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Abstract

At present,many people keep an eye on robot contest and the Soccer Robot is the
favourites robot contest in Thailand and foreign country. This project has an idea from this
contest too. The way for making Soccer Robot must have join several engineering process i.e.
Image processing,circuit

This project using Artificial Intelligence and designing robot. We use Image processing

in order that decide Al problem and use Al in order that command robot activities
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Flash Memore 1K 2K - - 4K 8K 4K 8K 20K 8K
Ram 64 128 128 266 128 266 128 266 256 256
EEPROM # - = = % - - - 2K
Programming Yes Yes No No Yes Yes Yes Yes Yes Yes
Timers/Counters 1 2 2 3 2 3 2 3 3 4
Serial UART 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
Power supply 2.76.0 2760 40-60 4060 4060 4060 2.76.0 276.0 2760 2760
Frequency 0-24 0-24 0-24 0-24 0-24 0-24 0-24 0-24 033 0-33
ItO Pins 16 15 32 32 32 32 32 32 32 32
External address/

Data bus No No Yes Yes Yes Yes Yes Yes Yes Yes
Pin Count 20 20 40/44 40444 40/44 40/44 40/44 40/44 40/44 40/44
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Final v2.C B : - R _ 26/3/2548 22:05

,'/*******************************************k*.ﬁ***k*********i***'k*k**************t

g /’/*************************k*******k****k***it*****k*****************i—**********k**

4 // modify use sync fac ™1111 1111" and use buffer 4 buffer

5 ;/ if buffer3 = "1111 1111" => if pbuffer0 !'= "0000 0000" (empty buffer) => if id = IDROBOT =
s t/ by surachail date 5/01/48 time 14.41 P.M.

5 7/ use new ic AT89C4051 (20 Pin) output portl

9 // new edit because direction motor change{ motor 1, motor direction convert) for new robot
2 // by surachai date 16/1/48 time 2.56 A.M.

// new edit because use old direction for old robot and id change from 0 to 2
// by surachai date 3/2/48 time 23.25 P.M.

//*****************************i*******i***********k****************************k**

/'/*****s‘r*******************k*********************’k*k************k-k*********k***')v***

#include <reg52.h>

J oY O

#define COUNTER_CLOCKWISE 0 // define direction motor counter clockwise = Q0
#define CLOCKWISE 1 // define direction motor clockwise = 1

7:1 #define STOP 0 // define event for motor shoot and dribble and stop
22 #define DRIBBLE 1 // define event for motor shoot and dribble and stop
23 #define SHOOT 2 // define event for motor shoot and dribble and stob
> A
25 #define TIME INVERT M 1 2 // 1 gear = 2 pulse sampling (15 gear)
26 #define TIME INVERT M 2 2 // 1 gear = 2 pulse sampling {15 gear)
27 #define TIME INVERT M 3 2 // 1 gear = 2 pulse sampling {15 gear)
2¢ #define TIME INVERT M 4 Z // 1 gear = 2 pulse sampling {15 gear)
29 4define ALL_ PULSE 30 // all have 30 pulse sampling
2: #define ID ROBOT 2. _// define this robect is id =1
22 //#%define DEFAULTDRIBBLE 13
22 7/ motorl = port0.0 - 0.1 ** motorZ = port L 2 2D Ll
34 // motor3 = port G.4 - 0.5 ** motordribble = port 0.6 — 0.7
35 sbit MOTOR 1 1 = P170;
3¢ sbit MOTOR 1 2 = P171;
37 sbit MOTOR 2 1 = P172;
38 sbit MOTOR 2 2 = P173;
33 sbit MOTOR 3_1 = P174;
42 sbit MOTOR 3 2 = P175;
41 sbit MOTOR 4 1 = P176;
42 sbit MOTOR 4_2 = P177;
43 unsigned int ts_counter=0; //The counter for time sampling {C.0lsec)
44 f/*************+*****t* initial k% ke ke k ok K R gk ok kS ok e ek ok kT ok ok ke kR ok k% ke ek v ok
45 unsigned int gear m 1 = 0;
%4 unsigned int gear m_2 = 0;
47 unsigned int gear m 3 = 0;
42 unsigned int gear m 4 = 0; // default speed motor dribble
49
2 unsigned char di_m 1 = CLOCKWISE;
unsigned char di_m 2 = CLOCKWISE;
unsigned char di_m 3 = CLOCKWISE;
unsigned char di_m_4 = STOP; // motor dribble
/’/ k*******‘i—*i—ki'*)\'v'—ft*4:*4(k**k’k*k***ék*ki{*k**i*i—*if***‘k*i-'x%k**k**i**k*k**i*k
unsigned char BufferDatal[4]; // buffer for data from serial port
//unsigned char n Buffer = J; // number bufifer
void open_intr_service(void)
IE=0x93; //cpen Series,Timer0 and INTO interrupt
IP=0x02; //define high pricrity level 1is : terrupt
}
void open timer service(void)
{
TMOD=0x22; //Timer0 mode2 and Timerl modeZ
TCON=0x01; //Active INTO interrutp at down time
//THO=0xal; //47 microsec of one sampling and 42 pulse sampling in pwm(500Hz)
//THO = 0x9%c; // 50 microsec of one sampling and 40 pulse sampling in pwn {500Hz)
//THC = Oxce; // 25 microsec of one sampling and 80 pulse sampling in pwn (500Hz)
THO = 0x79; // 67 microsec of cne sampling and 30 pulse sampling ing pwn {500Hz}
}

