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Abstract

This report describes a design and construction of 3D Scan System Machine. This

machine composes of two important main parts which are software and hardware. The software
will control and command of 3D scan system machine. The software is written in LabVIEW 7.0
program. LabVIEW program will contact to microcontroiler through serial port of computer. It
also control velocity of step motor on 3 axis according to user adjust on LabVIEW program. The
hardware is mechatronic system that consist of 3 axis which are X-axis Y-axis and Z-axis,
independent from each other axis. They are controlled by step motor with a driver circuit from

microcontroller. The screw with a slide bar is to guide the system.
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PDIP (46 pin}
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HIUWDTAADY 2 A
} ] o - -
3.3.16 unlvdeyatumisonnudrlisunsudaonszuaums 1D ( InCircuit
Debugger ) Huwosafos 2 v
33.17 FRgennsesuez@oumioniudildsunsy'ld
d’ =
3.3.18 1Wi@os +2 B3 +5.5v
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[ »
4. ren¥Foudoginsaloynsuns SPI uaziia I'C
5. awsdemsfeyaoynsy (USART) nioumsasieduuemasea 9 ia
) ar os o ; & o .
6. TnessasvduseAunsedulies (Us101eANNTY : Brown-out detection )

womsTisedny wiafondt us 120 WTIM ( Brown-out reset : BOR )

3.4 Inuadygannwm
PICI6F87x eunsmfon Inuavoidgg muiRnuiedmuadanazmsiianldnn
° o a o &
fa 4 Tvua Taumssmuaiiiia FOSCO uaz FOSCI luS3mmos Configuration Word %3

lunsaezdoudonTnuale Tnuanily Sliswazidoaneli
RC OSCILLATOR MODE

Rext
0sC1 Internal
* B\ e Clock

Cext L bw PIC16F87X
L =

WSS
~-— QSC2/CLKOUT
Fosc/4
Recommended values: 3 ki) < Rext < 100 k(2

Cext > 20pF

a 1 o 9 o o 4 3 = = A
Eﬂ‘ﬂ 3.4 ﬂ'l‘l'ﬁ'ﬂﬂ'.lﬂ'I‘N‘ﬂ'lullﬂxﬂ’l!ﬂ‘].lll'iZﬂlﬂﬂﬂ'l'”uﬂﬂ'J'I!JE'IETQJ_QIU'INH'IWﬂHHB

TuInsaouInsames PIC16F87X ianululnua RC

1. Tnun LP ¥funTameansomsiiins Temusosnasnudianud 32kHz-200kHz

2. Tnua xT MHfunSanoansomsiiing Tammesnsguanud 200kHz-4MHz

3. Tnua HS 1$unSomeansomsiiins Tenmesanuligs 4MHz - 20MHz
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N NAME FUNCTION

't SYNC Ouipui of tne an-chip chopper oscriator.

Tne SYNC connechons The SYNG connections of ali L2975 to te
synchronized are connectad together and the oscitlator
caomponents are omitied on all but one. If an external clogk source
is usedit is injected at this terminaj.

2 GND Ground connection.

3 HOIE Open cglieclor ouiput that ndicates when the L297 is in its intial
state (ABCD = Q101;,

The transistoris open when ihis signal Is aciive.

E A Motor phase A dive signal {or pover siage.

3 INH 1 Active lowr inluit canrol for driver siage of A and B phases.
ywhen a bipotar bridge js used this signai can be usect to ensire
fast decay of load currentwhen a winding is de-energized. Also
used by chopper to requiate toad current if CONTROL inputis ‘ow

6 B tiotor phase B dove signal far power siage.

7 o Idotor prase C drive signal for pewver stage.

a INHZ Aclive low iniibit conirol for grive stages of C ant D phases.
Same functions as INH 1.

o D i#otor phase D drive signal for power stage

10 ENABLE Chip enable inpul. When ow {inactive} INK 1, INH2, A, 8, C and D
are brought «ow.

1i CONTROL Condrol input that gefines achion of chopger.

Yher lew chopper acis on INE1 and INHZ2; when nigh chapper
acts on phase lines ABCD.

i CONTROL Contral input that defines action of chopper.

When low: chopper acis on INK 1 and INH2: when high chopper
acts on phase lines ABCD.

32 Wy SV supply inpul.

13 SENSa Input for lead current sense voliage from power stages of phasas
CandD.

14 SENS, Input for ioad current sense voliage from power stages of phases
A and B.

13 Vgt Reference voltage for chopper circuit. A volage applied to this pin
determ.nes the peak load curent.
An RC network (R {o Ve, C 1o ground) coanected lo this fenminal

5 0sC determines the chopper raie. This temninalis connectea to groung
on all buk one dewvice in syachronizes muit - L297 configurations. £
= 10B9RC

i7 CWiICCW Clocksisercounterciocwise direciion conwol input.
Physical direction of moator rotation alsa cepends on connection
of wind:ngs.
Synchronlzed internalty therefore direction can he changed ot any
fime.

18 CLOCK Step clock. An actlve iy puise on this input advances the molor
one increment. The step occurs on the rising edge of Ihis signal.

717 5.7 namsaivaziBoaun g quoaled 1297
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NAME

FUNCTION

HALF/FULL

designate state 1)

Haltfu.. step select input. YWhen high selecls half siep operatian.
when low selects full step operation. One-phase-oniull slep mode
Is obmined by seleciing FULL when the L2975 tronslator is at an
even-numbered state.

Twophase-on full step mode 5 58t by selectmg FULL when the
transiatoris at an odd numbered position. (The home position is

20

Reset input. &n aciive low pulse on this inpul restores the
transtator to (he home positon (state . ABCD = §101).

719 5.7 uAAIA1UBZIDUAYDIVIAN 9 (AD)

Aueaniane wiivos £297 Higuugil 25°C usaduunassw s v.

Symbel Parameter Test condimons rMin, Typ tAax. unan
Pom Leakage current (pin 3) Vg s W i A
Viar Saturaiion vollage (pn 3) = 5mA 0.2 ¥
Vo Comparators ofisel vollage Vot Ty <] my

(pins 13, 14, 15)
ke Comparaior Ikas cument -100 10 A
(pins 13, 14, 15)
Vret Input reference votage {pn 13y 0 3 o
Lok Clock inne 0% ts
B Sel up ime 1 us
b Hodd hme 4 s
is Resel ime 1 ns
ke | Reselto clock delay 1 il

Symbol Parameter Test condntions tin, Typ Biax, Unit

v, Supply voltage (pn 12} 475 7 v
i Quyescent suRpty current {pin 12 | Cutpuls Toat g 50 BO mA
v input voliage L&.‘e 11 v
(D il 17 13, 19 20)
High 2 Wy v
i Nput current ¥V =L 100 HA
(pin 11, 17 1319 20
¥ =H 10 rA
Vien Enatle input woltixge ¢pin 103 Lo 13 A4
High 2 vy v
lar. Enabie inp current {pin 103 Von =L 100 LA
Vap = 10 BA
Ve Prase oufput voitage I = 1HmA Voo od v
{pinsd_ 8,7 &
L. = mmA Vou 39 vl
Yo Inhitsl ouipn voltage {pins &, 8} by = ma Mot G4 Vv
e BRA Vinp 5 Ja M
¥se | Sync Oulputvioltage o = TA Vavna 33 v
1, = 5mA Veway 0.8

317 5.8 querniama o lod L297
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CLOCK

cwitow X
HALE STERY : ;
FULL STEP L_ B ts A
R
AESET U o38N
: fa [ tecia ]

517 5.9 namsnnuduRusveIFy

5.2 100210UAY03 104 L1298
- fuusedudtezsioaduTwemes 138 46 v.
- WATZUEAIIIINTADN 4 A,
- useubuFIE

- Tszvutlesiuguugiinhu

Tassrdnluduvesrsesdunmoluves 1298 WunuugeodyauSad (Dual Full Bridge)
musovwnszume iy dgega 2 wouddomer (Phase) seduduonuldlunsdy 1298
S TTLewmivennaunsmih Ui adRelays) , TrAuped(Solencid) aifilusians
(Stepmotor) '1umiii'mqinmu‘lu‘laﬁﬁ"aﬁawﬂﬁmm1smﬁan'lﬁ"hi::“lﬁﬂm‘lm;mﬂ‘fm%ﬁ’a

aoagaiaunld Taorauquitul ENABLE




our cu.?m ‘Vs““%:r mérs oUTa
] i3 . a 1%
+%s5 |, N .
o { ret A
E[ 7
1
!(n)) 3 in3
(6-‘ [y ] n Enf
t * 5
. b b —Osense 8
SENSE AL m{g‘*sa l fsp WY1 )
51 5.10 Tnssarfremululoed 1298
Symbol Parameter Value Unit
Vs Power Suppiy_ 53 v
Vss Logic Supply Vellage 7 V
V:Ven | Inputend Enable Voliage 0307 y
In Peak Quitput Current {each Channel
- Non Repdiitve it = 100us) 3 A
~Repeftive (80% on -20% off {e. = 10ms) 25 A
-DC Qperation 2 A
Veens  1Sensing Voltage -1{02.3 v
Pt ___|Total Power Dissipaton (Tesse = 75°C) 25 W
Ton Junction Operating Temperature ~2510 130 “
Tsig. T, | Storage and Juncton Temperaiwre —A0 1o 150 oC

U 511 mgegandlumadianuues 1298
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4
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ot [ 7 $¢ [T} Enauen B
Erabe s - 2 3 ] mput 3
opuiz [ 3 (3 I—
aNo BT 5 s [ aenp
Tty

51l 5.12 Awmianvelod L.298

MW.15 PowersQ Name Function
115 219 Sense A; Sense B |Between this pin and ground is connecied the sense resistor io
control the current oi the load.
23 43 out 1; Qut 2 Outpuis of the Bridge A the curent that flows thraugh the load
conneded between these two pins is moenitored al pin 1.
4 & Vs Supply Voitage for the Power Ouwipin Stages.
A non-nductive 10CnF capacitor must be connected betvveen this
pin and ground.
57 i3 Input i, tnpui 2 T7L Compatible Inpuis of the Bridge A_
611 &l Enabie A; EnableB | 77L Compatible Enabe Input: the L state disahles the bridge A
(enalie A) andfor the brdge B {enable B).
8 1,10.11 26 GND Ground
9 12 V§8 Suppl Voltage for the Legic Blocks. AT100nF capacilor must be
connedea Setween this pin and ground.
10 i2 13115 input 3. input4 T7L Compatibie Inputs of the Bridge B.
1314 16:17 Out3; Qut4 Qutpuis of the Bridge B. The current thai fiovss through the load
conneced between these two pins is monitored at pin 15,
- 318 N.C. Not Connectes

117 5.13 AuoulAvodndsves lod 1298
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gaserufamaInd 7l Vs =42V, vss = 5V Tj=25°C

