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The thesis presents a design and creation Carbon monoxide gasser. The system is created
using microcontroller MCS-51 to control the evaluation to be brought to ce-operate with the cycle
of the gas sensor system. Quantity of gas , will be measured using a monitoring the gas
concentration will direct related to the sensor resistance. The analog signal related to the

resistance will be converted into digital signal. We use the microcontroller to receive data in
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ABSTRACT

memory then use to show in LCD. Then use to read the type of this gas.
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#include <reg51fh>
#include <stdio.h>
#include <absacc.h>
tinclude <ctype.h>
#include <stdlib.h>
#include <intrins.h>
#include <string.h>
#define CR 13
#define LF 10

#define TRUE 1

ftdefine FALSE 0

#define BUFSIZE 32

#idefine PCEADD 0x90

sbit X0 = P120;
sbit X1 i BA 1t
sbit X2 = R/ 20
sbit X3 = pied
sbit X4 = P174;
sbit X5 = P175;
sbit X6 < P17p¢
sbit X7 = P177;

sbit SCL. = PI~

sbit SDA = PI1"0;

char xdata abuf[BUFSIZE];
char xdata sbuf| BUFSIZE];
char data a,b,c;

unsigned char PageAdd, Offset;

char code scankey[]={0x7f, Oxbf, Oxdf, Oxef};
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unsigned char code EEPADD[]={ Oxa0, Oxa2, Oxa4, Oxa6, Oxa8,
(Oxaa, Uxac, Oxae};
unsigned char data Second, Sec100, Minute, TimeOut, Chrldx;
bit COMSEND, COMRDY;
void WDInit ()
{
CCAPM4=0x4c;
CCAP4L=0x00;
CCAP4H=0x01;
CMOD|=0x44;
CCON|=0x40;
¥
void WDReset (void)
{
EA=0;
CCAP4L=CL;
CCAP4H=CH+1;
EA=];
}
Delay sec function
input : int loop counter
void delay sec (unsigned char sec)
{
Second=Sec100=0;
while (Second<sec)
{
WDReset ();
!
}

Delay milisec function




input : int loop counter

void delay_msec (unsigned char msec)

{
Sec100=0;
while (Sec100<msec)
{
WDReset ();
}
} S
void BitdI (void)
{
nop_();

_nop_();

}
void Clrscl (void)
{
SCL =0
Bitdl();
}
void Setscl (void)
{
SCL~=1;
while(!SCL);
Bitdl();
b
void Plscl (void)
{
Setscl();

Clrscl();
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!
void Stop (void)
{
SDA = 0:Setscl();
SDA = 1;Bitdl();
H
void Start (void)
{
SDA=1;
Setscl();
SDA =0;
Bitdl();
Clrscl();
}
char Rxbyte (void)
{
unsigned char tmp, dat;
dat = 0;
for(tmp=1; tmp<=8; tmp++)
{
dat <<= 1;Setscl();
dat |= SDA;Clrscl();
H

return(dat);
}
bit Txbyte (unsigned com)
{
bit erflag;
unsigned char tmp;

for(tmp=1; tmp<=8§; tmp++)
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{
SDA = com & 0x80;
com <<=1;
Plscl();
}
SDA =1;
Setscl();
if(SDA) erflag = 1;
else erflag=0;
Clrscl();
return(erflag);
}
bit Getreg (char addr,char reg,char *dat)
{
if((SCL==0) [ (SDA==0))
{
return(1);
}
Start();
if( Txbyte(addr))
{
Stop();
return(1);
}
if(Txbyte(reg))
{
Stop();
return(1);
;
Start();
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if( Txbyte(addr|0x01))
{
Stop();
return(1);
}
dat = Rxbyte();
SDA = [;
Plscl();
Stop();
return(0);
}
bit Putreg(char addr,charreg,char dat)
{
if((SCL==0) || (SDA==0))
{
return(1);
}
Start();
if( Txbyte(addr))
{
Stop();
return(1);
}
if( Txbyte(reg))
{
Stop();
return(1);
}
Txbyte(dat);

