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Quick Start

DRS22 Machine.

Step 1 (Non-DiffuserMachine):  Remove Shipping Brackets.

Note: The table brackets screws (A) must be replaced after the bracketis
removed. Be sure to save the bracket.

Note: The table bracket and screws (B) must be removed and saved.

Note: All brackets and screws should be saved. If future shipping is required,
these brackets MUST be reinstalled.
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Step 1 (with diffuser - DF100 option): Table does nothave any shipping
brackets. Carefully remove the packing material (elastic bands) and unlocktable.

Note: Check table for wobble. If excessive wobble exists the table motion bearings may
haveloosened inshipment. Please refer to maintenance section of'the manual for bearing
adjustment procedures.
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Step 2: Mount Microscope and Camera.

Before Microscope Installation

Note: Camera mounting and alignment details are found in the hardware section of this manual.
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DRS 22 CAMERA INSLALLATION
AND ALIGNMENT

CAMERA

ZOOM LENS

CAMERA LENS ALIGNMENT MARK MOUNTING SCREW

DRS22/CAMALIGN
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FACILITIES REQUIREMENTS FOR THE DRS22C
(SOFTWARE AND SINGLE DIFFUSER)

Physical Requirements:

‘Air/Nitrogen Requirements:

Machine Static dimensions (W x D x H) 240 oox AN o DN
Machine Operating Dimensions (W x D x H) 45" i 45" x 25"
Machine Weight: 157 lbs.

Slim Line PC w/VGA monitor, keyboard, mouse, speaker
(PC is additional work area)

Electrical Requirements:

Machine Power: 208-232 Vac, 50/60 Hz, Single Phase
2640 VA (12 amps @ 220V)
15 amp, 250V plug Nema #6-15P,
ANSI #C73.20, 2 pole, 3-wire

Computer Power: Monitor - 120 VAC 50/60 Hz, 2 amps
CPU - 120 VAC 50/60 Hz, 3 amps

Camera Power: 120 Vac power cube, 60 Hz, 120 mA

2/97

(max travel)

NOTE: A common earth ground is required for all AC connections

(see DRS Technical Bulletin #104) (attached)

Upper Heater: 60 - 90 psi, (3.0 scfm,consumption) clean, dry

nitrogen or air source

Lower Heater: 60 - 90 psi, clean to 5 micron dry air source,

(12.0 scfm intermittent, consumption)
1/8" Quick Disconnect Fitting

15 scfm total air required

Note: Portable air compressors cannot supply the continuous

air flow required for this System.
Recommendations

-- A 6 outlet, 110V power strip will satisfy the computer
and peripherals

-- Procure an operator chair that is quick-height adjustable

with a span of approximately 16 to 26".



A 6 outlet,

Air-Vac Engineering 1996 DRS22 - Quick Start

1-10A

Facilities Requirements for the DRS22 system(w/Double Diffuser)

Physical Requirements:

Machine Static dimensions (Width x Depth x Height): 24" x45" x25"

Machine Operating Dimensions (W x D x H):
Machine Weight: 167 1bs.
Maximum Board Size: 17"W x 23"D

Slimline PC w\VGA monitor, keyboard, mouse, and speaker
(PC is additional bench area)

Electrical Requirements:

208-232 Vac, 50/60 Hz, single phase.

3960 VA (18 A x 220V)

20 amps, 250V plug, Nema 6-20P, 2 pole, 3wire

Computer power: Monitor - 120Vac, 50/60 hz, 2 amps
CPU - 120Vagc, 50/60 hz, 3 amps

Camera power: 120Vac power cube, 60 hz, 125 mA

Air/Nitrogen Requirements:

Upper Heater--60-90psi, 3.0 scfm clean, dry nitrogen or air source

Lower Heater, venturi and diffuser--60-90 psi, clean, dry air source, 20.0 SCFM intermittent

Recommended 1/4" NPT fitting with a 3/8" min hose diameter

Note: Portable air compressors cannot supply the continuous

air flow required for this System.

Recommendations

and peripherals

Procure an operator chair that is quick-height adjustable with

a span of approximately 16" to 26".

45" x45" x 25" (max travel)

110V power strip will satisfy the computer
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Step 3: Install Pneumatic connections:(refer to DRS22 pnuematic
block)

A. Compressed air for both top and bottom(diffuser) heaters
Connect compressed air line (80 PSI, Clean, Dry Air: Very Critical) to the
quick disconnect fitting (A)

B. Compressed air for bottom and Nitrogen for top heater
Remove the ‘T” fitting (B) connecting the upper and lower heater ports.

Connect compressed air line (80 PSL,_Clean, Dry Air: Very Critical) to the
bottom heater port (C ) .

Connect the seperate Nitrogen compressed air feed line (80 PSI, Clean,
Dry Air: Very Critical) to the upper heater port (D )

Step 4: Install Electrical connections: ( refer to DRS22 Electrical
Block Diagram)

A. Comnect footswitch into the cycle start port on the DRS machine( E ).

B. Setup the computer, keyboard and mouse(F,G). Connect 120V AC
power to the computer (H).

C. Connect the 40 pin (2 row) long computer cable into the Digital /O
card at the rear of the PC. Connect the DB25 end of the long computer
cable into the right hand side of the software box ( I).

D. Connect the RS232 cable coming out from the diffuser control box to
the serial port ‘Com 2 or Serial B port (DB9 connector)on the rear of
the PC(J).

E. Connect the short computer cable (1 %2 foot, DB25 on both sides)
between the left side of the software box and the DB25 connector on
the DRS22(K) .
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F. Camera and Multimedia Options. Connect the camera coax connector to
the Grey coax cable on the coax octopus to DB25 cable (L ). Connect
DB25 end of the cable to the multimedia card in the rear of the PC (L ).
Connect 120V AC power to the camera module(Q).

Note: The computer monitor must be plugged into the HD15 connector on
the back of the multimedia card instead of the standard monitor port ( M ).
Connect 120V AC power to the monitor ( N ).

G. Sound card Speaker option. Connect the audio connector from the
multimedia speaker to the speaker port on the sound card in the rear of
the PC (O).

H. Connect the 220V AC power cord to the system (P ).

I. Power up the PC and DRS system. The DRS must be powered up
before the PC. Temperature control information will be lost unless this
procedure is followed.

J. Check the Electronic flow meter, Heater and thermocouple Calibration
on the DRS system. See the calibration section of the manual for
details.
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DRS22 Pneumatic Block Diagram
(rear view)

Diffuser Control
box

o

Software Control
box

o &

TRSIGT

=000

O(l) O

/

Vacuum
Pump input

DRS22ps1.flo
9/30/96
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DRS22 Electrical Block Diagram
(rear view)

Diffuser Control Software Control
box box

Nema 6-15 plug 2 Ft. cable

220V(15A/single se \
@ Grey

- r 0 O
=51 O Q& OO g

@ Multimedia card
Q Voice card @PC \

Speaker digital I/O card 120 VAC
40 pin in

<Q> <G>Q o parallel | | [Serial A | Serial B | | Monitor
AN

120V(3A /single phase)

Mouse

120V(125 mA
Isingle phase)

DRS22es1 flo
9/30/96
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Verification Procedure

Standard Verification Procedures (with Diffuseroption)

@ Note: All the Verification procedures described in this section have been

performed by Air-Vac prior to shipment. We strongly recommend
rechecking all Verification settings after the machine has been installed.
Weekly Verification should be performed to keep your machine running at
top performance.

@D Note: Recheck all Verification parameters if any of the following occurs:

1)The machine is moved for any reason. 2) If the input AC line has been
changed/altered. This includes the 220V to the machine or the 110Vac to
the computer. 3) If the input air line has changed. This includes change
over from air to nitrogen on the upper heater.

Computer Controlled Machine Verification

» Factors that contribute to heating and flow rate variations.
1.  Pressureregulator.
2. Software control parameters.

» Factors that contribute to alignment variations.
1.  VisionCube.
2. LED and sensor position.

» Verification Hardware (NCAL-3 kit, major components)

1. Pressure gauge (included ).

2. Flowmeter (included).

3. Verificationnozzle:NCAL-1 (included).

4 Hand-held temperature meter (included).
(Omega meter)

5. Hand-held Verification meter (included).
(Omega Calibrator)

» Verification procedure - Pressure Regulators. (Top and Bottom)
1; Begin with the DRS22 machine and the computer powered OFF.
Remove the back panel from the white software control box.
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Meter Controls Calibration Adjustments Flow Rate Contrals
Electronic FLow Meter Calibration
[ P —) i I
@ TopMeter  Flow Start Point: | 1060 ; ®20% Tﬁg
Diffuser H i
__[Q Flow Rate Flow Range: Cs0% '
Controls |
, !I,smrr!l [STOP || @ﬁ] 0o
| — : e |
Start Button Stop Butten 0. K. Button
2.  Power ON the computer.
3. Power ON the DRS22 machine.
4. Start up the DRS22 software.
Top Proportional
Blueor Valve
Clear Airline
- Pressure
Regulator

When viewing the DRS22 from the back, this is the right side single diffuser white box.
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5 Run the Pre verification warm-up profile found in the Mainte
nance directory of the profile library. The path to this directory 1s
c:\windows\drs22\profiles\maint. This profile will run the top heater
proportional valve to provide for a more repeatable verfication.

6. Select the Electronic Flow Meters option from the Verification
menu. Select the 80 % flow rate control and the Top Meter
control.

7. Select the top proportional valve (located in the white control box)

and disconnect the clear (or blue) air line from the top of this de
vice. Connect the pressure gauge to this proportional valve output.

8. Click on the Start button to activate the air.

9. If the pressure gauge reads below or above 40 psi. Adjust the
pressure regulator to 40 psi. Disconnect the gauge to relieve
pressure and retest to insure reading accuracy.

— @ Note: Incoming line presure should be 80 psi. This 40 psi reading is at
the proportional valve.

Flow Rate Controls
Meter Controls Calibration Adjustments

Electronic FLow Meter Calibration

| | I I
B @ Top Meter  Flow Start Point; | 1030 ®20% W
(> Cooling Ring Flow Range: C80%
START STOP g’}ﬂ

0.K. Button
Start Button Stop Button

Important!
Be sure that the diffuser is not on in the idle mode during upper heater verification.
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10.  Click on the Stop button after the pressure regulator is set. Lock
the pressure regulator by pressing inward on the adjustment knob.

» Verification procedure - Electronic Flow Meters. (Top heater only)

11. Connect the flow meter to the top proportional valve output.
(? Note: Do not connect the output of the flow meter to the heater input.

12.  Select the Electronic Flow Meters option from the Verification
menu. Select the 20 % flow rate control.

13.  Click on the Start button and read the Verification flow meter
value. For a 20% flow rate the meter should settle out at the lower
scribe line. Let flow stabilize for 30 seconds before taking the
flow meter reading.

14. If adjustments are required, click on the Stop button and adjust
the Flow Start Point numerical value down if the reading is
above the lower scribe line or up if the reading is below the
lower scribe line.

@= Note: There is a resolution restriction associated with the proportional

valves, and therefore, an exact flow meter reading may not be possible.
Also there is a relationship between the low and high flow rate settings,
Optimal setting in the low flow condition is advisable.

15. Select the 80 % flow rate control.

16.  Click on the Start button and read the flow meter value. For a 80%
flow rate the meter should settle out at the upper scribe line

17.  If adjustments are required, click on the Stop button and increase
or decrease the value for the Flow Range parameter.
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18.  Adjusting the 20 % or 80% Flow Range parameter will change the
other flow meter reading. A balance must be created between these
two parameters until the 20% and 80% flow meter readings are as
accurate as possible.

19. Reconnect the clear (or blue) hose (from the DRS22 ) to the
proportional valve output.

20.  Click on the OK. Button to save any adjustments.
21. Replace the back panel to the white software control box.

Note: Changes made during the electronic flow meter Verification saved
automatically when you click on thumbs up .

Calibration Adjustments 0.K. Button

Heater Calibration

Top Calibration: Bottom Calibration: @h
TP @ BOTTOM @ Top
Vacuum D lj noo ”
450 000 [ oo ||
T ;gz Bottom
€ 315 I[
m 70 [ 000 [ ooo ||
P 225 "
180
(© 135 80%- 719
090
045 \\ i
. Time
000 0108 0216 0324 0432 0540 0548 0756 0864 0972 1080 | 0000 ||
Time (sec)
@"ﬂlp_ﬂat:ﬁ |O Botiom Heater | | | \ ‘

Heater Message Box
Controls Calibration
Parameter
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» Verification procedure - 7op Heater

&

The heater verification must be run after the flow verification. If

the heater and assembly is hot prior to running the verification

the set values may not be consistent with operation values. Ifthe
heater verification must be run without first running the flow
sequence, always run the pre verification warm-up program found
inthe c:\windows\drs22\profiles\maint directory.

22. Top Heater - Insert the Verification nozzle (NCAL-1) into the
DRS22 machine and connect the thermocouple wire to a hand-held
temperature meter.

23.  Select the DRS22 Heaters option from the Verification menu.

Note: The DRS22 software has a speech (voice) option. This option can

be used to TALK to the operator via the Event and Alert messages. If the
Speech option is activated (DRS22 Setup option), then all messages will
be converted from text to speech through the speech synthesizer card. If
the speech option is not active the system will alert the operator by an
audibletone.

24.  Press on the footswitch to begin. The System will automatically
cycle for 3 minutes before any adjustments are allowed (Nozzle
preheat cycle).

Note: The total Verification cycle has 3 operational phases.

. Phase 1: Nozzle Preheat (3 minutes).
. Phase 2: Heater rampup and stabilization
. Phase3:  Heater Verification. (300C, 80% flow rate)

Note: No Verification changes will be allowed, until the heater Verification

phase. Ifan additional heater Verification time is required, press the
footswitch immediately following phase 3 completion. The Preheat and
rampup phases will be skipped and the heater Verification phase will
repeat.

Note: Follow all the instructions displayed in the message box.
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25,

After the preheat phase completes, compare the hand-held
temperature meter reading to the reading displayed on the Verifica
tion screen. If adjustments are necessary (do not stop the cycle),
increment or decrement the Top Verification parameter aprox.

one unit per actual degree required. The actual meter reading should
stabilize and demonstrate approximately a +/- 5°C accuracy. The
temperature adjustment should be set to 300 C +10 C/- 0C
tolerance.

(@2 Note: If the Run screen illustrates a sine wave curve that is failing to reach

the set point, Turn off the diffuser idle this could cause oscilation. Ifthat
does not clear the condition, adjust the top and bottom heater over
temperature protection potentiometers 20 turns clockwise (see hardware
manual).

@ Note: This Verification phase operates in real-time, therefore, some

temperature spikes may occur.

26.

After the Verification adjustments are complete, press the foot
switch to terminate the cycle.

» Verification procedure - Cooling ring option

27,

Verification of the air pressure and flow to the optional Cooling ring
will be similar to the upper heater Verification procedure. Select the
Cooling ring meter control on the electronic flow Verification
screen. Repeat steps 6-19 for the cooling ring proportional valve
located in the white control box.

» Verification procedure - Bottom Heater (diffuser)
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@ Note: The diffuser temperature is controlled by a closed loop, internally

compensated unit. There is no routine Verification for the bottom
heater. If the bottom heater is not operating reliably please contact
your representative or an Air-Vac technical support person.

» Verification procedure - Thermocouple Channels

28.  Select the Thermocouple Channels 1-3 option from the
Verification menu. Connect a hand-held Verification meter to
channel #1 of the DRS22 machine and the temperature meter.

29.  Click on the T/C #1 control. Perform a quick check of ranges 90 -
210 C. Ifthey are within +/-3 C no further adjustment is required.

30. Adjustthe hand-held Verification meter to display a value in be
tween the 30-60 degree C. Each temperature Verification range has
an minimum and maximum value; be sure the hand-held Verification
meter displays a value close to the maximum range value. Start at
60 C range and work up. Lower range setting adjustments will
affect the higher range settings.

@ Note: Ifthe current temperature verification range is 30-60 Deg C, then set
the hand-held Verification meter display between 50-60 Deg C.

(? Note: Be sure the hand-held Verification meter display is greater than the

minimum and less than the maximum value for the current Verification

range.

31.  Click in the 30-60 Deg C edit box and increment or decrement the
value until the computer display matches the hand-held Verification
meter display.

32.  The same procedure is used for each temperature Verification
range.

33.  Afterall the temperature ranges have been adjusted, the remaining
thermocouple channels can be calibrated.

34.  After all the thermocouple channels have been calibrated, click on
the OK. Button to save all changes.
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Thermocouple Channel Control
Tenpeyature Control Range
Current Temperature Pisplay

Thermncouple Calibration

0-30 Deg C: |620
31-60 Deg C: [675 @3 \
61-90 Deg C: |795
91-120 Deg C: |908

171-130.Deg G: 1070 . OTIc#2 Current Temperature:
151-180 Deg C: |1'|2?

181-210 Deg C: OTic#3
211-240 Deg C: |1350  Non-Contact
241-270 Deg C: (1464 @311

271-300 Deg C: (1574 |

=
3]
=

0.E. Button

Optional IR Probe

Important note: Do not change 0-30 Deg C range or set to a value of 600
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Vision Svstem Calibration

The LTP ® Beamsplitter Vision System is calibrated at Air-Vac prior to shipment.
However, physical movement (such as shipping) and continual use require that the
Vision System be periodically calibrated to insure placement accuracy.

1.

!\.)

(V8]

Calibration should be performed with a Fine Pitch QFP Device.
(i.e. QFP100, 160 or 208) and a bare board with matching site.
Verify the Calibration by first aligning the device in the vision cube
and lowering it to the site. Ifthe allignment is within 1/4 of a pad
on three sides do not proceed to step 3.

Lower the nozzle and device just above the pads. Align the device
one (1) side at a time (total of 3 sides) at board level using

the X, Y and Theta adjustments.

Board Level AlignmentofLead and Pad
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4. Oncethe device is aligned at board level, lock the table to prevent
movement.

5. * Raise the nozzle.
« Extend the Vision Cube.
» Trip the LED sensor and back it off slightly.
» Rotate the optical focus ring until the image is clear

6. The device was aligned at board level. If the Vision Cube is
properly calibrated, the device should also be aligned when viewing
through the Vision Cube without making any X, Y or
Theta adjustments.

(&>  Caution: DONOT MAKE ANY X, Y or THETA ADJUSTMENTS
DURING THE CALIBRATION PROCEDURE ONCE THE VISION

CUBE IS EXTENDED.
7. If the leads and pads are not aligned in the vision system after
alignmentatboard level.

A. Check LED Setting:
Proper part alignment is optimized at one distance from the board.
If they are correct, pad on the board and the bottom of lead are in
focus at full zoom.

B. Check LED proceedure:
- Full zoom to one section of SMD leads and PCB pads
- Adjust the veticel movement to view lead pass through Pad.
at the point they are both at the same plane (same focal distance)
the LED is set properly.

@ Note: Different setting may be required for BGA verses conventional
leaded SMD components.
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C. Adjust Cube alignment:

Loosen (but do not remove) the 1.5mm set screws which hold the
two vision adjustment disks in place.

Rotate the disks until the part is aligned. Slowly and carefully
retighten the set screws while continuing to view the alignment.
This will insure that no movement of the cube occurs while
tightening the screws.
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1.5mm Set Screw
(Both Sides of Cube)

Vision Adjustment Disk
(Both Sidesof Cube)

This Completes The Vision Calibration Process
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Hardware Overview

Control Functions

HEATER VERTICAL
ADJUSTMENT (2)

Z AXIS INDICATOR

VISION ASSEMBLY

BOTTOM HEATER

* FLOW INDICATOR

g «fﬁ'?-.;'
* FLOW INDICATOR I~V T~ 9

NOZZLE/HEATERTHETA  STEREO MICROSCOPE
ADJUSTMENT (2)
MICROSCOPE
HOUSING LOCK

; FOCUS
e ADJUSTMENT RING
UPPER HEATER
e * ASSEMBLY
R BOARD CARRIER
SIS MAIN POWER SWITCH
LIGHT SWITCH

X FINE ADJUSTMENT

UPPER HEATER BOARD CARRIER LOCK
Bonorsggf‘n?g Y FINE ADJUSTMENT
1
GAS NOZZLE  GAS NOZZLE AIR FLOW CONTROL *
RELEASE RING (UPPER HEATER)
AIR FLOW CONTROL *
(BOTTOM HEATER)
BOARD CARRIER SYSTEM: BOTTOM HEATER ASSEMBLY:
Board Carrier Arms: Are spring-loaded and “v” grooved Heater Element: Heats gas of bottom heater. Remote con-
to support PCB. trol regulates and sets temperature output. A detent posi-

X Fine Adjustment: Rotate to obtain precise positioning in
the X axis (side-to-side)

Y Fine Adjustment: Rotate to obtain precise positioning in
the Y axis (front to back)

Carrier Lock: Locking lever secures X and Y positions.

UPPER HEATER ASSEMBLY:

Heater Element: Heats gas of upper heater. Remote control
regulates and sets temperature output.

Flow Rate Control (Upper Heater): Adjusts the gas flow
through the flow indicator of upper heater.

Flow Indicator (Upper Heater): Displays amount of gas
flow through the upper heater assembly. Scale indicates
10-100% of 2.2 scfm output.

Heater Vertical Adjustment Knobs: Raises and lowers noz-
zle and heater assembly. Total travel: 4 inches.
Nozzle/Heater Theta Adjustment Knobs: Nozzle and
heater assembly rotates for proper theta alignment (+/-109).
Z Axis Indicator: Records position of component height
relative to PCB.

Gas Nozzle: Directs the air flow to the solder joints.
Nozzle Release Ring: Opens and closes clamping fingers
of the heater assembly to allow insertion of the gas nozzle.

