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Abstract

L 4
The Touch Screen is the Input Device for the computer in order to facilitate the usage

for both advance learners and beginners. This system comprises of Hardware and Software,
details are as follows :

For Hardware section, we do use Diode Infrared in the scanming circuit to scan a
matter directly to the monitor in metric dimension i.e. in row and column. If users fingers
block the Infrared before sending to the Photo Transistor, this can cause the touching area. And
there is the receive circuit to send the touching area to microcontroller which has Z80 as the
central processing unit (CPU). Then Z80 sends that signal through the MAX232 in order to
transform the parallel data to the serial data and transmit to the Mouse Driver. Finally\ﬂ;e
Mouse Driver use that transformed signal to move the cursor on the screen.

For Software section, There are three components : the Scanning Control Program, the Mouse

Cursor Control Program and the Reference Signal Control Program. While these three components work
together, it yields several functions as follows:
- Controlling the Touch Screen Circuit in order to find the approximate position of the Mouse
Cursor of the Touch Screen Circuit
- Checking the Displacement
- Controlling Protocol Sending in order to control the movement of the Mouse Cursor on the
Computer
- Adjusting the lovel of reference signal which can check whether there is a touch on the screen or

not in order to reduce the result of interfere signals
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Description . Bi-Directional IR LED
Min Power Output Py, (mW) 1.8
Max Forward Voltage Vo (V) L5
Reverse Voltage Ve (V) & 3.0
Dc Forward Current I, (mA) 50.0
Power Diss P/Case (m/W) 75.0
Peak Emission Wavelength Xp (nm) 940.0
Beam Angles em (Degree) 15.0
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Description NPN, Si, Darlington Visible & IR
Collector to Base Voltage BV, (V) 20.0
Max Collector Current I. (mA) 30.0
Max Dark Current I,at25 °C (nA) 500.0
Min Light Current I, (mA) 0.5
Max Power Diss at 25 ° C P, (mW) 100.0
Rise Time T, (18) 100.0

d QL -~
MTIi 2.2 namquautidves IdTannudained



12

MRD701
w00 /
i 7
£ // \\
» 7/ \
-y \

&0 4Q 2 0 20 L) €0
ANGLE (DEGREES)

Figure 1. Angular Response

TYPICAL COUPLED CHARACTERISTICS USING MLED71
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»

TOUCH SCEEN >

.ORG 2000H
PA: EQU20H
PB: EQU2IH
PC: EQU 22H
CTRL: EQU 23H

s,

MAIN PROGRAM ™

i\&AIN: LD A,82H

OUT (CTRL),A

; LD A8H

; OUT (CTRL),A  ; COLUME=PORT A‘OUT B:IN
. CALL SCAN

; CALL FINDCOOR

; LD IX,CURSOR

; LD A(COOR_BUF)

; LD (IX).A

; LD A,(COOR_BUF+1)

. LD (IX+1).A

; CALL SCAN

LD A,00H

LD (DIS_F),A

CALL FINDCOOR

CALL DISPLACE

CALL TEST

LD A(DIS_F)  ;TEST DIS_F,0=CLICK OR DACK
p 1=SHIF

LD B,00H

OR B

JR Z,CAL_CLICK

CALL SHIFT

; LD IX,CURSOR  ;MOVECOOR _BUF TO CURSOR
; LD A,(COOR_BUF)

; LD (IX),A

; LD A,(COOR_BUF+1)

: LD (IX+1),A

- JR ENDP

CAL_CLICK: CALL CLICK

ENDP: RST 18H ‘MONITOR

»

SUB-FINDCOOR -

FINDCOOR: PUSH AF

PUSH HL
PUSHBC
PUSH IX
PUSHIY
LD A,(ROWIN)

s ROW=PORT A:OUT,B:IN,C:MOUSE



LD C,00H

LD B,08H
ROWRO: RRC A

JR C,OUTRR

INC C

DINZ ROWRO

JR OUTRRR
OUTRR: INC C

LD AC

LD (ROWBIT)A

OUTRRR: LD A,(COLIN)
LD C,00H
LD B,0SH
COLRO: RRC A
JR C,0UTCC
INC C
DINZ COLRO
JR QUTCCC
OUTCC: INC C
LD AC
LD (COLBIT),A