Stop();
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return(0);
}
char RevChr (void)
{
return (-1);
;
bit kbhit (void)
{
P0&=0x0f;
if ((P0&0x0f)!=0x0f)
return (TRUE);
else
return (FALSE);
}
char readkbd (bitn)
{
char keycode[1={10,0,11,12,7,8;9,13,4,5,6,14,1,2,3, 15};
char k a,k b;
while (1)
{
if (COMRDY)
RevChr ();
for (k_a=0; k_a<4;k a++)
{
PO|=0x10;
PO&=scankey[k al;
WDReset ();
k_b=P0&0x0f;
if (k_b==0x0f)

continue;
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else
{
delay msec (1);
k b=P0&0x1f;
if (k_b==0x0f)
continue;
if (k_b==0x0e)
k_b=0;
if (k_b==0x0d)
k b=1;
if (k_b==0x0b)
k b=2;
if (k_b==0x07)
k b=3;
k a*=4
k b+=k a;
k_b=keycode[k b];
if (n)
return (k_b);
Second=Secl100=0;
while (P0&0x00)!=0x0f)
WDReset ();
return (k_b);
}

e

}
char ReadByte (int add)

{

char dat;
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Offset=add&0x001T;
add>>=8;
PageAdd=EEPADD[add];
Getreg (PageAdd, Offset, &dat);
delay msec (2);
return (dat);
/freturn (0x99);
}
void WriteByte (int add, char byte)
{
Offset=add&0x00ff;
add>>=§;
Page Add=EEPADD[add];
Putreg (Page Add, Offset, byte);
delay_msec (2);
}
void ReadStr (char *p, int add, int count)
{
while (count>0)
{
*p=ReadByte (add);
pt;
add++;
count--;
}
h
void WriteStr (char *p, int add, int count)
{
while (count>0)

{
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WriteByte (add, *p);
p++;

add++;

count--;

}

}

static void timerQ isr (void) interrupt 1 using 1

{

Sec100++;

if (Sec100>=100)

{

Secl100=0;

TimeOut++;

Second++;

if (Second>=60)

{

Second=0;

Minute++;

}

if (TimeOut>=1)
Chrldx=0;

h

THO = 0xb8;

TLO = 0x00;

TRO = 1;
}
static void serial (void) interrupt 4 using 1
{

char data tp;

if ((TI==1) && (COMSEND==0))
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TI=0;
If (RI)
{
TimeOut=0;
tp=getkey ();
if ((tp==CR) || (tp==LF))
{
Chrldx=0;
COMRDY=1;
return,
}
sbuf[Chrldx]=tp;
Chrldx++;
sbuf{Chrldx]=0;
if (Chrldx>=BUFSIZE-1)
Chrldx=0;
}
}
unsigned char adread (void)
{
unsigned char add;
add=PCFADD;
Start();
If (Txbyte(add|0x01))
Stop();
else
{
add = Rxbyte();
SDA =1;
Plscl();




58

Stop();
return (add);
}

return (0);

}

void main (void)
{
float v;
AUXR=0;
SCON=0x52;
TMOD=0x21;
PCON=0;
THI1=0x{d;
TR1=1,
THO0=0xb8;
TL0=0x00;
ET0=1;
TRO=1;
EA=1;
WDInit ();
SCL =0,
SDA  =0;

delay msec (1);

SCL =1,
SDA =1;
if(RI)

a=getkey ();

Putreg (PCFADD, 0x40, 127);

putchar (0x1b);
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delay msec (5);

putchar (0x03);

putchar (0);
printf("Lﬂéaam"Jia%’uﬁ”mmfnaumuuaﬂ%ﬁ");
delay sec (1);

P1=0x{t;

X4=X7=0;
while (TRUE)

{
WDReset ();
if{'kbhit ()

continue;
a=readkbd (0);
ifla==13)

{

putchar (0x1b);

delay msec (5);

putchar (0x03);

putchar (0);
printf("1A309R T ST U uupunen lae;
putchar (0x03);

putchar (64);

printf (" A19FATULEDS-1.1, V);
P1=0xff;

