MAINATEAIIAINTIH
AMZAIAENIYATIHATIN
L] = Y Y N
agtumalulagnizoaNnauNANNMINANTLU

TuSusealSayandinus

A o v 2 Yy Yy A
TONIUD Lﬂ5E’NQWﬂﬂwmeNﬁﬁygﬂQUﬂNﬂjﬂﬁiwﬁ

Overhead Projector controlled by remote

Forndnm 1. W35 Tueni] siaiszdifn 45035254
2. ugeudisad dam sallsginan 45035272
3. UIBUUAT WIHNUING sHa15216) 45035274
4. wwaniin tuth sHatlsednf. 45035279

PR o e a a
nangea ﬂ‘iqﬁ?ﬁﬂ‘i@ﬁﬁ'lﬁﬂﬁiﬂﬂﬂ«!%ﬁ ZT]‘IJTQJ‘IH ’Jﬂ’)ﬂ‘i‘ilﬂ‘l’]iﬂuu?ﬂh
dal ' ¢ a4 [ Al
f’)'lﬁ)'l’iﬂ?’l‘i.l?ﬂﬂ] @'1’\]"!'5&1?1’53‘1)’81 WUNEIR
e ' J NN
61%158ﬂﬂ§ﬂﬂ1‘3')3~1 I 81%158‘1JEJ$ ﬁfﬂ’)i'lf’!?%lu

d a v Y
p.& 'E)'H]"Iﬁil‘].li%&?fiﬂ AHNUND

a 3 A A
ARENIINNTaRULI RN IWUE Meiloto

da Ja a > |

1. 138N AN uenauTa fg/&»sé/ Vg
% =

2. HALGIANT 5103 F=ol

s v a Qa2
3. 9101505250 AU : d//!/ FNL'

Jd a v Y >
4. 910130152105 AUNUAD
5.010301vz #A21g ’3@11‘? V/},%@,/,,”é'
(% A = d [ /
SundewAlfiaoy  Suwsd 31 funaw WA, 2547 (981 09.00 1.

1 s
aauiiaoy ﬁ’m A.311 AUZATANAATYAAIMATIN A90.
MAINTUTELA
- R Tl
AU e SO S N
(wﬁ asam swm) 7,,7 ‘ {?&\q‘\
Jda

AR TR RO wdminmandinm

<BT4620022>

P 'y 9a v a
lﬂiﬂ»'iQWUﬂ']W‘U'IIJﬁiHSﬂ'J'UF]IJﬂ')UiIuﬂ



| ety
4 hTiomianad HEL0OUINAITIANTLY

a a d
Uy Hnus

A Yy A Y
!ﬂi@\‘lﬂ]ﬂﬂ‘lW%‘]ﬂJﬁiHZﬂ?ﬂﬂNﬂ'Jﬂﬁillﬂ

OVERHEAD PROJECTOR CONTROLLED BY REMOTE

LR

WBINI 175 U

Aw d G
waIuaiial.  1am
UBUUAT WIHULNAA

AN Tyl

L R
unzien.2.1035«
"j’u,lﬁﬂ u;ilz.a.:.%i?‘b"“nzm

a a o’dyr:;’ 1 & @ J w‘ a
Ysyaniinusiiiludunilsvesmsanuimundngasagemansgaamns sutiaeia

133190350 InsauuIAY
a da 4
MAIPIAFATATIAINTTN AUSATNTATYAAINATIN
@ = Yy 9 o
a010uma T Tagwszaouna 1 IANNMITAIANITEUe

Umsfnui 2546



a a ¢
U eI HWUS

A

A Yy Yy A
13894 Lﬂi@Qﬂ’]ﬂﬂ’lW‘iﬂﬂJﬁiHZﬂ')ﬂﬂNﬂ')ﬂﬁIllﬂ

Overhead Projector controlled by remote

gailsyaen

d‘ =i o J 4 =\

1. Wiefn¥ITzUMININUYeINames 1ulnsaeu Insa@es MCS-51 5 luanou Insa
uazszuUNa InMsMOureuasesmIn nI s vz AUUAILS Tun
4 o o o

2. 1WREBNUUUILITAIVAUNITNIIIUYDINDIADS T TUATUNITHIINYD

4 o 4

luTlasneuInsaaos MCS-51 LAY UUNA IANITHINUYBIUATOIRNIEN TN
= F) =1
ATHEAIVANAIYS 116
A ] A 9 P Y a

3. iod3 AT IR M Nd AT HZ AU NATYS Tun
A A Y Y

4. INBVATOUNTBINININTIUTTHEAILANAET Tim

5. iiverlas aeR eI NS vEAIUaNAIES TualdldlumsSounsaou

[ § Ly

dszlaminnianazldsu

9o 9 A o A Y A Y

1. la5uamdisesmsiaumiomionnduas veaquaes Tua
) A Yy A Yo

2. laszuuesosmisn ey Bz AUAUAES Tun
y A g A 9 = Y~

3. lamSosdunuumsosmennd ATz nUALR 103 lun
9 A 9y Y a

4. 1AWaMINANBIVBUNTOIRITN TN LTI BEAAUA 16T Tun

5. lawTeamenminudsygaIuquaes TuailiUszgaalilunmsSounsaon



2D
=
=€
2
(5]

36
o)) 8
]
14
=

A R
219151130

dd' =3 v
21158nUsnIIIN
Hnangas

U

MUIN

msfnm

a

USuaunwus

a

& Y Yy
IATDINIBNNA AT HZAILANAIET TUe
UIINI175 Tual

Awv  d C)
wanuasal  am
UIWNUAT WINUNIAA
wwanin Tl

4 o a 4 =
9191383y WuWea

oA @ L4
919135010 AN I

4 a v 9
2101381521857 wuRuAD

4 v a
AIAEA3 OAEHNT T TR

0551 NS ANUINY

2546

UNAAEID

L dyo A v d 9y ~ &
RUUVUUNUAUD LﬂﬁGQQWUﬂTWﬂJWNﬁiygﬂ')ﬂﬂﬂJﬂ’JEJEINQ PFITINITD

A 2 1 & oy 1 4 vy =
AuAuNITaen  msaenuRulauaznsiaeunlaudule srelvgasumunsonlasy

1 Y ° ] Yy a o q Yq ¥ Y A Y A
LLNuclﬁvlﬂ‘K!ﬂﬂ%m‘LN‘U?N‘HENLﬁﬂuﬂﬂ‘l"i%f\11u"lﬂ@ﬂNﬁ$ﬂ’Jﬂ LﬂiE]QQ"IEJﬂ']W‘U'IﬂJﬁﬁelzﬂ’JUﬂﬂJ

Y A e ' ] 1 A o o d 9 ) A
mﬂﬂmumaﬁguwuiﬁ% 25 LAY UNBDYULNDILALHEDT LLﬁ$ﬁ13Jﬁﬂcl‘lﬁ’JﬂJﬂ‘ULﬂi’eNﬂWﬂWW

PuAsvzhliogen Tas ludssaaila



Thesis Title

Students

Advisor

Co-Adyvisors

Education Level
Program in

Academic Year

This thesis presents the Overhead Projector controlled by remote. It is used for searching,
controling, sliding and closing a transparency. It is convenient for an instructor to change the
transparency in the class. The overhead projector controlled by remote consists of twenty-five

transparencies and ‘a laser power pointer. It works with an original overhead projector without

modification.

