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BAUD 96
SCON=052H
A=SBUF
PA=0FF20H
PB=0FF21H
POOFF22H
CP=0FF23H
B=XBY(PC)

IF A=13HTHEN 3 ELSE 30
IF B=02H THEN 110 ELSE
XBY(CP)=81H
XBY(PA)=03FH
GOSUB 18
GOSUB 1915
XBY(PA)=0B8H
GOSuUB 18
GOSUB 1915
XBY(PA)=040H
GOSUB 18
GOSUB 1915
XBY(PA)=0COH
GOSUB 1 0
GOSuUB 1915
PAGE=0B8H
FOR 1=1 TO 8
FOR J=1 TO 64
XBY(PA)=0
GOSUB 1935
GOSUB 1955
nextj
PAGE=PAGE+1
XBY(PA)=PAGE
GOSuUB 18
GOSUB 1915
XBY(PA)=040H
GOSUB 18
GOSUB 1915
nexti
ccd=20WH
LO=0FF28H
UO=0FF29H
LLD=01h
ULD=02h

FOR =1TO 256
XBY(LO)=LLD
XBY(U0)=ULD
LLD-LLD+1
ULD=ULD+1
xby(0ff24h)=0
AAD=XBY(0FF24H)

SBUF=ADD

VD=AAD-0.8 .
V=VD/9

XBY (ccd)=V
ccd=ccd+1
FOR1=1TO 1 :NEXTI
NEXT
ccd=20WH
TPAGE=40H
APAGE=40H

1

Vi



610
620
630
640

805
810
815
820
825
830
835

855
860
865
870
875
880
885
890
900
905
910

935
940
945
950
955
960
95

T

CPAGE=00
FOR K=1 TO 256
A=XBY(CCD)

FA”MH THEN 705 ELSE 720
X=0BFH

=080H
GOTO 1780
IF A=01H THEN 725 ELSE 740
X=0BFH

=080H
GOTO 1780

%ﬁﬁﬁﬂ_‘ THEN 745 ELSE 760

=040H
GOTO 1780
IF A=03H THEN 765 ELSE 780
X=0BFH
=020H
GOTO 1780
IF A=04H THEN 785 ELSE 800
X=0BFH
=010+
GOTO 1780
V_Aw THEN 805 ELSE 820

W=008H
GOTO 1780
#F_Aﬁg THEN 825 ELSE 840

=004H
GOTO 1780
YF_ GI-TQBKP THEN 845 ELSE 860

=002H
GOTO 1780
IF A=08H THEN 865 ELSE 880
X=0BFH
=001H
GOTO 1780
JYFﬁﬁe THEN 885 ELSE 905

=080H
GOTO 1780
IF A=0AH THEN 910 ELSE 925
X=0BEH
=040H
GOTO 1780
IF A=0BH THEN 930 ELSE 945
X=0BEH
=020H
GOTO 1780
IF A=0CH THEN 950 ELSE 965
X=0BEH
=010+
GOTO 1780
?‘ﬁﬁ THEN 970 ELSE 985

=008H
GOTO 1780
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985
990
1000
1005
1010
1015
1020
1025
1030
1035
1040
1045
1050
1055
10
1065
1070
1075
1080
1085
1090
1095
11
1105
1110
1115
1120
1125
1130
1135
1140
1145
11
1155
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215
1220
1225
12
1235
1240
1245
12
1255
12
1265
1270
1275
1280
1285

IF A=OEH THEN 9 ELSE 1010
X=0BEH
=004H
GOTO 1780
IF A=0OFH THEN 1015 ELSE 1030
X=0BEH
= 2H
GOTO 1780
IF A=10H THEN 1035 ELSE 10
X=0BEH
=001H
GOTO 1780
IF A=11H THEN 1055 ELSE 1070
X=0BDH
=080H
GOTO 1780
IF A=12H THEN 1075 ELSE 10
X=0BDH
=040H
GOTO 1780
IFA=13H THEN 1 5 ELSE 1110
X=0BDH
=020H
GOTO 1780
IF A=14H THEN 1115 ELSE 1130
X=0BDH
=01CH
GOTO 1780
IF A=15H THEN 1135 ELSE 11
X=0BDH
=08H
GOTO 1780
IF A=16H THEN 1155 ELSE 1170
X=0BDH
=04H
GOTO 17
IF A=16H THEN 1175 ELSE 11
X=0BDH
=02H
GOTO 1780
IF A=18H THEN 1195 ELSE 1205
X=0BDH
=01H
GOTO 1780
IF A=19H THEN 1215 ELSE 1230
X=0BCH
=080H
GOTO 1780
IFA=1AH THEN 12 ELSE 12
X=0BCH
=040H
GOTO 1780
IF A=1BH THEN 1255 ELSE 1270
X=0BCH
=020H
GOTO 1780
IF A=1CH THEN 1275 ELSE 12
X=0BCH
=01CH
GOTO 1780



1290
1295
1300
1305
1310
1315
1320
1325
1330
1340
1345
1350
1355
1360
1365
1370
1375
1380
1385
1390
1395
1400
1405
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1460
1465
1470
1475
1480
1485
1490
1495
1500
1505
1510
1515
1520
1525
1530
1535
1540
1545
1550
1555
1560
1565
1570
1575
1580
1585
1590