*2 wvoid open_series_service(void)

73 {

74 SCON=0x50; //Model 8 bit

75 PCON=0x00;

7 THI=0x£3; /74800 bps 1241 MHZ

|
|
1
1
|
|
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Final v2.c

26/3/2548 22:05

TR1=1; //Strat timerl
}

void timerO_int() interrupt 1

g0 (

81 if (ts_counter <= ALL_PULSE)
82 {

33 ts_counter++; //counter for time sampling
c4 }

g5 else

36 {

B ts_counter = 1;

g2 }

29}

an

void controlmotor (unsigned int n_motor, unsigned int gear, unsigned char direction)
{
switch(n _motor)
{
case 1:
{
if (direction == COUNTER CLOCKWISE)

{
if (ts_counter <= TIME INVERT M l*gear)
0 {
1¢1 MOTOR 1 1 = 1;
102 MOTOR 1 2 = O;
1632 } g
1G4 else
1¢8 {
1¢¢ MOTOR_1 1 = 0;
1¢7 MOTOR 1 2 = 07
168 }
169 }
110 else
{
if (ts_counter <= TIME INVERT M l*gear)
{
13 MOTOR 1 1 = 0;
11 MOTOR 1 2 = 1;
11 }
1z else
1 {
1i9 MOTOR 1 1 = 0
iz9 MOTOR 1 2 = 0;
123 }
122 }
123 break;
124 }
128
1ze case 2:
127 {
1z if (direction == COUNTER CLOCKWISE)
1 {
1

if (ts_counter <= TIME_INVERT M 2*gear)
{

MOTOR 2 1 =0

1

Ne N

MOTOR 2 2 =
}
else
{
MOTOR 2 1 = 07
MOTOR 2 2 = 0;
}
149 }
14z else
122 {
143 if (ts_counter <= TIME_ INVERT M 2*gear)
144 {
145 MOTOR 2 1 = 1;
146 MOTOR 2 2 = 0;
g }
else
{
MOTOR 2 1 = 0;
MOTOR 2 2 = 0;
}
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153 }

154 break;

155 }

156 .

15% case 3:

158

159 if (direction == COUNTER_CLOCKWISE)

1€8 {

161 if (ts_counter <= TIME_INVERT_M_3*gear)

162 {

163 MOTOR 3 1 = 1;

164 MOTOR 3 2 = 0;

165 } T

1¢¢ else

167 {

168 MOTOR 3 1 = 0;

169 MOTOR 3 2 = 0;

170 }

17 }

172 else

174 if (ts_counter <= TIME_INVERT_M_3*gear)

175

17¢ MOTOR 3 1 = 0;

177 MOTOR_3_2 = 1;

178 }

172 else

151 MOTOR 3 1 = 0;

132 MOTOR 3 2 = 0;

153 } ¢

134 }

135 break;

1g2¢ }

187

188 case 4: // out no pulse

138 {

189 switch (direction)

19 {

1t case O:

154 MOTOR 4 1 = 0;

185 MOTOR 4_2 = 0;

1s¢ break;

187 }

1 case 1:

1 {

2 MOTOR 4 1 = 1;
MOTOR 4_2 = 0;
break;

}
case 2:
{
MOTOR 4 1 = 0;
MOTOR 4 2 = 1;
break;
}
break;
}
break;
}
}
}
void OperateData ()