Symbol Parameter Test Conditions Min.  Typ. | Max. Unit
Vg Supplv Valtage {pin 4} Operative Congiton Vg +2.5 46 v
Vs Logic Supply Velizge (pin &) 4.5 5 7 W
Iz Quiescent Supply Current (pind) Mg = H: L =0 Vi=L 13 22 mA
Vv o=H 50 70 mA
Ver = L Vi =X 4 mA
lss Quiescert Curren from Vas (pin9) |Ver = H, L =0 Vi= L 24 36 mA
v o=H 7 12 mA
Ver = L V=X 5 A
Vo input Low Vollnge ~0.3 1.5 W
{ping 5.7. 19, 12)
Vg input High Voltage 23 v8S v
(pins 5, 7, 10, 12}
fa. Low Voltage input Currert V=L -10 1A
(pins&,7.10,12)
ty High Yollage Inpul Curreni Vi=rg Vg 0.6V 20 100 WA
(pins 5, 7. 10, 12}
V.. = L. |Enabte Low Voliage {pins 6, 11) -0.3 1.5 '
V., = H [Enable High verage (pins 6, i1) 23 Vig \
fan =L {Low Vollage Enatte Current Ver = L 10 nA
(pins 6, i1}
le =H [High Voltags Enable Current Var = His Vag D6V 30 100 uA
{pins 6. 11)
Vegsxp §S0OUCE Saturation Voltage L= 1A 0.95 1.35 1.7 v
|1 = 2A 2 2.7 v
Vg |SiNk Saturation Voltage l=1A () 0.Ba 1.2 1.6 v
i =2A (5 1.7 2.3 N
Viezes |Tot@aiDrop =1A (5} 1.0 3.2 v
t =2A 5 4.9 v
Viers | SENSING Voilage (pins 1, 15) -1 {13 2 v
Symbol Parameter Test Conditions Min. Typ. Max. Unit
T vy fSource Currend Turn-off Delay D5V, o0 12). (1) 16 ns
T2 (V) |Sourie Current Fad Tune DUy b 02} (4] 02 ps
Ta vy |Source Current Turn-on Delay TJhy ol Tl (2).14) 2 us
Ts (¥} [Source Cumert Rise Time Db fo P (2),(4) 07 T3
Te, (Vi) [Sink Cunent Turn-of! Detay DAVt D (S 07 us
Te (v} |Smk Current Fall Time Daf, i, 31 025 us
Ty (v} |Sink Current Tumn-Gn Deday DAV 'él;_ 3inid) 16 05
Te (v} [Smk Cuirent Fise Time 0L ton L 3044y D2 us
fo v |Commutation Frequency Yy =2A 25 40 KHz
T+ {en) | Source Cusrent Turn-off Delay JE e bru Tk (2) 14y 3 ity
T2 (Ven) |Source Cusrerk Fail Tine Yo ter i, 12) (4) 1 ne
Ty (Van) |Source Current Turn-on Detay IS Ve i) 1) 24 44 D3 ns
Ta (Wen) |Scurce Current Rize Time Dl a9l 32544 04 us
Ts (Vent Sk Current Turmn-off Dalay DA Mento UL 3. 44) 22 us
Ts (Vend }Sink Curient Foli Tine Dol il (a4} Q35 us
T7 (Ven) |Sink Curremt Turn-on Delay D5 Ve mb 19 (3, (4) 025 us
Tg (MMeqy Sk Current Rise Tune Ol twasy A 01 us

71l# 5.14 guaviam i dveslsd 1298
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INFUT

ENABLE
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For BMABLE Svatching, set T = |
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I 4
Imax(24)
907, -
0% t
o n T2 L T4
Yen, (av}
50% $ -~ e e .
$.58512

31171 5.17 Fps LU Delay Aoy 1ot Input

STEPPER
MOTOR
WiNDINGS

i

Vg
Qs Qv
o R e _i 1040
nnn | m=tone <. 'EL
13nf I : HF
Gud T ot o2 oaf oa
o I |
cwiltw |2 18 T, [} 6  aflm
_— iy & ) er— H
L o 7
HaLFFUL,
LIBEN
L1000 o2 2 ol
Emame | o [N s
¥ n3
ret ® Py (LT - L
i
;1: 13t ) oot ol o7 onl
! L__sewser |
' SENSE §
CONTROL HOME

Syl
"5;5]-"51
S-5B4EIL

Vee it 2V @1=2A
Dt 1o D8 = Z A Fast diodes { tr < 200ns
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7.2 msniszeglumsindoun nemsTuianw 1 STEP
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#include <16F877.h>

#define TxD
#define RxD

PIN_Cé
PIN_C7

#define CLOCK_SP 20000000

#fuses NOLVP,NOWDT,HS,NOPROTECT

#use delay (clock=CLOCK_SP)

#use  rs232(baud=9600,xmit=TxD,rcv=RxD)

#include <stdlib.h>

#includc <input.c>

{MOTOR1
#define ENA_X
#define CLK_X
#define DIR_X
#MOTOR1
#define ENA Y
#define CLK_Y
#define DIRLY
/MOTOR1
#definc ENA_Z
#define CLK _Z
#define DIR_Z
/Limit Switch
#define SW_XI
#define SW_X2
#define SW_Y1
#define | SW_Y2
#define SW_Zi1
#define SW_Z2

PIN Do
PIN_DI
PIN D2

PIN_D3
PIN_D4
PIN_Ds

PIN_Dé6
PIN_D7
PIN_Ca

input(PIN_AQ)
input{PIN_A1)
input(PIN_A2)
input(PIN_A3)
input(PIN_Ad4)
input(PIN_A5)

88

fluse fast io(A)
fluse fast_io(B)

Huse fast_io(C)

#use fast io(D)

int1

SW_LX1=1,8W LX2=1,SW_LY1=1,SW_LY2-1,SW_LZI
=1,SW_LZ2=1;

int! ORG1,0RG2,STO,STP1,STP2,SCN;

int16
i,i1,i2,j,k,ST_X,ST_Y,8T Z, X MIN,SC X,SC Y,SC Z,
SC_XMIN;

char DATA_COM,PORT_COM,;

int16

DT X=0,DT_Y=0,DT_Z=0,DT_XMIN=0,MOV_X MOV

_Y,BUF_MOV;

/fFunction Phototype//

void origin_1{void);

void stop(void);

void scan(int16 SC_X, int16 SC_Y , int16 SC_XMIN),
void move_forward(intl6 DT_X , int16 DT_Y | int16
DT _Z);

void move_backward(intt6 DT_X , int16 DT_Y , int16

DT _Z);

//RS232 Interrupt Function

#INT_RDA




void rs232_isr{)

{

}

/Anterrupt form Limit Switch Function

PORT_COM = getc();

ifPORT_COM ="'X"}
DT_X = gethex();

iPORT_COM ="Y")
DT_Y = gethex();

ilPORT_COM —'Z)
DT_Z = gethex();

ifPORT_COM =='S")
DT_XMIN = gethex(};

ilPORT_COM == 'C")
DATA_COM = getc();

if(]jATA_COM =7

{
STO=1;

} else STO =0,

disable_interrupts(INT_RDAY},

enable_interrupts(INT_RDA);

#INT_EXT

void interrupt_port_a(void)

{

HLimit Switeh AXIS-X
ilSW_X1=0)
{
SW LX1=0
delay _ms(20);
1
else SW_LX1=1;
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iSW_X2=0)

{
SW_LX2=0;
delay _ms(20);

)

else SW_LX2=1;

/Limit Switch AXIS-Y
if(SW_Y1=0)
{
SW_LY1=0;
delay_ms(20);
H
else SW_LY1=1;

ifSW_Y2=—0)
{
SW_LY2=0;
delay_ms(20);
}
else SW_LY2=1;

#Limit Switch AXIS-Z
if(SW_Z1==0)
{
SW_LZ1=0;
detay _ms(20);
}
clse SW_LZ1=1;

if(SW_Z2==0)




SW_LZ2=0;
delay_ms(20);
}
else SW_1LZ2=1;
disable_interrupts(INT_EXT),

enable_interrupts(INT_EXT);

/fFunction origin//
void origin_1{void)
{

output_high(ENA_X);

output_high(ENA_Y);

output_high(ENA_Z);

SW_LX1=1;

SW_LY1=1;

SW LZI-1;

While(SW_LZ1)

{
output_high(DIR_Z});
output_high(CLK_Z);
delay us(1200);
output_low(CLK_Z);
delay_us(1200);
iflSTO=1
{

stop(};
break;

SW_LZ1=1;

for(i=0; i<500; i++)

{
output_low(DIR_Z);
output_high(CLK_Z);
delay_us(1100);
output_low(CLK_Z);
delay us(1100);
ifiSTO=0n
{

stop();

break;

}

While(SW_LX1 && SW_LY1)

{
output_low(DIR X);
output_low(DIR_Y);
output_high(CLK_X);
output_high(CLK_YY);
delay_us(1050);
output_low(CLK_X);
output_low(CLK_Y);

delay_us(1050);

if[STO=1)
{
stop();
break;
¥
}
if(SW_LX1—0)
{

for(i=0; i<1250; i++)




output_high(DIR_X);
output_high(CLK_X);
delay us(1000);
output_low(CLK_X);
delay_us(1000);
if[STO=1)
{

stop();

break;

}
SW LX1=1;
While(SW_LY1)
{
output_low(DIR_Y?);
output_high(CLK_Y);
delay_us(950);
output_low({CLK_Y};
delay_us(950;
iflSTO==1}
{
stop();
break;

}
SW_LY1=1;
for(i=0; 1<2500; i++)
{
output_high(DIR_YY);
output_high(CLK_Y);

delay_us(950);
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output low(CLK_YY},
delay _us(950);
if(STO=1n
¢

stop(};

break;

H
if(SW_LY1=0)
{
for(i=0; i<2500; i++)
{
output_high(DIR_YY);
output_high(CLK_Y},
delay_us(950;
output_low(CLK_Y};
detay_us(950);
if(STO=1)
{
stop();
break;

}
SW_LY1=1;
While(SW_LX1)
{
output_low{DIR_X);
output_high(CLK_X);
delay_us(1000);
output_low({CLK_X);

delay_us(1000);




iflsTO=1)
{
stop();
break;

}
SW_LX1=1;

for(i=0; i<1250; i++)

{

output_high(DIR_X);
output_high(CLK_X);

detay us{1000);

output_low(CLK X);

delay _us(1000);
iflSTO=1)
{
stop();
break;
3

}
stop();

break;

void origin_2(void)

{
SW_LX1-1;
SW_LYI-1;
output_high(ENA_X);
output_high(ENA_Y);
output_low(ENA_Z);

while(SW_LX1)
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output_low(DIR_X);
output_high(CLK_X);
delay us(1000);
output_low(CLK_X);

delay us(1000);

if(STO=—1)
{
stop();

break;

}

for(i=0; i<1250; i++)

{
output_high(DIR_X);
output_high(CLK_X);
delay_us{1000);
output_tow(CLK_X);

delay _us(1000};

iflSTO=1
{
stop();
break;
}
}
while(SW_LY1)
{

output_low(DIR_Y);
output_high{CLK_Y);
delay_us(950);

output_low(CLK_Y);




delay_us(950);
i(STO==1)
{
stop();
break;

}
for(i=0; i<2500; i++)
{
output_high(DIR_Y);
output_high{CLK_Y);
delay_us{(950);
output_low(CLK_Y);
delay_us(950);
if[STO=1)
{
stop();
break;

stop();
break;