(*) Non-software based units only.

tions unit under the work area. Unit swings away when not
in use to the left or right side.

+ Flow Rate Control (Bottom Heater): Adjusts the gas flow
through the flow indicator of bottom heater.

+ Flow Indicator (Bottom Heater): Displays the amount of
gas flow through the bottom heater assembly. Scale in-
dicates 10-100% of 2.2 scfm output.

MICROSCOPE ASSEMBLY:

Stereo Microscope: Allows operator to view removal, align-
ment, and reflow process. Magnification (5X and 10X).
Rotates 270° radially about the microscope mount.
Microscope Adjustment Button: Sets the viewing angle of
the microscope housing between 60-45° axially.

Focus Adjustment Ring: Allows focus adjustment for the
operator.

Light Switch: On/Off operates lights in microscope arm.

VISION ASSEMBLY:

Incorporates vision cube which superimposes the image
of the component bottom and the surface of the PCB pro-
viding accurate alignment.

MAIN POWER SWITCH:
On/Off provides electrical power to all systems.
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Stereo Microscope

. The stereo microscope conveys a parallax free image of the work area. It can be
positioned 270° radially about the microscope mount and 60° to 45° axially on the
microscope arm. The microscope housing lock secures the microscope in the
support arm. A detent positions the microscope in the front of the unit. The
binoculars can be adjusted to the operator’s eyes. The mount can be tilted to
position the work area in the center of the field of view. The focus ring is beneath

the arm.

Eye Piece Tubes
|

Eyecups  10x Eye Pieces | Zoom Adjustment Knob

Angular Adjustment Lock Focus Ring
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Color Camera Assembly

. The color camera system with zoom lens and mounting assembly is excelient for
training, inspection and non-fine pitch alignment in the vision cube.

. The video image can be projected, either to the computer screen where it is

integrated with the DRS software (through a multimedia option) or to a separate
video monitor.

Microscope Focal Adjustment Mounting Assembly

4
|

Focal Adjustment Aperture Adjustment

Zoom Lens
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Halogen Lamps

To turn ON the lamps, push the main power switch and lamp switch

@ Note: Both lamps should be in the ON (1) position. Remove cap for bulb
replacement (Part#14.00.15). (12 volts, 5 watt)

LPT® Vision System

The Lead-To-Pad (LPT) Vision system incorporates a beam splitting cube which slides
over the work area providing four sided viewing for component alignment. The image of the
component leads is superimposed directly over the printed circuit board pads. The housing
slides away and the vertical movement knob lowers the SMD/Nozzle to the board for
placement and reflow.

COMPONENT ,"‘ MICROSCOPE
FIBER OPTIC M i 7
ILLUMINATION , 1 /
(UPPER) T - /
| /
| | /
| ~
, i/
g ? & ‘ // &2 i
HOUSING N 1| O Al SR AN e
! |
|
A l . PRIMARY MIRROR
~ LN N S J
l \ [
t !
FIBER OPTIC ‘ BEAM SPLITTER CUBE
ILLUMINATION '
(LOWER)

B

/ PRINTED CIRCUIT BOARD

The image of the PCB is projected into the cube and deflected 45° to the primary mirror.
The image of the component is projected into the cube and deflected 45° to the back of the
cube. The 100% mirror on the back reverses the image to the primary mirror. Both images,
the PCB and the component, are conveyed to the microscope.

@ Note: The microscope must be set at 60° axially on the arm to use the LPT ®
vision system
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Top Heater System

. The heater is a three pass design. An independent thermocouple protects the
system from temperature overrun.

. The temperature control system of the heater is closed-loop and digitally displayed.
It is adjustable up to 420° and is software controlled.
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DF100
BOTTOM DIFFUSER/CARRIER ASSEMBLY

Area heating and proper underside support of a printed circuit assembly is often required during a repair operation
in order to minimize board warpage which, if excessive, can result in "lead to pad" non-coplanarity. Minimizing
board warpage is especially critical for BGA repair due to longer reflow cycles than traditional surface mounted
devices.

Air-Vac's Bottom Diffuser/Carrier Assembly is a unique 9" x 11" area heating system which evenly distributes
heated air to the underside of the printed circuit assembly through a matrix of orifices in the diffuser plate.
Software control of the high performance, 1500 watt closed loop heating element and variable air flow rates
combine to provide the desired heat output for virtually any printed circuit assembly.

The "Pop-Up"Carrier Assembly provides the
operator with easy. visible access to the under-
side of the board for precise positioning of mul-
tiple point-to-point board supports. "L" groove
carrier arms with hold down clamps provide
easy mounting and no movement regardless of
board thickness. The carrier system can ac-
commodate boards up to 17" x 20" and pro-
vides 5/8" clearance for bottom side compo-
nents over the diffuser plate.

ENGINEERING COMPANY, INC.
30 Progress Avenue « Seymour, Connecticut 06483, USA
TEL: (203) 888 -9900 FAX: (203) 888-1145
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Computer Hardware Reference

- The following cards are pre-installed by Air-Vac:
- Digital /O Card
- Text to screen card
- Multi-media card (optional)
- Sound card (optional)

Card 1: Digital I/O Controller Card (#TC3-01)

& Note: See next page for board jumper settings.

@ WARNING: Do not remove or install any cards unless power is OFF.
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(&=  WARNING: Do Not Connect Any Cables Unless Power Is OFF.

Digital I/0 Board - JUMPER Settings

Check to see that there is 1 jumper on the 10V connection for P9

—
"

=
l : ‘:m - 7
o o o ¢t
== 1L
oo = 3%37
i ECH - , <3
: dg 3
% B ¥

iy
S 7/

JResnagasageagd

s Ripapenpnssnt

Check to see that all 3 jumpers are removed from P8

Check to see that there are jumpers on the center 2 connections of P10.

* Additional jumpers that need to be set or varified for use with a double
(two) element diffuser heating surface.
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Card 2: Multimedia (Video) Card - The computer monitor must be
plugged into the HD15 connector on the multimedia card. In addition, 2 BNC octopus
cabie (several BNC connections) must also be plugged into the multimedia
card(standard 15-pin connector).

(Z=  Note: The LIVE video source MUST be piugged into the GREY BNC
connection.




e

Air-Vac Engineering 1995 DRS22 - Hardware

Card 3:

s IvE i

Text-To-Speech Synthesizer (Voice) Card -

3-11
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Air-Vac Engineering Company, Inc.
Software License Agreement

Opening this package indicates the Licensee's acceptance of all the terms and conditions of
this agreement.

Air-Vac Engineering Company, Inc. ( Licensor) provides this license agreement to the
original purchaser of this package (Licensee). The diskette containing the software has a
serial number thatis uniquely assignedto the Licensee. The Licensee should carefully read
this agreement prior to opening the sealed package containing the diskette.

License

The Licensor grants a non-exclusive software license to the Licensee to use the supplied
software on the single machine onwhichitis initially used.

Terms

The Licensor's software and documentation is copyrighted. The Licensee agrees to uphold
these copyrights.

The terms of this license agreement take precedence over any purchase order or document.
Allthe applicable terms are provided herein.

This license may not be assignedto any other individual. The rightto "rent", "sell" or otherwise
transfer this software in part or in whole is not grantedto Licensee.

The licensee has the right to make copies of the software solely for backup purposes.
Licensor's copyright shall be extended to coverthis copy and a copyright notice shall be
placed onthe copy by the Licensee. The Licensee may also copy the supplied software onto
the fixed hard disk of the machine.

The Licensee may not use, copy, modify, or transfer the programs or documentation, or any
copy, modification or merged portion, in whole orin part, except as expressly provided for in
thislicense. The Licensee agrees to indemnify the Licensor against any loss or expense
incurred by the Licensor on account of the Licensee's use ortransfer and unauthorized copy of
this program or other breach of the provisions of this license.

The software cannot be transferred viamedia other than that on which itis supplied. It cannot
therefore be transferred via such mediaas telecommunication lines.

The software can be used only on a machine that has one display station and one keyboard.
Thus the usage of this software on any type of a network that involves access of the
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software from more that one workstation is prohibited.

The Licensor's software product cannot be usedin country groups that would violate the United
States exportregulations.

Disclaimer of Warranty

The software is provided on an "as is" basis without warranty of any kind whatsoever, either
expressed or implied. The Licensor does not warrant the software to be error free, nor does it
warrant the software to meet the Licensee's specificrequirements.

Air-Vac will make a resonable effort to correct any software errors that are found by
Air-Vac orthe Licensee.

Inthe event that the media (diskette) containing the software is found to be defective within a
period of ninety (90) days (this includes any evaluation period) of the receipt by the Licensee,
the Licensor will replace it free of charge if it is returned, postage prepaid.

Limitations

Inno event will the Licensor be liable for any damages arising out of the use or inability to use
such software.

Under no conditions will Licensor's liability exceed the purchase price of this software.

Copyright 1995 Air-Vac Engineering Company, Inc.
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DRS22 - Version 3.22

New Features:

1. Network file access.
e Disk drive independent.

Floppy drive.
Local disk drive .
Network disk drive.

e User defined directories.

Profile libraries.
Process history.
Photo files.
Export files.
Error files.

Typical DRS22 Network Server Directory Structure

B drs22 Main directory

~ £ machined DRS22 machine 0 Files
1 eror

C export

€ history

~ £ machinel DRS22 machine 1 Files
~ C2 error

- ] export

~ ] history

DRS22 machine 2 Files
~ (3 eror

~ C3 export

~ 3 history

= t
. gﬁ:ﬁ"‘;s Shared files - ALL DRS22 machines
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DRS22 Network Setup Parameters

DRS22 Setup

Customer Profile
Name: [AIR VAC Serial #: Event Alert [seq): ‘ZI
{Open Dir: | CAWINDOWS\DRS22\PROFILES Extend Cycle Time (sed): D

Default Top Temp:

Default Tap Rate:

et T e e ) : Default Bottom Temp:

Flow Ramp Counte :- General Detault Bottom Rate:
0 pLo d m Security [] Free M
Maximum Temperalure: Difftuser X % ks Memory:

Probe Max Time: (1800

Temperature Counter:lilﬂ 1 L é}]—l Cur f Max Cycles: l 140 —| EDU —l

Alert Counter; ‘W C) Demo Mode Speech Option [

100

If ERROR detected - Stop Process [ & History Zevac [
Nozzle Preheat ™ Graph Export Multi-Media &
( Run Screen X %ﬁl O Iner Cycle Time Bar Code X
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2. Long file names, new save/save as screen Sfeatures.

The save as screen allows directory changes and long file names. Up to 60 characters can be
used to create very descriptive profile names. These long file names are displayed from the
open, save, backup and restore screens.

A cross reference file (file.dat) is stored in every directory where profiles are stored. The long
name is the first field in the file; this is followed by the short name. The system automatically
creates a numeric-based short file name for new profile or save-as activity. The cross
reference file (file.dat) is normally maintained and managed by the software. The operator only
sees the long file name during normal process procedures (open, teach, save, backup, restore).
If the cross reference file (file.dat) becomes corrupted, deleted or does not exist (software

upgrade), it can be manually created or modified. The open option has a NotePad tool which
can be used to create the long/short name references.

Note: The save-as option should only be used when a new file is being created from an
existing file. The save-as option will always create a new short file name.

Save As Screen

Directory: [D:\PROFILES |

[ @é

Short Name: [00000004.DRS Link Name: [ ] (FiE.DRS)
Long Name: L j

Photo Name: [ [FILE.BMP)

Iy
X

m
o
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Open Screen - Note Pad Option

Open Profile
NotePad

rFiles
BGA 225 Desoldering Profile +
BGA 225 Soldering Profile

(Dircctori:s
| cAwindows\drs22iprofiles —|

[-]
[bendb]
[lucent]
la]
!

File Format: FILE DAT (long/short name cross reference file).

Sample

BGA 225 Desoldering Profile User defined long name 1
00000001.DRS System generated short name 1
BGA 225 Soldering Profile User defined long name 2
00000002.DRS System generated short name 2
Temp File - Last Profile Changed By Teach User defined long name 3

TEMP.DRS System generated short name 3
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3. Bar code scanning.

° A setup parameter (setup - page 1: Bar Code) can force board serial number entry.
e The run screen has the capability to accept keyboard entry for board serial number.
e Serial number data is written to the history and export data files.

* The import screen can be used to search for recurring serial numbers or used to investigate
field-related issues for a specific board.

Setup - Page |

DRS22 Setup

rCustomer " Profile
Name: [AIR VAC Serial #:[11065 333D 4 EventAlert[sec:[5 |
Open Dir: [ CAWINDOWS\DRS22\PROFILES | Extend Cycle Time (seq): D

History: [cimNnowsxonszzxsvsmmmsmﬂ]
Error:
rror |cnwmoowsmnsz2\5YSTEM\ERROEI Default Top Rate:

Export: | CAWINDOWSIL| Photo: CAWINDOWS\L
Default Bottom Temp: D
R p__]

Flow Ramp Counter: General Default Bottom Rate:
Security [J

Free M é

Maximum Temperature:| 420 Diffuser X % Feee Wemaey

Probe Max Time: 1800
Temperature Counter: é]] Cur }/ Max Cycles: I 142 300 l

W () Demo Mode  Speech Option X
X History Zevac [

Nozzle Preheat X Graph Export Ml_.l_l.ltlf.!p_q_j_i_a_‘@_
( Run Screen [ en O iner Cycle Time  : Bar Code (X: =

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

Default Top Temp:

Alert Counter: |20
If ERROR detected - Stop Process [
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Bar Code Message

=] DRS22 Software Application RE
Run Pracess Control

S m— =N Z[=

ToP @ BATTOM @ PROBE @

i
L]
C;

450 000 | ooo
T ;g; - Help Message Bottom
€ 3s @ A Bar Code Is Required I |
m 2z 4 |MM|
P 225 Probe
©) A8 000 000
:}33 000 000
000 00
045 10 6oo
Time
000 0002 0004 0006 0008 D010 0012 0014 0016 0018 D020 | 0000 |

Time (sec)

Press DRS22 Footswitch To Start Process
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4. Software profiles beyond 999 seconds.

° A setup parameter (setup - page 1: Max Time) allows profiles to run beyond the 999 second
limit (previous version). 1800 seconds (30 minutes) is the maximum; this parameter should be
as small as possible. If the combination of foot switch events and time based events exceed
the maximum limit, the process is terminated and the operator is informed. A foot switch
event has a maximum time limit of 990 seconds. If an individual foot switch event goes
beyond this limit, the process is terminated and the operator is informed.

Setup - Page I

DRS22 Setup

Customer rProfile
Name: [AIR VAC Serial #:[11065 333D EventAlert (seci:[5 |
Open Dir: | CAWINDOWS\DRS22\PROFILES | Extend Cycle Time (seq): D
History: [CAWINDOWSIDRS22iS YSTEMIHISTORY| Default Top Temp:[0 |
Error:
rror: | CAWIND OWS\DRS22\SYSTEM\ERROR IV T Bt

DRS22

Ex rt:lC.W'INDUWS[ Photo: | CAWINDOW [’
po 2 s oo 2. Default Bottom Tcmp:D

Flow Ramp Coumer: Gener.al Default Bottom Rate:
Security O %F M

Maximum Temperature: Diffuser [X retemnry .
Probe Max Tlrru: 'IBI][I == @

Temperature Counter: |40 €A Cur/ Max Cycles: [ 142 | [300 N

Mzn Cnunler: ‘W [J Demo Mode Speech Option X

i ERAOR detected - Stop Process [ & History Zevac [J

Nozzle Preheat X Graph Export Multi-Media

Run Screen X Lﬁ‘ O Incr Cycle Time Bar Code [
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Maximum Time Message

-| DRS22 Software Application |~ ]2
Run Process Control
. &
Board #: (112233 —)
TOP @ BOTTOM @ PROBE @
Vacuum | [ |
450
405
p— Help Message
T i
© 315 @ Maximum Profile Time: 1 -1800 Seconds
m 270 ’
P 225
180
© 135
090
045
Time
000 0210 0420 0630 0840 1050 1260 1470 1680 1830 2100 ] 0ooo |
Tim e (sec)
Press DRS22 Footswitch To Start Process
Moaximum Foot Switch Message
=] File: 2258: 2255.DRS ME
Run Process Control
Board #: (112233 ,c:{}z;\ e =
TP @ BOTTOM @ PROBE @
Vacuum | |
450
405 :
s Help Message
ol ] HepMessage |
€ 115 I Exceeded Maximum Foot Switch Time: 1 - 990
Im 27p H Seconds
P 225
180 1
©) 135 H
090
045
Time
000 0057 0115 0172 0230 0267 0345 0402 0460 0517 p575 | 0990 |
Time (sec)
LOAD DEVICE INTO NOZZLE WITH INSERTION TOOL..HOLD IN PLACE...
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5 Automatic graph file exporting.

° A setup parameter (setup - page 1: Graph Exporf) can allow the process graph data to be
automatically written (exported) after each process cycle. The software will track and control
the sequencing of these data files automatically. When a process cycle is completed, the
system uses the short file name (see long file names) of the currently opened profile to either
create a new directory, or change to the existing directory (within the export directory). The
file sequence names are 8 numeric digits (maximum data files is 99999999 or hard disk drive
size) followed by the .DAT file extension. The file, index.drs, controls the automatic file
sequencing.

Setup - Page |

i DRS22 Setup

rCustomer  Profile
Name: Serial k: Event Alert (sec): D
Open Dir: | CAWINDOWS\DRS22\PROFILES 1 Extend Cycle Time (sec): D
History: ICiWINDDWS\DHS22\SYSTEM\I-IISTOR;| Default Top Temp: D

Error: | CAWINDOWS\DRS22|S YSTEMIERROR. Default Top Rate:

Export: [CAWINDOWSIC| Photo: [C:WINDOWSI] Octaut Batom Temp:[0 |

DRS22

Flow Ramp Counter:[1000 General Default Bottom Rate:
Security [ % Eree M
Maximum Tempcratur:: Diffuser X e -

~Probe Max'ﬁme:
Temperature Counter:| 40 | L@]—| Cur/ Max Cyeles:| 142 | [300 ]

Alert Counlcr: W O Demo Mode Speech Option X

If ERROR delected - Stop Process [ & History Zevac [

[Nozzle Preheat———————————— —— | [ Granh Exoort
Run Screen X

‘4 Graph Export: Multi-Media X

CJ Incr Cycle Time Bar Code X

¢
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File Sequencing - Export Data

Open Import Data

Data Files "Diredorics '
|*.DAT [ |cwindows\drs22\exporti225s | @h
00000007.dat [
00000002.dat [-a]
00000003.dat [l
00000004.dat
index.dat




DRS22 - Release Notes - V3.22 Sept 96 4-14

6. Improved graph import file access.
¢ The import option now allows graph data to be selected using an open-style option. The user
can quickly select/review multiple data files directly from within the import screen.
Additionally, the serial number (if entered) and file sequence number will be displayed to
identify the graph data.
e A board number search can be performed to allow specific (and multiple occurrences) serial
numbers to be tracked and reviewed.

Import Screen

Import Data

g Data File: 1

Board ¥:
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Board &

Import: Search Screen

rDirectories

Board Number Search

E1223344 —l

1::\wind ows\drs22\exporti225s

—

11223344 - 00000003.da
11223344 - 00000004.da

[.]
a]

el

[ Data Files

00000001.dat
00000002.dat
00000003.dat
00000004.dat
index.dat

&l

1

0

i

Data Files

|~.DaT ]

Import: Open Screen

[ Directories

Ii\windowstdr522\cxpurﬁ2255

—

00000001.dat
00000002.dat
00000003.dat
00000004.dat
index.dat

[-]
[-a

e

Open Import Data
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Import: Display File

Import Data

Open  Search

Vacuum

450
405
360
315
270
225
180
(C) 135

030

045

o 3o

000

Data File: l chwindows\drs22\exporti225s100000002. dat

]

ToP @ BOTTOM @ PROEE @

|
] f
1] =
g-—-—l FI
A -
7 /"L i
1Y 1y

jw-‘,ﬂﬂm L

e

Time

0068 0136 0205 0273 0342 0410 0478 0547 0615 0584
Time (sec)

Board #:I j

l 0419
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i Software check for missing control thermocouple.

If a thermocouple channel is defined as a stop-process or skip-to-next event, then the system
will check for a valid temperature range (temp<3 00C). If the computer sees above 300C (false
reading), the system will stop the process and report the error to the operator. This validation
will only occur during the event that is defined in this way. This means the system may
complete several process events before the termination occurs.

Thermocouple Message
=] DRS22 Software Application |~ |4
Run Process Control
Board #: (1122323 | |2 |l —.
ToP @ BOTTOM @ PROEE @
Vacuum | [
450
405 =
— Warning Message
T am
© 315 @ A Control Thermocouple is Required - #1
m 27 P .
P 225
180
© 435
030
045 1
000 0009 0018 0027 D036 0045 0054 0063 0072 0081 poso I 008y |
Ti1me (sec)
Press DRS22 Footswitch To Start Process
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8. Software check for failed communication with the diffuser temperature controller.

e Ifthe software sees a failed communication with the diffuser temperature controller, the
process will terminate and the operator will be informed. Next, the software will automatically
activate the operator registration screen. Completing the operator registration screen will
attempt to re-establish the serial communication link.