X4=X5=XT7=0;

delay_sec (30);

delay sec (30);

putchar (0x03);

putchar (64);

i Y o s
prmtf(" AWHABUYDIT-2 ", v);
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P1=0xff;
X6=X7=0;
delay_sec (30);
delay sec(30);
delay sec (30);
P1=0xff;

X4=0;

putchar (0x1b);
delay_msec (5);
putchar (0x03);
putchar (0);

printf(" A3 pgATIT MBS UeLBUEn lHA);
while (1kbhit ()

{

putchar (0x03);
putchar (64);
v=5.0/255.0:
v¥*=(float)adread ();
v=4-v;

if(v<0)

printf (" AUT 1 AA 1723 NNW CO = %02.02f ", v);
delay msec (50);
}
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TGS 203 - carbon Monoxide Sensor Specifications

1. Structure and Dimensions

Please refertathe technical drawing shownin Figure 1. Specifications

for component pars subject to Table | below.

2. Materials
Part numbers are as indicated in the technical drawing of Figure 1.
# | Part Material
1 | Stainless Steel Gauze Stainless Steel SUS 304 &0 mesh)
2 | Activated Charcoal 20 ~40-mesh
Filter
3 | Cover Polyamide resin reinforced
with glass fiber
4 | Sensor Element Metal oxide semiconductor
5 | Flame-Proof Cover Double layer of 100-mesh
stainless steel gauze SUS 316
6 | Coil Paladium-Iridium alloy wire
Diameter; 0.09mm
7 | Base Polyethylene terephthalate
reinforced with glass fiber
8 | Ring Nickel plated brassring
8| Pin Nickel

3. Explosion Proof

A spark inside the cover cannot ignite a gas leak out-side of
the cover.

4. Mechanical Strength

Connecting Strength
Using applied pressure. a ring is affixed to the hase for the
purpose of holding the flame proof cover in a fixed position.
Withdrawal Force
The pins can withstand a withdrawal force of more than 5kgs
applied in the direction of the pins.

Q\Gﬂlpo
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£sz02
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2431 OSﬂ
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——){}(‘101:0.05

Cross section of internal
sensing element



5. Sensitivity Characteristics
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log (100ppm CO200ppm COY

Item Symbol Condition Specification
Sensor Resistance Rs CO at 109ppm 1ke2 ~ 15k
Change Ratio of Rs (H2 at 1000ppn 10
Sensor Resistance RefRo Rs (GO at 100ppm -
Sensor Resistance log (Ra in 100ppm CO/MRS in 200ppm SON PR
% I3 -1.50 ~ -0.75
Gradient

5. Sensitivity Characteristics

ltem Symbol Condition Specification
Sensor Resistance Rs CO at 10Cppm 1hked ~ 15kE2
Change Ratio of . Rs iH2 gt 1000pcm)
i R&Ro - 25 -~
Sensor Resistance Rs iCO at 100ppm)
Sensor Resistance log iRs I 100ppm CO/Rs iin 300ppm CO; .
4 0o 1,50 ~-073
Gradient

log (103 ppm SOR00pm COF

6. Standard Test Condifions

The TGS-203 complies with the above
lsted eleciricalcharacteristics whenthe
sensor ktestedusing the clrcuitillustrated
at the right and under the standard
condltions set forth in the table below.
VRL shall be measured during the final
0.5 seconds of the low heater voliage
period. The sensing unit shall be
evaluatedinthe basic measuringclicult
under the reference ailmosphere
immediately aiter aminimumof 96 hours
of pre-heating.

