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Abstract

This projet is the machine for check answer the question which on the
special answer sheet. It check is very quickly and don't have to people check. It
will autometic check by sensing the carbon on the answer sheet with infared LED
and detecting by photo dicde and applying square wave signal follow to carbon on
the answer sheet. Signal that can receive from photo diode will be analog signal.
So we must convert this analog signal to digital signal. After that, digital data will
transfer to process into Microcontroller (MCS-51). And data will sent to computer
that have a suitable program to support this data. This program to used for

maintence data and display result by monitor.
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Structure of the second paralicl port register

0o101]0 The entire rogister is read-only

P -ERROR(Pin 15)
O=Error

P SLCT(Pin 13)
1=Printer is On-Line(Selected)

P> PE(Pin 12)

1=Printer is out of paper (Paper Exror)
P -ACK(Pin 10)

O=Printer is ready for next character

(Acknowledge)

P~ -BUSY(Pin 11)
O=Prnter is busy
Offset address: 1
Port adderss: MDA with parallel port = 3BDH
1st parallel port =379H
2nd parallel port =279H

-x=nogative logic
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Structure of the third parallol port register

7 6 5 4 3 2 1 0

The entire register is read/writs

————} -STROBE®in 1)
O=Data transfer to D0-D7 on

P AUTO FEED (Pin 14)

I=LF plus CR (Auto Linefeod)

P .INIT(Pin 16)

O=lnitate prnter reset

—P» SLCT IN (Pin 17)

1=Turn printer online (Select Input)

- IRQ Enable
1=Execute intarrupt when -ACK = 0
Offset address: 2
Port adderss: MDA with parallel port = 3BCH
1st paralis] port =37AH

2nd parallel port =27AH

-x=negative logic
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BUSY LINE
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Imiidoisdimafy Linefeed Sroziimandeutendofudlsilaisaly sufy Lr (Linefeed)
character 9zABtItA lldann
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1 — 1 -STROBE Indicates data transfer
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AN 2 Ds Data line - bit 5
S92 D8 Data line - bit 6
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1. SENDER
D3 D2 D1 DO

1 b2 | b1 | bO-

1 b2 | bt | b0

PC3 PC2 PC1 PCO
RECEIVER

2. SENDER
ACK PE SLC ER

1 b2 | b1 b0

3 h

1 b2 | b1 b0

PC7 PC6 PC5 PC4
RECEIVER

jﬂﬁ 4.9 The comunication protocal at the hardware oriented data
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WHILE ( Bit4 = 1) AND ( TimeOutCount > 0 ) DO
BEGIN
END
IF TimeOutCount = 0 THEN
€Iror
ELSE
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END
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/* This is a comment for C or C++ programming language. */

// This is a comment for C++ programming langualge only.
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AU DLL sotrce code 7ignaaw Indiilu object code AaunduIndves C v3n Ci+
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Turbo C++ for windows Wuay
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# include <windowsh>

# include <dosh>

wannniin1eluauund header Faitauvsamsfmuailandudieg 489 prototype
P o a & - A a Y] P e
iemuualdusnndindunse Tusunsuduarnisasenidfendusn Custom DLL 4 15192

[ b 4
Anuaiafsuves prototype Taulddasnnas exterm Aadangwae Uil

extern  C long FAR PASCAL -export SumOf (long x, long y)

' @ ) a W 4 @
Ausrenatiunmssimualiienwiinsunia TusunsudummiraiSonldfandu sumof ( )
o
fitanualy custom DLL 16)

é A ] "]

- dmeslsunsumdn Falssnoudislusunsundn uazendl lusunsugssdiniy

° @ A ) - - a '

Anuailaddn prototype fifmualud U8 neader D14 Tamlndlilsunsundnoslisuay

/o [, i » A ; a 4

aolufladsdy “LioMain ()" We Custom DLL galvasiumn uleadezdszuianadey

upaane  JuTdsunsundnleesaludd  dwsuludiuvesTsunsudesmmuaiendu

A ' PR T n @ ' ' ::' ' v a

prototype (519218auBgN10 TUHAGU “-export” Aaoeesia i luaasuvas Tusunsundnh
Wousgnieluiaddn LibMain ¢ ) uaz -export

A0 1sunsuvan

int FAR PASCAL LibMain (HINSTANCE hInstance, WORD
wDataSegment, WORD wHeapSine,tPSTR 1 ps = (mndLine)

if (wHeapSine ! = 0)
UnlockData (0);

reum 1
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g 1 ) d 4 t o
fotwvesTsunsugeenagluaauvedlusunsundn

double FAR PASCAL _export Pmt(double prin,double rate,int periods)
{

/*Returns the periodic payment on a loan.

prin = principal (amount borrowed)

rate = Interest rate per period

periods = number of periods

=

double Result ;

Result = (prin * rate) / (1.0 - pow (rate + 10,

(-periods)));

rerurn (Result);

v - v o o~ ¢ 4 ) ; |
- gaufiiy Exit Procedure (f1YTU7U l@3a92159071 Windows Exit Procedure -
. vy
wep) suiluTusunsugesnldaeymainundsdugamsldon b dmsulu cusom

oo = ¢ g} = L -:r
pLL fifuuiuTaad msldan wep Jgduuudsil

Int FAR PASCAL WEP (int bSystemExit)
{
return 1 ;

}

5.2.6 ‘1‘1’15 Module Definition
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a " a a a o 3 & ¢ ' a a '
asibanmaril Tasdnaszi@owihanng Inditensan1neIn Custom DLL Y3801 Module
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DESCRIPTION ‘Financial functions DLL’

EXETYPE WINDOWS

CODE PRELOAD MOVEABLE DISCARDABLE
DATA PRELOAD MOVEABLE SIGNAL
HEAPSIZE 1024

v
o ' | o
sratade Iutosuaes Tnveadausd Custom DLL fidsudisnimilusunsy ¢ nis a1

C++

#include <windowsh>
[¥Other needed #include statements go here. */
[*Fuaction prototype go here (if they are not in their own include file). */
f*Actual DLL functions go either here or below. ¥/
int FAR PASCAL LibMain (HINSTANCE hinstance, WORD wDataSegment,
WORD wHeapsize, LPSTR lpszCmdLine)
{
if (wHeapSize ! + 0)
UnlockData (0);
return 1 ;
}
f*You may not peed to include the WEP function in the source code
because some compilers add it to the DLL automatically.
*/
int FAR PASCAL WEP (int bSystemExit)
{
return 1 ;
}
f*DLL functions can go here. */

o v A A @ A4 o a A d
Junaaedtmualiiy “LIBRARY” 9iilugondrededade Ind Custom DLL %1

b 4
198y Junsi NG module definiton 1119 1519 “Add” 18 module definition A4
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nanluTusdndves c nie Cr+ 7119419 Custom DLL Tudnuaizidnafums “add” Ind

Tugaves vB (Idurwana BAS) T Tsd s i¥adrauenndinduninTand

5.2.7 M1 Custom DLL 11l¥ammalulisunsy Visual Basic
wudetumsSon T TUsunsugssuuy APT vssiulmd TasmsSenldmSamaih

Custom DLL vpeiuladviousnndmdusng uldouneluTlsunsy vB e:lddes

4 a & ::
uaad FagluuuAll

Declare Function FunctioniName Lib DLLName {{ArgumentListhf [As Typd

r

P A @ 4 o
TaoM  FunctionName Lﬂu%ﬂﬂBQﬁQﬁ‘ﬁu prototype fifivualy Custom DLL naedsounny
dy
-export V1AIOINIT
g 4 b . ¢ o & ¢
DLLName Lﬂu‘iﬁ]W‘lYlﬁ']'rfuﬂﬂ%muQ‘Uﬂﬂ‘lﬂﬂ Custom DLL suneve 1Wa

¢ dq 3
Custom DLL (Ifldwiwana DLL) Mildu
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Mzunm xcontrol.asm

T e e e e e e e e ek e e e ke e e ek ek ek ek e e ek
CHECKER AUTO MACHINE CONTROL PROGRAM USING THE ANT-32
FOR COMPATIBLE PC BY PARALLEL PRINTER PORTS

INSTUMENT ENGINEERING KMIT'L
1996

;
;
;
.
’
;
;
***********************************************************;

N we We Ne Ns Ne e e

$Title "ANT-32 CHECKER AUTOMACHINE CONTROL"

; Internal Register/RAM Usage:

HLDST EQU 08h ; Memory hold step data

STEP EQU 0Ah ; STEP COUNT 2 BYTE

SNS1 EQU OCh ; Sensor board 1 count

SNS2 EQU 0bh : Sensor board 2 count

TO VAL EQU 1ih ; Time out value

BUF1PTR EQU 13h ; Buffer 1 pointer

BUFFER EQU 20h ; Buffer read data from sensor reserve 8 byte
’

20h - 27h

; Register address and constant value help for write program.
;

; Register :

REG_A EQU OEOh ; Reg. A addr.
REG B EQU OFOh ; Reg. B addr.
REG_RO EQU 000h ; Reg. RO addr.
REG_R1 EQU 001h ; Reg. Rl addr.
REG_R2 EQU 002h ; Reg. R2 addr.
REG_R3 EQU 003h ; Reg. R3 addr.
REG_R4 EQU 003h ; Reg. R4 addr.
REG_R5 EQU 003h ; Reg. R5 addr.
REG_R6 EQU 003h ; Reg. R6 addr.
REG_R7 EQU 003h ; Reg. R7 addr.
REG_DPH EQU 083h ; Reg. DPH addr.
REG_DPL EQU 082h ; Reg. DPL addr.
REG_TLO EQU 08Ah ; Reg. TLO addr.
REG_THO EQU 08Ch ; Reg. THO addr.
; Constants :

TRUE EQU 0lh

FALSE EQU 00h

ON EQU Olh

OFF EQU 00h

; Initialize port address
; 8255 port 1

PORTA 1 EQU 0F800h ; PORT A
PORTB_1 EQU OF801h ; PORT B
PORTC_1 EQU OF802h ; PORT C
CONTP_1 EQU 0F803h ; MODE PORT
CONWD_1 EQU 00091h ; CONTROL WORD
; 8255 port 2

PORTA 2 EQU OFCOOh ; PORT A
PORTB_2 EQU OFCOlh ; PORT B
PORTC_2 EQU OFCO2h ; PORT C
CONTP_2 EQU QFCO3h ; MODE PORT
CONWD_2 EQU 0008Ah ; CONTROL WORD

; Miscellaneous Equates:

TIME EQU -1000 ; Value for 1000 timer clocks = 1 millisecond.
TIMEHI EQU HIGH TIME ; High byte of timer value.

TIMELO EQU LOW TIME ; Low byte of timer value.

BUEF1 EQU 0500h ; Buffer address for infrared 1

BUFF2 EQU 0600h ; Buffer address for infrared 2

DMAXHI EQU 02h

DMAXLO EQU 33h

.

; Constants :
TO_DEFAULT EQU 5000 ; Time out default value ([ 5 second )

’
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Ne we e N

~e

’

Reset and Interrupt Jump Table

ORG
LJMP

ORG
LJMP

*,************************************i********************************

00h ; Power-on reset.
START

0Bh ; Timer O.

TIMEOUT ; Set time out flag.

.***************************#*****

’
’
.

;

~

Space area for store data

ORG

100h

-*************i*******************

L) N We N Ne N

’

~

Ne We Ne o We We %o Ve No Ve

We We %e Nr We Ne Ne %o Ne

~v ~ v

~

-~

Power up reset routine:
Set up timeout timer, enable timer interrupt.

TART:

MOV

SP, #40h ;

Initialize interupt timer mode

MOV
MOV
MOV
MOV
MoV
MOV

IE, #00000111b ;
1P, #00000010b H
TLO, #TIMELO
THO, #TIMEHI
TMOD, #00000001b :
TCON, #00010101b ;

Initialize Port 1, 2 for communi

Initialize Port
set control word table

*******************************************

*******************************************

Initialize stack pointer.

Timer©0, INTO, and INT1 enabled.
Timer0 high priority

Operate TimerO in mode 1.
Timer0 run, IO and Il = edge.

cate with computer and sensor infrared

# Port Action Desciption Position
1 A i Sensor data input PAO~PA7
B (<] 5 bit Motor Stepping PBO~PB3 Data
PB4 Latch
3 bit LED Display PB5-PB7
o] i Link to computer pPCO-PC3
o pPC4-PC7
2 A [ Output drive motor DC PARO-PA4
OQutput drive Counter PA6—-PAT
B i Not used
C o Sensor selection PCO-PC3
i general keyboard PC4-PC7
wait for 8255 until ready (about 1 second)
MoV R2,#01h
LCALL DTSEC

initial port when start

select port#l
MOV
MOV
MOVX

select port#2
MOV
MOV
MOVX

off motor
MOV
LCALL

reset counter
LCALL

A, $CONWD_1

DPTR, $CONTE_1
@DPTR, A ;

A, #CONWD_2

DPTR, #CONTP_2
@DPTR,A ;

R2, #0

MOTOR

RCNT

setup the 8255 no 1

setup the 8255 no 2



-******************************************i*************i****i**************

Main Routine:

Na we Ve Ne N

MAIN:

MOV R2, #FALSE

LCALL PORTINIT

MOV A,R3

CJINE A, #TRUE,MAIN

LCALL RCVD
CMD1: CJNE A, #1,CMD3

MOV A, 43

MOV R2,#1

LCALL MOTOR
CMD1L:

LCALL RCVD

CJNE A, #2,CMD1L

MOV A, #3

MOV R2, #0

LCALL MOTOR

AJIMP MAINDONE
CMD3: CJINE A, #3,CMD4

; infrared test

LCALL SINF

LCALL SNDRD

AJMP MAINDONE
CMD4: CJINE A, #4,CMD7

; counter test
CMD4L:

LCALL PGEN

LCALL RCVD

CJINE A, $2,CMD4L

LCALL RCNT

AJIMP MAINDONE
CMD7: CJNE A, #7,MAINDONE

; start checker

LCALL XSINF
MAINDONE:

LJMP MAIN
;**i******************k*****ii****
; Time out (Timer0) Interrupt Service:
TIMEOUT:

PUSH PSW

PUSH ACC

CLR EA

MOV TLO, #TIMELO

MOV THO, #TIMEHI

MoV A,TO_VAL+1

JZ TIMEOUT1

DEC TO_VAL+1

SJIMP TIMEOUTEXIT
TIMEOUT1:

MOV A,TO_VAL

JZ TIMEOUTEXIT

DEC TO_VAL

DEC TO_VAL+1
TIMEOUTEXIT:

SETB EA

POP ACC

POP PSW

RETI

Executes while for calling from Computer

e Ne Ne N

~e e N

Ne Ne o Ne

~

motor feed test
select motor 1 and 2
motor on

call sub motor

Wait until stop press

select motor 1 and 2
motor off
call sub motor

send pulse (1 second) to counter
receive command from computer
if command = 2, it mean stop count

reset counter

*******i***********************************

Disable timer
Reload time register

; Enable timer



********************************‘k*****vlt-lr********************i***************

Pulse generate : Send clock to counter circuit

’
12
r
v
’

PGEN:

ORL A, #01000000b ; Send pulse high ( Bit A6 )
MOV DPTR, #PORTA 2

MOVX @DPTR,A

MOV R2,#1

LCALL DTSEC ; build pulse width

ANL A, #10111111b ; Send pulse low ( Bit A6 )
MOV DPTR, #PORTA_2

MOVX @DPTR,A -

MOV R2,#1

LCALL DTSEC ; build pulse width

RET

e e de de v e e ok e RCNT S e e e Je Je e de de de e

Reset counter

~e

;
RCNT:
ORL A, #10000000b ; Send pulse high ( Bit A7 )
MoV DPTR, #PORTA_2
MOVX @DPTR,A
MoV R2,#1
LCALL DTSEC ; build pulse width
ANL A,$#01111111b ; Send pulse low ( Bit A7 )
MOV DPTR, #PORTA 2
MOVX @DPTR,A
MOV R2, #1
LCALL DTSEC ; build pulse width
RET

~

-*******i**************************************‘**************************i

14
; Function and Subroutine for communicate
; GetData : Get data from Port Cl
; Input : None.
; Output : A = Data
; Reg. Effect : DPTR
; FUNCTION
GetData:
; section receive data
MOV DPTR, #PORTC_1
MOVX A, @DPTR
; clear bit 4-7 of read data
ANL A, #0FH
RET
; PutData : Put data to Port Cl
; Input : A = Data to be put
; Output : None.
; Reg. Effect : DPTR
; PROCEDURE
PutData:
MoV DPTR, #PORTC_1
; rolate bit lower to upper
RL A
RL A
RL A