Communication Failure Message

Run Process Control

S m— N | S[= ][]

TOFP @ BOTTOM @ PROBE @

Top
Yacuum | [ :_|
450 000 | 000 f
T ;gs = Warning Message Bottom
€ 315 | @ The DRS22 Communication Link - FAILED _”_'" |
m p7p || [ 000 T 000 ||
P 225 ] Probe
180 | |
(C) IE 000 oo0
e A 000 000
000 000
045
Time
000 0008 0016 0024 0032 0040 0048 0056 0064 0072 0080 l 0000 |

T im e (sec)

Press DRS22 Footswitch To Start Process
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9. Resetting operator reestablishes all communication links.

e Ifa communication failure occurs, resetting the operator will automatically attempt to re-
establish the serial communication link. The software does not need to be exited or rebooted
to re-link the serial communication.

Reset Operator / Reset Communication

-| File: PLCC44D: PLCC44D.DRS [~]#
Options  Control MulliMedia History Calibration Setup Beset Operator

AR = VAC

Operator Registration

@

et Operator:

e
e
P
B —
B e ————

—
————

ATV,
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10. Cycle counters to monitor and control maintenance requirements.

 These setup page (setup - page 1: Cur/Max Cycles) counters allow the system to halt all

activity if a maximum cycle count is exceeded. This can be used to maintain schedules such as
heater calibration.

Setup - Page 1

[Customer " Profile
Name: [AIR VAC Serial #:{11065 333D ¢ Event Alert [sed: D
Open Dir: [CAWINDOWSIDRSZ2IPROFILES | || Extend cycte Time (seq): [0 ]
History: [cnmNuowsxnnszzxsvsmmmsmnﬂ Default Top Temp: D

Error: @\mnoowsmnsz2\SYSTEM\ERR0R.C] Default Top Rate:

Export: |CAWINDOWSIL| Photo:; CAWINDOWS\L
Default Bottom Temp: D

DRS22
I Flow Ramp Counter: General Default Bottom Rate:
Security [J

Maximum Temperature:|420 Diffuser fee Memory m

il

rProbe W Time;
Temperature Counter;| 40 @] Cur / Max Cycles: | 142 300 :@

Alpat Lounter: W 0 Demo Mode  Speech Option X

If ERROR detected - Stop Process [ X History Zevac []

Nozzle Preheat Graph Expont Multi-Media X

{ Run Screen gﬁl O Iner Cycle Time Bar Code X
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=

Cycle Counter Exceeded

DRS22 Software Application

Run Process Cantrol

S —] =N =

Vacuum

o3 o

©

450
405
360
315
270
225
180
135
030
045

000

TOP @ BOTTOM @ PROBE @

|- 1

I Process Counter Has Exceeded The Maximum,
Please Reset The Counter

[T ee———

0021 0042 0063 0084 0105 0126 0147 D168 0189 0210
T im e (sec)

Time

[ o000 _|

Press DRS22 Footswitch To Start Process
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L, Quick Cycle Counter Reset.

* The current cycle counter can be quickly reset by selecting the setup menu and clicking on
Reset Cycle Counter. This menu option is not password protected which allows access from
any security level.

Reset Current Cycle Counter

DRS22 Software Application
Options  Control MultiMedia History Calibration Setup Beset Operator

DRS22 Page 1
DRS22 Page 2

| Diffuser
Graph
Speech
Reset Cycle Counter

ENGCINERERING

e LT T TTTRRREEECA

——
m—
e —— —
——— —————
- ~———_
——r N
T —

TNV
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12. Software check for RAM memory usage.

The software checks for free (available) memory during the run, calibration, save, manual,
backup and restore screens. A setup parameter (setup - page 1: % Free Memory) is used to
determine when the free memory is too low. Typically, the parameter will be set to 80%. For
example, when less than 80% memory is free (degrading memory condition), the process is
terminated and the operator is informed. This parameter can be 1-100%.

Setup - Page |

DRS22 Setup

" Customer Profile
Name:[AIR VAC |Serial #:[11065 333D /] [ EventAlent (sec: [ |
Open Dir: | CAWINDOWS|DRS22\PROFILES | Extend Cycle Time (sed; D
History: ‘P:\WINDOWS\DRS22\SYSTEM\H[STOHY] Default Top Temp: D

Error: [C:\WINDOWS‘.DRSZZ\SYSTEM\ERROR.E Default Top Rate:

Export: | CHWINDOWSAL] Photo: [CWINDOWS| Defout Botam Temp: [0 |

rDRS22

; General Default Bottam Rate:
ow Ramp Counter; m Secutliy [1
Maximum Temperature: Diffuser X )
Probe

Temperature Counler:!d[l ' é}] Cur ] Max Cycles: L”Z ] L3l][] ]

Alert Counter: W O Demo Mode Speech Option

If ERROR detected - Stop Process [J & History Zevac [

rNozzle Preheat ™ Graph Export Multi-Media

Run Screen X %ﬁ] O Incr Cycle Time Bar Code X
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Low Memory Message

-] DRS22 Software Application |~]¢
Run Process Control

Board:[ Il & |22 ]Il @ 1

TOP @ BOTTOM @ PROBE @
Vacuum || |
450
405 -
b Warning Message
T g
© 315 @ Memory Resources Are Very Low
m 279 v £
P 225
180
(©) 135
090
045
000 0008 0016 0024 0032 0040 D048 0056 0064 0072 008D | 0000 |
T1m e (sec)
Press DRS22 Footswitch To Start Process
=] DRS22 Software Application [~]2

Run Process Control

Board #:I l Irmu L&\l L Q

TOP @ BOTTOM @ PROBE @

Vacuum | |

450
405 =
360 —
315 | Please Exit The DRS22 Software And Reboot The
270 i Computer
225 —
180 —
(C) 135 —
090
045

Help Message

=g o

Time

000 0002 0004 0006 0008 0010 0012 0014 0016 0018 0020 | 0000 l
Time (sec)

Press DRS22 Footswitch To Start Process
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13. Improved thermocouple sampling rate.

® The sample logic used to measure probe temperatures has been modified from once every 3
seconds, to several times per second. This allows the probes to more quickly react to rapid

changes in temperature. In addition, this allows the probe/alert counter to be reduced, thus
providing better (and more stable) probe trigger logic.

Thermocouple Control Parameters

DRS22 Setup - Page 2
" Control Parameters

Run Timeout: Nozzle Temp Range: |030 (*Cc)

Diffuser Sample Rate: |0500000 Nozzle Sample Counter;

DRS22 Sample Rate:

' TIC Temp Range: ("C)
TIC Sample Counter: @

Board Cooling Ring X

Graph Rate: |0001

System Timer:

Run |nit: (030
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14. Double heater diffuser control logic.
e The diffuser check box, located the setup page (setup - page 1: Diffuser), has 3 states: clear
X, or solid. The X state is for a single heater diffuser; the solid box is for the double heater
diffuser. A double heater diffuser system will sample both heater controllers and average the
values. This average value is displayed to the operator. If this value appears to be half of the
desired set point temperature, there is a problem with one of the heaters or controllers.

DRS22 Setup

3

" Cuslomer Profile
Name: [AIR VAC Serial #:[11065 333D ¢ EventAlert(sec:[5 |
Open Dir: | CAWINDOWS|DRS22\PROFILES | Extend Cycle Time [sed); D
History: IC:&WINDOWS\DRSEZ\SYSTEM\HISTORYI Defoult Top Temp: [0 |
p Temp:

Error: | CAWINDOWS\DRS22|SYSTEMIERROR.L

Export: | CAWINDOWSIL| Photo: CAWINDOWS\L

rDRS22

Flow Ramp Coumﬂ: General Default Bottom Rate:
@ Security [] . )
Maximum Tcmperalure: lefuser@ rec Memory:
Probe Max Time: | 1800

Temperature Counter:| 40 é}] Cur ] Max Cycies:l 142 ‘l [ 300 ]

g Counter: W [JDemo Mode  Specch Option X

Default Top Rate:

Default Bottom Temp:

il

If ERROR detected - Stap Process [ & History Zevac [
Nozzle Preheat & Graph Export Multi-Media X
Run Screen [ @ O incr Cycle Time Bar Code X
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15. Diffuser idle control moved to a separate menu option.
o The diffuser idle parameters have been moved to a separate menu option located on the main
Setup menu.

DRS22 Software Application
Options Control MultiMedia History Calibration Reset Operator
DRS22 Page 1
DRS22 Page 2
Diffuser
Graph
Speech

TN,

Idle Control Screen
Diffuser Setup

U] Idle Rate: Idle Temp:|000

A TP |[<h
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16.

Proportional valve controlled cooling ring.

° A setup parameter (setup - page 2: Cooling Ring) will allow the Teach screen bottom heater
controls (up/down spin buttons) to be used with the board cooling ring. The flow rate can be
programmed between 1-100%. Pressure (1-40 psi) can be modified to provide the best flow

rate range for the cooling ring.

Setup - Page 2

. DRS?22 Setup - Page 2
-

Control Parameters

Run Timeout:

Diffuser Sample Rate: [0500000
DRS22 Sample Rate:
Graph Rate: |0001

System Timer: |D0DD1

Run Init:

Nozzle Temp Range:

Nozzle Sample Counter:

TiC Temp Range:
TIC Sample Counter:

TJC Offset:

i

Teach Screen Displaying Board Cooling Controls

Teach Profile

Options —] Top Heater Control
T Flow Rate [%)]
.
3 [z1[e]

Temperature [Deg C)

[x[3]

rBol‘tom Heater Control
T

(1]

Cooling Ring [3¢] Temperature [Deg C)
rMiscellaneous Control
® Time O Foot Switch

Alert Message:[

Event Messagc:[

i
]

[J Nozzle Vacuum

SlEICHIE

B Rapidi

Duration [sec) Event Control
Looo | [ 1 Jet[ 0 |
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17. User defined messages.

e All software messages are stored in an external file (message.txt) and can be modified by the
customers.

File name / location: C:\WINDOWS\DRS22\SYSTEM\MESSAGE.TXT

Changes Have Not Been Saved - Continue ?
Security Access Failed

Continue With Delete Profile :

Delete Profile FAILED

Delete Profile Was Canceled

No Profile Open

Continue With Delete RUN FILE ?

Delete RUN FILE Failed

Delete RUN FILE Was Canceled
Continue With Delete ERROR FILE ?
Delete ERROR FILE Failed

Delete ERROR FILE Was Canceled

There Is No Graph Data Available

A Profile Must Be Open Before Continuing
Profile Save Completed

An Operator Name Must Be Entered

This Name Is Not A Registered Operator
This Operator Registration Has FAILED
This Password Is Not Correct

An Operator Was Not Selected

File Export Was Not Completed

Replace

File Export Completed

This File Does Not Exist:

Memory Resources Are Very Low

Please Exit The DRS22 Software And Reboot The Computer
The Heater Calibration Files Were Not Found
Profile Save Was Not Completed

This Directory Already Exists

Continue With Delete Directory:

Delete File FAILED

Delete Directory FAILED

Delete Directory Was Canceled

Incorrect Drive - Setting To Drive [a:]
Continue Profile Backup ?

Profile Backup Was Canceled

Continue Restore Profile ?

Restore Profile Was Canceled

RUN FILE Is Empty

ERROR FILE Is Empty

Press DRS22 Footswitch To Start Process
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Warning... Low Pressure Detected
The Preheat Event Has Been Activated
Warning... PROCESS STOPPED... Probe Temperature Did Not Reach Set Point
Heater Warm Up... Please Wait
Calibration... Make Any Heater Adjustments
Profile BACKUP Complete
Profile RESTORE Complete
Press Footswitch To Continue. ..
...press footswitch to continue...
operator... please follow all instructions...
do not press footswitch...
until the computer prompts you for this...
The Process Has Been Activated
File Exists - Overwrite ?
3 3 % ok ok ok ok ok ok ok PROCESS ERROR - PrObe 1 % o % o ok ok ok ok ok %k
% 3k e ke ke %k % ok ok %k PROCESS ERROR = PrObe 2 3 e ok ok ok ok a0k e
3% 3 A 2k ok ok ok ok ok ok PROCESS ERROR - PrObe 3 %k ok ok ok ok ok ok ok ok
¥rkAAIAAEE PROCESS ERROR - Miscellaneous ***%#%xxkx
Maximum Profile Time: 1 -
Please Use The TEACH Function To Adjust The Maximum Profile Time
Process Counter Has Exceeded The Maximum, Please Reset The Counter
Waiting For DRS22 Interface - Please Wait...
Seconds
A Bar Code Is Required
A Photo File Was Not Entered
A Photo File Was Not Selected
The DRS22 Communication Link - FAILED
A Control Thermocouple is Required
Saving Export File - Please Wait. ..
Continue File Export ?
Cooling Ring [%]
Flow Rate [%]
Cooling Ring
Flow Rate
Temp File - Last Profile Changed By Teach
TrashCan File - Last Profile Deleted By The Operator
Exceeded Maximum Foot Switch Time: 1 -
Delete Directory FAILED - Files Exist
No Items Selected
Invalid Information
Please Reboot The Computer Before Attempting A Backup/Restore
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18. Vision calibration screen.

e A separate screen has been added (calibration menu) which includes only those software tools
necessary for vision calibration. This screen is unaffected by the new time-out counters which
terminate the run and manual screens after a programmable number of minutes - no process
activity. This will provide an unlimited amount of time to calibrate the vision system.

Calibration Menu - Vision System

File: 2258: 2255.DRS
Options Control MultiMedia History BSIIETN Setup Reset Operator
Electronic Flow Meters
DRS22 Heaters
Thermocouple Channels 1-3
Vision System

77 I\\\\\\\\\k\\\\

Vision Calibration Screen

P | &u
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19. Unlimited photo storage per process profile.

° The save option allows unlimited (limited by hard disk drive size) photos (bitmaps) to be
stored per process profile. This can be very useful for board identification or step-by-step

Y —

process instructions. The insert (| l: , delete ( = ) and new (| =
to manage the adding or deleting of bitmaps and descriptions.

) buttons are used

Multiple Photo Storage Per Process Profile

Directory: |DAPROFILES |

® Eﬂ};ﬂ

Short Name: |00000004.DRS Link Name: | | (FILE.DRS)
Long Name: L j

Photo Name: | (FILE.BMP) |
e filel.bmp Board Identification
;E__ i file2.bmp Process step #1
s file3.bmp @] Process step #2
= file4.bmp Process step #3
= file5.bmp Process step #4
file6.bmp Board Inspection
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20.  Directory control moved to a separate menu option.

e Creating and deleting directories has been moved to a separate menu option located on the
main Options menu.

Note: This tool can be used to completely remove a directory and its contents. Backups should
be routinely performed before any directories are deleted. This option is available only to

high priority operators.

Options Menu - Directory Maintenance

DRS22 Software Application

Open...
Edit
Save

Save As...

Directory Maintenance

Backup...
Bestore...

Operator Maintenance
Password

About DAS22

Delete

et 2oy LT LIRS A SN S

TN,

.

Directory Maintenance Screen

Directory Maintenance

1 2258
File: PLCC44D
File: PLCC44S
File: QFP160D
File: QFP160DH

I
=

-+3=¢ || New Directory:

I Directories
lc:\windows\drsZZ\p rofiles —|

[
[bendb]
[-a]
el
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New Setup Screens

Setup Screen - Page 1

DRS22 Setup

Customer
Name; IAIR VAC

|serial #:[11065 3330 4]
Open Dir: | CAWINDOWS\DRS22\PROFILES |
History: | CAWINDOWS\DRS22\SYSTEMIHISTORY|
Error: | CAWINDOWS|DRS22\SYSTEM|ERROR.L |
Export: [CAWINDOWS\L| Photo: [C:AWINDOWSYL]

rProfile

Event Alert (sed): D
Extend Cycle Time [sec): D

Default Top Temp:
Default Top Rate:

Default Bottom Temp:

rDRS22

ow Ramp uuner Seeurity [J
Maximum Tempcrature: Diffuser [X

Default Bottom Rate:

% Free Memory:

rProbe

Temperature Counter:| 40 é_:,?]

Alert Counter: W

If ERROR detected - Stop Process [J

rNozzle Preheat
Run Screen X

100

Max Time: | 1800

EON

Cur ] Max Cyclcs:l 142

]

O Demo Mode  Speech Option X
& History Zevac [
X Graph Export Multi-Media [X]
O Incr Cycle Time Bar Code X

Setup Screen - Page 2

DRS22 Setup - Page 2

- Control Parameters

Run Timeout:
Diffuser Sample Rate: |0500000
DRS22 Sample Rate: [D100

Graph Rate:

System Timer: |0001

Run Init: |030

Nozzle Temp Range:
Nozzle Sample Counter:
TiC Temp Range:

TJC Sample Counter: |020

(°C)

(*C)

TIC Offset:

Board Cooling Ring X

| &0 ] 1
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Software Users Manual
Windows Interface Summary
B Buttons allowfunctions or activities to be performed. A Button is selected by
moving the cursor within a button region and clicking on the left trackball button.
EEE"
“:i I Teach (blue). I = I Profile Preview.
%' I Delete (red). | é Print.
AI Solder Profile. Desolder Profile.
@1 I Cancel. @}]] I OK
l Top Preheat. Bottom Preheat.
N i“; Probe Temp. Control. Probe Vacuum.
Nozzle Vacuum. L!I 523 Export Graph Data.
Hl2%|  ImportGraphData. MultiMedia.
Insert NEWEvent In Between 2 Existing Events.
. Edit boxes allow information to be entered by placing the cursor within the
box region and clicking on the left trackball button. Character can be entered
directly fromthe keyboard.

Company Name: Edit Box.
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. Spin buttons allow the information within the box to be modified by placing the
cursor within the up/down arrows region and clicking (or holding down - repeat)
onthe lefttrackball button.

| — Spin Buttons.
) P

. Check boxes allow simple information (on or off) to be selected by placing the
cursor within a check boxregion and clicking on the left trackball button. An & inthe

check box is used to indicate ON or active. A O check box is used to indicate OFF

orinactive.
L Alert
- NnZZIe Vacuum  check Boxes.
b Rapid
. Radio buttons also allow simple information to be selected, however, this control

differs from a check box because only one choice can be selected at a time.

O Monitor Only
O Skip To Next Event

O Stop Process Radio Buttons.
@ Not In Use
. List boxes also allow longer lists of information to be displayed in a small area of

the screen. There are 2 options:

bga225d.drs

bga225s.drs
lec20d.drs
lec20s.drs
qfp160d.drs
qfp160hd.drs
qfp160hs.drs

. Fulllistbox: qfp160s.drs

. Pull-down listbox; Priority: B
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Ope rator - Reset Operator/Operator Registration

Overview - Registering an operator identification code allows the system to monitor, track and
record activity (see DRS22 Setup and History). Operators must be created and

assigned a password before access to the system is allowed. Each operator is assigned a
priority (security) code (Low, Medium or High) (see Password). Operator registrations can
be changed at any time by selecting the Reset Operator from the main menu.

Operator Edit Box

Operator Registration

&

&) Operator: |OPERATOR ' |
R

B

0.K. Button

0.K. Button - Click on this button when a valid operator has been entered. A valid operator
must be entered to continue. If a valid operator code is entered, the system will then
request that a password be entered (see Password).

Operator Edit Box - Click on this edit box to enter characters from the keyboard.

@ Note: This screen is displayed immediately after the software start-up is
complete.

@ Note: The default operatoris DRS22 and the default password is set to
blank.
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Operator - operator Maintenance

Moedute | ow Priarity | Mottt Priofity {High Prionity :
New Profile T N _-‘_Sres ]
Edit Profile yes
Open Profile yes yes yes
Save yes
Teach yes
Run Mode yes yes yes
Manual Mode yes yes
Operator Registration (Reset) yes yes yes
Operator Maintenance yes
Password Maintenance yes
Backup Profiles yes yes
Restore Profiles yes
Export Graph Data yes yes yes
Import Graph Data yes yes
About (Version Control) ‘yes yes yes
History Review yes yes
Voice Introduction yes yes
DRS22 Setup yes
Electronic Flow Meters yes yes
DRS22 Heaters yes yes
Thermocouple Channels 1-3 yes yes
Run Graph Display Setup yes
Delete Profiles yes
Delete History yes
Main Menu - Live Video yes yes
Main Menu - Print Video yes yes
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Name Edit Bex

Priority Edit Box

New Operator

T~ Operator Control

Name:
| Priority: | B -
ey
i rr_*???.q_\ ; DRS22 HIGH
; Active Operator(s]
List Box
—
0.K. Button Delete Operator Bution Add Operator Button
Add Operator- Enter an operator name or code in the Name edit box.
. Enter a priority code in the Priority edit box.
. Click onthe Add Operator button.
. Click onthe O.K. button to return to the Main menu.

0.K. Button - Click on this button when all the required operator maintenance activities have

been completed.

Add Operator Button - Click on this button to save a new operator. An operator must have a

priority (security) and operator code.

Delete Operator Button - Click on this button to delete an active operator. An operator must be

selected before clicking on the Delete button. Click in the list box to select an operator.
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Operator Name Edit Box - Click on this edit box to enter the name of a new operator.

Priority Edit Box - Click on this edit box to select/enter the priority of the new operator.

Active Operator(s) List Box - This list box displays the current (active) operator(s).
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Password

Overview - All Operators are assigned to a password priority group (Low, Medium or High).
These password groups allow security access to the key areas of the software (i.e. Calibra-
tion, Setup). Passwords can be modified to provide complete system security. Passwords
can be changed by selecting the Option menu (from the main menu) and clicking on Pass-
word.

@ Note: All passwords are initially setto blank.

Edit Password

Low Priority Password:

Medium Priority Password:

High Priority Password:

[ <h) e |

0.K. Button Cancel Button

Password Priorities Edit Boxes
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The following screen is displayed before access is allowed to sensitive areas of the
software:

Password Edit Box

System Security
Password
| I
Cancel Button 0.K. Button

O.K. Button - Click on this button when a valid password is entered. The systemwill not con-
tinue until a valid password is entered. This button is also used only during the change pass-
word procedure. Any changes made to a password can be saved to the disk by clicking on
this button.

