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ABSTRACT

This project presents a system that using computer to control electrical devices. By using a
computer works with microcontroller, this system can control switch on-off function of electrical
equipments. In addition, the using of computer’s modem as automatic answering machine provides

ability to control this system by telephone.
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Commportdriver : 111 component #1Flumsinuineatunesniedseynsuves

AouRuAes TavsraunsadwazSudeyariunianesneynsu’la
1 ] b
Commportdriver component 3 method ﬁﬁmtyﬁﬁmi i5unldaail
% Yo o a 4 A v Y =t =
1. Commportdriver.connect : 1¥dmsumsitlaneinoynsunesoans 1y Tasmumsison
. b

uda Tdsunsudu seliansaldwesni ldaundi9ziinis Disconnect

2. Commportdriver.disconnect : 1¥61$UM3BAEANITIBINDINOYNTUAZAUNT NOATUA
windows o1 T1/sunsudu annsaldweinoynsyld

3. Commportdriver.sendchar 14 lumsdadoyauuuiisnyseennianes noynsy

v ' b4
Commportdriver component 3} properties A UANTAE nd 1ﬂt’gm‘ﬁ
8 £y o s qy 5 o, A

1. Commportdriver.portname : 19 1un1smuuaneinidau Tavfmua léAua comi-
coml6

2. Commportdriver.baudrate : 1911 15111%1A baudrate YDIND5 NOYNITH

. ¥ b4

Commportdriver component 3 event A uTassnuiinsdl

; . a & A4 yyo 1 ¥ v 4
1. Commportdriver.onrecivedata : snaduiie lasumsd BYAUNNNNHDINDYNTY

4 .
A8 component commportdriver Hhazgnldlunsfu-desvasids uazdonnuanuy

v a J " = [ —aa 9/ o dy
suenpunanesiaz lulnsasu Insames lasli Tusunsudess onlFaudatl

] 2 9
1. nsveaauzazison lsunsugounGonn status AT

procedure status(c:char);

var s:char;

begin
si=c;
Forml.CommPortDriverl.connect;
Forml.CommPortDriverl.sendchar (s);

end;
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procedure turnon(ch:char):
var s:char;
begin

case ch of

'l' : begin
s:=" ;Forml.CommPortDriverl.connect;Forml.CommPortDriverl.Sendchar
(s) 2 orml.CommPortDrlverl.Dlsconnect,end

'2'4 4 begin
s:='b';Forml.CommPortDriverl.connect; Forml.CommPortDriverl.Sendchar
(s);Forml.CommPortDriverl.Disconnect;end;

WY : beginm
s:='c';Forml.CommPortDriverl.connect; Forml.CommPortDriverl.Sendchar
(s); Forml.CommPortDriverl.Disconnect;end;

'4' : begin
s:='d';Forml.CommPortDriverl.connect; Forml.CommPortDriverl.Sendchar
(s); Forml.CommPortDriverl.Disconnect;end;

'5‘ : begin
s:= : Forml.CommPortDriverl.connect; Forml.CommPortDriverl.Sendchar
(s); Forml CommPortDriverl.Disconnect;end;

6§ :&begin
s:="f';Forml.CommPortDriverl.connect; Forml.CommPortDriverl.Sendchar
(s) ; Forml.CommPortDriverl.Disconnect;end;

7' % Ybegin
s:='g';Forml.CommPortDriverl.connect;Forml.CommPortDriverl.Sendchar
(s) ; Forml.CommPortDriverl.Disconnect;end;

'8' : beghn
s:="'h';Forml.CommPortDriverl.connect; Forml.CommPortDriverl.Sendchar
(s); Forml.CommPortDriverl.Disconnect;end;

end;

end;
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procedure TForml.CommPortDriverlReceiveData(Sender: TObject;
DataPtr: Pointer; DataSize: Cardinal);
var s,state:string;

begin
s ~:= StringOfChar( ' ', DataSize ):
move ( DataPtr”, pchar(s)”, DataSize );
state :=.5S;

end;

4. m3idenIgwesnennsuTaazidanain combobox portmame i tabsheet device Tavazilt

o A ° s = : v
mmaﬂ'lﬂmwuﬂwmmuﬂiw commportdriver AL

Procedure TForml.ComboBox9Change (Sender: TObject);
var portname:string;

begin
portname := combobox9.Text;
statusbarl.SimpleText := 'Connect to Port ' + portname;
dvforml.commportdriverl.PortName := portname;
dvform2.commportdriverl.PortName := portname;
dvform3.commportdriverl.PortName := portname;
dvformd.commportdriverl.PortName := portname;
dvform5.commportdriverl.PortName := portname;
dvformé6.commportdriverl.PortName := portname;
dvform7.commportdriverl.PortName := portname;
dvform8.commportdriverl.PortName := portname;

end;