I

Overhead Projector controlled by remote
Mr.Jukkrawoot Chandamee

Miss Maneerat Buakham

Mr.Montree Phrommongkol

Mr.Somnouk  Pimpa

Mr.Surachai Pimsalee
Mr.Piya Supavarasuwat
Mr.Prasert Kenpankho

Bachelor of Science in Industrial Education
Telecommunication Engineering

2003

ABSTRACT
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Tdsunsusluanaulnsa

R R R R R R I T R S I R R R
’

; Program

Remote control

;*********************************************************

ROWO
ROW1
ROW2
ROW3
COL3
COL2
COL1
COLO
NKEY

BIT
BIT
BIT
BIT
BLT
BIT
BIT
BIT
EQU

Pl.0O
P1.
Pl
Pl
Pil..
Pl
P
R

Z o0 W

()
w
[N}

;*********************************************************

;Main Program
;*********************************************************

LOOP:

LOOP1:

ORG
MOV
MOV
MOV
SETB
MOV
MOV

ACALL
ACALL
MOV
CJINE
AJMP

CLR
MOV
JNB
CLR
AJMP

0000H
TMOD, #21H
TH1, #0E8H
TL1, #0E8H
TR1

SCON, #42H
P1l, #0FFH

DELEY
KEYIN

A, NKEY

B, #0/LO0P1
LOOP

TI
SBUF, A
TS
TT
LOOP

;*********************************************************

;Scan Key matrix
;*********************************************************

KEYIN:

CHK_COLO:

COLO_IN:

CHK_COL1:

MOV
MOV
CLR
MOV
ANL
CJINE
AJMP

MOV
AJMP

SETB
CLR
MOV

P1l, #OFFH

NKEY, #00

COLO

A, Pl

A, #0FH

A, $0FH,COLO_IN
CHK_COL1

NKEY, #1
CHK_ROWO

COLO
COL1
A, Pl
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COL1_IN:

CHK_COL2:

COL2_ IN:

CHK_COL3:

COL3_IN:

CHK_ROWO:

CHK_ROW1:

CHK_ROW2:

CHK_ROW3:

AO:

ANL
CJINE
AJMP

MOV
AJMP

SETB
CLR
MOV
ANL
CJINE
AJMP

MOV
AJMP

SETB
CLR
MOV
ANL
CJINE
ACALL
RET
MOV

CLR
CLR
CLR
CLR
JB
ACALL
RET

JB
MOV
ADD
MOV
ACALL
RET

JB
MOV
ADD
MOV
ACALL
RET

JB
MOV
ADD
MOV
ACALL
RET
AJMP

A, #0FH
A, #0FH,COL1 1IN
CHK_COL2

NKEY, #2
CHK_ROWO

CoL1
COL2

A, Pl

A, #0FH

A, #0FH, COL2_IN
CHK_COL3

NKEY, #3
CHK_ROWO

CoL2

COL3

A, Pl

A, #0FH
A;#0FH, COL3 IN
DELAY 3s

NKEY, #4

COLO

CoL1

COL2

COMR
ROWO, CHK ROW1
DELAY 35

ROW1, CHK _ROW2
A, NKEY

A, #4

NKEY, A
DELAY, 35

ROW2 , CHK_ROW3
A, NKEY

A, #8

NKEY, A

DELAY 3S

ROW3, AO
A, NKEY
A, #12
NKEY, A
DELAY 3S

LOOP




87

;*********************************************************

; PROGRAM DELAY

DR R R R I I L e R R T I T I R R i
’

DELEY : MOV R3, #0AFH

DELEY1: MOV R4, #0AFH
DINZ R4,5
DJNZ R3,DELEY1
RET
DELAY 3S: MOV  R3,#01H
DELAY2: MOV  R5, #0FFH
DELAY3: MOV R4, #0FFH
DINZ R4,$

DJNZ R5,DELAY3
DJNZ R3,DELAY2
RET

END
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Tdsunsuniugunsesmen i ndsyzaiuaudse3 unaeulnsa

PR R e R o i I 0 L I I S
I

;Program : Remote control
PR i i I i i i b b O SR S S 3
’

MICRO SW BIT BO. 7
TOUCH_SW BIT P1.7
FLAG EQU 02FH
HP BIT FLAG.O
EN BIT FLAG.1

TR1 BUFFER EQU 030H
TR2 BUFFER EQU 031H

W EQU  032H
A EQU  033H
¥ EQU  034H
M TR1 EQU . 035H
N_TR2 EQU  036H

DR R i e e R R R R e R e I I e T
’

;Main Program
;******************************************
ORG 0000H
MOV TMOD, #21H
MOV TH1,#0E8H
MOV TL1,#0E8H

SETB _ TRI

MOV SCON, #51H
CLR B’ 2

CLR P2A*E

CLR P2 .4

CLR B Y

MOV PO, #00H

MOV P1,#00H

MOV P2, #00H

MOV FLAG, #00H

MOV X #00H

MOV Y, #00H

MOV W, #00H

MOV M TR1, #00H

MOV N TR2, #00H

MOV TR1 BUFFER, #00H
MOV TR2 BUFFER, #00H
CLR SBUF

SETB P2.0

MOV ~ TR1 BUFFER, #12
MOV~ TR2 BUFFER, #13
ACALL SHOW_LED
ACALL DELAY 18

MOV TR1 BUFFER, #13
MOV TR2 BUFFER, #14
ACALL SHOW LED
ACALL DELAY 1S
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CROSS2:
BIGMAIN:

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL

MOV
MOV
ACALL
ACALL
SETB
ACALL
CLR
JNB
SETB
JB
ACALL
CLR

ACALL
MOV
MOV
MOV
MOV

TR1 BUFFER, #14
TR2_BUFFER, #14
SHOW_LED
DELAY 1S

TR1 BUFFER, #14
TR2_BUFFER, #10
SHOW_LED
DELAY 1S

TR1 BUFFER, #15
TR2 BUFFER, #13
SHOW_LED
DELAY 1S

TR1_BUFEER, #13
TR2_BUFFER, #16
SHOW_LED
DELAY 1S

TR1 BUFFER, #16
TR2 BUFFER, #17
SHOW LED
DELAY. 13

TR1 BUFFER, #17
TR2 BUFFER, #18
SHOW_LED
DELAY 1S

TR1 BUFFER; #18
TR2_ BUEFER, 0
SHOW LED
DELAY 1§

TR1 BUFFER, #0
TR2 BUFFER, #0
SHOW LED
DELAY, 1S

TR, BUEFER, #19
TR2_BUEEER;410
SHOW_LED

DELAY 1US

P2.4

DELAY 3S

P2.4
MICRO_ SW, CROSS2
P2.3

MICRO SW,$
DELAY 1US

P2.3

DELAY 1US
PO, #00H
P1,#00H
P2, #00H
FLAG, #00H
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MATIN:

RESTI:

VISION:

PRO1:

PRO2:

PRO3:

PRO4:

PROS5:

WAY :

MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
SETB
MOV
MOV
MOV
ACALL

JNB
CLR
MOV
CJINE
JB
CLR
CJINE
CLR
ACALL
SETB
JMP
CJINE
CLR
ACALL
SETB
JMP
CJINE
ACALL
CLR
CLR
JMP
CJINE
AJMP
CJINE
AJMP
CJINE
ACALL
CLR
CLR
AJMP

MOV
MOV
ACALL
AJMP

X, #00H
Y, #00H
W, #00H
M TR1, #00H
N_TR2, #00H

TR1 BUFFER, #00H
TR2 BUFFER, #00H

SBUF
PZ2.0

TR1 BUFFER,M TR1
TR2 BUFFER,N TR2

RO, #00H
SHOW_LED

RI,REST
RI
A, SBUF

A, #13,VISION

EN, REST
EN

A, #11, PRO1
P27

DELAY 1DS
P2.6

REST

A, #15, PROZ
P2.6

DELAY 1DS
P2.7

REST
A,#14, PRO3
DELAY 1US
P26

P2 7

RESI

A, #12, PRO4
INC 1

A, %16, PRO5S
DEC /1

A, %13, WAY
DEBAY-1US
P2.6

B2.7

ENTER

TR1 BUFFER, TR2 BUFFER

TR2_BUFFER, A

SHOW_LED
REST

;*********************************

; PAPER TO OV.

;*********************************

MOV A, TR1_BUFFER

ENTER:

CJINE
MOV

CJINE
AJMP

A, #10,L0O0OP1
A, TR2_ BUFFER

A, #10,UP1
RESET 1
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TP ¢

SINK:

CON2:

LOOP1:

UB2.:

TOT:

SINK2:

CON1:

LOOP2:

MAINLOOP:

MOV
MOV
MOV
ADD
MOV
CLR
SUBB
JNC
CLR
MOV
MOV
SUBB
MOV
MOV
AJMP

MOV
MOV
CJINE
AJMP
AJMP

CJINE
MOV
CJINE
MOV
AJMP
MOV
ADD
MOV
MOV
MOV
CLR
SUBB
JNC
CLR
MOV
MOV
SUBB
MOV
MOV
AJMP

MOV
MOV
CJINE
AJMP
AJMP

CJINE
MOV
CJINE
MOV
AJMP
MOV
MOV

M_TR1,TR1 BUFFER
N_TR2, TR2 BUFFER
A, #0

A, TR2_ BUFFER

X; A

MOTER R

A, #1,LOOP2

A, TR2. BUFFER

A, #10,UP2

A, %10

TOT

A, #10

A, TR2 BUFFER
M_TR1,TR1 BUFFER
N_TR2, TR2 BUFFER
%, A

MOTER L
W, A

Y%

A, #0,CONL
REST
MOTER R

A, #2, MAINLOOP
A, TR2_ BUFFER
A, #10,UP3

A, #20

GO

TR1 BUFFER, #11
TR2_BUFFER, #11

ACALL SHOW LED
ACALL DELAY 2S
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UP3:

YES1:
YES2:
YES3:

YES4:

ONO :

GO:

SINK3:

CON:
EXIT22:
MOTER_R:

TIMER R:

AJMP

MOV

ADD

CJINE
AJMP
CJINE
AJMP
CJINE
AJMP
CJINE
AJMP
CJINE
AJMP

MOV
MOV
ACALL
ACALL
AJMP

MOV
MOV
MOV
CLR
SUBB
JNC
CLR
MOV
MOV
SUBB
MOV
MOV
AJMP

MOV
MOV
CINE
AJMP
AJMP
AJMP
JB
ACALL
SETB
ACALL
JNB
JB
INC
MOV
CJINE
CLR
MOV
ACALL
SETB
ACALL
SETB
ACALL
CLR

MAIN

A, #20

A, TR2 BUFFER
421, YEST
GO

A, #22,YES2
GO

A, #23, YES3
GO

A, #24,YES4
GO

A, #25,0NO
o)

TR1 _BUFEER, #11
TR2_BUFFER, #11

SHOW_LED
DELAY 2S
MAIN

M-TR1, TR1 BUFEER
N_TR2, TR2 BUEFER
g, o

MOTER L
W, A

Y, X

A, #0, CON
RESI
MOTER R
EXIT
HP,EXIT22
DELAY 1US
P2.2
DELAY 1US
P2.0,$
P2.0,$

RO

A, RO
A,W,TIMER R
P2.2

RO, #00H
DELAY 1US
P2.4
DELAY 1S
P2.1
DELAY 1DS
P2.1
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MOV R1, #00H

VIEW R: JB TOUCH_SW, SONIC R
INC Rl
MOV  A,R1

ACALL DELAY 1MS

CJINE A, #20,VIEW R
ACALL DELAY 1US

OIR "~ P24

MOV ~ TR1 BUFFER, #11
MOV TR2_ BUFFER, #11
ACALL SHOW_LED

AJMP RESET 1

SONIC R: ACALL DELAY 1US
CLR  P2.4
SETB EN
SETB HP
AJMP RESI
MOTER L: JB HP, EXIT
ACALL DELAY 1US
SETB P2.3
ACALL-DELAY 1US
TIMER L: JNB  P2.40%5
JB £2Jd s
INC J RO
MOV { A, RO
CINE , A, W, TIMER-T,
GLR P Fewe

MOV: [ RO, #00H
ACALL DELAYX1US

SETB " _P244
ACALL DELAY 1S
SEYB T S¥N
AGALL DELAY 1DS
CLR” p2(1
MOV < - R1, #00H
VIEW L: JB TOUCH| SW; SONIC..L
INE N, R1
MOV, N3, R1