{
// 3k Kk ¥ kK ke od ok ok ok ok ke ld *'k*k***‘k***‘k*************)\-
unsigned char Id_e = BufferData[2] & 0x07;
unsigned char Id_s = (BufferData[0] & 0x70) >> 4;
// **'kik**’k**'}(*k:* drlbble Sk kv hrhkkdhhdhkkhkdhkhkxkkHrk
unsigned char Dribble = BufferData[0] & 0x01;
I;,/ L e = ShOCt ke hk ki kdhkhkwhkhk¥hkkhkkwkhkh*k
unsigned char Shoot = (BufferData[2] & 0x08) >> 3;
if(Id s == Id_e)
{
/[ xxxkxx direction, all motor X *AF A x X
di m 1 = (BufferData[0] & 0x08) >> 3
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229 dim2 = (BufferData[0] & 0x04) >> 2;
230 dim3-= (BufferData[0] & 0x02) >> 1;
2313
232 if ((Dribble == 0) && (Shoot == 0))
233 di m 4 = STOP;
234 else
235
236 if ((Shoot == 1) && (Dribble ==0))
237 di m 4 = SHOOT;
238 else
239 di m 4 = DRIBBLE;
2490 }
241 //di m 4 = BufferbData[0] & 0x01; // dribble = *1* , if not = '0Q’
242
:43 // * J ok k¥ ok VelOCity all motor * k¥ ok Kk ¥k ok ok
244 gear m_1 = (BufferData[l] & O0xF0) >> 4;
245 gear m 2 = BufferDatal[l] & OxOF;
246 gear m 3 = (BufferDatal[2] & 0xFO) >> 4;
247 //gear m_4 = 14;
248
249 // & % %k ¥ ok k% Clear buffer X %k ok ok koW ok ok ¥ ok ok ok
259 BufferDatal[0] = 0;
251 BufferData[l] = O;
252 BufferDatal2] = 0;
253 BufferDatal3] = 0;
254 }
255 '}
256 wvoid vVarifyData (unsigned char InData)
257 |
Pase:] unsigned char id = (BufferData[0] & 0x70) >> 4;
259 if (InData == 255)
if (BufferData[0] != 0)
if (id == ID_ROBOT)
{

OperateData() ;
}

}

}

void series int() interrupt 4

{
BufferData[0] BufferDatalll;
BufferData[l] = BufferDatal2];
BufferDatal2] = BufferbDatal3];
BufferData[3] = SBUF;
VarifyData(BufferData[3]);

I

controlmotor(l, gear m 1, di m 1);
controlmotor (2, gear m 2, di m 2);
controlmotor (3, gear m_3, di m 3);

controlmotor (4, gear_m 4, di_m 4); // if direction clockwise = dribble ** if counter

RI=0;

void main (void)

{ open_intr_service();
z open_timer_service();
282 open_series_service();
283 TRO = 1;
2 // clear buffer
2285 BufferDatal[0] = 0;
256 BufferDatall] = 0;
2a7% BufferDatal[2] = 0;
2 BufferDatal3] = 0;
2 while (1)
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L298

DUAL FULL-BRIDGE DRIVER

= OPERATING SUPPLY VOLTAGEUPTO 46V

s TOTALDC CURRENTUPTO4A

s LOW SATURATION VOLTAGE

s OVERTEMPERATURE PROTECTION

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

DESCRIPTION

The L298 is an integrated monolithic circuitin a 15-
lead Multiwatt and PowerSO20 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceptstandard TTL logiclevelsand drive
inductive loads such as relays, solenoids, DC and
steppingmotors. Two enableinputs are provided to
enableordisable the deviceindependentlyof thein-
put signals. The emitters of the lower transistors of
each bridge are connected togetherand the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

Multiwatt15 PowerSO20

DRDERING NUMBERS : L298N (Multiwatt Vert.)
L298HN (Multiwatt Horiz.)
L298P (PowerS020)

nectionof an externalsensing resistor. An additional
supplyinput is provided so that the logicworks at a
lower voltage.

3 \

1 2 3
in?
> 5
9 P

n2
O ¥
EnA
o )

1

SENSE AO—4 B _L
Rsa
Jenuary 2000 1713
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 \
Vss Logic Supply Voltage 7 v
Vi,Ven Input and Enable Voltage -03to7 \"
lo Peak Output Current (each Channel)
— Non Repetitive (t = 100us) 3 A
—Repeftive (80% on —20% off; ton = 10ms) 25 A
—DC Operation 2 A
Vsens Sensing Voltage -1t023 \Y
Phtot Total Power Dissipation (Tcase = 75°C) 25 w
Top Junction Operating Temperature —2510 130 °C
Tstg, Tj Storage and Junction Temperature —40 to 150 °C
PIN CONNECTIONS (top view)
/ E. oA\ \k 77773 CURRENT SENSING B
14 3 OUTPUT4
'$’ 13 L — %3 OUTPUT 3
12 T— 5 7= INPUTY,
A NN Y ENABLE B
10 {3 INPUT3
ot T T =0 LOGIC SUPPLY VOLTAGE Vgg
Multiwatt15 = REw
b\ AW . INPUT 2
6§ O ENABLEA
37 AN INPUT 1
4 T3 SUPPLY VOLTAGE Vg
.$_ A ) OUTPUT 2
23 OUTPUT Y
\ j e =====xu] CURRENT SENSING A
Z TAB CONNECTED TOPIN8 C58IN240A
4
GND T8 1 20 £1 GND
SenseA [ 2 19 ] SenseB
NC. [ 13 18 1 NC
out1 14 17 1 Out4
o2 | 5 PowerSO20 16 [—] Out3
Vg T 01 <6 15 [ Input4
Input1 17 14 {1 EnableB
EnableA [___1 8 13 1 Input3
Input2 4 9 12 1 vss
GND 4 10 11 ] GND
D35iNZ239
THERMAL DATA
Symbol Parameter PowerS020 Multiwatt15 Unit
Rihjcase |Thermal Resistance Junction-case Max. - 3 *CW
Rihjamb | Thermal Resistance Junction-ambient Max. 13 (%) 35 °CW

