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ABSTRACT

The thesis is concerning the invention of Automatic Transformer Winding Machine
controlled by use microcontroller. It is used for commulative and send the signal for controlling
vary parts of Automatic Transformer Winding Machine.

Automatic Transformer Winding Machine consists of two parts. Part one is the set of
winding. It’s junction is to make a winding and show the result LCD screen. The second part is
the set slide of winding. It is useful for making core in the transformer. The Automatic
Transformer Winding Machine helps understanding the working process of microcontroller and it

is useful for applying to use any types of control.
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Tsunsumvgumsinauvesnsssiumdentasdnlusia

#include <at89x52.h>

#include <reg51.h>

#include <stdio.h>

#include <absacc.h>

#include <ctype.h>

#include <stdlib.h>

#include <intrins.h>

#include <string.h>

#include <math.h>

#define PresetValue 0

#define Paramb 5

#define TakeRef 0x0a

#define RetactOn 0x0b

ftdefine RetactOff 0x0c

#define ResetDefault 0x0d

#define GetCurrPos 0x0e

#define GetLimitSt 0x0f

#define GetParam 0x10

#define MoveOn Ox11

#define MoveOff 0x12

#define StartFor 0x13

#define StartRev Ox14

#define CriStop 0x15

#define SetAddr 0x16

fdefine UpOpen 0.0f

#define UpClose 1.0f

#define RearOpen 2.0f

#define RearClose 3.0f

#define FrontOpen 4.0f

#define FrontClose 5.0f

#define RetactOpen 6.0f

#define RetactClose -/ A=

#define RtOn 8.0f

#define RtOff 9.0f

tdefine xRearOpen 10.0f

#define xRearClose 11.0f

#define zxFrontOpen 12.0f

#define xFrontClose 13.0f

fdefine Refl 1.0f

#define Ref2 2.0f

#define Ref3 3.0f

#define op 3.5f

#define BUFSIZE 16 /* ASCII buffer size */

#define FALSE 0

#define TRUE 1

#define LF 10 /* line feed chr */

#define CR 13 /* return chr */
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fdefine PCFADD 0x90 /* A/D PCF8591 */

#define RTCADD 0xdO /* ds1307 RTC address */
#define s1 Param[0] /* Encoder divider */

#define S2 Param/[1] /* Maximum limit */

#define S3 Param/[2] /* Minimum limit */

#define 54 Param([3] /* Fast/slow point */

#define S5 Param[4] /* Retact distance */

#define 36 Param[5] /* Machine type */

#define S7 Param[6] /* Inverter max frg */

#define S8 Param[7] /* fast motor speed */

#define S9 Param[8] /* slow motor speed */

#define fixpos Param{9] /* current position */

#define encpos Param[10] /* current position encode */
#define k cancel 10

#define k ent 15

sbit SCL = P34 ; /* T2¢c SCL bit */

sbit SDA = P375; /* I2c SDA bit */

sbit lcdrs = P 2 b

sbit lcdrw = P276;

sbit lcden = 29 "

sbit enchi = P270; /* Encoder A/B */

sbit enclo = Bro] In,

sbit motorl = BANZ ;

sbit motor2 = B2 39

char xdata ASCBUF [BUFSIZE] ; /* Serial buffer */

char xdata SERIALBUF[BUESIZE]; /* Serial buffer */

float xdata Param[12]; /* 10 parameter */

char readKbd (void); /* Gobal variable */

char data i,aa,bb,cc,dd,a, b, c, d, k a, k b, TempTime,
TimeMin, TimeHour, count, TEMP, TEMPTEMP;

char data ASCBUF[BUFSIZE] ;

float data X, selp, tmp, kp, error, result;

char code scankey[]1={0x7f,0xbf, 0Oxdf, Oxef};

char code keycode[]={1, 4, 7, 10, 2, 5, 8, 0, 3, 6, 9,
11,12,13,14,15};

char code tbl1[]={0x01, 0x02, O0x04, 0x08, 0x10, 0x20,
0x40, 0x80};

bit data TimeFlag, TempFlag;

bit data oldhi, oldlo, curhi, curlo; /* Encoder data */
long data curpos; /* Absolute position of encoder */
unsigned char data Second, 8ecl(00, Minute, TimeOut,

Chridx, frqg;

typedef struct CLOCK /* Structure for RTC */
{
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char min;

char hour;

char day;

char date;

char month;

char year;
} CLOCK;

CLOCK RTC;

/* Bit delay */

void Bitdl (void)

{
~nop () /* Delay time */
_nop_ ();

}

/* Clear (L) SCL line */

void Clrscl (void)

{
SCL = 0; /* clear line - */
Bitdl {);

}

/* Set(H) SCL line */

void Setscl (void)

{
SCL = 1; /* set line # A
while {!SCL) ;
Bitdl () ;

}

/* Pulse gen for SCL line */

void Plscl (void)
{
Setscl();
Clrscl{);
}

/* Set stop condition */

void Stop (void)

{
SDA = 0;Setscl{);
SDA 1;Bitdl ();

i

}
/* Set start condition */

void Start (void)
{
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Setscl();

SDA = 0;

Bitdl () ;

Clrscl();
}

/* Receive data(byte)

char Rxbyte (void)

{
unsigned char tmp, dat;
dat = 0;
for (tmp=1; tmp<=8; tmp++)

{
dat <<= 1;Setscl{();
dat |= SDA;Clrscl{);
}

return(dat);
}
/* Transmit data(byte)

bit Txbyte
{

(unsigned com)
bit erflag;

unsigned char tmp;

for (tmp=1; tmp<=8; tmp++)
{
SDA = com & 0Ox80;
com <<= 1;
Plscl();
}
SDA = 1;
Setscl();
1f(SDA) erflag = 1;
else erflag = 0;
Clrscl();

return(erflag);

/* Get data from any register */
/* in -->> address (addr) */
/* in -->> register(reg) */
/* out <<-- data(*dat) */
/* err <<-- 0 = no error,l = error */
bit Getreg (char addr,char reqg,char *dat)
{
EA=Q;
if ((SCL==0) || (SDA==0))
{ /* check line first */
EA=1;

return(l);

wnandllluenansianulidwsunsidnuianisanwiwingy ldeunialmilulguselovis
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/* Send 1 byte to EEPROM */
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Start () ;

if (Txbyte (addr))

{ /* Xmit register address */
Stop () ;
EA=1;

return(l);

}

1f(Txbyte (reqg))

{ /* ¥mit register command */
Stop();
EA=1;
return(1l);