- : MALL ; = i
Timer (/11 component N4 UM 3IABITIIAIBY windows Taens 19911921 event oz
a 4 A = A B & = SN 4 ' Ao
1NATULHYY event 1AY) AB on timer FIVLYAITINTNYAT dioraru ) luszeznainfimua lagee
° A% s e £ 1 Yy o A
fMuad interval U904 timer 3 laomslFaululassanuiie 1y 2 dnvuche
1. WiSluduanasaiilegivuu caption vealUsinsuTaedl interval = 1000 $efifle 13U

v 4
Tauaz 199231 component gettime five ¥ lumsuaasmanilogiulugy sting HmslFamdai
procedure TForml.TimerlTimer (Sender: TObject);

var Datetime : TDateTime;
str : string%

begin
DateTime := Time;
str := TimeToStr(DateTime);
Caption := 'DeviceControl Date '+DateToStr (Date)+'

Time '+str;
end;



46

ke [
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9
TaonsEonTUs N5 U turn on 138 turn off W11 AT

procedure TForml.ptimeTimer (Sender: TObject);:

var t:string;
begin

t := timetostr(time)

if onl.Checked then
turnon(1l);

if on2.Checked then
turnon(2);

if on3.Checked then
turnon(3);

Iz

1f

1f

sinfi

1

bl

It

it

timetostr (ontimel.Time) =
timetostr (ontime2.Time) =
timetostr (ontime3.Time) =
timetostr (ontimed.Time) =
timetostr (ontime5.Time) =
timetostr (ontime6.Time) =

timetostr (ontime7.Time) =

if on8.Checked then if timetostr (ontime8.Time) =

if on4.Checked then
turnon(4);

if on5.Checked then
turnon(5) ;

if on6.Checked then
turnon(6) ;

if on7.Checked then
turnon(7) ;
turnon(8) ;

if offl.Checked then
turnoff (1) ;

if off2.Checked then
turnoff (2);

if off3.Checked then
turnoff (3);

if offd.Checked then
turnoff (4);

if off5.Checked then
turnef Hoin;

if off6.Checked then
turnoff (6);

if off7.Checked then
turnoff (MW

if off8.Checked then
turnoff (8);

end;

sigi

3

32

if

atail

Jefy

~r

if

timetostr (offtimel.time)
timetostr(offtime2.time)
timetostr (offtime3.time)
timetostr (offtimed.time)
timetostr (offtime5.time)
timetostr (offtime6.time)
timetostr(offtime7.time)

timetostr (offtime8.time)

then

then

then

then

then

then

then

then

t then

t then

t then

t then

t then

t then

t then

t then
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efLine.Device Active : (Humsdal# TuduEuinudeTimadanesyn luauy
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etLine.Call.Answer - lumsda 1 Tu@usuano Insdw
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etline.onconnect : %Z&ﬂﬂﬁulﬁﬂﬂﬁﬂﬂﬂﬂﬁniﬂ
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etline.ondigitrecive : ﬂzmmumahmn'lmumumpm DTMF (91N
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etline.ondisconnect : 3NATUILDNITIUNIAAAD
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o a [ % o = [N s 8 A o
etphone : (i1 component fivgdamsfuszuFsavelnsinn UTAPIFT method NANTY

‘ne
=,

etphone.active : fumsdaldnuszuy Tnsdnilu TAPI

etplay : i component ﬁ%ﬂmiﬁunmdwﬁﬂmaﬂma wave device U9 voice modem c‘éﬁqﬁ
somsiduidosiisalilugl file.wav aonltmemsTns s Taof mothod idvinyeieil

etplay.device.active : Shinsdalfidudvsiismua eon lmsanoInsdni

etplay.source.filename : Humsfmua file.wav ﬁﬂzmgduaan'lflﬂﬂﬁmumﬁu string

oz Tns e 5181 component #1199 W84 Teletool WM lums@ouTsunsunsusy

v 1 3
Tnsswimezansari linuguginsel IWih 188 nmaniis fiswazidoadail

1 Ao Y A a Y 3 ° A A ' i v 1
Llsunsuduivmein Sumsldauluauesinnuielinsnalfy active UUMHIAN
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procedure TForml.CheckBoxActiveClick(Sender: TObject);

begin
if checkboxactive.Checked then begin
if not pword then begin
Memol.Lines.Add('You must enter password first');
checkboxactive.Checked := false;
end else if not rtone then
begin Memol.Lines.Add ('Type number of
ringing to wait before answer');
checkboxactive.Checked := false;
end else begin
etlinel.Device.active := true;
etphonel.Device.active := true;

Memol.Lines.Add ('Modem active and wait for
incoming call');
end;
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end else begin
etlinel.device.active := false;
etphonel.device.active := false;
Memol.Lines.Add ('Modem is inactive');
end;

end;

! A o 9 Ao o S A = ~ v o A a
2.1‘1]5LLﬂiiJﬁ’JuV]‘V]'lWUTYITL'IVﬁﬁW“ﬂlilf)llﬂ'ﬁliﬂﬂl‘lﬂiﬂﬂﬂ']ﬂuﬂﬂ ILNWIUUDINA event
2 3 2 A~ = v P = 9 ° - Y
etline.onring YUIUDUNILTYNIVIN ZUMSUAAINITITINVULATVIUIU 1ing PYUHHIAWNADIUSLAS

A =R o A o < a o o
HBNIVTIUIUNNINUA Illlﬂi!ﬂ‘ﬂzvnﬂ"ii‘l]ﬁ'\ﬂ

procedure TForml.etLinelRing(Sender: TObject; Count, RingMode:

Integer):;

var ri:string®;

begin
Memol.Lines.Add('Ring Detect ' + IntToStr(Count)):
r:= ring.text;
if count = strtoint(r) then
etlinel.Call.Answer;
end;

1 ‘s' v 9/ 9 [ d'l s 9q Y o ] =3 Y A Y

3 Tilsunsuduiinziaudonnudeusy oven IMd 1¥nATHAHIU LAZMIIATILAUNDIY

@ P - 2 9 A a ' ~ Y]
doyy e DTMF nndl¥ TasTusuns uazgniSenvuaIAIY event onconnect HIpIMIAD AT ILITDY
va B ' T 2 oM o ) & d '
i&Beevhnmsasnasunmssutiuiiumsiuveslusuviovesnu Tasduiumssuvesnunae i
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method etLine.Call.MonitorDigits.Active Yuuive 505 udyy 1 DTMF mﬂé’i‘%}

procedure TForml.etLinelConnected (Sender: TObject):

begin

count := 07
pass := ''; {initial password}

pwcheck := false;
Memol .Lines.Add ('Modem Connected');
Etplayl.Source.filename := 'c:\po\wave\greet.wav';
Memol.Lines.Add ('Check for automated device');
etLinel.Call.MonitorSilence.Duration := 1500;
etLinel.Call.MonitorSilence.Active := True;
TimerAutomatedAnsweringDevice.Enabled := True;
etLinel.Call.MonitorDigits.Active := True;
etPlayl.Device.ID := etLinel.WavePlay.ID;
Memol .Lines.Add ('Play greeting');

etPlayl.Device.Active := True;

Memol.Lines.Add ('Wait for password'):;
end;
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4. Tsunsuausudaya i DTME 929300970 event on digitrecived U910 event T
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zgnisuANAAS TATin1s S udtya e DTMF Whan uedeyaiii 1909mI Il 2 dIuRe sHAmLIAG
=2 g

Y i a = Yo LY ] 1 4' Yo o ] :i
FTUY UAE THAAIUAUAN ﬂﬂﬂﬂﬁuﬂ15!ﬂlﬂuiﬂiuﬂiNiﬂiﬂ‘iﬁﬁﬂ'luﬂﬂu m@blﬂi‘ll'iﬁﬁw'lu‘ﬂgﬂ

v Y =2 Ao Y Wi oa ey
A949L1022992 0931 DTMF 1’111111!1!%1151’1&1’?11?(&611&“}

procedure TForml.etLinelDigitReceived(Sender: TObject; Digit:
Char; Tag: Integer);

begin

if pwcheck then begin

case digit of

'1' : begin status('1l');ch:="'1"';end;
12" : begin status('2');ch:="2';end;
'3 _##Doagm status ('3")chy="3"';end;
'4' : begin status('4');ch:="'4';end;
1S . begdin\sbatus' (57 ) ch ="' 5% and;
'6' :Tbegin status('6');ch:="6"';end;
'7' : begin status('7');ch:="'7';end;
"8'A: bégiipistatus £'8¢) ieh ='8"';end;
*gIA . begin

etplayl.Source.filename :=
'c:\po\wave\menu.wav';
etPlayl.Device.Active := true;
Memol.Lines.Add ('Enter menu');
end; {on press 9}

R eg T turnoff (ch) ;status(ch) ;Memol.Lines.Add
('"Turn off device');end;
'#' : begin turnon(ch); status (ch) ;Memol.Lines.Add

("Turn on device');end;
end; {case}
end else
begin{detect digit to password}
etPlayl.Device.Active := False;
pass := pass+digit;
count := count+l;
Wf eount = Swsthen
if pass = password.text then {check password}
begin{enter menu}
pwcheck := true;
Memol .Lines .Add ('Password correct');
etplayl.Source.FileName :=
'c:\po\wave\menu.wav';
etplayl.Device.active := true;
Memol.Lines.Add('Enter menu'); end
{enter menu} else
begin {password incorrect}
Memol.Lines.Add ('Password incorrect');

etplayl.Source.filename := 'c:\po\wave\pwinc.wav';
etPlayl.Device.Active := true;

pass := '';

count: =107

end; {end password incorrect}
end;

end; {check pass word}
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5. TsunsudiuswaudaiuzglnssimaInsdwi azgnisonlFauiiena event on receive
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data FIVTINAUVULUD Iﬂillﬂilj“lﬂinﬂ'ﬂWqui'lU\‘l1uﬂa‘1jll’li]'lﬂ11ﬂﬂiﬂﬂuiﬂ‘iﬂlﬁﬂ‘ilﬂuﬂlﬂﬂ’nu’n
3 e i ) S v £ o b o d
ON’ ¥i50 ‘OFF %1ﬂﬂ'l‘iﬂﬁd‘uﬁlﬂ’nil‘\lﬂﬁ01u$1ﬂ umﬂzmﬂmuzuunﬁwammﬂmﬁw*n
procedure TForml.CommPortdriverReceiveData (Sender: TObject;

DataPtr: Pointer; DataSize: Cardinal);
var s,wave:string;

begin
s := StringOfChar( ' ', DataSize );
move ( DataPtr”, pchar(s)”, DataSize )’
state := s7;
Memol.Lines.Add('device '+ ch + ' is '+ state);
if'state = 'ON! then
begin