/fFunction move_forward//

void move_forward(int16 DT_X, int16 DT Y,

int16 DT_Z)

{
output_high(ENA_X);
output_high(ENA_Y);
output_high(ENA_Z);
ST_X = DT_X*250;
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ST_Y =DT_Y*250;

ST_Z=DT_Z*250;

(ST _X>ST_Y)

{

BUF MOV =ST X-ST Y;
SW LX2=1;
SW_LY2-=1;

i=0;

while(SW_LX2 && SW_LY2 && i<ST_Y)

{
output_high(DIR_X);
output_high(DIR_Y);
output_high(CLK_X);
output_high(CLK_Y);
delay_us(1100;
output_tow(CLK_X);
output_low(CLK_Y);
delay us(1100);
i++;
if[STO==1)
{
stop();
break;

}
ifi==ST_Y)
{
for(j=0; j<BUF_MOV; j++)
{
output_high(DIR_X);
output_high(CLK_X);




delay us{1000);
output_low(CLK X);

delay_us(1000);
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output_low(DIR_X);
output_high{CLK_X);

delay_us(1000);

i{STO == output_low(CLK_X);
delay _us(1000);
stop(); iSTO=1)
break; i
} stop();
if(SW_LX2=0) break;
{ ¥
for(j=0; j<1250; j++) 1
{ SW LX2=1;

output_low(DIR_X); while(SW_LY2 && i<ST_Y)
output_high{(CLK X); {
delay_us(1000); output_high(DIR_Y);
output_low(CLK_X); output_high(CLK_Y);

delay_us(1000); delay_us(1000);

ifSTO=1) output_low(CLK_Y);
{ delay_us(1000);
stop(); it
break; if[STO=1)
} {
3 stop();
SW_LX2=1; break;
} ¥
} }
i=o iflSW_LY2=0)
} {
iSW_LX2=0) for(j=0; j<1250; j++)

{
for(j=0; j<1250; j++)

{

{
output_low(DIR_Y);
output_high(CLK_Y);




95

delay_us(1000);
output_low(CLK_Y);
delay_us(1000);
if([STO == 1)
{

stop();

break;

}
SW_LY2=1;

b
if(SW_LY2—0)
{
for(j=0; j<1250; j++)
{
output_low(DIR_Y);
output_high(CLK_Y);
delay_us(1000);
output_low(CLK_Y);
delay_us(1000);
if(STO=1)
{
stop();
break;
}
}
SW_LY2=1;
while(SW_LX2 && i<ST_Y)
{
output_high(DIR_X);
output_high(CLK_X);

delay_us(1000);
output_low(CLK_X);

dclay_us(1000);

it
if[STO=1)
{
stop();
break;
}
}
iTSW_LX2—0)
{
for(j=0; j<1250; j++)
{

cutput_low(DIR_X);
output_high(CLK_X),
delay us(1000);
output_low(CLK_X);
delay_us(1000);
if(STO=1)
{

stop();

break;

SW_LX2-1;

else
{
for(j=0; j<BUF_MOV; j++)
{
output_high(DIR_X);
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output_high(CLK_X); {

delay us(1000); BUF_MOV=S8T Y -S8T_X,

output_low(CLK_X); SW_LX2=1;

delay us(1000); SW_LY2=1

if(STO=1n i=0;

{ while(SW_LX2 && SW_LY2 && i<ST_X)
stop(); {

break; output_high(DIR_X);

} output_high(DIR_YY);

iflSW_LX2=0) output_high(CLK_X);

{ output_high(CLK _Y);
for(j=0; j<1250; j++) delay_us(1100);

{ output_low(CLK_X);
output_low(DIR_X); output_low(CLK_Y);
output_high(CLK_X); delay us(1100);
delay_us(1000); i
output - low(CLK_X); iflSTO=1)
delay_us(1000); {
iflSTG=1) stop();

{ break;
stop(); }
break; }
} ifli=ST_X)
} {
SW LX2=1; for(j=0; j<BUF_MOV; j++)
} {
} output_high(DIR_YY),
} output_high{CLK_YY);
} delay_us(1000);
} output_low(CLK_Y);

detay_us(1000);

if(ST_Y > ST X) ifSTO=1)

— e N gy -1 S S
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{
stop();
break;
}
if(SW_LY2—0)
{
for(j=0; j<1250; j++)
{
output_low(DIR_Y);
output_high(CLK_Y);
delay_us(1000),
output_low(CLK_Y});
delay_us(1000);
ifSTO=1
{
stop();
break;

}
SW_LY2=1;

i=0;
}
HSW_LY2—0)
{
for(j=0; j<1250; j++)
{
output_low(DIR_Y);
output_high(CLK_Y);
delay_us(1000);

output_low(CLK_Y);

delay_us(1000);
i(STO=—1)
{
stop();
break;

1
SW LY2=1,
while(SW_LX2 && i<ST X)
{
output_high(DIR_X);
output_high(CLK_X);
delay_us(1000);
output_low(CLK_X);
delay_us(1000);
i+
if(STO==1)
{
stop();
break;

}
iflSW_LX2—0)
1
for(j=0; j<1250; j++)
{
output_low(DIR_X);
output_high(CLK_X);
delay_us(1000);
output_low{CLK_X);
delay_us(1000);

iflSTO=—1)




stop();
break;

SW LX2-1;

iflSW_LX2=0)
{
for(j=0; j<1250; j++)
{
output_low(DIR_X);
output_high{CLK_X);
delay_us(i000);
output_low{CLK_X);
delay_us(1000);
if[STO=1)
{
stop();
break;
h

}
SW_LX2=1;

while(SW_LY2 && i<ST_X)

{
output_high(DIR_YY);
output_high(CLK_Y);
delay_us(1000);
output_low(CLK_Y);

delay_us(1000);
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i++;

if{STO == 1)

stop();
break;

¥
if(SWfLY2=0)
{
for(j=0; j<1250; j++)
{
output_low(DIR_Y);
output_high(CLK_Y),
delay_us(1000);
output_low(CLK_Y),
delay_us(1000);
iflSTO=1)
{
stop(};
break;
h

SW LY2=1;

else

for(j=0; j<BUF_MOV, j++)

{
output_high(DIR_Y);
output_high(CLK_Y);
delay_us(1000);

output_low(CLK_Y);




delay us(tooo),
ifSTO=1)
{
stop();
break;
H
if(SW_LY2=—0)
{
for(j=0; j<1250; j++)
{
output_low(DIR_Y);
output_high{(CLK_Y);
delay_us(1000);
output_low(CLK_Y);
delay_us(1000);
fSTO=1)
{
stop();
break;

}
SW_LY2=1;
i

iflST_X=—ST Y)
{
SW LX2=1;
SW LY2-1;
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i=0

while(SW_LX2 && SW_LY2 && i<ST_Y)

{

}

output_high(DIR_X);
output_high(DIR_Y});
output_high(CLK_X);
output_high(CLK_Y);
delay us(1100);
output_low{CLK_X);
output_low(CLK_Y);
delay_us(1100);
i+t
if(STO = 1)
{

stop();

break;

if(SW_LX2—0)

{

for(j=0; j<1250; j++)
{
output_low(IDIR_X);
output_high(CLK_X);
delay_us(1000);
outpul_tow(CLK_X);
delay us(1000);
if[STO = 1)
{
stop(};
break;




} }
SW_LX2=1; }
while(SW LY2 && i<ST_Y) iSW_LY2=0)
{ {
output_high(DIR_Y); for(j=0; j<1250; j++)
output_high(CLK_Y); {
detay us(1000); output_low(DIR_Y);
output_low(CLK_Y); output_high{(CLK_Y);
delay us(1000); delay_us(1000);
H+; output_low(CLK_Y);
iRSTO=1) delay us(1000);
{ if(STO=1)
stop(); {
break; stop();
t break;
H }
if(SW_LY2=0) }
{ SW Ly2=1;
for(j=0; j<1250; j++) while(SW_LX2 && i<ST_Y)
{ {
output_low(DIR_Y); output_high(DIR_X);
output_high(CLK_Y); output_high(CLK_X),
delay_us{1000); delay us(1000);
output_tow{CLK_Y); output_low{CLK_X);
delay_us(1000; delay_us(1000);
i(STO—1) i++;
{ if(STO=1)
stop(); {
break; stop();
} ' break;
} t

SW_LY2=1; }




if(SW_LX2—=0)
{
for(j=0; j<1250; j++)
{
output_low(DIR_X);
output_high(CLK_X);
delay us(1000);
output_low(CLK_X);

delay_us(1000);

i(STO=1)
{
stop();
break;
}
}
SW_LX2=1;
H
}
H
i=0;
SW LZ2=1;

while(i<ST_Z && SW_LZ2)
{
output_low(DIR_Z);
output_high(CLK_Z);
delay_us(1000);
output_low{CLK_Z};
delay_us(1000);
it++;
if(STO =1}
{
stop(};

A
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break;

3
}
iSW_L7Z2—0)
{

for(j=0; j<500; j++)
{
output "high(DIR_Z};
output_high(CLK_Z);
delay_us(1000);
output_low(CLK_2);
delay us(1000);
if(STO=1)
{
stop();
break;

SW_LZ2=1;

BUF_MOV =0,

DT X=0;
DT_Y =0;
STP1=0;
break;




/fFunction move_backward

void move backward(inti6 DT_X, inti6 DT Y

,int16 DT_Z)

{
output_high(ENA_X);
output_high(ENA_Y);
output_high(ENA_Z);
ST X = DT_X*250;
ST_Y =DT_Y*250;
ST_Z =DT_Z*250;

iftST_X > ST_Y)
{

BUF_MOV=_8T X-ST_Y;

SW_LX1=1;
SW LYi=1;

1=0;

while(SW_LX1 && SW_LY1 &&

i<8T_Y)
{

output_low(DIR_X);
output_low(DIR_Y);
output_high{CLK_X);
output_high(CLK_Y);
delay_us(1100);
output_low(CLK_X};
output_low(CLK.__Y);
delay us(1100);

i+
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iflSTO ==1)
{
stop();
break;
3

)
ifi=S8T_Y)
{
for(j=0; j<BUF_MOV; j++)
{
output_low(DIR_X};
output_high(CLK_X);
delay_us(1000);
output_low(CLK_X);
delzy_us(1000);
if(STO == 1)
{
stop();
hreak;

iflSW_LX1—0)
{
for(j=0; j<1250; j++)
{
output_high(DIR_X);
output_high(CLK_X);
detay us(1000);
output_low(CLK_X);

delay_us(1000);




ifSTO=1
{
stop(};
break;

}
SW LX1=1;

if(SW_LX1=0)
{
Tor{(j=0; j<1250; j-++)
{
output_high(DIR_X};
output_high(CLK_X);
delay_us(1000);
output_low(CLK_X},
delay_us(1000);
iSTO=1)
{
stop();
break;
}
}
SW_LX1=1;
while(SW_LY1 && i<ST_Y)
{
output_low(DIR_Y);
output_high(CLK_Y);

delay_us(1000);
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output_low(CLK_Y),
delay us(1000);
i+
if(STO=1)
{

stop();

break;

t
if(SW_LY1==0)
{
for(j=0; j<1250; j++)
{
output_high(DIR_Y);
output_high(CLK_YY);
delay_us(1000);
output_low(CLK_Y);
delay_us(1000);
if(STO=1)
{
stop{),
break;