RL A
MOVX @DPTR,A
RET



; PortInit . Tnitialize the register needed for transfer
; Input . R2 = Sender = #TRUE if sender, #FALSE if receiver
; Output : R3 = TRUE if register initializes successfully
; Reg. Effect :
PortInit:
MOV TO_VAL,#HIGH TO_DEFAULT ; Start time out counter
MoV TO_VAL+1,#LOW TO_DEFAULT
SETB EA
CJINE R2, #TRUE, PIRcV
PISnd:
MOV A, #08h : Send : 00001000b
LCALL Putdata
PISndLl:

LCALL Getdata ; Wait for 00001000b
CJNE A, #8,PISndL1T

MOV R3, #TRUE

AJMP PIExit

; Port initial send loop 1 time out

PISndL1T:
MOV RO, TO_VAL+1 ; Time out check
CJNE RO, #0,PISndLl
MOV RO, TO_VAL
CJINE RO, #0,PISndLl
MoV R3, #FALSE

AJMP PIExit

PIRcv:
LCALL Getdata ; Wait for 00001000b

CJINE A, #8,PIRcVL1T
AJMP PIRcvVLl

; Port initial receive loop 1 time out

PIRcvL1T:
MoV RO, TO_VAL+1 ; Time out check
CJINE RO, #0,PIRcV
MOV RO, TO VAL
CINE RO, #0, PIRcV
MOV R3, #FALSE
AJMP PIExit
PIRcvLl:
MOV A, #08h ; Send : 00001000b
LCALL  Putdata
MoV R3, #TRUE
PIExit:
CLR EA ; Disable interupt timer O
RET
; SendData : Send data to computer and check the result
; Input : R2 = Data to be sent
; Output . A = Transfer successful? (O=error, 01 = 0.XK.)
; Reg. Effect : B
;
; FUNCTION
SndD:
; --- Send and re-read data
ANL REG_R2, #07h ; clear upper bit
MOV A,R2 ; Sending set bit 3

LCALL PutData

; Wait for message or time out

MOV TO_VAL, #HIGH TO_DEFAULT ; Start time out counter
MOV TO_VAL+1, #L.OW TO_DEFAULT
SETB EA

SndbDW:
LCALL GetData



JNB
MOV

CJINE
MOV’
CJINE

SndDEW:

CLR
LCALL

MOV
MoV
SETB

PRS:

MOV
LCALL

PRSLL:

LCALL

CJINE
AJMP

ACC.3,SndDEW ; wait until bit 3 set
RO,TO_VAL+1 ; Time out check

RO, #0, SndDW

RO,TO_VAL

RO, #0,SndDW

: Send data exit wait
EA
GetData

TO VAL, #HIGH TO_DEFAULT ; Start time out counter
TO_VAL+1, #LOW TO_DEFAULT

EA

; RESET PORT SEND
A, #08h ; Send : 00001000b
Putdata
Getdata ; Wait for 00001000b
A, #8,PRSL1T
PRSE

; Port initial send loop 1 time out

PRSL1T: .
MOV RO, TO_VAL+1 ; Time out check
CJINE RO, #0, PRSL1
MoV RO, TO_VAL
CJONE RO, #0, PRSLL
PRSE: ; reset port exit
CLR EA
RET
; RecvData . Receives data from remote computer and
; send returned parts for testing
; Input : None
; Output : A = Recelived data
; Reg. Effect : B
; FUNCTION
RevD:

14

--- Receive and re-send data

; Wait for message or time out

MOV
MOV
SETB

RcvDW:

LCALL
JNB
MOV
CINE
MOV
CJNE

CLR

RcvSnd:

LCALL
MOV

LCALL
MOV

MOV
SETB

PR:

LCALL

CJNE
AJMP

TO VAL, #HIGH TO DEFAULT ; Start time out counter
TQ_VAL+1,#LOW TO_DEFAULT
EA
; receive data wait
GetData
ACC.3,RcvSnd ; wait until bit 3 set
RO, TO_VAL+1 Time out check
RO, #0, RcvDW
RO, TO_VAL
RO, #0,RcvDW

L

EA

GetData
R3,A

PutData ; send data read again

TO_VAL, #HIGH TO_DEFAULT ; Start time out counter
TO_VAL+1, #LOW TO_DEFAULT

BA
; Reset port
Getdata ; Wait for 00001000b
A, #8,PRL1T
PRL1



; Port initial receive loop 1 time out

PRLIAT:
MOV RO, TO_VAL+1 ; Time out check
CJNE RO, #0, PR
MoV RO, TO_VAL
CJINE RO, #0,PR
PRL1:
MOV A, #08h ; Send : 00001000b
LCALL Putdata
CLR EA ; Disable interupt timer O
MOV A,R3
RET

********************************i****************ﬁ**************************

Sub Routine:
For calling and use general purpose.

Ne %e N Ne N

;******* DMSEC e Je de 9 de X de g

;DELAY SUBROUTIME
;IN = R2
;REG = R2,R3
DMSEC: MOV R3, #0E6H ;DELAY 1/1000 SEC
DMSEC1: NOP
NOP
DJINZ R3, DMSEC1
DJNZ R2,DMSEC
RET

;******** DTSEC W de e de de e de de de ke

;DELAY SUBROUTIME

;IN = R2
;REG = R2,R3,R4
DTSEC: MOV R3, #0B3H ;DELAY 1/10 SEC
DTSEC1: MOV R4, #00H
DJNZ R4,$
NOP
NOP

DJNZ R3,DISECL
DJNZ R2,DTSEC
RET

e de dc dede K ke ok DXSEC oo e e e e e i e ek
Delay time for control stepping motor
IN = R2 time period

_REG = R2,R3

L Y

DXSEC: MOV R3, 03Ah
DXSECl: NOP
NOP

DJINZ R3, DXSEC1
DJINZ R2,DXSEC
RET

******************************i*****************************

CombBit : Combind bit from register

Input : RO = 2 bit upper combind
Rl = 3 bit middle combind
R2 = 3 bit lower combind

Output : A = result of combind

Reg. Effect : B

Bit map :

RO.1 RO.0 R1.2 R1.1 R1.0 RO.2 RO.1 RO.O
Reg. A 7 6 5 4 3 2 1 0

;************************************irh**********************

CombBit:

We e We %o Wa NeaVs Ne Yo Ve W

MOV A, RO ; Upper bit ( 2 bit )

SWAP A ; Swap to upper

RL A : Rolate bit to high bit
RL A ;

MOV B,A ; Store to temp variable
MOV A,R1 ; Call next bit to combind
RL A ; Rolate bit to middle bit
RL A ;

RL A ;

ORL A,B ; Execute or bit for combind bit
ORL A,RO ; Result



; Increase word in internal memory
; Input : RO high byte
; Rl low byte
INCW: INC @R1
CJNE @R1, #0, INCW_EXIT
INC @RO
INCW_EXIT:
RET

: Decrease word in internal memory

; Input : RO high byte

; Rl low byte

r

DECW: DEC @Rr1
CJINE @Rr1,#0,DECW_EXIT
CJNE @RoO, #0,DEC1
AJMP DECW_EXIT

DEC1: DEC @RO

DECW_EXIT:
RET

N e

SECTION

READ DATA

~e W we

~

Step :

Ne e Ne N Ve

BENe %o Ne N6 Ne %o Ve Ne Ne Ne Ve N
w
.
[N

XSINFCO:

XSINFO:
MoV
MOV
LCALL

XSINFl:
MOV
LCALL

LCALL
CJINE
AJMP
WAITPPL:
LCALL
MOV
JNB

RDSS:
MOV
MOV
MOV

if machine

Scan loop from sensor infrared

1. turn on motor
2. wait until motor feed paper or time
receive value #1 from computer an
2.1 if receive value #2 -
2.2 if send value #2 -
because nopaper load
3. read data from sensor and

3.1 if computer send #1 -

computer
computer ready

**************************************************************************‘h*

out (10 second)

d send value #1 to computer
command stop by computer
command stop by machine

#2 - computer stop

send #1 - machine ready

#2 - paper error
43 - machine start send data sensor

RCVD
A, #1,XSINFCO
XSINFO

A, #2,XSINF
XSINFEXIT

A, #3
R2,#1
MOTOR

R2,#1
SNDD

RCVD
A, #2,WAITPP1
XSINFEXIT

SINF
A, BUFFER
ACC.0,XSINF1

B, #48
BUF1PTR, #HIGH BUFF1
BUF1PTR+1, #L.OW BUEF1

~e W Ne N

N~ W

e

~e % e

wait until computer read
Reg A = 1, ready
= 2, stop

select motor 1 and 2
turn on motor

loop again
send start data

read data
jump if position ready
Start read data from sensor

49 positions
initial buffer 1 pointer



RDSS1:

MOV R2, #4 ; program ready
LCALL SNDD
LCALL RCVD
CJNE A, #2,RDSS2
AJMP XSINFEXIT
RDSS2:
LCALL SINF ; read data
MOV A, BUFFER
JNB ACC.0,RDSSL ; jump if position ready
RDSS3: ; move data from internal memory to data
memory
LCALL  MOV2DM ;
MOV RO,B
CJINE RO, #31,RDSS4
MOV A, #1
MOV R2,0
LCALL MOTOR
RDSS4:
DJNZ B,RDSS1
SDSS: ; send data to computer
MOV R2,#3 ; send start data
LCALL SNDD
LCALL RCVD ; ignore receive data
LCALL SNDXD ; call subroutine send data
LJMP XSINFE
XSINEEXIT:
MOV A, #3 ; select motor 1 and 2
MOV R2, #0 ; turn off motor
LCALL MOTOR
RET

~e

-******************************‘h***********')l****i****************************

; Move data from internal memory to data memory
MOV2DM:
PUSH B
MOV RO, #BUFFER
MOV B, #4h
MOV2DML:
MOV A, QRO
MoV DPH, BUF1PTR
MOV DPL,BUF1PTR+1
MOVX @DPTR,A
INC BUF1PTR+1
INC RO
DJNZ B,MOV2DM1
POP B
RET
;**************************ir*************************************************
; Scan loop from sensor infrared
;
SINE:
MOV RO, #BUFFER
MOV B, #0h
SINF1:
MOV A,B
MOV DPTR, #PORTC_2 ; Select port C2 for select D-FF
MOVX @DPTR,A
SETB ACC.3 ; Send clock to signal clock in 74LS374



MOVX
MoV
DJINZ

CLR
MOVX

MOV
MOVX
MoV

INC
INC
MOV
CJNE

RET

~

Ty N N N

NDRD:
MOV
MOV

SNDRDL1:

MoV
MOV
SNDRDLZ:
PUSH
CJINE
ANL
SJMP
CLR3BIT:
ANL

SNDRDL2E:
PUSH
PUSH
PUSH

MoV
LCALL

poP
POP
pPOP
POP
RR
RR
RR

DJNZ
INC
DJNZ

RET

e Ve e Ne W

SNDXD:
MOV
MOV
SNDXDLO :
MOV
SNDXDL1<
PUSH
PUSH

MOV
MOVX
SNDXDL2:

e Je e e Je Je ¢ e e de e e de e de e de

Send data from data memory to computer
Address data memory - 500h

@DPTR,A

R2, #00

RZ,$

ACC.3 ; Clear clock
@DPTR,A

DPTR, #PORTA_1 ; Read data to buffer
A, @DPTR

@RO,A

RO

B

R1,B -
R1,#4,SINF1

*i**i***************************************************i******

Send data to computer from internal memory

RO, #BUFFER
B, #08h

R1, #03h
A, @RO

ACC

R1, #01,CLR3BIT
A, %03

SNDRDL2E

A, #07

; LOOP CHANGE CONDITION
REG_R1
REG_RO
B

R2,A
SNDD

B
REG_RO
REG_R1
AcC

A

A

A

REG_R1,SNDRDL2

RO
B, SNDRDL1

DPTR, #BUFF1
B, #47

RO, #4

DPH
DPL

R1,#03h
A,@DPTR

***********i**************************************i



PUSH
CJNE
ANL
SJMP
XCLR3BIT:
ANL

SNDXDL2E:
PUSH
PUSH
PUSH

MOV
LCALL

pPOP
POP
poP
poP
RR
RR
RR

DJINZ
pOP
POP
INC
DJINZ
DJINZ

RET

~

ACC

R1, #01,XCLR3BIT
A, #03

SNDXDL2E

R, #07

REG_RO
REG_R1
B

R2,A
SNDD

B
REG_R1
REG_RO
ACC

A

A

A

REG_R1, SNDXDL2
DPL

DPH

DPTR

RO, SNDXDL1

B, SNDXDLO

Motor 1 ON/OFF

r
; Input : Reg R2 = 0 motor off,
H A = 1 motor 1
; 2 motor 2
; 3 motor 1,2
MOTOR:

PUSH DPH

PUSH DPL

MOV DPTR, #PORTB_1

CJINE R2, #0,MOTORON
MOTOROFFE:

CJINE A, $1,MOTOR20FF

MOV A, #8

SJMP MOTORSND
MOTOR20FF:

CJNE A, #2,MOTOR120FF

MOV A, #4

SIMP MOTORSND
MOTOR120FF:

CLR A

SJIMP MOTORSND
MOTORON:

CJINE A, #1,MOTORZ0ON

MOV A, #04

SJIMP MOTORSND
MOTORZ2ON:

CJINE A, #2,MOTOR120N

MOV A, #08

SJIMP MOTORSND
MOTOR120N:

MOV A, #12
MOTORSND:

MOVX QDPTR,A
; send clock to D-FlipFlop

SETB ACC. 4

MOVX @DPTR,A

MOV R2, 40

DJINZ R2,$

CLR ACC.4

MOVX @DPTR,A

POP DPL

POP DPH

RET

END

1 motor

-

~

;

1,0OP CHANGE CONDITION

*****************************************************

on

N We e N

S

~ ~

LY T}

select port output

select motor mode (on or off)

motor
check

check

check

motor
check

check

check

mode off
motor 1 off

motor 2 off

motor all off

mode on
motor 1 on

motor 2 on

motor 1 and 2 on

send data to D-FF

set bit A reg

clear bit in A reg

***********************



Tulsunsu about.frm

VERSION 2.00
Begin Form About

BackColor = &HO0COCOCO&
BorderStyle = 1 'Fixed Single
Caption = "About Project”
ClientHeight = 6480
ClientlLeft = 1695
ClientTop = 1005
Clientwidth = 5760
Height = 6885
Left = 1635
LinkTopic = "Form2"
MaxButton = 0 'False
MinButton = 0 'False
ScaleHeight = 6480
Scalewidth = 5760
Top = 660
wWidth = 5880
Begin SSCommand Command3D1
Caption = " &OK"
Font3D = 3 ‘'Inset w/light shading
Height = 375
Left = 2400
TabIndex = 7
Top = 6000
width = 975
End
Begin SSPanel Panel3D5
BackColor = &HO0COCO0CO&
BevelOuter = 0 'None
Caption = "Instrument"”
Font3D = 1 'Raised w/light shading
ForeColor = &HO00000000&
Height = 255
Left = 720
TabIndex = 2
Top = 4920
width = 4335
End
Begin SSPanel Panel3D4
BackColor = &H00CO0COCO&
BevelOuter = 0 ‘'None
Caption = "King Moungkut Institue of
Ladkrabang”
Font3D = 1 'Raised w/light shading
ForeColor = &H00000000&
Height = 375
Left = 720
TabIndex = 4
Top = 5520
width = 4455
End
Begin SSPanel Panel3D3
BackColor = &HO0COCOCO&
BevelOuter = 0 'None
Caption = "Paculty of Engineering”
Font3D = 1 'Raised w/light shading
ForeColor = &H00000000&
Height = 255
Left = 600
TabIndex = 5
Top = 5280
Width = 4335

End

Technology



Begin SSPanel Panel3D6
BackColor
BevelOuter
Caption
Font3D
FontBold
FontItalic
FontName
FontSize
FontStrikethru
FontUnderline
ForeColor
Height
Left
TabIndex
Top
width
End
Begin SSPanel Panel3Dl
BackColor
Font3D
ForeColor
Height
Left
TabIndex
Top
wWidth
Begin PictureBox Pi
BorderStyle
Height
Left
Picture
ScaleHeight
ScaleWidth
TabIndex
Top
width

End

Begin SSPanel Panel
BackColox
BevelOuter
Caption
DragIcon
Font3D
ForeColor
Height
Left
TabIndex
Top
width

End

End
End
Sub

"R L B L T

1 | T T

Commandl Click {)
Unload about

End Sub
sub Command3D1l_Click ()
Unload Me

End Sub
Sub Form Load {)