(*) Mourted on aluminum substrate

2/13
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PIN FUNCTIONS (referto the block diagram)

MW.15 PowerSO Name Function
1;15 2;19 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 Out 1; Out 2 Outputs of the Bridge A; the current that flows through the load
connected between these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Output Stages.
A non-inductive 100nF capacitor must be connected between this
pin and ground.
5;7 79 Input 1; Input 2 TTL Compatible Inputs of the Bridge A.
6;11 8;14 Enable A; EnableB |TTL Compatble 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 Out 3; Out4 Outputs of the Bridge B. The cument that flows through the load
connected between these two pins is monitored at pin 15.
- 3;18 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs = 42V; Vss =5V, Tj =25°C; unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vs Supply Voltage (pin 4) Operative Condition ViH +25 46 \
Vss Logic 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 (pin9) |Ven=H; IL=0 Vi=L 24 36 mA
Vi=H 7 12 mA
Ven=L Vi=X 6 mA
ViL Input Low Voltage —0.3 1.5 \")
(pins 5, 7, 10, 12)
ViH Input High Voltage 23 VSS \"
(pins 5,7, 10, 12)
I Low Voltage Input Current Vi=L -10 pA
(pins 5,7, 10, 12)
liH High Voltage Input Current Vi=H< Vss 0.6V 30 100 HA
(pins 5,7, 10, 12)
Ven =L {Enable Low Voltage (pins 6, 11) —0.3 1.5 \Y)
Ven=H jEnable High Voltage (pins 6, 11) 23 Vss \%
len= Low Voltage Enable Current Ven=L -10 pA
(pins 6, 11)
len =H {High Voltage Enable Current Ven = H < Vss 0.6V 30 100 HA
(pins 6, 11)
VeesatH) |Source Saturation Voltage IL=1A 0.95 1.35 1.7 \Y
IL=2A 2 27 \'
Veesa() {Sink Saturation Voltage IL=1A (5) 0.85 12 16 \Y
IL=2A (5) 1.7 2.3 \
Vcesat | Total Drop IL=1A (5) 1.80 3.2 \%
IL=2A (5) 4.9 \Y
Veens {Sensing Voltage (pins 1, 15) -1 (1) 2 Y
177 3113




L298

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
Ty (V) {Source Current Turn-off Delay 05Vito 0.9l (2);(4) 15 us
T2 (V) {Source Curment Fall Time 091 o011 (2);(4) 02 us
T3 (Vi) {Source Curment Turn-on Delay 05Vito 0.1l (2);(4) 2 us
T4 (V) {Source Cument Rise Time 011 o091 (2);(4) 0.7 us
Ts (Vi) |{Sink Current Tum-off Delay 0.5Vito 0.91L  (3);(4) 07 us
Te (Vi) |{Sink Current Fall Time 091 o011 (3);(4) 0.25 us
T7 (Vi) |Sink Current Tum-on Delay 05Vito 0.91L.  (3);(4) 16 us
Ts (Vi) |Sink Current Rise Time 011 0091 (3);(4) 02 us
fc (V) {Commutation Frequency IL=2A 25 40 KHz
T (Ven) {Source Current Turn-off Delay 05Vento 091 (2); (4) 3 us
T2 (Ven) {Source Current Fall Time 09I t0o011IL  (2);(4) 1 us
T3 (Ven) {Source Current Tumn-on Delay 0.5Vento 0.11L  (2); (4) 0.3 us
T4 (Ven) {Source Curmrent Rise Time 0.1l 0091 (2);(4) 0.4 us
Ts (Ven) {Sink Current Tum-off Delay 05Vento 0.91L  (3); (4) 22 us
Te (Ven) {Sink Current Fall Time 091 o011  (3);(4) 0.35 us
T7 (Ven) {Sink Current Tum-on Delay 05Vento 091 (3); (4) 0.25 us
Tg (Ven) {Sink Current Rise Time 0.1 o091  (3);(4) 0.1 us

1) 1)Sensing voltage can be —1V fort <50 psec; insteady state Vsensmin2 —-0.5 V.
2) See fig. 2.
3) Seefig. 4.

4) The load must be a pure resistor.

Figure 1 : Typical Saturation Voltage vs. Output

VSAT
{v)

2.4
20
1.8
1.2
08

0.4

0

413

Figure 2 : Switching Times Test Circuits.

Current.
BS-Estd
Yg=42¥
9 =5V H
/1//
L
S
04 OB 12 16 20 24 Io(A.

INPUT

ENABLE

5-s8m2n

Note : For INPUT Switching, set EN = H

For ENABLE Switching, set IN =H
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Figure 3 : Source Current Delay Times vs. Input or Enable Switching.

I 4
Imax{24)
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Figure 4 : Switching Times Test Circuits.