SW_LYi1=1;

ilSW_LY1=0)
{

for(j=0; j<1250; j++)




output_high(DIR_Y);
output_high{CLK_Y);
delay_us{1000);
output_low(CLK_Y);
delay_us(1000);
if(STO=1)
{
stop();
break;

}
SW LY1=1;
while(SW_LX1 && i<ST_Y)
{
output_low(DIR_X);
output_high(CLK_X);
delay_us(1000);
output_low(CLK_X);

delay_us(1000);

i+
if(STO~==1)
{
stop();
break;
}
}
fISW_LX1=0)
{
for(j=0; j<1250; j++)
{

output_high(DIR_X};
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output_high(CLK_X);
delay_us{1000);
output_low(CLK_X);
delay _us(1000);
if(STO==1)
H

stop();

break;

}
SW LXi=1

else

for(j=0; j<BUF_MOV; j++)
{
output_low(DIR_X);
output_high(CLK_X);
delay_us{(1000);
output_low(CLK_X);

delay_us(1000);

ifSTO=1)
{

stop();

break;
}
if[SW_LX1=—0)
{

for(j=0; j<1250; j++)

{
output_high(DIR_X);
output_high(CLK_X);
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delay_us(1000);
output_low(CLK_X);
delay_us(1000);
if(STO=1
{

stop();

break;

!
SW_LX1=1;
}

ilST_Y > ST_X)
{
BUF_MOV =ST_Y - ST _X;
SW_LX1=1;
SW LYi-=1;
i=o;

while(SW_LX1 && SW LY1 &&

i<ST_X)

{

output_low(DIR_X),
output_low(DIR_Y),
output_high(CLK_X),
output_high(CLK_Y),
delay_us(1100),
output_low(CLK_X);
output_low(CLK_Y);

delay_us(1100);
i
if(STO ==1)
{

stop();

break;

}
if(i=ST_X)
{
for(j=0; j<BUF_MOV; j++)
{
output_low(DIR_Y);
output_high(CLK_Y),
delay_us(1000);
output_tow(CLK_Y);

delay_us(1000);

ifiSTO=1)
{

stop();

break;
1
iflSW_LY1=0)
{

for(j=0; j<1250; j++)

q
output_high(DIR_Y);
output_high(CLK_YY);
delay us(1000);
output_tow(CLK_Y);
delay_us(1000);

iSTO=—=1)
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{ delay us(1000);
stop(); i+t
break; iflSTO=1)
} {
} stop();
SW_LYi1=1 break;
1 )
} H
i=0; iflSW_LX1=—=0)
} {
ifSW_LY1==0) for(j=0; j<1250; j++)
{ {

for(j=0; j<1250; j++) output_high(DIR_X),
{ output_high(CLK_X);
output_high(DIR_Y), delay_us(1000);

output_high(CLK_YY), cutput_low(CLK_X);

delay_us(1000);

output_low({CLK_Y); if(STO=—1)
delay us(1000); {
ifSTO==1) stop();
{ break;
stop(); }
break; H
} SW_LX1-1;

} }

SW_LY1=1; )

while(SW_LX1 && i<ST_X)

{ if(SW_LX1=0)
output_low(DIR_X); {
output_high(CLK_X); for(j=0; j<1250; j++)
delay_us(1000); {

output_low({CLK_X);

delay_us(1000);

output_high(DIR_X);
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output_high(CLK_X);
detay us(1000),
output_low(CLK_X);
delay_us(1000);
iflSTO=1)
{
stop();
break;

}
SW LX1=1;
while(SW_LY2 && i<ST_X)
{
output_low(DIR_Y);
output_high(CLK_Y);
delay us{1000);
output_low{CLK_Y);

delay us(1000);

i+
if(STO =1)
{
stop(};
break;
H
b
if(SW_LY1=0)
{
for(j=0; j<1250; j++)
{

output_high(DIR_YY);
output_high(CLK_Y);

delay us(1000);

output_low(CLK_Y);
delay_us(1000);
if(STO=1
{

stop();

break;

}
SW_LY1=1;

else

for(j=0; j<BUF MOV, j++)
{
output_low(DIR_Y),
output_high(CLK_Y);
delay_us{1000);
output_low(CLK _Y);
delay_us(1000),
ilSTO="n
{
stop();
break;
}
iflSW_LY1—0)
{
for(j=0; j<1250; j++)
{
output_high(DIR_Y);
output_high(CLK_YY);
delay_us(1000};

output_low(CLK_Y);




108

delay us{1000; stop();
iflSTO=1) break;
{ }
stop();
break; }
} iflSW_LX1==0)
} {
SW_LY1=1 for(j=0; j<1250; j++)
} {
} output_high(DIR_X);
} output_high(CLK_X);
b delay us(1 000)';
} output_low(CLK_X);
(ST _X=—ST _Y) delay_us(1000);
{ iflSTO=1)
SW_LX1=1; {
SW_LYl=1; stop();
i=0; break;
while(SW_LX1 && SW_LY1 && ¥
i<ST_Y) h
{ SW_LXi=1;
output_low(DIR_X); while(SW_LY1 && i<ST Y)
output_low(DIR_Y); {
output_high{(CLK_X); output_low(DIR_Y);
output_high(CLK_Y); output_high{(CLK_Y);
delay_us(1100); delay _us(100G);
output_low(CLK X); output_low(CLK_Y);
output_low(CLK_Y}; delay_us(1000);
delay_us(1100); i+
i+ if(STO =1}
if(STO=1) {

{ stop();




break; {
¥ stop();
} break;
if(SW_LY1=0) }
{ }
for(j=0; j<1250; j++) SW L¥1=1;
{ while(SW_LX1 && i<ST_Y)
output_high(DIR_Y); {
output_high(CLK_Y); output_low(DIR_X);
delay_us(1000); output_high(CLK_X);
output low{CLK_Y); delay _us(1000);
delay_us(1000); output_low(CLK_X);
if{STO==1) delay us(1000);
{ A
stop(); ifiSTO==1)
break; {
} stop();
} break;
SW_LY1=1; }
} )
} if(SW_LX1=0)
{
if(SW_LY1—=0) for(j=0; j<1250; j++)
{ {
for(j=0; j<1250; j++) output_high(DIR_X);
{ output_high(CLK_X);
output_high(DIR_Y); delay_us(1000);
output_high(CLK_Y), output_low(CLK_X);
delay_us(1000); delay_us(1000);
output_low(CLK_YY; If{(STO ==1)
delay_us(1000); {

if(STO=1) stop();
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break; delay_us(1000);
) if(STO = 1)
} {
SW_LX1=1; stop(};
} break;
} }
} }
}

=0,

SW_LZI=1; SW LZ2=1;

while(i<ST _Z && SW_LZ1) BUF_MOV =yo;

{ DT_X=0,
output_high(DIR_Z}); DT Y =0,
output_high(CLK_Z); STP1=0;
delay_us(1000); break;
output_low(CLK_Z); }

delay _us(1000);

i+t /fFunction scan//
if(STO=1) void scan(int16 DT_X , intt6 DT_Y , int16 DT_XMIN})
{ {
stop(); output_high(ENA_X);
break; output_high(ENA_YY);
} output_high(ENA_Z);
} ST_X=(DT_X*250)(DT_XMIN*2);
if(SW_LZ1==0) ST_Y =DT_Y*250;
{ DT_XMIN;
for(j=0; j<<500; j++) for(j=0; j<=8T_X-1; j++)
{ {
output_low(DIR_Z); for(i=0; i<=8ST_Y; itt+)}
output_high(CLK_Z), {
delay _us(1000}; output_high(DIR_Y);

output_tow(CLK_Z); output_high(CLK_Y);




delay_us(1000),
output_low(CLK_Y);
delay_us(1000);
ifISTO == 1)
{

stop();

break;

}

for(i=0; i<DT_XMIN; i++)

{

output_high{DIR_X);
output_high{(CLK_X);
delay_us(1200);
output_low(CLK_X),
delay_us(1200);
fISTO=1)
{

stop(};

break;

}
for(i=0; i<=ST_Y; i++)}
{
output_low{DIR_Y);
output_high(CLK_Y);
delay_us(1000);
output_low({CLK_Y);
detay_us(1000);
if(STO=1)
{
stop(};
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break;

}
for(i=0; i<DT_XMIN;, i++)
{
output_high(DIR_X),
output_high(CLK._X);
delay_us(1200);
output_low(CLK_X);
delay_us(1200);
iflSTO=1)
{
stop();
break;

}
for(j=0; j<=8T_X-1; j++)
{
for(i=0; i<=ST_Y; i++)
{
output_high(DIR_Y);
output_high(CLK_YY);
delay_us(1000);
output_low(CLK_Y);
delay us(1000);
if[STO=1)
{
stop();
break;



for(i=0; i<DT_XMIN; i++)

{

output_low(DIR_X),
output_high(CLK_X);
delay_us(1200;
output_low(CLK_X);
delay us(1200;
if(STO=1)
{

stop();

break;

I
for(i=0; i<=ST_Y; i++)
{
output_low{DIR_YY);
output_high(CLK_Y);
delay_us(1000),
output_low(CLK_Y);
delay_us{1000);
if(STO =1)
{
stop();
break;

for(i=0; i<DT_XMIN; i++)

{
output_low(DIR_X);
output_high(CLK_X);

delay _us(1200);
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output_low(CLK_X);
delay us(1200);
if(STO=1)

{

stop();
break;

/fFunction stop//

void stop(void)

{
output_low(ENA_X};
output_low(ENA_Y);
output_low(ENA_Z);

//Function main//

void main(void)

{
set_tris_a(0xFF);
sct_tris_c(0x80);

set_tris_d(0x00);

#idisable_interrupts(GLOBAL);
enable_interrupts(GLOBALY);
enable_interrupts({INT_RDAY;
enable_interrupts(INT_EXT);

delay_ms(10);
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DATA_COM ='0"; $
while(1)
{

i(DATA_COM = 1)

{
origin_1();
DATA_COM=10

}

iflDATA_COM ="2)

{
oﬁgin_ZO;

DATA_COM="7"

H

if{DATA_COM == '3")

{
move_forward(DT_X,DT_Y,DT_Z},
DATA_COM ='0;

}

ifDATA_COM =='4")

{
move_backward(DT_X,DT_Y,DT_Z),
DATA_COM =0,

'

i DATA_COM ="5)

{
scan(DT X,DT_Y, DT_XMIN);
DATA_COM ='0';

}

iDATA_COM ="7)

{

}
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y ' SGS-THOMSON
4 VICROELECTRONICS

L297
L297D

STEPPER MOTOR CONTROLLERS

a NORMAL/WAWE DRIVE
s HALF/FULL STEP MODES
m CLOCKWISE/ANTICLOCKWISE DIRECTION

= SWITCHMODE LOAD CURRENT REGULA-
TION

= PROGRAMMABLE LOAD CURRENT
u FEW EXTERNAL COMPONENTS

= RESET INPUT & HOME OUTPUT

s ENABLE INPUT

DESCRIPTION

The L297/A/D Stepper Motor Controller IC gener-
ates four phase drive signals for two phase bipolar
and four phase unipolar step motors in microcom-
puter-controlled applications. The motor can be
driven in half step, normal and wawe drive modes
and on-chip PWM chopper circuits permit switch-
mode control of the current in the windings. A

ABSOLUTE MAXIMUM RATINGS

-

DIP20 S020

ORDERING NUMBERS : 297 (DIP20)
297D (SO20)

feature of this device is that it requires onily clock,
direction and mode input signals. Since the phase
are generated internally the burden on the micro-
processor, and the programmer, is greatlyreduced.
Mounted in DIP20 and SO20 packages, the L297
can be used with monolithic bridge drives such as
the L298N or L293E, or with discrete transistors
and darlingtons.