}

Start () ; /* Set start condition */

if (Txbyte (addr|0x01))

{ /* Xmit register address + receive
command */
Stop();
EA=1;

return (1) ;

}

*dat = Rxbyte(); /* Recv data byte s X
SDA = 1;

Plscl () ;

Stop () ;

EA=1;

return(0) ; /* return data to caller */

/* Put data to any register */

/* in -->> address (addr) FoL
/* in -->> register (reg) 7%
/* in -->> data(dat) s
/* err <<-- (0 = no error,l = error */

bit Putreg(char addr, char reg,char dat)

EA-Q;
1if((SCL==0) || (SDA==0))
{ /* Ckeck line first */
EA=1;
return(l); /* line is busy return 1 */
}
Start () ; /* Set Start condition */
if (Txbyte (addr))
{ /* Xmit register address */
Stop ()
EA=1;

return(l);

}
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{ /* Xmit register command */
Stop();
EA=1;
return(l);
}
Txbyte (dat) ; /* Xmit data */
Stop () ; /* Set stop condition */
EA=1;
return(0) ;
}
/* Get time from RTC(Dsl1l307) */
bit GetRTC (void)
{
Getreg (RTCADD, 0, &RTC.sec) ; /* get second (60 - 59) */
Getreg (RTCADD, 1, &RTC.min) ; /* get minute (00 - 59) */
Getreg(RTCADD, 2, &RTC. hour) ; /* get hour (00 - 23) */
Getreg (RTCADD, 3, &RTC.day) ; /* get day of week (01 - 07) */
Getreg (RTCADD, 4, &§RTC.date) ; /* get date (01 — 31) =*/
Getreg (RTCADD, 5, &RTC.month) ; /* get month (0r. = 12), */
Getreg (RTCADD, 6, &RTC.year) ; /* get year (00 = 99) */
return (0);
}
/* Set time to rtc */
void SetRTC (void)
{
Putreg (RTCADD, 0, RTC. sec) ; /* Put to RTC */
Putreg (RTCADD, 1, RTC.min) ;
Putreg (RTCADD, 2, RTC.hour) ;
Putreg (RTCADD, 4, RTC.date) ; /* Put to RTC */
Putreg (RTCADD, 5, RTC.month) ;
Putreg (RTCADD, 6, RTC.year) ;
}
/*
Delay function
input : int loop counter
*/
void delay (unsigned int count)
{
for (; count; count--) /* Loop Delay */
{
if (RI==1) /* Check Serial port recieve bit */
break;
}
}
/* Check Keyboard hit */ . 9
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P1=0x0f;

if  ((P1&0x0f) '=0x0f) /* Key hit return true */
return (TRUE);

else
return (FALSE); /* Non return false */

}
/* Read keyboard */

char readKbd (void)
{ while (1)
{ for (k_a=0; k_a<d4; k_a++) /* Loop scan 4 bit */
{ Pl=scankey[k al; /* Check key press */

k b=P1l&0x0f;
if  (k b==0x0f)
continue;
else
{
delay (3000); /* Key debouce */
k b=P1l&0x0f;
if  (k b==0x0f)

continue;
if  (k b==0x0e) /¥ bit 1~/
k b=0;
if {k b==0x0d) TR IRl * Y
Je 01 2
if (k_b==0x0b) /* il B/
iy Soel
if  (k b==0x07) s 1 T |1 * /
k b=3;
k a*=4;
k b+=k a;
k_b=keycode[k bl; /* Key encode */
while ((P1&0x0f)!=0x0f); /* Loop while depress */
return (k _b); /* relurn key */

}
}

/*********************/

/* Write Instruction */
/**************‘k******/

void lcdwi (char cmd)

{
PO=cmd;
lcdrs=0;
lcdrw=0;
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lcden=1;
_nop_ ();
_nop_ ()7
lcden=0;
delay (128);

’

}

/**************/

/* Write Data */

/**************/

void lcdwd (char dta)

{
PO=dta;
lcdrs=1;
lcdrw=0;
lcden=0;
_nop_ (};
_nop_ ();
lcden=1;
lcden=0;
delay (128);

}

/***************/

/* Initial LCD */

/***************/

void initlcd (void)

{

lcedwi (Ox38)
ledwi (0x0c)
ledwil (1) ;

lcdwi (0x80);

}

/******************/

/* Outtext to LCD */

/******************/

void text (char *msg)
{
while (*msg!=0L)
{
lcdwd (*msg);
msg++;
}
}

/* Timer interrupt */

static void timer0 isr (void) interrupt 1 using 1

{

Secl00++;
if  (Secl00>=100) /* 1/60 sec */
{

Secl00=0;

o
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Second++;
if (Second>=60) /* 1 sec */
{
Second=0;
Minute++; /* minute */
}
// if (TimeOut>=1)
// ChrIdx=0;
}
if (motorl)
curpos--;
if (motor2)
Curpos++;
THO = 0x63; /* high byte */
TLO = 0xcO0; /* reload timer 0 value low byte */
TRO = 1; /* start timer 0 */
}
/*
Encoder service function
Using external interrupt EX0, EX1
input : from hardware (encoder)
output : unsigned int curpos (+/-)
*/
void encoder (void) /* Find the direction of encoder */
{
curhi=enchi; /* The current status of ENC */
curlo=enchi”~enclo; /* Convert GRAY -> BCD */
if (curhi==oldhi) /* If the hi bit is equa */
{
if (curlo==1) /* Check the lo bit */
curpos--; /* Increse the absolute position */
else
Curpos++; /* Decrese the absolute position */
}
else /* If not the same */
{
if  (curlo==0) /* Check the lo bit */
CUrpos—-; /* Increse the absolute position */
else
curpos++; /* Decrese the absolute position */
}
oldhi=curhi; /* Save the current status */
oldlo=curlo;
}
ext0 () interrupt 0 using 1 /* External interrupt force */
{ /* Using reg bank 1 */
encoder () ;
}
extl () interrupt 2 using 1 /* External interrupt force */
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encoder ();

/*********************************/

/* Settime function */

/*********************************/

void Settime (void)

{

initled ();

text (" TIME = : ");

lecdwi (Oxc0);

text ("DATE = / / ™),

lcdwi (0OxO0f); /* on cursor */

ledwi (0x87);

b=0;
while (1)
{
a=readKbd {);
if (a==k cancel)
break;
it ((a>=0) && (a<=9))

{
ASCBUF [b] =a;