@ Note: If an operator priority code is set to High (see Operator), the system

will not stop to request a password after the initial operator registration
procedure.

Cancel Button - Click on this button to return to the previous screen without entering a pass-
word.

Password Edit Box - Click on this edit box to enter characters from the keyboard. Password
characters are displayed as the asterik character (*) when a security password is setup.

Change Password -« Select the Option menu (from the main menu) and click on
Password.
. The existing password must be entered by clicking onthe
password edit box and entering the required characters.
Atthis point all characters are display as (*).

. After correctly entering the password (and clickingonthe O.K.
button), the (*) will be replaced with letters.

. A new password can be entered.

. Selectthe O.K. button will save the changes to the disk and

returntothe Main menu.
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New/Open/Edit

. Detail page 1

Open-Profile-Detail

Board 7 Serial #;

Component;

Location:

Flux Type:

Special Remarks:

A

Nozzle Part Number:

Detail Edit Boxes MultiMedia Button 0.K. Button

Overview - The Detail and Notes pages allow specific application information to be
entered and saved with the profile control parameters. Access to this screen is
accomplished by selecting the Option menu (from the main menu) and clicking on New or
Edit. This information is also displayed during the Open option.
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. Detail Page 2

Open-Profile-Notes

Application
Notes

e
g =

MNote Edit Boxes MultiMedia Button

Detail / Notes Edit Boxes - Click on any of these edit boxes to enter information from the
keyboard.

@ Note: The Open Option will not allow any changes to be made.

0.K. Button - Clicking on this button, when all the desired information has been entered, will
allowthe system to continue to the next screen.

MultiMedia Button - This button is available in the Open and Edit options. Video

information can be captured and saved with the profile control parameters (see MultiMedia
option and Save As option). Clicking on this button will display any video information that was
savedwiththe profile.
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Teach

Qverview - Teach provides a technique for developing and modifying the specific process
control profile parameters. This option can be accessed by selecting the Control menu (from
the main menu) and clicking on Teach.

Top(Bottom) Heater Control
Spin Buttons
Teach Profile
r Top|Heater Control
Desolder/Solder Butt Q Flow Rate [3g) Temperature [Deg C)
esolder/Solder Button
Teach Button m
= ({Bottom Heater Control g:g:SFl;:m
Insert Button I —T Flow Rate (%) Temperature [Deg C) Check Box
Diffuser
Proview Bt =
hobie Bistinn RN Miscellaneous Control © Time O Foot Switch E:::Lls
— Alert Mcssage:[
Delete Button -,
@ Event Messnge:l
Print Button I[EI Duration [sec] - Event Control
— [0 Nozzle Vacuum l 000 i ! 1 { of: ‘ 0 |
0K Button @ Sapid) et tons

Miscellaneous Check Boxes

Message Control

Edit Boxes

Top (Bottom) Heater Control Spin Buttons - These groups of spin buttons allow process pa-

rameters (flow rate and temperature) to be set for a specific event. A profile can be created
with many events to allow complex temperature profiling. The Diffuser check box can be used
formachines that have the bottom diffuser option installed. This option allows a high air flow
solenoid to be activated. This solenoid is connected to the diffuser and substantially increases
the bottom heater flowrate. The diffuser is an option to the existing DRS22 bottom heater
which distributes the heated air over a greater surface area.

&=

Note: The temperature spin buttons allowthe probe temperature set pointto

be adjusted. The operator can also click in the temperature edit boxes and
enter avalue using the keyboard.
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Diffuser Check Box - This check box can be used for systems that have the diffuser option
(DF100)isinstalled. This option allows much higher flowrates to be generated through the

diffuser. When the check box is selected (M = High Flow (9 scfm), ® = Low Flow (3 scfm)) the
bottom flow rate spin buttons are disabled. The diffuser flow rate can be turned OFF by clear-

ing the checkbox ( O ).

Desolder/Solder Buttons - This button defines a control profile as solder or desolder. Correctly
defining the profile is important for file linking (see Save option) and provides a quick visual
reference for the operator.

Event Spin Buttons - This set of spin buttons allow profile events to be scrolled for viewing or
editing.

Miscellaneous Check Boxes

Time - this radio button allows the event to be time-based. Events that are time-based must
have aduration (seconds). During the duration of the event, the graph and digital temperature
will be plotted in real-time. An audible tone is activated during the last 5

seconds of a time-based event (this time length can be defined by the user from the DRS22
Setup option).

@ Note: Ifatime-based event is created, the operator must be sure to entera

duration value greaterthat zero. This is also true even if the event will be
controlled by the thermocouple probes.

Footswitch - this radio button allows the event to be footswitch-based. Events that are
footswitch-based MUS T have a zero duration (seconds). The system will wait until the
operator presses the footswitch before continuing. During afootswitch event, the graph and
digital temperature will notbe plotted in real-time. After the footswitch is pressed, the graph
will be re-displayed showing all the information that was monitored during the footswitch event.

Event Message - any text entered into this edit box will be displayed during the entire duration
of atime or footswitch-based event.

Alert Message - ant text entered into this edit box will be displayed during the last 5
seconds of atime-based event.

@ Note: The DRS22 software has a speech (voice) option. This option can be

used to TALK to the operator via the Event and Alert messages. If the
Speech option is activated (DRS22 Setup option), then all messages will be
converted fromtext to speech through the speech synthesizer card (see
Appendix C for hardware options or Appendix A for text-to-speech rules). If
the speech option is not active the system will alert the operator by an
audible tone.
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Rapid - this check box allows the spin buttons (up/down) to be more precisely controlled

(=10, O =1).

Nozzle Vacuum -this check box allows the nozzle vacuum to be automatically activated for
the entire duration of a specific event.

Duration - these spin buttons provide the ability to set the maximum time limit for a
time-based event.

Teach Button - This button must be selected to TEMPORARILY save new events or any
changes made to existing events (including changes made to the probe screen).

@ Note: The Save option must be used to permanently save any changes made
toprofiles.

Insert Button - This button must be selected when a new event must be inserted in
between 2 existing events. The newevent will be inserted behind the current event. The new
eventwill be initially setup as atime-based event with zero values.
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Preview Button - This button allows the currently taught profile eventsto be graphically
displayed foratheoretical analysis.

Print Button 0.K. Button

Preview Graph

Max Top
350

Max Bottom
000

Max Time
095

a o 18 27 36 45 5y 63 72 81 90
Top Bottomn Time (qu] Probe 1§

O.K Button - This button returns the operator to the Teach screen.

Print Button - The print button located on the Preview screen prints the theoretical analysis
graph on the printer and returns the operator to the Teach screen.

Delete Button - This button deletes the current event.
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Print Button - The printbutton located on the Teach screen prints all the profile and probe
control parameters.

Profile Data

Commpany: COMPANY ¥AME Profil Dat: 04/2335
Operator: DRS22 rO l e ata Fage: 001
File: desold.drs {
Event Top Bottorm Probe
Event Time Misc  Rate Terrp Vacuurn Rate Terrp  Combrol Action Tevrp Digital Alert
001 050 Sec 043 315 oao 000 GoTo Nent Event  165.Up X X
Hot InUse 000-Up
Mot In Use 000-Up
Event Msqg: Heating Nozzle Exhaust To 165 C
Alert Msq: Event #1Time Has Expired - Process Error
Probe 1 Msq: Frobe 1@ 165C
Probe 2 Mzg:
Probe 3 Msq:
002 050 Sec 025 350 ooo 000 GoTo Next Event  205-Up X X
Not In Use 000-Up
Not InUse 000-Up
Event Msqg: Heatmg Nozzle Exhaust To 205 C
Alert Msq: Evemt #2 Time Has Expired - Process Error
Frobe1Msgq:  Probe 1@ 205C
Frobe 2 Msq:
Probe 3 Msq;

@] [=] =
0.K. Button Previous Button Next Button Print ALL Page([s] Print Current Page
Button Button

O.K. Button - This button will return the operator to the teach screen.

Previous Page Button - This button will display the previous page of information.
Next Page Button - This button will display the next page of information.

Print ALL Button - This button will print all the page(s).

Print Button - This button will print the current page.

O.K. Button - This button will return the operator to the main menu
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Probe Button - This button will access the probe control screen and allow process control
information to be entered. Each event can have different probe control information for complex

application profiles.

&

Note: Eachthermocouple port accepts K-type sensors. These sensors can

be used to monitor the temperature of the board or adjacent components.
The Air-Vac HF C nozzle design provides real-time, temperature-based
process control for BGA devices.

&

Note: These thermocouple ports do not provide isolation between the input

and the output, therefore, an ungrounded thermocouple junctioniis
suggested. Air-Vac part# for ungrounded thermocouple - TC3-08.

= Probe Caontrol

" Probe 1
O Moenitor Only

Process Action
Controls

O Stop Process
O NotIn Use

@ Skip To Next Event

Temp Deg [C] \\

® up O Down

(] Non-Contact Digital Display

X Aiert:IProhe 1@165C |

~Probe 2
O Monitor Only

O Stop Process
@® Not In Use

O Skip To Next Event

Temp Deg [C) \
® Up O Down

O Non-Contact [ Digital Display

O Alert; |

|

Probe 3
O Monitor Only

QO Stop Process
@ NotIn Use

O Skip To Next Event

Temp Deg (C) \
® Up O Down

[ Non-Contact [ Digital Display

O Alert:|

-

[G]

BdRapid

|

Cancel Button

0.K. Button

Probe Temperature
Setpoints
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O.K. Button - This button will cancelthe probe screen TEMPORARILY saving any changes.

&

&

Note: The teach button must be selected to record any profile or probe
changes.

Note: The Save option must be used to permanently save any changes made
toprofiles.

Cancel Button - This button will cancel the probe screen without saving any changes.

Process Action Control Buttons - This set of button allows complex probe
control information to be setup for a specific event.

Monitor Only: Plots the probe temperature without providing any process
control.

Skip To Next Event: Plots the probe temperature in addition to providing the
following process control: When a sample probe temperature is detected that
is equal to or higher than the probe temperature set point (see DRS22 Setup
screen: Probe Temperature Counter parameter), Skip To Next Event will
terminate the currently running event and activate the next sequential event
process control parameters. This parameter can be defined (DRS22 Setup)
to stop the process if the set point temperature is not reached orallowthe
process to continue.

Stop Process: Plots the probe temperature in addition to providing the
following process control: When a sample probe temperature is detected that
is equal to or higher than the probe temperature set point (see DRS22 Setup
screen: Probe Temperature Counter parameter), Stop Process will
terminate the currently running event and terminate all remaining profile
events.

Alert: When a sample probe temperature is detected that is equal to or
higher (lower if Down is selected) than the probe temperature set point (see
Setup screen: Probe Alert Counter parameter), Alert will activate an
audible tone.

Alert Message can be used to provide the operator with an application
specific message during the probe audible tone.

Note: The DRS22 software has a speech (voice) option. This option can be
used to TALK to the operator via the Event and Alert messages. If the

Speech option is activated (DRS22 Setup option), then all messages will be

4-51
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convertedfromtextto speech throughthe speech synthesizer card (see
Appendix C for hardware options or Appendix A for text-to-speech rules). If
the speech option is not active the system will alert the operator by an
audible tone.

Up/Down: These radio buttons tell the system whether to look for
increasing or decreasing probe temperatures (i.e.Ifacooldowneventis
desired the Down radio button should be selected).

Digiial Display: These check boxes determine whether a probe will be
digitally displayed on the Run screen (all active probes are graphically
plotted).

Non-Contact: The DRS22 system has an optional I/R non-contact probe. If
this option is installed, select the Non-Contact check box. The DRS22
software system allows a maximum of the 3 probes. Any combination of
contact and non-contact probes can be used (see Appendix C).

Not In Use: disables the probe.
Rapid - this check box allows the spin buttons (up/down) to be more

precisely controlled (® =10, O =1).

Note: The temperature spin buttons allowthe probe temperature set point to

be adjusted. The operator can also click in the temperature edit boxes and
enter avalue using the keyboard.

Teach Summary

&=

&=

Note: The teach button must be selected to record any changes made to the
eventor probe screen.

Note: The Save option must be used to permanently save any changes made
to profiles.
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C? Note: Parameters stored with each event are:

Nozzle flowrate and heater temperature.
Bottom flowrate and heater temperature.
Nozzle vacuum.

Audible event alert.

Eventmessage.

Events are time-based orfootswitch controlled.
Probe process action controls.

Probe temperature set point.

Audible probe alert.

Probe messages.

@ Note: Zero temperature events are very useful when properly used:

1 An eventwith zero nozzle temperature and a zero nozzle flowrate
can be used to display probe temperatures after a component has
been placed and soldered - this provides the ability to monitor the
component temperature before raising the nozzle.

2, An event with a nozzle temperature of 1 deg C and a positive flowrate
can be used to cool down a nozzle.

@ Note: Be sure to properly define the solder/desolder button. This indicator is
used in file linking and may cause problems if not properly defined.
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Save

Overview- This screen allows profile names to be created, changed and saved.
Additionally, profiles can be linked togetherto create a soldering/desoldering profile system.
Access to this feature can be accomplished by selecting the Option menu (from the main
menu) and clicking on Save or Save As.

Desolder Profile

Save File Edit Box

Directory: Y\WINDOWS\DRS22\PFILES

Save As File: | DESOLDER.DRS !

Link File: | SOLDER.DRS

N —— S P
Photo File: | SAMPLE.BMP I E@] |EII

Link File Edit Box 0.K. Button Cancel Button

MultiMedia Edit Box

Solder Profile

Save File Edit Box

Directory. \WINDOWS\DRS22\PFILES

Save As File: | SOLDER.DRS !

Link File: | DESOLDER.DRS

Phote File: | SAMPLE.BMP | @@

Link File Edit Box 0.K. Button Cancel Button

MultiMedia Edit Box
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Save File Edit Box - Click on this edit box and enter characters from the keyboard. An existing
file name can be changed to a new file name without affecting the existing file (Save As).
Link File Edit Box - Click on this edit box and enter characters from the keyboard. The Run
screen provides a button to toggle between two linked profiles. To properly link a solder and
desolder profile the above example should be followed.

(&~  Note: Thefile andlink name musthave the extension .DRS

included as part of the name. This extension is required by the software to
correctly identify profile names. Profile linking will notwork unless this
extension is added. The format for a file name is a maximum of 8 letters or
numbers followed by the .DRS extension.

Photo File Edit Box - Click on this edit box and enter characters from the keyboard. The Edit
and Open options provide a multimedia button which can be selected to display this video
image. All video image files are automatically saved in the following directory:
c:\windows\drs22\photo.

% Note: All photo file names must have the extension .BMP included as part of

the name. This extension is required by the software to correctly identify
video image names. Photo file will pot work unless this extension is added.
The format for a file name is a maximum of 8 letters or numbers followed by
the .BMP extension.

0.K. Button - Click on this button to save the profile to the hard disk drive. A file saved mes-
sage will be displayed after the operation has

(@z’ Note: Please verify the current directory is correct before saving any profiles.

| Help Message

Profile Save Completed.

completed:
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If new information is being saved to an existing file, a replace file message

=| File Overwrite

@ Replace existing SOLDER.DRS?
will be displayed:

Cancel

Clicking on the cancel button will terminate the Save option. Afile NOT saved message will be
displayed afterthe operation has

=] Help Message

@ Profile Save Was Not Completed.

terminated:
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Disk Utilities

Overview - This screen provides to capability to save profiles from the hard disk
drive to a floppy disk (BACKUP) orload profiles from a floppy disk to the hard disk drive
(RESTORE).

@ Note: To avoid a computer disaster (disk crash) regular backups MUST be
performed.

Backup/restore can be performed on single profile or groups of profiles. When a backup is
performed the full directory path is created on the floppy disk. This can allow many

different profile directories to be saved (backup) to the same disk. Access to this feature can
be accomplished by selecting the Option menu (from the main menu) and clicking on Backup
or Restore.

BACKUP

Selected File[s) Backup Button

<Backup Files> Button

rFiles Directories
L*.DRS —l I ciwindows\drs22\profiles l
bga225d.drs [-]
bga225s.drs
lcc20d.drs )
lec20s.drs Current Hard Disk

qfp160d.drs Drive Directory

qfp160hd.drs
qfp160hs.drs
qfp160s.drs

ook [ ][] [Srimarie tete l

Floppy Disk Drive[s) Message Box 0.K. Button
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@ Warning: Backup will overwrite any matching directory information

previously save to the floppy disk. Please be sure you are inthe correct
directory and have selected only those files that require a backup operation.

O.K. Button - Click on this button to return to the previous screen.

Backup Button - Click on this button to start the backup operation. The system will stop an ask
if you are sure you want to do this operation.

C? Note: Please be careful notto confuse the backup anrestore functions.

@ Warning: Never attempt to cancel or terminate a backup or restore operation.

File Listing - This list box showwhich profiles will be copied during the backup operation.
Enter the profile or groups of profiles in the File Name edit box. If changes are made in the
File Name edit box, press the TAB key to redisplay any changes in the File Name list box.
The current directory is displayed directly above the Directories list box. The current directory
is used to access the profile or groups of profiles entered in the File Name edit box.

(&=  Note: If PBGA*.DRS is entered intothe File Name edit box the list box will
display allthe profiles that start with the letters PBGA and end with .DRS.

Directory Listing - This list box show any sub-directories that may exists. The Operator can
change the current directory by double-clicking on any entries found in this list box. The current
directory is displayed directly above the Directories list box. The currentdirectory is (source
drive) used to access the profile or groups of profiles entered in the File Name edit box.

Floppy Disk Drive(s) - Click on this list box to select the desired backup disk drive
(destination drive). The system defaults to the A: drive.

Summary . Use the Directory Listing list box to select the current directory
(source drive).
. Use the File Name edit box to select the profile or groups of profile.
Press the TAB key after the entering any characters.
. Verify the floppy disk drive (destination drive).

. Press the Backup button to start the copy operation.

. The Message box will display all the file name(s) during the operation.
. Wait until the Message box displays Backup Completed.

. Clickon the O.K. button to return to the Main menu.

RESTORE
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Selected File[s) Restore Button

Restore Profile

[Files Directories ——
I*.DF{S —l La:\windows‘l.drs22!pruliles ‘l H Ll |

bga225d.drs [.]
bga225s.drs

o et Current Floppy Disk
lec20s.drs i Bl
qfp160d.drs rive Directory

qfp160hd.drs
qfp160hs.drs
qfp160s.drs

Drive[s): |a: E LRestnring File: qip160s.drs... l

Floppy Disk Drive(s) Message Box 0.K. Button

@ Warning: Restore will overwrite any matching directory information

currently stored on the hard disk drive. Please be sure you are in the correct
directory and have selected only those files that require arestore operation.

0.K. Button - Click on this button to return to the previous screen.

Restore Button - Click on this button to start the restore operation. The system will stop an ask
if you are sure you want to do this operation.

@ Note: Please be careful notto confuse the backup anrestore functions.

@ Warning: Never attempt to cancel or terminate a backup or restore operation.

File Listing - This list box showwhich profiles will be copied during the restore operation. Enter
the profile or groups of profiles in the File Name edit box. If changes are made in the File
Name edit box, press the TAB key to redisplay any changes in the File Name list box.

The currentdirectory is displayed directly above the Directories list box. The current directory
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IS Usedto access the profile or groups of profiles entered in the File Name saitbox

& Note: If PBGA*.DRS is entered into the File Name edit box the list box will
display all the profiles that start with the letters PBGA and end with .DRS.

Directory Listing - This list box show any sub-directories that may exists. The operator can
change the currentdirectory by double-clicking on any entries found in this list box. The current
directory is displayed directly above the Directories list box. The current directory is (destina-
tion drive) used to access the profile or groups of profiles entered in the File Name edit box.

Floppy Disk Drive(s) - Click on this list box to select the desired backup disk drive
(source drive). The system defaults to the A: drive.

Summary - Use the Directory Listing list box to select the current directory
(destination drive).
. Use the File Name edit box to select the profile or groups of profile.
Pressthe TAB key after the entering any characters.
. Verify the floppy disk drive (source drive).

. Press the Restore button to start the Copy operation.

. The Message box will display all the file name(s) during the operation.
. Wait until the Message box displays Restore Completed.

. Click on the O.K. button to return to the Main menu.

Open Profile
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Directory Listing

Current Directory

Open Profile
rFiles  Directories
File Name [*DRs cwindows\drs22\pfiles [@__ 0-K- Button
Edit Box L— —l u ! e ’
desold.drs [-]
[=]
el
File Listing

" Directory Control

i New Directory: o — Cancel Button

Delete Directory New Directory Name New Directory

Al

Overview - This screen allows profiles stored on the disk to be selected and then opened for
application use. Access to this feature can be accomplished by selecting the Option menu
(from the main menu) and clicking on Open. This option can also be used to temporarily
change the current software directory (The default directory can be adjusted fromthe DRS22
Setup option). This can be accomplished by double-clicking in the directory listing section
and selecting the desired directory. Once the desired directory has been accessed, the O.K.
or Cancel button is selected, and all subsequent Save or Save As operations will write files
tothis directory.

@ Note: Directories can be created or deleted by using the Delete or New
directory buttons.

Add Directory . Enter an directory name in the New Directory edit box.
. Click on the New Directory button.
. Click on the O.K. button to return to the Main menu.

File Name Edit Box - Click on this edit box to enter characters from the keyboard. This name
will be used by the O.K. button to select files into the File Listing.




Air-Vac Engineering 1995 DRS22 4-62

New Directory Edit Box - Click on this edit box to enter characters from the keyboard. This
name will be used by the New Directory button to create a new directory (inthe current direc-
tory) and add it to the Directory Listing.