Symhol Parameter Value Unit
Vs Supply voltage 10 v
A Input signals 7 \']
Pt Tota! power dissipation (Tamp = 70°C) 1 w

Tag. T, | Storage and junction temperature -40 to + 150 °C

TWO PHASE BIPOLAR STEPPER MOTOR CONTROL CIRCUIT
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L297-L297D

PIN CONNECTION (Top view)
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L297-1297D

PIN FUNCTIONS - L297/L297D

N° NAME FUNCTION

1 SYNC Output of the on-chip chopper oscillator.

The SYNC connections The SYNC connections of all L257s to be
synchronized are connected together and the oscillator
components are omitted on all but one. If an external clock source
is used it is injected at this terminal.

2 GND Ground connection.

3 HOME Open collector output that indicates when the L297 is in its initial
state (ABCD = 0101).

The transistor is open when this signal is active.

4 A Motor phase A drive signal for power stage.

5 INH1 Active low inhibit control for driver stage of A and B phases.
When a bipolar bridge is uséd this signal can be used to ensure
fast decay of load curment when a winding is de-energized. Also
used by chopper to regulate load current if CONTROL inputis low.

6 B Motor phase B drive signal for power stage.

7 C Motor phase C drive signal for power stage.

a INH2 Active low inhibit control for drive stages of C and D phases.
Same functions as INH1.

9 D Motor phase D drive signal for power stage.

10 ENABLE Chip enable input. When low (inactive) INH1, INH2, A, B, C and D
are brought low.

11 CONTROL Control input that defines action of chopper.

When tow chopper acts on INH1 and INH2; when high chopper
acts on phase lines ABCD.

12 Vs 5V supply input,

13 SENS3 Input for load current sense voltage from power stages of phases
CandD.

14 SENS, Input for load cumrent sense voltage from power stages of phases
A and B.

15 Vret Reference voltage for chopper circuit. A voltage applied to this pin
determines the peak load cumrent.

An RC network (R to V¢c, € to ground) connected to this terminal

16 0sc determines the chopper rate. This terminal is connected to ground
on all but one device in synchronized multi - L 297 configurations f
=1/0.69RC

17 CcwicCcw Clockwise/counterclockwise direction control input.

Physical direction of motor rotation also depends on connection
of windings.

Synchronized internally therefore direction can be changed at any
time,

18 CLOCK Step clock. An active low pulse on this input advances the motor
one increment. The step occurs on the rising edge of this signai.

L3 86s-THOMSON AL




L297-L297D

PIN FUNCTIONS - L297/L297D (continued)

N° NAME FUNCTION
19 HALF/FULL Halfffull step select input. When high selects half step operation,
when low selects full step operation. One-phase-on full step mode
is obtained by selecting FULL when the L297’s translator is at an
] even-numbered state.
f—",' . Two-phase-on full step mode is set by selecting FULL when the
) translator is at an odd numbered position. (The home position is
) designate state 1).
20 RESET Reset input. An active low pulse on this input restores the
translator to the home position (state 1, ABCD = 0101).
THERMAL DATA
Symbol Parameter DIP20 | SO20 | Unit
Rinj-ams Thermal resistance junction-ambient max 80 100 °CW

CIRCUIT OPERATION

The L297 is intended for use with a dual bndge
driver, quad darlington array or discrete power
devices in step motor driving applications. It re-
ceives step clock, direction and mode signals from
the systems controller {usually a microcomputer
chip) and generates control signals for the power
stage.

The principal functions are a translator, which gen-
erates the motor phase sequences, and a dual
PWM choppercircuit which regutates the currentin
the motor windings. The translator generatesthree
different sequences, selected by the HALF/FULL
input. These are nomal {two phases energised),
wave drive {one phase energised) and half-step
(alternately one phase energised/two phases en-
ergised). Two inhibit signals are also generated by
the L297 in half step and wave drive modes. These
signals, whichconnectdirectlyto the L298'senable
inputs, are intended to speed current decay when
a winding is de-energised. When the L297 is used
to drive a unipolarmotor the chopper acts on these
lines.

Aninputcalied CONTROL determines whetherthe
chopper will act on the phase lines ABCD or the
inhibit lines INH1 and INH2. When the phaselines

411

&
g
Si

are chopped the non-active phase line of each pair
{AB or CD}is activated (ratherthan interrupting the
line then active).In L297 + 1298 configurationsthis
technique reduces dissipation in the load current
sense resistors.

A common on-chip oscillator drives the dual chop-
per. It suppliespulses at the chopper rate which set
the two flip-flops FF1 and FF2. Whenthe cumrentin
a windingreaches the programmed peak value the
voltage across the sense resistor (connected to
one of the sense inputs SENS1 or SENSz} equals
Vret and the comresponding comparator resets its
flip flop, interrupting the drive currentuntil the next
oscillator pulse arrives. The peak current for both
windingsis programmedby a voltage divideron the
Vret input.

Ground noise problems in muitiple configurations
can be avoided by synchronising the chopper os-
ciltators. This is done by connecting all the SYNC
pins together, mounting the oscillator RC network
on ane device only and grounding the OSC pin on
all other devices.




L297-L297D

MOTOR DRIVING PHASE SEQUENCES

The L297's franslator generates phase sequences Clockwise rotation is indicate; for anticlockwise ro-
for normal drive, wave drive and half step modes.  tation the sequences are simply reversed RESET
The state sequences and output waveforms for restores the transiator to state 1, where ABCD =
these three modes are shown below. In all cases 0101,

the translator advanceson the low to high transis-

tion of

HALF STEP MODE
Half step mode is selected by a high level on the HALFFULL input.

8 /1

€ A |
° L I
L S e T
INK 2 _l_J LT |

Sabprt

NORMAL DRIVE MODE
Normal drive mode (also called "two-phase-on” drive) is selected by a low level on the HALF/FULL input

when the translatoris at an odd numbered state (1, 3, 5 or 7). In this mode the INH1 and INHZ outputs
remain high throughout.

511




L297-L297D

MOTOR DRIVING PHASE SEQUENCES (continued)

WAVE DRIVE MODE

Wave drive mode (aiso called "one-phase-on” drive) is selected by a low level on the HALF/FULL input
when the translator is at an even numbered state {2, 4, 6 or B).

ELECTRICAL CHARACTERISTICS (Refer to the block diagram Tamp = 25°C, Vs = 5V unless otherwise
specified)

Symbol Parameter Test conditions Min. Typ Max. Unit
Vs Suf)ply voltage (pin 12) 4.75 7 v
Is Quiescent supply current (pin 12) | Outputs floating 50 80 mA
Vi Inpﬁt voltage Low 0.6
{(pin11, 17, 18,19, 20)
High 2 Ve
li lnput current Vi=L 100 A
| (pin11, 17, 18, 19, 20)
] Vi=H 10 aA
Ven Enable input voitage (pin 10) Low 13
High 2 A
len Enable input current (pin 10) Ven=1L 100 gA
Ven=H 10 OA
Vo Phase output voltage o = 10mA VoL 0.4 v
{pins4, 6,7,9)
lo = 5mA Vou 3.9 v
Vinh Inhibit output voltage (pins 5, 8) o = 10mA Vinh L 0.4 v
I, = 5mA Vinh H 3.9 v
Vsyne | Sync OutputVoltage o = 5mMA VsyNcH 3.3 \Y
le =5mA Vayncv 08

6111 Ly 555:THOMSON




L297-L297D

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test conditions Min. Typ Max. Unit
lieak Leakage current (pin 3) Vee=7V k] WA
Vsat Saturation voltage {pin 3) I =5mA 0.4 )"
Vorr Comparators offset voltage Vei= 1V 5 mv

(pins 13, 14, 15)
lo Comparator bias current -100 10 pA
{pins 13, 14, 15)
Vot Input reference voltage (pin 15) 0 3 v
tolk Clock time 0.5 us
ts Set up time 1 us
tH Hold time 4 ps
= Reset time 1 ps
trck | Reset to clock delay 1 Us
Figure 1.
e /
Mol
CWICCW
HALF STEP!
FULL STEP ‘s ty
RESET .584n
. il ‘el
7111

F' SLS-THOMSON




L297-1297D

APPLICATION INFORMATION
TWO PHASE BIPOLAR STEPPER MOTOR CONTROL CIRCUIT
This circuit drives bipolar stepper motors with winding currents up to 2A. The diodes are fast 2A types.

Figure 2,
oS 036V
R
£ T3
¢ T L6210
wnt T - L
GNDJ | osc _J_] :m p2] D3] o |
T 2 16 B V] [:] B 4L
cwictw |2 s A L lm ;
CLocH &
k|, : ’ | Bl
HALFIFULL " c ° o2 1
— ] STEPPER
e L297 LzgeN [l ! WmotoR
RESET _|.. ry L 2 ,3| 4 | WINCINGS
NH 1
ENABLE | | 5 I I?]
Yot lw s MIZ_J n 1 !
N3 13k 1 15 | 1

0s| 06| D?| 08 I
[ sENsEr _ |
SENSE 2 — =[]
CONTROL SYNC HOME LaSOLG/ 4
ERS‘ERQ
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Figure 3 : SynchronisingL297s
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L298

DUAL FULL-BRIDGE DRIVER

a OPERATING SUPPLY VOLTAGEUP TO 46V
e TOTALDCCURRENTUPTO 4 A

LOW SATURATION VOLTAGE
OVERTEMPERATURE PROTECTION
LOGICAL "0" INPUT VOLTAGE UP TO 1.5 V
{HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circuitin a 15-
lead Multiwait and PowerS020 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceptstandard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
steppingmotors. Two enableinputs are provided to
enable or disable the deviceindependentiyof thein-
put signals. The emitters of the lower transistors of
each bridge are connected togetherand the corre-
sponding externalterminal can be used for the con-

BLOCK DIAGRAM

e
PowerS020

Multiwatt15

DRODERING NUMBERS : 298N (Multiwatt Vert,)
L298HN {Multiwatt Horiz.)
.298P (PowerS©Q20)

nectionof an externalsensingresistor. Anadditional
supplyinput is provided so that the logic works at a
lower voltage.