1ol
a+=0x30;
lcdwd (a);
if (b==2)

ledwi (0x8a);
if  A{b==4)

ledwi (0xc7);
if  (b==6)

lecdwi (Oxca);
if (b==8)

lcdwil (Oxcd);
if  (b==10)

ASCBUF[0] <<—4;
ASCBUF[0] | =ASCBUF[17;
RTC.hour=ASCBUF[0];

ASCBUF[2]<<=4;
ASCBUF[2] | =ASCBUF[3];
RTC.min=ASCBUF[2];

ASCBUF[4]<<=4;
ASCBUF[4] |=ASCBUF[5];
RTC.date=ASCBUF[4];

ASCBUF[6]<<=4;
ASCBUF[6] | =ASCBUF{7];
RTC.month=ASCBUF[6] ;

| (%
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ASCBUF [8]<<=4;
ASCBUF([8] | =ASCBUF[9];
RTC.year=ASCBUF[8];

RTC.sec=0;
SetRTC ();

break;

}

/*

void Display (void)
{

if (!TempTime)

{

motorl=1;

result=(float) kp;
x=(float)curpos/Sl;

if (x<=result)

{

motorl=0;

sprintf (ASCBUF, "S=%0.1f-L=%0.1f", x, kp);
lcdwi (0x80);
text (ASCBUF);

}

else

motorl=1l;

return;

}
/*
/*
SetTEMP function
*/

void Setloop (void)
{
initled ();
text (" PUSH TEMP = ");
lcdwi (0Oxc0);
lcdwi (0x8a);

b=0;
while (1)
{
a=readKbd ();
, 1f (a==k _cancel)
I
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if  ((a>=0) && (a<=9))
{

a+=0x30;

ASCBUF [b]=a;

bt++;

ASCBUF [b]=0;

lcdwd (a);

kp=atof (ASCBUF) ;
/7 Display ();
return;

}
}
/* CSetTEMP&KP function */

void CSet (void)

{
while (1)
{
initled () ;
text ("<.SETTIME") ;
ledwi (0xc0);
text (">.SETLOCP") ;

aa=readKbd ();
switch (aa)
{

case 12:
Settime ();
break;

case 1 3
Setloop ();
break;

case k cancel:

initled ();
return;

}
/* main program */

void main (void)

{
// result=0;
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SCL = 0; /* Excite I2C line */
SDA = 0;
delay (256);
SCL = 1;
SDA = 1;
delay (256);
SCON=0x52; /* Init serial port */
TMOD=0x21; /* Set timer mode */
PCON=0;
// TH1=0xe8; /* 2400 for RD2 */
TH1=0xfd; /* 19200 for RD2 */
TR1=1; /* Enable interrupt */
THO=0x63; /* Timer interrupt 1/60 sec for RD2 */
TLO=0xcO0;
ET0=1; /* Timer/Counter 0 interrupt enable */
TRO=1;
ITO=IT1=PX0=PX1=EX0=EX1=1; /* External int for encoder */
ES=1;
EA=1; /* Enable all interrupt */

oldhi=enchi;
oldlo=enclo”enchi;

/* Encoder data */

$1=900.0; /* Initial encoder parameter */
initled ()7
text (" KMITL. )
lcdwi (OxcO0) ;
text (" ENGINEERING. A
delay (60000) ;
delay (60000);
initled ();
while (1)
{
motorl=1;
if  (GetRTC ())
{
sprintf (ASCBUF, "$02bx/%02bx/%02bx", RTC.date,
RTC.month, RTC.year);
lcdwi (0x88);
text (ASCBUF) ;
sprintf (ASCBUF, "$02bx:%02bx:%02bx", RTC.hour,
RTC.min, RTC.sec);
lcdwi (0xc8);
text (ASCBUF);
}
if (kbhit ()==TRUE) /* If key press */
{
initled () ;
aa=readKbd (); /* Get keyboard */
if  (aa==14)
CSet ();
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/*

*/

if (!TempTime)

{

motorl=1;
result=(float)kp;

x=(float)curpos/Sl;
if (x<=result)

{

// initled{();
motorl=0;
sprintf (ASCBUF, "S=%0.1f-L=%0.1f", x, kp);

lcdwi (0x80) ;
text (ASCBUF);
}

else
motorl=1;
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Features

+ Compatible with MCS-51™ Products

* 8K Bytes of In-System Reprogrammable Downloadable Flash Memory
— SPI Serial Interface for Program Downloading
- Endurance: 1,000 Write/Erase Cycles

* 2K Bytes EEPROM — 3
~ Endurance: 100,000 Write/Erase Cycles

4V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz
Three-level Program Memory Lock .
256 x 8-bit Internal RAM 8-bit
32 Programmable VYO Lines
Three 16-bit Timer/Counters

o Microcontroller
ine Interrupt Sources

P ble UART Serial Ch | H

G o e with 8K Bytes

Low-power Idle and Power-down Modes
Interrupt Recovery From Power-down Flas h
Programmable Watchdog Timer
Dual Data Pointer

Power-off Flag

» 4 ¢ o 8 o o o 8 s s e o .

AT89S58252
Description

The AT8958252 is a low-power, high-performance CMOS 8-bit microcomputer with
8K bytes of downloadable Flash programmable and erasable read only memory and
2K bytes of EEPROM. The device is manufactured using Atmel's high-density nonvol-
atile memory technology and is compatible with the industry-standard 80C51
instruction set and pinout. The on-chip downloadable Flash allows the program mem-
ory to be reprogrammed in-system through an SPI serial interface or by a
conventional nonvolatile memory programmetr. By combining a versatile 8-bit CPU
with downloadable Flash on a monolithic chip, the Atmel AT89S8252 is a powerful

microcomputer which provides a highly-flexible and cost-effective solution to many
embedded control applications.

The AT89S8252 provides the following standard features: 8K bytes of downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 I/O lines, programmable watch-
dog timer, two data pointers, three 16-bit timer/counters, a six-vector two-level
interrupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In
addition, the AT89S8252 is designed with static logic for operation down to zero fre-
quency and supports two software selectable power saving modes. The idle Mode
stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
tem to continue functioning. The Power-down mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until the next interrupt or hard-
ware reset.

The downloadable Flash can be changed a single byte at a time and is accessible
through the SPI serial interface. Holding RESET active forces the SP! bus into a serial

programming interface and allows the program memory to be written to or read from
unless Lack Bit 2 has been activated.

Rev. 0401E-02/00
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e A\ T 89S 8252

gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally tatched on reset.

EA should be strapped to V¢ for internal program execu-
tions. This pin also receives the 12-volt programming
enable voltage (Ve,) during Flash programming when 12-
volt programming is selected.