IF A=1DH THEN 1295 ELSE 1310
X=0BCH

=08H
GOTO 1780
IF A=1EH THEN 1315 ELSE 1330
X=0BCH

=04H
GOTO 1780
IF A=1FH THEN 1340 ELSE 1355
X=0BCH

=02H
GOTO 1780
IF A=20H THEN 1360 ELSE 1375
X=0BCH

=01H
GOTO 1780
IF A=21H THEN 1380 ELSE 1395
X=0BBH

=080H
GOTO 1780
IF A=22H THEN 1400 ELSE 1415
X=0BBH

=040H
GOTO 1780
IF A=23H THEN 1420 ELSE 1435
X=0BBH

=020H
GOTO 1780
IF A=24H THEN 1440 ELSE 1455
X=0BBH

=01CH
GOTO 1780
IF A=25H THEN 1460 ELSE 1475
X=0BBH

=08H
GOTO 1780
IF A=26H THEN 1480 ELSE 1495
X=0BBH

=04H
GOTO 1780
IFA=27H THEN 1500 ELSE 1515
X=0BBH

=02H
GOTO 1780
IF A=28H THEN 1520 ELSE 1535
X=0BBH

=01H
GOTO 1780
IF A=29H THEN 1540 ELSE 1555
X=0BAH

=80H
GOTO 1780
IF A=2AH THEN 1560 ELSE 1575
X=0BAH

=40H
GOTO 1780
IF A=2BH THEN 1580 ELSE 1600
X=0BAH

=20H
GOTO 1780



1600 IF A=2CH THEN 1605 ELSE 1620
1605 X=0BAH

1610 =10H

1615 GOTO01780

1620 IF A=2DH THEN 1625 ELSE 1640
1625 X=0BAH

1630 =08H

1635 GOTO01780

1640 IF A=2EH THEN 1645 ELSE 1660
1645 X=0BAH

1650 =04H

1655 GOTO01780

1660 IF A=2FH THEN 1665 ELSE 1680
1665 X-OBAH

1670 =02H

1675 GOTO01780

1680 IF A=30H THEN 1685 ELSE 1705
1685 X=0BAH

1690 =01h

1700 GOTO01780

1705 IF A=31H THEN 1710 ELSE 1725
1710 X=0B9H

1715 =80H

1720 GOT01780

1725 IF A=32H THEN 1726 ELSE 1732
1726 X=0B9H

1728 =40H

1730 GOTO01780

1732 IF A=33H THEN 1734 ELSE 1740
1734 X=0B9H

1736 =20H

1738 GOTO01780

1740 IF A=34H THEN 1742 ELSE 1748
1742 X=0R9H

1744 =10H

1746 GOTO01780

1748 IF A=35H THEN 1750 ELSE 1756
1750 X=0B9H

1752 =08H

1754 GOT01780

1756 IF A=36H THEN 1758 ELSE 1764
1758 X-0BSH

1760 =04H

1762 GOTO01780

1764 IF A=37H THEN 1766 ELSE 1772
1766  X=0B9H

1768 =02H

1770 GOTO01780

1772 IF A=38H THEN 1774 ELSE 1178
1774  X=0B9H

1775 =01h

1776 GOTO01780
1777  X=0B9H
1778 =00H

1779 GOT01780

1780  IF CPAGE<63 THEN 1785 ELSE 1830
1785  XBY(PA)=X

1790 GOSUB1890

1795 TPAGE=TPAGE+1

1800  XBY(PA)=TPAGE



1805
1810
1815
1820
1825
1830
1835
1840
1845
1850
1855
1860
1865
1870
1875
1880
1885
1890
1900
1905
1910
1915
1920
1925
1930
1935
1940
1945
1950
1955
1960
1965
1970

GOSUB 1890
XBY(PA)=
GOSUB 1935
CPAGE=CPAGE+1
NEXT k
xby(pa)=X
GOSUB 1915
APAGE=APAGE+1
xby(pa)=APAGE
GOSUB 1915
xby(pa)=w
GOSUB 1955
CPAGE=80H
NEXT K
STOP
ccd=2000h
a=xby(ccd)
XBY(PB)=19H
XBY(PB)=18H
XBY(PB)=19H
RETURN
XBY(PB)=29H
XBY(PB)=28H
XBY(PB)=29H
RETURN
XBY(PB)=1BH
XBY(PB)=1AH
XBY(PB)=1BH
RETURN
XBY(PB)=2BH
XBY(PB)=2AH
XBY(PB)=2BH
RETURN
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Program XY_SCAN,;
Uses crt,Graph;

Const
Pattern FillPattemType = ($FF,$FF,$FF $FF $FF $FF $FF $FF);
Setport = $2f8;(*com2*)
Null = chr($00);
Var
Max  tegen
MaxX :integen
MaxY integer;
Count :integer;
Loop integer;
WhereX :integer;
WhereY rintegen
pree *nt6Q6r
StepY :array[0..257] of integer; {304}
ChannaLinteger;
Ch :char;
strloop:string{4};
Logo :string{33};

Procedure Beep;

~Write(chr(7);

Procedure Boom;

for count=500 to 3000 do
Begin
Sound(count);
Delay(1);
End;
Nosound;
End;

Procedure Tick;
Begin
count=1500;
while count<=2500 do
Begin
sound(count);
delay(l);
count=count+100
End;
Nosound;
End;

Procedure Tock;
Begin

count:=500;

While count<=1500 do
Begin
sound(count);
delay(l);
count=count+100;
End;

nosound;

End;



Procedure Graphinit;
Var Gr,GM:Integen
Begin

InitGraph(Gr,Gm,’c:\tp\bgr);
MaxX:-GetMaxX;
MaxY:=GetMaxY;

End;

procedure SetGrp(X1,Y1,X2,Y2,colorinteger);

SetFillPattern(Pattern.Color);
Bar((X1*2)+15.380-Y1XX2*2)+15.380-Y2);
End;

Procedure Setline(X1,Y1,X2,Y2,Color.integer);
Begin

Setcolor(Color);

Line((X1*2)+15.380-Y1 ,(X2*2)+15.380-Y2);
End;

Procedure SetBar(X1,Y1,X2,Y2,Colorinteger);

SetFillPattem(Pattem,Color);
Bar(X1,Y1,X2,Y2);
End;

Procedure SetScalc(Color.integer);

SetColor(Color);
Line((MaxX+1)div 8'7,15,(MaxX+1)div 8*7,MaxY-61);{}
Line((MaxX+1)div 8'6,15,(MaxX+1)div 8*6,MaxY-61);0
Line((MaxX+1)div 8*5,15,(MaxX+1)div 8'5,MaxY-61);0
Line((MaxX+1)div 8*4,15,(MaxX+1)div 8*4,MaxY-61){Set Une X}
Line((MaxX+1)div 8*3,15,(MaxX+1)div 8*3,MaxY-61);{}
Line((MaxX+1)div 8*2,15,(MaxX+1)div 8*2,MaxY-61);0
Line((MaxX+1)div 8,15,(MaxX+1)div 8, MaxY-61);0
Line 15,381-50,MaxX-15,381); 0
Line(15,381-50, MaxX-15,381-50); {}
Line(15,381-100,MaxX-15,381-100); {}
Line(15,381-150,MaxX-15,381-150); {Set Line Y}
Line(15,381-200,MaxX-15,381-200); 0
Line(15,381-250,MaxX-15,381-250); O
Line(15,381-300,MaxX-15,381-300); O

e(15,381-350, MaxX-15,381-350); 5

End;

Procedure SetBarControl(Colorinteger);

SetBar(2, MaxY-2, MaxX-2, MaxY-59,white);
SetBar(12,Maxy-59,MaxX-12, MaxY-"7,White);
SetBar(2,Maxy-59,4,MaxY-2,White);
SetBar(2,Maxy-2, MaxX-2, MaxY-4, DarkGray);
SetBar(MaxX-2,Maxy-59,MaxX-5,MaxY-2,DarkGray);
SetBar(4,4,MaxX-4,MaxY-60,LightGray);
SetBar(2,2,MaxX-2,4 White);
SetBar(2,2,4,MaxY-€0,White);



SetBar(2,MaxY-4,MaxX-2,MaxY-2,DarkGray);
SetBar(MaxX-1,2,MaxX-5,MaxY-60,DarkGray);
SetBar(MaxX-3,2,MaxX-5,2,White){ }
SetBar(MaxX-4,3,MaxX-5,3,White);{Conner Up Out}
SetBar(MaxX-5,4,MaxX-5,4,White){ }