NeUY

ENABLE

Note : For INPUT Switching, set EN =H
For ENABLE Switching, setIN =L

4
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Figure 5 : Sink Current Delay Times vs. Input 0 V Enable Switching.

Iy
imax{2A)
S . 7
y N » '
. T8 |18 .M _im
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50% +F-~—~——————————— |
imax(2A0 —— —— —tp——————————— et — —— — — — — s
50% - e e _——————— -
0% t-----J - - .
\\ IR
(&¥)
FOSS i o & - SR
'_~
S—-%0667 =
Figure 6 : Bidirectional DC Motor Control.
Inputs Function
Ven=H C=H;D=L Forward
C=L;D=H Reverse
C=D Fast Motor Stop
Ven=L C=X;D=X Free Running
Motor Stop
172 1L298N L=Low H =High X = Don’tcare
" Oven
C CONYROL M !
?mnm' l —J—-u
DI 10 Da:IA FAST RECOVERY DRDE(ty S200m8)
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Figure 7 : For higher currents, outputs can be paralleled. Take care to parallel channel 1 with channel 4

and channel 2 with channel 3.

Vs

monF'

Vs
100 nF
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1298
QuT!
o1 5 \1;\ 2 s
:l ouT2
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2 l?\ W

5-56723:2
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APPLICATION INFORMATION (Refer to the block diagram)

1.1.POWER OUTPUT STAGE

The.298integratestwo poweroutputstages(A; B).
The power output stage is a bridge configuration
and its outputs can drive an inductive load in com-
mon or differenzialmode, dependingon the state of
the inputs. The current that flows through the load
comes out from the bridge at the sense output: an
external resistor (Rsa ; Rsg.) allows todetectthe in-
tensity of this current.

1.2. INPUT STAGE

Each bridgeis driven by meansof fourgatesthe in-
putof which are In1; In2 ; EnAand In3; In4 ; EnB.
The Ininputssetthebridge state when The Eninput
is high; a lowstate ofthe Eninputinhibitsthe bridge.
All 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 nearas 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 groundednear the negative pole of Vs thatmust
be nearthe GND pin of the I.C.

17

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

Tum-On and Tum-Off : Before to Tum-ON the 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 bridge is needed.
The extemnal bridge of diodes D1 to D4 is made by
four fast recovery elements (tmr < 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load current.

The sense outputvoltage can be used to controlthe
current amplitude by chopping the inputs, or to pro-
vide overcument protection by switching low theen-
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 higher than 2 Amps, a paralleled configura-
tion can be chosen (See Fig.7).

An extemnal bridge of diodes are required when in-
ductive loads are driven and when the inputs of the
ICare chopped; Shottkydiodeswould be preferred.

713




L298

This solution can drive until3 AmpsIn 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 shownthedriving ofa twophasebipolar by the 1.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. designed forthe
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.

s
Sv Qv
Ll 100nF
5] o U
g A g 2 g | ]

33n¥ :

LTk T R

w12
oo | s l2 N
HALFIFULL c
s L = 3 STEPPER
e 1287 » LzeeN Lo %OTOR
20 9 e 13 WIRDINGS
enamE | N S }1
L/ —j
ret 5 8 1NN :]9.
1113 WO 1% 1 13 os! oel o7
SENSE}
sees =t
comTRoL | 3 ¥ Howe