Jenuary 2000
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1.298

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vg Power Supply 50 v
Vss | Logic Supply Voltage 7 v
V1, Ven input and Enable Voltage —03te7 V'
Io Peak Qutput Curent {each Channel
— Non Repetitive {t = 100us) 3 A
—Repetitive {B0% on —20% off; ton = 10ms} 25 A
—DC Operation 2 A
Vsens Sensing Violtage -1t023 v
Pt Total Power Dissipation (Tcase = 75°C) 25 w
Top Junction Operating Temperature -25 to 130 °C
Tstg, Tj  |Storage and Junction Temperature —40 to 150 °C
PIN CONNECTIONS (top view)
/ " ~ -7 I— CURRENT SENSING B
w [Ty OUTPUT A
'$’ Bw [T OuTPUT 3
12 T3 INPUT4
113 E— ENABLE 8
1w 3 mPUT3
-} —] LOGIC SUPPLY VOLTAGE Vgg
Multiwatt15 s P> ano
[ V— INPUT 2
6§ [ O ENABLEA
[ e—) INPUT 1
4 [Ty SUPPLY VOLTAGE Vg
_$_ I — OUTPUT 2
2 fo———> OUuTPUT1
\ rl o~ " 2 CURRENT SENSING A
Z TAB CONNECTED TOPIN B DIEW2404
4
eho [ 1 20 =] GND
SenseA [ 2 19 7™ SenseB
NC [T 3 18 1 N.C.
out 1§ 4 17 1 out4
ouz —} 5 PowerSO20 15 [ ouws
Ve R 6 15 [T1 input4
lputt 47 14 [ EnableB
EnabteA [__J 8 13 3 Input3
Input2 1 9 12 T vss
GND ] 10 11 [ GND
DS5IN23R
THERMAL DATA
Symbol Parameter PowerS0Q20 Multiwatt15 Unit
Rihjcase | Thermal Resistance Junction-case Max. - 3 °CIW
Rijams | Thermal Resistance Junction-ambient Max, 13 (%) 35 “CIW

(*) Mourted on aluminum substrata
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L298

PIN FUNCTIONS (referto the block diagramy}

MW.15 PowerS0O Name Function
1;15 219 Sense A; Sense B |Between this pin and ground is connected the sense resistor to
control the current of the load,
2:3 4.5 Qut1; Out 2 Qutputs of the Bridge A; the current that flows through the load
ceonneded between these two pins is monitored at pin 1.
4 6 Vg Supply Voltage for the Power Output Stages.
A non-inductive 100nf capacitor must be connecled between this
pin and ground.
5,7 7:9 Input 1; Input 2 TTL Compatibte tnputs of the Bridge A.
611 B;14 Enable A; Enable B {TTL Compatibte Enable input: the L state disables the bridge A
{enable A} and/or the bridge B (enable B).
8 1,10,11,20 GND Ground.
9 12 VSS Supply Voltage for the Logic Blocks. A100nF capacitor must be
connected between this pin and ground.
10,12 13,15 input 3; Input 4 TTL Compatible Inputs of the Bridge B.
13; 14 16,17 Cut 3; Qut 4 Qutputs of the Bridge B. The current that flows through the load
connected between these two pins is monitored at pin 15.
- 318 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs = 42V, Vas = &V, T; = 25°C; unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Supply Voltage (pin 4} Qperative Condition Vig +2.5 46 \'4
Vss l.ogic Supply Voltage (pin 9) 4.5 5 7 \'
Is Quiescent Supply Current {pin4} |Ven=H; IL=0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ven =L Vi=X 4 mA
Iss Quiescent Current from Vss (pin @) |Ven =H; IL=0 Vi=L 24 36 mA
Vi=H 7 12 mA
Ven =L Vi=X 6 mA
Vi Input Low Vollage -0.3 1.5 vV
{pins 5,7, 10, 12}
Vik Input High Voltage 2.3 VSs A
{pins 5,7, 10, 12)
li Low Voltage Input Current Vi=L -10 nA
(pins 5,7, 10,12}
i High Voltage Input Current Vi=H g Vgg 0.6V 30 100 uA
{pins 5,7, 10,12)
Voo = L |Enable Low Voltage (pins 6, 11) -0.3 15 \
Ven = H |Enable High Voltage {pins 6, 11) 2.3 Vsg N
len =L |Low Voltage Enabile Current Ven =L —10 pA
{pins 6, 11)
len = H |High Voltage Enable Current Ven = H = Vg5 0.6V 30 100 LA
{pins 6, 11)
Veesawry |Source Saturation Voltage IL=1A 0.95 1.35 1.7 Vv
W= 2A 2 2.7 3
VCEsat(L} Sink Saturation Voltage IL=1A (5) 0.85 1.2 1.6 Vv
L. =2A {5) 1.7 2.3 \
Veoesat | Total Drop IL=1A {5) 1.80 3.2 Vv
IL=2A (5) 4.9 \
Vsens Sensing Voitage (DIHS 1,15) -1 (1) 2 v
Gi 313 .
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ELECTRICAL CHARACTERISTICS {continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
T4 (V) ISource Current Turn-off Delay 0.5Vito 081, (2% (4) 1.5 us
T2 (V) |Source Currert Fall Time 8l to011. (2% (4) 0.2 us
T3 (Vi} |Source Current Tum-on Defay 0.5Vito 0.1 {2)(4) 2 us
Ta (V) |Source Current Rise Time 010, o091 (2)(4) 0.7 us
Ts {Vi} |Sink Current Turn-off Delay 0.5Vito 0.9l {3){4) 0.7 us
Ts (V}} |Sink Current Fall Time 091 o011, , (3K{4) 0.25 s
T7 (V) {Sink Current Turn-on Delay 0.5Vi10 081  (3);(4) 1.6 us
Te (V) }Sink Current Rise Time 0.1l 10091L  (3);(4) 0.2 us
fo {Vi} {Commutation Frequency fL=2A 25 40 KHz
T1{Ven) [Source Current Turn-off Delay 05Vento 0.9 (2):(4) 3 1S

T2 {(Vea) 3Source Current Fall Time 09I to 01 1L 2%{4) 1 us

T3 (Ven) {Source Current Tum-on Delay 0.5Vento 011 (2):(4) 0.3 HS

T4 {Ven) 3Source Current Rise Time 01k o091 (2);(4) 0.4 us

Ts {Ven) [Sink Current Turn-off Delay 0.5Vento 0.9 (3% (4 22 T

Tg {Ven} JSink Current Fall Time 091 o011 (3)(4) 0.35 us
T7 {Ven) $Sink Current Turn-on Delay 0.5Vento 091 (3):(4) 0.25 Hs
Tg {(Ven} FSink Current Rise Time 01l 1009 (3s(4) 0.1 us

1} 1)Sensing voltage can be —1 V for t £ 50 psec; in steady state Vagns minz —0.5 V.

2) Sea fig. 2.
31 Seafig. 4.

4) The loadmust be a pure resistor.

Figure 1 : Typical Saturation Voltage vs. Output
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Figure 2 : Switching Times Test Circuits.
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Figure 3 : Source Current Delay Times vs. Input or Enable Switching.
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Figure 5 : Sink Current Delay Times vs. Input 0 V Enabie Switching.
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Figure 6 : Bidirectional DC Motor Control.
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Figure 7 : For higher currents, outputs can be paralleled. Take care to parallel channel 1 with channei4
and channel 2 with channel 3.
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER OUTPUT STAGE

ThelL298integratestwo poweroutputstages(A; B).
The power output stage is a bridge configuration
and its outputs can drive an inductive load in com-
mon or differenzial mode, dependingon the state of
the inputs. The current that flows through the load
comes out from the bridge at the sense output: an
externalresistor (Rsa ; Rsge.) allows todetectthe in-
tensity of this current.

1.2. INPUT STAGE

Eachbridge s driven by means of fourgatesthe in-
putof which are In1; In2; EnAand In3; ind ; EnB.
The Ininputs setthe bridge state when The En input
is high ; a lowstate of the Eninputinhibitsthe bridge.
Al the inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen between both Vs and Vss, to ground,
as near as possible to GND pin. Whenthe large ca-
pacitor of the power supply is too farfromthe IC, a
second smaller one must be foreseen near the
L298.

The sense resistor, not of a wire wound type, must
be groundednearthe negative pole of Vs thatmust
be nearthe GND pin of the |.C.

7

Each input must be connected to the scurce of the
driving signals by means of a very short path.

Turn-On and Tum-Off : Before to Tum-ONthe Sup-
ply Voltageand beforeto Turnit OFF, the Enablein-
put must be driven to the Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
matic Diagram forwhich only one bridgeis needed.
The external bridge of diopdes D1 to D4 is made by
four fast recovery elements (trr < 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load current.

The senseoutputvoltage can be used to controlthe
current amplitude by chopping the inputs, or to pro-
vide overcument protection by switching low the en-
able input.

The brake function {Fast motor stop) requires that
the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the
load is higherthan 2 Amps, a paralleled configura-
tion can be chosen (See Fig.7}.

An extemal bridge of diodes are required when in-
ductive toads are driven and when the inputs of the
tC are chopped; Shottkydiodeswould be preferred.

713
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This solution can drive until 3 Amps In DC operation Fig 10 shows a second two phase bipolar stepper
and until 3.5 Amps of a repetitive peak current, motor control circuit where the current is controlled

OnFig 8itis shownthe driving ofa twophasebipolar Py the .C. L6506
stepper motor ; the needed signals to drive the in-

puts of the L298 are generated, in this example,

from the IC L297.

Fig 9 shows an example of P.C .B. designedforthe
application of Fig 8.

Figure 8 : Two Phase Bipolar Stepper Motor Circuit.

This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.
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&
L] Lo
L]
" ] STEPPER
LIN I;, “OTOR
0 17 WINDINGS
EHABLE | LT A I
¥ p—
ret = » INHZ - “IIC&
imar 3 t3 14 1% os! pe| o7
SENSED |
SENSE ?
CONTROL HOME
SV

"saﬂ"sr
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PCB17 Series

PC817 Series

High Density Mounting Type
Photocoupler

® Lcad forming type (1 type )} and taping reel type (P type )} are also available. (PC817VPC817P )
#8 TUV (VDE0S§84 ) approved type is also available as an option.