Table 1. AT8958252 SFR Map and Reset Values

XTAL1

Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2

Output from the inverting oscillator amplifier.

OF8H . OFFH
OFOH & OF7H
00000000
OF8H OEFH
ACC
OFOH | 40000000 OE7H
0D8H . ODFH
PSW SPCR
ODOH 1 0000000 000001XX QD7H
0CEH T2CON TeMoD RCAP2L RCAP2H TL2 TH2 A %
00000000 XXXXXX00 00000000 00000000 | 000Q0000 00000000
0COH " OC7H
0OBeH o OBFH
XX000000
P3 :
OBOH | 111111 0B7H
IE SPSR |
OAgH 0X000000 . DOXXXXXX n OfFH
P2
OAOH 11111111 T
SCON SBUF
9H | 00000000 | XXXXXXXX Y &
P1 WMCON
SOH 1 yi1111 00000010 i
88H TCON TMOD TLo . TL THO TH1 8FH
00000000 00000000 00000000 00000000 | 00000000 00000000
80 PO SP DPOL . DPOH DPIL ' DPiH SPDR PCON . ...
11111111 00000111 00000000 . 00000000 | 00000000 00000000 XXXXXXXX | OXXX0000
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Data Memory - EEPROM and RAM

The AT8958252 implements 2K bytes of on-chip EEPROM
for data storage and 256 bytes of RAM. The upper 128
bytes of RAM occupy a parallel space to the Special Func-
tion Registers. That means the upper 128 byles have the
same addresses as the SFR space but are physically sepa-
rate from SFR space.

When an instruction accesses an internal location above
address 7FH, the address mode used in the instruction
specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space. Instructions that use direct
addressing access SFR space.

For example, the following direct addressing instruction
accesses the SFR at location 0AOH (which is P2).

MOV CAOH, #data
Instructions that use indirect addressing access the upper
128 bytes of RAM. For example, the following indirect
addressing instruction, where RO contains 0AOH, accesses
the data byte at address OAOH, rather than P2 (whose
address is 0AOH).

MOV @10, #data
Note that stack operations are examples of indirect
addressing, so the upper 128 bytes of data RAM are avail-
able as stack space.

The on-chip EEPROM data memory is selected by setting
the EEMEN bit in the WMCON register at SFR address
location 96H. The EEPROM address range is from 000H to
7FFH. The MOVX instructions are used to access the
EEPROM. To access off-chip data memory with the MOVX
instructions, the EEMEN bit needs to be set to “0".

The EEMWE bit in the WMCON register needs to be set to
“1” before any byte location in the EEPROM can be written.
User software should reset EEMWE bit to “0" if no further
EEPROM write is required. EEPROM write cycles in the
serial programming mode are self-timed and typically take
2.5 ms. The progress of EEPROM write can be monitored
by reading the RDY/BSY bit (read-only) in SFR WMCON.
RDY/BSY = 0 means programming is stili in progress and
RDY/BSY = 1 means EEPROM write cycle is completed
and another write cycle can be initiated.

In addition, during EEPROM programming, an attempted
read from the EEPROM will fetch the byte being written
with the MSB complemented. Once the write cycle is com-
pleted, true data are valid at all bit locations.

Programmable Watchdog Timer

The programmable Watchdog Timer (WDT) operates from
an independent oscillator. The prescaler bits, PS0, PS1
and PS2 in SFR WMCON are used to set the period of the
Watchdog Timer from 16 ms to 2048 ms. The available
timer periods are shown in the following table and the
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actual timer periods {at Vo = 5V) are within +30% of the
nominal.

The WDT is disabled by Power-on Reset and during
Power-down. It is enabled by setting the WDTEN bit in SFR
WMCON (address = 96H). The WDT is reset by setting the
WDTRST bit in WMCON. When the WDT times out without
being reset or disabled, an internal RST pulse is generated
to reset the CPU.

Table 7. Watchdog Timer Period Selection

WDT Prescaler Bits
PS2 PSi PS0 Period (nominal)
0 0 0 16 ms
0 0 1 32 ms
0 1 0 64 ms
0 1 1 128 ms
1 0 0 256 ms
1 0 1 512ms
1 1 0 1024 ms
1 1 1 2048 ms

Timer 0 and 1

Timer 0 and Timer 1 in the AT89S8252 operate the same
way as Timer O and Timer 1 in the ATB9C51, AT89C52 and
AT89C5S. For further information, see the October 1995
Microcontroller Data Book, page 2-45, section titled,
“Timer/Counters.”

Timer 2

Timer 2 is a 16 bit Timer/Counter that can operate as either
a timer or an event counter. The type of operation is
selected by bit C/T2 in the SFR T2CON (shown in Table 2).
Timer 2 has three operating modes: capture, auto-reload
(up or down counting), and baud rate generator. The
modes are selected by bits in T2CON, as shown in Table 8.

Timer 2 consists of two 8-bit registers, TH2 and TL2. In the
Timer function, the TL2 register is incremented every
machine cycle. Since a machine cycle consists of 12 oscil-
lator periods, the count rate is 1/12 of the osciilator
frequency.

In the Counter function, the register is incremented in
response to a 1-to-0 transition at its corresponding external
input pin, T2. In this function, the external input is sampled
during S5P2 of every machine cycle. When the samples
show a high in one cycle and a low in the next cycle, the
count is incremented. The new count value appears in the
register during S3P1 of the cycle following the one in which

AImEL



Figure 10. Interrupt Sources
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Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier that can be configured for use as
an on-chip oscillator, as shown in Figure 11. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTAL2 should be left
unconnected while XTAL1 is driven, as shown in Figure 12.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-

mum voltage high and low time specifications must be
observed.
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Figure 11. Oscillator Connections
c2
e I XTAL2
C1
*—) XTAL{
GND

Note:  Note: C1, C2 =30 pF + 10 pF for Crystals

=40 pF + 10 pF for Ceramic Resonators

Figure 12. External Clock Drive Configuration

NG ———— XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL
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Programming the Flash and EEPROM

Atmel's AT89S58252 Flash Microcontroller offers 8K bytes
of in-system reprogrammable Flash Code memory and 2K
bytes of EEPROM Data memory.

The AT8958252 is normally shipped with the on-chip Flash
Code and EEPROM Data memory arrays in the erased
state (i.e. contents = FFH) and ready to be programmed.
This device supports a High-voltage (12V) Paralle! pro-
gramming mode and a Low-voltage (5V) Serial
programming mode. The serial programming mode pro-
vides a convenient way to download the AT8958252 inside
the user's system. The paralle! programming mode is com-
patible with conventional third party Flash or EPROM
programmers.