NC
E.SI
S-584644

B o VE<12V@Il=2A
D1 to D8 =2 A Fastdiodes trr < 200 ns

Rs1=Rs2=0.5Q

q
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Figure9 : Suggested Printed Circuit Board Layout for the Circuit of fig. 8 (1:1 scale).
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Figure 10 : Two Phase Bipolar StepperMotor Control Circuit by Using the Current Controller L6506.
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DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. OUTLINE AND
A 5 0197 MECHANICAL DATA
B 2.65 0.104
g 1.6 0.063
D 1 0.039
E | 049 0.55 |0.019 0.022
F | 066 0.75 | 0.026 0.030
G | 1.02 | 127 | 152 | 0.040 | 0.050 |0.060
G1 |17.53 | 17.78 {18.08 | 0.690 | 0.700 | 0.710
H1 | 19.6 0.772
H2 20.2 0.795
L | 219 | 222 | 225 | 0.862 | 0.874 | 0.886
11 | 217 | 2211 | 225 |0.854 | 0.870 | 0.886
2 |17.65 18.1 | 0.695 0.713
13 |17.25] 175 {17.75 | 0.679 | 0.689 | 0.699
4 | 103 | 107 | 10.9 |0.406 |0.421 } 0.429
L7 | 265 29 |0.104 0.114
M | 425 | 455 | 485 |0.167 |0.179 |0.191
M1 | 463 | 5.08 | 553 |0.182 |0.200 {0.218
s | 19 26 |0075 0.102
s1 | 1.9 26 |0.075 0.102 Multiwatti5V
Dia1 | 3.65 3.85 |0.144 0.152
H
A -
T AYS i1
5] A 7 »
ry a
o mi M/
'f pk
J 5 ~
n = O O
o P |
- 3 3
! H2
J B 2NN 8
. A
L_:N‘L_“ F G I
Rét M Gi o
10113 Lyy
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DIM. = = OUTLINE AND
MIN. | TYP. I max. | min. | TYP. [ mAX.
A 5 0.197 MECHANICAL DATA
B 265 0.104
c 16 0.063
E | 049 055 |0.019 0.022
F | 066 0.75 | 0.026 0.030
G | 113 | 127 | 14 0045|0050} 0.055
G1 11757 | 17.78 | 17.91 | 0.692 | 0.700 | 0.705
H1 | 19.6 0772
H2 202 0.795
L 20.57 0.810
L1 18.03 0.710
L2 2.54 0.100
13 11725 175 | 17.75 [ 0.679 | 0.689 | 0.699
s | 103 | 107 | 109 [0.406 | 0.421 | 0.429
L5 5.28 0.208
L6 2.38 0.094
L7 | 265 29 |o0.104 0.114
s | 19 26 |0.075 0.102
s1 | 19 26 |0.075 0.102 Multiwatt15 H
Dial | 3.65 385 | 0.144 0.152
H
<t A s -
BTk a S st
nl
ed ‘ / l [
F \
'\ a1 X1/
B 3
o
! B
1
|51 ]
N |
N
L6
L5
Ly7 1113
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DIM mm inch
" I'miN. | TYP. [ MAX. | MIN. | TYP. | MAX. OUTLINE AND
A 3.6 0.142 MECHANICAL DATA
al 0.1 0.3 |0.004 0.012
a2 3.3 0.130
a3 0 0.1 0.000 0.004
b 04 0.53 { 0.016 0.021
[ 0.23 0.32 { 0.009 0.013
D(1) | 15.8 16 {0.622 0.630
D1 94 9.8 {0370 0.386
E 13.9 14.5 | 0.547 0.570
e 1.27 0.050
el 11.43 0.450
E1(1)| 10.9 11.1 { 0.429 0.437
E2 2.9 0.114
E3 5.8 6.2 {0.228 0.244
G 0 0.1 {0.000 0.004
H 15.5 159 { 0.610 0.626
h 1.1 0.043 JEDEC MO-166
L 0.8 1.1 0.031 0.043
N 10° (max.)
S 8°(max.)
T 10 0.394
(1) "D and F” do no‘t include rlnold ﬂashior pro!ru|sims. l Powe rsozo
- Moldflash or protrusions shall not exceed 0.15 mm (0.006™).
- Criticaldimensions "E”, "G” and "a3”
N, N R—,
a2 A 4 E I 3
A \#
R ! ! DETAIL A -’—i DETAI'B E !
e3 y
H lesd | DETALA
_\\
> A
a% slug
O0o00nanonn 57
20 1 @
o
] S L ZSEAT!KSH_A'E
Eal @ ______ (j) fE R BOTTOMVIEW (
£ N = M
E3
1 10
goooooooog '
PSO20MEC —— D1

12113
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Information fumnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the conse-
quences of use of such information nor for any infingement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this
publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. STMi-
croelectronics products are not authorized for use as critical components in life support devices or systems without express written
approval of STMicroelectronics.
The ST logo is a registered trademark of STMicroelectronics
© 2000 STMicroelectronics — Printed in Italy — All Rights Reserved
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Application
TomplaoeheRS—232mbbbetwemmetardeompmer(Tanﬁr\al). ;
Remoteconﬁol
Remote monitoring
Computeraidedvimegraifadn'lanufadming e
Point-of-sale system
Data transmission of moyable station

POINT TO POINT COMMUNICATION

=

S &

/s

MULTIPOINT COMMUNICATION




onﬂgufration |

v v
- 3‘“.
Gpmeeamnile :

‘ \| CHANNEL Select Switch :

R NN Switch1 : ON:433.92MHz -

4 : . OFF:43433MHz
- Switch 2 : ON : 4800 BPS Disable -
'y ? 9, 7/ ; OFF : 4800 BPS Enable

: Switch 3 :* ON : 9600 BPS Ensable

OFF : 19200 BPS Enable _

'RS-232 Port— To beconnedadwlhmecmﬂmnd).'

RESTSmtch PressmsRESTswmwraselm Chameltothe setﬁna‘.-
atﬂmghﬁeCHANNELSelect smchhasbaenmnhe !
mn&&mmsmmmmdmRDMMAmm

Power Jack ~ FUDCWWM ) 2
PWRPowormdmmt Twnmmnn»pmnapphed

T)(Dlnacaior mmmmmmmammmmm
(Temuml)bRDMMAunit. R\ 7

DCD indicator — m@mmmnmnaam@mmmumu
(DataCamarDetedL

CHANNELSe!edSv«u\ wmm«;mmammmnumuu _
mwvﬁommu4ﬂmmyw
 make Channel change , you must’ press. RESET switch or
power-&ff and then:reboot power... Then the RDL40IA will be
reseMothenewmdsoChmnd

Red



installation

| install the RS-232 Gable between the ROLAQ1A and Computer of Tenminal .
(Thep_inoonnedionis.asPlN'ASS ) :

2. Set up one pair of RDLA01 , one for Master Computer (terminal) and the other for
Remote Computer (W);SetboﬂtRDLm1Au:itsatmemd1am.