Forml.etplayl.source.filename :=
'c:\po\wavelstate.wav';

Forml.etplayl.Device.Active := true;
wave := 'c:\po\wave\'tcht'.wav';
Forml.etplayl.Source.filename := wave;
Forml.etplayl.Device.Active := true;

Forml.etplayl.Source.filename :=
'c:\po\wave\on.wav';

Forml.etplayl.Device.Active := true;
Forml .CommPortDriverl.Disconnect;
end else
AESsateli= \LOFE Y then

begin

Forml.etplayl.source.FileName :=
'c:\po\wave\state.wav';

Forml.etplayl.Device.Active := true;

Forml.etplayl.Source.filename :=
'c:\po\wave\'+ch+'.wav';

Forml.etplayl.Device.Active := true;

Forml.etplayl.Source.filename :=
'c:\po\waveloff.wav';

Forml.etplayl.Device.Active := true;
Forml.CommPortDriverl.Disconnect;
end else
begin

Forml.etplayl.source.filename :=
'c:\po\wave\error.wav';
Forml.etplayl.Device.Active := true;
Forml.etlinel.Call.Hangup;
Forml.Commportdriverl.Disconnect;
end;
end;
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Faynnae199 10NN serial port Gaiiu 397ef binary szgnunlautiusvia AsClfudidasineg dalu

1319 4.1

I ® Binary Wa ASCII g
0110001 1 yormuzINgUnIaif 1
0110010 2 yorra Tz NgLnToii 2
0110011 3 yorrouzangUnaidi 3
0110100 4 yorrauzangUnaaii 4
0110101 5 yorrauzangUnsali 5
0110110 6 womrmuzangnsali 6
0110111 7 yorrauzangUnsaii 7
0111000 8 vedtauzngUnIaii 8
1100001 a Fuilagunsai 1
1100010 b duilaginsald 2
1100011 c duflaginsaifi 3
1100100 d duTlaginsalfi 4
1100101 e Fuilaginsalfi 5
1100110 f duilaginsciti 6
1100111 g Juilagunsali 7
1101000 h duilagulnsoiii 8




%@ Binary s¥a ASCII Slughds
1000001 A dilagulnsaiii 1
1000010 B Failagunsaiii 2
1000011 C diaginsaldi 3
1000100 D dilagunsin 4
1000101 E ditlagunscidi 5
1000110 F ditlagunsaiii 6
1000111 G dilagunsaini 7
1001000 H Fiilagulnscidi 8
1001110 N e N’ aaulads computer
1001111 0 40’ nau'lads computer

39T 4.1 HAAIANUMINEYRIFR UM NEWNNNABUAAADS WU serial port

52



(%3 v . a ¢y Y o )
4.1 3Udyanamaen serial port voneufianesilHilusHaniugy

Tek SiIEH 200KkS/s 62 Acqs
f—7F 1
...... Lo e Chi Freg
4.878kH2
. ch1 Ampl
g i U2
Ch | I TY MI50ps ChT 7 0V
16 Mar 2001
16:25:19
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ol
¥03g1n3ain 1
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.............................................. &
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51l 4.3 uerasdayanaiiclanin serial port (s binary HB1100001 9zATIUTHA ASCII floda @’
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Tek SNl 200kS/s 65 Acqgs
: I T 1
H 1§ v )
............................ N Aiff Freq
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t { Ch1 Ampl
........................................ 4 12.6 V
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) TR e e e S i e s lenei e Loy e ey P o)
[Chil 5V M 250us Chl1 5 -3.6V
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31/ 4.4 ugtasdayanaiida91n serial port 1T Ha binary fie 1000001 ATAILTHA ASCII fioe ‘A’

iodstlaginsain 1
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A‘ 1 e
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A

|

N nauliSsnouiunes

Ch1 Freq
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Ch1 Ampl
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16 Mar 2001
17:28:17

31071 4.6 uerasdayanaiiidaain serial port 113 binary e 1001110 9zAINY 31 ASCIL fo @7 N’
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ORG 8100H

SETP: MOV TMOD, #20H
MOV SCON,#52H
MOV TH1,#0FDH
SETB TR1
LJMP MAIN

SB: JNB T1.$
CLR TI
MOV SBUF A
RET

RB: JNB RIS :$9AuN97 RI=1
CLR RI
MOV A,SBUF
RET

MAIN: LCALL RB
CJINE A A
LIMP S1

C2: CJINE 642508
LIMP S2

C3: CJNE A#3.C4
LIMP S3

ca: CJNE A#4'C5
LIMP S4

C5: CJNE A#5'.C6
LIMP 85

Cé: CJNE A#6'.C7
LJMP S6

67y CJNE A#T.C8
LJMP ST

C8: CJNE A#8' CA

LIMP S8



CA:

©B:

CC:

ch:

@

GE:

CG:

EH:

CUA:

CUB:

Gt

CUb:

CUE:

CUF:

CUG:

CUH:

RS:
Si:

CJUNE
LJMP
CJINE
LJMP
CJUNE
LIMP
CJUNE
LIMP
CJNE
LJMP
CJNE
LIMP
CJNE
LJMP
CJNE
LJMP
CJUNE
LIMP
CJNE
LJMP
CJNE
LJMmP
CJINE
LIMP
CJNE
LJMP
CJINE
LIMP
CJINE
LJMP
CJINE
LJMP
LIJMP
JNB

LIMP

A#'a ,CB
N1
A#b',CC
N2
A#'c'.CD
N3
A#d'CE
N4

A#'e' CF
N5
AET.CC
N6
A#g'.CH
N7

AZh' CUA
N8
AEACUB
F1

AEB .CUC
F2
A%C,CUD
F3
A#D'\CUE
F4

AHE' CUF
F5

AEF CUG
F6
A#G' . CUH
F7

AEH RS
F8

SETP
P1.0,SF
SN



S2:

S3:

S4:

S5

S6:

S8:

SE:

SN:

N1:

N2:

N3:

JNB
LIMP
JNB
LIMP
JNB
LIMP
JNB
LIJMP
JNB
LIMP
JNB
LIMP
JNB

LJMP

MOV
LCALL
MOV
LCALL
MOV
LCALL
LIMP
MOV
LCALL
MOV
LCALL
LIJMP

SETB
LIMP
SETB
LIMP
SETB
LIMP
SETB

P1.1,SF
SN
P122,SE
SN
P1.3.SF

P1.4,SF
SN
P1.5,SF
SN
P1.6,Sk
SN
R4~ 78Sk
SN

A#O'
SB
A#'F'
SB
A#F'
SB
MAIN
A#O
SB
A#N'
SB
MAIN

P1.0
MAIN

MAIN
P1.2
MAIN



N5:

NG:

N7:

N8:

B

E2:

E3s

Fa:

E5:

F6:

ET:

F8:

END

LJMP
SETB
LIMP
SETB
LIMP
SETD
LIMP
SéTB

LIMP

CLR
LIMP
CLR
LIMP
CLR
LJMP
CLR
LJMP
CLR
LJMP
CLR
LIMP
CLR
LIMP
CLR
LIMP

MAIN
P1.4
MAIN
P15
MAIN
P1.6
MAIN

MAIN

P1.0
MAIN

MAIN
P1.2
MAIN
P1.3
MAIN
P1.4
MAIN
P15
MAIN
P1.6
MAIN
P1.7

MAIN



MOTOROLA
SEMICONDUCTOR

TECHNICAL DATA
E N eCHOUSHONOIES

VDE uL CsA SETI | SEMKO | DEMKO | NEMKO | BABT

6-Pin DIP Optoisclators
Transistor Output

The 4N25/A, 4N26, 4N27 and 4N28 devices consist of a gallium arsenide infrared
emitting dioc'z optically ccup'ed to 2 monolithic siiicon phototransistor detector.
* Most Economical Optoisolator
* Meets or Exceeds all JEDEC Registered Specifications

Applications

e General Purpose Switching Circuits

* Interfacing and coupling systems of
different potentials and impedances

* /O Intedacing
« Solid State Relays

MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)

4N25*
4N25A*
4N26*

(CTR = 20% Min]

4N27
4N28

[CTR = 10% Min]
“Motoroia Preferred Devices
STYLE 1 PLASTIC

<z
© 1
STANDARD THRU HOLE
CASE 730A-04

\q/

v

“T" LEADFORM
WIDE SPACED 0.4"
CASE 730D-05

“S"MF" LEADFORM
SURFACE MOUNT
CASE 730C-04
(STANDARD PROFILE)

CASE 730F-04
(LOW PROFILE)

Rating ] Symbol i Value l Unit
INPUT LED
Reverse Voltage VR 3 Votts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ T = 25°C _ Pp 120 mwW
with Negligible Power in Output Detector
Derate above 25°C 1.41 mW/rC
OUTPUT TRANSISTOR
Collector-Emitter Voltage VCceo 30 Volts
Emitter-Collector Voltage VEco 7 Voits
Collector-Base Vottage Vceo 70 Volts
Collector Current — Continuous Ic *, 150 mA
Detector Power Dissipation € Tg = 25°C Pp 150 mw
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/reC
TOTAL DEVICE
Isolation Surge Voltage (1) Viso 7500 Vac
. (Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation € T = 25°C Pp 250 mwW
Derate above 25°C 2.94 mwWrC
Ambient Operating Temperature Range (2) Ta -551t0+100 °C
Storage Temperature Range Tstg -551t0+150 °C
Soldering Temperature (10 sec, 1/167 from case) T 260 °C

(1) tsolation supe voliage is an intemal Gevice Ghatectric breakdown rating.
For this test. Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
(2) Refer 10 Quakty and y Secoon fox test i 1.