The Code and Data memory arrays are mapped via sepa-
rate address spaces in the serial programming mode. In
the parallel programming mode, the two arrays occupy one
contiguous address space: 0000H to 1FFFH for the Code
array and 2000t to 27FFH for the Data array.

The Code and Data memory arrays on the AT89S8252 are
programmed byte-by-byte in either programming mode. An
auto-erase cycle is provided with the self-timed program-
ming operation in the serial programming mode. There is
no need to perform the Chip Erase operation to reprogram
any memory location in the serial programming mode
unless any of the lock bits have been programmed.

In the parallel programming mode, there is no auto-erase
cycle. To reprogram any non-blank byte, the user needs to
use the Chip Erase operation first to erase both arrays.

Parallel Programming Algorithm: To program and verify
the AT89S8252 in the parallel programming mode, the fol-
lowing sequence is recommended:

1. Power-up sequence:
Apply power between V¢ and GND pins.
Set RST pin to “H".

Apply a 3 MHz to 24 MHz clock to XTAL1 pin and wait
for at least 10 milliseconds.

2. Set PSEN pin to “L"
ALE pin to “H”
EA pin to “H" and all other pins to “H".

3. Apply the appropriate combination of “H” or "L” logic
levels to pins P2.6, P2.7, P3.6, P3.7 to select one of
the programming operations shown in the Flash
Programming Modes table.

4. Apply the desired byte address to pins P1.0 to P1.7

and P2.0 to P2.5.

Apply data to pins P0.0 to P0.7 for Write Code
operation.
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Raise EA/V,, to 12V to enable Flash programming,
erase or verification.

Pulse ALE/PROG once to program a byte in the
Code memory array, the Data memory array or the
lock bits. The byte-write cycle is self-timed and typi-
cally takes 1.5 ms.

To verify the byte just programmed, bring pin P2.7 to
“L" and read the programmed data at pins P0.0 to
P0.7.

Repeat steps 3 through 7 changing the address and
data for the entire 2K or 8K bytes array or until the
end of the object file is reached.

Power-off sequence:

Set XTAL1 to “L".

SetRST and EA pins to “L".

Turn Vg power off.

In the parallel programming mode, there is no auto-erase
cycle and to reprogram any non-blank byte, the user needs
to use the Chip Erase operation first to erase both arrays.

Data Polling: The AT8958252 features DATA Polling to
indicate the end of a write cycle. During a write cycle in the
parallel or serial programming mode, an attempted read of
the last byte written will result in the complement of the writ-
ten datum on P0.7 (parallel mode), and on the MSB of the
serial output byte on MISO (serial mode). Once the write
cycle has been completed, true data are valid on all out-
puts, and the next cycle may begin. DATA Polling may
begin any time after a write cycle has been initiated.
Ready/Busy: The progress of byte programming in the
parallel programming mode can also be monitored by the
RDY/BSY output signal. Pin P3.4 is pulled Low after ALE
goes High during programming to indicate BUSY. P3.4 is
pulled High again when programming is done to indicate
READY.

Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed Code or Data byte can be
read back via the address and data lines for verification.
The state of the lock bits can also be verified directly in the
parallel programming mode. in the serial programming
mode, the state of the lock bits can only be verified indi-
rectly by observing that the lock bit features are enabled.

Chip Erase: Both Flash and EEPROM arrays are erased
electrically at the same time. in the parallel programming
mode, chip erase is initiated by using the proper combina-
tion of control signals and by holding ALE/PROG low for 10
ms. The Code and Data arrays are written with all “1”s in
the Chip Erase operation.

AIMEL
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In the serial programming mode, a chip erase operation is
initiated by issuing the Chip Erase instruction. In this mode,
chip erase is self-timed and takes about 16 ms.

During chip erase, a serial read from any address location
will return OOH at the data outputs.

Serial Programming Fuse: A programmable fuse is avail-
able to disable Serial Programming if the user needs
maximum system security. The Serial Programming Fuse
can only be programmed or erased in the Parallel Program-
ming Mode.

The AT8958252 is shipped with the Serial Programming
Mode enabled.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H and 031H, except that P3.6 and P3.7 must
be pulled to a logic low. The values returned are as follows:

(030H) = 1EH indicates manufactured by Atmel
(031H) = 72H indicates 8958252

Programming Interface

Every code byte in the Flash and EEPROM arrays can be
written, and the entire array can be erased, by using the
appropriate combination of control signals. The write oper-
ation cycle is self-timed and once initiated, will
automatically time itself to completion.

All major programming vendors offer worldwide support for
the Atmel microcontroller series. Please contact your local
programming vendor for the appropriate software revision.

Serial Downloading

Both the Code and Data memory arrays can be pro-
grammed using the serial SPI bus while RST is pulled to
Vec. The serial interface consists of pins SCK, MOS! (input)
and MISO (output). After RST is set high, the Programming
Enable instruction needs to be executed first before pro-
gram/erase operations can be executed.

An auto-erase cycle is built into the self-timed programming
operation (in the serial mode ONLY) and there is no need
to first execute the Chip Erase instruction unless any of the
lock bits have been programmed. The Chip Erase opera-
tion turns the content of every memory location in both the
Code and Data arrays into FFH,

The Code and Data memory arrays have separate address
spaces:

0000H to 1FFFH for Code memory and 000H to 7FFH for
Data memory.

Either an external system clock is supplied at pin XTAL1 or
a crystal needs to be connected across pins XTAL1 and
XTAL2. The maximum serial clock (SCK) frequency should
be less than 1/40 of the crystal frequency. With a 24 MHz
oscillator clock, the maximum SCK frequen'cy is 600 kHz.

Serial Programming Algorithm
To program and verify the AT89S8252 in the serial pro-
gramming mode, the following sequence is recommended:
1. Power-up sequence:
Apply power between VCC and GND pins.
Set RST pin to “H”.
if a crystal is not connected across pins XTAL1 and
XTAL2, apply a 3 MHz to 24 MHz clock to XTAL1 pin
and wait for at least 10 milliseconds.
Enable serial programming by sending the Pro-
gramming Enable serial instruction to pin
MOSI/P1.5. The frequency of the shift clock sup-
plied at pin SCK/P1.7 needs to be less than the
CPU clock at XTAL1 divided by 40.
The Code or Data array is programmed one byte at
a time by supplying the address and data together
with the appropriate Write instruction. The selected
memory location is first automatically erased before
new data is written. The write cycle is self-timed and
typically takes less than 2.5 ms at 5V.
Any memory location can be verified by using the
Read instruction which returns the content at the
selected address at serial output MISO/P1.6.
At the end of a programming session, RST can be
set low to commence normal operation.
Power-off sequence (if needed):

Set XTAL1 to “L" (if a crystal is not used).

