e No changes have been made to the Optics window.

N RD500 Version 1.7

Operation lOptics | Development | Auto Profile | Setup | Print/ Review | Inspection |

U RD500 Version 1.8

Operation ] Davelupmanl] Auto Profile | Inspection | Optics | Setup | Print/ Review]

Figure 1: Tab reorganisation
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3. OPERATION Window

In terms of looks, this tab has had a modest reorganisation of the buttons and
the sensor check boxes. Below are the main changes which took place.
These are shown in Figure 2.

e The grid colour of the main table is now showing in light blue rather
than the grey of version 1.7.

e The graph window has been extended to accommodate temperatures
up to 500 °C in the y-direction.

e The x-axis of the graph has also had a change in terms of its range. It
iIs now able to expand to accommodate times up to 28 minutes.
However, since at this time the firmware is unable to support this
feature the full time range will never be seen in this version. This is
planned for Version 2.0.

e The sensors check boxes have been moved to the right hand side and
incorporated with their current temperature readings with full colour
support. This is basically more of an aesthetic job and makes the
window look much tidier.

e The colour of sensor 4 is now brown rather than the green in version
1.7.

e The sensors check boxes are now fully selected at start up.

e The buttons have been rearranged to reflect a new universal tab look
with the START and the STOP buttons taking the first row.

e When the START button is clicked, all the buttons become unavailable
except the STOP button. This has been done to give the user the
opportunity to stop the machine at any time after the START button has
been clicked. In particular, this is important during the time between the
pressing of the START button and the start up of the firmware.

™ Ro500 Version 1.8 N

Operation | Development | Ao Prole | Inspecton | Optics | Setup | Prist/ Revsew |
Profile Neme B B Focord Commant
e =| Fretesl | Rampl |  Soak | Rampe | Rafiow | |
— | Time (Seconds) [] 0 0 0
Togrheater () [ 0 [ [ 0
a o o [ o
[]

MNozzle sipefFlow 2800 (mmyLMy

e ..

Placamant

Currert Temp
1 - 150°C|
S2 ¥ =
|-
s [

2 3
dinuitirs

m

TP Coevrmmace) e
D OEALON INSTRUMENTS €0, (70

Figure 2: OPERATION Tab
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4. DEVELOPMENT Window

This window has had many new features and changes. Below is a full list of
all these. Figure 3, on the other hand illustrates the new look of this window.

The first change is the extension of the graph window as was done for
the previous tab. The y-axis can now support temperatures up to 500
°C. In the same manner the x-axis can automatically expand to
accommodate longer profiles.

The sensor check boxes have been moved to the left hand side and
incorporated with their temperature readings along with full colour
support.

The colour of sensor 4 has been changed to brown.

The right hand side buttons have been rearranged to support the
intended universal look of the tabs.

Some button name changes have also taken place such as SAVE
PROFILE changed into OVERWRITE PROFILE, RESET into RESET
GRAPH, and DOWNLOAD CSV FILE into SAVE AS CSV FILE.

When the START button is clicked, all the buttons become unavailable
except the STOP button. This has been done to give the user the
opportunity to stop the machine at any time after the START button has
been clicked. In particular, this is important during the time between the
pressing of the START button and the start up of the firmware.

A new text field called TOTAL TIME has been added to show the
current total time of the profile. This time has a preset upper bound of
16 minutes.

The time fields must add up to 16 minutes in total. If this is exceeded
the user would get a warning message and the time will be adjusted
automatically in the current selected field. The user should however
bear in mind that the total time only reflects the time addition of all the
time fields. This obviously does not have any time allowance for the
cooling phase. The current total time supported by the firmware is 16
minutes including any cooling time. When this is not adhered to the
graph will stop at 16 minutes as the firmware will stop sending data
back to the software.

All the temperature fields have now an upper bound of 650 °C.

A new button called SET INITIAL BOARD TEMP has been added.
When this is clicked it sets the PREHEAT time to Os and the
PREAHEAT temperature to 80 °C. The purpose of this addition is to
give the user the opportunity to hold starting the profile until the board
temperature has reached 80 °C.

A new button called COOLING FAN has been added. When this is
clicked it turns the REFLOW time into the next odd number if this is not
the case already. This will allow the fan to turn on at the end of the
profile to cool down the component. This button is only available when
the PLACEMENT mode is selected.

A new button called CLEANING MODE has also been added. When
this is clicked it changes the RELOW time into 60 s and the REFLOW
temperature into 0 °C. The purpose of this button is to keep the bottom
heater on allowing the user to clean the position of the removed
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component. This button is only available when the REMOVAL mode is
selected.

Y RDBOO Version 1.8 %

Development | Aua Prafile | Inspection | Opties | Setup | Priet / Rendiow |

Frotise M — —
_ = Preheat Rampl Soak Ramp2 Fafow Total Time
- - [ 5 [ 2 B 0342 mecss
(s Tina(eac) [ 60 0 | s | ® | 2
[ " T wo | = | zw | e | @
prisssT i I I Nozthe site/Flow

Bohestor'Gy [ 150 [ me [ e [ s [ [15es =] ememiung

@ Placoment (- Fomovel  AmacheaterC) [ 0
SetInmal Lkl

Boand Tormp | el START

Cooling Fan

Cvararite
Frofle

Sovens
CSVile

[P copyrignace i Bt
D OEN-ON INSTRUMENTS GO, LTD. |

Figure 3: DEVELOPEMENT Tab

5. AUTOPROFILE Window

There are no major changes to this tab. The following are the main ones.
Figure 4 shows the new window in version 1.8.x.