OUTCCC: CALL MULROW
LD IX,ROWBUF
LD A, (ROWBIT)
ADD A(IX)

LD (COOR_BUF),A

CALL MULCOL

LD IX.COLBUF

LD A,(COLBIT)
ADD A,(IX)

LD (COOR_BUF-+1),A

POP [Y
POP IX
POP BC
POP HL
POP AF
RET

»

3

i  SUBMULROW =

MULROW: PUSH AF
PUSH BC ;B=COUNTER ,C=MULTIPILER=S
PUSHDE
PUSH HL HL =ROWBIT
PUSH IX X =ROWBYTE
PUSH IY
LD B,08H
LD C,08H
LD IX,ROWBYTE
LD D,00H
LD E(IX)
LD HL,00H :CLEAR OUTPUT
MULT: SRL C



JR NC,NOADD
ADD HIL,DE
NOADD: SLA E
RL D
DEC B :DECREAST COUNTER
JR NZMULT
LD AL
LD (ROWBUF)A
POP IY
POP IX
POP HL
POP DE
POP BC
POP AF
RET

SUB MULCOL *

MULCOL:  PUSH AF
PUSH BC ;B=COUNTER ,C=MULTIPILER=8
PUSH DE
PUSH HL HL = COLBIT
PUSH IX ;X =COLBYTE
PUSHIY
B,0SH
C,08H
IX.COLBYTE
D,00H
E(IX)
HL,00H ;CLEAR OUTPUT
MULTC: SRL C
JR NC,NOADDC
ADD HL.DE
NOADDC: SLA E
RL D

E6E6EL

LD (COLBUF)A
POP [Y

POP IX

POP HL

POP DE

POP BC

POP AF

RET

. SUBDISPLACEMENT *

DISPLACE: PUSH AF

PUSH HL HL = DISP

PUSH BC

PUSH IX ;IX = CURSOR

PUSH [Y ;IY = COOR_BUF

LD A,00H iSET DIRT_X & DIRT_Y =0

LD (DR_X).A



LD (DIR_Y)A
LD [X,CURSOR

LD IY,COOR BUF
LD HIDISP

FIND_Y: LD A(Y)  FINDDISPLACE Y

SUB A,(IX)
JR CRES DIRY
LD (HL)A
JR FIND X

RES_DIRY:LD A(IX)

SUB A,(IY)
LD (HL)A

LD AFFH :RESET DIRT Y =FF (NEG)
LD (DIR_Y),A

FIND X: LD HLDISP+l  ;FIND DISPLACE X

LD A(IY+1)
SUB A,(IX+1)
JR C,RES DIRX

LD (HL).A
JR OUTF

RES_DIRX: LD  A,(IX+1)

SUB A,(IY41)
LD (HL).A
LD AFFH
LD (DIR X)A

OUTF: POP IY

POP IX
POP BC
POP HL
POP AF
RET

»

; SUBTESTDISP=07? *

TEST:

PUSH AF
PUSHEBC
PUSH HL
PUSH IX
PUSHIY

LD A,00H SET FLAG

LD (DIS F),A  DIS_F =DISPLACE FLAG
;  =FFH, WHEN DISP=0
:  =00H, OTHERWISE

LD IX,DISP

LD B(X)

LD A(IX+1)

OR AB

JR NZRES F ‘RESET FLAG

JR OUTEST

RES_F: LD AFFH

LD (DIS _F)A

OUTEST: POP IY

POP IX



POP HL
POP BC
POP AF

’