Left = (Screen.Width
Top = (Screen.Height

End Sub

&HO0COCOCO&

0 'None

"KMIT ] Ln

1 'Raised w/light shading
-1 ‘'True

-1 'True

"Pimes New Roman”
24

0 'False

0 'False
&H00000000&

615

720

1

120

4335

&HO0COCOCO&

1 'Raised w/light shading
&H00000000&

3975

120

0

855

5535

cturel

0 'None

3015

120
ABOUT.FRX:0000
3015

5295

6

120

5295

(1R T T

3D2
= &HOOCOCOCO&

1 'Inset

"CHECKER AUTO MACHINE V1.0"
ABOUT.FRX:11E22

3 'Inset w/light shading
&H00000000&

495

960

3

3360

3855

(1O A 1 I 1 R

- Width) / 2
- Height) / 2



{usunzu answer.frm

VERSION 2.00
Begin Form answer

BackColor = &HO0CO0COCO&
BorderStyle = 1 'Fixed Single
Caption =  "ANSWER LIST"
ClientHeight = 3195
ClientLeft = 1305
ClientTop = 3210
ClientWidth = 3570
Height = 3600
Icon = ANSWER.FRX:0000
Left = 1245
LinkTopic = "Forml"
ScaleHeight = 3195
ScaleWidth = 3570
Top = 2865
width = 3690
Begin SSCommand Command3D1
Caption = "OK"
Font3D = 3 ‘'Inset w/light shading
Height = 375
Left = 2520
TabIndex = 1
Top = 1320
width = 855
End
Begin Grid Gridl
BackColor = SHOOFFFFFF&
ForeColor = &H00000000&
Height = 2655
Left = 240
Rows = 10
ScrollBars = 2 'Vertical
TabIndex = o
Top = 240
width = 1935
End
End

Sub Command3D1l _Click ()
Unload answer
End Sub

Ssub Form Load ()
gridi.Row = 0
gridl.Col 0
gridl.Text = "Ch01ce
gridl.Colwidth(0) = 7 * Twips2ChrHor
gridl.col =1
gridl.Text = "Answer”
gridl. ColWidth(1l) = 7 * Twips2ChrHor

noi

gridl.Rows = answertbl.RecordCount

mouseglass

' set flag for special handling of first row
1

firstRow = True

colText = " "

gridl.Rows
gridl.Cols

1
2

answertbl .MoveFirst



Do While answertbl.EOF = False
rowText = " "
For i = 0 To gridl.Cols - 1
rowText = rowText + Format$(answertbl.Fields(i).Value,

If i < gridl.Cols - 1 Then
rowText = rowText + chr$ (9)
End If
Next
1

' Add new row to grid, the first non-fixed row has to
' be handled as a special case

gridl.AddItem rowText

' Move to the next row

t

answertbl.MoveNext ' same skip in DBase
Loop
gridl.FixedRows = 1
mousenormal

End Sub

"0")



Tusunsy answermo.frm

VERSION 2.00
Begin Form answermode

BackColor = &HO0OCOCOCO&
Caption = "Answer setup”
ClientHeight = 3780
ClientLeft = 3570
ClientTop = 1755
ClientWidth = 4950
Height = 4185
Left = 3510
LinkTopic = "Forml"
ScaleHeight = 3780
ScaleWidth = 4950
Top = 1410
Width = 5070
Begin SSFrame Frame3D1l
Caption = nSELECT ANSWER METHOD"
Font3D = 3 'Inset w/light shading
Height = 3735
Left = 0
TabIndex = 0
Top = 0
width = 4935
Begin SSOption Option3D2
Caption = "yiew answer"
Font3D = 1 'Raised w/light shading
Height = 375
Left = 960
TabIndex = 4
Top = 1200
Width = 3255
End
Begin SSCommand Command3D2
Caption = “"Close"
Font3D = 3 'Inset w/light shading
Height = 375
Left = 3000
TabIndex = 3
Top = 2640
Width = 975
End
Begin SSCommand Command3D1
Caption = "OK"
Font3D = 3 ‘'Inset w/light shading
Height = 375
Left = 960
TabIndex = 2
Top = 2640
wWidth = 1095
End
Begin SSOption Option3Dl
Caption = nRead data from answer paper”
Font3D = 1 'Raised w/light shading
Height = 375
Left = 960
TabIndex = 1
Top = 720
Width = 3015
End
End
End

Sub Command3Dl Click ()
If option3§1.Value
rdanswer . Show
End If
If option3d2.Value

True Then

True Then

answer.Show modal

End If
End Sub

Sub Command3D2_Click ()
Unload answermode
End Sub



Tusunsu checksub.bas

Function decode_id (} As String
Const start row = 7
Dim temp As String
Dim tempdg As Integer
For i = 1 To IDLEN
tempdg = -1
x =0
For j =0 To 9
- If i < 8 Then
x = x + logicand(shiftbitr(buffer(start_row + j, 1), i), 1)

Else
x = x + logicand({shiftbitr(buffer(start row + j, 2), i - 8), 1)
End If
If tempdg = -1 And x = 1 Then
tempdg = J
End If
Next
temp$ = temp$ + Format$ (tempdg, "0")
sNext
If x = 1 Then
decode_id = temp$
Else
decode_id = "ERR"
End If

End Function
Sub decodeanswerl ()
For i = 1 To 75
Select Case answerbuf (i)

Case 1
answerbuf (i) =1
Case 2
answerbuf (i) = 2
Case 4
answerbuf (i) = 3
Case 8
answerbuf (i) = 4
Case 16
answerbuf (i) = 5
Case Else
answerbuf (i) = 0
End Select
Next
End Sub

Sub decodeanswer2 ()
For i = 76 To 150
Select Case answerbuf (i)

Case 1

answerbuf (i) =5
Case 2

answerbuf (i) = 4
Case 4

answerbuf (i) = 3
Case 8

answerbuf (i) = 2
Case 16

answerbuf (i) = 1
Case Else

answerbuf (i) = 0
End Select

Next

End Sub
Function result () As Integer
Dim x As Integer
x =20 ' store result
answertbl .MovePirst
For i = 1 To CHOICES

If answerbuf (i) = answertbl.Fields("choice").Value Then
x=x+1
End If

answertbl .MoveNext



Next

result = x
End Function
save answer to answer buffer
startrow = row of choice from 1 - 47

- - - e -

startcol = column of group choices 1 - 4
chnummin = choice number min of column
chnummax = choice number max of column

' bitpos = pit position to shift

sub savans2buf (ByVal startrow As Integer, ByVal startcol As Integer, ByVal
chnummin As Integer, ByVal chnummax As Integer, Byval bitpos As Integer)
Dim xchoice
For i = 0 To chnummax - chnummin

answerbuf (i + chnummin) = shiftbitr(buffer (startrow + i * 2, startcol),
bitpos)
Next
End Sub
sub savans2bufd ()
Dim Xchoice, chnummax, chnummin

chnummax = 75
chnummin = 56
startrow = 7

For i = 0 To chnummax - chnummin
answerbuf (i + chnummin) = shiftbitr(buffer(startrow + i*2, 3,7

answerbuf (i + chnummin) = answerbuf (i + chnummin) Ox
shiftbitl (logicand (buffer(startrow + i * 2, 4), &HF), 1)
Next
End Sub )

sub savans2bufb ()
Dim xchoice, chnummax, chnummin
chnummax = 95
chnummin 76
startrow 8
For i = 0 To chnummax - chnummin
answerbuf (i + chnummin) = shiftbitr(buffer(startrow + i*2, 3), 6)

[

answerbuf (i + chnummin) = answerbuf (i + chnummin) or
shiftbitl (logicand (buffer (startrow + i * 2, 4), &HF), 2)
Next
End Sub

Function savedecode () As String
savans2buf 17, 1, 1, 15, 3
savans2buf 7, 2, 16, 35, 3
savans2buf 7, 3, 36, 55, 1
savans2buf4
savans2bufb
savans2buf 8, 3, 96, 115, 0
savans2buf 8, 2, 116, 135, 2
savans2buf 18, 1, 136, 150, 3
decodeanswerl
decodeanswer?2
savedecode = decode_id()

End Function

Sub xrdanswer ()
savans2buf 17, 1, 1, 15, 3
savans2buf 7, 2, 16, 35, 3
savans2buf 7, 3, 36, 55, 1
savans2buf4
savans2bufb
savans2buf 8, 3, 96, 115, 0
savans2buf 8, 2, 116, 135, 2
savans2buf 18, 1, 136, 150, 3
decodeanswerl
decodeanswer2

answertbl.MoveFirst

For i = 1 To CHOICES
answertbl.Edit
answertbl.Fields {"choice”) = answerbuf (i)
answertbl.Update
answertbl.MoveNext

Next

End Sub



Tsunsy ent test.frm

VERSION 2.00
Begin Form cnt_test

BackColoxr = &HO0CO0COCO&
BorderStyle = 3 'Fixed Double
Caption = "Counter test”
ClientHeight = 1905
ClientLeft = 1095
ClientTop = 1485
Clientwidth = 4200
Height = 2310
Left = 1035
LinkTopic = "Forml”
ScaleHeight = 1905
Scalewidth = 4200
Top = 1140
Width = 4320
Begin SSPanel Panel3Dl
BackColor = &HO0COCO0CO&
BevelInner = 1 'Inset
BevelOuter = 0 ‘'None
BorderWidth = 0
Caption = "1,00k at counter"”
Font3D = 1 ‘'Raised w/light shading
ForeColor = &HOOFF0000&
Height = 615
Left = 600
TabIndex = 2
Top = 240
Width = 2895
End
Begin SSCommand Start
Caption = "Start"” £
Font3D = 3 ‘'Inset w/light shading
Height = 375
Left = 600
TabIndex = 1
Top = 1320
width = 975
End
Begin SSCommand Closecmd
Caption = "Close"”
Font3D = 3 ‘'Inset w/light shading
Height = 375
Left = 2400
TabIndex = 0]
Top = 1320
width = 1095
End
End

sub start Click ()
If start.Caption = "Start"” Then
closecmd.Enabled = False
start.Caption = "Stop"
qflg = False
If port_init(True) = False Then
Beep
MsgBox "Checker machine not connect”, 48, APPNAMES
EXit Sub

End If

senddata (4)

Else
qflg = True
start.Caption = "Start"”
closecmd.Enabled = True

End If

Do While qflg <> True
DoEvents

Loop

senddata (2)

End Sub



Tsunsy comm.frm

VERSION 2.00
Begin Form comm

BackColor = &HO0CO0C0CO&
BorderStyle = 1 'Fixed Single
Caption = "Communication Program”
ClientHeight = 3420
ClientLeft = 2400
ClientTop = 2730
ClientWidth = 6225
ControlBox = 0 'False
Height = 3825
Left = 2340
LinkTopic = "Forml"
MaxButton = 0 'False
MDIChild = -1 'True
MinButton = 0 'False
ScaleHeight = 3420
ScaleWidth = 6225
Top = 2385
width = 6345
Begin SSPanel sheetcnt
BackColor = &HOOCOCOCO&
BorderWidth = 0
Caption = "Answer Sheet #"
Font3D = 0 'None
ForeColor = &H00000000&
Height = 375
Left = 240
TabIndex = 5
Top = 3000
width = 5775
End
Begin SSFrame Frame3D1
Caption = "Answer Control"
Font3D = 0 'None
Height = 2655
Left = 240
TabIndex = 2
Top = 120
width = 4095
Begin SSOption contoption
Caption = "Continue read "
Font3D = 3 ‘'Inset w/light shading
ForeColor = &H0O0C00000&
Height = 255
Left = 600
TabIndex = 4
Top = 1560
width = 2775
End
Begin SSOption newoption
Caption = "New read student answer”
Font3D = 3 ‘'Inset w/light shading
ForeColor = &HO00C00000&
Height = 255
Left = 600
TabIndex = 3
Top = 840
width = 3015
End
End
Begin SSCommand Stopcmd
Caption = "Stop”
Font3D = 3 'Inset w/light shading
Height = 375
Left = 4905
TabIndex = 1
Top = 1800
width = 1110

End



Begin SSCommand start

Caption = "Start”
Font3D = 3 ‘'Inset w/light shading
Height = 375
Left = 4920
TabIndex = 0
Top = 1080
width = 1110
End

End
pim qflg As Integer, xsheetcnt$

Sub Build Click {)
If newoption.value = True Then
End If
if contoption.value = True Then
End If

End Sub

Sub Form Load ()
qflg = False
xsheetcnt = 0
ref_option
ref cnt

End Sub

sub ref cnt ()
sheetcnt.Caption = "Answer Sheet#" + Str(xsheetcnt)
End Sub

Sub ref option ()

If Dir$ (app.Path + m\xxx.txt") = "" Then
newoption.value = True
contoption.value = False
contoption.Enabled = False

Else
newoption.value = False
contoption.value = True
contoption.Enabled = True

End If

End Sub

Sub start_Click ()
Dim SAVDATA, xdata, tinstant
if port_init(True) = False Then
Beep
MsgBox "Checker machine not connect”, 48, APPNAMES$
) Exit Sub
End If
senddata (7)
stopcmd.Enabled = True
start.Enabled = False
qflg = False

If newoption.value = True Then

xsheetcnt = 0 ' sheet count

Exrrorld = 0 ' error count
End If
xtimeout = False ' flag time out feed
tinstant = Now ' jnitial feed time start
senddata (1) ' start code
Do While gflg = False

xrecvdata = recvdata()

senddata (1)

Select Case xrecvdata

Case 1

Case 2
Beep
MsgBox "Error stop”, 48, APPNAMES
qflg = True



For i = 1 To 47
For j = 0 To 3
x =0
For k = 0 To 2
x = x + recvdata() * (2 ~ (3 * k))
Next
pbuffer(i, j + 1) = X
Next
Next
xsheetcnt = xsheetcnt + 1
ref cnt

' decode student id and score
x = savedecode ()
If x <> "ERR"” Then
Mytbl.Seek "=", X
If Mytbl.NoMatch Then
Errorid = Errorid + 1

Beep

MsgBox "Student Id. not found", MB_ICONINFORMATION
Else

Mytbl.Edit

Mytbl.Fields("scorel") = result()
Mytbl.Update

End If
Else
ErrorId = ErrorId + 1
Beep "
MsgBox rgtudent Id. ERROR", MB_ICONINFORMATION
End If
tinstant = Now ' reset time out feed
sendcode (1)
Case 4 ' machine start read
End Select

If Difftime(tinstant) > TIMEOUTFD Then
xtimeout = True
qflg = True
End If
DoEvents
Loop
xrecvdata = recvdata()
senddata (2)
Beep
MsgBox "Feed Paperx time out”, MB_ICONINFORMAIION

stopcmd.Enabled = False
start.Enabled = True

End Sub

sub stopcmd_Click ()
qflg = True
End Sub

Sub xView_click ()
xxshow.Show
End Sub



TUsunsu gphview.frm

VERSION 2.00
Begin Form GphView

BackColor = &HO00CO0CO0CO&
Caption = "Graph View"
ClientHeight = 6660
ClientLeft = 525
ClientTop = 2010
ClientwWwidth = 11070
Height = 7065
Icon = GPHVIEW.FRX:0000
Left = 465
LinkTopic = "Forml”
MaxButton = 0 'False
MDIChild = -1 'True
ScaleHeight = 6660
ScaleWidth = 11070
Top = 1665
width = 11190
Begin CommandButton CmdClose
Caption = vgClose”
Height = 375
Left = 4920
TabIndex = 1
Top = 6120
width = 1335
End
Begin SSPanel Panel3D1
AutoSize = 3  'AutoSize Child To Panel
BackColor = &HOOCO0COCO&
BevelOuter = 1 'Inset
BorderwWidth = 4
Font3D = 1 ‘'Raised w/light shading
ForeColor = &HOOFF0000&
Height = 5835
Left = 225
TabIndex = 0
Top = 180
width = 10635
Begin GRAPH Graphl
GraphType = 6 'Line
Height = 5805
Labels = 3 'Y Labels only
Left = 15
NumSets = 3
TabIndex = 2
ThicklLines = 0 'Off
Ticks = 0 'off
Top = 15
Width = 10605
End
End

End

Sub CmdClose_Click ()
Unload GphView

End Sub

Sub Form Load ()
' rnitial form size and position
Gphview.Height = 6975
Gpthew.Wldth = 11190
Gphview.Top =
GphView.Left =

' This could take a while, display hourglass

Screen.MousePointer = 11

' Create data graph grid



Graphl.NumSets = 3
Graphl.NumPoints = MyTbl.RecordCount

' Round and create Score 1

Graphl.ThisSet = 1

Graphl.ThisPoint =1

MyTbl.MoveFirst ' go top of Table

Do While MyTbl.EOF = False
* Add data to graph
Graphl.GraphData = MyTbl.Fields("scorel").Value
t

' Move to the next row

L}

MyTbl.MoveNext ' same skip in DBase
Loop

' Round and create Score 2

Graphl.ThisSet = 2

Graphl.ThisPoint = 1

MyTbl.MoveFirst ' go top of Table

Do While MyTbl.EOF = False
' Add data to graph
Graphl.GraphData = MyTbl.Fields("scoreZ").Value
1

t Move to the next row

L]