The first change is the extension of the graph window as was done for
the other tabs. the y-axis can support temperatures up to 500 °C. In the
same manner the x-axis can automatically expand to accommodate
longer profiles.

The sensors check boxes have been moved to the left hand side and
incorporated with their temperature readings along with full colour.

The colour of sensor 4 has been changed to brown.

Once again the right hand side buttons have been rearranged to
support the intended universal look of the tabs.

When the START button is clicked, all the buttons become unavailable
except the STOP button. This has been done to give the user the
opportunity to stop the machine at any time after the START button has
been clicked. In particular, this is important during the time between the
pressing of the START button and the start up of the firmware.
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&Y D500 Version 1.8

Operatian | Development Auto Frohle | inspection | Optics | Setup | Prie/ Review |
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Figure 4: AUTOPROFILE Tab

6. INSPECTION Window

The main changes to this window are illustrated in Figure 5. The full list of
changes is noted below.

The first change is the extension of the graph window as was done for
the other tabs. The y-axis can support temperature up to 500 °C. In the
same manner the x-axis can automatically expand to accommodate
longer profiles.

The name STANDARD has now been replaced by the more
meaningful name MASK FILE.

This has also been incorporated in the button names.

The colour of the table grid has been changed to light blue.

The sensor check boxes have been moved to the side of the table.

A new text field has been added to represent the lower PEAK TEMP
figure. This has also been made interactive with the table values.

The colours of the table are now displaying green for OK and red for
NG.

Further adjustments to the algorithm driving the table to produce more
meaningful reports.
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&% RDEOO Version 1.8

Operation | Development | Auta Prafile Imspection |Opnu| Sotup | Priet/ Fleview |
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Figure 5: INSPECTION Tab
7. SETUP Window

The main changes for this tab are as follows

e At start up the AUTO radio button is selected automatically.

e Also at start up the AREA HEATER temperature is set at 350 °C.

e The UPPER TEMP and LOWER TEMP scroll boxes are now editable
as well. The user is now able to either enter the temperature values
directly via the keyboard or by scrolling using the up and down keys.

e The password is now set to lock both the PROFILE the
AUTOPROFILE tabs. When the password is entered both windows are
unlocked until the termination of the session. The password in
reengaged when the software is re-launched.

% RD50O Version 1.8 |

Oparssion | Development | Au Proble | Inspection | Optics Senp | Prin { Fieview |

Set Upper and Lower Temparature Fiaterence Lines

Upper Tamp: [““ jl () Lower Temp: L ::. =]
Standty
Standby DATA SET
Aren Heater 350 (1]
Flacement
& Aue
© Manssl
Version inio ‘
- Copyriphi(c} Dic Exit
(@ o cnwsTRUMENTS Co. LTD )

Figure 6: SETUP Tab
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8. PRINT/REVIEW Window

The main changes for this window are basically the addition of all the features
of the other windows. See Figure 7 for an illustration of these changes.

e The first change is the extension of the graph window as was done for
the other tabs. The y-axis can support temperature up to 500 °C. In the
same manner the x-axis can automatically expand to accommodate
longer profiles.

e New check boxes for the sensors have been added to allow the user to
select or deselect from the figure the appropriate sensor graphs.

e The familiar Green line marking the UPPER TEMP and the LOWER
TEMP have also been added to the graph.

e The overlay profiles are now displayed in light colours rather then black.

Y RDE00 Version 1.8 R
Operation | Development | Auts Probls | Inspaction | Opties | Senp  Prist/ Rinsew
Frofie M Fiacond Mame Open Overlay
0 SDKZ pav | |
" —_— Prcte “

Record Record ||

Fgmoe
Overay

|
Frnt ‘ Frint Fressew

Charlary Information

The "Overlay Bem" is the peofile, aS0K) pdv.
This is shawn as the thin CoRlnUOuS respecive
colored lines on tha chad

P comrpeac) ok Exit
D CENL O INSTRUMENTS GO, LTD =

Figure 7: PRINT/REVIEW Tab
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9. Conclusions

Version 1.8.x is a basically a response from the part of Denon Co. to its
worldwide customers’ comments about the software driver for the RD 500
rework machine. The new version is certainly a much better development than
the previous versions both technically and aesthetically.

Customers currently using version 1.7 should be able to upgrade easily to
version 1.8.x by initiating the installation file. The new version will overwrite

the existing one keeping the current folders and files intact.
Denon Co. has spared no effort in ensuring the reliability of the new version 1.8.x. However, if
customers have any reports of bugs or any other general comments about its software then they should

forward them immediately to the software section at: SOoft@denondic.co.|p.
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