ACALL“DELAY IMS

CINE A, %20,VIEW L
ACALL DELAY™LUS

CLR  P2.4

MOV ~ TR1 BUFFER, #11
MOV ~ TR2 BUFFER, #11
ACALL SHOW_LED

AJMP RESET 1

SONIC L: ACALL DELAY:IUS
CLR P2.4
SETB EN
SETB HP
AJMP RESI

;********************************************

; PAPER FEED OUT
;********************************************
EXIT: ACALL DELAY_ 1US

SETB P2.5
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ACALL DELAY 3S
CLR PZ.5

CLR HP

AJMP ENTER

ekhkhkhkhhkhkhkkhkhkkhkhhkhkkhhkhhkhhkhkhhhkhhkhkhkhkkhkhitk
r

;RESET TO DEFAULT

ek hkk ok hkkkhkhkhkhkhkhhhkkhkhkkhdkhkkhkkhhkhkkkkhktkh*k
’

RESET 1: ACALL DELAY 1US
SETB P2.5
ACALL DELAY 3S
€LR  PZ.5
JNB  MICRO SW,CROSS
SETE  P2.3
JB MICRO~SW+$
CLR  Pg#3
CROSS : CLR _HP

AJMP BIGMAIN

IR SRS SRR ESE L EEEEEESEEEEELEE SRS SRS S
’

; INCREASE ONE PAPER
;***************************************
INC 1: MOV~ A, TR1 BUFFER

CJNE /- A, #10, NEW1

JMpP . NEWS_0

NEW1: CONE | A, #1, NEW2
JMP | NEWS. 1

NEW2: CINE ! A;#2;NEW3
JME - tOLD

NEW3: AJMP _RESI

NEWS_0: MOV (_ /R, #1

ADD  A,TR2 BUFFER
CINE. A, #10, CHANG
MOV . TR2_BUFFER;A
MOV *~ TR1 BUFFER, #1
ACALL® SHOW_LED

AJMP. RESI

CHANG : MOV TR2 BUFFER, A
ACALL SHOW LED
AJMP RESI

NEWS 1: MOV A, TRZ BUFFER

CINE A, #10,NEWS 2
MOV TR2 BUFFER, #1
ACALL SHOW LED
AJMP RESI

NEWS 2: MOV A, #1
ADD A, TR2 BUFFER
CJINE A, #10,CHANG
MOV TR2 BUFFER, A
MOV TR1 BUFFER, #2
ACALL SHOW LED
AJMP RESI

OLD: MOV A, TR2 BUFFER
CJNE A, #10,0LD2
MOV TR2 BUFFER, #1
ACALL SHOW LED




95

OLD2:

LEO1:

LEO2:

LEO3:

LEO4:

PLA:

AJMP
MOV
ADD
CJINE
JMP
CJINE
JMP
CJINE
JMP
CJINE
JMP
CJINE
JMP
MOV
ACALL
AJMP

REST

A, #1

A, TR2_BUFFER
A, #1,LEOL
PLA

A, #2,LEO02
PLA

A, #3,LEO3
PLA

A, #4,LEO4
PLA

A, #5, NEW3
PLA

TR2_ BUFFER, A
SHOW_LED
RESI

ok k ok ok hok ok ok ok ok ok ke ok ok ok kik sk ok ok ok ok ok Kk Kk ek ko ok ke ok ok ok ke sk ok
7

; DECREASE ONE PAPER

;*******~k******~k************************

DEC 1:

TWO1:
TWO2:
TWO3:

TWO O:

TWO4 :

TWO 1:

TWO5:

TWO6:

TEN:

MOV
CJINE
JMP
CJINE
JMP
CJNE
JMP
AJMP

MOV
SUBB
CJINE
ACALL
AJMP
MOV
ACALL
AJMP

MOV
CJINE
MOV
MOV
ACALL
AJMP
CLR
SUBB
CLR
CJINE
MOV
ACALL
AJMP
MOV
ACALL
AJMP

MOV
CJINE
MOV

A, TR1_BUEFER
A, #10,TWO1
TWO 0

A, #1,TWO2
TWO 1

B, #2,TWO3
TEN

REST

A,TR2 BUFFER
A, #1

B, #0,TWO4
SHOW_LED
RESI
TR2-BUFFER), A
SHOW_LED
RESI

A, TR2 BUFFER
A, #10, TWOS
TR2.BUEFER, #9
TR1 BUFFER, #10
SHOW LED

RESI

C

A, #1

C

A, #0, TWO6
TR2_BUFFER, #10
SHOW_LED

RESI

TR2 BUFFER, A
SHOW_LED

RESI

A, TR2_BUFFER
A, #10, TEN1
TR2_BUFFER, #9
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MOV TR1 BUFFER, #1
ACALL SHOW_LED

AJMP RESI
TEN1: CLR @

SUBB A, #1

CLR g

CJNE A, #0,TEN2
MOV ~ TR2_BUFFER, #10
ACALL SHOW_LED

AJMP RESI

TENZ2: CJNE A, #1,TEN3
JMP MEN

TEN3: CJNE A, #2,TEN4
JMP MEN

TEN4: CJINE A, #3,TENS
JMP MEN

TENS: CJINE A, #4,TWO3

MEN : MOV TR2 BUFFER;A
ACALL  SHOW_LED
AJMP RESI

ek hkhkhkhkhkh kA hhkhkhkkhkhhhkrhhdhhhhkhkhhkhkhkdhdrkhkdkk
r

; Show 7-SEGMENT
’-*********************************‘k*****
SHOW_LED: | / MOV~ A, TR1 BUFFER

MOV . DPTR, #DATA

MOVC. A, @A+DPTR

MOV~ | -P1,A

ACALL DELAY, 1US

MOV | A, TR2 BUFFER

MOV DPTR; #DATA

MOVC A, @A+DPTR

MOV _ PO, A&
RET
DATA: DB 00001000B
DATAL: DB 00000110B
DATAZ : DB 01011011B
DATA3: DB 010011118
DATAY : DB 011001108
DATAS : DB 01101101B
DATAG : DB 01111101B
DATA7 : DB 00000111B
DATAS : DB 01111111B
DATAO : DB 01101111B
DATALO: DB 00111111B
DATAL1: DB 01111001B
DATAL2: DB 76H
DATA13: DB 79H
DATAl4: DB 38H
DATALS: DB 50H
DATAL6: DB 77H
DATAL7: DB SEH
DATAL8: DB 66H
DATA19: DB 00111101B

DELAY 1US: MOV R3, #03FH
DELEYZ2: MOV R4, #03FH
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DELAY 1MS:

DELAYO:
DELAY1:

DELAY 1DS:

DELAY5:
DELAY6:

DELAY 1S:
DELAY3:
DELAY4:

DELAY 2S;
DELAY25:
DELAY26:

DELAY 3S:
DELAY7:
DELAYS:

DELAY 4S:
DELAY15:
DELAY16:

DJINZ
DJINZ
RET

MOV
MOV
MOV
DJINZ
DJINZ
DJINZ
RET
MOV
MOV
MOV
DJINZ
DJINZ
DINZ
RET

MOV
MOV
MOV
DJINZ
DJINZ
DJINZ
RET

MOV
MOV
MOV
DJINZ
DINZ
DJNZ
RET

MOV
MOV
MOV
DJINZ
DINZ
DJINZ
RET

MOV
MOV
MOV
DJINZ
DJINZ
DINZ
RET

END

R4, S
R3, DELEY2

R3, #01H
RS, #0FFH
R4, #0FFH
R4, $

R5, DELAY1
R3, DELAYO

R3, #03H
RS, #OFFH
R4, #O0FFH
R4, S

R5, DELAY6
R3,DELAY5

R3, #07H
RS, #0FFH
R4, #0FFH
R4, S

R5, DELAY4
R3, DELAY3

R3, #0EH
RS, #0FFH
R4, #0FFH
R4, 3
R5,DELAY26
R3,DELAY25

R3, #14H
RS, #0FFH
R4, #0FFH
R4,S

R5, DELAYS
R3, DELAY7

R3, #1EH
RS, #0FFH
R4, #0FFH
R4, S
R5,DELAY16
R3,DELAY15




da’ 1 ld' Y o U ¥ dl = 1 gj 1 Y o ¥ L84 ¥
wnasiluenansnanulidmsumsldnuienistnwivintu Weygsliiluldussleviaunis

Laidnsdilas edu Snvainudlividaudasiomuazdosdnddiadivaaenaisynasaninisluly




A Y
AN IFIIU

U

A Yy A Y A
!ﬂﬁi’)\iﬂ1ﬂﬂ1Wﬂl1ﬂJﬁiH$ﬂ’JﬂﬂﬂJﬂﬂﬂ§INﬂ

MAIFINFAAATIAINT TN
4
AMLAIAITATINTINNTIN
o/ = Y Y o/
agiumalulagnszoenndudnunmsaInnsil

WUnsdnu 2546



100

o ) &’ Y

1. AMMUHSHUUDIAY
' ~ A ] A Y Yy a = v VA
nounzasielrnumIssmenmd AT yzAIANAILT Tua A23ANEINT 151UING D

Y 9 =2 @ Y < @ = = a dal @ A Y
Gl”ﬂl"lﬂi"l]ﬂ\?ﬁﬁﬂﬂ"lii%ﬂWﬂ L!,'ﬁ$L‘].|L!ﬂ']5‘]9_]ENﬂuﬂWiLﬂﬂ’Vi'lfJ‘V]@"lmﬂﬂﬂ]uﬂﬂ&ﬂﬁ@flﬂiﬂﬂ'I‘WEUHJ

= Y A
ﬁwzmuanmaﬂm

U U
2. ailszneuasziluniugu

31N 2.1 dawlsznavuazifunruquueunsosmemniwATHEAIUANAIES Tua

dl =y =) 1 % dy
110317 9.1 Wswagiwoadiee) Al
(D uoaddidadauiaagnn
@ frsuourusa
o
() yandouuniule
A o dy
(@) woadauanansiauves lWidsases
a  Jda a o A
(5) adanila - Yaunaanisvounies
(6) youfowila - Yaunula
aﬂj A g 1
@ Funnuurula
[
UanTWfhaszueaadu 220 Thad
(@) nl5uszsy
Qo #d

@ Tsauesaaaurula



101

iiiad

3UM 9.2 dualszneumagijuniauuess luaneuInsa

4 A a o &
13U 9.2 U5 10aziBenden Al
o 1 qul { gl '
(D naneaw 0 - 9 fio nunaiavvesunss Rty e
@ 1w ENTER - Bamihiidalfindoamionindudspearuguades Tuainisnie
' Ay
ey landeans
T o Y td‘ A 1 d' 9 dgl 3 1
@ 1w +1 dwthidonudu landosnismotiunsiaz 1 iy
U o £ A A ] A Y 3 1
@ 1w -1 hwmthidenusu Tandesninivasnsaay 1y
S 1 E4
5 1lu up Hwmrhineuntandulady
(6) 1Ju DOWN stz idonntaunulans
(D 1l sToP fhminmgamathenyestlaunnly

v “Smpal
13 POINTER #hminaiilon1uusen1enin

a :3 Y
3. MIfaAtazMsIFau
3.1 wssguanlaasluduid s la
3.2 d@ouilan lWihassuaady 220 Taad
= a o T A
3.3 Waadnsunassieveuniod
3.4 hmsneijuriemuidodns (01 - 25) AMNA201]u ENTER

v ] Y Y
3.5 Tunsaindlddosmadioumiulatiunivaz 1 uiulvnaty +1 audaoilu ENTER

U



102
v 1 Vv
3.6 lunsaindlddosmsioundulansasaay 1 uiulvnaty -1 awdaetjy ENTER
' [ 1 Y
3.7 natju UP eidoundaunulaiv

3.8 NA1)N DOWN iivaraountlaunuleaas

3.9 nATjy STOP iergamstaouve it aumu ld

v Y,
4. maunileyruiiesau
Wenmszavilygmlumsldnumiemisnmdwdsszaruaudies lua awise

v [ dy Y v 9 1 dy
asaeunuIntmsud wilyvudesduldanaisisdhean

A Aad
1M AURQUAZ/H303540 |
a s [l [l a v a J 1 ] o o ]

gaannenurula luainsasnlauaziie Tygadvingnuaulandou, sin1sdso Tald
F~§ % =t =3 =
LRGN HaNuhanena
) A a NN = 9 ) A =

YAUNAIINT Iuanou InsaHany UAITALNOUVDIAYYIUNTI1INT U@

[

Y = o ]
Aoy Insaluvionsey, n1nrsaadann

o g

7 )
A5 1M

% (V)
5. MIQUASNHIMASVBAITIZ I
5.1 M3guasnin
= A ) doa 9 g
- YounToaynasuiioldnuass
Y ~ 3 A 12 Y
- 11T Twaneu Insannasudle luins Tdnu
I~ a a a AT
- 1003 Tuanou Insa MluvsnahgungiiUnauas luiliuazens
< ) = 9 Y 1 9 A g )
- 1AMANNE01a3 lwanau Insaaefyy oo 15l Miludianemse
o Y v A a = Y
o1 e unIsuNAnNUAeY 16
L voA A A Y 1 A '
- Agngeatiundeanusnaiudedon1e veuniosodidue
5.2 oI35 19
1 v v
- ot udansoena Bie ludms 1¢au
Yy 1 o [ 1 Y <
- A25 195 lwanou Insassasziiasedaee ian lnamaua