V¢ - Circuit voliage
Vre - Cuiput voliage

Rt - Lead resstance
Vi - Heater volfoge

NOTE: Tes gos must have greater fhan $8.9% purfty undes

arnbient conditions of 20°C and 1 atm,

Item Symbaol Rated Value Remarks.
Circult Voltage Ve S0VET% pe
VH VHH = 0.8V £ 3% for 80 = 1 sac.
VHL =025/ £ 3% or 90 £ 1 szc. :
Heath rdust appliy alternately for
ralion specili
| IHH = 359mA + 3% for 60 + 1 sec. P Nepecilid
B IHL = 133MA + 3% for 90 + 1 sec.
Load Resistance R 4RO+ 1%
Reference . . o LR Test chamber musl have =
Atmospheare 0 CL2C % TE%RA 1 ller capacity

Sensor Reskiance (Rs) Is calculoted by

the following formula:

Ve - Vel
VRL

Rs = X Ru

For Information on warranly, please refer fo Slandard Terms

and Conditions of Sale of Figaro USA Inc.

R l.‘\> gy

Power dksipation across sensor electrodes
(Ps) Is calculated by the following formulo:

pe = (Ve - Vai?
Rs

FIGARO USA, INC.

Phone:
Fax:

3703 West Lake Ave. Suite 203
Glenview, llinols 60025
(847)-832-1701
(847)-832-1705

emait figarousa@ilgaosensor.com
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TECHNICAL INFORMATION FOR TGS203

1. Specifications
I-1  Features

High sensitivity and selectivity to carbon
monoxide (CO)

Low sensitivity to alcohol and hydrogen
Minimal effect by nitrogen oxide (NOx)
coexisting with CO

Long life

1-2 Applications

Residential and commercial CO detectors

Adr quality controllers

Ventilation control for indoor parking garages

1-3  Structure

Figure 1 shows the structure of TGS203. Tindioxide
15nQ2) is used as the main material of the sensor
element. A pair of wire electrodes are embedded in
the sintered material. A 90-micron diameter itidium-
palladium alloy wire with resistance of approx-
imately 2Q is spot welded te nickel pins. The sensor
base is made of polyethylenc terephthalate reinforced
with glass fiber. The internal coveris a double layer
of 100 mesh stainless steel gauze (SUS316) and the
cover is fastened to the sensor base by a nickel-plated
brass ring, The external housing material consists of
reinforced polvamide resin (UL94V-0) and a layer of
60 mesh stainless steel gauze (SUS204) is used for
the outside cover. The space layer between the
internal cover and outer coveristilled with activated
charcoal.

“ Sintered Sn02 . %,

Nnckel};hfeﬁ b S
bruss ring \ ™ Nickelpin
Sensor base

Figure 1 - Sensor structure

1-4 Basic measuring circuit

Figure 2 shows the basic measuring circuit of the
TGS203. Circuit voltage (Vo) is applied across the
sensor element which has a resistance (Rs) between
the sensor’s two electrodes and a load resistor (R1)
connected in series. The temperature of the sensor
element is controlled by heaters located a1 both sides
of the sensor to which a high and low voltage cvele
is applied according to the timetable shown in Figure
3. A 60 second high heater voltage period heat cleans
the sensor, purging humidity (an interference gas)
which may build up inthe sensor’s crvstai <t-ucmre
during the low healer eyeler A'90 second loww heater
voltage cycle conditions the sensor elemen: st the
oplimal temperature for sensing. Measureren: for
the presence of gas is performed only during 2 1.3
second period at the conclusion of the low heater
voltage period. The sensor signal (VRL) is measured
asa change in voltage across the RL.

ol TGsz203 |
( Ll RS YA

; L. 0
= Vi ¥e i B
P .
Bs 3 RLi VAL
- B
> J
Ye

Figure 2 - Basic measuring circuit
{including equivalent gircuit)

signal detection point

ollseo \

T \
A}
0.80 N
. ¢
VH (valt) { ! N
i %!
028 —d LT

) sec

Time (see)

Figure 3 - High/Law cycle of heater vollage
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TECHNICAL- INFORMATION FOR TGS203

1-5 Crrenit & operating conditions Formula for caiculation of sensor resistance:
. ) ) o Rs= YCX Ri. R
The following conditions should be maintained to SR i

ensure stable sensor performance:

Formuia for calculation of sensor power dissipation:

3 & ® ! 3 i
Ps = VERsIRs + RL)
A R
FCireunt Valtage (Ve SOV L DO 1-7 Mechanical Strength