Current Directory - This display box is used to show the current directory. A default setting is
available in the DRS22 Setup screen.

File Listing - This list box displays all the files that match the characters entered into the File
Name edit box.

Directory Listing - This list box displays all the sub-directories inthe current directory.

O.K. Button - Click on this button when the desired filename or directory is selected. This
button uses the File Name edit box to select files into the File Listing

Cancel - Click on this button to terminate the open option. Any changes to the current directory
will be saved.

Delete Directory Button - Click on this button to remove the current directory.

@ Warning: Be sure the current directory is the desired directory to delete. All

standardfiles will be automatically removed. All sub-directories must be
removed before the currentdirectory can successfully be deleted.

New Directory Button - Click on this button to add a sub-directory to the current di rectory. This
button uses the New Directory edit box to select files into the Directory Listing

@ Note: After the selected profile has been opened, the system will proceed to
the Detail screen, the Notes screen and then to the Run screen.

@ Note: Allthe DRS22 system files are stored in the c:\windows\drs22\system
directory.

Manual
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Overview - Access to this feature can be accomplished by selecting the Control menu (from
the main menu) and clicking on Manual. The main purpose of this screen is to provide the

operator with a procedure for running simple profiles without having to teach a more compli-
cated Run control profile.

There are 2 operating modes for the manual screen:

1. DURATION=0: The operator must enter the flow rate and temperature for the
nozzle and/or the bottom heater(s). In this mode, the operator must set the duration
value equaltozero. The cycle is started by pressing the footswitch. The cycle
time counter (duration) will begin at zero and continue incrementing (seconds) until
the footswitch is pressed a second time (terminating the cycle) or a maximum of 300
seconds isreached (terminating the cycle).

2. DURATION>0: The operator must enter the flowrate and temperature forthe
nozzle and/or the bottom heater(s). In this mode, the operator must enter aduration
value greater than zero. The cycle is started by pressing the footswitch. The
cycle time counter (duration) will begin at the set duration and continue
decrementing (seconds) until the footswitch is pressed asecondtime (terminating
the cycle) or the durationreaches zero (terminating the cycle)

Manual Process Control

[ Top Heater Contral
Flow Rate Temperature

Pé (Deg C]

Top Heater Spin Buttons —-
=] mi]

Bottom Heater Control
Flow Rate Temperature

] [Deg C)

MultiMedia Button

— Prabe Yacuum Button

— Nozzle Vacuum Button

Bottom Heater Spin Buttons —}1-

L

| Top Heater Preheat

)

@ Button
rMiscellaneous EPB{B! = T etom Heter Prenes
[Sec) 200t Bttt

Miscellaneous Spin Buttons —{-- H;ﬁfd, ooe

Sl

L Press DR322 Footswitch To Start Process Cycle 1

— 0.K. Button

ol

Message Box

Diffuser Check Box - This check box can be used for systems that have the diffuser option
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diffuser. When the check box is selected (® = High Flow (9 scfm), ® = Low Flow (3 scfm)) the
bottom flow rate spin buttons are disabled. The diffuser flow rate can be turned OFF by clear-
ing the check box ( 0 ).

MuitiMedia Button - This button will activate the live video option if available (see DRS22
setup and MultiMedia option).

1
\
i
|
i
!
|
5

Probe Vacuum Button - This button will toggle the probe vacuum control on or off.

Nozzle Vacuum Button - This button will toggle the nozzle vacuum control on or off
Nozzle Vacuum can also be toggled on or off by pressing the nozzle vacuum footswitch (op-
tional - notincluded with standard package).

Nozzle PreHeat Button - This button allows preliminary (preheat) or additional (postheat)
manual heat to be applied to the process. The maximum temperature and flow rate will be
selected from the existing profile events.

O.K. Button - This button will terminate any active profile cycle and return the operator to the
mainmenu.

Duration Spin Buttons - these buttons provide the ability to set the maximum time limit for 3
specificevent.
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Message Box - This is a message display area that provides the operator with information
aboutthe ongoing process cycle.

@ Note: If low pressure is detected, a message will be displayed in the

message box and the cycle will be terminated.

@ Note: The DRS22 software has a speech (voice) option. This option can be

used to TALK to the operator via the Event and Alert messages. If the
Speech option is activated (DRS22 Setup option), then all messages will be
converted from text to speech through the speech synthesizercard (see
Appendix C for hardware options or Appendix A for text-to-speech rules). If
the speech option is-not active the system will alert the operator by an
audible tone.

Run
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Desolder { Solder Button Probe Vacuum Button Printer Button 0.K. Button

Nozzle Preheat Button Nozzle Vacuum Button MultiMedia Button

<Nozzle ¥Yacuum> Button

TOF & BOTTOM « PROEE @

Vacuum i ‘

450 \
405

360 \\
315 : N
270 X
225

| Y \
© 155 | \

090 AN \
045

==l

000 003 019 028 038 047 057 066 076 085 095
T 1m e (sec)

| Press DRS22 Footswitch To Start Process Cycle \ \
| A

Message Box Real-Time Displays

Overview - The run screen uses the currently loaded/created profile parameters to automati-
cally monitor and control the process. The operator must press the footswitch to start the
process cycle. Access to this feature can be accomplished by selecting the Control menu
(from the main menu) and clicking on Run.

@ Note: This screen is automatically activated after selecting a profile using the
Open option.

Desolder/Solder Button - This button provides an easy way of toggling between a solder and
desolder profile. Profiles must be properly linked through the Save screen to utilize this fea-
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ture.

Nozzle PreHeat Button - This button allows preliminary (preheat) or additional (postheat)

manual heatto be applied to the process. The maximum temperature and flow rate will be
selected fromthe existing profile events.

Probe Vacuum Button - This button will toggle the probe vacuum control on or off.

Nozzle Vacuum Button - This button will toggle the nozzle vacuum control on or off.

Nozzle Vacuum canalso be toggled on or off by pressing the nozzle vacuum footswitch (op-
tional - notincluded with standard package).

Real-Time Displays - These areas of the screen display real-time process control information.
The time box will count down (seconds) from the total duration. A temperature versus time
graph will plot the control information as the cycle progresses.

. Digital Displays

. Top Heater FlowRate.
. Top Heater - Set Temperature.
. Top Heater - Actual Temperature.
. Bottom Heater Flow Rate.
. Bottom Heater - Set Temperature.
. Bottom Heater - Actual Temperature.
. Probe 1, 2, 3.
. Time

. Nozzle Vacuum Meter.

. Message Box.

. Temperature vs. Time Graph.

MultiMedia Button - This button will activate the live video option if available (see DRS22
setup and MultiMedia option).
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0O.K. Button - This button will terminate any active profile cycle andreturn the operator to the
mainmenu.

Print Button - Pressing the right trackball button activates the graph print option.
Cycle Start Footswitch - Pressing the cycle start footswitch will activate the current profile.

Pressing the cycle start footswitch after a profile is active may either terminate (time-based
event) the profile or skip to the next event (footswitch-based event).

@ Warning: If a profile is developed using a combination of time-based and

footswitch-based events, accidentally pressing the footswitch during a
time-based event will terminate the entire process.

Left Mouse Button - The graph data points can be individually analyzed by clicking
anywhere within the temperature vs time graph. Whenthe left mouse button is pressed, the
system determines what second should be analyzed. The data points corresponding to the
analyzed time will be displayed. The DRS22 software system records data every 3 seconds.
Ananalyzed data point will actually be a 3 second time interval. Therefore, the startingand
ending points of the analyzed data may be different. The data displayed will be either the
starting or ending point of the time interval.

Right Mouse Button - Clicking on this button during a profile cycle will allowa user-defined
number of seconds to be added to current event (DRS22 Setup). This time extension will only
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be allowed once during the total profile.

Message Box - This is a message display area that provides the operator with information
about the ongoing process cycle. Custom messages (see Teach screen) are also displayed
inthis area.

@ Note: If low pressure is detected, a message will be displayed in the
message box and the cycle will be terminated.

@: Note: The DRS22 software has a speech (voice) option. This option can be

used to TALK to the operator via the Event and Alert messages. Ifthe
Speech option is activated (DRS22 Setup option), then all messages will be
converted fromtext to speech through the speech synthesizer card (see
Appendix C for hardware options or Appendix A for text-to-speech rules). If
the speech option is not active the system will alert the operator by an
audible tone.

Export Data
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Overview - This screen provides the ability to save the data points associated with a profile
cycle. After a process cycle is completed, the operator has the option to save the graph data
to an asciifile. The operator must enter a file name. The file name can be any

acceptable DOS format (filename.extension).

@ Note: All exportfiles are written to the following directory:
c:\windows\drs22\export.

Pressing the Export button will save the data to the file name. This information can be

imported into other spreadsheet (Lotus, Excel, etc.) programs for comparisons and

analysis or reloaded directly into the DRS22 software using the Import option.

The format of the exportfile is the following:

. Thefirstline is the software version number.
. The second line is heading information.
. Date.
. Operator name.
. Profile name.
. Thethird line is the total number of data points.
. Lines 4-xxx are the data points for all monitored information (heaters, vacuum
and probes).

Thesefields are numeric and are in 3 second intervals.
. Datafields.

. Time.

. Nozzle temperature - actual.

. Bottom temperature - actual.

. Probe 1 temperature.

. Probe 2 temperature.

. Probe 3 temperature.

. Nozzle vacuum.

. Eventmarker.

. Nozzlerate.

. Bottom rate.

. Nozzle temperature - set point.
. Bottom temperature - set point.

. Probe 1 digital display.
. Probe 2 digital display.
. Probe 3 digital display.

Access to this feature can be accomplished by selecting the Control menu (from the main
menu) and clicking on Export option.
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File Name Edit Box

Export Data

File Name:

0.K. Button Export Button

File Name Edit Box - Click on this edit box to enter characters from the keyboard. This name
will be used by the O.K. button to save the current temperature data points.

@ Note: A system automatically loads afile name template. All files should end
with an extension of (.DAT).

Cancel Button - Click on this button to return to the previous screen without saving
any temperature data.

Export Button - Click on this button to save the current temperature data points to the specified
file.

Import Data
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Overview - This screen provides the ability to load the data points for a profile cycle that was
previously saved using the Export option). The operator must enter the file name. Pressingthe
Import button will save the data to the file name. Access to this feature can be accomplished
by selecting the Control menu (from the main menu) and clicking on Import option. This

information can be imported into other spreadsheet (Lotus, Excel, etc.) programs for compari-
sons and analysis.

Before Import

Graph Display Area

Import File Edit Box import Button Printer Button 0.K. Button

Import Data

File Name:|DESOLD.DAT '

Afterimport
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Analyze Display Areas

Import Data

File Name:|DESOLD.DAT

TOP @ EOTTOM FPROBE @ T!Jf}
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Import File Edit Box - Click on this edit box to enter characters from the keyboard. This name
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will be used by the O.K. button to open a previously saved (using Export) temperature data
file.

Cancel Button - Click on this button to return to the previous screen without opening
atemperature datafile.

Import Button - Click on this button to openapreviously saved (using Export) temperature
datafile.

LeftMouse Button - The graph data points can be individually analyzed by clicking
anywhere within the temperature vs time graph. When the left mouse button is pressed, the
system determines what secondshould be analyzed. The data points corresponding to the
analyzed time will be displayed. The DRS22 software system records data every 3
seconds. An analyzed data point will actually be a 3 second time interval. Therefore, the
starting and ending points of the analyzed data may be different. The data displayed will be
either the starting or ending point of the time interval.

DRS22 Setup
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Overview - Access to this feature can be accomplished by selecting the Setup menu (from
the main menu). The file that contains the following setup parameters is named setup.drs.
This screenis used to calibrate and control the DRS22 machine.

DR322 Setup
r Customer ™ Profile

Name:| COMPANY NAME

Event Alert [sec): |0

Serial i Extend Cycle Time [sec):|0
Directory: | CAWINDOWS\DRS22\PROFILES

Default Top Temp:|0

File:(*.DRS Default Top Rate:|0
-DRS22 ' Default Bottom Temp:|0
. General
Flow R Counter:{ 4000
Prliamp Couner Security [] Default Bottom Rate:|0
Maximum Temperature:| 420 Diffuser [] Idle Temp:| 000
" Probe ' Idle Rate: [J
Temperature Counter:|150 é}l Demo Mode: []
Alert Counter: {100 History: b
5 W Increment Cycle Time [
If ERROR detected - Stop Process Speech Option [J
rNozzle Preheat Multi-Media Option
Run Screen X I Zevac L
0.K. Button Cancel Button

Cancel Button - Click onthis button to return to the previous screen without saving any setup
data.

O.K. Button - Click onthis button to save the setup information to the setup.drs file. Thisfile is
located inthe c:\windows\drs22\systemdirectory.

Customer Parameters
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. Customer Name: This information will be printed on all reports.

. Serial #: The serial number on the white control box (located on the side on
the box) is very for proper machine operation. The software setup file
(setup.drs) and the white control box are calibrated together at the factory.
Each control box has a unique setupfile.

@: Note: The system will not operate properly unless the serial number on the
white control box matches the software serial number.
. Directory: This directory will be opened during the software startup phase.

. File: This file determines which file (or groups offiles) will be displayed when
the Open option is selected.

DRS22 Parameters

. Flow Ramp Counter: This parameter controls the initial activation of the
nozzle and bottom heater flowrate - starting from a zero flow rate to the set
pointflowrate. The higher the number the slower the flowrate increase. The
lower the number the faster the flowrate increase.

. Maximum Temperature (Nozzle): This parameter sets the maximum
nozzle temperature. This value can not be changed.

Probe Parameters

. Temperature / Alert Counter: These two parameters control the time
associated with sensing probe temperature. Normal ly, the system will monitor
the probe temperature and when the set pointtemperature is reached, some
action (stop process or skip to next event) will be activated. When a sample
probe temperature is first detected by the system, that is equal to or greater
than the probe set pointtemperature, a counterisincremented. This counter
will continue to increment every time a sample probe temperature is equal to
or higher than the probe set point temperature. The Probe Temperature
Counter and the Probe Alert Counter control the length of time before a
reflowaction is taken or an audible alert signal is activated. The higherthe
number, the more time it takes for the system to recognize a probe set point.
The lower the number, the less time it takes for the system to recognize a
probe set point. This parameter may vary from computer to computer based
on the processor speed.

. If ERROR Detected - Stop Process: Set this check box to [ if the process
should be terminated when the probe set pointtemperature is notreached.
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When an error occurs, an entry is saved to the error file - identifying the
probe that caused the error. Set this check boxto [ ifthe process should

continue regardless of the whether the probe temperature set point is
reached ornot.

Nozzle Preheat Parameter

0 Run Screen: This check box allows the Nozzle Preheat Button, located

onthe Run screen, to be enabled ® ordisabled O . Some applications have
nozzle preheatincluded asevent 1 inthe profile. Incases like this, the

nozzle preheat can be disabled by clearing this check box [J .

Profile Parameters

. Event Alert: Several events may be required to correctly process a
complex application. The operator has the option to activate an audible alert
signal atthe end of each event. The Event Alert parameter controls the
length of time the audible signal will be active. This parameter is measured in
seconds.

. Extend Cycle Time: This parameter allows a profile cycle to be extended by
a specific number of seconds. If anumber grater than zero is entered, the
cycle can be extended (atanytime, during any event) by pressing the
Right Mouse button. The cycle extension can only be added once per
complete cycle.

. Default Top (Bottom) Rate: This parameter allows a default setting for

nozzle (bottom) flowrate.

. Default Top (Bottom) Temperature: This parameter allows a default
settingforthe nozzle (bottom) temperature.

. General Security: This parameter allows any operator name to be
registered. No operator validation will be performed.

. Diffuser: This parameter works in combination with Idle Rate and Idle Temp
to control the diffuser option (DF 100) (enabled m ,disabled O ).

. Idle Temp: This parameter works in combination with the Idie Rate
parameter to continuously run the bottom heater airata specific temperature.
Thisfeature is used primarily when the diffuser optionis installed on the
DRS22machine (maintaintemperature).

. Idle Rate: This parameter works in combination with the Idle Temp
parameter to continuously run the bottom heater air at a specificflowrate.
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Flow Rates: ® = High Flow (9scfm), ® =LowFlow(3 scfm), NoFlow O .

. Demo Mode: This parameter allows the system to be run without having a
physical connection to the DRS22 machine. Set this parametertoa OO ifa

DRS22 machine is connected to the computer. Set this parametertoa i if
the DRS22 machine is not connected to the computer (demo mode).

. History Mode: Set this parametertoa ® to save a history log entry to the
file history.drs. Thisfileis located inthe c:\windows\drs22\system directory.
Setting this parametertoa O will stop entries from being saved to the
history log. The following fields are stored in the historyfile:

Date.

Operator name.

Profile name.

Actual cycletime.

Maximum top heater temperature.
Maximum bottom heatertemperature.
Maximum probe 1 temperature.
Maximum probe 2 temperature.
Maximum probe 3 temperature.
Board / Serial#.

NOOORA LN

=
=k

. Increment Cycle Time: Set this parameterto a if the time display located

on the Run screen should count up from 0 (zero). Set this parametertoa

if the time display located on the Run screen should count down from the
maximum cycle time.

. Speech Option: Set this parameterto a if the speech (voice) option is

installed in the computer. Set this parametertoa O ifthe speech (voice)

option is not installed in the computer. This option can be used to TALK to
the operator via the Event and Alert messages. Ifthe Speech optionis
activated (DRS22 Setup option), then all messages will be converted from
textto speech through the speech synthesizer card (see Appendix C for
hardware options or Appendix Afor text-to-speechrules). Ifthe speech
option is not active the system will alert the operator by an audible tone.

. MultiMedia Option: Set this parameter to a if the multimedia option is

installed inthe computer. Set this parametertoa O ifthe multimedia option
isnotinstalledinthe computer.

Graph Setup
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Qverview - Access to this feature can be accomplished by selecting the Setup menu (from
the main menu) and clicking on GRAPH. Thefile that contains the following setup parameters

is named setup.drs. This screen is used to select the temperature plots that will be displayed
on the Run screen.

Graph Plot Check Boxes

j[ I ‘Graph Setup
T — I Probe 1
BTop Heater
Probe 2
Bottom Heater
& Probe 3
[&a] [h]
Cancel Button 0.K. Button

Cancel Button - Click on this button to return to the previous screen without writing/saving
any setup data.

O.K. Button - Click on this button to save the setup information to the setup.drsfile.

@ Note: Eachthermocouple portaccepts K-type sensors. These sensors can

be used to monitor the temperature of the board or adjacent components.
The Air-VacHFC nozzle design provides real-time, temperature-based
process control for BGA devices.

@ Note: These thermocouple ports do not provide isolation between the input

and the output, therefore, an ungrounded thermocouplejunction is
suggested. Air-Vac part# for ungrounded thermocouple - TC3-08.

Speech (Voice) Introduction
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Overview - Access to this feature can be accomplished by selecting the Setup menu (from
the main menu) and clicking on Speech Introduction. This screen allows the speech intro-
ductionto be modified. Alltext entered here should followthe text-to-speechrules listedin
Appendix A. Company name, Machine identification code, workstation code, operators lists,

warnings messages and other text can be entered to provide important information during the
software startup phase.

0.K. Button

Speech Introduction

Speech Text:

welcome... to air vac engineering's... d r s 22 system....this system uses
advanced technology to prockss any type of surface mount device.

Speed:| 000

Text-To-Speech Edit Box
O.K. Button - Click on this button to save the speech information to the intro.txt file. This file is
located inthe c:\windows\drs22\system directory.

Speed Spin Buttons - Click on these button to change the speed of the speech card.

Delete Profile
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Overview - This screen allows profiles to be deleted from the disk. To correctly delete a profile,
the operator must first use the Open option to select afile. Access to the delete feature can be
accomplished by selecting the Option menu (from the main menu) and clicking on Delete. A
warning message will be displayed before the file is deleted. In addition to removing thefile
fromthe disk, a backup copy is created using the name TRASHCAN.DRS. This file can be
retrieved and renamed if an accidental deletion occurs.

@ Note: The safety file (TRASHCAN.DRS) is only valid until the next deletion
is performed.

=| Warning Message

@ Continue File Delete: TEMP.DRS 2

‘0K ‘ Cancel
e AN )

O.K Button - Click on this button to initiate the delete function. A file deleted message will be
displayed after the operation has completed:

==I Help Message

Profile Delete Complete.

Cancel Button - Click on this button to terminate the delete function. Afile NOT deleted mes-
sage will be displayed after the operation has terminated:

=L Help Message

@ Profile Delete Was Not Completed.

History File
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Cycle Max Max Probe  Probe Probe
Date Operator Profile Time Top Bottom #1 #2 #3
03/21/95 OPERAT desold 030 350 000 205 ooo 000
03/21/35 OPERAT desold 032 350 000 205 000 000
? Ve —

Print Button 0.K. Button

Overview - This screenis used to display operator activity. This option can be enabled or
disabled from the DRS22 Setup option. If the history optionis enabled, the system will save
an entry each time the machine completes a cycle in the run mode. Access to this feature can

be accomplished by selecting the History menu from the main menu and clicking on Run
File.

Printer Button - Click on this button to send the complete history file to the printer.

O.K. Button - Click on this button to return to the previous screen.

@ Note: The history file will growwithout bound. This file must be routinely

printed and deleted to be sure the software systemfunctions normally. The
Delete History option can be accessed by selecting the Options menu and
click on Delete, click on History, click on Run File.