; SUB SHIFT CURSOR *

SHIFT: PUSH AF

PUSH BC :B= PROTOCOL COUNTER,
;0= COUNTER, DIRECTION
PUSH HL
PUSH [X :IX=DISP
PUSHIY :IY=TABLE OF PROTOCOL
SHIFTY: ;SHIFT Y POSITION
LD A,(DISP)
LD B,00H
OR AB
JR ZSHIFTXX
LD A(DIR_Y)
LD B,00H
OR AB
JR NZPOS_Y  ;LOAD INDEX OF NEGATIVE Y TABLE
LD IY,NEGY ;LOAD INDEX OF POSITIVE Y TABLE
JR LOOP_ Y

POS_Y: LD IY,POSY

LOOP_Y: LD IX.DISP
LD B(IX)

CALL RELINE
LOOP_Y1: CALL OUTPUT
DINZ LOOP Y1

JR SHIFTX

SHIFTXX: CALL RELINE

SHIFTX: LD A,(DISP+1) ;SHIFT X POSITION
LD B,00H
OR AB
JR Z,0UTS

LD A,(DIR_X)

LD B,00H

OR AB

JR NZNEGAT X

LD IY,POSX

JR LOOP X
NEGAT_X:LD TY,NEGX

LOOP_X: LD IX.DISP
LD B,(IX+1)

LOOP_X1: CALL OUTPUT
DINZ LOOP_X1

OouTs: POP IY
POP IX
POP HL
POP BC



POP AF
RET

; SUBROTINE OUTPUT *

OUTPUT: PUSH AF
PUSHBC ;B= COUNTER(160 BYTE PROTOCOL)
PUSH HL
PUSHIY

LD B,160D
OUTPUTL:LD A.(IY)

OUT (PC),A

CALL DELAY

XOR A

INC IY

DJNZ OUTPUTI

POP Iy

POP HL

POP BC

POP AF

RET

; RELINE ;

RELINE: PUSH AF
PUSH BC
PUSHIY

LD B,40D

LD IY,.LINE
RELINEL: LD A(IY)

OUT (PC),A

CALL DELAY

XOR A

INC IY

DINZ RELINE1

POP IY

POP BC

POP AF

RET

y

; SUBROTINE DELAY *

DELAY: PUSHBC
LD B,17H
DELAY1: NOP
NOP
DJINZ DELAY1
POP BC
RET

;  SUB CLICK *

CLICK: PUSH AF



PUSH BC
PUSH HL
PUSH IX
PUSHIY IY = INDEX OF PRESS TABLE
LD TY,PRESS
CALL OUTPUT
LD IY,UNPRESS ;IY = INDEX OF UNPRESS TABLE
CALL OUTPUT
POP IY
POP IX
¢ POP HL
POP BC
POP AF
RET

»

.ORG 3500H

POSX: DB FFH,FFH,FFH,FFHFFH
DB FFHFFH,FFHFFH,FFH
DB 00H,00H,00H,00H, 00H
DB 00H, 00H, 00, 00H, 00
DB 00H, 00H, 00H, 00H, 00H
DB 00H,00H, 00H, 00H,00H
DB 00H, 00H, 00H, 00H, 00K
DB 00H,00H, 00H, 00K, 00H
DB 00H, 00H, 00H, 00H, 00K
DB FFH.FFH,FFHFFH.FFH
DB FFH,FFH,FFH FFH,.FFH
DB FFHFFH,FFH FFHFFH ;
DB 00H, 001, 00K, 00H, 00H
DB 00H,00H. 00H, 00, 00H
DB 00H,00H,00H,00H, 00K
DB 00H, 00H, 00H, 00K, 00K
DB FFH,FFH,FFH, FFEFFH
DB 00EL, 00H, 00H,00H, 00H
DB 00H,00H, 00H, 00H, 00K
DB 00K, 00E, 00H, 00K, 00H
DB FFH,FFH,FFH,FFH,FFH
DB FFH,FFH.FFHFFHFFH ;
DB 00H,00H,00H, 00H,00H
DB 00H, 00H, 00H, 001,005
DB 00H, 00K, 00K, 00K, 006
DB 00H.00H, 00K, 00H,00H
DB 00H,00H, 00K, 00H, 00H
DB 00H, 00K, 00K, 00K, 00H
DB 00H,00H, 00K, 005, 005
DB 00H,00H, 00, 00H, 00H
DB FFH,FFH,FFH FFH,FFH
DB FFH.FFH,FFH.FFHFFH ;