MyTbl .MoveNext ' same skip in DBase
Loop

' Round and create Score 3

Graphl.ThisSet = 3

Graphl.ThisPoint = 1

MyTbl.MoveFirst ' go top of Table

Do While MyTbl.EOF = False
' Add data to graph
Graphl.GraphData = MyTbl.Fields("scoreB").Value
1

' Move to the next row

]

MyTbl.MoveNext ' same skip in DBase
Loop
t

' Return the mouse pointer to normal
1

Screen.MousePointer = 0

End- Sub



Tlsunsy inf test.frm

VERSION 2.00
Begin Form inf test

BackColor = &HO0COCO0CO&
BorderStyle = 3 'Fixed Double
Caption = m"infrarade test”
ClientHeight = 2280
ClientLeft = 1590
ClientTop = 1350
Clientwidth = 5625
Height = 2685
Left = 1530
LinkTopic = "Pormd"”
ScaleHeight = 2280
ScaleWidth = 5625
Top = 1005
width = 5745
Begin SSPanel Panel3D3
BackColor =  &HO0COCOCO&
BevelOuter = 1 'Inset
BorderWidth = 0
Caption =
"loeeeons R - veseeesdOien.. R B S 20, ccceocans
eee..s30" .
Font3D = 3 'Inset w/light shading
ForeColor = sHOOFF0000&
Height = 255
Left = 60
TabIndex = 4
Top = 1200
wWidth = 5475
End
Begin CommandButton closecmd
Caption = "gClose"”
Height = 375
Left = 3360
TabIndex = 3
Top = 1680
width = 1095
End
Begin SSPanel Panel3D2
BackColor = &HO0COCOCO&
Bevellnner = 2 'Raised
BevelOuter = 1 ‘'Inset
BorderWidth = o
Caption = ngensor Board (1-30)"
Font3D = 3 'Inset w/light shading
ForeColor = §HOOFF0000&
Height = 675
Index = 0
Left = 60
TabIndex = 2
Top = 120
width = 5475
End
Begin CommandButton StartStop
Caption = vstart”
Height = 375
Left = 1200
TabIndex = 1
Top = 1680
width = 1095
End
Begin SSPanel Panel3Dl
BackColor = &H00000000&
BevelOuter = 1 ‘'Inset
BorderWidth = 0
Font3D = 3 ‘'Inset w/light shading
ForeColor = &HOOFF0000&
Height = 255
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End
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Sub

aflg

close Click ()
Unload inf_test
Sub

closecmd_click ()
Unload Me
Sub

Commandl_Click ()
Sub

Form Load ()
gflg = False
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pim i As Integer, OonFlg As pouble, twodbl As Double
twodbl = 2
For i = 0 To 29
onFlg = xValue And twodbl ~ i
1f OonFlg = 2 ~ i Then
inf(i * 2).Z0rder 1
inf(i * 2 + 1) . 2ZOrder
Else
inf(i * 2).2ZO0rder
inf(i * 2 + 1).2Z0rder 1
End If
Next
End Sub

sub Startstop_Click ()
Dim x As Double, tmp As Integer
Dim xbufferl() As Integer
ReDim xbufferl(0 To 3)
1f startstop.Caption = vstop"” Then
qflg = True
closecmd.Enabled = True
Exit Sub
End If
startstop.Caption = "stop”
closecmd.Enabled = False
Do Until gflg
For i = 0 To 3
xbufferl(i) =0
Next

If port init(True) = False Then
Beep
MsgBox "Checker machine not connect”, 48, APPNAMES
Exit Sub
End If
senddata (3)
For i = 0 To 3
x =0
For j = 0 To 2
If i = 3 And j = 2 Then
* ignore 2 bit for overflow
tmp = recvdata()

Exit For
End If
x = x + recvdata() * (27 (3 * 3))
Next
xbufferl (i) = x
Next
x1 =0

For i = 0 To 3
x1l = x1 + xbufferl(i) * (2 * (8 * i)}
Next

infldsp (x1)
DoEvents
Loop

End Sub
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VERSION 2.00
Begin Form LookUp

BorderStyle = 1 'Fixed Single
Caption = "Data List”
ClientHeight = 3360
ClientLeft = 315
ClientTop = 3930
ClientWidth = 11475
Height = 3765
Icon = 1,00KUP.FRX: 0000
Left = 255
LinkTopic = "Forml"
MaxButton = 0 'False
MDIChild = -1 'True
ScaleHeight = 3360
ScaleWidth = 11475
Top = 3585
width = 11595
Begin CommandButton Exit
Caption = "Go Back"
Height = 375
Left = 5160
TabIndex = 1
Top = 2745
Width = 1005
End
Begin Grid List
BackColor = SHOOFFFFFF&
FixedCols = 0
ForeColor = &H00000000&
Height = 2430
Left = 225
Rows = 10
TabIndex = 0
Top = 180
Width = 11020
End
End

sub Exit_Click ()
Unload Lookup
End Sub

Sub Form Load ()
pDim i As Integer
Dim fieldname As String
Dim rowText As String
Dim firstRow As Integer

' Initial top and left position
Lookup.Top = 0
Lookup.Left = 0

'

' This could take a while, display hourglass

Screen.MousePointer = 11
MyTbl.MoveFirst ' go top of Table

List.Rows = 2
List.Cols = MyTbl.Fields.Count
List.Row = 0
For i = 0 To List.Cols - 1
List.Col = i
fieldname = MyTbl.Fields (i) .Name

Select Case i
Case 0
List.Text = "Code"



Case 1

List.Text = "Name”
Case 2
List.Text = "Score 1lst”
Case 3
List.Text = "Score 2rd"
Case 4
List.Text = "Score 3nd”
End Select

Set MyFld = MyTbl (fieldname)
List.ColWidth (i) = MyFld.Size * Twips2ChrHor
Next

' Set flag for special handling of first row
]

firstRow = True

colText = " "

List.Rows = 2

Do While MyTbl.EOF = False
rowText = " "
For i = 0 To List.Cols - 1
Select Case MyTbl.Fields(i).Type
Case DB_TEXT
rowText = rowText + MyTbl.Fields(i).Value
Case DB_DOUBLE
rowText = rowText + Str$(MyTbl.Fields(i).Value)
End Select

If i < List.Cols - 1 Then
rowText = rowText + Chr$ (9)
End If
Next
1

' Add new row to grid, the first non-fixed row has to

' be handled as a special case

t

If (firstRow = True) Then
List.SelstartRow = 1
List.SelEndRow = 1
List.SelStartCol = 0
List.SelEndCol = List.Cols - 1
List.Clip = rowText
firstRow = False

Else
List.AddItem rowText

End If

1]

' Move to the next row

t

MyTbl.MoveNext ' same skip in DBase
Loop
t

' Return the mouse pointer to normal
1]

Screen.MousePointer = 0

End Sub
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VERSION 2.00
Begin Form Options

BackColor = &HO0COCOCO&
BorderStyle = 3 'Fixed Double
Caption = "options”
ClientHeight = 3255
clientLeft = 1320
ClientTop = 2190
ClientWidth = 4830
Height = 3660
Left = 1260
LinkTopic = "Form2"
MaxButton = o 'False
MinButton = 0 'False
ScaleHeight = 3255
Scalewidth = 4830
Top = 1845
width = 4950
Begin TextBox Textd
Height = 315
Left = 2880
TabIndex = 9
Top = 1680
width = 1095
End
Begin SSPanel Panel3D4
Alignment = 1 ‘'Left Justify - MIDDLE
BackColor = &HO0C0C0CO&
BevelOuter = 0 'None
BorderWidth = 0
Caption = "pime out feed :"
Font3D = 1 ‘'Raised w/light shading
ForeColor = &HOOFF0000&
Height = 255
Left = 360
TabIndex = 8
Top = 1680
width = 2055
End
Begin TextBox Text3
Height = 315
Left = 2880
TabIndex = 7
Top = 1200
width = 1095
End
Begin SSPanel Panel3D3
Alignment = 1 'Left Justify - MIDDLE
BackColor = &H00C0C0CO&
BevelOuter = 0 ‘'None
BorderWidth = 0
Caption = "student Length :”
Font3D = 1 'Raised w/light shading
ForeColor = &HOOFF0000&
Height = 255
Left = 360
TabIndex = 6
Top = 1200
width = 2055

End



Begin TextBox Text2
Height
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End

Begin TextBox Textl
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End

Begin SSPanel Panel3D2
Alignment
BackColor
BevelOuter
BorderWidth
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ForeColor
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Top
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End

Begin SSPanel Panel3Dl
Alignment
BackColor
BevelOuter
BorderWidth
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Font3D
ForeColor
Height
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TabIndex
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wWidth

End
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Caption
Font3D
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Font3D
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Sub Command3Dl_Click ()
CHOICES = Val (TEXT1.TEXT)
TIMEOUT = Val(TEXTZ.TEXT)
IDLEN = Val(TEXT3.TEXT)
TIMEOUTFD = val (TEXT4.TEXT)
XCHOICES = TEXT1.TEXT
XTIMEOUTS = TEXT2.TEXT
XIDLENS = TEXT3.TEXT
XTIMEOUTFDS = TEXT4.TEXT
i= WriteProfileString (APPNAMES,
i WriteProfileString(APPNAME$,
i WriteProfileString(APPNAMEs,
i WriteProfileString(APPNAME$,
Unload options
End Sub

tn b

Sub Command3D2_Click ()
Unload options

End Sub

Sub Form Load ()
TEXT1.TEXT = Str (CHOICES)
TEXT2.TEXT = Str (TIMEOUT)
TEXT3.TEXT = Str (IDLEN)
TEXT4 .TEXT = Str {TIMEOUTED)

End Sub

"CHOICES", XCHOICE$)

P IMEOUT”, XTIMEOUTS)
"IDLEN", XIDLENS$)
"PIMEOUTFD", XTIMEOUTFDS$)

Amount of choices
Time out connect
student id length
Time out feed



{usunsu rdanswer.frm

VERSION 2.00
Begin Form rdanswer

BackColox = &HOOCOCOCO&
Caption = "Rdanswer"
ClientHeight = 2055
.ClientLeft = 810
ClientTop = 1470
ClientWidth = 4785
Height = 2460
Left = 750
LinkTopic = "Forml"
ScaleHeight = 2055
Scalewidth = 4785
Top = 1125
width = 4905
Begin SSPanel Panel3Dl
BackColor = &HO0CO0COCO&
BorderWidth = 0
Caption = "Read answer to system”
Font3D = 0 'None
ForeColor = &H00000000&
Height = 495
Left = 840
TabIndex = 2
Top = 360
Width = 3015
End
Begin SSCommand start
Caption = "Start"
Font3D = 3 'Inset w/light shading
Height = 375
Left = 840
TabIndex = 1
Top = 1440
wWidth = 1110
End
Begin SSCommand Stopcmd
Caption = "Stop"
Font3D = 3 'Inset w/light shading
Height = 375
Left = 2760
TabIndex = 0
Top = 1440
Width = 1110
End
Begin Line Line2
BorderColox = &HOOFFFFFF&
X1 = 240
X2 = 4440
Y1 = 1090
Y2 = 1090
End
Begin Line Linel
X1 = 240
X2 = 4440
Y1 = 1080
X2 = 1080
End
End

Dim qflg As Integer

Sub Form Load ()
qflg = False
End Sub



sub start_Click ()
Dim SAVDATA, xdata, tinstant
If port_init(True) = False Then
Beep
MsgBox "Checker machine not connect”, 48, APPNAMES
Exit Sub
End If
senddata (7)

stopcmd.Enabled = True
start.Enabled = False
aflg = False
Xtimeout = False ' flag time out feed
tinstant = Now ' initial feed time start
senddata (1) ' start code
Do While gflg = False
xrecvdata = recvdata()

senddata (1)
Select Case xrecvdata

Case 1
Case 2
Beep
MsgBox "Error Stop”, 48, APPNAMES
gflg = True
Case 3
For i = 1 To 47
For j = 0 To 3
x =0
For k = 0 To 2
x = X + recvdata() * (2 ~ (3 * k))
Next
buffer(i, j + 1) = X
Next
Next
' decode student id and score
xrdanswer ' read answer to table
tinstant = Now ' reset time out feed
sendcode (1)
qflg = True
Case 4 ' machine start read
End Select

If Difftime (tinstant) > TIMEOUTFD Then
xtimeout = True
qflg = True
End If
DoEvents
Loop
xrecvdata = recvdata()
senddata (2)
If xtimeout = True Then

Beep

MsgBox "Feed Paper time out”, MB_ICONINFORMATION
End If
stopcmd.Enabled = False
start.Enabled = True

End Sub

Sub Stopcmd_Click ()
qflg = True
End Sub



sunsu selftest.frm

VERSION 2.00
Begin Form selftest

BackColor = &HO0OCOCO0CO&
BorderStyle = 3 'Fixed Double
Caption = "Self Test"
ClientHeight = 2700
ClientLeft = 4200
ClientTop = 4065
Clientwidth = 4560
Height = 3105
Left = 4140
LinkTopic = "Form3"
ScaleHeight = 2700
ScaleWidth = 4560
Top = 3720
width = 4680
Begin SSOption Option3D4
Caption = "Counter test”
Font3D = 0 ‘None
Height = 255
Left = 1080
TabIndex = 4
Top = 1320
width = 2775
End
Begin SSOption Option3Dl
Caption = "Motor test"”
Font3D = 0 'None
Height = 255
Left = 1080
TabIndex = 3
Top = 240
width = 2895
End
Begin SSOption Option3D3
Caption = "Infrared test”
Font3D = 0 'None
Height = 255
Left = 1080
TabIndex = 2
TabStop = 0 'False
Top = 780
width = 2895
End
Begin SSCommand Command3D1
Caption = "OK"
Font3D = 3 'Inset w/light shading
Height = 375
Left = 840
TabIndex = 0
Top = 2040
width = 975
End
Begin SSCommand Command3D2
Caption = "Close"
Font3D = 3 ‘'Inset w/light shading
Height = 375
Left = 2880
TabIndex = 1
Top = 2040
Width ’ = 975
End



Sub Command3Dl_Click ()
If option3dl.Value = True Then
stmotor.Show modal
End If
If option3d3.Value = True Then
inf test.Show modal
End If
If option3d4.Value = True Then
cnt_test.Show modal
End If
End Sub

Sub Command3D2_Click ()
Unload selftest
End Sub



Wsunsy static.frm

VERSION 2.00
Begin Form Statistic

BackColor = &H00COCOCO&
BorderStyle = 1 'Fixed Single
Caption = "Statistic”
ClientHeight = 5040
ClientLeft = 1425
ClientTop = 1740
Clientwidth = 5700
ControlBox = 0 'False
Height = 5445
Left = 1365
LinkTopic = "Forml"
MaxButton = 0 'False
MinButton = 0 'False
ScaleHeight = 5040
ScaleWidth = 5700
Top = 1395
width = 5820
Begin SSCommand CrmdOk
Caption = " &OK"
Font3D = 3 'Inset w/light shading
Height = 375
Left = 2220
TabIndex = 28
Top = 4440
width = 915
End
Begin SSPanel Panel3D1
BackColor = &HO0COC0CO&
BevelOuter = 1 'Inset
Borderwidth = 0
Font3D = 1 'Raised w/light shading
ForeColor = &HOOFF0000¢&
Height = 1335
Left = 360
TabIndex = 0
Top = 2880
width = 5055
Begin SSPanel Panel3D2
BackColor = &HO0COCOCO&
BevelOuter = 1 'Inset
BorderWidth = 0
Caption = "Error Summary"
Font3D = 1 'Raised w/light shading
ForeColor = &HOOFF0000&
Height = 375
Left = 0
TabIndex = 1
Top = 0
width = 5055
End
Begin Line Linel
X1 = 1200
X2 = 1200
Y1 = 360
Y2 = 1320
End
Begin Label Label6
BackColor = &H00COCOCO&
Caption = "Score 3rd"
Height = 255
Index = 2
Left = 120
TabIndex = 2
Top = 960
Width = 855
End

Begin Label Label6



BackColor
Caption
Height
Index
Left
TabIndex
Top
wWidth
Bnd
Begin Label Label6
BackColor
Caption
Height
Index
Left
TabIndex
Top
width
End
End
Begin SSPanel Panel3D4
BackColor
BevelOuter
Borderwidth
Caption
Font3D
ForeColor
Height
Left
TabIndex
Top
width
End
Begin SSPanel Panel3D3
BackColor
BevelOuter
BordexrWidth
Font3D
ForeColor
Height
Left
TabIndex
Top
wWidth
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Begin Label strscore3mi

Alignment
BackColor
Caption
Height
Left
TabIndex
Top
width
End
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&HOOCOCOCO&
"Score 2nd"”
255