Error File
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History - ERROR FILE

Cycle Max Max Probe  Probe Probe

Date Operator Profile Time Top Bottom #1 #2 #3
FAmRRERA** PROCESS ERROR - Probe 1

0422{35 OPERAT DESOLD 018 240 220 020 000 000
FermaaEEs* PROCESS ERROR - Probe 1

042295 OPERAT DESOLD 018 240 220 020 000 000

=] [<h |
|

Print Button 0.K. Button

Overview - This screen is used to display probe control error activity. This option can be en-
abled or disabled from the DRS22 Setup option. If the error option is enabled, the system will
save an entry each time the machine fails to reach a probe set point temperature. Access to
this feature can be accomplished by selecting the History menu from the main menu and
clicking on Error File.

Printer Button - Click on this button to sénd the complete history file to the printer.

O.K. Button - Click on this button to return to the previous screen.

@ Note: The errorfile will growwithout bound. Thisfile must be routinely

printed and deleted to be sure the software system functions normally. The
Delete Error File option can be accessed by selecting the Options menu
and click on Delete, click on History, click on Error File.

About
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About DRS22

Air-Yac Engineering Company, Inc.

DRS22 Software
Version 3.10

Copyright 1993 - 1995
30 Progre: 3 5| nue

Seymour, CT. boaos - U.S.A.
Phone: 203-888-9900

Fax: 203-888-114%
———
,!, [ &h |
l

0.K. Button

Overview - This screen is used to determine the software version currently in use by the
DRS22. Access to this feature can be accomplished by selecting the Options menu from the
main menu and clicking on About.

O.K. Button - Click on this button to return to the previous screen.

MultiMedia
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Overview- There are several multimedia options available:

. Video - This option allows a live video source to be displayed. The video source

can be NTSC or PAL type. Clicking on the Video menu option (or button I )

will activate the video window. Video images can be saved for use
with the profile photo linking option or printed for documentation purposes.

Example 1

amkor/anam

225 BOA
DAISY CHAIN
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Example 2
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. Save - This option allows the currently displayed video image to be saved to the
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disk. All photo file names musthave the extension .BMP included as part of the
name. This extension is required by the software to correctly identify video image
names. Photo file will not work unless this extension is added. The format forafile
name is a maximum of 8 letters or numbers followed by the .BMP extension.

Save DRS22 Photo
SAMPLE.BMP Photo Name Edit Box

J |

0.K. Button Cancel Button

O.K. Button - Click on this button to Save the photofile. Thisfile is located in the
c:\windows\drs22\system directory.

Cancel Button - Click on this button to returnto the previous screen without saving any informa-
tion.

. Profile Photo Link - This option allows video images to be linked to application
profiles. The operator has access to these video images to verify board and
component accuracy (or other process related needs).

. Print - This option allows images that were previously saved to be reloaded and
printed on paper. The print option uses the Windows program PAINTBRUSH to
display and print the photo. This tool can be used to add text, draw lines or modify
the photo for specific use in the DRS22 software.

The multimedia optionis available in the followingmodules:

. New/Open/Editscreens.
. Display Linked Photo.
. Print Photo.

. Save screen.
. Photo Linking.

. Openprofile screen.
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. Display Linked Photo.
. Print Photo.

. Manualscreen.
. Live Video.
Save Photo.
. Runscreen,

. Live Video.
. Save Photo.
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Helpful Hints

1. Nozzle Preheat - Preheating the nozzle to the operating temperature will provide a
consistent starting point for each profile. Preheating allows minimal heat absorption,
by the nozzle, during the initial profile startup. Generally preheating takes 30-45
seconds with the nozzle positioned at the highest location.

2. Zerotemperature events - An event with zero nozzle temperature andazeronozzle
flowrate can be used to display probe temperatures after a component has been
placed and soldered - this provides the ability to monitor the component
temperature before raising the nozzle.

3. Nozzle Cool Down Cycle - An event with a nozzle temperature of 1 degCand a
positive flowrate can be used to cool down a nozzle.

4. Thermocouple Ports - Each thermocouple port accepts K type sensors. These ports
do notprovide isolation between the inputand the output, therefore, an ungrounded
thermocouple junctionis suggested.

(Air-Vac part#for ungrounded thermocouple -TC3-08).

= Screen Savers - This software package operates in real-time and all screen savers
should be disabled or removed from Windows 3.x.

6. Profile Linking - The system provides the ability to link solder and desoldering
profiles (or any 2 profiles) together. The Save option provides the edit boxes to
allowthis feature to be implemented. Linking profiles together will eliminate the
operator's requirement to exit the Run screen before loading a related prafile. The

Run screen offers the ' button to toggle between any 2 linked profiles.

7. If the multimedia window is re-sized and/or disappears from the operator's view,
holding down the ALT key and pressing the TAB key will toggle though any open
windows. Look for DRS22 - Live Video; releasing the keys will activate the window.

8. Flow Ramp Counter (DRS22 Setup) - this parameter controls the time that is
required to activate the air flow from 0% flow rate to the set point% flowrate. This
value applies to both electronic flow meters.

. To increase to time, increase the Flow Ramp Counter parameter.
. To decrease the time, decrease the Flow Ramp Counter parameter.

Q. Diffuser Hardware Notes
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. Theright side control box contains the controls forthe upper heater.
@ Note: The right side control box is similar to the standard software box with
the bottom heater controls removed.
. The left side control box contains the controls for the bottom diffuser.

. The main air line connection is made to the left side control box. This
connection also passes through to the right side control box.
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Troubleshooting

1. Network cards of any kind must be removed from the computer. There can exist an
expansion slot addressing conflict that will cause the DRS22 control card to fail.
In addition, the computer that is used to control the DRS22 machine mustbe a
dedicated system that can not be interrupted during the processcycle. The DRS22
software functions inreal-time and any interruption by a network card or system can
cause the application process to fail. The following list describes some problems

that may occur:

. DRS22 cycles on and off without operator involvement.

. Constant lowpressure warning - even when the low pressure sensors are
disconnected.

. Vacuum buttons operate correctly - rest of the systemfails.

@ Note: Air-Vac strongly recommends that all unrelated expansion cards be
removed from the computer.

2, Ifthe high pressure lines connected to the white software control box are greater
than 80 psi, the system may respond with a low pressure warning. When too much
pressure is applied to the system, the vacuum solenoids will not operate
(clicking sound) correctly. Reduce the pressure to 60-80 psi.

3 Ifthe software is not installed in the correct directories (see Software Installation),
the system will not operate correctly.

4. DRS22 report printing (Graphs and Profiles) requires awindows-compatible printer.
Be sure the printer is connected (cable) and the windows printer drivers are
installed. See Windows manual for details on Installing Printer Drivers.

5 Ifthe Temperature Graph lines (Run Screen) are notbeing displayed, check the
Graph Setup option. Graph lines can be selectively displayed and proper
adjustment may be required.

6. Ifthe software automatically cycles (and all the network cards and miscellaneous
cards have been removed), check the Demo Mode indicator on the DRS22 Setup

screen. The check box should be clear ( O ) when connected to the DRS22.

7. If athermocouple channel will not calibrate regardless of the calibration setting, the
cable that connects the computer and the white software control box may be
damaged. Use the schematic(s) to locate the wire for the thermocouple channel that
is causing the problem. If the wire is broken or damaged, the cable must be
replaced.

8. The Idle Rate/Temp controls located onthe DRS22 Setup screen are used when a
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bottom diffuser is installed on the machine. When activated, the Idle controller will
continuously run the bottom heater. Ifthe machine is disconnected (demo mode)
from the computer and the Idle controllers are |eft activated, the system will not
operate properly. The computer may lockup or fail to open profiles correctly. The

machine and the computer must be connected togetherwhenthe Idle controllers are
activated.
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Process Tips

Overview:. A sample profile library can be found in the directory:
C:\WINDOWS\DRS22\PROFILES.

. These profiles include step by step prompts for removal and
replacement of various devices.

. The purpose of this section is to provide some techniques for
improving results.

Component Removal:

1 Open the appropriate software profile for component removal. Be sure to follow all
set up notes. (See Teach section of manual for help in how to create a profile).

7 Insert board into carrier. Use board supports as required.

5, Select the proper gas nozzle. Rotate the nozzle release ring until the clamping
fingers open. Insert into upper heater assembly and rotate ring in opposite direction
to close clamping fingers. Rotate the nozzle until it is square with carrier. Move
carrier until component is under the gas nozzle.

& Note: Use the GNT handling tools to hold HOT nozzles.

4, Looking through the microscope or camera, use the theta adjustment knob to rotate
the nozzle until the bottom edge is parallel to the component body.

5. Lower the gas nozzle using the Z axis knob. View through microscope or camera
and adjust X fine adjustment knob to position SMD in nozzle pilots until SMD is
centered. The distance from the left and right side of the SMD to the outside edge of
the nozzle should be the same. Using the Y fine adjustment knob. finalize the SMD
position in the nozzle pilots. Lock carrier. Raise nozzle slowly approximately 3 - 4
inches above the device. The nozzle should move freely away without interference
or stress to the SMD.

6. Apply flux to solder joints using syringe while viewing through microscope. Preheat
the nozzle to the desired set point in the raised position to assure repeatable cycle
times.
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7. Lower nozzle and begin the reflow cycle. The software profile will automatically
control gas temperature, flow rate and time parameters. The nozzle vacuum can
also be automatically activated at the end of the cycle at which time the Operator
slowly raises the nozzle to remove the device.

@ Note: The operator should visually verify that full reflow has occurred by

viewing the solder joints during the process through the microscope or

camera. If for some reason full reflow has not occurred, the operator can
extend the process cycle by depressing the right side mouse button. The
length of this extension cycle is programmable through the setup screen.

8. Place the component tray under the nozzle and stop vacuum.
9. Removal process complete.

@ Note: Some or all of the described steps are programmable through the

software. These notes are intended to provide an overview of a typical
removal process.

Pad Preparation

. Before a component replacement process begins, the pads must be prepared.
Typical factors which impact the condition of the pads after component removal
include:

Type of flux used.

Compressed air or nitrogen as heat source
Type of device/volume of solder on pads
Quality of removal technique

nal

. An active flux such as water soluble or RMA will typically result in more uniform
pads with less icicling. No clean fluxes typically result in less uniform pads with a
higher degree of icicling. If no clean flux is a requirement. Air-Vac strongly
recommends the use of nitrogen. In general, nitrogen will not only improve pad
quality but will also improve solder joint appearance and quality (i.e. cleaner. more
shiny joints).

. Also, the relatively low volume of solder of fine pitch QFP pads typically will
necessitate more site prep then non-fine pitch pads with heavier solder volume.

. Some typical methods for redressing pads include:

1. Reapplication of flux followed by a touch up process using a chisel point
soldering iron with a small volume of solder on the tip.
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2. Reapplication of flux followed by a hot air heating process using the gas
nozzle to reflow the pads and remove icicles.

3. Total removal of solder using solder wick followed by a reapplication of fresh
solder paste using a micro stencil system.

Component Alignment and Replacement Process

1.

Open the appropriate software profile for component replacement and follow all set
up notes.

Fine pitch QFP's should be fed into the nozzle directly from packaging trays to
eliminate handling damage. BGA devices should be fed into the nozzle using the
BGA insertion tool. It is advisable to use pre-tinned replacement devices.

Once the device is located in the nozzle, activate the vacuum and lift nozzle to its
highest position.

Release microscope adjustment button and push microscope to its highest position.
Grasp vision housing handle and pull vision optics forward to STOP position. This
STOP position is not critical for alignment. Fiber optic lamps will automatically
illuminate. Rotate blue microscope focusing ring or camera focus ring until board is
clearly in focus. Rotate polarizing filter, if necessary, to compensate for PCB
contrast.

While viewing through microscope or camera, lower nozzle until red LED comes on
in center of image. Slowly back off until red LED just disappears. Both the PCB and
SMD images are now in focus. Inspect quality of SMD leads.

Tilt microscope or camera until the component is in center of field of view. Use X
and Y fine adjustment knobs to match SMD leads to PCB footprints. Adjust contrast
of board, if necessary, with polarizing filter. Theta rotation can be accomplished by
turning nozzle/heater theta adjustment knob. When using theta adjustment,
compensate for half the rotation needed, then finalize by readjusting X and Y fine
adjustments. See figure A & B.
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A. The first view shows the leads positioned on the pads, but slightly off in the
Theta positioning.

(? Note: It is important to note that the gap on the pads is the opposite of the

gap on the bottom of the pads. This is an indication that the Theta position is
off.

B. The second view shows the correct position of the leads on the pads where

there is equal spacing around the lead. Be sure to view the top leads with the
bottom, as well as the left to the right.

FEE LARR
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(2 Push vision system back into housing. Fiber optic lamps will automatically shut off.

Using the microscope or camera, lower nozzle with vertical movement knob until
leads are approximately 1 mm above PCB.

o S S e L S ) Y SR

(&=  Warning: Be careful not to bend SMD leads on the solder bumps. Press

footswitch to activate gas flow. Once the PCB pads are molten, place the
SMD onto the footprints. Turn off the nozzle vacuum; discontinue gas flow:
and allow joints to solidify. Raise the gas nozzle and inspect joints.

@ Note: Once a BGA device is aligned, lower the HFC nozzle until it makes

light contact with the board. The nozzle must seal against the board to
achieve desired results.
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@ Note: Some or all of the described steps are programmable through the

software. These notes are intended to provide an overview of a typical
alignment and replacement process.

Additional Process Notes

1.

It is advisable to use pre-tinned replacement components. A pre-tinned SMD with a
solder melting point above the process solder melting point, should be considered.

Rotation of the nozzle to shear the epoxy bonded SMD's can lead to problems.
Many PCB's are so dense that rotation is not physically possible. The downward
pressure of the nozzle on the SMD and the release of this force with rotational
movement, may cause the pad of the adjacent footprint to shear off the PCB. Use a
fine, curved tweezer to pop the SMD into the nozzle vacuum.

For production soldering, a simple fixture can be constructed to load and unload

boards. An aluminum plate with piloting pins can be utilized to locate each board
quickly. Solder is then applied to the board. A component is located within nozzle
pilots, placed, and reflowed.
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4, There are a number of methods to rework assemblies with conformal coatings. It is
recommended that you contact the manufacturer for the process best suited for your
application. The first method is to remove the coating using a solvent. The second
method depends on the type (temp.) of conformal coating used. As long as the
coating is below the melting point of the gas, remove component with conformal
coating on leads. In either case, the remaining solder on the pads must be removed
using a desoldering tool or solder wick. Once the pads are clean, insert the new
component into the nozzle, apply solder, place component, and reflow.

5. When working with ceramic packages (VLSI) with gull-wing type leads, use a 100%
flow rate. The extra heat is needed to overcome the heat sink characteristics of the
ceramic material and allow sufficient heat to the solder joints.

6. Flux should be used in the operating process to enhance solderability. A third
application of flux over the SMD leads will assist in proper solder wetting if wicking
was inadequate after the second application.

74 To help prolong solder life, it is advisable to use nitrogen or another inert gas
through the upper heater system. A separate input at the back of the module is
provided. Nitrogen prevents the solder from oxidizing, giving the existing solder on
the board a greater possibility of being reused.

8. For board support on the underside of very large PCB's, rubber standoffs can be
mounted to the carrier rail. In addition, a magnetic base can be utilized for added
adjustability. Contact Air-Vac for more information.

Temperature / Gas Flow Guidelines

. To remove or solder a surface mount device, sufficient heat must be applied to melt
the solder at all the joints. The amount of heat to the joints should be rapid as not to
affect the die or internal circuitry of the component; yet uniform and gradual as not
to cause thermal shock. This gradual, uniform heat will allow the operator greater
control, resulting in optimum solderability. The flow of heat should be directed as to
minimize the affect to the device and the balance of the assembly.

. The DRS system uses hot air or gas as the
medium to transfer this heat. The heat output can
be expressed as the gas temperature times the
rate of the air flow over the period of time. The
ability to transfer heat (heat transfer coefficient)
increases as the flow increases. To minimize heat
to the assembly, it is beneficial to increase the
flow of air rather than the temperature setting. In
most cases, the temperature should be set at
285°C. Variations will depend on the board and
component characteristics, including adjacent
component spacings.
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DRS P.M. CHECKLIST

Heater Head and Vertical — Remove upper covers

Check for wobble in nozzle cone.

Check nozzle clamp: opens completely and holds, snaps closed by itself.

Run wire brush through vacuum tube.

Check for airtube cracks at heater heat cap and insulation on wires inside.

Check for tie wraps: Tube input, to hold vacuum hose; around hose and tube through
vertical supports.

Clean lead screw vertical shafts and regrease.

7. Clean friction drive with alcohol and Q-tip (DRS26).

8. Check for ease of movement of head trolley and bearing.

el St e

&

Table
1. Check for play in "Y" bearing.
2. Check for play in 'X' bearing.
3. Place glass plate in arms.
a) are arms parallel?
b) check with knife blade in X' and 'Y' — must be within 0.004" at either end.
c) check board support - should be 0.920" for DRS26; 0.634" for DRS22.
_d) check clearance between diffuser and glass - should be +/- 0.010".
Calibration
1. Diffuser set to PSI ;
2. Diffuser low flow at 3.0 scfm.
3. Controller takes commands and heat activates at low flow.
4. Temperature stabilizes at:
a) 300 degree C low flow.
__b) 420 degree C high flow.
Do nozzle flow calibration.
Do nozzle heater calibration.
Check thermocouple calibration ranges: 60 - 240 degree C.
Check Nozzle Vacuum 20" HG.

00 N O

Optics

1. Clean all optics:

eye pieces

focus lens

primary mirror

prism

polarization filter

2. Check vision alignment and sensor height.

3. Rotate polarization filter pads -- should move less than 1/2 a pad on a 20 mil part

DRS26
1. Lock table, go to manual screen.
a) does Force = zero?
____ b) does it return to zero without sticking?
2. Reset cycle counter
3. Delete History and Error files.
4. Power down machine and computer for 5 minutes, then power up.
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Maintenance

Preventative Maintenance Schedule

Daily:

. Clean carrier area of fallen parts

. Wipe painted surfaces with cleaner

. Clean nozzles with flux remover and soft brush--replace vacuum cup if required

. Report any problem to supervisor

Weekly:

. Clean microscope and vision system optics with lens cleaner kit (22.00.296)

. Wipe fluxfromtable, arms and rails--apply film of lubricant

. Apply silicone spray on bearing rails and dove tail rails

Monthly:

. Grease vertical movement, bearing rails, and "Y" axis shafts with toolmaker's
grease

. Check vacuumfilter--replace if necessary

. Check vacuum at nozzle. If not at least 20" Hg vacuum force, clean or replace
muffler, replace vacuumtube, clean vacuum pump.

. Adjust vertical movement tension screw if necessary

. Check air supplyfilter

Bi-Yearly:

1. Check lights and operation

2. Software calibration

3. Vision calibration

4. Grease microscope focus tube with microscope tube "Wild Leitz" MS3-126277
5. Apply anti-seize to clamping fingers

6. Check carrier stiffness

7. Cleanheating element vacuumtube

@ Waming: - Filtered, dry, regulated air must be provided
« Electrical input MUST be 220 volts +/- 10%, 50-60 Hz



Air-Vac Engineering 1995 DRS22 - Maintenance 6-3

Process Preventative Maintenance

. Supply clean compressed air or nitrogen. Do not allow the lines to be changed by
— unauthorized personnel.

@ Warning: - Unfiltered air canresult inthe following problems: premature

heater failure, contaminated flowmeter, vacuum pump, and
moisture exhaust in electrical compartment.

« Unregulated air will shut off solenoid (too high) pressure or
will not allow heater to activate (too low).

« Air requirement: 60-80 PSI, 12 scfm (6 scfm for heater, 6 scfm
- for venturi pump) clean dry compressed air or inert gas + 8scfm
for Diffuser.

- . Change the nozzlewith the GNT3 Theta Rotation Tool or proper pliers.
DO NOT GRAB at the bottom of the nozzle as it will damage the gas nozzle

opening.
. Store nozzles intray. Do not drop nozzles.
= B Do not force the SMD into nozzle. Damage will occur to the nozzle nest, PCB or
component. The vertical movement should be smooth when the componentisin
- thepilots.
. Do not apply excessive flux. Consider fume extraction system.
o . Remove the arrows from repair components. They stick to the inside of the nozzle.
_ . Do not clean nozzle in cleaning solution or degreaser with vacuum cup still
installed
~— . Do not run the process without a vacuum cup. Change cups after long
exposure to heat andflux.

. Transport the unit holding the base. Do not lift unit by the board carrier or
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microscope.
Adjustment Of LED Sensors

To assure the correct position of the PCB and SMD, an electric eye is incorporated.
Alight beamis triggered, activating a red LED which shows up in the view of the
microscope. At this level, both the PCB and the SMD are in focus. Raise the Z axis
slightly to eliminate the red LED from the field of view during alignment.

ifthe LED sensors are properly positioned, the leads and pads should appear to be
in the same viewing plane once the sensor is tripped. If it appears that the
component leads are either above or belowthe pads (i.e. notin same plane), the
LED sensors can be adjusted.

To adjust the sensors, loosen the two screws on the outside of each sensor and
slide the sensor up or down until the red LED flickers off - when the leads and pads
are inthe same plane.

Re-tighten sensorscrews.
Both sensors should be moved up or down approximately the same amount.

Sensor height should be adjusted for BGA repair due to the BGA device being
recessedintothe HFC nozzle.

)

Sensor Adjustment Screws LED Sensor (Bgth Sides of Cube




Air-Vac Engineering 1995 DRS22 - Maintenance

Heater Head Assembly And Element

Key Way
220 V - Part
#16.61.101

Replacement of heater element:

1. Disconnect main power line.

2. Unscrew mounting knob (1) and remove heat shield (2)
from heater head assembly.

3. Using height adjustment knob, lower assembly to the
bottommost position.

4. Remove the allen head screws from the
heater element cap - carefully separate.

5. After noting the position of the key way (for
reinstallation of the element), carefully hold the
connector and remove the element from the
heater housing.