Set RST to “L".

Turn Vg power off.

Serial Programming Instruction

The Instruction Set for Serial Programming follows a 3-byte
protocol and is shown in the following table:

AT8958252 messsss—————
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L298

DUAL FULL-BRIDGE DRIVER

» OPERATING SUPPLY VOLTAGE UP TO 46 V

« TOTAL DC CURRENT UP TO 4 A

» LOW SATURATION VOLTAGE

» OVERTEMPERATURE PROTECTION

» LOGICAL "0" INPUT VOLTAGE UP TO 1.5V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated mondlithic circuitin a 15-
lead Multiwatt and PowerS020 packages. It is a
high voltage, high current dual full-bridge driver de-
signed to accept standard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enable inputs are provided to
enable or disable the device independently of the in-
put signals. The emitiers of the lower transistors of
each bridge are connected together and the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

Multiwatt1b Power8020

ORDERING NUMBERS : L298N (Multiwati Vert.)
L298HN (Multiwatt Horiz.)
L298P (Power$S020)

nection of an external sensing resistor. An additional
supply input is provided so that the logic works at a
lower voltage.

ouTL our2 g ourd 0uUT4
Q fa) 3 lmnr ? Q
2 L] 4 ] %
+§s‘ 2 vt
L : :
|
1 2 k| &
Int In%
L ] 4
i 0 | o
End g 1 EnB
[+
3 ] 3 -
= l $—Osewses
Rsg
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vg Power Supply 50 \;
Vss Logic Supply Voltage 7 3
Vi Ven Input and Enable Voltage —.3t07 v
lo Peak Output Curmrent {each Channel)
— Non Repetitive (t = 100us) 3 A
—Repetitive (80% on ~20% off; ton = 10ms) 2.5 A
~DC Operation 2 A
Vsens Sensing Voltage -1t02.3 Vv
Piat Total Power Dissipation (Tease = 75°C) 25 W
Top Junction Operating Temperature —25 to 130 °C
Tsig, T Storage and Junction Temperature —40 to 150 °C
PIN CONNECTIONS (iop view)
/ —l_ h i 4 15/ — 11 CURRENT SENSING B
/]-\ 4 7773 OUTPUT4
\Jr/ (gl 7 Avey OUTPUT 3
12 [T INPUT 4
{1 1 T ENABLE B
10 T INPUTS
ol —_AFrro LOGIC SUPPLY VOLTAGE Vg
M aRGI N 7005\ id
7 [ —Aakalaly INPUT 2
6 [T O ENABLEA
AT X ) INPUT 1
4 [T 7T SUPPLY VOLTAGE Vg
f‘\ O ) OUTPUT 2
\V A e T oL LT pUT 1
\ |‘ PR I CURRENT SENSING A
Z TAB CONNECTED TOPIN 8 DASINZICA
7
GND [ 1 20 ] GND
SenseA [ 2 19 ] SenseB
NC. [ |3 18 ] NC.
out1 [ 4 17 [ Out4
ouz |5 PowerSO20 16 [ ous
vs T8 15 [ input4
imput1 1 7 14 ] Enable B
EnableA [ 8 13 1 input3
Imput2 [ 9 12 /3 vss
GND [ 10 11 [ GND
D95IN239
THERMAL DATA
Symbol Parameter Power5020 Multiwatt15 Unit
Rinjcase | Thermal Resistance Junction-case Max. - 3 °CIW
Rinjamo ] Thermal Resistance Junction-ambient Max. 13 (%) 35 °CIW

(*} Mounted on aluminum substrate
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. | Max. Unit
T1 (V) 1Source Current Turn-off Delay 0.5Vito 091 (2);{4) 1.5 us
T2 (Vi) |Source Current Fall Time 081 t00.11. (2% (4) 0.2 us
Ta{Vy) |Source Current Turn-on Delay 0.5Vito 014 (2); (4} 2 is
Ta (V) |Source Current Rise Time 0.1l 1009 (2 (4) 0.7 us
Ts (Vi) |Sink Current Turn-off Delay 05Vito 091 (3% (4 0.7 us
Ts {Vi) |Sink Current Fall Time 081 o011  (@x (4 0.25 us
T7 (V) |Sink Current Turn-on Delay 0.5Vit0 0.9 1L (3); (4) 1.6 us
Ta (Vi) |Sink Current Rise Time 01l 0091  (3)(4) 0.2 us
fc (Vi) |Commutation Frequency L= 2A 25 40 KHz

T+ {Ven} |[Source Current Turn-off Delay 0.5Vento08 L (2):(4) 3 @S
T2{Ven) |Source Current Fall Time 095 to01h (2 (4) 1 us
T3{Ven) |Source Current Turn-on Delay 0.5Vento 0.1l (2);(4) 0.3 us
T4 {Ven) |Source Current Rise Time 0.1l 0091 (2); (4 0.4 us
Ts {(Ven) |Sink Current Turn-off Delay 05 Vento 0.8 1L (3h (4) 22 us
Ts{Ven) |Sink Current Fall Time 0891 o011  (3)(4) 0.35 Co us
Tr (Ven) |Sink Current Tum-on Delay 0.5Vento0.81. (3} (4) 0.25 us
Ts (Ven) |Sink Current Rise Time 011 100914 (@)@ 0.1 us

13 1)Sensing voltage can be -1 V for t £ 50 psec; in steady state Viens min2~0.5 V.

2} See fig. 2.
3} Seefig. 4.

4} The load must be a pura 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 Defay Times vs. Input or Enable Switching.
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Figure 4 : Switching Times Test Circuits.
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b 3
FAIRCHILD Sepfem or 198
I Revised February 1999
SEMICCONDUICTOR ™

MM74HC14
Hex Inverting Schmitt Trigger

General Description Features

The MM74HC14 utilizes advanced siicon-gaste CMOS M Typical propagation delay: 13 ns

techiology to achisve the Jow power dissipation and high B wide power supply range: 2-6V

noise immunity of standard CMOS, as well as the capability , . .

to drive 10 LS-TTL loads. : I]:ow fquieiscent cL;fT:?ntA 20 ;1;:\ maximum (74HC Series)
The 74HC logic family is functionally and pirout compatible Ow input current. T IR

with the standard 74LS logic family. All inputs are protected B Fanoutof 10 LS-TTL loads

from damage due to static discharge by internal diode B Typical hysteresis voltage: 0.8V af Vop = 4.5V

clamps to Ve and ground.