NEGX: DB FFH FFHFFHFFHFFH
DB FFH FFH,FFH FFH,FFH
DB 00H,00H, 00H, 00H, 00H
DB FFH,FFH,FFH FFH FFH
DB FFH,FFH FFH,FFH FFH
DB 00H,00H,00H,00H,00H
DB 00H, 00H.00H, 005, 00H



DB 00H,00H.00H, 00H,00H
DB 00H, 00H, 001, 00H, 004

DB FFH.FFHFFH FFH FFH
DB FFH,FFH,FFH FFH,FFH
DB FFH.FFHFFHFFHFFH
DB 00,008, 00H, 00H, 004

DB FFH,FFH.FFH FFH.FFH
DB 00H,00H, 00H, 008, 00H

DB FFH, FFH,FFH FFHFFH
DB FFH FFH,FFH,FFH,FFH
DB FFILFFHFFH.FFH FFH
DB FFH,FFHFFH FFHFFH
DB 001L00H, 00H, 001, 00K

DB FFH,FFH FFH,FFH FFH
DB FFHFFILFFHEFFHFFH ;
DB 00H,00H, 00, 00H, 00H

DB 00H,00H,00H, 00H, 00H

DB 00K, 00K, 00K, 00H, 00H

DB 00H, 005 00H, 00H, 00H

DB 00H, 00K, 00EL 00, 00H

DR 00H. 00H. 00H, 00H, 00H

DB 00H,00H, 00H, 00H,00H

DB 00H, 005, 00, 00H,00H

DB FFH,FFH,FFH,FFHFFH
DB FFH.FFHEFFHFFHFFH

POSY: DB FFHFFHFFHFFHFFH
DB FFHFFH FFHFFHFFH
DB 00H,00H,00H, 00H, 00H
DB 00H, 00H, 00H,00H,00H
DB 00H,00H,00H,00H,00H
DB FFH.FFH FFHFFHFFH
DB FFHFFHFFHFFHFFH
DB 00H,00H, 00H,00H,00H
DB 00H,00H,00H,00H,00H
DB FFHFFH,FFH,FFHFFH
DB FFEFFHFFHFFHFFH
DB FFH FFHFFHFFHFFH ;
DB 00H,00H,00H, 00H,00H
DB 00H, 60H, 00H,00H,00H
DB 00H,00H, 00H,00H,00H
DB 00H, 00H, 00H, 00H,00H
DB 00H,00H,00H,00H,00H
DB 00H,00H,00H,00H,00H
DB 00H,00H, 00H,00H,00H
DB 00H,00H, 00H, 00H, 00H
DB FFH FFH FFH,FFHFFH
DB FFH FFHFFHFFHFFH
DB 00H, 00H, 00H, 00H,00H
DB FFHFFH FFHFFILFFH
DB FFH,FFH,FFH FFH FFH
DB FFH,FFH,FFHFFHFFH
DB FFH,FFH FFHFFHFFH
DB 00H,00H,00H,00H,00H
DB FFH, FFH,FFH FFHFFH
DB 00H,00H,00H, 00H, 00H
DB FFELFFH FFHFFHFFH
OB FFHFFHFFHFFH FFH ;