SetBar(12,12, MaxX-12,14, DarkGray);
SetBar(12,12,14,MaxY-58,DarkGray){ }
SetBar(13,MaxY-58,14,MaxY-58,White);{Conner  Down}
SetBar(14,MaxY-59,14, MaxY-59,White);{ }
SetBar(MaxX-12,12, MaxX-14,MaxY-60, White);
SetBar(MaxX-14,12,MaxX-12,12, DarkGray){ 3
SetBar(MaxX-14,13,MaxX-13,13,DarkGray);{Conner  Up}
SetBar(MaxX-14,14,MaxX-14,14,DarkGray);{ }
SetBar(15,15,MaxX-15,MaxY-61 .green);

Setcolor(black);

Line(10,MaxY-54, MaxX-10,MaxY-54);
Line(10,MaxY-7,MaxX-10,Maxy-7);
Line(10,MaxY-7,10,MaxY-54);
Line(MaxX-10,MaxY-7,MaxX-10, MaxY-54);

End;
Procedure setSpeed;

Setbar(MaxX-150 MaxY-30,MaxX-50,MaxY-10,Darkgray);
Setbar(MaxX-135,MaxY-30, MaxX-65, MaxY-10, Black);
Setcolor(Blue);
Outtextxy(MaxX-125, MaxY-40,"Channel);
Setcolor(LightGreen);
Outtextxy(MaxX-145,MaxY-251-";
Outtextxy(MaxX-110.MAXY-25,+);
(*Outtextxy(MaxX-110,MaxY-25,'0500";*)

End;

Procedure SetX_YRecorden
Var iiinteger,

SetBar(0,0,GetMaxX,GetMaxY ,Blue);
SetBarControl(LightGray);

~etcolor(Blue);

Outtextxy(MaxX div 12*5,MaxY-50,’X-Y Recorder");
Setcolor(Magenta);

Outtextxy(15,MaxY-35," Reset));
Outtextxy(15,MaxY-20,+Start");
Outtextxy(15,MaxY-50,/Range);

WhereX:-MaxX div 16 5;

WhereY:=MaxY-20;

Logo:-Department of Nuclear Technology’;

For count-1 to 33 do

Setcolor(Black);
Outtextxy(whereX+count*8,whereY logo[count]);
End;

End;

Procedure Screen_end;

Var Strl :string[27];
str2:string[33];
str3:string[23];



str4:string[25];
Begin

extbackground(black);
Irscr,
loop:=2;
stri:-By.Mr Suthipong ChumkhutocT;
str2:='Department of Nuclear Technology';
Str3:-Faculty of Engineering’;
str4:='Chulaiongkom University’;
Gotoxy(15,6);
for count=1 to 32 do
begin
if loop>15 then loop:=2;
textcolor(loop);
write(strl [count]);
loop:-loop+1;

Gotoxy(25,7);

for count=1 to 33 do
begin

if loop>15 then loop:=2;
textcolor(loop);
write<str2[count]);
loop:-lcop+1;

Gotoxy(15,9);
for count=1 to 23 do
begin
if loop>15 then loop:=2;
textcolor(loop);
write(str3[count]);
loop:-loop+1;
end;
for count=1 to 25 do
begin
if loop>15 then loop:=2;
textcolor(loop);
write(str4[count]);
loop:-loop+1;

Gotoxy(17,25);
End;

procedure RunX_YRecorder,
var InOK, ScaleOK:boolean;
Init :integen
St :string;
Begin
Graphlnit;
SetX_Yrecorden

Channal:=0;
loop:=500;
INOK:=Tnje;
ScaleOK:=False;
ch:=readkey:
case ch of

Begin

repeat



Channal:=channal+1;
Port[$2fc]:=$03;
Port(setport]:=$13;

SOV oA Sport(setport];

SetLine(channal-1tstepY[channal-1],channal,stepY[channal],red);
Setbar(MaxX-135,MaxY-30,MaxX-65,MaxY-10,Black);
str(channal:3,st);
outtextxy(MaxX-125,MaxY-25,(st));
delay(500);
until channal=256;
Setcolor(Red);
Outtextxy(maxX div 12*5,MaxY-30, Completel);
repeat until keypressed;
closegraph;
End;

wbegin
ciosegraph;
port{setport]:=$12;
end;

end(*end case*);

Screen_end;

End;

Begin
RunX_Yrecorder;
End.

10



610
620
630

TO
705
710
715
720
725
730
735
740
745
750
755
760
765
770
775
780
785
790
795
800
805
810
815
820
825
830
835
840
845
850
855
860
865
870
875
880
885
890
900
905
910
915
920
925
930
935
940
945
950
955
960
965
970
975
980

CPAGE=00
FOR K=1 TO 256
A=XBY(CCD)

THEN 705 ELSE 720
X=0BFH
=080H
GOTO01780
IF A=01 HTHEN 725 ELSE 740
X=0BFH
=080H
GOTO01780
IF A=02H THEN 745 ELSE 760
X=0BFH
=040H
GOTO01780
IF A=03H THEN 765 ELSE 780
X-0BFH
=020H
GOT01780
IF A=04H THEN 785 ELSE 800
X=0BFH
=01CH
GOTO01780
IF A=05H THEN 805 ELSE 820
X=0BFH
=008H
GOT01780
IF A=06H THEN 825 ELSE 840
X=0BFH
=004H
GOT01780
IF A=07H THEN 845 ELSE 860
X=0BFH
=002H
GOT01780
IF A=08H THEN 865 ELSE 880
X-0BFH
=001H
GOT01780
IF A=09H THEN 885 ELSE 905
X=0BEH
=080H
GOT01780
IF A=0AH THEN 910 ELSE 925
X=0BEH
=040H
GOT01780
IF A=0BH THEN 930 ELSE 945
X=0BEH
=020H
GOTO01780
IF A=0CH THEN 950 ELSE 965
X=0BEH
=01CH
GOT01780
F A=0DH THEN 970 ELSE 985
X=0BEH
=008H
GOTO01780



General Description

The MAX516 combines four Iqw-f)ower, programmable-
threshold comparators on a single CMOS IC Separate
.-bit digital-to-analog converters (DACs) drive the com-
parator inverting ﬁ) inputs so that individual trip
thresholds can be d|g|taIIP]/ set. All noninverting (+) com-
parator inputs are brought out as analog inputs (AINO-
AIN3)  Each comparator output swings high when its
analog input exceeds its digitally set threshold. All four
DACs share a common reference input to optimize
matching and eliminate external trims.

Digital inputs and comparator outputs are compatible
with TTLand CMOS logic. Aseparate Ioglcsupplyd(Vcc)
allows comparator output levels to be set independently
olVdd The MAX516 operates conveniently from a single
squythVddtled toVce Commercial, extended, and
military temperature ranges are provided in 24-pin nar-
rowDIP and wide so packages.