Ordering Code:

Creer Number | Package Number Package Description

MM74HC14M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150° Narrow
MM74HC148) M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE 11, 5.3mim Wide
MM74HC14MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.dmm Wide
MMT74HC 14N NT4A 14-Lead Plastic Dual-In-Line Package (PDIP}, JEDEC MS-001, 0.300" Wide
Devices alsa available in Tape-and Reel. Specify by appending the siffix jatter X" to the ordaring code.
Connection Diagram Logic Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP L2

¥oe 26 Y§ 5 5 A4 Y4

J14 13 |12 1 |10 9 ] —

R ey

Y 0
e = =
]
B F 3 4 8] b i’ 1
A1 11 A2 Y2 A3 13 GHD -
Top View
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Absolute Maximum Ratingsote 1)

{Note 2)

Supply Voltage (Vo) —0.810 +7.0V
DC Input Voltage (V) -1.5t0 Vg +1.8V
DC Output Veltage (Vour} 0.5 %0 Vg +0.5V
Clamp Diode Current (lik, Iok) +20 mA
DC Output Current, per pin (loyt) 125 mA
DC Ve or GND Current, per pin

{eo) 150 mA
Storage Temperature Range (Tgyg) -85°C to +150°C
Power Dissipation (Pp)

{Note 3) 800 mW

8.0. Package only 500 mw
Lead Temperature (Ty)

{Soldering 10 seconds}) 260°C

DC Electrical Characteristics (Note )

Recommended Operating

Conditions
Min Max Units
Supply Voltage (Vec) 2 6 v
DC Input or Output Voltage 0 Ve V
Vi Vour)
Operating Temparature Range (Tz) —40 485 °C

Nots 1: Absolute Maximum Rafings are those vaiues beyond which dam-
age 10 the davics may occur.

Nota 2: Unless athenwise specified all voltages are refersnced to ground.

Note 3: Power Dissipation lemperature derating ~ ptastic *N* package: ~
12 mW*G from 85°C to 85°C.

Ta=25C Ta=-4010 85°C| To=~55 to 125°C
Symbot Paramater Conditions Vee Units
Typ Guaranteed Limits
Yy, Positive Going Minimum 2.0v 1.2 1.0 1.0 1.0 v
Threshold Voltage 4.5¢ 27 20 20 240 v
8.0V 3.2 30 3.0 30 v
Maximum 2.0V 12 1.5 1.5 15 v
4.5V 27 3.15 315 3.15 v
8.0 32 42 42 42 v
Vo Negative Going WMinimuem 2.0¥ 0.7 0.3 03 0.3 v
Threshold Voltage 4.5V 1.8 0.9 4.9 0.9 v
8.0V 22 1.2 1.2 12 W
Maximurn 20V 0.7 1.0 1.0 10 Vv
4.8V 1.8 22 2.2 22 v
8.0V 22 30 3.0 30 v
Vy Hysteresis Vliage Minimum 2.0V 0.5 02 0.2 02 v
4.5V 08 04 0.4 04 v
6.0V 1.0 0.5 0.5 0.5 vV
Maximum 2.7 0.5 1.0 1.6 1.0 W
4.5V 0.9 14 1.4 14 W
8.0V 1.0 1.5 1.5 15 v
Vo Minirun HIGH Level  |Vye= V)L 20V 2.0 1.9 1.9 19 v
Ouiput Voltage {lougl =20 pA 4.5V 4.5 4.4 44 4.4 Y
8.0V 8.0 59 5.9 59 v
Vi =V
lousi=4.0 mA 4.5V 42 3.98 3.84 37 v
flourl=52mA 8.0V 57 548 5.34 52 v
YL Maximum LOW Level |V =V iy 2.0V 1] 0.1 0.1 0.1 v
CQuiput Voltage lloutl =20 A 4.8V 0 0.1 0.1 0.1 v
8.0V 0 0.1 0.1 0.1 v
Vin=VYim
ol =4.0mA 4.5v 0.2 0.26 0.33 04 v
floutl =52 mA 8.0v 02 0.26 0.33 04 v
i Maximum fnpul Current | Vyy = Vge or GND 8.0V .4 +1.0 1.0 PA
ice Maximum Quiescent Vi = Ve or GND 8.0V 240 20 40 pA
Supply Current lour=0uA

Note 4: For 2 powar supply of 5V £10% the worst case output voltages (Voy, and Vo F occur for HC 8t 4.5V, Thus the 4.5V values should be ueed when
designing with this supply. Worst case ¥,y and Wy octur at Veg = 5.5V and 4.5Y respadiivaly. (The V), value at 5.5v is 3.85V.) The worst case leakage cor-
eant {lig, e, 204 L) occur for CMOS at tha higher voltage and so the 6.0V values should be used.
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AC Electrical Characteristics
Voo =5V, TR=25°C, C = 15 pF, = =6ns

Symbol Parameter Conditions Typ Guaranteed Limit Units

teHL teLH Maximum Propagation Delay 12 22 ns

AC Electrical Characteristics
Vg =20V 10 6.0V, C = 50 pF, | = = 8 ns (unless otherwise specified)

Symbot Parameter Conditions Veo Ta=25°C Tp=~40 10 85°C | Ty = ~55 to 125°C Units
Typ Guaranteed Limits
tpHL treH | Maximum Propagation 2.0V 80 125 156 188 ns
Delay 4.5¢ 13 25 31 38 ns
8.0V 11 21 26 32 ns
brin, trg | Maximum Output Rise 2.0v 30 75 g5 110 ns
and Fall Time 4.5V 8 15 19 22 ns
s.ov 7 13 16 19 ns
Cro Pawer Dissipation {per gate) 27 pF
Capacitance {Note §)
Cin Maximue Input Capacitance 5 10 10 10 pF

Note 5: Cppy determines the nio load dynamic power consumption, Ppy = Gppy Ve 2 T+ e Ve, and the no load dynamic current consumgtion,
1g= Cpp Ve o lpe.