NEGY: DB FFHFFHFFHFFHFFH



DB FFH,FFH,FFH FFHFFH
DB 00H,00H, 00H, 00H, 00H
DB 00H,00H, 00H, 00, 00H
DB 008, 00H, 00H, 00H, 00K
DB 00H., 00EL 00T, 00H.00H
DB 00H, 00H, 00H, 00H, 00H
DB 00H,00H, 00H, 00H,00H
DB 00H, 00H, 00H, 00H, 00H
DB FFH,FFH FFH FFHFFH
DB FFH,FFH,FFH,FFH,FFH
DB FFH,FFH FFHFFH,FFH ;
DB 00H, 00H, 00H, 00H, 00H
DB 00H,00H.00H, 00K, 00H
DB 008,008 001, 00H, 00H
DB 00H,00H, 00H, 00H, 004
DB 00H,00H, 00H, 00H, 00H
DB 00H,00H,00H.00H,00H
DB 00H,00H, 00TL, 00E, 00H
DB 00H, 008, 00£1,00H,00H
DB FFH,FFH,FFH,FFH,FFH
DB FFHFFH.FFHFFHFFH
DB 00H, 00H, 00H, 00H, 00H
DB 00H, 00H, 005, 00K, 00H
DB 00H, 00H, 00H, 00K, 00H
DB 00H, 00H,00H,00H,00H
DB 00H, 00H,00H,00£,00H
DB FFH,FFH,FFH,FFH FFH
DB 00H,00E, 00H, 00H, 00H
DB 00H,00H,00H, 00H,00H
DB FFH FFH,FFH FFH FFH
DB FFHFFH,FFHFFHFFH

PRESS: DB 00H

UNPRESS: DB 00H

LINE: DB 00H,00H,00H,00H,00H

DB 00H, 00H, 00H, 00,005
DB 00H, 00H, 00H, 00, 00K
DB 00H.00H, 00H, 00LL 00K
DB 00H,00H, 00H, 00H, 00H
DB 00H, 00H, 00H, 00, 00H
DB 00H,00H, 00H, 00H, 00
DB 00H,00H,00H,00H,00H ;
.ORG 3800H
DIR Y: DS1 3800
DR X: DS1 3801
ROWBYTE: DS1 13802
ROWIN: DS1 13803
ROWBIT: DS1 13804
ROWBUF: DS1 13805
COLBYTE: DS 3806
COLIN: DS1 3807
COLBIT: DS1 3808
COLBUF: DS 1 13809
COOR_BUF: DS 2 :380A
DISP: DS2 :380C
DISF: DS! :380E

CURSOR: Ds2 380F
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74154, L5154
Decoder/Demultiplexers

- 1-01-16 Decoder/Demultiplexer
Product Specification
Logic Products
FEATURES TYPe TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT
» 16-line demuitiplexing capability DELAY (TOTAL)
* Mutually exclusive outputs 74154 21ns 4mA
o 2-nput enable gate for strobing
o ; 74LS154 15ns SmA
. ORDERING CODE

DESCRIPTION
The ‘154 decodsr accepts lour active PACKAGES COMMERCIAL RANGE
HIGH binary address inputs and pro- Voo =5V £5%; T4 =0°C to +70°C
vides 16 mutually exclusive active LOW Plastic OIP N74154N, N74LS154N
outputs. The 2-input enable gate can be NOTE:
used 1o sirobe the decoder to eliminate  gqr g drvees © Military 304 the Sgnencs Miltary Products
the normal decoding “glitches™ on the Osta Manusl
outputs, or it can be used for expansion
of the decoder. The ensbie gate has two  INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
AND'ed inputs which must be LOW to PINS DESCRIPTION 74 T8
enabie the outputs, A inputs 10 1LSu
The ‘154 can be used as a 1-0i-16

” by using one of the enabi A Outputs 100 10LSul

S NOTE:

inputs as the muitiplexed data input.
When the other enable is LOW, the
addressed output will follow the state of
the epplied data.

Whare & 74 unt 1080 (14) 16 UGBS0 10 DO 40MA lpy 8 - 1.6MA g, and & 74LS urit 100d 1L5U0 is 204A by
ond -C.dmA . \

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
(jo 5] vee P R
iG] 5] A wp e 32 (1 0 3_. ;tj
1] (B & adtes pt
iq 7] 4 -t

A, sho ¢t
10 [33] 43 Ao Ay Ay Ay M
1 ) €, b N}
IE El. @ 1234850789 WBINITIINAYS :ﬁ
' 1 & IRAARAARARARAAR o~
19 ok - 2 np

-‘E E“ 123486587 l'l‘"liu!l‘_ s 19
LIm i) 4 . :ﬁ
oo (] ) upt
oo Voo = Pin 24 -

L GNO = Piny 12
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Logic Products