Applications

Window Comparators
Power-Supply Monitors
Alarm Limit Detectors
Battery Chargers
Automated Test Equipment

Process Control
Functional Diagram

REF AINT AINO
19 |4 15 3

= L{\ _j; Ve

{T0m0 | >
1 DACO

TOMPO
| : ‘
) } | >‘§-— - C1
DAC! COMP 1
2
= H< 2
DaC2 COMP2
: P
JW —] —c3
gL DAC3 COMP3
21120
AIN2 AIN3

72

= 2KI=,

Quad Comparator with

Programmahle Threshold

Features
/ 4ComFarators and 4 DACs
¢ Digitally Set Threshold
# Monotonie Over Temperature
#-Parallel Microprocessor Interface
{45V to +15V Supply Operation
Ordering Information
PART TEMP. RANGE  PIN-PACKAGE '%fggos';
MAXS16ACNG  0‘Cto +70°C 24 NarrowPlasticDIP

MAX516BCNG  O'Cto +70'C 24 Narrow Plastic DIP
MAX516ACWG . *c to +70*c 24 Wide SO
MAX516BCWG  O'Cto+70'C 24 Wide SO
MAX516BC/ID . *c to+70*c  Dice' i
MAX516AENG -40'C to+85'C 24 Narrow/ Plasic DIP
MAX516BENG -40'C to +85'C 24 Narrow Plastic DIP
MAX516AEWG -40°C to+85'C 24 Wide SO
MAX516BEWG -40‘Cto +85'C 24 Wide SO 2
MAX516AMRG -55'C to+12S'C 24 Narrow CERDIP's
MAX516BMRG -55'C to+125'C 24 Narrow CERDIP'* i,

1 Contact factory for dice specifications.

" Contact factory lor availability and processing to MiL-STD-633.

Pin Configuration

TOPVIEW ,

a I_T ' ’ %@
©jT 22 G3
Vi [ 22; e
Aim (T 2V AN
o\t MVIXW 201 e
Qo[ MAX516 -
cs [7 181 00
[ 710

A [ ¥] 02
0 103
o7 [IT ] 04
06 05

DIP/SO
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Quad Comparator with
Programmahble Threshold

SORUTE MAXIMUM RATIN
Operating Temperature Ranges
I I MAX516_ C Lo 0'Cto+7rrr
| |

MAX516. E... -AO'Clolest

MAX5161 MRG -55'C to +2SY

Storage Temperature Range . -65‘Cto+t6jr

Comparator INPULTO G N D -0.3V. Voo +0.3V Lead Temperature (soldering 10 sec) +300X

C0-C3 to GND (Note 1)
Continuous Power Dissipation (Ta = +70'C)
Narrow Plastic DIP (derate 8.7mW/'C above +70'C) 480mW
Wide SO (derate 11.8mWfC above +70C) . . 650mw
Narrow CERDIP (derate 125 1 /~3 above +70'C) . 690mW

GND. Vcc +0 3V

Note 1 The outputs may be shorted to GND or Voo. provided the package's power dissipation is no! exceedec

Stresses beyond those listed under 'Absolute Maximum Ratings'maycause permanentdamage tothe device These are stress ' '0OS only, andtundxn
operation olthe device atthese crany otherconditions beyond those indicated the operational sections olthe specifications IS ' ?implied Exposuth
absolute maximum rating conditions lorextended periodsmayailed device reliability

ELECTRICAL CHARACTERISTICS

(Voo - Vcc = +4 75V. REF =425V or Voo = Vcc - +16.5V. REF =+10V; GND =0V; Ta - Tmin to Tmax. unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX  UNTS

STATIC PERFORMANCE

Resolution N Lo Bits 1
MAX516A i 11
Total Unadjusted Error TUE LSB
MAX516B 12
Relative A MAX516A 05 J
elative Accurac INL LS8
Y MAX5168 41
Differential Nonlinearity DNL Guaranteed monotonie tl LS8 1
MAX516A 05 .
Full-Scale Error LSB |
MAX516B +
Full-Scale Temperature _ -
Coefficient Voo = 15V, ReF = 10/ +5 ppmfc!
Ta = +25'C +5
° MAX516A !
Ta =Tmin to Tmax ! +10
Zero-Code Error T . +10 m 1
= +25' z !
2 MAX5168 i
Ta =Tmin 10 Tmax +15
Zero-Code Temperature .
Coefficient +3C pvre]
REFERENCE INPUT (4 75V Voo 16,5V)
Reference Input Range REF 1.25 voo -3.50 Vv
Reference Input Resistance RREF  Worst-case code 30 45 kil |
Reference Input Capacitance CREF  Worst-case code (Note 2) 100 250 pp
COMPARATOR INPUT (4 75V Voo < 16.5V .
Comparator Input Range Vain 0 Voo v_
. Ta =+25'C 50 300
Comparator Input Bias Current Io

Ta =Tmin to Tmax 100 400
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electrical characteristics (continued)

(Voo =Vcc =+4.75V. REF = +1.25V 0f Vdd =Vcc =+16.5V, REF = +10V: GND =0V; Ta = Tmin to Tm- v unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS ;o MIN TYP MAX  UNITS ]

DIGITAL INPUTS DO-D7.WR.es. (4.75V <Vdd < 16 5V)

Input High Voltage VINH 1 24 Vv o1
Input Low Voltage VINL 08 \Y
Input Leakage Current 1IN ViN =QV or Vdd + pA !
Input Capacitance CIN (Note 2) 1 10 pF
"digital OUTPUTS CO-C3 (Vcc =5V) n
Output High Voltage Voh ISOURCE = 200pA j Vee-1 Vol
Output Low Voltage Voi ISINK = 16mA 04 v !
DYNAMIC PERFORMANCE (125V REF Voo -3.5V. OV <AIN <Vdd -2V)

Digital Input to Comparator Out Delay loco (Note 3) ! 08 20 MS I
Analog Input to Comparator Out Delay IACO (Note 4) i 08 1.5

TIMING CHARACTERISTICS i
CS to WR Setup Time ICS i 0 ;
cs to WR Hold Time 1CH : 0 i
Address to WR Setup Time IAS 1 50 30

Address to WR Hold Time tAH i 5 0 |
Data Valid to WR Setup Time IDS i 50 30 j
Data Valid after WR Hold Time IDH 1 5 0 ns
WRITE Pulse Width tWR 120 SC ns
POWER SUPPLIES

Vdd Range VDD  _ i 4.75 165 (VA
Vce Range Vee 1 4.75 VdD+0.30 vl
Positive Supply Current IDD Logic inputs <Vil or >ViH 10 Al
1l ogic Supply 10 pA i

Note 2: Guaranteed by design- Not production tested.
Note 3: Voo =5-00V, differential comparator input voltage changes by 1-25V with 5mV overdrive ViN rr’st be 3 5V less than Voo

(I longer propagation delays will result
Typical Operating Characteristics

Note 4: Not tested, but guaranteed by correlation to toco

COMPARATOR ERROR AT CODE 255 RELATIVE ACCURACY SUPPLY CURRENT vs. SUPPLY

]0 Vs. REF AND Voo o vs. REF AND Vdd ,VOLTAGE OVER TEMPERATURE
! "~ B | T 1 v T

0 IT lv <15V : | Voo.-1sv . //’

08 Vop=asv ! | 04 18 1 y/

i '
— Voo = +5V y
: ‘ “ v T=125°C |
I | 03 R
i l ] 16 T
: | |
02 7;:.125;//y
& EE »
t
1
|