The sensor shall have ne abnormal findings in its
structure and shall satisfy the above electrical
specifications after the following performance tests:
Withdrawal borce - withstand force » 5
Sy A7 S Y e — direction

v resistancg {réom temp.) Vibration - frequency-1000¢/ min., Fipad

kg in each

! T g T ; amplittde-dmm, duration-one
iLOUd resistance (R1.) variable J‘ hour direction-vertical
I A S—— " S A 4} o A - ~ %Y -
| power disdpadion (5) i £ e j Shock - a’(c.c’lm ation-100G, repeated 3
L gy = W e : nmes
i, Ewathin (L3 see priorto | |
1 Signal deteetionemning i ; % . A .
R B & - applicatonof Vur o 1-8 Dimensions
i i
rrating & slorape iemp. 1 A0 C ~ 707 i x
T = Yl [ A LS ARS
; ! T_
{ Optimal detection congemration Stppm = H000ppm ; i
' \VIERr'SY 4 PN v = top view
1-6 Specifications NOTED
. & 2 SN T s )‘Gs s :1?:2: :ie.ftlzirxf:-c <pe
reterige (i M mm
i .E
Sensor resistance gradient (v A= 1073 7
e @
¢~ T Rs(100ppm of CO Rst300ppm of G 3 g ol s
m} S5 sec
log(100ppm g ppmi =~ E %
Relative sensitivity toH2 () 1 = 15

oo Ref pin of 112)
Rs( Hilppm al CO)

— N — 2

approx. 0. 39W al Vin

B ., i —)I % 102005

E Power consumption

NOTE1: Sensitivity characteristics are obtained under the
following standard test conditions:

(Standard test condilions)

Temperature and humidity: 20 £2°C, 65 5% RH

Circuit conditions: as specified in Section 5 and with
RL = 4.0k2 1 1%

Preheating period: 7 days or more under standard circuit

conditions

bottom view

Figure 4 - Dimensions
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TECHNICAL INFORMATION FOR TGS203

(51}

Circuit Examples
3-1 Sensor signal measuring method

Figures 21-1 and 21-2 show the sensor $ignal
measuring method in circuits where a regulated
current is applied to the heater in order to heat the
sensor element. When heating the sensor element,
Q1 and Q2 arc closed as shown in Figure 21-T-When
reading the sensor signal, Q1 and-Q2 are opened as
shown in Figure 21-2 The voltage applied to RlLis
used as a sensor signal. The operation of Q1 and Q2
is controlled according to the conditions specified in
Section 1-5 by way of a time control 1C such as a
microcomputer.

3-2 Sensor heater breukuye detection circuit
Sensor heater breakage can be detected by a resistor

connected to Q2 in'series. The voltage applied to the
resistor is used as a monitor.

5-3 Temperature compensation cireuit

The temperature and humidity dependency of
TGS203 can be compensated to acertain degrecin a
circuit using a thermistor, as shownin Figure 22,

Th = Thermistor

RTH = 8KkQ2, B constant = 4200
R1 =6.2kQ

K2 =2.24kQ

5-4 FIC-53401

FIC-5401 is a custom hybrid 1C containing the
necessary functions lor driving the TGS203 and
handling output signals for alarm svstems. This [C
15 a useful and convenient item for evatuating the
performance of TGS5203. For more information about
this item and its usage, please refer to the brochure
Praduct Information  FIC-5401.

Ve

VH
h
TGS203
C s C |
O— - J}
g' Q2. 3 RL
Ml i oy P I
Qi T
_TL e
Figure 21-1.- Element heated period
By
|
i
)
e ' @Ry
rd
&
Q1
-
Figure 21-2 - Gas detection point
\
TGS8203 wt
/T
(g ™
\T."
. E - Comparator
+