1
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720

975

&H00COCOCO&
"Score 1lst”
255

0

120

4

480

855

&H00C0COCO&

1 ‘'Inset

0

"Score Summary”
1 'Raised w/light shading
&HOOFF0000&

375

360

5

1080

5055

&HO0CO0CO0CO&

1 'Inset

0

1 'Raised w/light shading
&HOOFF0000&

1335
360
13
1440
5055
n

=

*Right Justify
&§HO00COCO0CO&

"0"

255

4080

22

960

855

Begin Label strscoreZ2min

Alignment
BackColor
Caption
Height
Left
TabIndex
Top
width
End
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1 'Right Justify
&H00CO0COCO&

"0"

255

2880

27

960

855

Begin Label strscorelmin

Alignment
BackColor
Caption
Height
Left
TabIndex
Top

Howwwnni

1 'Right Justify
&§H00CO0COCO&

"0"

255

1800

26

960



width = 855

End

Begin Label strscore3avg
Alignment = 1 'Right Justify
BackColor = &HO0COCOCO&
Caption = "o"
Height = 255
Left = 4080
TabIndex = 25
Top = 720
width = 855

End

Begin Label strscore2avg
Alignment = 1 'Right Justify
BackColor = &HO0CO0COCO&
Caption = To"
Height = 255
Left = 2880
TabIndex = 24
Top = 720
Width = 855

End

Begin Label strscorelavg
Alignment = 1 'Right Justify
BackColor = &HOOCOCOCO&
Caption = ror
Height = 255
Left = 1800
TabIndex = 23
Top = 720
width = 855

End

Begin Label strscore3max
Alignment = 1 'Right Justify
BackColor = &HO00C0CO0CO&
Caption = To"
Height = 255
Left = 4080
TabIndex = 21
Top = 480
width = 855

End

Begin Label strscoreZmax
Alignment = 1 'Right Justify
BackColor = &HO00C0C0CO&
Caption = "o"
Height = 255
Left = 2880
TabIndex = 20
Top = 480
Width = 855

End

Begin Label strscorelmax
Alignment = 1 ‘'Right Justify
BackColor = &HO0C0COCO&
Caption = "o
Height = 255
Left = 1800
TabIndex = 19
Top = 480
width = _.855

End

Begin Line Line8
X1 = 3840
X2 = 3840
Y1 = 0
Y2 = 1320

End

Begin Line Line?7
X1 = 2760
X2 = 2760
Y1 = 0



Y2
End

Begin Line Line6

X1
X2
Yl
Y2
End

Begin Line Lineb5

X1
X2
Yl
Y2
End

Begin Label Labeld

BackColor
Caption
Height
Index
Left
TabIndex
Top
Width
End

Begin Label Label4

BackColor
Caption
Height
Index
Left
TabIndex
Top
Width
End

Begin Label Labelb

BackColor
Caption
Height
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Left
TabIndex
Top
Width
End

Begin Label Labelb

BackColor
Caption
Height
Index
Left
TabIndex
Top
width
End

Begin Label Labelb5

BackColor
Capti
Heigh
Index
Left
TabIndex
Top
width
End

Begin Label Label4

BackColor
Caption
Height
Index
Left
TabIndex
Top
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1320

1680
1680

1320

0
5040
360
360

&HO0COCO0CO&
"Score Minimum"”
255

2

120

9

960

1575

&HO00COCOCO&
"gcore Average”
255

1

120

10

720

1575

&HO0COCOCO&
"Score 3rd”
255

2

3960

11

120

975

&HO0CO0COCO&
“"Score 2nd”
255

1

2880

12

120

975

&H00CO0COCO&
"Score 1lst”
255

0

1800

15

120

975

&HO0C0CO0CO&
"Score Maximum
255

0

120

14

480



width = 1575
End
End
Begin Label LastTest
BackColor = &HO0C0COCO&
Height = 255
Left = 1800
TabIndex = 18
Top = 720
width = 3855
End
Begin Label StudentCnt
BackColor = &HO0COCOCO&
Height = 255
Left = 1800
TabIndex = 17
Top = 480
width = 3615
End
Begin Label FileName
BackColor = &H00CO0COCO&
Height = 255
Left = 1800
TabIndex = 16
Top = 240
Width = 3615
End
Begin Label Label3
BackColor = &H00COCOCO&
Caption = "Last Call 'y
Height = 255
Left = 360
TabIndex = 8
Top = 720
width = 1335
End
Begin Label Label2
BackColor = &HO00COCO0CO&
Caption = rstudent Count :"
Height = 255
Left = 360
TabIndex = S,
Top = 480
width = 1455
End
Begin Label Labell
BackColor = &HO0COCOCO&
Caption = "File Name i
Height = 255
Left = 360
TabIndex = 6
Top = 240
width = 1455
End
End
Sub cmdOk Click ()
Unload statistic
End Sub
Sub Form Load ()
Dim scorelmax, Score2max, score3max
Dim scorelmin, score2min, score3min
Dim scorelsum, score2sum, score3sum
Dim temp As String
temp$ = String(l6, 0)
statistic.Height = 5445

statistic.Width = 5856
statistic.Top = Int((Screen.Height - statistic.Height) / 2)
statistic.Left = Int({(Screen.Width - statistic.Width) / 2)

' initial value



FileName.Caption = filePrj
StudentCnt.Caption = Str (mytbl.RecordCount)

is= GetProfilestring (APPNAMES, "1LASTDATE", "none"”, temp$, 16)

LastTest.Caption = temp$

i = GetProfileString (APPNAMES, KEYSTATISTIC1S, "", temp$, 16)
LastTest.Caption = LastTest.Caption + ", " + temp$

' jnitial value
scorelsum = 0
score2sum = 0
score3sum = 0
scorelmin = 999
score2min = 999
score3min = 999
scorelmax = 0
score2max = 0
score3max = 0

mytbl.MoveFirst

t

' This could take a while, display hourglass
1

Screen.MousePointer = 11

Do Until mytbl.EOF

scorelsum = scorelsum + mytbl.Fields("scorel").Value
score2sum = score2sum + mytbl.Fields("scoreZ").Value
score3sum = score3sum + mytbl.Fields("scoreB").Value

If mytbl.Fields("scorel").Value < scorelmin Then

scorelmin = mytbl.Fields("scorel").Value

End If

if mytbl.Fields("scoreZ").Value < scoreZmin Then
scoreZ2min = mytbl.Fields("scoreZ”).Value

End If

Iif mytbl.Fields("score3").Value < score3min Then

score3min = mytbl.Fields("score3").Va
End If

lue

If mytbl.Fields("scorel").Value > scorelmax Then
scorelmax = mytbl.Fields("scorel").Value

End If

If mytbl.Fields("score2”).Value > 'score2max Then
score2max = mytbl.Fields("scoreZ").Value

End If

If mytbl.Fields("score3").Value > score3max Then
score3max = mytbl.Fields("score3").Value

End If
mytbl.MoveNext
Loop
4

' Return the mouse pointer to normal
1

Screen.MousePointer = 0
strscorelmin = Str$(scorelmin)

strscore2min = Str$(score2min)

strscore3min = str$ (score3min)

strscorelmax = Str$(scorelmax)

strscoreZmax = Str$ (score2max)

strscore3max = Str$ (score3max)

strscorelavg = Format$ (scorelsum / mytbl.RecordCount,
strscorezavg = Format$ (score2sum / mytbl.RecordCount,
strscore3avg = Format$ {score3sum / mytbl.RecordCount, 70.00™)

End Sub



Tusunsy r.frm

VERSION 2.00
Begin Form stmotor

BackColor = &H00CO0CO0CO&

Caption = "Stepper motor"

ClientHeight = 2280

ClientLeft = 1095

ClientTop = 1485

ClientWidth = 4965 ‘

Height = 2685

Left = 1035

LinkTopic = "Forml"”

ScaleHeight = 2280

ScalewWidth = 4965

Top = 1140

width = 5085

Begin CommandButton Command2
Caption = "Close"”
Height = 375
Left = 3000
TabIndex = 2
Top = 1440
width = 1215

End

Begin SSPanel Panel3D1
BackColor = &H00COC0CO0&
BevelOuter = 0 ‘'None
Borderwidth = (o)
Caption = "DC MOTOR TEST"
Font3D = 1 'Raised w/light shading
FontBold = -1 'True
FontItalic = 0 'False
FontName = "MS Sans Serif"”
FontSize = 12
FontStrikethru = 0 'False
FontUnderline = 0 'False
ForeColor = &HOOFFO0000&
Height = 735
Left = 600
TabIndex = 1
Top = 360
width = 3615

End A

Begin CommandButton Commandl
Caption = "Start”
Height = 375
Left = 720
TabIndex = 0
Top = 1440
Width = 1215

End

End
Dim gflg

Sub Commandl_Click ()
If commandl.Caption = "Start"” Then
command2 .Enabled = False
commandl.Caption = "Stop”
gflg = False
If port_init(True) = False Then
Beep
MsgBox "Checker machine not connect”, 48, APPNAMES
Exit Sub

End If

senddata (1)



Else
gflg = True
commandl .Caption = "Start”
command?2 .Enabled = True
End If
Do While gflg <> True
senddata (1)
DoEvents
Loop
senddata (2)

End Sub

Sub Command2 Click ()
Unload Me

End Sub



FUN r.fm

VERSION 2.00
Begin MDIForm tester

Caption = "CHECKER MACHINE"
ClientHeight = 5445
ClientLeft = 1125
ClientTop = 2160
ClientWidth = 7755
Height = 6135
Icon = TESTER.FRX:0000
Left = 1065
LinkMode = 1 'Source
LinkTopic = "MDIForml”
Top = 1530
width = 7875
WindowState = 2 'Maximized
Begin PictureBox Picturel
Align = 1 'Align Top
Height = 600
Left = 0
ScaleHeight = 570
ScalewWidth = 7725
TabIndex = 11
Top = 405
Visible = 0 'False
wWidth = 7755
Begin CommonDialog OpenDb
DefaultExt = "* _dbf"
DialogTitle = "Open Database™
Filter = "FoxPro (*.dbf)
Left = 45
Top = 45
End
End
Begin PictureBox StatusBar
Align = 2 'Align Bottom
BackColor = &HO0COCOCO &
ForeColox = &HO00COCOCO &
Height = 360
Left = 0
ScaleHeight = 330
ScaleWidth = 7725
TabIndex = 1
Top = 5085
width = 7755
Begin Timer Timerl
Interval = 1000
Left = 8325
Top = -45
End
Begin MhState KeyStatl
Autosize = -1 'True
Height = 420
Index = 2
Left = 7875
Style = 2 'Insert State
TabIndex = 10
Tag = "INS"
TimerInterval = 250
Top = -45
Value = 0 'False
Visible = 0 'False
width = 420
End
Begin MhState KeyStatl
Autosize = -1 'True
Height = 420
Index = 1
Left = 7875

Style

1 'Num Lock

*.dbf"



TabIndex = 9
Tag = "NUM"
TimerInterval = 250
Top = -45
Value = 0 'False
Visible = 0 'False
wWidth = 420
End
Begin MhState KeyStatl
Autosize = -1 'True
Height = 420
Index = 0
Left = 7875
TabIndex = 8
Tag =  "CAp"
TimerInterval = 250
Top = ~45
Value = 0 ‘False
Visible = 0 'False
width = 420
End
Begin SSPanel StatusMessagePanel
Alignment = 1 'Left Justify - MIDDLE
BackColor = &HO0COCOCO&
BevellInner = 2 'Raised
BevelOuter = 0 'None
BordexrWidth = 0
Caption = "Ready"”
Font3D = 0 'None
ForeColor = &H00000000&
Height = 345
Left = 0
RoundedCorners = 0 'False
TabIndex = 7
Top = 0
width = 5205
End
Begin SSPanel KeyStatus
BackColor = &HOOCOCOCO&
BevelInner = 2 'Raised
BevelOuter = 0 'None
BorderwWidth = 0
Font3D = 0 ‘'None
ForeColorx = &H00000000&
Height = 350
Left = 5220
RoundedCorners = 0 'False
TabIndex = 2
Top = 0
Width = 2535
Begin SSPanel TimePanel
BackColor = &HOOCOCOCO&
BevellInner = 1 ‘'Inset
BevelOuter = 0 'None
BorderWidth = 0
Caption = "99:99:99"
Font3D = 0 'None
ForeColor = &HO00000000&
Height = 285
Left = 1665
RoundedCorners = 0 'False
TabIndex = 6
Top = 30
width = 825
End
Begin SSPanel KeyStatusPanels
BackColor = &HOOCOCOCO&
BevellInner = 1 ‘'Inset
BevelOuter = 0 'None
Borderwidth = (o]
Caption = "INS"
Font3D = 0 'None



ForeColor = &H00000000&
Height = 285
Index = 2
Left = 1125
RoundedCorners = 0 'False
TabIndex = 5
Top = 30
width = 495
End
Begin SSPanel KeyStatusPanels
BackColor = &HO0CO0COCO&
Bevellnner = 1 'Inset
BevelOuter = 0 'None
Borderwidth = 0
Caption = "NUM"
Font3D = 0 'None
ForeColor = &§HO0000000&
Height = 285
Index = 1
Left = 585
RoundedCorners = 0 'False
TabIndex = 4
Top = 30
Width = 495
End
Begin SSPanel KeyStatusPanels
BackColor = &H00COCO0CO&
Bevellnner = 1 ‘Inset
BevelOuter = 0 ‘None
Borderwidth = 0
Caption = "CAP"
Font3D = 0 ‘'None
ForeColor = &H00000000&
Height = 285
Index = 0
Left = 45
RoundedCorners = 0 'False
TabIndex = 3
Top = 30
width = 495
End
End
Begin Line LineStatus
BorderColor = &H00000000&
BorderWidth = 2
X1 = 5220
X2 = 5220
Yl = 0
Y2 = 405
End
End
Begin SSPanel ToolsBarPanel
Align = 1 'Align Top
BackColor = &HOOCOCOCO &
BorderWidth = 0
Font3D = 0 'None
ForeColor = &H00000000&
Height = 405
Left = 0
TabIndex = 0
Top =
Width = 7755
Begin SSRibbon ToolsBar
BackColor = &HO00C0C0C0&
BevelWidth = 0
Height = 330
Index = 5
Left = 2075
outline = 0 'False
PictureDisabled = TESTER.FRX:0302
PictureDn = TESTER.FRX:0484

PicturebDnChange 0 ‘'Use 'PictureUp' Bitmap Unchanged



PictureUp =  TESTER.FRX:0606
RoundedCorners = 0 'False
Top = 30
Width = 360

End

Begin SSRibbon ToolsBar
BackColor = &H00C0COCO&
BevelWidth = 0
Height = 330
Index = 4
Left = 1745
outline = 0 'False
PictureDisabled = TESTER.FRX:0788
PictureDn = TESTER.FRX:090A
PicturebDnChange = 0 'Use 'PictureUp' Bitmap Unchanged
PictureUp = TESTER.FRX:0R8C
RoundedCorners = 0 'False
Top = 30
width = 360

End

Begin SSRibbon ToolsBar
BackColor = &HO0C0COCO&
Bevelwidth = 0
Height = 330
Index = 3
Left = 1400
oOutline = 0 'False
PictureDisabled = TESTER.FRX:0COE
PictureDn = TESTER.FRX:0D90
PictureDnChange = 0 ‘'Use 'PictureUp' Bitmap Unchanged
PictureUp = TESTER.FRX:0F12
RoundedCorners = 0 'False
Top = 30
Width = 360

End

Begin SSRibbon ToolsBar
BackColor = &HO0COC0CO&
BevelWidth = 0
Height = 330
Index = S
Left = 3645
outline = 0 'False
PictureDisabled = TESTER.FRX:1094
PictureDn = TESTER.FRX:1216
PicturebDnChange = 0 'Use 'PictureUp’ Bitmap Unchanged
PictureUp = TESTER.FRX:1398
Top = 45
width = 360

End

Begin SSRibbon ToolsBar
BackColor = &HO0CO0COCO&
Bevelwidth = 0
Height = 330
Index = 8
Left = 3240
Outline = 0 'False
PictureDisabled = TESTER.FRX:151A
PictureDn = TESTER.FRX:169C
PictureDnChange = 0 'Use 'PictureUp' Bitmap Unchanged
PictureUp = TESTER.FRX:181E
Top = 30
Wwidth = 360

End

Begin SSRibbon ToolsBar
BackColor = &HO0C0CO0CO0&
BevelWidth = 0
Height = 330
Index = 7
Left = 2880
outline = 0 'False
PictureDisabled = TESTER.FRX:19A0

PictureDn TESTER.FRX:1B22



pPictureDnChange = 0 'Use 'PictureUp' Bitmap Unchanged
PictureUp = TESTER.FRX:1CA4
Top = 30
width = 360