3.ComecttheDCpowersupp!yhmDCPmJadtm RDL401A unit, the PWRLED
will tum on. R

4.TheDCDLEanﬂgtnmmeyMﬂwmdvhgmitMMaMb
fransmission from the other unit . If not ,feinstal them to have a constant green DCD
because RDL401Ais~forha%f-duplexoo¢mmicaﬁonaﬂy.Atmeﬁmyounnstm
mmi!becometransnitﬁngandttmoﬂmmubeoommiving.

Nots : :

TogdomumcﬁmﬁRDL&jA.wasacmmu)asmemv

Baud Rate:  4800/9600/19200 bps

Parity : None
Data Bits : 8
StopBIT: - 1

Flow contvol: None




PIN ASSIGNMENT

'@ 9 Pin D Female Connect

Pin Number , Signal
: _ X
TXD ( Out)
RXD (in)
———
Ground .
X
X
RTS (Out)
X

olojwjojn]dlwN| =

@  CN5SOTTO006 Connect

Male A Pin ’ Male B Pin

?
:

YO O W | 1} IO B |
VA - Y ¥V A

wlo|~lolajalwlnl -




Frequency :

Antemalnpedame
NumbetofChameis:A
Frequency Stability :

Data Rate :
Data format :

433.92/434.33MHz

50 Ohms , unbatanced

2 (Frequency Synthesized}
+- 10 ppm ( at 0~60 Deg. C)

4800/9600/19200 Baud

None Parily , 8 Data Bits , 1 Stop Bit, -
Half-duplex over a single channel Asynchronous
, Serial

Communication Distance : Approx. 50~150 meters ( prospective)

Power Supply :

Environment :

Dimensions :

Weight :

9VvDC

Operating Temperature 0 ~+50 Deg. C
Storage Temperature -10 ~+70 Deg. C
Humidity : 10 % ~ 95 % , non-condensing
W 107 * D 102° H 28 mm :

APPROX. 0.38 KGs

Transmitter Output Power : S5mW maximum

Modutation Deviation :

35 +/-5KHz

PLL Programming Time : 5 m sec , maximum

Cuwrrent Drain :
Sensitivty :
Selectivity :

Recsiver Current :

60 mA maximun at 8 VDC nominal

- 102 dBm

85 KHz maximum

Typical 27 mA



PROMAG RDL200T
' REVB

OPTIONAL ANTENNA SOCKET AND ANTENNA
1. Antenna Socket

PMN: CR5-OTGO007 (Angle 180)

i . B0MM

. Antenna

P/N: ANT-T001 (50 ohms, 434+-5 MHz)

61.0

i O




PROMAG RDL200T
: REV.B

PACKAGE OUTLINE {DIP28)

=

il

189
154
=

| - |

L} CeL)
%0
T =
- Unit mm
PIN ASSIGNMENT

1 *Antenna

2 ANTG I - |*Antenna Signal GND
3,4,5,6,7,8,9 NC o Connect

10 /RST I |Active Low Reset

11 RXD I [UART Data Input

12 . TXD O |UART Data Output

13 GND I |GND

14 TRD/CMD |Reserved

15 BPSQO 4800bps 0O:disable l:enable
16 BPS1 0:9600bps 1:19200bps {*short data pack)
17 ‘ CH I |0:433.92MHz 1:434.33MHz

18 RLED O |RXD Status LED

19 TLED O |TXD Status LED

20 GND GND

21 vCce Power Input +3.3Vdc~2.7Vdc
22,23,24,25,26 NC No Connect ’

27 GND GND

28 GND GND

" *Antenna Signal GND: Connect to antsnna cable GRD.
_’m:mmlm&l—m
* +49200bps for short data pack {max 70 bytes) only.
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Radio Data Link RF Module with UART Interface
INTRODUCTIONS: :

: RW(MMMk)RFWBd&WMMR&&MWWMM It
: swmwmdmmmwwmmmmm@nbemmm

equrpmemmmughRsmmwacemrepmmmmbmmwlmbssmnmm tisa
lowcostandmghqualilyr_adtodataconummiahonsdunon

FEATURES:

1SM frequency 433.92MHz / 434.33MHz

Two channel selectable.

Low power consumption with 3.3Vdc

RS232 interface (Serial TTL level)

Speed up to 9600bps with automatic flow control.
Hal-dupiex with automatic Reoeivmgnransnﬁthng control.
Small package size.