Figure 22 - Temperature compensation dreuit
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LCD 128 x 64
FEATURES:
Common Display Background |.,. . Back o
Options: Mode Caolor Viewingl b arizer Eincllight
HGI26USNG QTI\ Gray 6:00 Reflective -
Posiuve
HG12603NY STT\ Yellow/Green 6:00 Reflective -
Positive
HG12605F-DY ol s Blacknbiie | goon [ pmnstiestioe] YO0 hedH
Positive LED
HG126053NG- STN. g . S . B
EW oLt Gray 6:00 || Transfleetive White EL
HG1Z003NG-LY f [. N Ciray 6:007 )| Transmissive YC”G“T.;UCC”
Positive < LED
HGI12605NY-1LY S fi\ Yellow/Green || 6:000 || Transmissive YCHOWL'G&C”
Positive LED
HG12603NGU PST.]\.;' Gray 12:00 || Refleetive -
ositive
— ¥ O STN, 2 5 o
HGI260SNYU - Yellow/Green || 12:00 Reflective -
Positive
HG126053NGU- ST L : 4, oY Yellow/Green
LY pdeeE Gray 12:00 || Transmissive LED
JG2605NY U- SR J ) T ‘ellow/Greer
HG RSNy U Q'TI\ Gy (BWaa s oW Vi o o il W
1% Positive 1LED
Standard Features:
o Display Format: 128 x 64 dots graphic LCD module
o Driving Method: 1464 Duty, 1/6.4 Bias
4. POWER SUPPLY
Vidd 2
vid - Vo
.2
KODULE Vo r}' Vi
vt >
10w
vesg
: : GHD
\oid - Vo 1 L OO drhdng vottapa
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BLOCK DIAGRAM

e m————
q I
%ﬁ?sﬁm 1 - s”ﬂﬂg&‘:‘z’a"“ 4 I
DB0to DAT ; 8 =2 :
|
: & - |
* i
i
Coarurron Dirivet |
| ronizon | 12t oets |
1
1 s :
1
1 : :
u\;?:_!'_g__mcém’cfcur_ﬁ Bicid !
o Cirgu . LEDor La
Va3 : L ELUOH
e S W | 1177 A " AR . |
;Pm %‘Eumhev §ymhol ?Leveir' ‘‘‘‘‘ : ) Fum:{mn = .\
- 1 JF V=1 ¥ C‘mm‘d §
L2 /[ _vdd)" SN-“LogicSupply “’Uhf%
i3, x{q | LCDDrving volmg: A YR
4 DI HL H DatalnputL Inf-,tru(:tlen Code |
5 : Modulc MPU) L Wrﬁc{MPI \dodule}
[ 7 . DEO (H -
é.v " . T i S vw o e el b
8 2 DBI1",_ W/ |
9 _DB_” HAL

1 , 1IB3 | L)

e i ““”WW Hfl”“‘[}ata Bus Lines
12 oBs ChL

13 DB6. " wL ,

14 DB7  HL -

I3 ¢St H up ‘Sch Slg,nal for1C1
e Ccs2 0 oH thp Select Signal mrlfﬁ |
17 JRES | HH[ R@sn,tsu.d
BT \uulv -1{}v [’ower supph for LLD dran ‘

19 A ELI LED or EL conneetion

2 K EL2 LEDorEL connection
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1K-bit/2K-bit/4K-bit/8K-bit/16K-bit

2-WIRE SERIAL CMOS EEPROM SEFFEMES00
FEATURES
* Low Power CMOS Technology = Organization:
-- Standby Current less than 8 pA (5.5V) --1524C01-2 and 1S24C01-3: 128x8
-- Read Current (typical) less than 1 mA (5.5V) {one block of 128 byles)
- Write Current (typical) less than 3 mA (5.5V) - 1524C02-2 and |524(t3]02'33 256x8
i block of 256 byles)
* Low Voltage Operation {one ;
- 1524C01-2, 1524C02-2, 1524C04-2 B aas Foailk
: {two blocks of 256 bytes)
1S24C08-2 & 1524C16-2: Ve = 1.8V 10 5.5V i
. - . - 1524C08-2 and |S24C08-3: 1024x%x8
--18524C01-3,1524C02-3, 1S24C04-3. s
; {four blocks of 256 bytes)
1524C08-3 & 1524C16-3: Vec = 2.5V 10 5.5V 1824162 and 1SPAC16-3: 2048XA
+ 100 KHz (1.8V} and 400 KHz (5V) Compatibitity s ) -