End

Begin SSRibbon ToolsBar
BackColor = &HO0CO0CO0CO&
BevelWidth = 0
Height = 330
Index = 6
Left = 2535
Outline = 0 ‘False
PictureDisabled = TESTER.FRX:1E26
PictureDn = TESTER.FRX:1FAS8
PictureDnChange = 0 'Use 'PictureUp' Bitmap Unchanged
PictureUp = TESTER.FRX:212A
Top = 30
width = 360

End

Begin SSRibbon ToolsBar
BackColor = &H00COCOCO&
BevelWidth = 0
Height = 330
Index = 2
Left = 1050
Outline = 0 'False
PictureDisabled = TESTER.FRX:22AC
PictureDn = TESTER.FRX:242E
PictureDnChange = 0 'Use 'PictureUp' Bitmap Unchanged
PictureUp =  TESTER.FRX:25B0
Top = 30
width = 360

End

Begin SSRibbon ToolsBar
BackColor = &H00CO0CO0CO&
BevelWidth = 0
Height = 330
Index = 1
Left = 590
Outline = 0 'False
PictureDisabled = TESTER.FRX:2732
PictureDn = TESTER.FRX:28B4
PictureDnChange = 0 'Use 'PictureUp' Bitmap Unchanged
PictureUp =  TESTER.FRX:2A36
Top = 30
wWidth = 360

End

Begin SSRibbon ToolsBar
AutoSize = 1 'Adjust Picture Size To Button
BackColor = &H00CO0COCO&
BevelWidth = 0
Height = 330
Index = 0
Left = 225
Outline = 0] ‘False
PictureDisabled = TESTER.FRX:2BB8
PictureDn = TESTER.FRX:2D3A
PictureDnChange = 0 'Use 'PictureUp' Bitmap Unchanged
PictureUp = TESTER.FRX:2EBC
RoundedCorners = 0 '‘False
Top = 30
width = 360

End

End
Begin Menu m file :

Caption = "gFile”

Begin Menu m _file open
Caption = rgOpen..."
Shortcut = ~0

End

Begin Menu m file_close
Caption = "&Close”



Enabled = 0 'False
End
Begin Menu m file save
Caption = "gSave"”
Shortcut = -]
End
Begin Menu m_file separate0
Caption = "
End
Begin Menu m file print
Caption = "&Print...”"
Shortcut = P
End
Begin Menu m file _separate2
Caption = il
End
Begin Menu m file exit
Caption = "B&xit"”
End
End
Begin Menu m view
Caption = "gView"
Begin Menu m view__ showall
Caption = "§Show All Data”
End
Begin Menu m _view_graph
Caption = "gView Graph Information”
End
Begin Menu m_view_summ
Caption = "shsow Summary and Statistic”
End
Begin Menu m view_ find
Caption = "gFind..."”
Shortcut = ~F
End
End
Begin Menu m_run
Caption = " &Run”
Begin Menu m run start
Caption = "gStart”
End
Begin Menu m run _ stop
Caption = "St&op”
End
Begin Menu m_run_separatel
Caption = "
End
Begin Menu m_run_self
Caption = "sRespond self-test”
End
End
Begin Menu m options
Caption = "&Options”
Begin Menu m options_setp
Caption = "Setup Program”
End
Begin Menu m options_seta
Caption = "sSetup answer”
End
End
Begin Menu m _help
Caption = "&Help”
Begin Menu m help_ on
Caption = "Help on checker auto-machine”
End
Begin Menu m help separate
Caption v
End
Begin Menu m_help about
Caption = "about checker auto-machine”
End

End



End
Option Explicit

sub CloseProject ()
i= WriteProfileString (APPNAMES, KEYSTATISTICS, Date$)
i = WriteProfileString (APPNAMES, KEYSTATISTIC1S, Time$)
mytbl.Close
answertbl.Close
MyDb.Close
Unload GphView
Unload Lookup
Unload Statistic
ActStr = "NEW"
ObjEnaDis
End Sub

sub KeyStatl change (Index As Integer)

' some key has changed state, fix the text displayed for it
|
If (KeyStatl (Index) .Value = True) Then
KeystatusPanels(Index) Caption = KeyStatl (Index) .Tag
Else
KeystatusPanels(Index).Caption = %"
End If
End Sub

Sub m_file_ close Click ()
SelectMenu "CLOSE"
End Sub

Sub m file_ exit Click ()
SelectMenu TEXIT”
End Sub

Sub m _file open_ Cclick ()
SelectMenu "Open”
End Sub

Sub m_help_about Click ()
about . Show modal
End Sub

Sub m_options_seta | Click ()
answermode. Show modal
End sub

Sub m_options_setp Click ()
options.Show modal
End Sub

Sub m_run . self Click ()
If port init (True) = False Then
Beep
MsgBox "Checker machine not connect", 48, APPNAMES
Exit Sub
End If
selftest.Show modal
End Sub

Sub m_run start click ()
SelectMenu FRun”
End Sub

Sub m run stop Cclick ()
SelectMenu "Stop”
End Sub

Sub m _view_: find Click ()
SelectMenu "VIEW FIND"
End Sub



Sub m view_graph Click ()
SelectMenu "VIEW GRAPH"
End Sub

Sub m_view_showall Click ()
SelectMenu "View All”
End Sub

Sub m_view_ summ Click ()
SelectMenu "View Summ”
End Sub

Sub MDIFornLLoad ()

' get profile from win.ini

CHOICES = GetProfileInt (APPNAMES, "CHOICES", 100)
TIMEOUT = GetProfilelInt (APPNAMES, "TIMEOUT", 10)
IDLEN = GetProfileInt (APPNAMES, "IDLEN", 8)
TIMEOUTFD = GetProfileInt (APPNAMES, "PIMEOUTEFD", 10)

setDataAccessOption 1, ".\tester.ini”
]

' pisplay the current state of the keys
1]
For i = 0 To 2
KeyStatl change (i)
Next
' Reset flag when form load
ActStr = "New” ' Because form load is first start

ObjEnabis

about.Show modal
Exit Sub

End Sub

Sub MDIForm Resize ()
KeyStatus.Left = Tester.Width -~ KeyStatus.Width - 150
1f KeyStatus.Left / Twips2ChrHor < 40 Then
KeyStatus.Left = 41 * Twips2ChrHor
End If

LineStatus.X1l = KeyStatus.Left
LineStatus.X2 = LineStatus.Xl
StatusMessagePanel.Width = KeyStatus.Left - 20

End Sub

Sub mnu_edval_Click ()
End Sub

Sub mnu_test_Click ()
test.sShow
End Sub

' Object Enable and Disable
' Because some item enable and some item must disable
Sub ObjEnaDis ()
pim i As Integer
sSelect Case UCase (ActStr)
Case "NEW"
' Set Window Caption
Tester.Caption = testerfrm + " (open Database to Start)"”
' Enable Tools Bar
ToolsBar (0) .Enabled
ToolsBar (8) .Enabled
' Disable Tools Bar
For i =1 To 8
ToolsBar (i) .Enabled = False
Next

True ' Open
True ' Exit

' Enable Menu



m file open = True

m flle exit = True
"“pisable Menu
m_run_start. Enabled = False
m_run stop Enabled = False

1

m file ¢ close = False
m f11e save.Enabled = False
m flle_prlnt Enabled = False

m _view_ showall = False
m \ view graph False
m_ v1ew summ = False
m " v1ew " find = False
m v1ew  decode = False
m optlons seta = False

case "OPEN"
' set Window Caption
Tester.Caption = testerfrm + v " 4+ FilePxj]
' Enable Tools Bar

ToolsBar (1) .Enabled = True
ToolsBar (2) .Enabled = True
ToolsBar (3) .Enabled = True
ToolsBar (4) .Enabled = Txue
ToolsBar (5) .Enabled = True
ToolsBar(6) .Enabled = True

' pisable Tools Bar

ToolsBar (0) .Enabled = False

' Enable Menu

m file close = True

m flle save = True

m flle_prlnt = True

m_run start. Enabled = True

m v1ew showall = True

m L view graph True

m L view summ = Tru

m_view  find = True

m view " decode = True

m optlons seta = True

'"Disable Menu

m file open = False
Case "RUN"

' Enable Tools Bar

ToolsBar(7) .Enabled = True
ToolsBar (8) .Enabled = True
' pisable Tools Bar
ToolsBar(6) .Enabled = False

' Enable Menu

m run_stop.Enabled = True

'"pisable Menu

m_run start. Enabled = False

m_run . self.Enabled = False
Case "STOP”"

' Enable Tools Bar

ToolsBar (6) .Enabled = True
' pisable Tools Bar
ToolsBar(7) .Enabled = False
ToolsBar (8) .Enabled = False
' Enable Menu

m_run start. Enabled = True

m_run . . self.Enabled = True
""Disable Menu
m_run_stop.Enabled = False

End Select
End Sub
Sub OpenProject ()

Dim i As Integer, fldmax
Dim DbfField() As afield



fldmax = 5

ReDim DbfField{fldmax)
DbfField(0) .fieldname = "STD_ID"
DbfField(0).fieldtype = DB_TEXT
DbFField(0) .fieldlen = 15
DbfField (0) .fielddec =
DbfField (1) .fieldname = "STD_NAME"
DbfField (1) .fieldtype = DB_TEXT
DbfField(1l).fieldlen = 50
DbfField (1) .fielddec = 0
DbfField(2) .fieldname = "SCOREL"
DbfField(2) .fieldtype = DB_DOUBLE
DbfField(2) .fieldlen 8
DbfField(2).fielddec 0
DbfField(3) .fieldname = "SCORE2"

DbfField(3) .fieldtype DB_DOUBLE
DbfField(3).fieldlen = 8
pbfField(3) .fielddec = 0
DbfField(4) .fieldname "SCORE3"

DbfField(4) .fieldtype = DB_DOUBLE
DbfField(4) .fieldlen 8
DbfField(4) .fielddec

OpenDb.Flags = OFN_HIDEREADONLY
OpenDb.Action =1

FilePrj = OpenDb.Filename

If Alltrim(FilePrj) = "" Then
Exit Sub

End If

Set MyDb = OpenDatabase(justpath(FilePrj), True, False, "FoxPro 2.5;")
Set mytbl = MyDb.OpenTable(juststem(FilePrj))
Set answertbl = MyDb.OpenTable("answer")

' check structure of table
If mytbl.Fields.Count <> fldmax Or mytbl.EOF = True Then
GoTo InvalidStru
End If
For i = 0 To mytbl.Fields.Count - 1
If mytbl.Fields(i).Name <> DbfField (i) .fieldname Or
mytbl.Fields(i).Size <> DbfField(i).fieldlen Or mytbl.Fields(i).Type <>
DbfField (i) . fieldtype Then
GoTo Invalidstru
End If
Next
mytbl.Index = "std_id"

ActStr = "Open”
ObjEnaDis

GoTo Finished

Invalidstru:
Beep
MsgBox " Invalid Database Structure.”, MB_ICONSTOP, "Error Message"”
mytbl.Close
answertbl.Close
MyDb.Close

Finished:
Exit Sub
End Sub

Sub RunProcess ()
ActStr = "RUN"
ObjEnaDis
comm. Show

End Sub



Sub SelectMenu (menu As String)
Select Case UCase (menu)
Case "OPEN"
OpenProject
Case "CLOSE”
CloseProject
Case "EXIT"
End
Case "RUN"
RunProcess
Case "VIEW ALL"
Unload Lookup
Load Lookup
Case "VIEW GRAPH"
Unload GphView
Load GphView
Case "VIEW sumM”
Statistic.Show modal
Case "VIEW FIND"
findcode.Show
Case "STOP"
stopprocess
End Select

End Sub

Sub stopprocess ()
ActStr = "Stop”
Unload comm
ObjEnabDis

End Sub

Sub Timerl Timer ()
L

' Aanother second gone ... update the display
]
TimePanel.Caption = Time$

End Sub

Sub ToolsBar Click (Index As Integer, Value As Integer)
If Value = True Then
ToolsBar (Index) .Value = False

Exit Sub
End If
Select Case Index
Case 0O ' Open file
SelectMenu "Open”
Case 1 ' save file
Case 2 ' Print Data
Case 3 ' View Data
SelectMenu "View All"
Case 4 ' View Graph
SelectMenu "VIEW GRAPH"
Case 5
SelectMenu "VIEW FIND"
Case 6 ' Play Program
SelectMenu "Run”
Case 7 ' pPause Program
Case 8 ' Stop Program
SelectMenu "Stop”
Case 9 ' Exit Door
SelectMenu "Exit”
End Select

End Sub



Tusunsu comm.bas

'Get data from controller
Function get data () As Integer

get_data = 1ogicand(shiftBitR(GetB(&H379), 3), &HF)
End Function

'Port_Init . Initializes the registers needed for transfer
' Input . SENDER = TRUE if sender, FALSE if receiver
'Output : TRUE if register initializes successfully

Function port_init (ByVal Sender As Integer) As Integer
Dim Tinstant

Tinstant = Now ' Initial current time
If Sender = True Then ' Device = Sender ?
put_data &HS8 ' Send : 00001000b
Do Until get_data() = &H8 Or DiffTime (Tinstant) > TIMEOUT' wait for
00000000b
Loop
Else
Do Until get_data() = &H8 Or DiffTime (Tinstant) > TIMEOUT' wait for
00000000b
Loop
put_data &H8 ' Send : 00001000b
End If

Tf DiffTime (Tinstant) - TIMEOUT > 0 Then
port_init = False
Else
port_init = True
End If
End Function

'put data to controller
Sub put_data (Byval value As Integer)
PutB OutPort, value

End Sub

'RecvData . Receive data from controller and send returned parts for
testing

' Input : None

'Qutput : Receive data

Function recvdata () As Integer

Dim Tinstant ' Time instant

Dim xGetData ' Received data

' ——— Receive and re-send data -- e

Tinstant = Now ' Time instant

Do Until logicand(get_data(), &H8) = 0 Or DiffTime (Tinstant) > TIMEOUT'

wait for message

Loop
xGetData = get_ﬁata()
put_data logicand (xGetData, &H7) ' re - send data

' reset port
Tinstant = Now

Do Until get_data() = sH8 Or DiffTime(Tinstant) > TIMEOUT' wait for
00000000b

Loop

put_data &HS * Send : 00001000b

recvdata = xGetData

End Function



send data to controller and check the result

'SendData :

' Input : DSend = Data to be sent

'OQutput . Transfer successful? (O=error, -1=0.K.)

sub senddata (Byval Dsend As Integer)

Dim RcvData As Integer ' Received data

Dim xGetData As Integer ' extend data get from controller
Dim Tinstant ' Time instant

+ __- send and re-read data ————-—"""TTTTTTTTT

Tinstant = Now * Initialize time out counter

put_data logicand(Dsend, &H7) ' send data

Do Until logicand(get_data(), gH8) = 0 Or DiffTime (Tinstant) > TIMEOUT'
Wait for message

Loop
xGetData = get_data()

' reset port

Tinstant = Now ' Tnitialize time out counter

put_data &HS8 ' Send : 00001000b

Do Until get_data() = &H8 Or piffTime (Tinstant) > TIMEOUT' wait for
000000000

Loop

End Sub



Tusunsy extfunc.bas

' Function DLL in Windows

Declare Function GetTextExtent 1ib "GDI"” (Byval hDC As Integer, ByVal
1pString As String, Byval nCount As Integer) As Long

Declare Function GetDC Lib "User” (Byval hwnd As Integer) As Integer
Declare Function ReleaseDC Lib myser” (ByVal hwnd As Integer, Byval hDC As
Integer) As Integer

Declare Function OpenComm Lib "User" (ByVal lpComName AS String, Byval
wInQueue As Integer, Byval woOutQueue As Integer) As Integer

Declare Function Closecomm Lib "User" (ByVal nCid As Integer) As Integer

Declare Function GetB Lib "IO_PORT.DLL" (Byval Portld As Integer) As
Integer

Declare Sub PutB Lib "I0_PORT.DLL" (Byval PortId As Integer, Byval Value As
Integer)

Declare Function ShiftBitR Lib "I0_PORT.DLL" (Byval Value As Integer, ByVal
BitPos As Integer) As Integer

Declare Function ShiftBitIL Lib "I10_PORT.DLL" (ByVal Value As Integer, ByVal
BitPos As Integer) As Integer

Declare Function LogicAnd Lib "I0 PORT.DLL” (Byval Value As Integer, Byval
AndValue As Integer) As Integer

' profile function

Declare Function GetProfilelnt Lib "Kernel” (ByVal lpAppName$, Byval
lpKeyName$, ByVal nDefault$%) As Integer

Declare Function WriteProfileString ILib "Kernel” (ByVal lpApplicationName$,
ByVal lpKeyName$, Byval lpString$) As Integer

Declare Function GetProfileString Lib "Kernel" (ByVal 1lpAppName$, ByVal
lpKeyName$, Byval lpDefault$, ByvVal l1pReturnedString$, Byval nSize$%) As
Integer



U !