4-3

SCHEMATIC

123 6
2 \ s
30— .
PIN 1. LED ANODE
2. LED CATHOOE
3. NC.
4. EMITTER

S. COULECTOR
6. BASE




4N25, 4N25A, 4N26, 4N27, 4N28

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

Characteristic , Symbol , Min Typ mm

INPUT LED
Forward Voltage (g = 10 mA) Ta = 25°C Vg — 1.15 1.5 Volts
Ta = —55°C - 1.3 —
Ta = 100°C — 1.05 —
Aeverse Leakage Current (Vg =3V 1] - — 100 HA
- —
Capacitance (V = 0V, { = 1 MHz) Cy — 18 —_ pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current 4N25,25A.26,27 Icgo ] = 1 50 nA
(VCE = 10V, Tp = 25C 4N28 - 1 100
P t——
(VCE = 10V, T4 = 100°C) All Devices Iceo — 1 — KA
—— |
Collector-Base Dark Current (Vcg = 10V) Icao - 0.2 — nA
r —
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BRICEO 30 45 — Volts
Collector-Base Breakdown Voltage (Ic = 100 pA) V(BRICBO 70 100 - Volts
— |
EmiterCollector Breakdown Voltage (Ig = 100 uA) V(8R)ECO 7 7.8 - Volts
OC Current Gain (Ic = 2 mA., Vce =5V) heg — 500 — —
Collector-Emitter Capacitance (f = 1 MHz, Vce = 0) Cce — 7 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0) Ccs - 19 - pF
Eminter-Base Capacitance (f = 1 MHz, Vgg = 0) Ceg = 9 — pF
COUPLED
Output Collector Current (IF = 10 mA Vcg = 10V) Ic mA
4N25,25A,26 2 7 —
4N27,28 1 5 —
Collector-Emitter Saturation Voltage (Ic = 2 mA, Ig = 50 mA) VCE(sat) - 0.15 0.5 Volts
Turn-On Time (Ir = 10 mA, Vee = 10 V. R = 100 Q) ton = 2.8 — us
Turn-Off Time (I = 10 mA, Vce = 10V, Ry = 100 0) toff — 4.5 — S us
Rise Time (Ig = 10 mA, Vce = 10V, RL = 100 Q) 1 = 1.2 - us
Fall Time (Ig = 10 mA, Vce = 10V, R = 100 Q) tf == 1.3 — Hus
Isolation Voltage (f = 60 Hz, t = 1 sec) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 V) Riso 1011 — — fol
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso - 0.2 - pF j

TYPICAL CHARACTERISTICS

T T 1 g 1w E====ccsss :
————— PULSE ONLY "’ o o i 1 2 55 I
————— PULSE OROC S = NORMALIZED T0:
S 18 ! () ! + 2 —— e
& /|’ S f—— e
3 Zivid 2 = !
E A '5" 1
218 I
= ipd 5
£ © 5 .
g A LV P 7
o A oS
< 14 < ‘ /’ I 2
S L1 LAl =R 4
H 5 1Ta = —%C T 7 3 =
; =h3 1 ] 2
= 25°CT] 2 = ]
| ___u‘ 5 s edmd (4’4 1 1
—t 100C O .« e e . oy L .?__.1 t ]
1 —Lx_m‘_. _i SEHPE G| i
H _‘JG o v d yf.-of c4 : 2 S 0w 2 0
if. LED FORWARD CURRENT (ma i. LED INPUT CURRENT (mA)
Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Current



4N25, 4N25A, 4N26, 4N27, 4N28

Ic£0. COLLECTOR-EMITTER DARK CURRENT

2 I = 0
% & 07 —f—‘__
2 If = 10 mA— =z s !
Z ] z NORMALIZED TO Ty, = 26°C —]
E = =]
ey =
z P =]
€ 16 = o
3 s
: 5 mA — O]
8 12 7/ = g g w 3
g - = o0s
3 8 /e =
< =)
© —
A 6 2mA___| 2 02
JY; 1A —] 3 = 4
0LE= 1 ] 01 I
0 1 2 3 4 S 6 7 € 38 10 -60 -4 -20 0 20 4 60 8 100
vCe. COLLECTOR EMITTER VOLTAGE (VOLTS| Ta. AMBIENT TEMPERATURE (C)
Figure 3. CO“MQ( Curreat versus Figure 4. Output Current versus Ambient Temperature
Collector-Emirtar Voltage
_ 100 - — : — s
= = 475 : —1
S =) — g,
00j— T, = =T e <
S 20
3 = z RL = 1000 §[TH——T—F——{1 1! i
A0 EED = (IS g L }o?o}}_ s
b = r—. = —_— 3
e — : ==
o< R _—
S 2] > 5 Ry 3 100’:“\ S
| S S = ~IF
= N
17‘0 v + 2 Y \
i 1 N \
1 5 g . e J ~
0.1 1 1 ] 1
0 20 & 60 8 100 Gf—~02 g2 e ey S0 100
T4 AMBIENT TEMPERATURE () {r. LED INPUT CURRENT (mA} :
Figure 5. Dark Current versus Ambient Temperature Figure 6. Rise and Fall Times
100 I =—— — 3333~ 100
17 T i —EE T ——
10 } ; . - 2 : Vee = 10V
% i Yee = wv=TE )
i o] :
s i F ]
E LR = 1000  enills = ; /
w T w N il P
z bl : , s 'L
z 10 P w 10, T
=4 — S 1 1
Zean — T > 1
o = 5 10 A
28 JRETAN E mEan
S N B 10
N 3
R
2 '\\\ 2
1 \ 1
0.1..:02 0507 1 2 S 7 10 20 S0 70 100 0:14 =02, 0507 1 2 S 710 2 50 70 100
lg, LED INPUT CURRENT (mA) Ig. LED INPUT CURRENT (mA)
Figure 7. Tum-On Switching Times Figure 8. Tum-Off Switching Times