{eight blocks of 256 bytes)
+ Page Write Buffer
« Two-Wire Serial Interface
-- Bi-directional data transfer protocol

« Hardware Data Protection
-- Write Protect Pin
* Sequential Read Feature

« Filtered Inputs for Noise Suppression « HighReliability
= 8-pin PDIP and 8-pin SOIC packages --Endurance: 1,000,000 Cycles
* 8-pin TSSOP (1K, 2K & 8K only) -- Data Retention: 100 Years
+ 8-pinMSOP (1K,2K only) « Commeicial and Industrial temperature ranges
+ Selflime wrile cycle with aute clear
-5ms @ 2.5V

PRODUCT OFFERING OVERVIEW

Part No Voltage Speed Standby ICC Read ICC Write ICC Temperature
1824C01-2 = 1.8V-55V 100 KHz <4 A 1mA 3mA Ci
1524C01-3 2.5V-5.5V 400 KHz <8 A 1 mA 3mA cl
1S24C02-2 1.8V-5.5V 100 KHz < 4 pA 1mA 3 mA Cl
1524C02-3 2.5V-5.5Y 400 KHz <8 LA 1mA 3mA cl
1824C04-2 1.8V-5,5V 100 KHz <4 yA 1 mA 3ImA G,
1S24C04-3 2.5V-5.5V 400 KHz <8 PA 1mA 3mA (oR
IS24Co8-2  1.8V-5.5V 100 KHz <4 pA 1mA 3 mA 5.1
1S24C08-3 2.5V-5.5V 400 KHz <8 A 1 maA 3 mA C.l
1S24C16-2 1.8V-5.5V 100 KHz <4 A 1 mA 3 mA C.l
1524C16-3 2.5V-5.5V 400 KHz <8 pA 1mA 3 mA Gl
PIN CONFIGURATION

8-Pin DIP and SOIC
8 Pin TSSOP (1K, 2K and 8K)
8-Pin MSOP (1K, 2K)

St
Ao [ 1 g[] vce
Al 2 71] wp
A2 [ 6]] scL
GND [ 4 5] SDA




PIN DESCRIPTIONS
AQ-A2

Address Inputs

SDA Serial Address/Data VO
SCL Serial Clock Input
WP Write Protect Input
Vee Power Supply
GND Ground
SCL

This input clock pin is used to synchrenize the data
transfer to and from the device.

SDA

The SDAIs aBi-directional pin used totransfer addresses and data
intoandoutof thedevice. The SDApinisanopendrainoutputand
can be wire-Ored with other opendrainoropen collectoroutputs.
The SDAbus reguiresapullup resistarto Vee.

AD, A1, A2

The A0, A1and A2 arethe device addressinputs, ThelS24CC1 and
1S24C02 use the A0, A1, and A2 forhardware addressing anda
total of 8 devices maybe used on asingle bus system.

FUNCTIONAL BLOCK DIAGRAM
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The 1524C04-2and 1524C04-3uses A1 and A2 pinsforhardwirs
addiessingand atotaloffour devices may be addressed onasingle
bus system. The AGpinisnotusedby1S24C04-2 0r1S24C04-3.
Thispincanbeleftfloatingortiedto GND orVee.

The 1S24C08-2 and 1S24C08-3 only use A2 input for hardwire
addressingand atotalof twodevices maybe addressed ona single
bus system. The ACand A1 pins are notused by 1S24C08-2and
1S24C0e-3. They maybe leftfloating ortied to either GND or Ve,

Thesepinsarenotusedby1S24C16-2and|S24C18-3. Adand Ad
may be left floating ortied to eitherGND or Vee. A2 sheuldbe tied
loeither GND or Vec.