A ] ! 1A v Y g ' ] a o
-wieanudnlanseruglons ldaulvdi laneumsldameTmanss



6. Toyadumz

103

AaaNLn

=
easioan

nanmMIvIA I Havo Ky la

@

9 = =} 2/1 v o 3 A A 1 v
ldnanmsnlSeumevsuilagiunusungonlny lagiy

o 4 a 4
yauwadved W lansuganos

AIULAAIND

aa 1 [ 1
DUAAINALVULDADARATIU 2 AN IUaAIULAAS

NUYAYNEI

myussgunule

AU lavNe A4 S1UM 25URT

SLUTHIITLHIUATDIRIUAIN

TuFsyziUs luaaou Tnsa

Tyiifu 15 ag

J @ s a a J
91n3aln329 91 ld¥ginsainsarsudaeInlaniudaines
AUINYINT 97.38%

ANUHANDA 2.62%

UHAIDIWAIIY

Wdhnszuaeadu 220 Taad ANd 50-60 1§50




2971207

-J I .
B 8 H GG EG

dy I td' ¥ o U E24 dl = ! gj 1 Y o ¥ L% ¥
wnanstiluenasianulidmiunisldnuienisfinewingu eygrelnhluldusslevimunisin

Laidnsdiles viedu Snvainudlvidaulasiomuazdosdnddiadivaaenaisynasandnisluly




105

e
FAIRCHILD

e
SEMICONDUCTOR®

H21A1/ H21A2 /| H21A3
PHOTOTRANSISTOR

OPTICAL INTERRUPTER SWITCH

PACKAGE DIMENSIONS

PIN FANODE

PIN 2 CATHODE
PIN 2 COLLECTQR
FINAEMITTER

NOTES:

1. Dimensions for all drawings are in inches (mm).
2. Tolerance of  .010 (.25) on all non-nominal dimensions
unless otherwise specified.

DESCRIPTION
The H21A1, H21A2 and H21A3 consist of a

gallium arsenide infrared emitting diode
coupled with a silicon phototransistor in a

plastic housing. The packaging system is

designed to optimize the mechanical
resolution, coupling efficiency, ambient light
rejection, cost and reliability. The gap in the
housing provides a means of interrupting the

signal with an opaque material, switching the

output froman "ON" to an "OFF” state.

SCHEMATIC

FEATURES

« Opaque housing

« Low cost

+ 035" apertures

= Highlcion;

1. Derate power dissipation linearly 1.33 mW/*C above 25°C.

2. RMA flux is recommended.

3. Methanol or isopropyl alcohols are recommended as cleaning
agents.

4. Soldering iron tip 146" (1.6mm) minimum from housing.

ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise specified)
Parameter Symbol Rating Unit

Operating Temperature Topr -55 to +100 yc

Storage Temperature Tsta -55 to +100 °C

Soldering Temperature (Iron)2 and 4; TsoL 240 for 5 sec °C

Soldering Temperature (Flow)i2 and 3) TsoLF 260 for 10 sec °C
INPUT (EMITTER)

Continuous Forward Current § fo A

Reverse Voltage VR 6 \Y

Power Dissipation (1) P 100 mwW
OUTPUT (SENSOR) $

Collector to Emitter Voltage Veeo 2 '

Emitter to Collector Voltage Veco 45 vV

Collector Current le 20 mA

Power Dissipation (T = 25°C)("! Py 150 mwW
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H21A1/ H21A2 /| H21A3

PHOTOTRANSISTOR
OPTICAL INTERRUPTER SWITCH

ELECTRICAL / OPTICAL CHARACTERISTICS (T =25°C)(All measurements made under pulse condition)

PARAMETER TEST CONDITIONS SYMBOL | DEVICES MIN TYP. MAX UNITS
INPUT (EMITTER)
Forward Voltage I = 60 mA VF All — — 1% \%
Reverse Breakdown Voltage lg = 10 HA Vg All 6.0 i = \
Reverse Leakage Current Vg =3V Ir All — — 1.0 PA
OUTPUT (SENSOR)
Emitter to Collector Breakdown FE00ARES =0 BVeco All 6.0 e Iy
Collector to Emitter Breakdown lec=1mA Ee=0 BVeeo All 30 — =
Collector to Emitter Leakage Veg =25V, Ee=0 lceo All e e 100 nA
COUPLED H21A1 0.15 — —
le=5mA Veg=5V H21A2 0.30 = o
& 4 H21A3 0.60 = =
H21A1 1.0 s —
On-State Collector Current Ir=20mA, Veg =86V Iciony H21A2 2.0 N — mA
H21A3 4.0 ~ -
H21A1 1.9 - =
I =30mA, Ve =5V H21A2 3.0 - —
H21A3 &6, — —

) Ie =20 mA, I = 1.8 mA H21A2/3 — — 0.40 \
Saturation Voltage I 530 mA 1= 1.5 aA VCE(sAT) H21A1 il = 040 v
Turn-On Time Ie = 30 mA, Ve =5 VLR = 25 KQ ton All A 8 - us
Turn-Off Time I =30 mA, Vee =5 V. RL= 25 KQ torr All — 50 — s
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www.fairchildsemi.com

LMS555/NE555/SA555

Single Timer

Features

» High Current Drive Capability (200mA)
+ Adjustable Duty Cyele

+ Temperature Stability of 0.003%4/°C

» Timing From uSec to Hours

+ Tum off Time Less Than 2uSec

Applications

+ Precision Timing

» Pulse Generation

+ Time Delay Generation
« Sequential Timing

Internal Block Diagram

Description

The LMS35SNESIS/SASSS 1s a highly stable controller
capable of  producing  accurate timing pulscs. With a
monostable operation, the time delay is controlled by one
external resistor and one capacitor. With an astable
operation. the frequency and duty cycle are accurately
controlled by two external resistors and one capacitor.

8-DIP

GND (i

Trigger (2

Output (3)—

OutPut
Stage

Reset (4

8) Vee

-@)Discharge

(@ —(6)Threshold

Vref

_(9 Control

Voltage
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LMS555/NE555/SA555

Absolute Maximum Ratings (TA = 25°C)

Parameter Symbol Value Unit
Supply Voltage Vce 16 \Y

Lead Temperature (Soldering 10sec) TLEAD 300 °€
Power Dissipation Pp 600 mwW
Operating Temperature Range

