CHAPTER 5
SYSTEM IMPLEMENTATION

The die attach machine error d"etection system relates to both hardware and software.
However, the most of details are software related. Structure of program must comply with
both SECS standard and the requirements of equipment. The architecture of the program
will be described firstly and followed by the host communications set up procedure on the

ESEC die attach machine mode! 2007, and then'siruciure of the error detection system.

5.1 Architecture of the program
The die attach machine error deiection system is instalied in the host computer as a

software. The architecture of the'program-is shown as below.
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Figure 5.1: Architecture of the program
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The die attach machine error detection system controls message transfer between a
nost computer and the ESEC die attacH machine model 2007 through the function of serial
port control. During the system operation, machine state and error detection is used as the
main functions of the program. The dé:la of machine state transition and errors are recorded
into a text file, named "Machine.txt". In order to prevent loss of the recorded information, the
data is copied to another text file, named "Backup.txt”. Moreover, the systemn also records

the current machine status in another text file so that the operator can verify the current

machine state through the file name “ W

5.2 Host communication pm@du

The host communi aoKa ’ _ ly run after machine initialisation.

Hence, the operator haso lgafl this/packags interface is required. After finish
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Figure 5.2: Main window and function keys after the program loading
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A function key of Enable / Disable communications will appear with a status of
communication state (Disabled). However, the parameters of host communications have to

ne defined and set before communication with host computer.

The following figures show important parameters of host communication on ESEC2007

and its default value.
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Figure 5.3: Host driver setup window and parameters
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5.3 Structure of the error detection system
In Chapter 4, the communication tapabilities of ESEC die attach machine model 2007
are defined. The capabilities that relate to the Error detection system include:
1) Establish communications
2y Control
3) Data collection

4) Alarm management and exception reporting

Wiy,
d‘?ect@n' is the combination of all above

soft Vis * al Basic. version 6 is used for this application

5) Material movemen

The "Die attach ma

communication capabili

because it is Object-Ca \\\1\.\-\ Graphic User Interface (GUI).
Hence, it is easy to u arog 210 \\\\ are includes many parts with

different purposes. The g ARPENDIX E. Figure 5.5 illustrates

the main window of the digh

Figure 5.5: Main window of the die attach machine error detection system
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Features of the error detection system includes:

1)
2)
3)
4)
5)
6)
7)

Serial port connection
Establish communications

On line data '

Machine state monitoring
Machine error detection
Material movement monitoring

Status variable value requisitiocn

5.3.1 Serial port connection

Before starting the host ecommunications, serial port has to be connected first. This

is a logical connection. Paeft number far communications is defined with setting the

appropriate properties. Cogimunication properties shall be as below:

Baud rate : 9600 bit per second (bps)
Parity €heck = » None

Data bit —-8-hils

Stop bit =1 bit

5.3.2 Establish communications

Whenever the “Serial port is connected to both physical and logical, host

communications is still impossible. The communications must be completsly established.

The Establish communications.command. will be selected from _communication menu as

illustrated in the’'Figure 5.6.
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Figure 5.7: Establish Communications Reguest / Acknowledge

5.3.3 On line data

If the communications are successfully established, communications state on main
menu of the equipment will change to be “Communicating”, and a “On line" key appears
as described in Chapier—4d.in-ihis—staie,~the-hesi-eommunication interface is not
completed yet, The control state Is still off line so that all SECS messages except S1F13

are discarded by the equipment.

The "On line"“button‘en front panel must'be pressed by'the operator so that an
51F1 message. is sent by the equipment. The S1F2 must be-replied-from the host with

empty list, the'data is'then on'ting, This'activity can be shown in-the following figure:
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Figure 5.8: The S1F17/ F2 iransaction

The control state on the maif-window of the equipmant will change to be “On line /
local” if an S1F2 is accepted by the equipment (ACK is recgived). This indicates that the
host communication Thterface between the equipment and host is possible. Hence, host

computer is abie to monitor the machine processing state and detect the machine ercors,
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5.3.4 Machine state monitoring

The “State detection"‘command is selected in order to start the machine state
monitoring. There are 3 processing states of the die attach machine, e.g., Ready state
{Idle), Not reédy state (Down), and Executing state {(Utilised). Whenever the machine
state transition occurs, a machine transition report is sent by the equipment to the host
computer through the S6F11 message. If this message is detected and accepted by the
host, it will be interpreted, and host then replies S6F12 message to the equipment as

shown in the following figure.