WP

WP is the Write Protect pin. On the 24C01, 24C0, 1524C04
and 24C08. if the WP pinis tied to Voo the entire array
becomes Write Protecled (Readonly). On the 24C16, if the
WP pin is tied to Vce the upper half array becomes Write
Protected (Read only). When WP is tied to GND or left
floating normal reacfwrite operations are allowed 1o the
device.

HIGH YOLTAGE
Ve [8) | GENERATOR,
TIMING & CONTROL
|- - ‘
SDA (5= o
SCL[E M CONTROL i R
wp [T » ) o g
: 'S el EEPROM
SLAVE ADDRESS i w ARRAY
w1  REGISTER & < »
= COMPAPATOR
F Y
k
WORD ADDRESS 1' %
COUNTER Y /
DECODER
: e
Sl — —— A
X REGISTER




8-bit A/D and D/A converter
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PCF8591

1

L]

.

-

.

®

-

.

-

FEATURES
Single power supply
Operating supply voltage Z5V1io 6V
Low standhby current
Serial inputioutput via 12C-bus
Address by 3 hardware address pins
Sampling rate given by RC-bus speed

4 analog inputs programmable as single-ended or
diffarential inputs

Auto-incrementad channel selection

Analeg voltage range from Vg to Vpp
On-chip track and hold cireuit

8-bit successive approximation A/D coriversion
raultiplying CAC with ane analog cutput.

APPLICATIONS
Closed loop control systems

Low power converter far remote data acquisition
Battery operatad equipment

Acquisition of analog values in automotive, audio and

TV applications.

3 GENERAL DESCRIPTION

The PCFE591 is a single-chip, single-supply low power
2-bit CKOS data acquisition device with four analog
inputs, one analeg eutputand a serial 12C-bus intziface.
Three address pins AQ, Al and AZ are used for
programming the hardware address, allowing the use of
up to eight deviees connected to the 12C-bus without
additionalhardware, Address, controland data to and from
the device are transferred serially via the two-line
bidirectional 12C-bus.

The functions of the devies include analog input
miitiplexing, on-chip track and hold function, 8-hit
analog-to-digital conversion and an 2-bit digital-to-analog
corversion. The maximum conversion rateis given by the
maximum speed of the 12G-bus.

4 ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIFTION VERSION
PCFE591P DIP16 plastic dual in-line package; 16 lzads (300 mily SOT38-4
PCF8591T SO16 plastic small outline package; 16 leads; body width 7.5 mm S0OT162-1




5 BLOCK DIAGRAM
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SCL—»] A—N
SDATIh ceus | | ] l
—
A1 —p| INTERFACE —— STATUS | |DAC DATA | | ADC DATA
A2 —» REGISTER| |REGISTER| |REGISTER
EXT +iL
VDD —1#{ POWER ON =
Vss— RESET CONTROL
LOGIC
P | OSCILLATOR .
AINC 4
AINT— ] ANALOGUE 5‘1{‘:&'—5 = SUCCESSIVE
AINZ ——{ MULTIPLEXER B HOLD COMPARATOR APPROXIMATION
AINZ— e REGISTERLOGIC
SAMPLE [TTTITTI
AOUT 44— |—<7 AND e T VREF
Hoto [© L AGND
MEalT
Fig.1 Block diagram.
6 PINNING
SYMBOL PIN DESCRIPTION
AING 1 analog inputs (A/D convertar)
Al 2
AIN2 3 Ao [ U 18] Vo
AINZ 4 AN 2] 15] AcuT
AD 5| hardware address AN2[3] %] VRer
Al > 23 [4 | [13] AGND
A 7 PCF8591P
. 0[] [ ext
Vag negative supply voltage
== 3 - , at[5] [17] osc
SDA ¢ 112C-bus data input/output
SCL 10 | 12C-bus clock input #2(7] 0] scL
OSC 11 | oscillator innutioutput Ves [5] 9 | sDa
EXT 12 | externaliintzrnal switeh for [T
oscillator input
AGND 1% | analeg ground
VREF 14 | voltage reference input
o IA f
AQUT 15 | analog output (D/A converter) Fig.2 Piring diagrant (DIP16),
Vob 16 | positive supply voltage
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