= |
VAN g \ '2//z
— ——1" | < [ | I

23456 59100 171314 0 l2 4 b 10 12 1 & 5 £ 10 12 ' 16 €
y REF (V) Voo (V)

~J Voo = +12V

o - el Sew S

Iop (mA)

|
TYPICAL INL (LSBs)

= ==X
N— 5|1

|
:



Quad Comparator with

Programmable Threshold

Pin Description

PIN NAME FUNCTION
Ct CO  Comparator Outputs [
3 Va; Comparator Output Supply
4.5 AINLAINO  Comparator Analog Inputs
GND  Ground
T 1 CS CHIP SELECT
. WR WRITE
9.10 A~ =7 DACAddress Inputs
11-18 | D7-D0  DAC Data Inputs, . bits
19 REF Reference Input
; AIN3 AIN2  Comparator Analog Inputs
22 1 Vdo Positive Supply Voltage
23.24 ; '3.C2 Comparator Outputs

Detailed Description

The MAX. . Ocontains four analog com{)arators and four
matched . -, ,; digital-to-analog converters (DACs) The
voltage ou;. . of each DAC isexpressed inthe equation:
VDAC = REFXN/256, , :
where Nis:'v numerical equivalent of the . -bit DAC input
code (D0-C1 N ranges from 0 to 255 and may be set
to a differé— evei for each DAC (Table 1). The DAC
Output. Vdao. does not appear on an output pin of the
MAX516 D_.  instead compared to an analog input
Signal by, <&, *four internal comparators (see Functional
Dlagram? Acomparator output |sh|g1hwhen AIN ismore

oositive the"  comparator's digitally set threshold.
Table .. Comparator Threshold vs. DAC Input Code
MS[‘;AC CODIIE_SB COMPARATOR THRESHOLD
o 255"
+REF 258
129°
+REF 256
000 oo *A(L s
127
oA, +REF 256
+REF 256
o

NOTE: 1LS5 = ;REF)(.'8) = +REF

15

Reference Inpm

Comparator trip thresholds vary digitally between ov and
.,LSt below REF. All DACs share the same reference
input.

The input imé)edance of REF is code dependent. The
lowest impedance, typically . kE.. occurs when ...,
0101 (HEX 55) is loaded into D0-D7 on all four DACs.
When 0000 0000 is loaded into all DACs. REF appears
as an open circuit. Because the input resistance at R
iscode dependent, the reference source should have an
output impedance of no more than 40 to maintain
Imeantg. Input capacitance at REF is also code depend-
ent and typically varies between 100pF and 250pF.

Comparator Inputs

The ™ input of each comgarator is brought out to ANO
AIN3. Comparator input bias current is typically 100nA
Analo% source resistances bebw 125kO generate tes
than 250(iV of bias-current induced comparator offset emor™

Digital Interface

The digital inputs (D0-D7, €S. WR) are hoth TTL and5V
CMOS logic compatible: however, the power-supply
current, loo, d.eﬁendslon input logic levels. Supply cur-
rents will be highest with TTL levels (tested limits are with
worst-case logic levels). Supply currentis reduced when
digital inputs are driven near GND and above 4V,

Address lines AOand Al select_which DAC receives data
from the input port. Because CS and WR are internally
ORed, the write cycle begins only after both go low, bt
data is latched and transferred 'to a DAC when eitlier
input returns high. Figure Lshows the input control logic,
Table 2 lists DAC addresses, and Table 3 is the truthtable
for WR and CS  Figure 2 shows write-cyle timing.

A0 '—‘—{>°‘“—,;:h/\a—. T0TORD 04C0 ™.~

]
| !
3= 1]

'V —

= b T0T0RD0ACT

[— ) 0T08004C2 S

= — S iy
% = (= p— T0TOA00AC3 U

Figure 1. Input Control Logic



address Ve ADORESS VALID
— A B 4 —IAH—
s
Cs-
— ICS—j—tCH—
AN DATAVALD  )<(*
070 .

Figure 2. Write-Cycle Timing

Table2. DAC Addressing

j Al A0 SELECTED DAC
. DACO Input Register

DAC! Input Register
L. DAC?2 Input Register

. DAC3 Input Register
Table 3. Write-Cycle Truth Table

iCS wr FUNCTION

X go.o eration. The MAX5TG ISdeselected.
xisting register contents remain unchanged

AC contents for selected address are loaded,
Ut do not update the DAC un%[ goes%dlgh.

T bzt&holacglsl)l% gmetg drgput register of the selected

notes: X= Don't Care. T= Rising Edge

— AprIications Information

ower-SupH anq.Rengrence
erating Ranges
The MAX516 is fully specified to operate with Vdd be-
tween +4.75V and "+16.5V and is specified to operate
with a reference input range of +1.25V to Voo -3.5V.

Thecomparator output suppl¥. Ve, hasarange of +4,5V

(Vdd +0.3V). This allows the comparatorsrlogic-high
QOutput levels to be set independently from Vdd ~ most
aPPlications, simply connect Vcc "and Vdd together.
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Quad Comparator with

Programmahble Threshold

Comparator outputs typically swing within 200mV of the
supply rails when loaded with CMOS logic inputs.

Hysteresis

When analog input signals are slow moving or contain
noise, comparator outputs may ‘chatter" near the
threshold point. Be sure that proper power-supply
bypass capacitors are in place (see Grounds and Bypass-
Ing section), because supply current rises when an out-
put switches.

Hysteresis may be added to any or all comparators to
further resist oscillation during output transitions. This is
accomﬁllshed with two resistors, as shown in Figure 3.
When hysteresis is added, the threshold point will shift
slightly as a result of the yol;a%e divider formed by R.
and R2. The amount of shift is described below:

VMV (r, 4]

V,.v,[~. >j-Vccp]

Vhyst =Vth - Vtl

Vhyst =Vcc j

Ve is the threshold voltage set by the internal DAC with
no hysteresis connected, Veh is the shifted hlgh-ﬁpmg
threshold with hysteresis added. Vel is the shifte
low-going threshold with hysteresis Vhyst is the total
hysteresis and equals Vth - Vel Note that Vel and
Vhyst change with Ve With Vee =5V, R, =, kEi, and
R27=200kQ, Vhyst = 25mV. Even thouPh R. is relatively
small, the impedance seen by the signal source is large:
R1 +R2. However, ifR. islarge, input bias current (400nA
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— —NNV— et
! 200k 5V
| R?
1 5 TR
!l | AINO [ T l I
LS LE, 1) |
| NG ™ L]
! — >4 —e—s0un0
|

: ¥ g
: _4{. N I
7 !
1 |
| —— FROM DACO |

VHYST = VLug;)(S([ TEXT)
VHysi = 25mV FOR VALUES SHOWN

Figure 3. Adding Hysteresis lo Any Comparalor

max over lemp.) may add offset error. 1kO X400nA =
0.4mV offset error is due to bias current.