S6 F11

- for state transition
L
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Figure 5.9: Machine state transition report sent from the equipment

The current ma;:hine state shall be displayed on the monitor of the host computer
and recorded on a specific file. Figure 5.10 illustrates the machine state that is displayed

on thethost/computér when processing state transition occurs,
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Figure 5.10:

5.3.5 Machine error detecti

There are 8 cateq srmal situations on the ESEC die attach

machine model 20 "’"""'-"'-_‘ﬂ"_"_"ff'(- r. ESEC SA, based on the

physical safety limit on. TE s mmal situations are as below:

1 aterial ?'n % iece of eq ent is.going to run out of material.
m:j ﬂur mﬂ%ﬂnﬁtm the end of material.
Equipment warni Sequi % = afe ituation.
QWﬁﬂuﬁﬁimlﬁﬁa iﬁﬂj which
9 requires operator intervention.
5) Parameter control warning — a parameter is outside its normal limits.
6) Parameter stop error —a parameter is outside reasonable limits.

7) Hardware system error — a fatal error was detected on the hardware.

8) Software system error — a fatal error was detected in the software.
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When the machine error occurs and Is detected, the machine stops immediately in
order to prevent damage on fhe;product and then transit the processing state from
"EXECUTING" state to “NOT READY" state. An error report with code of error category
and specific error type are then éent by the equipment through S6F11/F12 transaction
(refer to section 4.4.2.5 on Alarm management and exception reporting) as shown in the

below figure.
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Figure 5.11: Error message is sent from the equipment

Based on this concept, the error detection system frequently waits for an error
message from the equipment. Whenever a machine error occurs, the equipment sends
an error message with details of érror to the host‘computer. This message is received
and then interpreted for the.meaning of efrar.such as efror category and error type. A;fter
that, host computer.display.this information on its manitor and then record onto a specific

file.

Hence, all machine errors and abnormal situations are detected and recorded by
the host computer. This information can be used for further analysis.- Figure 5.12
iltustrates the display of equipment error on the host's monitor when an error occurs on

the machine.
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Figure 5.12: Equipmenf &frar /6 -a d on the host's monitor,
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equip QW:I F 1 n rﬂu \ efer to section
4.4.2.6 on Material movement). This is to provide the activities of the machine during its

Operation. However, the processing state does not transit.
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Figure 5.14: Material movement during machine operation.
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5.3.7 Status variable value requisition ,

The status variable value is requested from the 'Ihost through S1F3 message. The
selected status variable identifier (SVID) is provided to the equipment and then wait for
the reply message (S1F4) from the equipment. The reply message contains the vaiue of
selected status variable so that the program must approach this value and disptay on the

monitor. The message transaction can be illustrated as below figure.

S1 F3

E with SviD

= «

S1.F4

with selected value

Figure 5.15: Host requést the status value from the equipment

The software isnitially designed to guery three status variabie, i.e., Communication

state, Control state, and Net uph, The menu of selection is shown in the figure 5.16
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The reply mesSagad0i it the, z | be sent from the equipment.
The program gets this'valde eis-a 5 5.0n the monitor. The Figure 517

illustrates the informati@h offs aciabl \\ reted by the program.

Figure 5.17: Information of selected status variable.
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5.4 Recording

Almost all activities since program sférting such as machine state transition, machine
error, material movement are recorded in an electronic text file. Therefore, the information of
machine activities can be analysed. T’His file can be easily used for further analysis via other
software i.e. Microsoft excel, Microsoft access, etc. The following figure is example of

information that is recorded in the file.

Date Time Duration State Error
1999/08/11 14:14:44  00:00:04 Start
1909/08/11 14:14:48  00:00;30  Connect to port number 2
1999/08/11 14:15:18  00:00:05 On-Line/Local to equipment Mo. §
1999/08/11 14:15:23  00:00:35 Utilised
1999/08/11 14:15:58  00:00:02 l Idie
1999/08/11 14:16:00  00:00:48 Utilised
1999/08/11  14:16:48  00:00:04 Idle
1999/08/11 14:16:52 00:34:03  Utilised
1989/08/11 14:36:25  00:00:00 Output carvier —> Post-output buffer
1989/08/11  14:36:34  00:00:00 Post-npul buffer —> Output camier
1999/08/11 14:50:55  00:00:04 Idie
1999/08/11 14:50:59  00:04:03 Utilised
1999/08/11 14:54:59  00:00:00 Equipment stop error Dispense reference hole not found
1999/08/11 14:85:02  00:00:09 Down
1999/08/11  14:55:11. 00:00:02  Idle
1999/08/11  14:55:13 « Exit

Figure 5.18! Example of machine activities on the file.

5.5 implementation

An ESEC die attach rhachine model-2007 is interfaced to a host computer and then
launch the program’\ of 'die attach 'machine efror. detection | system. Since the
communications have been established and data is on line, the status of machine can be
monitored in real time while every equipment errors are detected by the host computer. All
state transition, equipment errors and machine activities have been recorded into & file. This
file will be used for analysis and evaluation. The die attach error detection system will be

evaluated in Chapter 6,
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