Typical Performance Characteristics

Input Threshold, Vy+, Vi—, Propagation Delay vs
vs Fower Supply Voltage A Power Supply
0 4
s
£ 2 o £ w0
i ~ =
2 & ; é
2 20 E )
4] ’
o ~ N b
E 10 / é 1
=
3
0
20 30 40 56 BA 20 30 40 5D 64

POWER SUPPLY VOLTAGE (¥} POWER SUPPLY VOUTAGE (V)

&g = v o Y v - = Y 1 v o v ¢ v 1Y
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Typical Applications
Low Power Oscillator

V
t4=RC In =
V1~
Vi Vour
LCUEETAES

Voo~ V-
to = RC iIn ——
Veo—Vr+

1

Vy. f=
6 1 YT Voo —Vr)
V- (Veo—VT+)
Vi,
0
Yim w1 Note: The equations assume te+ 2 >> toag + tpat
Vep = SHR—
P~y ¥
—=] 1 |~
R Al

&g = v o Y v - = Y 1 v o v ¢ v 1Y
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Philips Semiconductors Product specification
e e
Quad 2-input EXCLUSIVE-OR gate 74HC/HCT86
L e

FEATURES GENERAL DESCRIPTION
s Qutput capability: standard The 74HC/HCT86 are high-speed Si-gate CMOS devices
» lgc category: SSI and are pin compatible with low power Schottky TTL

(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.
The 74HC/HCT86 provide the EXCLUSIVE-OR function.

QUICK REFERENCE DATA
GND =0V, Tanp =25°C; t,=ti=6ns

TYPICAL
SYMBOL |PARAMETER CONDITIONS - UNIT
HC HCT
tend toLn propagation delay nA, nB to nY CL=16pF, Vg =5V 11 14 ns
C input capacitance 3.5 3.5 pF
Cep power dissipation capacitance per gate notes 1 and 2 30 30 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp x Vee? x i+ T (CL x Vee? x f5) where:
fi = input frequency in MHz
f, = output frequency in MHz
3 (Cu x Vge? x fo) = sum of outputs
Ci = output load capacitance in pF
Ve = supply voltage in V

2. For HC the condition is V, = GND to Vee
For HCT the condition is V) = GND fo Ve - 1.5 V
ORDERING INFORMATION

See “7T4HC/HCT/HCU/HCMOS Logic Package Information”.
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Philips Semiconductors Product specification

Quad 2-input EXCLUSIVE-OR gate 74HC/HCT86

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
1,4,9,12 1Ato 4A data inputs
2,5,10,13 iBto 4B data inputs
3.6,8, 11 1Y to 4Y data outputs
7 GND ground {0 V)
14 Vee positive supply voltage
1114 U »1 3
U i 1¥{3 2 e
w 1] 1;} Vee 2118 =
8 4 412 4 =
i E i3] 42 4124 avle == 1 -
w3 1] aa L5}28 —
{3l 88 [ av olaa 9
— avla —= =1 9
28 {5 5] 38 10438 Jo | —
2v e 8] 3a
[&] 9] _12]aa s P
GND E 8] av 33}48 ¥ 1
TIRT409.1
TZB7410.1 7287488, 1
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbot.
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Philips Semiconductors Product specification
Quad 2-input EXCLUSIVE-OR gate 74HC/HCT86
A
1¥E3
28 rd
_4j2a
2vls
_5}28 A
o avle "'
_t0}38 —
8
12 [aa 7Z8741%
™ 4y fir
J3laa
1ZB7410.1
Fig.4 Functional diagram. Fig.5 Logic diagram (one gate).
FUNCTION TABLE
INPUTS QUTPUTS
nA nB nY
L L L
L H H
H L H
H H L
Notes

1. H = HIGH voltage level
L = LOW voltage leve!

d” 1 dl Y o L 24 dl = } 3 1 Y o ¥ ¢ Y 1%
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POSITAL

FRABA

ABSOLUTE ROTARY ENCODER
MIDI CANOPEN

Main Features

- Compact and heavy-duty industrial design

- Interface: CANopen/ CAN

- Housing: 58 mm &

- Solid or hollow shaft: 6 or 10 mm @ /15 mm @
- Max. 65,536 steps per revolution {16 Bit)

- Code:  Binary

Mechanical Structure

- Aluminum Flange and housing

- Stainless steel shaft

- Precision ball bearings with sealing or cover rings

- Code disc made of unbreakable and durable
plastic

- Very short housing with a maximum length of 30
mm

Programmable Parameters

- Direction of rotation (complement)

- Resolution per revolution

- Total resotution

- Preset value

- Two limit switches

- Cams

- Baud-rate and CAN-identifier

- Transmission mode: Polled mode, cyclic mode,
sync mode, or cos mode

Electrical Features

- Temperature insensitive |R-opto-receiver-asic
with integrated signal conditioning

- Highly integrated circuit in SMD-technology

- Polarity inversion protection
- Over-voltage-peak protection
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POSITAL

FRABA

ABSOLUTE ROTARY ENCODER
MIDiI CANOPEN

Technical Data
Electrical data

interface
Transmfss: i

S{}l volte 4 |
Current oonsumption =
Power consumption

Accuracy of division
EME

Electncal lrfetlme

* Absolute rotary encoders shouid be connected only to subsequent e!ectronlcs whose power supp ies
comply with EN 50178 (protective low voltage)

Mechanical data

ﬂousing e o *Alummum optional stainless sieel -

Lifetime Dependent on shaft version and shaft loading -refer‘t
Max. shaft loading . '
Inertia of rotor

FEriction torque.

RPM (continuous opera
Shock (EN 6{1068 -2-2. - _ ~ .
Permanent shock (EN 60028-2:29) | < 10 g half neb 16 ms)
Vibration (EN60068-26) | <10g (10 Hz .. 2000 Hz)
Weight (standard version) SmQIe:um =560g '

‘ o Muttitum

Single m max 00

Weight___(gtainbss stee version) :5:

Flange

Shaft diameter

Shaft length

hollow shaft dept‘h min. / max.
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POSITAL

FRABA

ABSOLUTE ROTARY ENCODER
MiDi CANOPEN

Interface

Configuration

The standard configuration of the absolute rotary
encoder i8: Node number 32, baudrate 20 KBaud.
To adapt the encoder to the application, the user
can configure the encoder via SDO messages. The
baudrate can be changed within the range between
20 kBaud up to 1 MBaud and the node number
between 0 and 89. Internally 1 is added to the
chosen node number

12 pin round connector
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Electrical connection
The absolute rotary encoder is available with a 12
pin round connector and cable with open ends. The
pin assignment and the cable colours are descript
as follows:
Signal 12 piniconnéctor | cable
pinnumbsei
{CAN Ground) 3
24 V supply voliage |12
0.V supply voitage
CAN High
CAN Low
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