6. Place the new element in the housing, making
sure the tapered end seats fully.

7. Replace the cap with the key way properly
aligned to the element. Be sure the gasket is
installed.

8. Screw down cap evenly so the fit is snug. Be
careful not to over tighten the element (the ele-

ment can be crushed). Be sure an air-tight seal is
created.

9. Perform heater calibration.

Heating Element

*To check condition of heater element, use a digital ohm meter and record pin locations #2 and #6. Approximately
60.5 +/- 1 ohm indicates heating element in good condition.

220 V - Part

THERMOCOUPLE\

#16.61.101

ELEMENT = |

THERMOCOUPLE



Air-Vac Engineering 1995 DRS22 - Maintenance

Temperature Controller Board Replacement

And System Control Board

BOTTOM HEATER TEMPERATURE
CALIBRATION POTENTIOMETER

UPPER HEATER TEMPERATURE b
CALIBRATION POTENTIOMETER \ o=

SYSTEM PCB

BOTTOM HEATER
NOZZLE TEMPERATURE TEMPERATURE
CONTROL BOARD CONTROL BOARD

CENTIGRADE OR }
FAHRENHEIT ADJUSTMENT

LEFT S FOR
TEMPERATURE CONTROL = rleI’(I;;AD 2
JARD # 16.60.191
RIBBON 4

CABLE - | BROWN

N \ O O ‘E} —— BLUE

TEMP ~——— GREEN
5 co:;ngnuen o

RED ~~114 + H— GREEN (Large)
RED D 6 BLUE
GREEN—HL D\_D O O [BH—— yacx

(smal) \

ADJUSTMENT POTENTIOMETER
FOR SAFETY THERMOCOUPLE

CALIBRATION.

RIGHT 2 PINS FOR
FAHRENHEIT
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Height Adjustment

Should the friction in the “Z" axis movement need to be adjusted, locate the tension screw on
the underside of white support arm. Using a straight blade screwdriver, rotate screw (1) until proper
friction is obtained (maintains position).

To lock vertical movement assembly and remove knobs,
insert shaft through hole (2) located at back of heater head
unit (approx. 4 mm dia.)

ak D

=
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Gas Nozzle Vacuum Cup

Flux vapors and heat will break down the silicone vacuum cup in the gas nozzle, causing it to
become brittle and unable to maintain a seal for vacuum. If the component becomes difficult to
remove, even though solder is molten, it is an indication the vacuum cup should be replaced.

Note: Remove the vacuum cup before cleaning the gas nozzle with flux removing chemicals as they will affect the
vacuum cup material. Part #VC9165-1/4, VC9165-3/8, VC916S-1/8GH and VC9165-1/2

MUFFLER

YACUUM PUMP-NOZZLE VACUUM PUMP-PROBE

VACUUM CUP

Flux vapors and/or material can enter the gas nozzle Material can also deposit in the muffler causing back
vacuum line. A plugged or cracked line will affect the pressure to the nozzle vacuum pump. Remove material or
vacuum to the vacuum cup. Clean andior replace if replace muffler. Part #SIFZ.

necessary. Part #91.34.109.

Should material accumulate in the Vacuum Transducer
Pump, disassemble and remove the material using a sol-
vent. Be careful not to deform internal portion. Part #
HAV-128-DRS.
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Y- BEARING ADJUSTMENT

TOOLS
1\8 Inch Allen
3mm Allen

Reference Drawing B

NOTE: All screws are referred to as wrench size needed for procedure.

1

2)

3)

4)

5)

6)

7

8)

9

10)
11)

12)

Bring the carrier to the forward most position, center carrier, and lock in place.

Remove the two 1\8" Allen screws#3 holding the dovetail to the carrier. (Refer to drawing C)
Lift the diffuser plate and locate the 4 access holes to the x-bearing plate. Loosen two 1/16 set
screws #4 Drawing A. Remove the front two 3mm allen screws, #2 Drawing A.

Loosenreartwo only.

The carrier assembly is now free of the y-bearing plate #3. Move the carrier
assembly to the back of the DRS in order to access the Y- bearing.

Tighten the 2 3mm Allen screws #1 holding the left bearing to the y-bearing plate.

To adjust the y-bearings loosen the two 3mm Allen screws #1 that hold the right side bearing to
the y-bearing plate.

Tighten a small amount on the 3mm Allen #2 in the center of the right side bearing. Tightenthe
two 3mm Allen #1 screws holding the right bearing.

Check the y-bearing assembly for excessive play by twisting the bearing plate left and right.
There should be less than 1\16" play in the assembly.

The bearing assembly is adjusted correctly when the left to right play is less than 1\16" and
the bearing assembly moves freely from front to back.

Repeat steps 6-8 until no more adjustment is necessary.
Reattach the carrier and x-bearing plate to the y-bearing plate.

Attach the carrier/ diffuser assembly to the x-axis.
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DIFFUSER LEVELING

TOOLS

Free Standing Board Support 1\4 Inch Plate Glass 8x10 Inch Square
1\8 Inch Allen

1\16 Inch Allen

Reference Drawing C

NOTE: All screws are referred to as wrench size needed for procedure.
1) Usethel2" board support to set height and levelness of the diffuser plate.

2) Place 1\4" plate glass in carrier. Center the glass over diffuser and
lock in place.

3) Place 12" board support on the front left of the diffuser.

4) Slide the support under the glass. The diffuser plate should be adjusted so the support contacts the
glass consistently at various points on the plate.

NOTE: The support should just touch the glass and still be free to move

5) Remove the board support.

6) ADJUSTMENT: Loosen the(2 ) 1\8" Allen screws #3 on both left and right side of diffuser.

7 Tighten or loosen the front left 116" Allen screw (#4) in order to increase or decrease pressure of
the board support to the glass; as determined in step 4.

8) Tighten the 2 1\8" Allen screws (#3).
NOTE: Do not over tighten # 3 screws. This will adversely effect the leveling procedure.

9) Place the board support back on the diffuser and slide under the glass. Check for firm contact
with the glass and freedom of movement.

10)  Repeat steps 4-9 on all 4 comers of the diffuser until no more adjustment is needed.
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CARRIER LEVELING

TOOLS

Ncal 4 Nozzle 1\4 Inch plate glass 8 x 10 Inches square
5\32 Allen

3\32 Allen

Reference Drawing A

NOTE: All screws are referred to as wrench size needed for procedure.
1) Attach the Ncal 4 nozzle to the DRS.

2) Place the 14" plate glass in the carrier arms. Center the glass from front to back ofthe carrier
arms. Lock the glass to the carmer.

3) Center the glass under the nozzle from front to back and left to right. Lock the carrier.
4) The blade of the nozzle should run from left to right as viewed from the front of the DRS.

5) Lower the nozzle until the blade is just above the glass. Do not hit the glass with the
blade ofthe nozzle.

NOTE: Ifthe nozzle hits the glass plate, raise the nozzle, release the nozzle clamps, and then

reclamp the nozzle into place.

6) View the gap between the bottom of the blade and the top of the glass. The gap should appear
even across the span of the blade.

7 If the gap is off adjust as follows: Determine weather the right orleft side ofthe blade has the
greatest distance between the bottom of the blade and the top of glass.

8) Raise the nozzle 1 inch off of the glass. Go to the outside edge of the carrier assembly as
determinedin step 7 to make adjustments. Loosen the two 5\32" Allen screws #8 that hold
the carrier arms to the carrier rail #6 . Tighten the 3\32" Allen screws #7, 1\8 ofa turn.
Tighten the 2 5\32" Allen screws (#8) that hold the carrier arms.

9 Repeat steps 5 - 8 until no more adjustment is needed.

10)  Turnthenozzle 90 degrees and repeat steps 5-9 for adjustment of carrier front to back.
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Temperature Control Board
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Air-Vac Engineering

DRS22 - Schematics

7-5

6 ft. Cable: Computer to Software Control Box
40 Pin / 25 Pin Connectors

40 Pin Computer
Female Connector

digital input (white/black)

15 Lawer heater low pressure signal
digital input (brown/white)

17 | Audible buzzer control
digital output (orange)

13 12 11 10 8 g 7T 6

(yellow/white)
3 4
5 6 Thermocouple #3 temperature voltage
analog input (white/brown)
7 8 ‘Thermocouple #2 temperature voltage
analog mput (red/white)
9 Thermocouple #1 temperature voltage 10 Lower heater temperature voltage
analog input (white/red) analog input (blue)
11 Upper heater temperature voltage 12
analog input (red)
13 14 Audible buzzer control
digital output (orange) |
15 Probe vacuum control 16 Lower heater control
digital output (black/white) digital output (brown)
17 High Flow Solenoid 18 Nozzle vacuum conitrol
digital output (green)
19 Upper heater control el Low Flow Solencid
digital output (purple)
21 Lower heater low pressure signal b Upper heater low pressure signal
digital input (brown/white) digital input (white/black)
b} Jumpered to pin 27 (black) (+5 Volt DC) 24 Jumpered to pin 28 (black] (+5 Volt DC)
25 Jumpered to pin 21 (black) (+5 Volt DC) |26 Jumpered to pin 22 (black) (+5 Velt DC)
7 Cycle start footswitch signal 28 ‘Nozzle vacuum footswitch signal
digital input (black) digital input (yellow)
2 30
31 32
33 k]
35 36 Lower heater
electronic flow meter control
analog output (orange/white)
pm =1 38 Upper heater
4 electronic flow meter control
8 Low Flow Solenoid analog output (white/orange)
g MNozzle vacuum control | 1 20
digital output (green)
10 Probe vacuum control
digital output (black/white)
11 High Flow Solenoid
12
13 =
T e e 25 Pin Software Control Box

Female Connector

g 4 3 2 1

12 T voltage

aralog input (whitebrown)

19

20 Thermocouple #2 temperature voltage
| anslog input (red/white)

e @ © 0 0 o8 © 0 0 O0 0 0

| @ 0 0 0 O O ®@ O O @ 0 O

21

voltage

Th le#1
analog input (whitefred)

B N Bz 2 W e

e Lower heater
electronic flow meter control
analog output (orange/whitc)

3 Upper heater
| electrenic flow meter control
analog output (white/crange)

24 Digital ground
(yellowiwhite)

(Front View)

Note: ® Represents Electrical Connection.
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Air-Vac Engineering DRS22 - Schematics

2 ft. Cable: DRS22 to Software Control Box
25 Pin / 25 Pin Connectors

4 digital output (black)
25 Pin DRS22 Male Connector 2 Nazda vacsum footowiih Agna
digital output (yellow)
3 Upper temperature vol
1 2 3 4 5§ 6 7 8 8 1 1 12 1 R e b
4 Upper heater control
0 0 0 0 0 @ ©6 0 0 © 0 @ digital input (purple)
5 Lower heater termperature voltage
® ¢ ¢ ¢ © ® 0O @ ® o ® O analog output (blue)
6 I.Io\?vu'_heam'wnuol
14 15 1B 17 18 18 W 21 2 23 24 X digital input (brovm)
:
. . 8 Low Flow Solencid  (white / brown
Note: © Represents Electrical Connection. - e ol
) digital input (orange)
(Front VIEW} 10 Probe vacuum control
digital input (green)
1n High Flow Solenoid  (red / white)
12 Digital ground
(black/white)
13
14
15
16
17
Cyele start footswitch signal 18
digital output (black) 19
L5 Nozzle vacuum footswatch signal 20 o dind
digital output (yellow) (D'm‘,m)
3 Upper heater temperature voltage 21
analog output (red)
4 Upper heater control -
digital input (purple) el
5 Lower heater temperature voltage 24
snalog oudput (hibe) 25 24 volt DC (brown/white)
6 Lower heater control
digital input (brown)
T
8 Low Flow Solencid  (white / brown)
9 Nozzle vacuum control
digital input (orange)
10 Probe vacuum control
digital input (green)
T High Flow Solenoid _ (red / white)
12 Digital ground .
(biack/white) 25 Pin Software Control Box
13
- Male Connector
:Z 1 2 3 4 5 6 7 8 9 10 1 12 13
17 000 0 O O@ @ 00 0 0 e
18
19 e ® ¢ @ & ® 0O @ @ & ® O
20 Digi_nalgromd
(white/black) 14 15 16 17 18 19 20 20 2 2B U X
21
2 Note: © Represents Electrical Connection.
23 .
2 (Front View)
25 24 volt DC (brown/white)
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7-7

Software Control Box
General Arrangement

Thermocouple Channels

: Low PSI
Switch

DRS Air Nitrogen
25 Pin Connection Connection
Connector

Computer
25 Pin
Connector
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Software Control Box Schematic

DRS22 - Schematics
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X-Y Drive System

Part Number

Microscope

22.00.139
11.70.101
22.00.141
22.00.157
22.00.158
22.00.159
10.21.179
22.00.153
22.00.156
22.00.154

Part Number

Power Supply - FiberOptic

22.03.125
10.31.132
14.80.101
14.80.100
22.00.299
22.00.289
10.43.107
22.00.228
11.70.144
22.00.288
22.00.286
22.00.287
22.00.281
11.70.146
14.80.102

8-1

DRS22 Spare Parts List

Part Number

16.40.122
16.60.196

Heater Head Assembly

Part Number

22.00.247
22.00.249
22.00.83
22.01.59
22.01.63
22.00.94

Description

Rubber Pad

Spring

Ring (Guiding Sleeve)
Friction Brake Support
Friction Pad

Plate

Screw

Brake Shaft

Knob

Eccentric Knob (Brake Clamping Cam)

Description
Lamp (complete)
Support Screw
Eye Piece (10x)
Binocular "Wild"
Eccentric Screw
Support Screw
Spring Washer
Pressure Screw
Spring

Slide Pin

Push Pin
Washer

Lock Knob
Spring

Eye Cup

Description
Ring Transformer
Vision Connection Board (complete)

Description
Roller

Vacuum Tube
Clamping Finger
Upper Cone
Spring

Spring Clip



DRS22 Spare Parts List (cont.)

Vertical Movement and Theta Rotation

Part Number
22.00.219
22.00.222
22.00.223
22.00.228
22.00.230
22.00.236
11.20.100
11.22.103
11.22.104 .
11.70.138
11.01.149
10.31.178
10.00.130

Additional DRS22 Spare Parts

Vacuum Pump Assembly
Part Number Description
13.10.110 Air Solenoid
13.32.182 Plug Screw

Description
Gear

Hub

Washer
Pressure Screw
Brake Pad
Clamp
Bushing

Guide Bushing
Guide Bushing
Spring

Belt

Cap

Stud

Part Number Description
22.00.317 Polarizing Filter
22.00.321 Vision Cube
22.00.314 FiberOptic Assembly
22.00.258 Heater Head Wire Harness
14.52.101 Halogen Bulb for PCB
16.31.119 Main Power Switch
10.40.464 Pulley
16.31.133 Main Power Switch Cap

16.31.134 Lamp Switch Cap



AIR-VAC ENGINEERING

DRS22 (schematics)

8-3

SPARE PARTS LIST

Part

Heating Element (220 volt)
Flow Meter

Eye Cups (Pair)
Temperature Control Board
Power/Light Switch

Red Cover (Power)

White Cover (Lights)
Bulb28v/12w (Power/Lights)
Air Solenoid (Pneumatic)

Air Solenoid (Vacuum)
Nozzle Vacuum Tubing (2 ft)
Vertical Movement Belt
Brass Pin (PCB Carrier Arm)
Nylatch (mount) - White
Nylatch (knob) - Black
Nylatch (mount) - Black
Nylatch (knob) - Black
Halogen Bulb (Spot Lite - 12v/5w) (Microscope)
Nozzle Handling Plier (Large)
Nozzle Handling Plier (Small)
Vacuum Cup Assortment
Nozzle Vacuum Transducer Pump
Nozzle Vacuum Mufiler
Vacuum Probe

Probe Tip

Vacuum Probe Tubing (6 ft)
Syringe ($cc)

\Needle (.0201D)

Discrete Tweezer

Fiber Optic Bulb

Probe Vacuum Transducer
Gasket, Heater Head Cap
Felt VacuumFilter

Number

16.61.101
13.32.202 (Baseunit)
14.80.102
16.60.191
16.31.119
16.31.117
16.31.118
16.32.101
13.10.108 (Base unit)
13.10.110
91.34.109
11.01.149
22.00.187 (Baseunit)
12.04.105
12.04.107
12.04.104
12.04.106
14.00.15
GNT4

GNT1
VCASST
HAV128-DRS
SIFZ

3CP-100
29A3

FT-11

TS5LL
TS21X1
103A-CA
EPX
AVRO093H
21.00.98
F1AE



Air-Vac Engineering 1995 DRS22 - Schematics 8-4

Heater Head Assembly
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. GUIDE RING, #22.00.245

. HOUSING, #22.00.250

. ROLLER, #22.00.247

. HAND RING, #22.00.251

. VACUUM TUBE, #22.00.249

. CLAMPING FINGER, #21.00.83
. UPPER CONE, #21.01.59

. PIN, #10.02.382

£ 11. SPRING, #21.01.63

12. Springclip. #21.00.94
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Air-Vac Engineering 1995 DRS22 - Schematics 8-5

Power Supply - Fiber Optic

b —-ufl

2 -'Er.‘ @ @: ?

220V SCHEMATIC
— BL RT
' 220\!% u# I 14.5V
o af - :i RT =y
. PA BN
gl 1. LAMP SOCKET WITH CABLE, #14.52.112
P -ail 2. HALOGEN LAMP 14.5VI90W, #13.52.101
2 =3z 3. LAMP HOLDER, #14.52.114
Za 2+ 4. FILTER HOLDER, #22.00.332
rzz 5. FILTER, #14.52.102
20a 6. RING TRANSFORMER, #16.40.122
I \\ ll_

i

Fiber Optic Lamp Assembly



Air-Vac Engineering 1995 DRS22 - Schematics

Microscope
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1. LAMP (complete), #22.03.125 14. SET SCREW M3X8, #10.02.104
3. GUIDE, #22.00.271 15. WASHER, #10.40.496
4. SUPPORT SCREW, #10.31.132 16. SCREW M3X10, #10.04.126
5. EYE PIECE (10X), #14.80.101 17. PRESSURE SCREW, #22.00.228
6. BINOCULAR “WILD", #14.80.100 18. SPRING, #11.70.144
7. ECCENTRIC SCREW, #22.00.299 19. SLIDE PIN, #22.00.288
8. SUPPORT SCREW, #22.00.289 20. PUSH PIN, #22.00.286
9. SPRING WASHER, #10.43.107 21. WASHER, #22.00.287
10. MOUNTING RING, #22.00.292 22. LOCK KNOB, #22.00.281
11. GUIDE SCREW, #22.00.294 23. SPRING, #11.70,146
12. ROTATION RING, #22.00.293 24. EYE CUP #14.80.102

13. FOCUSING RING, #22.00.290



Air-Vac Engineering 1995 DRS22 - Schematics

Vacuum Pump Assembly
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PARTS LIST:

0/00NO L AN

AIR SOLENOID, #13.10.110

VACUUM TRANSDUCER (Nozzle), #HAV128-DRS
VACUUM TRANSDUCER (Probe), #AVRO93H
MUFFLER, #SIFZ

MUFFLER, #S18

MANIFOLD, #13.32.210

PLUG SCREW, #13.32.182

ANGLE FITTING, #13.32.174

REDUCER FITTING, #13.32.148

FITTING, #13.32.200

NIPPLE, #13.32.179

CONNECTION (IN), #13.32.196



Air-Vac Engineering 1995 DRS22 - Schematics

X-Y Drive System
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Air-Vac Engineering 1995 DRS22 - Schematics

Vertical Movement and Theta Rotation
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Air-Vac Engineering 1995 DRS22

8-10

PARTS LIST:

2. SYSTEM PCB, #16.60.197
3. TEMP. CONTROLLER BOARD (upper heater), #16.60.191
4. TRANSFORMER 220v/24V, #16.40.127
5. TEMP. CONTROLLER BOARD (bottom heater), #16.60.191
10. 220 VOLT FUSE (10A) #16.42.114
12. RELAY #16.24.111
14. AC FILTER (20A), #16.45.102
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4-1-97

17.A.17
17.B.40
17.A.101
17.A.57
10.E.90
10.E.91
17.A.33
1.B.
17.A.66
17.B.118
178117
13.D.102
17.B.113
12.E.65
13.D.101
10.B.61
17.B.120
5.A1
5.B.109
11.D.38
18.