4N25, 4N25A, 4N26, 4N27, 4N28

4 ~ 2
F=0 T Ig=7pA 18 rl ]]
= S “LED +
z [— ke - N f=1MHz
= —’_’_’—d_’_—__ -
£ 3 ity Cc‘?'\ Y
& g < N
< 5 a N/
3l e yn S
S, Z 0 N \J\
wen B dpA 5 T Ces TR
= | & 8 -HH— L s
8 IuA 3 LN
31 o3 e I
2w 2uA ¢ BaniSN
E 1 TS
s [ 1A 2 l
0
0 20k Gi BRI e et g ey 005 01 02 0s 1 2 57010 0 )
Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS) V, VOLTAGE (VOLTS)
Figure 8. DC Current Gain (Detector Cnly) Figure 10. Capacitances versus Voltage
TEST CIRCUIT WAVEFORMS
o
1 I
Vee = 10V INPUT P_ULSE
e l0mion R = 1000
OUTPUT PULSE

o~
INPUT " OUTPUT

Figure 11. Switching Times
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MAX232, MAX2:
DUAL EIA-232 DRIVER/RECE[Y]

SLLS047G - FEBRUARY 1989 — REVISED AUGUST 1

Operates With Single 5-V Power Supply 0. DW, OR N PACKAGE
LinBiCMOS™ Process Technology Lok U=
H H a
Two Drivers and Two Receivers cre (] ) Ve
130-Vinput Levels Vs, [J 2 15[] GND
Low Supply Current. . . 8 mA Typical C1-{] 3 14[] T1OUT
Meets or Exceeds TIA/EIA-232-F and ITU C2+[[«  13]]RIIN
Recommendation V.28 ' Ca-[|s 12[] R1OUT
® Designed to be Interchangeable With Vs-[ 6 TN
Maxim MAX232 T20UT [} 7 10{] T2IN
T R2IN ] 8 9] R2CUT
e Applications
TIA/EIA-232-F o bolt
Battery-Powered Systems 2Jie =yino
Terminals Vece
Modems : e
Computers 1 Voc
® ESD Protection Exceeds 2000 V Per 1+ —— X {1+ >
MIL-STD-883, Method 3015 Gio=—s{eis 2Vcc-1sv [—=2'Vg,
® Package O_ptions Include Plastic C2+ T C2A N\ 2vec + 1.5 v 6 Yoo
Small-Outline (D, DW) Packages and bl s -
Standard Plastic (N) DIPs
11 > N 14
description ¥ T
10 > ~ 7:
The MAX232 device is a dual driver/receiver that ix Lol
includes a capacitive voltage generator to supply RIOUT 22— T 13 T
EIA-232 voltage levels from a single 5-V supply. : :
Each receiver converts EIA-232 inputs to 5-V R2OUT 2 d\ mil
TTUCMOS levels. These receivers have a typical
threshold of 1.3 V and a typical hysteresis of 0.5 Vv, * 15
and can accept +30-V inputs. Each driver : GND

converts TTL/CMOS input levels into EIA-232 1 This symbol is in accordance with ANSI/IEEE Sta 91-1984 and [EC
levels. The driver, receiver, and voltage-generator Publication 617-12.

functions are available as cells in the Texas

Instruments LinASIC™ library.

The MAX232 is characterized for operation from
0°C to 70°C. The MAX232l is characterized for
operation from —40°C to 85°C.

AVAILABLE OPTIONS

PACKAGED DEVICES
SMALL SMALL
T P
& OUTLINE OUTLINE LAS(E)C oie
(D) (ow)
0°C 10 70°C MAX232D% MAX2320WH MAX232N
-40°C 10 85°C MAX232(0% MAX2321DWE MAX232IN

1 This cevice is available taped and reeled by adding an R 1o the part number (i.e., MAX232DR).

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheetf.

LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated.

Copyright & 1998, Texas Instruments (ncomoratec

WDAYAHMBWBMM“& “
Products cordom 10 speclicatons pec the teams of Texas nstruments @
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MAX232, MAX232I
DUAL EIA-232 DRIVER/RECEIVER

SLLS047G - FEBRUARY 1989 — REVISED AUGUST 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Inputsupply:voltagersrange-Vige (SeeNoted )it e s i —03Vtosv
Positive output.supply voltage tange; Vg oo b i il i e e Vee—-0.3Vito 15V
Negativeroulput stpply-voltage range Vg i s sl il cni il s e v e -03Vto-15vV
lnpatvoliagerange-ViBrvers Sl nams S el e -0.3Vto Ve +03V
Receiversme i s sl il i i s e e e L +30 Vv

Quiput voltage range, Vol TIOUT-T20UT .. . Lo i i Vs_ =03 VioVe 103V
BIOU=RIGUT e w st iasih s i et -0.3VtoVee +0.3V

Shoericircuiiduzation MU EII20 s e aenaaveins B e o e it iy e e Unlimited
Package thermal impedance, 84 (see Note 2): Dpackage ..............coooiiiinn.. e 113°C/rw
DWipackdae s s i e e e 105°C/wW

Nipackagelian e e sl i e e 78°CIw

Slorage temmperaturerange, Togg - oo s e L S —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) frermPEace joL TOTEBOAGS - ... ooovneereeeinniaean s, 260°C

1 Stresses beyondthose listed under “absolute maximum ratings” may cause permanent damage to the device. These aresiress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values are with respect to network ground terminzl.