@ Features
I. Current transfer ratio
(CTR: MIN. 50% at ;= SmA ,VcE=5V)
2. High isolation voltage between input and
output (Via: 5000V m )
3. Compact dual-in-line package
PC817 :il1-channel type
PC827 : 2-channel type
PCB37 : 3-channel type
PCB847 : 4-channel type
4. Recognized by UL, file No. E64380

H Qutline Dimensions

M Applications
1. Computer terminals
2. System appliances, measuring instruments

3. Registers, copiers, automatic vending
machines

4. Electric home appliances, such as fan
heaters, etc.

5. Signal transmission between circuits of
different potentials and impedances

{ Unit : mm)
PC817
2 544026 Internal connection diagram pCa27 2544025 intemnal connection diagram
@
cTR % .TG).,. @lif]) @)%—? @'J—" m (ij) @Q?
i am\*t. 52 A Anode | O 82 '.;,
Angde mark_+* &% © FH'I mark L K FH] FH]
[0 -y T 15 &40 (&
D). @ oo @@ DOPD  q Ancde
0902 15303 @@ Cathode
1215 7.62%08 % Emﬂng{
. ollector
R, %05 - @ +05
. o 4.58 ! @ Anode P 9.66 “
% | oy s 'E—h @ Cathode | i
)l [ I? " 0.26%04 ) o
oi sl @ Emitter = F oy
§ - -;E__ N @ Collector e |
= 0.5%01 D=0t 13" = _ll.os=0s
PCea7 Intemal connection PCB47 Intemnal connection
25440.25 diagram x 2.54+0.26 diagram
= . - @l
5 E
flataee  r3tn | TR sesnger
= = 2/ [ b =& Sh tils
2| | =% =% 283 P ™ B¢ 3¢ 3% 84 %
\.8 g:’ 8 0 el 1N el ol & I—H'l |'H'| I—H-l |'H‘|
e 0200 ®6 P E S E T T s 50 00
I @
olleee o MAD Ancde QO TO®
0.9+02 % g;me 09402
12+03 ®49% Collector " 1'2‘*03 19.82+05
P - 3
R 14,7405 7.62* 0.3 E’ %‘T’_—‘ ‘3
s a E ’ | S| :
wy 0 I B
D_ n] ; 0.26:”’" i I ‘E
a3 I -,[D_ 0 ped 0.5+07 O0=0to13"
g 05+01 T r ot " DPED Anode Q@GS Emitter
~ ) 0-0w13 @AEO Cathode 3GA34® Callector

[ In thes albsence of canfirmation by device specification sheets, SHARP tikes no respensitfity for any defects that acou in equipment using any of SHARP's deviees, shown in catelogs,
data books, et Contacd SHARP in order kb otvain the katest version of the device specification sheets befars using any SHARF's devicn.™
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SsSHARP PC817 Series

W Absolute Maximum Ratings {Ta= 25°C)
Parameter ) Symbol Rating Unit
Forward current 1r 50 mA
"!Peak forward current Irm 1 A
Inpui
Reverse voltage Ve 6 \%
Power dissipation p 70 mw
Collector-emitter voltage V cen a5 \4
Emitter-collector voltage V rco 6 Vv
Chutput
Collector current Ic 50 mA
Coltector power dissipation Pe 150 mW
Total power dissipation P 1wt 200 mW
“Asolation voltage Viso 5000 Ve
Operating temperature T ope -3t +100 C
Storage temperature Tag - 5510 +125 C
“Soldering temperature T <ol 260 *'C

*1 Pulse width<=100ys, Duty ratio : 0.001
*2 40 to 60% RH, AC for 1 minute
*3 For 10 seconds

B Electro-optical Characteristics - (Ta= 25°C)
Parameter Symbol Conditions MIN, TYP. MAX. Unit
Forward voltage Vr Ir=20mA - 1.2 1.4 A\
fput Peak forward voltage VM I = 0.5A - - 30 A
Reverse current Ir Ve=4V - - 10 RA
Terminal capacitance C ¥=0,{=1kHz - 30 250 pF
Output | Collector dark current lcro VYer= 20V - - 107 A
*3Current transfer ratio CTR Ir= SmA, V= 5V 50 - 600 %
Collector-emitter saturation voltzge V Chilea) I[r=20mA, 1 c= ImA - 0.1 0.2 \Y%
Transfer | Isolation resistance Riso DCS500V, 40 to 80% RH 5x10% | 107 - Q
charac- | Floating capacitance Cr V=10, = I1MHz - 0.6 1.0 pF
teristics | Cut-off frequency fo Ver=3V,1 c=2mA, R .= 100, - 3dB - 80 - KkHz
. Risc time te - 4 18 us
Response time Fall time ” Va=2V,1c=2mA, Ro= 10002 N 3 8 s
*4 Classification table of current transfer ratio is shown below. Fig. 1 Forward Current vs.
Ambient Temperature
60
Model No. Rank mark CTR (%)
PCB1TA A 80 to 160 50
PC817B . B 130 10 260 — \
PCBITC c 200 10 400 B ow \
PCB47D D 300 to 600 = N\
PCS#7AB AorB 80 to 260 E e \
PC8®7BC BorC 130 to 400 ]
PCB®7CD CorD 200 to 600 § G \
PC8&7AC A,BorC 30 to 400 £
PCB#7BD B,CorD 130 to 600 10
PCS#7AD A,B,CorD 80 to 600 0
PCB®T A, B, C, DorNomark 50 to 600 _ 128 o 25 50 7% 100 125

®:1lor2or3ord Ambient tcmpemature T, ("C)
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PC817 Series

Fig. 2 Collector Power Dissipation vs.

Ambient Temperature
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Fig. 4 Current Transfer Ratio vs.
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Fig. 3 Peak Forward Cumrent vs. Duty Ratio
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Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector Dark Current vs.
Ambient Temperature sAmbient Temperature
016 10-
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Fig.10 Response Time vs. Load Resistance Fig.11 Frequency Response
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Fig.12 Collector-emitter Saturation
Test Circuit for Response Time Voltage vs. Forward Current
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@ Please refer to the chapter “Precautions for Use ”




MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1989 - REVISED MARCH 2004
—

Meets or Exceeds TIA/EIA-232-F and ITU
Recommendation V.28

Operates From a Single 5-V Powar Supply

With 1.0-uF Charge-Pump Capacitors

Operates Up To 120 kbit/s

Two Drivers and Two Receivers

130-V Input Levels

Low Supply Current . . . 8 mA Typical

ESD Protection Exceeds JESD 22

- 2000-V Human-Body Model (A114-A)

Upgrade With Improved ESD (15-kV HBM)

and 0.1-uF Charge-Pump Capacitors is

Available With the MAX202

Appliéations

- TIAJ/EIA-232-F, Battery-Powered Systems,
Terminals, Modems, and Computers

MAX232...D,D0W, N, OR NS PACKAGE
MAXZ32!. .. D, DW, OR N PACKAGE

(TOP VIEW)
ci1+f]1 o 18]l Ve
Vg [} 2 15[} GND
C1-[|3  wujTtouT
c2+[]a 13[] R1IN
c2-[]5 12]] R1OUT
vg-] 6 1] T1IN
T20UT (] 7 10[] T2IN
R2IN ] 8 9] R2OUT

description/ordering information

The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply TIA/EIA-232-F
voltage levels from a single 5-V supply. Each receiver converts TIA/EIA-232-F inputs to 5-V TTL/CMOS lavels.
These receivers have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V, and can accept £30-V inputs.
Each driver converts TTL/CMOS input levels into TIA/EIA-232-F levels. The driver, receiver, and
voltage-generator functions are available as cells in the Texas Instruments LinASIC™ library.

ORDERING INFORMATION
™ PACKAGET PARTNUMEER | MARKING
PDIP (N) Tube of 25 MAX232N MAX232N
Tube of 40 MAX232D
i Soic @) Reel of 2500 MAX232DR MAX232
0°Cto70°C Tube of 40 MAX232DW
SOIC (OW) - Mpeetof 2000 MAX232DWR MAX232
SOP (NS) Ree! of 2000 MAXZ232NSR MAX232
PDIP (N) Tube of 25 MAX232IN MAX232iN
Tube of 40 MAX232ID
—40°C to 85°C SOIC (@) Ree! of 2500 MAX232IDR Max232!
Tube of 40 MAX2321DW
S0IC (DW) MAX232i
Reel of 2000 MAX232IDWR

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design

guideliries are avallable at www.ti.com/sc/package.

Please be aware that an imporlant 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 sheset.

LinASIC is a trademark of Texas Instruments.

PRODUGTION DATA ntormation bs current ws' of pubfication date.
Prodircts comdorm 1o speciication permdlz;nul (ot hsb:llmh
hoty o The tarms o s

testing of ol parameters.
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Copyright © 2004, Texas instruments Incorporated
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MAX232, MAX232I

DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1989 - REVISED MARCH 2004

logic diagram {positive logic)

THUN

T2IN
R10UT

R20UT

1

Function Tables

EACH DRIVER
INPUT | OUTPUT
TIN TOUT
L H

H L

H = high level, L = low

tevel

EACH RECEIVER

INPUT | OUTPUT
RIN ROUT
L H
H L

H = high lavel, L = low

level

14

[>o
10 DQ T

T10UT

T20UT

R1IN

R2IN

"@ TEXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285




MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1989 - REVISED MARCH 2004

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

Input supply voltage range, Voo (seeNote 1) ... .. i -0.3Vio6V
Positive output supply voltage range, Vg+ Vee - 03Vt tbvV
Negative output supply voltage range, Vg_ . ... ... ..o it i -03Vto-15V
Input voltage range, V|: Driver -03VtoVec +03V
RECBIVET ... i e e 130V

Output voltage range, Vi: T1OUT, T20UT Vg--03VioVg,+ 0.3V
R10UT, R20UT -0.3VtoVeco +03V

Short-circuit duration: T1OUT, T20UT ... . ... e Unlimited
Package thermal impedance, 84 (see Notes 2 and 3): Dpackage ...................ccoooann. 73°C/W
DWpackage ........... ..o iiiiannn 57°C/wW
Npackage ............................ 67°CW
NSpackage ........................... 84°CIW
Operating virtual junction temperature, Ty . ... ... i e 150°C

Storage temperature range, Tgtg

T Stresses beyond those listed under “absolute maximum ratings™ may cause permanent damage to the device. These are stress 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 devica reliability.

NOTES: 1. All vollages are with respect to network GND.

2. Maximum power dissipation is a function of T j{max), 934, and Ta. The maximum allowable power dissipation at any allowable
amblent temperature is Pp = (T (max) — TA¥0 4. Operating at the absotute maximum Tj of 150°C can affect reliability.
3. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN NOM MAX | UNIT
Vce - Supply voltage 45 5 55 v
ViH | High-leve! input voltage (T1IN, T2IN) 2 v
VL i Low-level input voltage (T1IN, T2IN) 08| Vv
R1IN, R2IN Recaiver input voltage 130 v
‘ _ MAX232 0 70
Ta Operating free-air temperature MAX232] Ty 35 °C

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

temperature (unless qtherwisg: noted) (see Note 4 and Figure 4)

PARAMETER TEST CONDITIONS MIN TYPrE MAX| UNIT
Ve =55V, Al outputs open,
Icc S-uppry current Ta = 25°C 8 10 mA
¥ Al typical values are at Voo = 5 V and Ta = 25°C.
NOTE 4: Test conditions are C1-C4=1uF at Voo =5V +05V.
*3 7
EXAS
INSTRUMENTS
POST OFFICE BOX 855303 ® DALLAS, TEXAS 752565 3




MAX232, MAX232|
DUAL E!A-232 DRIVERS/RECEIVERS

SLLSO047L - FEBRUARY 1989 - REVISED MARCH 2004

DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range {see Note 4)

PARAMETER TEST CONDITIONS MmN TyPt MmAX | uNIT
VoH  High-level cutput voltage THOUT, T20UT | R =3 kQto GND 5 7 \Y
VoL Low-evel output voitage TIOUT, T20UT Ry = 3kl to GND -1 -5| v
fo Output resistance TIOUT, T20UT [Vg+=Vg-=0, Vo=#2V 300 0
los§  Shortcircult output current T1OUT, T20UT  |[Vee =5.5V, Vo=0 +10 mA
llg  Short-circuit input cumrent T1IN, T2IN V=0 200| pA

1 All typical values are at Vo = 5V, T = 25°C,

¥ The algebraic convention, in which the least-positive (most negative) value is designated minimum, is used in this data sheet for logic voltage
levels only.