18.
10.A3

ZT
ZT
ZT
ZT
ZT
ZT
ZT
T
ZT
ZT
ZT
ZT
ZT
ZT
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AIR-VAC TOOL KIT - DRS 22/26

8-11

DRS2IKITS

TSSLL
103ACA
GNT-4
9005.03.025
9005.03.026
GNS-1
VCASST
CT1
16.42.114
16.42.106
9002.04.039

12875
9002.04.018
0100.01.131
16.42.126
STB7

AS15

12050
9005.03.027
9005.03.027

SYRINGE

TWEEZER

CUP OF TOOL MAKERS GREASE
GAS NOZZLE TOOL

3/32 BALL DRIVER

7/64 BALL DRIVER

GAS NOZZLE STAND

VC ASSORTMENT

COMPONENT HANDLING TRAY

T10 AMP FUSE (diffuser and transformer)
T4 AMP FUSE (on board trasformer fuse)
T1.25 AMP FUSE (ring transformer)

T1.0 AMP FUSE (transformer)

AG15 AMP FUSE (main)

AG10 AMP FUSE (main, software box only)
AG 250 (diffuser control box)

T12.5 (power supply, DRS-26)

STB WIRE BRUSH

ANTI-SIEZE

AMERICAN ALLEN SET

NOZZLE TUBE (calibration nozzle)
PLASTIC CASE (calibration plate)

0100.05.050 FREE STANDING BOARD SUPPORTS (DRS22)
(DRS-26 SUPPORTS WILL REPLACE DRS-22 SUPPORTS AS REQUIRED)
SUPPLEMENT TOOL KIT
48" OF 1/4DIA. TUBE

19.30.145 6 pcs. ALLEN WRENCH SET 1.5 -5 mm
GNT2 NOZZLE PIN THETA TOOL

19.37.100 LIGHT CAP EXTRACTOR TOOL

GNT-1 GAS NOZZLE TOOL

3CP-100 VACUUM PROBE

29A3 PROBE TIP

VC916N-3/16 VACUUM CUP

19.11.127 #5 SLOTTED SCREW DRIVER

19.11.115 PHILIPS SCREW DRIVER

14.00.15 12V SWHALOGEN BULBS
-16.32.101 SWITCH BULBS 28V

19.37.102 BULB EXTRACTOR TOOL

SWITCH SHROUDS (installed)



MANUAL/INDEX

DIFFUSER CARRIER ASSEMBLY

Description

. Rail Shaft Front
. Rail Shaft Rear
. Corner Support Segment

. Small Board Lock Assembly

. X-Axis Bearing Plate
. Bearing Adj. Screw 6-32-1/4 Set Screw
. Screw 8-32 x 1/2" Socket
. X-Bearing Adj. Plate

Wl a9 o | | W o=

. Bearing Block Assembly

. DRS26 Rail Spacer Block
. Screw 8-32 x 1/2" Socket

. Board Support Sub Assembly

. Board Support Rail

. DRS26 Spacer Board Support
. Support Bracket

. Spring Board Clamp

. Spacer (Spring)

. Screw 6-32 x 1/2 Flat

. Screw 4-40 x 5/8 Socket
. Screw 8-32 x 5/8 Socket
. Rail Support

. Screw 6-32 x 3/8 Flat

. Carrier Level Plate

. Hinge Latch Bushing

. Hinge Support Latch

- Rail Hinge Assembly |

. Thrust Bronze Bearing
. Screw 4-40 x 3/4 Flat
. Nut 4-40 Hex

18B

Oty. Location Part Number
1 10B49 0100.03.101
1 10B53 0100.03.102
2 10E85 0110.03.129
2
1 10A113 0100.03.110
2 11A
3 41A
1 10B70 0100.03.124
4 10C117 0100.03.045
4 10D110 0103.03.108
4 41A
6
2 10B97 0100.03.105
4 10D9%4 0103.05.104
4 10B65 0100.05.101
4 12E104 12374
4 10A109 0100.65.102
4 100A
8 107A
4 42B
2 10B101 0100.03.106
3 69A
2 10B69 0100.03.123
4 10B66 0100.03.109
2 10B68 0100.03.108
2
2 10B67 0100.03.120
2 17A
2

8-12



MANUAL/INDEX

@6) RAIL HINGE ASSEMBLY

Description Oty. Location Part Number

1. Screw 10-32 x 1" Socket 2 26A

2. Rail Hinge 1 10B105 0100.03.107
3. Set Screw Cone Point 2 10E57 9000.10.000
4. Screw 4-40 x 3/8 Button 1 95B

5. Bevel Washer 1 10A110 0100.03.121
6. Swivel Clamp 1 10A111 0100.03.122
7. Flanged Bronze Bearing 1 10B74 0100.03.111

(i2) BOARD SUPPORT ASSEMBLY

Description

1. Board Lock Knob Assembly

2. Rail Clamp
3. Washer #8 SAE
4. Spring
5A. Large Support
5B. Small Support

Description

. Lock Knob Assembly
. Bearing Block

. Roll Pin

. Linear Ball Bearing

. Wave Spring
Locking Ring

- RV N

. Screw 6-32 x 1/4 Button

Qty. Location Part Number
1 10B79 0100.03.043
1 10B58 0100.03.114
1 45A
1 12E104 12374
1 10D86 0110.03.127
1 10D85 0100.03.128
(9) BEARING BLOCK ASSEMBLY
Oty. Location Part Number
1 10D89 0110.03.046
1 10C113 0100.03.103
Z
2 10B59 0100.03.119
1 10D90 9005.02.001
1 10D91 0110.03.104
2

1B

8-13



RAIL HINGE
ASSEMBLY VIEW

BOARD LOCK
ASSEMBLY VIEW

DIFFUSER CARRIER
ASSEMBLY VIEW

8-14
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drs/diffuser 2 11-96

DIFFUSER PLATE ASSEMBLY
DRAWING VIEW D

TO DRAWING E




manual/index

DIFFUSER PLATE ASSEMBLY

DESCRIPTION QTY. LOCATION PART NUMBER
1. Top Plate 1 10.A.17 0100.01.101
2. Dove Tail 1 10.D.121 0103.03.107
3. Bottom Plate 1 10.A.21 0100.01.102
4. PanHead 13 4-40x 3/16
5. Bottom Plate Spacer 2 10.E.69 0100.01.140
6. Dove Tail Bracket, Rear 2 10.A.34 0100.01.105
7. Dove Tail Bracket, Front 2 10.A.33 0100.01.104
8. 6-32x2.0 SHC 2

9. 4-40 x 1/2 Flat Head 8

10. Insulator Plate 1 10.A.25 0100.01.103
11. 4-40 x 1/4 Pan Head 4

12. #4 Star Washer 4
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DRS/DIFFUSER 2

HEATER BLOCK ASSEMBLY
DRAWING VIEW E




manual/index 8-21

HEATER BLOCK ASSEMBLY

Description Oty. Location Part Number
1. 6-32x 5/8 Flat Head 9

2. Heater Block 1 10.A.45 0100.01.106
3. Spacer 10 10.A.50 1000.00.106
4. Insulation 1 10.A.73 0100.01.115
5. Cable Heat Shield 1 10.A.49 0100.01.108
6. Rivet 6

7. Heater Heaet Shield 1 10.A.53 0100.01.107

8. 6-32 x 3/8 Pan Head 4
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manual/index

HEATER BLOCK ELECTRICAL & AIR ASSEMBLY

DESCRIPTION

1. Wire Sheathing

2. Ground Wire 18 awg, green

. Stainless Steel Conduit

(9]

4. Clear Tube

5. Air Tube, Front

6. Clear Tube

7. 3/8 x Shrink Tube
8. 2000 Watt Heater

9. 6-32 x 1/4 set screw

OTY.
52"

8]"

3"

29"

1

2.5"

12"

LOCATION

13.CH

10.C.9

16C17

10.A.66

16C17

10.E.49

PART NUMBER

9002.00.064

0100.01.117

TC3-14

0100.01.110

TC3-14

0100.01.120



Page 1l of 3

6-20-2000

DOUBLE DIFFUSER
Cover, Internal Control Box - Assembled View
0101.02.043

PATH: MAC\Air-Vac\DRS22\22A ssm.pm6

§ D)

N =

_/mm.u Moy .
N Y

(8-24)



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000 Page 2 of 3

i 5P [@’
'
| L
SEE %& )
- . @

SEE NOTE 1
P

DOUBLE DIFFUSER
Cover, Internal Control Box - Exploded View - 0101.02.043

(8-25) 2



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6

DOUBLE DIFFUSER
Cover, Internal Control Box - Parts List

©o N g wbdPE
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(8-26)

6-20-2000

Description

Cover

Bulkhead Fitting

Nut, Bulkhead Fitting
Buzzer

Nut, 6-32

Hinge 12"

Screw, 8-32 x 1/4” SHC
Screw, 6-32 x 3/8” Low Head
Washer #8, SAE

Nut, 8-32

Thermocouple Channels
Manifold Assembly
Washer #6 SAE

Screw, 6-32 x 2.0 SHC
PCOOL Pneumatics Assembly
Nozzle Pneumatics Assembly
End Tab

Terminal Blocks

Ground Block

Din Rail 4 3/4”

Washer #10 SAE

Washer #10 External Star
Nut, 10-32

Bulkhead, Barb Fitting
Harness

Hardware, D-Sub

Wire Tie Mounts

Labels

90 Degree Strain Relief
Strain Relief Nut

9-Pin Cable

NOTES:. Refer To Drawing
1. Placewire tie mounts as shown.

2. Make labels and place as shown.

Qty. Location Part Number
1 10721 0101.02.107
2 11A58 12710
2 11A57 12710-1
1 16D37 TC3-28
10
1 10E27 0101.02.105
6
4
4
4
3 16D81 TC3-02
1 10E37 0101.02.040
2
2
1 N/A N/A
1 10E82 0101.02.041
1 8A56 9002.03.004
11 8A53 9002.03.000
1 8A5H4 9002.03.001
1 10719 0101.02.102
2
2
2
1 New 9001.00.050
1 16D33 TC3-30A
2 16D94 TC3-33
6
1 10E65 9002.02.003
1 10E66 9002.02.004
1 10C125 0100.01.132

Page 3 of 3



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6

DRS22
PCOOL Pneumatics - Sub Assembly

(8-27)

6-20-2000 Page 1 of 2




PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000

Page 2 of 2
DRS22
PCOOL Pneumatics - Parts List
Description Qty. Location Part Number

1. 1/8” NPT - 1/8” Barb Elbow 1 TC3-25 16D79
2. Proportional Valve 1 TC3-05 16D121
3. 1/8” NPT Hex Nipple 1 TC3-23 16D80
4. Air Regulator 1 TC3-04 16C105
5. 1/8” NPT - 3/8” Plug-In 1 New N/A

6. 1/8” NPT Street-T 1 TC3-21 16D76
7. 1/8” - 3/8” Plug-In Swivel Elbow 1 16C42 N/A

(8-28)



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000 Page 1 of 2

DRS22 & DOUBLE DIFFUSER
Vacuum Filter - Sub Assembly - 1002.00.010

(8-37) 6



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000 Page 2 of 2

DRS22 & DOUBLE DIFFUSER
Vacuum Filter - Sub Assembly - Parts List

Description Qty.  Location Part Number

1. Glass Jar Filter 1 5D5 F1-A

1A. - Filter, Felt _ o F1AE

2. Male Elbow, 1/8” NPT 2 17A99 9001.00.009
3. Bulkhead Fitting 2 11A58 12710

(8-38) 7



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000 Page 1 of 3

DOUBLE DIFFUSER
Frame Chassis - Assembled View - 0101.02.042

(8-43) 8



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000 Page 2 of 3

/Q SEE NOTE 2

SEE NOTE 1 :

DOUBLE DIFFUSER
Frame Chassis - Exploded View - 0101.02.042

(8-44) 9



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000 Page 1l of 3

DOUBLE DIFFUSER
Frame Chassis - Parts List - 0101.02.042

Description QOty. Location  Part Number
1. CR3 Solid State Relay 2 16E61 9002.06.003
2. Athena 02 Temperature Control (30AX) 2 10A105 0100.01.127
3. Terminal Blocks 4 8AS53 9002.03.000
4. End Tab 1 8A56 9002.03.002
5. Ground Block 1 8AS54 9002.03.001
6. Fuse Blocks 5 8A65 9002.04.002
7. Mounting Plate (temp. controller) 1 10ES8 0101.02.109
8. Frame 1 10E130 0101.02.104
9. Din Rail 1 10E89 0101.02.103
10.  Terminal Strip 1 6B54 DVMO042
11.  Male “U” Spades 6 N/A 10M151
12. Thermocouple Jacks 3 16D95 TC3-07
13.  Thermocouple Clips 3 16D96 TC3-07-2
14.  Nut #6-32 8 —_ S
15. Nut#10-32 2 - -
16. Washer #10 SAE 2 o .
17.  Washer #10 External Star 2 -
18.  Thermocouple Gasket ) 1 N/A 0101.02.110
19.  Wire Tie Mounts 8 -
20.  Cover 1 10E70 0101.02.111
21.  Standoff, 6-32 x 7/8” 2 10ES 9000.10.103
22. Screw, 6-32 x 3/8” Pan Head 2

NOTES: Refer To Drawing

1. Fuse #8 is 1/4 amp, fuses #9 & #10 are 10 amp.
2. Place wire tie mounts as shown.
3. Place various labels as shown.

(8-45) 10
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6-20-2000

PATH: MAC\Air-Vac\DRS22\22A ssm.pm6
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6-20-2000

PATH: MAC\Air-Vac\DRS22\22A ssm.pm6

TIVI JARIIVO SIXV-A( ¥

e o
o o
o O
dIv1ddsve Sdd
@m, o - J®
(@) (@) (&
& P
(=) O © (=] 0%
1) MTIDS LSNAY ONIIVAL ( | o © =
o O |
O (@) “
_
(¥) MEIOS LNNOW ONIVEE | ¢ o o ||
() (@) "
_
_
_

12

V ONIMVIA NOYd4

d MIA -SIXV-A
d35N441d Sdd

ONRIVAL SIXV - A

@ dIVId ONRIVEL SIXV -

(8-16)
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DOUBLE DIFFUSER
NozzleValve - Sub-Assembly - 0101.02.041

(8-29) 13



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6

o » W Ddp PR

(8-30)

6-20-2000

DOUBLE DIFFUSER

NozzleValve - Parts List - 0101.02.041

Description

1/8" to 3/8” Plug In Swivel Elbow
Proportional Valve

1/8" NPT Street-T

1/8" NPT Plug In Fitting

Low Pressure Switch

Qty. Location Part Number
1 16C42 9001.00.029
1 TC3-05 16D121
1 TC3-21 16D76
1 FLX335 14A93
1 16D29 TC3-03

Page 2 of 2
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DOUBLE DIFFUSER
Manifold - Exploded View

SEE NOTE 5

™ SEE NOTE 4

@ SEE NOTE 6

o

SEE NOTE 7

SEE NOTE 2
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DOUBLE DIFFUSER
Manifold Exploded View - Parts List
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Description

3-way Solenoid Valves
Manifold Block

Low Pressure Sensor

Low Pressure Switch

3/8” Plug to 1/4” NPT Swivel Elbow
Nozzle Vacuum Pump
Probe Vacuum Pump
Nozzle Muffler

Probe Muffler

1/8” NPT to 3/16” Barb
1/4” Barb to 1/4” NPT
1/4” NPT Pipe Plug

1/4” NPT Street Elbow
V4 -20x 7/8” Set Screws

NOTES: Refer To Drawing

1. These two screws must be installed before part #3 and taped with teflon tape the entire

Qty. Location Part Number
4 10E17 9001.11.007
1 10E22 0101.02.108
1 16D29 TC3-03
1 10A61 0100.01.126
1 10E25 9001.03.012
1 2B97 HAV-128
1 1D97 AVR093H
1 5D33 S18
1 5D33 S1FZ
2 SE81 9001.00.049
2 16D109 9001.00.013
1 9001.00.003
1 12E167 12760
2

screw. Do not screw in flush, leave 1/4” of screw protruding from manifold.

2. Part #4 must be installed before part #1.

3.
4. Tap oneend to /4" NPS.
5. Tap muffler to /4. NPT.

6. Install after mounting #6 to manifold.

7. Order of installation = #14, #3, #7 then #6.
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DOUBLE DIFFUSER

Cover - External Assembly
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DOUBLE DIFFUSER
Cover, External Assembly - Parts List

Description Qty. Leocation Part Numhg:

1. Diffuser Regulator (1/4” NPT) with 0-160 gauge

1 10E9 9001.12.004
2. Nozzle Regulator (1/8” NPT) with 0-160 gauge 1 10E13 9001.12.003
3. Probe Filter Assembly 1 N/A 1010.00.010
4. Vacuum Filter Assembly 1 17A82 N/A
5. Nut, Bulkhead 1 11A57 12710-1
6. Nut, 10-32 4 - -
7. Screw, 10-32 x 1/2” Socket Head Cap 4 . -

(8-34) 18
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DOUBLE DIFFUSER
Diffuser Regulator - Sub Assembly
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DOUBLE DIFFUSER
Diffuser Regulator - Parts List

Description Qty. L ocation Part Number
1. 1/4” NPT - 3/8" Plug Straight Fitting 1 10E26 9001.03.013

(8-40) 20



PATH: MAC\Air-Vac\DRS22\22A ssm.pm6 6-20-2000 Page 1 of 2

DOUBLE DIFFUSER

Nozzle Regulator - Sub-Assembly
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DOUBLE DIFFUSER
Nozzle Regulator - Parts List

Description Qty. L ocation Part Number
1. 1/8" NPT to 1/4” Straight Fitting 1 14A93 FLX335
2. Euro Quick Disconnect male 1/8” NPT 1 16D77 TC3-27

(8-42) 22
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6-20-2000

DOUBLE DIFFUSER
Cover, Flow Sensor - Assembled View
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DOUBLE DIFFUSER
Cover - Flow Sensor Installation
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DOUBLE DIFFUSER

Cover, Flow Sensor Installation - Parts List

Description

Flow Sensor

Cable, Flow Sensor
Grommet, 3/8” dia.
Tube, 3/8" dia
Tube, 3/8" dia
WireTieMounts

WireTies

Qty.  Location Part Number
1 18B62 9002.12.020
1 18B62 0110.02.041
2 16D107 TC3-16
10" 16C1 9001.15.008
10" 16C1 9001.15.008
4 9002.02.012
4 9002.02.009

Page 3 of 3
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Flow Sensor- Sub Assembly
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6-20-2000

Flow Sensor Sub Assembly - Parts List

Description

Flow Sensor

Flow Sensor Bracket

3/8” NPT to 3/8” Plug-In Fitting
Screw, 6-32 x 1 1/4” Button HD
Hook

Loop

Nut, 6-32

NOTES:

Qty.  Location Part Number
1 18B62 9002.12.020
1 18B61 0110.02.100
2 18B59 9001.03.018
2 8A
2 16D1 TC3-41
2 16D9 TC3-42
2 8B

1. Use existing screw and nut supplied with Flow Sensor.

2. Sensor must be turned, as shown, horizontal to mount to bracket.

3. All threads of fittings to have teflon tape.

Page 1 of 2
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FL OW SENSOR

Cable Assembly A (0110.02.041) - Parts List

Description
1. Cable, 40-Pin

2. Wire, Red 24 AWG
3. Wire, Black 24 AWG
4. Wire, White 24 AWG
5. Plug, 4-Pin

6. Pins

7. Wire Sheathing

8. Shrink Tube, 1/8” dia.

1. Removestrainrelief cover from RS-232 end of 40-pin cable. Be certain of coversorientation for

salling.

2. Splicered wireto white wire #37 in cable.
Splice whitewireto red wire#3 in cable.
Splice black wireto gray wire #35 in cable.

*Cover al spliceswith heat shrink.

Qty.  Location Part Number

1 16C81 TC3-30C

28"

28"

28"

1 - 9002.13.098
4 - 9002.13.099
2" 9002.02.072
2x1" 13C34 9002.00.056

Assembly Steps

3. Cover wirewith sheathing. Use heat shrink tube over ends.

4. Run wires under grommet in cable.

5. Crimp pinsto wires.

6. Install plug:

A WN P

7. Replacestrainrelief cover.

#1 Black wire
#2 Whitewire
#3 Red wire

Page 1 of 2
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DRS22 SINGLE DIFFUSER
Heater, Electrical & Air - Parts List

Description Qty. L ocation Part Number
1. Wire Sheathing 1 13C5 9002.00.064

- DRS-22 Single - Cut 52"

2. Ground Wire 18 awq, green 81" 1
with Ring Connector 28-22 AWG

3. Stainless Steel Conduit 1 10C9 0100.01.117

- DRS-22 Single - Cut 577

4. Clear Tube 1 16C17 TC3-14
- DRS-22 Single - Cut 29"

5. 3/8" x 1.5 Shrink Tube 1
6. 2000 Watt Heater 1 10E49 0100.01.120
7. Ring Connector 1

NOTES: Refer To Drawing

1. Use 4” black wiretie to secure sheathing to heater.
2. Cut sheathing in a relaxed state. Do not stretch it out to cut or the assembly length will
come up short. After cutting, fuse the cut ends from freighing by melting the ends with
a solder iron.
3. Cut SS conduit in circular cut off saw. Remove all burrs on the inside of conduit as
well asoutside. Thisis very important or the burrswill cut into heater wires.
30
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Camera- Assembly & Installation
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DRS22

Camera- Parts List

Description

Camera, 222

Camera Mount Ring

Zoom Lens, Camera

Mount Bracket

Mount Bracket Arm

5/16”-18 x 3/8"-3/8" Shoulder Screw
Screw, M4 x 20 Button HD

Plunger

Grommets

Qty. Location Part Number
1 16A17 1001.00.104
1 16A69 1001.00.103
1 16A1 1001.00.105
1 16A74 1001.00.102
1 16A65 1001.00.101
1 17A103
3 5/B
2 16A73 9001.00.057
4 17B22 1001.00.110

Page 2 of 2
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DRS22 SINGLE DIFFUSER
Flow Sensor - Assembled View
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DRS22 SINGLE DIFFUSER
Flow Sensor Installation
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DRS22 SINGLE DIFFUSER
Flow Sensor Installation - Parts List

Description Qty. Location Part Number

1. Grommet, 3/8” dia 1 16D107 TC3-16
2. Cable, 40-Pin 1 18B62 0110.02.041
3. Flow Sensor 1 18B62 9002.12.020
4, Tube, 3/8” dia. with 19" 16C1 9001.15.008

- Double Barb 1 16D74 TC3-26
5. Tube, 3/8" dia. 4 16C1 9001.15.008
6. Wire Tie Mounts 4 9002.02.012
7. WireTies 4 9002.02.009
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