Grounds and Bypassing

Careful PC-board layout significantly minimizes crosstalk

among the reference input, comparator outputs, and
digital"inputs. Keep digital and analog lines separate,
and use ground traces as shields between them where
Bosmble, Separate AINO-AIN3 and REF from each other
y running a ground trace between these pins.

By(gass hoth Vdd and Vcc to GND with a combination of
a O.IjiF low ESR and a 4.7(jF capacitor close to the
device. IfVddand Vcc are connected together, onlyone
set of bypass capacitors is needed. IfREF is not an AC
input, it should be b}/passed as well. Keep bypass-
capacitor leads short for best supply noise rejection.

Applications

Threshold detection is often useful in automated test
applications. Four individual thresholds can be inde-
pendently altered under software control.

Figure 4 shows the connection for a hardware window
comparison. DACO provides the upper trip point, DACL
the lower trip point. The difference between the trip
points is the window size. The AINO and AINI inputs are
tied together. One logic output is inverted and then ORed
with the noninverted” comparator output. The window
outputqoes hl%h when the analog input sits between the
thresholds set by DACO and DACYL, The external logic in
Figure 4 can also be simulated insoftware, or use a single
comparator to Ferform a window comparison by loading
two threshold limits in succession and noting the com-
parator results of each (Figure 5).

"

analog in
wAD i
>
\ eV VIADOA
b HE - at
flct]
DAC: \ >
1 owUMT 7/
MD WGUt 1 wifti
«-SESHODSELTING]
I fose 000 el
Figure 4. Window Comparison
oR ADDRESS BUS
AODRE 0 Al
e 1* J
- — W :
I ‘Do |
)-or DATABUS-

Figure 5 Microprocessor interface

Chip Topograpny

|

AIN1 =-a0]{w}- AIN2
AIN3
AINO “ :
GND ; S— REF
—_— 1 0.156"
—3—- b (3.96 mm)
CS —mi
WR . [ { Do
! o1
w=ta i
A KD B3 D
iy
(3.56 mm)

NOTE: Substrate connectée to Vdd
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General Description

The MAX220-MAX249 family of line drivers/receivers

is intended for all EIA-232E and V.28/V.24 communi-
cations interfaces, and in particular, for those appli-

cations where £12V is not available.

These parts are particulary useful in battery-powered

systems since their low-power shutdown mode reduces
ower dISSIJ)atIOH to less than 5pW. The MAX233,
AX235 an Xterr

nents and are recommended for applications where

printed circuit board space is critical.

All members of the fa_miI?/ except the MAX231 and
MAX239 need only a single +5V supply for operation.
The RS-232 drivers/receivers have on-board charge-
pump voltage converters which convert the +5V input
Fower to the £10V needed to.generate the RS-232 output
evels. The MAX231 and MAX239, designed to operate
from +5V and +12V, contain a +12V to -12V charge-
pump voltage converter

Since nearly all RS-232 apFIications need both line driv-

ers and receivers, the family includes both receivers and
drivers in one pa.ckag.e. The wide variety of RS-232
applications require differing numbers of drivers and
receivers. Maxim offers a wide selection of RS-232
dnver/receiver combinations in order to minimize the
package count (see Selection Guide)

Applications

Portable Computers

Low-Power Modems

Interface Translation
Battery-Powered RS-232 Systems
Multi-Drop RS-232 Networks

MAX245-MAX247 use no external compo-

18

I-Chafinel RS-232
Drivers/Receivers

Features

Stperior to Bipolar
|

OEerate from Sin’%lle +5V Power Supgl
(+5V and +12V r MAX231 and MAX2 9%

t Low-Power Receive Mode in Shutdown
(MAX223IMAX242)

Meet All EIA-232E and V.28 Specifications
Multiple Drivers and Receivers

3-State Driver and Receiver Qutputs
Open-Line Detection (MAX243)

Ordering Information

j  PART

TEMP. RANGE PIN-PACKAGE !
: MAX220CPE 0°C lo --70C 16 Plastic DIP
| MAX220CSE 0'C to +70°C 16 Narrow SO
i MAX220CWE oc.C+70c 6 1eso
| MmAx220c/D o Cio-s0C Dice
| MAX220EPE -40°C lo +65°C .6 Piasnc DIP i
j MAX220ESE -40°C ;0 «8S"C 16 Narrow SO [
' MAX220EVVE -40"c 50 185%C ie.".c-s0
: MAX220MJE 55C 10 +125'C 16CERDIP
I MAX222CPN 0'C 10 H70'C 18 p-astic DIP
: M.AX222CWN 0'C 10 »70°C 16 Wide SO
j 1/AX222C/D 0°'C 10 -f70%c Oce*
i M.AX222EPN m40'C to +85C 16 Pasnc DIP
: M.AX222EWN “40'C 10 -f85'C 18 .Vide SO
| MAX222EIN -40°C to +85 C 16 CERDIP
MAX222MJIN -55'C 10 +125%C 18CERDIP

Ordering Information continued on last page.
Ccr.isci factor} iot dice specifications
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Figure 5. MAX220/232/232A Pm Configuration and Typical operating Circuit
&SVINO a
TCPVIEW ALL CARACITORSO V
I
Lo oMl
Lo v 7R
— « § @ 410'0 - ov v v
wer @ (] * 3] sow o VOLTAGE VIRTER
Ve AMAXIAA | Okq '
By iz DW= Toul
cr {4 Max242  |is]
= sl m | RS2
C2. 5] 141 < 400k ; . | OUTPUTS
. e H T2in < sz
&2 [#] 13! ! >
v 7
12001 (8] = ¢ B Bod RIN
Ak -
Ron (3] o L X iwm
LAt R

DIP/ISO

(') ARE FOR MAX222 ONLY

Figure G. MAX222/MAX242 Pm Configuration and Typical operating Circuit
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* EXCEPT FOR R2 ON THE MAX243
WHERE -3V 1S USED

Figure 2 Receiver Propagation Delay Timing

Transmitter Propagation Delay Timing

Figure 1
EN
Rx OUT Ly
AxIN b. AAA—e— VeC 2V
A TESTCRCUN l—{ —
150pF
£ mNPUT i :
$ oV
—+  ~e— OQUTPUT ENABLE TIME (itR)
35v
RECEIVER
QUIPUTS
8V
B ENARLZ TIMING
-V
ENINPUT
—
Vou -
PECEIVER
GUTPUTS
Vo

C DiSA3LE TIMING

N

- Vou 05V

~~— QUTPUT DISABLE TIME (]

A TIMING DIAGRAM
IR]»——.‘l'}\o—q—
K e
e A
B TEST CIRCUIT = =

Figure 4 Transmitter-Output Disable Timing

Figure 3 Receiver-Output Enable and Disable Timing

Sof
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ELECTRICAL CHARACTERISTICS - MAX244-MAX249 (continued)

(Vcec =+sv+10%. external capacitors C1-C4 = 1pF. Ta = Twin to Tmax. unless otherwise noted.)