' Application

Global Const APPNAMES = "CHECKER”

Global Const KEYSTATISTICS = "LASTDATE"
Global Const KEYSTATISTIC1S "LASTTIME"
Global Const KERYSTATISTIC2S "IDLEN"

' Global key status

Global Const key cap = False
Global Const key ins = False
Global Const key num = True

' Global mouse press
Global Const mouse left press =1
Global Const mouse right press = 2

' Global Action String
Global ActStr As String

' Global Const Convert Variable
Global Const Twips2ChrHor 120
Global Const Twips2ChrVer 240

I

' Global Const Caption

Global Const testerfrm = "CHECKER MACHINE"
' Global file action
Global FilePrj As String
Global MyDb As database
Global MyTbl As table Table to Open

Global MyFld As Field Field in table

Global AnswerTbl As table * Table store answer
' Global const structure database

Global Const DB_TEXT = 10

Global Const DB_DOUBLE = 7

' Global variable Communication

Project file name to open
Directory store table

Global PaperCnt As Integer t paper Count from machine
Global ErrorFlg As Integer ' Error Flag Status
' Define Type field structure
Type afield
fieldname As String Field Name
fieldtype As Integer Field Type

fieldlen As Integer

fielddec As Integer
End Type
' Global for options value
Global CHOICES As Integer ' amount of choice
Global TIMEOUT As Integer ' Time out define
Global IDLEN As Integer ' student id length
Global TIMEOUTFD As Integer ' Time out feed define
' Global variable and constants for transfer protocol
Global OK, i, TOKEN, TRNFLEN, CMDCODE

Field Lenght
Field Decimal

- - - -

Global Const ACK = 0 'Acknowledge
Global Const NAK = &HFF ' Non-Acknowledge
Global Const MAX_TRY = 10 'Maximum number of tries

' Tokens for communication between sender and receiver
Global Const TOK DATSTART = 7 rstart of data send

Global Const TOK DATNEXT = 1 'Next data block

Global Const TOK DATEND = 2 'End file data transfer
Global Const TOK_ENDIT = 3 'End program

Global Const TOK _ESCAPE = 4 '<Stop> on controller board
Global Const InpPort = &H379 'Input port address

Global Const OutPort = &H378 'output port address

' Array variable store result
Global buffptr As Integer

Global buffer (47, 4) As Integer
Global answerbuf (150) As Integex



Tsunsu utils.bas

Function Alltrim (ByVal msg As string) As String
Alltrim = LTrim(RTrim(msg))
End Function

Function At (Byval find str As String, mainstr As String) As Integer
For i = 1 To Len(mainstr)
Tf Mid$ (mainstr, i, Len(find str)) = find_str Then

At =1
BExit For
End If

Next
End Function

Function DiffTime (Instant) As Integer

Dim HourDiff, MinuteDiff, SecondDiff ' Declare variables
Dim TotalMinDiff, TotalSecDiff

Dim TimeNow

TimeNow = Now

HourDiff = Hour (TimeNow) - Hour (Instant) ' Get differences.
MinuteDiff = Minute (TimeNow) - Minute (Instant)

SecondDi.ff = Second(TimeNow) - Second(Instant) + 1

1f SecondDiff = 60 Then

MinuteDiff = MinuteDiff + 1 ' Add 1 to minute.
SecondDiff = 0 ' Zero seconds.
End If
If MinuteDiff = 60 Then
HourDiff = HourDiff + 1 ' Add 1 to hour.
MinuteDiff = 0 ' Zero minutes.
End 1f
TotalMinDiff (HourDiff * 60) + MinuteDiff ' Get totals.

TotalSecDiff (TotalMinDiff * 60) + SecondDiff

DiffTime = TotalSecDhiff
End Function

Function justext (Byval filname As String) As String
filname = justfname (filname) ' prevents problems with ..\ paths
ext = ""
If At(".", filname) > O Then
ext = Mid$ (filname, At(".", filname) + 1, 3)
End If
justext = UCase (ext)
End Function

Function justfname (Byval filname As String) As String
If RAT("\", filname) > 0 Then
filname = Mid$ (filname, RAT("\", filname) + 1, 255)
End If
If At(":", filname) > O Then
filname = Mid$ (filname, At(":", filname) + 1, 255)
End If
justfname = Alltrim(UCase(filname))
End Function



Function justpath (ByVal filname As String) As String
filname = Format$ (LTrim (RTrim(filname)), ")
TIf InStr(filname, "\")} > O Then
filname = Mid$(filname, 1, RAT ("\", filname})

If Right(filname, 1) = "\» And Len(filname) > 1 And Mid$ (filname,

Len(filname) - 1, 1) <> "." Then
filname = Mid$(filname, 1, Len(filname) - 1)
End If
justpath = filname
BElse
justpath
End If
End Function

nn

1l

Function juststem (ByVal filname As String) As String
If RAT("\", filname) > O Then
filname = Mid$ (filname, RAT ("\", filname) + 1, 255)
End If
If At(":”, filname) > O Then
filname = Mid$ (filname, At(":", filname) + 1, 255)
BEnd If
If At(".", filname) > 0 Then
filname = Mid$(filname, 1, At(".", filname) - 1)
End If
juststem = Alltrim{UCase (filname))
End Function

sub mouseglass ()
]

' This could take a while, display hourglass

Screen.MousePointer = 11
End Sub

sub mousenormal ()

' Return the mouse pointer to normal
]

Screen.MousePointer = 0
End Sub

Function RAT (Byval find str As String, mainstr As string) As Integer
For i = Len(mainstr) To 1 Step -1
If Mid$ (mainstr, i, Len(find str)) = find str Then

RAT = 1
Exit For
End If

Next
End Function

'separate bit
Function SepBit (ByvVal Number As Integer, ByVal bitpos As Integer)

Integer

Select Case bitpos

Case O
Number = Number & &H7

Case 1
Number = Number & &H38
Number = ShiftBitR (Number, 3)

Case 2

Number = Number & &HCO
Number = ShiftBitR (Number, 6)
End Select
SepBit = Number
End Function
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MOTOROLA
e SEMICONDUCTOR
TECHNICAL DATA

Photo Detector
Dartington. Output

... designed for a wide variety of industrial processing and control aoolications requir-
ing a seasitive detectar. The MROT11 is in-an identical package and is designed for use
with the MUEDT?T infrared emicter,

e Miniawre, Low Profile, Clear Plastic Package

+ Designed for Automatic Handling and Accucate Positioning

s Side Laoking, with Molded Lens

+ High Volume. Sconomicai

MAXIMUM RATINGS {Ta = 25°C uniess otnerwise noced)

MRD711
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MOTOROLA '
= SEMICONDUCTOR
TECHNICAL DATA

I
Infrared LED | MLED71
|

This device is designed for a wide variety of infrarea aoplicatians, including kevboards,
2nd-of-tace s8nsors, coin or oager nandlers. and otner general sensing apelications. The
MLZDT7T can be used in canjuncdon with any MRD7C0 senes gecector. it feacures high

20ower qutaut, using gatlium arsemide tecnnology. ! INFRARED
¢ Low Cast ! LED
i 340 nmy

* Pagular Case 349 Package, with Molded Lens
* Uses Staole Lang-Life LZD Tecnnatogy
* Claar Sgoxy Package

CAST J43-01
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L.M139/L.M239/LM339/LM139A/LM239A/LM333A/LM2901/LM3302

National
'Semiconductor

LM139/LM239/LM339/LM139A/LM239A/LM339A/
LM2901/LM3302 Low Power Low Offset Voltage

Quad Comparators

General Description

The LM139 series consists of four independent precision
voltage comparators with an offset voltage specification as
low as 2 mV max for all four comparators. These were de-
signed specifically to operate from a single power supply
over a wida range of voltages. Operation from split power
supplies is also possible and the low power supply current
drain is independent of the magnitude of the power supply
voltage. These comparators also have a unique characteris-
tic in that the input common-mode voltage range includes
ground, even though operated from a single power supply
voltage. .

Application areas include limit comparators, simple analog
to digital coaverters; pulse, squarewave and lime delay gen-
erators; wide range VCO; MOS clock timers; multivibrators
and high voitage digital logic gates. The LM139 series was
designed tc directly interface with TTL and CMOS. When
operated from both plus and minus power supgplies, they will
directly interface with MOS logic— where the low power
drain of the LM33S is a distinct advantage over standard
comparators.

Advantages
m High precision comparators
= Reduced Vgg drift over temperature

m Eliminates need for dua! supplies

m Allows sensing near GND

® Compatible with all forms of logic

m Power drain suitable for battery operation

Features

® Wide single supply voltage range of dual supplies
LM139 series, 2 Vpg to 36 Vpg or
LM139A series, LM2901 +1Vpcto £18 Vpe
LM3302 2 Vpc to 28 Vpo

cr 1 Vpcto =14 Voo

= Very low supply cusrent drain (0.8 mA) — independent

of supply voltage

m Low input biasing current 25 nA
u Low input offset current =S nA
and oifset voltage =3 mv

B Input common-mode voltage range includes GNO

® Ditferential input voitage range equal to the power

supply voltage

m Low output saturation voitage 250 mV at 4 mA

® Output voltage compatible with TTL, DTL, ECL, MOS
and CMOS logic systems

Schematic and Connection Diagrams

DI&A
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Duai-In-Line Package

QUTPUT I QUTPUTY (2 1] INPUT 4o iNPUT 4~ INPUT I+ INPUT I-

14 13 12 11 10 L) ]

L3
|

] 1

™

4 $ § ?

QuUTPUT 2 OUTPUT Y v INPUT 1= 1HPUT 1e  INPUT 2-  INPUT 2

TaP view TIL/H/STO6-2
Order Number LM139J, LM139AJ, LM239J, LM233AJ,
LM339J, LM339AJ, LM2901J or LM3302J
. See NS Package Number J14A
Order Number LM339AM, LM339M or LM2301M

See NS Package Number M14A

QOrder Number LM339N, LM339AN,
L. M2901N or LM3302N
See NS Package Number N14A
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@ MOTOROLA

DESCRIPTION — The LSTTL/MSI SNS4LS/74LS138is ahigh speed
1-0f-8 Decoder/Demultiplexer. This device is ideally suited for high'
speed bipolar memory chip select address decoding. The muitiple input-
enables allow parallel expansion to a 1-of-24 decoder using just three
LS 138 devices or to a 1-o0f-32 decoder using four LS138s and one
inverter. The LS138 is fabricated with the Schottky barrier diode
process for high speed and is completely compatibie with ail Motorola

TTL families.

o DEMULTIPLEXING CAPABILITY
¢ MULTIPLE INPUT ENABLE FOR EASY EXPANSION
o TYPICAL POWER DISSIPATION OF 32 mW

o ACTIVE LOW MUTUALLY EXCLUSIVE QUTPUTS
» INPUT CLAMP DIODES UMIT HIGH SPEED TERMINATION

EFFECTS

PIN NAMES

Ag—A2 Address Inputs

E1.E2 Enable (Active LOW) Inputs
£3 Enable {Active HIGH) lnput
0o —07 Active LOW Qutputs (Note b}

NOTES.

LOADING (Note a}

a. 1 TTL Unnt Load (U.L) = 40 yA HIGH/ 1.6 mA LOW.
b. The Output LOW drive factor 15 2.5 U.L. for Military {S4) and 5 U.L for
Commercial (74) Temperature Ranges.

HIGH Low
os5uL | 025UL
05UL | 025Ul
0.5UL | 025UL
I0UL 1 525Ul

SN54/74LS138

1-OF-8-DECODER/
DEMULTIPLEXER

LOW POWER SCHOTTKY

LOGIC DIAGRAM

A2 Ay A0 g Ep 6y Ve = Pin 16
@é@ @$ 1036,C) GND=Fin 8
fore, O = Pin Numbers
v
I o] Q
vvly
I I
|
(I 1
= l — bl nded —
@] ® P 9 @ 6| 6] 6
oy 3¢ 05 04 83 8, Oy 8o

LOGIC SYMBOL

Ag A1Ag €

0g Oy 07 Oy 04 O Vg 07

TITTTI0

1514 13 52 11 10 9 7

Vee ¢ Pin 16
GND=Pin 8

CONNECTION DIAGRAM
DIP (TOP VIEW)

J Suffix—=Case 620-09 (Ceramic)
N Suffix — Case 648-08 {Plastic)

NOTE:

The Flatgax varsion hes tha same
owiouts (Connection Diagrang as (ne
Ousi m-Line Peckaege.




FUNCTIONAL DESCRIPTION — The LS138 is a high speed 1-0f-8 Decoder/Demultiplexer fabricated with the low
power Schottky barrier diode process. The decoder accepts three binary weighted inputs (Ag, A1, A2} and when
enabled provides eight mutually exclusive active LOW outputs (50-(-)7). The LS138 features three Enable inputs, two
active LOW (B4, E2) and one active HIGH (E3). All outputs will be HIGH unless €4 and Eo are LOW and E3 is
HIGH. This muitiple enable function aliows easy parallel expansion of the device to a 1-0f-32 {5 lines to 32 lines)

SN54/74L.5138

decoder with just four LS138s and one inverter. (See Figure a.}

The LS138 can be used as an 8-output demultiplexer by using one of the active LOW Enable inputs as the data input
and the other Enable inputs as strobes. The Enable inputs which are not used must be permanently tied to their

appropriate active HIGH or active LOW state.

TRUTH TABLE
INPUTS QUTPUTS
E| Ez E3 Ag Ay Az 50 61 32 63 64 55 65 67
H X X X X X H H H H H H H H
X H X X X X H H H H H H H Al
X X [ X X X H N H H H H H H
L t H L G L L H H H H ] H H
L L H H L L H L H H H H H H
L L H L H L H H [N H H H H 2]
(8 [N H H H L H H H L H H H ]
L L H L £ Y H H H M L w H n
L L H H Ly H H H H H H L H H
L de H i= H H H H H H H H L M
L = M H H H H H H H H " H «
H = rIGH Voitage Levei
L = LOW Voitage Level
X = Qaon't Care
Ay
A‘ 1
% ! I |
l 1504
A3
h . : V/4
P
L LN CE v~ )
iq 4 4 € g & 4 g g 4 ¢ b adir] B
LS138 Ls138 LS138 Ls138

9, 0y €, 3¢ O Oy

G4 0. O Oy 3 Og Og Oy

0y 0, 07 0y Oy Cg O O;

Og Oy Oy 3y 34 3¢ Ig 3y

:{???????

TIITITTY

ARAASEAI

Fig. a.

TTITT7T]

FAST AND LS TTL DATA




GUARANTEED OPERATING RANGES

SN54/741.5138

SYMBOL PARAMETER MIN Typ MAX UNIT
Vee Supply Volage 54 45 5.0 5.5 v
74 4,75 5.0 5.25
Ta Operating Ambient Temperature Range 54 ~55 25 125 °C
74 0. 25 70 -
loH Qutput Current — High 54,74 —0.4 mA
oL Qutput Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless otherwise specitied)
LIMITS
M NDITIONS
SYMBOL PARAMETER N ~F UNITS TESTCO [o]
ViH | Input HIGH Valtage 20 v Guaranteed Input HIGH Voltage for
| All tnputs
54 0.7 Guaranteed Input LOW Voltage for
Vi Input LOW Voltage 74 08 \ All inputs
ViK Input Clamp Diode Voltage =065 | -1.5 v Vee = MIN. IN ==18 mA
54 28 3.5 \ Vee = MIN, IgH = MAX, ViN = Vg
VOH Qutput HIGH Voltage 53 "7 r v or Vig_per Truth Table
i 54,74 025 | o4 v loL =40 mA | Ve = Veg MIN,
VoL QOutput LOW Voitage A= ViN = Vi or Vil
7 0.35 05 v g ROT™ per Truth Table
) - § 20 A Vee=MAX. VN =27 V
H grulfrijdutcent 01 | mA |Vee=MAX Vin=70V
L {inout LOW Current i -0.4 mA Vee = MAX. Vin =04 V
i0s { Short Circuit Current ~20 | —100] ma  {vce=Max
Icc | Power Supply Current | 10 mA Vee = MAX
AC CHARACTERISTICS: Tp = 25°C
LEVEL OF LUMITS TEST
SYMBeoL PARAMETER DELAY N ~P MAX UNITS CONDITIONS
tPLH Propagation Delay 2 13 20 ns
PHL Address to Qutput g 27 41
tPLH Propagation Delay 3 18 27 ns
1PHL Address to Quiput 3 26 39 Vee =50V
tPLH Propagation Defay E; or &; 2 12 18 e L = 15 pF
PHL Enable to Output 2 21 32
tPLH Propagation Delay £3 3 17 26 ns
tPHL Enable t0 Qutput 3 25 38
AC WAVEFORMS
Vin Loiav 13v Vin 13v Loiav
4 N 5 [}
!—ram_—§ g —te i—'ru«—T
: | !
Vourw Vour 13v L1av
Fig. 1 Fig. 2

FAST AND LS TTL DATA



@ MOTOROLA

DESCRIPTION — The LSTTL/MS! SN54LS/74LS139is ahigh speed
Dual 1-of-4 Decoder/Demultiplexer. The device has two independent
decoders, each accepting two inputs and providing four
exclusive active LOW Qutputs. Each decoder has an active LOW Enable
input which can be used as a data input for a 4-output demultiplexer.
Each hatf ofthe LS 139 can be used as a function generator providing all
four minterms of two variables. The LS139 is fabricated with the
Schottky barrier diode process for high speed and is completely

compatible with all Motorola TTL families.