FEATURES

. i bidirectional bus Interface
o 3-State buffer outputs

® PNP inputs for reduced loading
© Hysteresis on alf Data Inputs

DESCRIPTION

The 'LS245 is an octal transcelver fea-
Wwring non-inverting 3-State bus compati-
ble outputs in both send and receive
directions. The outputs are all capable of
sinking 24mA and sourcing up to 15mA,
producing very good capacitive drive
characteristics. The device features a
Chip Enable (CE) input for easy cascad-
ing and a Send/Receive (S/R} input for
diegction control. AN data inputs have
hysteresis bullt in to minimize AC noise

PIN CONFIGURATION

7415245
Transceiver

Octal Transceiver (3-State)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7415245 8ns 58mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vec =6V 25%; To = 0°C to +70°C

Plastic DIP N74L5245N
{__ Piastic SOL-20 N74L52450
ROTE:
For g devices 1o Miltary Specit , 360 the Sig Milkary Products
Data Manuat

INPUT AND OUTPUT .LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
AR Inputs 1LSul
B ] Outputs 30LSul

NOTE:

Where a 74LS unit load {LSul) 18 20uA Iy, and -~0.4mA "8

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/| 1EC)

“E 7] Voo
4 [T I 0f:3
ag] o
"E s,
e o
A 58
a2 [ 8,
~ 0] [13) 05
4 5 B (78,
Swo e} O E.,

PN I 1)
1 3EMt
3EN2
JE=S
2 FEENY 2
3 ”
4 "
S )
L3 1“4
S )
T 13
LA .
L] 12
] .
i "
]
Ao rens
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Logic Products

FEATURES

o §-bit transparent latch ~'373

o 8-bit positive, edge-triggered
reglater — '374

e 3-8tate output butfers

o Common 3-State Output Enable

o indepesndent register and 3-State
buffer eperation

DESCRIPTION

The '373 is an octal transparent latch
coupled to eight 3-State output butiers.
The two sections of the device are
controked independently by Latch En-
abte (E) and Outpul Enable ( DE) control
gates.

7418373, 7415374, S373,
S374
Latches /Flip-Flops

'374 Octal D Flip-Flop With 3-State Outputs
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
OELAY (TOTAL)
7418373 19ns 24mA
745373 10ns 105mA
7418374 19ns 27mA
745374 8ns 116mA

ORDERING CODE

RACKAGES. Vee = 23 'f?f"?'.‘i ;: N‘se‘ 70°C
Plastic DIP N74LS373N, N74S373N, N74LS374N, N74S374N
Plastic SOL-20 N74LS3730, N745373D, N74LS374D, N74S3740
NOTE:
For ion regarding devices p 10 Miltary Specif . see the Signetics Mittary Products
Data Manual,
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 748 74Ls
All Inputs 1Sul 1L.Sul
Al Outputs 1050l 30LSul
NOTE:

Where & 745 unit load (Sul) is SOpA 1y, and - 2.0MA Iy, and a 74LS unit load (LSul) is 20uA iy, and -0.4mA
.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)
‘373 ‘373 ) ‘374
: E % :1“ 1 . T 8 13 v N W
N O
. E E o nde s ] 1 2 4 t] ' ¢4
73 & O ok it .
* (3] [i5) o "~ o " e
(Y o) Gy 9y 9; 0y 0 Q5 QO @ T e " o
= D > l l l bl l Lo vfo © r_:. -
..E % (Y L “ u:. 0 - e © o}t
e (@ [ - p - =3
= s : e
a4 1 — |
, [ -t . "
4 7T 6 W owouun 9 | |
I A e
o c"’o © 0, by 0O, Dy O Dy — — " =)
raze k- - L | w
‘- ot - _iy
°;' °I‘ ‘;: °la ol‘ 9 a4 o = —
T [P ey
2 8 ¢ 9 12 15 vIl
Ve =Pin 20 o=
S GND = Pin 10
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