§ Not more than one output shoutd be shorted at a time.

NOTE 4: Test conditions are C1-C4=1pF atVeo =5V 05V

switching characteristics, Ve = 5V, Ta = 25°C (see Note 4)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
. RL=3kQto 7k,
SR Driver slew rate See Figure 2 30| Vs
'SR(t) " Driver transition region slew rate See Figure 3 3 Vips
Data rate One TOUT switching 120 kbit/s
NOTE 4: Test conditions are C1-C4 =1 pF alVoc =5V +05V.
RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range {(see Note 4)

PARAMETER TEST CONDITIONS MIN TYPT mAX | uNnIT
VoH  High-level output voltage R1OUT, R2ZOUT |lpH=-1mA 3.5 v
VoL  Low-evel output vottage R1OUT, RZOUT |IgL =3.2mA 0.4 Y
Vire  posener ﬂzft':;:g‘""g input R1IN, R2IN Vee =5V, Ta=25°C 17 24| v
ViT-  pocever 'lf,?;g:e'gc’i”g input R1IN, R2IN Voo =5V, T = 25°C 08 12 v
Vhys  Input hysteresis vollage R1IN, R2IN Voo =5V 02 0.5 1 \
In Receiver input resistance R1IN, R2IN Voo =5, Ta = 25°C 3 5 71 ka

T Al typicat values are at Vo = 5 V, Ta = 25°C.
¥ The algebraic conventicn, in which the least-positive (most negative) value is designated minimum, is used in this data sheet for logic voltage

levels only.
NOTE 4: Test conditions are C1-C4=1pF at Vo =5V 05V

switching char}acteristics, Ve =5V, Ta = 25°C (see Note 4 and Figure 1)

~ PARAMETER TYP | UNIT
tpLiH(R) Receiver propagation delay time, low- o high-leve! output 500 ns
tPHL(R) Recaiver propagation dealay time, high- to lowevel output 500 ns

NOTE 4: Test condltions are C1-C4 =1 pF atVoc =5V 0.5V,
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PARAMETER MEASUREMENT IN FORMATION

Ry = 1.3 ki2
R1IN
Pulse R;:N See Note C
Generator
{see'Note A)
CL=50pF
(see Note B)
TEST CIRCUIT
<10ns —» :e— — k—=<10ns
a |
—————— v
Input ! 90%  90% =
10% | 50% 50% 10% oV
+— 500 n5s —»
tPHL | lﬂ—ﬂ—l tPLH
| VoH
Output 15V 1,5V
————— VoL
WAVEFORMS

NOTES: A. The pulse generalor has the following characteristics: Zo = 50 (, duty cydle < 50%.
B. C includes probe and jig capacitance.
C. All diodes are 1N3064 or equivaient.

Figure 1. Receiver Test Circuit and Waveforms for tpy, and tp) 4 Measurements
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[ ' "

'PARAMETER MEASUREMENT INFORMATION

Pulse T1IN or T2IN T10UT or T20UT
Generator ElIA-232 Output
{see Note A) l
RL I CL =10 pF

{see Note B)
TEST CIRCUIT
<10 ns —Dll |-1— —.'| :-I— <10 ns
| i
———————— av
npat I 90%  80% ﬂg‘{
o, 0,
1ws 7 50% 50% N 0% oy
:4——— S5us —»f
ja——tpLH
tpHL —ta—» I
' |
‘ 90% [ 90% VoH
Output FN 10% 10% A1
7] t=——=— VoL
trHL - —»| {4 tTLH
08(Von-Vou  98(Vg —Vou!
SR = or
tTLH bru
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zy = 50 0, duty cycle < 50%.
B. Cy includes probe and jig capacitance.

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

Pulse
Generator ElA-232 Qutput
{see Note A) l
| iT

CL=25nF

TEST CIRCUIT
<10ns —» |le— —l le— <10ns
Input |
0%  90%
10% 4 15V 18V Ne10%
[—— 20ps —|
L —”l = trLH
P
| 1
Output 3V N | if 3V VoH
-3V
IV Rrr——tl e — — VoL
6V
SR =
truL o by y
WAVEFORMS

NOTE A: The pulse generator has the following characteristics: Zp = 50 0, duty cydle < 50%.

Figure 3. Test Circuit and Waveforms for tyyy and tyy Measurements (20-us Input)
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. _ ]
APPLICATION INFORMATION
5V
o
CBYPASS =11F =
T 16
- v
1 Ci+ o
B e—
C1 =T 1pF 3 Vs+
: . ci-
—— c2+ Vg
C2-= 1pF 5
cz-
11 > P~ 1 ga232 output
From CMOS or TTL 10 7
——— > i~  ©  ElA-232 Output
12
-] I <13 Ea-2321nput
To CMOS or TTL ° 8
ov I |—«—— EIA-232 Input
15
GND

T €3 can be connected to Vg or GND.
NOTES: A. Resistor values shown are nominal.
B. Nonpolarized ceramic capacitors are acceptable. If polarized tantalum or electrotylic capacitors are used, they should be
connected as shown. In addition to the 1-uF capacitors shown, the MAX202 can operate with 0.1-uF capacitors.

Figure 4. Typical Operating Circuit

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285 7



	1  Title Page
	คมสัน0000001A.tif
	คมสัน0000002A.tif
	คมสัน0000003A.tif

	2  Abstracts
	คมสัน0000004A.tif
	คมสัน0000005A.tif
	คมสัน0000006A.tif

	3  Contents
	คมสัน0000007A.tif
	คมสัน0000008A.tif
	คมสัน0000009A.tif

	4  Lists of Illustrative
	คมสัน0000010A.tif
	คมสัน0000011A.tif
	คมสัน0000012A.tif
	คมสัน0000013A.tif
	คมสัน0000014A.tif

	5.1 Chapter 1
	คมสัน0000015A.tif
	คมสัน0000016A.tif

	5.2 Chapter 2
	คมสัน0000017A.tif
	คมสัน0000018A.tif
	คมสัน0000019A.tif
	คมสัน0000020A.tif
	คมสัน0000021A.tif
	คมสัน0000022A.tif
	คมสัน0000023A.tif
	คมสัน0000024A.tif
	คมสัน0000025A.tif
	คมสัน0000026A.tif
	คมสัน0000027A.tif
	คมสัน0000028A.tif
	คมสัน0000029A.tif

	5.3 Chapter 3
	คมสัน0000030A.tif
	คมสัน0000031A.tif
	คมสัน0000032A.tif
	คมสัน0000033A.tif
	คมสัน0000034A.tif
	คมสัน0000035A.tif
	คมสัน0000036A.tif
	คมสัน0000037A.tif
	คมสัน0000038A.tif
	คมสัน0000039A.tif
	คมสัน0000040A.tif
	คมสัน0000041A.tif
	คมสัน0000042A.tif
	คมสัน0000043A.tif
	คมสัน0000044A.tif
	คมสัน0000045A.tif
	คมสัน0000046A.tif
	คมสัน0000047A.tif
	คมสัน0000048A.tif
	คมสัน0000049A.tif
	คมสัน0000050A.tif
	คมสัน0000051A.tif

	5.4 Chapter 4
	คมสัน0000052A.tif
	คมสัน0000053A.tif
	คมสัน0000054A.tif
	คมสัน0000055A.tif
	คมสัน0000056A.tif
	คมสัน0000057A.tif
	คมสัน0000058A.tif
	คมสัน0000059A.tif
	คมสัน0000060A.tif

	5.5 Chapter 5
	คมสัน0000061A.tif
	คมสัน0000062A.tif
	คมสัน0000063A.tif
	คมสัน0000064A.tif
	คมสัน0000065A.tif
	คมสัน0000066A.tif
	คมสัน0000067A.tif
	คมสัน0000068A.tif
	คมสัน0000069A.tif
	คมสัน0000070A.tif
	คมสัน0000071A.tif
	คมสัน0000072A.tif
	คมสัน0000073A.tif
	คมสัน0000074A.tif
	คมสัน0000075A.tif
	คมสัน0000076A.tif
	คมสัน0000077A.tif
	คมสัน0000078A.tif
	คมสัน0000079A.tif
	คมสัน0000080A.tif
	คมสัน0000081A.tif
	คมสัน0000082A.tif
	คมสัน0000083A.tif
	คมสัน0000084A.tif
	คมสัน0000085A.tif

	5.6 Chapter 6
	คมสัน0000086A.tif
	คมสัน0000087A.jpg
	คมสัน0000088A.jpg

	5.7 Chapter 7
	คมสัน0000089A.tif
	คมสัน0000090A.tif
	คมสัน0000091A.tif
	คมสัน0000092A.tif
	คมสัน0000093A.tif
	คมสัน0000094A.jpg
	คมสัน0000095A.tif
	คมสัน0000096A.tif
	คมสัน0000097A.tif
	คมสัน0000098A.tif
	คมสัน0000099A.tif
	คมสัน0000100A.tif
	คมสัน0000101A.tif
	คมสัน0000102A.tif
	คมสัน0000103A.tif
	คมสัน0000104A.tif
	คมสัน0000105A.tif
	คมสัน0000106A.tif
	คมสัน0000107A.tif
	คมสัน0000108A.tif
	คมสัน0000109A.tif
	คมสัน0000110A.tif
	คมสัน0000111A.tif
	คมสัน0000112A.tif
	คมสัน0000113A.tif
	คมสัน0000114A.tif
	คมสัน0000115A.tif
	คมสัน0000116A.tif
	คมสัน0000117A.tif
	คมสัน0000118A.tif
	คมสัน0000119A.tif
	คมสัน0000120A.tif
	คมสัน0000121A.tif
	คมสัน0000122A.tif
	คมสัน0000123A.tif
	คมสัน0000124A.tif
	คมสัน0000125A.tif
	คมสัน0000126A.tif
	คมสัน0000127A.tif
	คมสัน0000128A.tif
	คมสัน0000129A.tif

	5.8 Chapter 8
	คมสัน0000130A.tif
	คมสัน0000131A.tif

	6 Bibliography
	คมสัน0000132A.tif

	7 Appendix
	คมสัน0000133A.tif
	คมสัน0000134A.tif
	คมสัน0000135A.tif
	คมสัน0000136A.tif
	คมสัน0000137A.tif
	คมสัน0000138A.tif
	คมสัน0000139A.tif
	คมสัน0000140A.tif
	คมสัน0000141A.tif
	คมสัน0000142A.tif
	คมสัน0000143A.tif
	คมสัน0000144A.tif
	คมสัน0000145A.tif
	คมสัน0000146A.tif
	คมสัน0000147A.tif
	คมสัน0000148A.tif
	คมสัน0000149A.tif
	คมสัน0000150A.tif
	คมสัน0000151A.tif
	คมสัน0000152A.tif
	คมสัน0000153A.tif
	คมสัน0000154A.tif
	คมสัน0000155A.tif
	คมสัน0000156A.tif
	คมสัน0000157A.tif
	คมสัน0000158A.tif
	คมสัน0000159A.tif
	คมสัน0000160A.tif