LM555/NE5S55 ToPR 0~+70 “C
SA555 -40 ~ +85

Storage Temperature Range TsTG -65 ~ +150 °C
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Electrical Characteristics
(TA=25°C, Vcc =5 ~ 15V, unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Supply Voltage Vce - 4.5 - 16 \
Vecec =5V, RL=w - 3 6 mA
Supply Current (Low Stable) (Note1 |
& ( A ) i Vee = 15V, RL = ee - 7.5 15 mA
Timing Error (Monostable)
Initial Accuracy (Note2) ) .
Drift with Temperature (Note4) ACCUR RA = 1kQ to100kC2 12 29 /°‘,
Drift with Supply Voltage (Note4 BUAT . e =D iyF 50 PRIEG
fiiwis SRR VistanE R oo Atavee |~ 01 | 05 | %V
Timing Error (Astable) 3
Intial Accuracy (Note2) ACCUR | Ra = 1k to 100k 2.25 - %
Drift with Temperature (Note4) AVAT C=0.1uF 150 ppm/°C
Drift with Supply Voltage (Note4) At/AVCe 0.3 %IV
Soniral Vol g Vee =15V 9.0 | 10.0 | 11.0 V
rol Voltage
i . o Voo sv 7% | 3o \0 | V
Ve =15V - 10.0 - \Y%
Threshold Voltage VTH
Viog= &Y - 3.33 - \
Threshold Current (Note3) ITH - - 0.1 0.28 uA
Vee =5V e 187 g2 \
Trigger Voltage V
oA J R [Nec=15v 2 Y -\ v
Trigger Current ITR VIR =0V 0.01 | 20 LA
Reset Voltage VRST - 0.4 0.7 1.0 vV
Reset Current IRST - 0.1 0.4 mA
Vce = 15V
[SINK = 10mA - 0.06 | 0.25 vV
Low Output Voltage VoL ISINK = 50mA 03 | 075 \Y
Vee==5Y
e 5 - 0.05{ 0.35 V
Vce = 15V
ISOURCE = 200mA 12.5 - \
High Output Voltage VOH ISOURCE = 100mA 12.750Q43.3 V
Vee =5V
R OURGE = 100mi 295 | 453 - \Y
Rise Time of Output (Note4) tr - - 100 - ns
Fall Time of Output (Note4) tF - - 100 - ns
Discharge Leakage Current ILKG = - 20 100 nA

Notes:

1. When the output is high, the supply current is typically 1mA less than at Vo = 5V.

2. Tested at Ve = 5.0V and Ve = 15V,

3. This will determine the maximum value of Ra + Rg for 15V operation, the max. total R = 20M<, and for 5V operation, the max.
total R = 6.7MC.

4. These parameters, although guaranteed, are not 100% tested in production.
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Application Information

Table 1 below is the basic operating table of 555 timer:

Table 1. Basic Operating Table

Threshold Voltage Trigger Voltage Discharging Tr.
Vi(PIN 6) 9 (%?r) PIN 2)9 Reset(PIN4) | Output(PIN 3) (PINQ7)9
Don't care Don't care Low Low ON
Vth > 2Vee /3 Vth > 2Vee / 3 High Low ON
Vee/3<Vih<2Vec/3 | Vec/3<Vih<2Vee/ 3 High - -
Vth < Vee /3 Vth < Vce /3 High High OFF

When the low signal input is applied to the reset terminal, the timer output remains low regardless of the threshold voltage or
the trigger voltage. Only when the high signal is applied to the reset terminal, the timer's output changes according to
threshold voltage and trigger voltage.

When the threshold voltage exceeds 2/3 of the supply voltage while the timer output is high, the timer's internal discharge Tr.
turns on, lowering the threshold voltage to below 173 of the supply voltage. During this time, the timer output is maintained
low. Later, if'a low signal is applied to the trigger voltage so that it becomes 143 of the supply voltage, the timer's internal
discharge Tr. turns off, increasing the threshold voltage and driving the timer output again at high.

5. Pulse Position Modulation
If the modulating signal is applied to the control terminal while the timer is connected for the astable operation as in Figure 11,

the timer becomes a pulse position modulator.

In the pulse position modulator, the reference of the timer's internal comparators is modulated which in turn modulates the
timer output according to the modulation signal applied to the control terminal.

Figure 12 illustrates a sine wave for modulation signal and the resulting output pulse position madulation s however, any wave

shape could be used.

+Vee

1Vidiv, 100us/div
RA > 4§ . M

RESET

Re FEYYY VTV
/4%, (';utpu(
Output A B Anannnnndnnanm
i L At
1 [l
- |

R #3.9k0), R #1key, R =1k, C1=0.01uF, Vee=5V

Figure 11. Circuit for Pulse Position Modulation Figure 12. Waveforms of pulse position modulation
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LM555/NES55/SA555

Mechanical Dimensions

Package
Dimensions in millimeters
6.40 2020 o
0.252 0,008 S8 s
{ ©l o Ni 3
#1[ ] O [ Jus ST =
[ ] = =28
= 38
85 &8
#4[_| [ #s
] e
~NiS
5.08 3302030
Wl 0.130 10012
/.62
0.300 3401020 0.33
0.134 20.008 0.013 MIN
' +0.10
- : 0.25 0,05 _
i e N .00
j h 0010?8.00%_
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LM555/NE555/SA565

Ordering Information

Product Number Package Operating Temperature
LM555CN 8-DIP v
0~ +70°C
LM555CM 8-SOP
Product Number Package Operating Temperature
NE555N 8-DIP
0 ~+70°C
NE555D 8-SOP
Product Number Package Operating Temperature
SA555 8-DIP
-40 ~ +85°C
SA555D 8-SOP
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0ASIS  TAIWAN OASIS LED DATA SHEET (FOR INFRARED)
N

PART NO. : TOIR-50b94bCEa
ABSOLUTE MAXIMUM RATINGS AT TA=25°C

PARAMETER SYMBOL DATA UNIT
Forward Current Iru 100 mA
Peak Forward Current
mA
(duty=1:100, =100Ksz) s 1000
Reverse Voltage VR 6 \
Power Disspation Po 150 mW
Operating Temperature Range —26 to +85 e
Storage Temperature Range —30 to +856 °C
Lead Sold Temperature .
(1/10 Inch Below Seating Plane) RPDC foN\ sec.
ELECTRICAL/OPTICAL -CHARACTERISTICS AT TA=25°C
PARAMETER SYMBOL DATA UNIT TEST CONDITION|
Distance: 10cm
Radiated Output Power Po (typ.) 12.0 mW IF=50mA
Detector Area: lcm®
TR .25 paod .
Forward Voltage Vr MAX: 1.45 Vv F=cUm
Wavelength AP 940 nm [Fr=20mA
Spectrum Width of Half Value|  AA 50 nm [r=20mA
Reverse Current Ir 10 nA Vi =5V
Full Viewing Angle 2x40 25 ° Ir =20mA
Lens Water Clear
Radiation Material GaAs/GaAs
PACKAGE DIMENSIONS & . NS
INTERNAL CIRCUIT DIAGRAM :%C ):'—:.:fs"
+ ¢4.98!(:1 ‘j 1.50max
380201 t 25.40min i
= .
e CATHODE I.StD.SFI

8.70£0.1

DATE | 0i1/10/01'| SCALE | 251 |TOLERANCE| ez 2 DRAWN| fEW]5& | CHECKED

UNIT | M/M  [SHEET NO. 1/2 DRAWING NO.| S-60b94bCEa-A | CUSTOMER APPROVED
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TSOPA48..