2. Thepackage thermalimpedance is calculatedin accordance with JESD 51, except forthrough-hole packages, which use a trace length
of zero.

recommended operating conditions

MIN G NOM  MAX | UNIT
Supply voltage, Voo 4.5 D 535 \Y
High-level input vottage, Vi (TTIN,T2IN) 2 \
Low-level input voltage, V(_ (T1IN, T2IN) 0.8 \
Receiver input voltage, R1IN, R2IN 30 SV
- 7 MAX232 0 70 3
Operating free-air temperature, Ta e i = {6

‘Q{J TEXAS
[NSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS. TEXAS 75265




MAX232, MAX23
DUAL EIA-232 DRIVER/RECEIVE

SLLS047G - FEBRUARY 1989 — REVISED AUGUST 14

electrical characteristics over recommended ranges of supply voltage and operating free-a

temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYPt  max | uniT
T10UT, T20UT | R =3kQ1oGND 5 7
VoH  High-evel output voltage v
2 R10OUT, R20UT |log=-1mA 3:5
7 + T1OUT, T20UT | R =3kQ1to GND -7 -5
Low-level output voltage -
Ol onee oy ) R10UT, R20UT | loL = 3.2 mA o P
Receiver positive-yoing input > S
VIT+  ihreshola voltage R1IN, R2IN Vcc =5V Tp =25°C 1.7 2.4 \
Receiver negative-going input ik T
ViTo Ihiecholaoitage R1IN, R2IN Vcc=5V. Ta=25C 0.8 1:2 v
Vhys Input hysteresis voltage R1IN, R2IN Vcc=5V 0.2 0.5 1 V
5 Recewer input resistance RiIN, R2IN Vce =5S. Ta=25°C 3! 5 7 kQ
o Output resistance T10UT, T20UT | Vg4 =Vs_=0, Vo=%2V 300 Q
’OS§ Shan-circuit output current | T10UT, T2OUT  [Vcc =5.5V, Vo=0 =10 mA
lis Shon—circuit input current T1IN, T2IN Vi=0 200 uA
NGC 5.5, All outputs open,
S A
ICE Supply current Ta = 25°C 8 10 mA

T All typical values are at Vo = 5 V. Ta = 25°C.
1 The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic voltag

levels o

nly.

§ Not more than one output should be shored at a time.

switching characteristics, Voc =5V, Tp =25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
IPLH(R) Receiver propagation delay time, low- 10 high-level output - See Figure 1 500 ns
tPHL(R) Receiver propagation delay time, high- to low-level output See Figure 1 500 ns
3 R =3kQ10 7 kQ,
SR Driver slew rate See Figure 2 30| Vs
SRtr) Driver transition region slew rate ) See Figure 3 3 Vius

‘55‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MAX232, MAX2321
DUAL EIA-232 DRIVER/RECEIVER

SLLS047G — FEBRUARY 1989 — REVISED AUGUST 1988

PARAMETER MEASUREMENT INFORMATION

Vee
o
Ry =1.3kQ
R1IN R10OUT L
or
Pulse R20UT See Note C
Generator P —P—

(see Note A)

AN Cl_ =50 pF
| (see Note B)

TEST CIRCUIT

WAVEFORMS

NOTES: The pulse generator has the following characteristics: Zg = 50 Q, duty cycle < 50%.
C includes probe and jig capacitance.

All diodes are TN3064 or equivalent.

omx

Figure 1. Receiver Test Circuit and Waveforms for tpyy and tp y Measurements

‘55’ TEXAS
[NSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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MAX232, MAX2
DUAL EIA-232 DRIVER/RECE[V

SLLS047G — FEBRUARY 1989 — REVISED AUGUST *

PARAMETER MEASUREMENT INFORMATION

T1IN or T2IN T10UT or T20UT
Pulse
Generator

(see Note A) L 3

EIA-232 Output

(see Note B)

<10ns ’4—- —4’1 r-swns
3V

— 90% £ o0% VoH
out ;
ieg 10% 10% 4| v
oL

1THL L— o NTLH
0.8 Vou—Vo) 0.8 (Vg ~Vou
SR = T or T
TLH THL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 Q. duty cycle < 50%.
B. C( incluces probe and jig capacitance.

Figure 2. Driver Test Circuit and Waveforms for tpy and tp| 4 Measurements (5-us input)

Pulse
Generator
(see Note A)

Input
{~ 90% 90%
1.5V 15V 10%
VoH
Qutput
Vol
S8 t 60\/!
THL °° 'tLH
WAVEFORMS

NOTE A:  The pulse generator has the following characteristics: Zo = 50 . duty cycle < 50%.

Figure 3. Test Circuit and Waveforms for tyyy and tt  Measurements (20-us input)
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Figure 4. Typical Operating Circuit
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