® SCHOTTKY PROCESS FOR HIGH SPEED

* MULTIFUNCTION CAPABILITY

ity

SN54/741L5139

® TWO COMPLETELY INDEPENDENTY 1-OF-4 DECODERS

¢ ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS
® INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION

DUAL 1-OF-4-DECODERY"
DEMULTIPLEXER-
LOW POWER-SCHOTTKY

i

LOGIC SYMBOL.

EFFECTS
PIN NAMES LOADING (Note a)
HIGH LOW
Ag, Aq Address Inputs 05 U.L 0.25 U.L.
3 Enable {Active LOW) Inout 0.5 U.L. 0.25 U.L.
Og - 03 Active LOW Outputs (Note o} 1 u.L. 5 (2.5} U.L.
NOTES:

3. 1 TTL Umir Loag (U L.} = 40 A HIGH/1 § mA LOW.

b. The Output LOW drive factor is 2.5 U.L. for Military 152} ana 5 U.L. tor Commercial (74)

Temoerature Ranges,

S N S
3 Ag Ay £ Ag Ar ],
OECOOER o oecooen b |
Op 0y 02 Oy Gg 0y 03 Oy
SRR RIS

Veg = Pin 16
GND = Pin 8

LOGIC DIAGRAM
i, Aga Ara & A Mg
® @;}7 |® Oé; o]
‘{ Y
6 1
vy [T
? .
- 1
@_ ® o @ O O]
Oos O1a Oz B3, B O 0w Owm T
vee = Pin 16
GND = Pin 8
O = Pin Numbers

CONNECTION DIAGRAM
OIP (TOP VIEW)

J Suttfix — Case 620-03 (Caramic}
N Suffix — Case 648-08 (Plastick

NOTE:

The Flapak varmon has the zame-
pours (IConmecton Disgrame s the
Oual in-Lime Peckaga.




SN54/74LS139

FUNCTIONAL DESCRIPTION — The LS139 is a high speed dual 1-of-4 decoder/demultiplexer fabricated with the Schottky
barrier ciode process. The cevice has two independent decoders, each of which accept two bmarywecghted inputs (Ao, Ag)and
provide four mutually exctusive active LOW outputs {Og-03).-Each decader has an active LOW Enable {E). When € is HIGH all
outputs are farced HIGH. The enabie can be used as the data inout for a 4-output demultiplexer application.

Each haif of the LS 139 generates all four minterms of two vanables. These four minterms are useful in some applications,
replacing muluple gate functions as shown in Fig. a. and thereby reducing the number of packages required in a togic network

TRUTH TABLE

2o
S

é‘?
&

INPUTS OUTPUTS Y
- - - p_- g 1
3 Ag Aq Qg O4 O2 [ok] € €
" X X H H " H R %D"‘o' %%}" B
Ay ay
. L L L H bl H 3 ¢
o L H H H L H i 4
L H H H - - T : €
2
M = HIGH Vaitage Level 1 %— ? :°ﬁ>—°’
L = LQW Vaitage Level ! ¥
X = Don't Care ~% Fig. a
GUARANTEED OPERATING RANGES
SYMBOL { PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 S8.5 "
74 1,78 5.0 5.25
Ta Operaung Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70 )
lOH Qutput Current — High 54,74 -0.4 mA
oL Qutput Current — Low 54 4.0 mA
74 8.0




SN54/74L.S139

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

| UMITS | l
INIT
SYMBOL PARAMETER N T Ve T Al UNITS TEST CONDITIONS
VIH Input HIGH Vohage 2.0 | \ Guaranteed Input HIGH Voltage for
1 All tnputs
. 54 ! a7 » Guaranteed Input LOW Voltage for
viL Input LOW Vohage 78 i 0.8 All tnouts
Vix Inout Clamp Diode Voltage | —0.65 | —-1.5 v Voe =MIN, iy =—18 mA
54 25 i/ 35,7 v Vee = MIN, Ign = MAX, ViN = Viy
VoH Qutput HIGH Voltage == TN v or VL per Truth Table,
; 54,74 | 0625 i 04 v oL =4.0mA | Voo =Vee MIN,
Vo i Output LOW Voltage ol = B.0 mA | VIN = Vi or Viy
! () f OgA, & 2 oL =80 per Truth Table
: gl = ¢ | 20 HA Ve =MAX VIN=2.7 V
H ; nput urrent i o0 —_ TVee = MAX Vi = 7.0 v
it iinput LOW Current ! 1 =04 | mA  Voe=MAX Viy=04 V
05 i Short Circurt Current -20 -100 mA Ve =MAX
lee Power Suooty Current ! mA iVee = MAX
AC CHARACTERISTICS: Ty = 25°C
-EVEL OF LIMITS TEST
SYMBOL PARAMETER DELAY N P 1 MAX UNITS CONDITIONS
tPLH Propagation Delay 2 13 20 o
PHL Address to Quiput 2 22 33 s
PLH Propagauon Delay 3 18 29 Vee =50V
PHL Address 1o Output 3 25 38 ns C = 15 oF
PLH Propagation Delay 2 16 24 "
PHL Enaole to Qutout 2 21 32 ®
Yin Lyav 13V Vin - 13v b 13v
— { |
!—&m. tpu— .\—T-‘NL ~tun -
! = 1
Your 13v £13v Vour TV tav
Fig. 1 Fig. 2



@ MOTOROLA.

DESCRIPTION — The SN54LS/74LS373 consists of eight latches
with 3-state outputs for bus organized system applications. The flip-
flops appear transparent to the data (data changes asynchronously)

SN54/74LS3173-
SN54/74LS374

when Latch Enable (LE) is HIGH: When LE is LOW, the data that
the setup times is latched. Data appears on the bus when the-Output
Enable (OE) is LOW. When OE is HIGH the bus output is in the high
impedence state. :

The SNS4LS/74LS374 is a high-speed, low-power Octal D-type Flip-
Flop featuring separate D-type inputs for each flip-flop and 3-state
outputs for bus oriented applications. A butfered Clock (CP) and Qutput
Enable (OE) is common to all flip-flops. The SN54LS/74LS374 is
manufactured using advanced Low Power Schottky technology and is
compatible with all Motoroia TTL families.

& EIGHT LATCHES IN-A SINGLE PACKAGE

® 3-STATE OUTPUTS FOR BUS INTERFACING

® HYSTERESIS ON LATCH ENABLE

® EDGE-TRIGGERED D-TYPE INPUTS

® BUFFERED POSITIVE EDGE-TRIGGERED CLOCK

® HYSTERESIS ON CLOCKINPUTTOIMPROVE NOISE MARGIN

©® INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION
EFFECTS

PIN NAMES LOADING (Note a)

HIGH| Low
0p-07 Data Inputs 0SuUL: 0.25U.L
LE Latch Enabie (Active HIGH) Input Q5UL}l 0.25U.L
cp Clock (Active HIGH going edge) Input  0.5U.L| 0.25U.L
O€E Qutput Enable {Active LOW) input 0.5 U.L‘1 0.25 UL
00—07 Outputs (Note b) 65(26)U.LJi5(7.5) U.L.
NOTES:

a. 1 TTL Unit Load {U.L) = 40 pA HIGH/1.6 mA LOW.

b, The Output LOW drve factor 1s 7 5 UL for Military and 25 U.L for Commercial (74)
Temperaturs Ranges. The Output HIGH drive tactor 13 25 UL for Military(S4)and 5 UL
tor Commercial {74) Temperature Ranges.

OCTAL TRANSPARENT LATCH-
WITH-3-STATE OQUTPUTS:

GCTALB-TYPE FLIP-FLOP
WITH 3-STATE OUTPUT

LOW POWER SCHOTTKY

TRUTH TABLE
LS373 L5374

On | LE | OE | On Dn | cP | OE | On
H H L H H iy L H
L H L L L I L | L
X X H z* X X H z
H 2 HIGH Vohage Lever
L= LOW Voitage Level
X = immaterial
Z= High imoedence-

*Note: Corwents of Hip-flops unaifected by the state of the Outout Enable inout (0€)

CONNECTION DIAGRAM

DIP (TOP VIEW)
SNS4LS/74LS373.
&0
og (]
90.(]
9
oy (O
0 {J
0, O3
oy [
03 [
ano [

CONNECTION DIAGRAM
OIP (TOP VIEW)
SNE4LS/741S374

(] Ve
i ]or
]ov
[1ce
[10s
*[Jos
L1os
[Toe
o
o

J Suffix — Case-732-03 (Ceramic)
N Suffix — Case 73803 (Plastic)

NOTE:

The Ratpak version has the same
pinouts (Connection Disgram) as.
the Dual In-Line Package.




SN54/74L.5373 @ SN54/74LS374
LOGIC DIAGRAMS

SNBG4LS/74LS373 ) © _;:

SNS4LS /7418374 e X -
g -1 07 0q ‘04, _ -'. . Og .¢ - Og.
o ® el g, ® e - @

®D
cp CI'

a
b1
Q

[]

o
o
~
o

o QP9
b—y
op—4
p—4
Sp—
P
B

1

&
xn;?
fd

JR PN
—

—
—o

3
® of o o ¥ ; .
Vee = Pin 20
GNO = Pin 10
O = Pin Numbers
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MiN TYP MAX UNIT
Vee Supply Voitage 54. 4.5 5.0 5.5 v
- 74 4.75 5.0 5:25° i
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
I0H Output Currert — High s4 -0 | mA..T3
74 -2.6 T
oL Output Current — Low _ .54 . Az D mAclE
<74 24i | -3
' T T =2
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FEATURES —— - T : - !
Two Independent 4-Bit Countars - . % CONNECTION DIAGRAM " | =
Internally Synchronous for High Spesd . ST = {all packages) .- - - ) }
Dual BCD (SCL4518B) and _Duat- Binary S e it
(scL45208) Configurations . Voo Rg Qzg Qzg Qg Ao ENg CLKg | =
Direct Reset . : | | ] L | L1 L~
;._ognc Eﬁdge—CIc?e:edsizl:stgtlf g . 16 15 14-13 12 11 10 9
rigger from either e o igna SCL45188  SCLA5208
Static Operation— DC to 5MHz @ 10Vdc CL4ST Las20
1 2 3 4 5 6 7 8
]
DESCRIPTION / b T T T T 1
- . CLKAEN Q1A Q24 Qza Ra V.
The SCL45188 Dual BCD Counter and the ASNAGoA G14 Q24 Q34 Ra Vss
SCL45208 Dual Binary Counter are constructed .
with MOS P<hannel and N-channel enhancement- - Add suffix for package:
mode devices in a single monolithic structure. Each 16-pin Cerdi
consists of two identical, independent, ‘internally. . 3 g 1:2:: Ce::;:ic
synchronous 4-stage counters. The counter stages . “.E  16-pin Epoxy
are type-D flip-flops, with interchangeable Clock F .. 16-pin Flat *
and Enable lines for incrementing on either the H  Chip
positive-going or negative-going transition as re- ' % ,
quired when" cascading muitiple stages. ' Each 4 S
counter can be cleared by applying a high level on .
the Reset line: In addition, the SCL45188 will RECOMMENDED OPERATING CONDITIONS
count out of all undefined states within two clock For maximum refiability:
periods. These complementary MOS up counters
find primary use in multistage synchronous or OCSupply Voitage  Vpp-Vss 31015  Vdc
ripple counting applications requiring low power Operating Temperature - Ta
dissipation and/or high noise immunity. C, D, F, H Device 55 t0 +125 9C
€ Devi -40t0 +85 ©C
TRUTH TABLE S TRe T
CLOCK | ENABLE RESET ACTION
— 1 0 Increment Counter -
0 A 9 Q Increment Counter :
~— X 0 No Change
X e 0 No Change
- Q 0 No Change . .
1 —— 0 No Change BLOCK DIAGRAM :
X X 1 Q0 thru Q3 = 0 . . -
X = Don't Care . 3 :
. - cLoex Qo 03
TIMING DIAGRAM . ' - a
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~ 8CL4518.— Dual BCD
Lo ! (] !, : SCL4520 — Dual Binary =° COUN™




- : - N;D DUAL B8INARY UP COUNTER -
. SCL45208 — TWO 1DENTICAL STAGES .

AL BCD'UP COUNTER i L IRy _— - -
SCL‘SIB! - TWO IDENTICAL STAGES

APPLICATIONS INFORMATION o -
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CLOCK ENABLE RESET CLOCK ENABLE RESET
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S L ELECTRICALCHARACTER}S_T!@'"‘ BRI
- STATIC CHARACTEmsﬂcsn e e D i
S T ) ey e = e S
QUIESCENT DEVICE < iod L IR B - -
K CURRENT S |Vin*VegorVpo | ~ 5 - |oos S| — [ 150 |pAde s I
S e I I el el I8 el 0 6 el - IR S i}

TLow'-‘SSwaC D, £, H device.

NOTES: ' Remaining Statie Electricat Characteristics are listed uader "SCL400OB Series Family Spacificadons”, -7~ -

. e e = -40°C for € devict.r— s "~mur ram
R . L. -Tunn'ﬂl’SCfotCDFHd«ia .
. . -¢escr device, - . )
- DYNAMIC CHA&ACTERISTICS (c,, 50pF, T.-ZS‘C)“* L et
o Tt - PARAMETER - [ o3 1 Min. [ -~ Typ. l Max. [ Units s
CLOCKED OPERATION - RS [T
PROPAGATION DELAY TIME R ey o R, ., S A o
From Clock or Clock Enable 4 5 = 225 450 as
10 - 100 200
< ’ 15 - 80 160
QUTPUT TRANSITION TIME Gunto ~ 0 |- .
a - 5 - 130 260 ns
10 - .1 68 130 -
— . a5 | .- 50 100
MINIMUM CLOCK PULSE WIDTH | P, :
s ¥ 120 240 as
= 10 - 50 100
; 15 a 40 80
MINIMUM CLOCK ENABLE PULSE WIDTH PWee i
- 5 - 200 400 ns
10 = 90 180
15 - 75 150
MAXIMUM CLOCK FREQUENCY - feL
. : s 1.0 2.0 = MHz -
. 10 25 5.0 -
, 15 3.0 -
MAXIMUM CLOCK OR CLOCK ENABLE RISE
& FALL TIME! teu ten
5 15 - - us
10 5 L -
15 3 -~ -
RESET OPERATION
+ | PROPAGATION DELAY TIME \ Sl K
5 3 225 450 | ' ng
\ @ { 10 - 100 | 200 . .
. 15 - 80 160
MINIMUM RESET PULSE WIDTH PV p
- 5 - .| "120 240 s
o : i [ il B 50 100 .
e 15 - 40 80 - - -
. RESET AEMOVAL TIME _ tam . |- - \
A . Pooeg 5 - -|-100 200 ns.
- 10 = 50 100.-
. ‘15 - 40 80

‘Whmunitsanasadcd.mcmnmrhmdMdmcfd\cdod:mmﬁouldbemmor
less than the transition times of mmmmuum plusmcpcooqwonddayof

mwt.p-ndrhnngsuguormnmmcoadﬁm . . - : . -
- Ve, DRAM YOLTAGE (V&) - -. . - = ..
2 18 -16 <14 -12 <10 3 5 4 - Q —- .
P - s - ’ %
[~ il 7 ' 1 -
- 1 ;(Z 10 *5 ‘. - } ::_‘~« - - -
Vo =-10 Vi o E - & - Voo = 15 Vi )
x 8 -8 20 _/ = '{
Vea =—15 Vi g e " Es - Vo= 10 Voo
a kS
T -2 L Tom25°C
% § V=S¥ < Ta= 24
3 ] L] -
hW=5°c4 2 .. 0 2 4 .6 & 10 12 14 16 18 20
S - . Voo DRAM VOLTAGE (Vi)
Typical P-Channel. . Typical N-Channcl_ . .
- - Source Current Characteristics et .. - Sink Current Characteristics
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