N
VISHAY

Vishay Telefunken
Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo Type fo
TSOP4830 30 kHz TSOP4833 33 kHz
TSOP4836 36 kHz TSOP4837 36.7 kHz
TSOP4838 38 kHz TSOP4840 40 kHz
TSOP4856 56 kHz

Description

The TSOP48.. — series are miniaturized receivers for

infrared remote control systems. PIN diode and .
preamplifier are assembled on lead frame, the epoxy >
package is designed as IR filter. A
The demodulated output signal can directly be /

23

decoded by a microprocessor. TSOP48.. is the
standard IR remote control receiver series, supporting
all major transmission codes. //

14 500

Features

e Photo detector and preamplifier in one package ® L ow power consumption
Internal filter for PCM frequency ® High immunity against ambient light
Improved shielding against electrical field ® Continuous data transmission possible
disturbance (800 hit/s)

e TTL and CMOS compatibility e Suitable burst length =10 cycles/burst

o Qutput active low

Block Diagram

3
V
Input (éc.mtr(.)tl <—?—> s
ircul 3OkQ f
);/ l [ 1
PIN ?—‘C)OUT
£ L Band | Demodu-
s Pass lator 4|<
| 2
?—()GND
[ooo o]
65312228
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Vishay Telefunken

Absolute Maximum Ratings

Tamp = 25°C

Parameter Test Conditions Symbol Value Unit
Supply Voltage (Pin 3) Vs -0.3...6.0 V
Supply Current (Pin 3) ls 5 mA
Output Voltage (Pin 1) Vo -0.3...6.0 \
Output Current (Pin 1) lo 5 mA
Junction Temperature T 100 °C
Storage Temperature Range Tstg -25...+85 °C
Operating Temperature Range Tamb —-25...+85 g
Power Consumption (Jamp="85 "C) Piot 50 mwW
Soldering Temperature t = 10s, 1 mm from case Tad 260 “0
Basic Characteristics
Tamb = 26°C
Parameter Test Conditions Symbol | Min- | Typ | Max = Unit
: V=5V, E, =0 lsp |08 | 1.1 [ 15  mA
Supply Currmifiiiin 8) Vs =5V, E, = 40 Kix, sunlight o 14 mA
Supply Voltage (Pin 3) Vg 4.5 5%
o . E, =0, test signal see fig.7,
Transmission Distance IR diode TSAL6200. I = 250 mA d 35 m
Output Voltage Low (Pin 1) |losL =0.5mA E. = 0.7 mW/m?2 VosL 250  mVv
Pulse width tolerance:
Irradiance (30 — 40 kHz) thi = 5/f) < thy < i + 6/, Es o 0.2 0.4 mWim?
test signal see fig.7
Pulse width tolerance:
Irradiance (56 kHz) to = 5/fo < tog < toi + 6/fs, S 0.3 | 0.6 mwW/m?2
test signal see fig.7
Irradiance toi = 5/fg < tpg < g + 6/F, Fema 030 W/m?
Directivity Angle of half transmission distance | 4,2 +45 deg
Application Circuit
100 Q%) +5V
O.. - 3 -~ SN R — -@— O
wORGE. | [ )! ol
e - optional
TSALG2. #/ : l e
X )
(o e e 2 O
16114 GND

*) recommended to suppress power supply disturbances
**) The output voltage should not be hold continuously at a voltage below 3.3V by the external circuit.
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Vishay Telefunken

Typical Characteristics (T,y, = 25°C unless otherwise specified)

1.0 /\
II \\
B R
. A
o
U o4 / \
= 02 < ,i 2
a5 fa fo £ 3%
g A (3dB ) = £y 10
0.0 | | |
0.7 0.8 0.9 1.0 1.1 ) h3
94 R143 £/ fy = Relative Frequeney

Figure 1. Frequency Dependence of Responsivity

1.0
0.9 — o —— o
£ O\-I:‘------ e
= 0.7 Input burst duration
=0
2 06
9
2 05
& . A = 950,
R optical test signal, fin.7
z 5
= 03
]
i D2
=0
0
0.1 1.0 10.0 - 100.0° 1000.0° 10000.0
9612010 E. — teradiance ( mWans )

Figure 2. Sensitivity in Dark Ambient

LI
<=

T T T
Correlation with ambient light sources
( Disturbance effect): TOW/m2=1.4KIx
4.0 (Stand.ilum A, T=28S5K)=82klx —

35 {Daylight, T=3900 K y /
3.0

+
¥

-t
E
=
=
Y
=

2.5
2.0 I
s Ambient. A= 050 nm /

1.0

B J/"
0O
0.01

0.10 1.00

E - DC Irradiance (Wim?)

10.00 100.00

Gir 12111

Figure 3. Sensitivity in Bright Ambient

s 20 ‘ '/
z ol . /
= ™ f{E)=fy
T 16
//
Z 08
o
= .
= [

= ()4

z Lt
"

0.0
0.0 04 0.8 1.2 1.6 2.0

CIRiEE E - Field Strength of Disturbance ( kKV/m )

Figure 4. Sensitivity vs. Electric Field Disturbances

T
o Wi}
iy
| kHz
/ 10°kHz
|
/|
/
> 100 Hz
ity
0.1
0.01 0.1 | 10 100 1000
aro100 - AV Rys . ACVoltage on DC Supply Voltage (mV)

Figure 5. Sensitivity vs. Supply Voltage Disturbances

Y CAPN P74
Z 09 l
= 0 Sensitivity in dark ambient
5 07
= 06
&
= 05
2 04
Z
£ 03
02
£ ol
= 0
=300 -15 0 15 30 45 60 75 90
a6 12112 Tarub = Ambient Temperature ( “C )

Figure 6. Sensitivity vs. Ambient Temperature



N
VISHAY

117

TSOP48..

Optical Test Signal

Ee | (IR diode TSALB200, Ig = 0.4 A, 30 pulses, f = fy, T = 10 ms)
i i 1
tpi 2
T |
i = 10/o is recommended for optimal function
Output Signal 6116
Vo
1) 74y <ty < 15ifg
Vou 2) o= by B/fg
Vol
2 ) P t
tg'’ t[.‘xpd
Figure 7.
’ Optical Test Signal
§ t
600ps | oo
s B o T ()U ms
AR A}
, OutputSignal, (see Fig. 10 )
Vo
¥ l—l H H_ﬂ H l_l
Vor, . 1 +
Ton L J ‘ Tosr 2
Figure 8. Output Function
0.8 T T
f=38 kHz
07
o 06 ,/
[$)
>
O 05 /// \
>
Z p \
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