PARAMETER

CONDITIONS

POWER SUPPLY AND CONTROL LOGIC

Operating Supply Voltage

Vcc Supply Current
(Normal Operation)

Shutdown Supply Current

Control input

AC CHARACTERISTICS

Transition Slew Rate

Transmitter Propagation Delay
TTL to RS-232 (Norma! Operation).
Figure 1

Receiver Propagation Delay
RS-222 to 1 li (Normal Operation).
Figure 2

Receiver Propagalion Delay
RS-232 to TTL (Low Power Mode).
Figure 2

Transmuter ¢ to - Propagation Delay
Difference (Normal Operation)

Receiver Vto - Propagation Delay
Difference (Normal Operation)

Recever-OutOul Enable Time. Figure 3

Receiver-Output Disable Time. Figure 3

Transmitter Enable Time. Figure 4

Transminer Disable Time. Figure 3

Note : Tne 300Q -'!m

10MTT as 1S

No load

3kO loads on all outputs
Ta =+25'C

Ta =Tmin to Tmax
Leakage Current
Threshold Low
Threshold High

C1 =50pF to 2500pF. R1 =3WT to 7WT

Vce =5V. Ta = *25'C measured from +3V to
-3V or -3V to +3V

tPHLI

tPLHT

tPHLR

tPLHR

tPHLS

IPLHS

IPHLT - tPLHT

tPHLT - tPLHT

tER
low

MAX246-249

(excludes charge-pump startup)
teT

MAX245. MAX24 7

(includes charge-pump startup)
DT

MIN

45

24

TYP

57

10

13
15
06
06
06
30

350

350

100

too

10

100

MAX

55
30

£ 8 &

30

35
35
15
15
10
10

500
500

82

ns

ns

ns

ns

specification complies with EIA-232E. but the actual resistance when in shutdown mode or Vcc =0 IS
-pliec by the leakage specification
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absolute maximum ratings - MAX244-MAX249

Supply Voltage (V CC) ............................................ 03vtot V
T\].ENAJNB.ENR ENT. ENRA.

ENRB. ENTA. ENTB coovovrrreerersreees -0.3V 1o (Ve +, 3V)
Tout (Note 4) . A 11 +1SV
Routt s s 03V 10 (Vee +03V)

Short Circuit (1 output at a time)
Tout to GND Continuous

Rout toGND Continuous

Note 4: Input voltage measured with transmitter output

Continuous Power Dissipation (Ta = +70'C)
40-Pin Plastic DIP (derate H.lIm W fC above +70'C).. 61:mW

44-Pin PLCC (derate 13 33mwye above +700 1067mw
ORzratlng Temperature Ranges:
AX24" ¢ . 0'Cto+70'C
MAXATE 7T ... -40'C to +85°C
Storagre Temperature Range ., - S'C 10 +160'C
Lead Temperature (soldering, t0 S€C) v +300'C

a high-impedance state, shutdown, or Vcc =0V

Stresses beyond those listed under ‘Absolute Maximum Ratings'maycause permanentdamage to the device. These are stress ratingsnmy and lunctional

operation otthe device atthese oranyother conditions beyond those indicated
absolute maximum rating conditions torextended periodsmayatfecldevice reliability

the operational sections of the specihcations s notimplied Exposure to
-

H ECTRICAL CHARACTERISTICS - MAX244-MAX249

(Vce = +5.0V £10%, external capacitors C1-C4 =|jF. Ta = Tmin to Tmax.unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX ] UNITS

RS-232 TRANSMITTERS

Input Loc-c Threshold Low 14 08 ;

Input Logic Threshold High | 2 14 j

Logic Puli-Up/Inpul Current Lhiokialoperation 10 0 i pA

I Shutdown +001 !
Data Rate Tables 1A-1C. normal operation 64 kbits/sec 1
Output Voltage Swing All transmitter Outputs loaded with 3kfi tc GND +5 +7.5 \ 1
Output Leakage Current (Shutdown) =001 25 . pA
| | +001 +25 |

Transmitter Output Resistance Vecec =Vt =V- =ov. VOUT ==2V (Note ) 300 10M

Output Snod-Circuit Current VOUT =ov *7 +30 mA
RS-232 RECEIVERS
IRS-232 Input Voltage operating Range +25 = \Y
RS-232 Input Threshold Low vV = — 08 13 \Y
RS-232 Input Threshold High Vce =5V 18 24 \Y%
RS-232 Input Hysteresis Vcec =5V 02 05 10 \Y
RS-232 mout Resistance 3 5 7 kD
TTL/CMOS Output Voltage Low IOUT =3.2mA 02 04 \Y
TTL/CMOS Output Voltage High IOUT =-10mA 35 Vce-0.2

TTL/CMOS Output Short-Circuit Current Sourcing VOUT =GND 2 10 mA

Sinking VOUT =Vcc 10 30
TTL/CMOS Output Leakage Current Normal operation, outputs disabled. 005  +10 PA
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1 Full BASIC Interpreter in ROM on a
Single Chip

1 BCD Floating Point Math

1 Generates All Timing Necessary to .
Program EPROMS and E2PROMS

1 Fast Tokenlzed Interpreter

1 “Stand Alone” Software Development

m All Arithmetic and Utility Routines Can
Be Called From Assembly Language

8052AH-BASIC

A®MK)<gl 05 28(? £¥0O

Interrupts Can Be Handled By BASIC or
Assembly Language

Built-In Accurate REAL TIME CLOCK
Multiple User Programs

Programs May Reside
or E2PROM

Built Radix Conversion — Hex to
Decimal and Decimal to Hex

RAM, EPROM

«o-» AH-BASIC is an 8052AH microcontroller with a complete full-featured BASIC interpreter, MCS* BASIC-

52, resident in the 8K of available ROM. This Software-On-Silicon product is specificall
the needs of process control, measurement, and instrumentation applications.

g designed to address
CS BASIC-52 allows 8052AH

usere to write programs in the popular BASIC language, which is much simpler to write and easier to understand

man assembly language.

addition to the standard BASIC commands and functions, such as floating point arithmetic and transcendental
operations, MCS BASIC-52 contains man){ unique features that allow the user to perform tasks that usually
require assembly language. Bit-wise logical operators, such as AND, OR, and EXCLUSIVE-OR are supported

as well as hexadecimal arithmetic.

A minimum amount of hardware is required to support MCS BASIC-52. Small systems can be constructed with

only a latch, 1K bytes of external memory, and the ap
transistor, a gate, and a couple of passive components,

pl\glogrlate serial port drivers. With the addition of a

S BASIC-52 can program EPROM or E2PROM

devices with the users application program. Both the standard and the infligent Programming" algorithms

are supported.

MCS BASIC-52 is an interpreted Ian%uage. This allows the user to develop a program interactively without the
cumbersome and repetitive process of editing, assemblmﬁ, loading, and running which is required by assemblers

and compilers. MCS BASIC-52 was desiggf\(?_lt%permitt
evice.

software using the high performance 80

e programmer to develop resident high level language

svours —{({ meser
b |

=X XTALY

i

TaL

UNE PAKTER OUTPUT wh

B80S2AH
BASIC

TO~A»r

AD-AT

m

goxo°

i £>»>
EOD®Y
~N

System Block Diagram



intel

o~ —

absolute maximum ratings*

Ambient Temperature Under Bias . . . 0°c to 70°c
Storage Temperature. ... - 65"C to + 150"C
Voltage on Any Pin With

ResSpect to Ground (Vss) .... -05Vto +7V
POWeEr DisSIPAtioN vovvvrmvsssvmssssssssrsrssnn 2 Watts

8052AH-BASIC
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'NOTICE: Stresses above those listed under
Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress
rating only and functional operation of the device at
theseé or an){_other conditions above those indicated
In the operational sections of this specification 1S not
implied. Exposure to absolute maximum rating
?glna%'tll(t)yns for extended periods may affect devicé
(ability.

DC CHARACTERISTICS (TA = ."C to 70°c, vce = 4.5V to 55V, VSS = 0V)

Symbol Parameter
VIL Input Low Voltage
VIH Input Hith Voltage
(Except RST and XTAL2)
VIHL Ingut High Voltage to
RST (or Reset, XTAL2
VOL Output Low Voltage Port .. A8-15,

Control Functions
VOLL Outputl)Low Voltage ALE, PSEN
te

(No
VOH Output High Voltage Port 1, A8-15,
Control Functions
VOH1 Output High Voltage ADO-7, ALE, PSEN
M Logical 0 Input Current Port 1, A8-15
ontrol Functions
2 Logical 0 Input Current XTAL2
ILL Input Leakage Current To ADO-7 EA
[1HL Input High Current to RST/VPD For
Reset
ICC Power Supply Current
Clo Capacitance of 1/0 Butter

See page 6 for Notes

25 Vee +.. V

Min Max Unit Test Conditions
-0.5 oo v
Veet+.. Vv

XTALL to Vg.

0.45 V. I0L = 1.6mA
0.45 V I0L = 32mA
24 V. I0H = -80fiA
24 V. IOH = —400/iA
-800 A Vin = 045V
-2.5 mA  XTALL at V..,
Vin=0.45V
MA, 45V<Vin<Vee
500 mA  Vin = Vce - ..V
175 mA  All outputs disconnected

pp fo = .MHz. Ta = 25°



W B052AHBASIC OMIF* & @K
CofTtmands  Statements Operators T2/PL0 A . D vce
RUN BAUD ADD () PAM TZL?T%H 3 %3 %
list caLL DIVIDE ) ALF DISABLE ( P1J 31 AR
list# CLEAR EXPONENTIATION (*) PROGRAM PULSE[P].A 36 Am
CLEARS PLY (-
NEw CLEARL  SUBTRACT(-) AR % b o B
CLOCKO LOGICAL ANO (AND.) e
Eg“& CLOCK1 LOGICAL OR (OR ) UNE PRINTER OUTPUTREEH 9 BASIC 2 % %7
XFER DATA LOGICAL X-OR (.XOR ) CONSOLE SERIAL INPUT A3+ \OTS
PROG READ LOGICAL NOT CONSOLE SERIAL OUTPUT e N7 AE
PROG1 RESTORE  ABS ( ) INTOT DVAREQUEST ( .. 29 7 PSEN
PROG2 DIM INT( ) INTI 1123 81 Ab
PPROG DO-WHILE SGN ( ) TO 14 27 q A14
FPROG1 DO-UNTIL SQR () T 15 % 0 A3
PPROG2 ENO RND m 25: AH
FOR-TO-STEP LOG ( ) RO 17 41 Ml
NEXT EXP ( ) XTAL2 16 23 “3 A].O
GOSUB SIN () XTALL 19 3 M
RETURN Cos( ) o
GOTO TAN () Vss 2 e A
- ATN . . H
ON-GOSUE =5 mr. Figure 2. Configuration
IF-THEN-ELSE /?sc<(_-)<> ) . )
INPUT CHR () the T2 trlgger (unction are covered in the
LET CBY ( ) {&ﬁirocontrol ers Handbook. Order Number 210918-
ONERR DBY ( )
ONEXT1 XBY ()
ONTIME  SF] PORT 1.1 (T2EX)
PRINT # IP
PHO. PORT1 Can be used as the external input to TIMER/
PHO# PCON COUNTER 2. A_oneél) must be written to this port
PH1 RCAP2 %m output latch in order for this function to operate.
Eﬁls:f Igg%“ etails of the T2 trigger function are covered in the
pop oD Microcontroller Users Manual.
s - PORT 1.2 (PWM OUTPUT)
RET1 TIMER1 . .o
sToP TIMER2 This pin is used as the PWM output port when the
STRING TIME PWM statement is executed. PWM stands for Pulse
ulo XTAL Widfh Modulation and is used to generate pulses of

MTOP
LEN
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Figure L MCS* BASIC52 Software Feature Set

PORT 1

A general purpose quasi-bidirectional . -bit input'
output port. The individual pins on PORT 1 all have
alternate functions which may or may not be
|mg%le”mented by the user. The alternate functions are
as follows:

PORT 10 (T)

Can be used as the trigger input to TIMER/COUNTER
2. A one (1) must be written to this port pin output
latch in order for this function to operate. Details of

varying duty cycle and frequency.
PORT 1.3 (ALE DISABLE)

This pin is used to disable the ALE signal to the
external address latch when the EPROM/E"PROM
Fro_grammm feature is used.  a system, this pin is
ogically anded with ALE.

PORT L4 (PROGRAMMING PULSE)

When the EPROM/EAPROM programming feature is
used, this pin provides the proper ro?_rammmg ulse
width to program EPROM and INTELI[igent EPROM®
devices. MCS BASIC-52 actually calculates the
proper programming pulse width from the system
crystal value (XTAL()J to assure the proper tiniing of
this pulse. When used to program E*PFIOM devices,
the IenFth_ of this pulse is not critical. This pin is active
in the logical zero (. ) state.
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8052AH-BASIC ARV ssFomiaTion

Note 1:Vol is degraded when the 8032AH/8052AH rapKjly discharges external capacitance. This AC noise is most pronounced i
during emission of address data. When using external memory, locate the latch or buffer as close to the 8032AH'8052AH aslg
—

possible.

- VOL

Emitting Degraded peak

Datum Ports 1/0 Lines max

Address A8-15, ADO-7 P1. Control 0.8V
Functions

Write Data  ADO-7 P.. Control oV

Functions, ALE

EXTERNAL CLOCK DRIVE CHARACTERISTICS (XTAL2)

Varlflhlp .AC"
t = 3.5 MHz to 12 MHz
Symbol Parameter Min Max Unit
TCLCL Oscillator Period 83.3 286

TCHCX  High Time
TCLCX Low Time
TCLCH Rise Time
TCHCL Fall Time

TCHCX
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