Distance: 50~150 meters with appmpnate antenna

NGNS

APPLICATION:
Hand-held terminals . : :
Compier to comptiter . RN YT .
Computer to terminal 5 'y r
Data collection terminal : iy 37
Mobile-around data communications A\Vz
‘Remmote coftrol , : cam RDL200T
Remote monitoring '

POS gystems.

SPECIFICATIONS:

Ffaqueno;cmmszw—lzlcmmsam

Modutation: FSK =

Outpust power: 7dbm (Smw)

Rewwwgm-waﬂm :

Opemhgvoltages.zwdc-'&a\ldc AW

Power consumption: Tx:60mA / Rx:30mA - '

Interface : RSZ&Z(TTLLM‘DM(D) S > i
Data Rate : 18200bps/9600bps / 4800bps , Mm ’ s =
.Opmmmwo'o—ss-c(mm-w'c-eo'c) A
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QUIGK REFERENCE DATA

3 ‘»w;w’ﬁ?-. 5 :

BLOCK DIAGRAM

llFCotIml!erUARTandRadoﬂmfacowit - :
RFTWAMQWMQWWMMMnMMMBMW



R

PROMAG

" RDL200T APPLICATION

1. Point to Point Radio Data Link : ;
Fmpammpommmmmmwasmwtcbmumrmmnsmm :
Yw@thmwm.WmuamRszaZMhmm

2. Mutti-Station Radio Data Link ;
Fauwsmmmmwaemmammmmmwsmme
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PACKAGE OUTLINE (DIP28)
03

Bl
180
134

=
| o |

Qe

*Antenna

2 ANTG I - |{*Antenna Signal GND

3,4,5,6,7,8,9 NC " [No Connect

10 - /RST I |Active Low Reset A

11 ’ RXD I |UART Data Input /

R ,  TXD" 0 [|UART Data Output

13 GND I [GND ;
- 14 TRD/CMD | Reserved

15 | : BPSO | - 14800bps 0 dxsable " 4 enable ;
" e BPS1 | [0:9600bps 1:19200bps (*short data pack)

17 - ’ CH | I [0:433.92MHz 1:434.33MHz

18 | RLED | O . |RXD Status LED

19 TLED 0 |TXD Status LED

20 GND GND 1l .

21 S vee: Power Input +3.3Vdc~2.7vde: -

22,23,24,25,26 NC | ' [|No Connect - [#

27 i GNp | - |eND

28 \ aep | j@D

mswwmu»mwnm ‘ ,
*Anterna soonulmm-u JEnafs., e o
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START KIT PACKAGE APPLICATION

Example: Point o Point radio data Rnk i

. PC i
00T ; .. RS232
< S Device
Start Kit Start Kit

Keep your communication way and easy 1o upgrade your product fo become nwalesspmdwm RDL200T.
ASY-RDL20CTSK BLOCK DIAGRAM

1. QN : CHL(433.92Miz) / OFF:CH2(434.3%MHz) - .

2. ON : 4800 bps DISABLE / OEF : 4800 bps ENABLE, . -
3.70N : 9600 bps ENABLE / OFF:.:-19200 bps ENABLE
- 4. Reserved N Y P
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ASY-RDL200TSK CIRCUIT DIAGRAM

DB -pASIO

2 W 1
ut
AIC 101132:2 200020
N out

w4

2§ 6N

N
£401210P00578

2
POWER JACK

I
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ASY-RDL200TSK BILL OF MATERIALS |

* lyTcLp1117-3.37  |3.3Vdc DC2DC Power supply u1 ' 1
© , [=orzcor-oc Racio Data Link Module U2 R
" {sp3ssaca : RS232 Transceiver IC _ U3 1
BAS16 DIODE : p1 1
DBS104G " |DIODE BRIDGE SMT DBS104G D3
-{7p180 Variable Resister - RV1 1]
7 lcECa5-476016W 4TUF/16V % C1,C4 2
¢ lemesx1o2xso 1000PE/50V - cs 1
< |omMesx103K50 0.01UF/50V . c11,c12,C13 3
i~ {C2012X7R1H104K  [0.1UF/50V ' s 2
: |emcsxaosxer 10F/25V c7,c8,€9,C10 | 4
; CMC6Y106216 100F/25V ce 1
0805-5-470R 470. ohm - . Ir2,Rr3 2
0805-5-220R - [220 obm . 1D Tl 1
0805-5-10R |10 ohm By “J - Ine 1
<CN5-OTG0C7 . |Antenna Socket (Angle 180) - o {J3 =1 e
'« [anv-TeC1 - |aatenna 50 ohms, 434+-5 Mz i :

*PROVIDED BY GIGA-TMS INC.
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ORDERING INFORMATION

RDL200T-00: {Radio Data Link Module)
*, PMN: RDL200T-00 '

/
RDL200T Start Kit Package: (ASY-RDL200TSK x 2PCS)
:  P/N: RDL200T-SKE o
: E: Include 230VAC/SVDC Adaptor
U: Include 120VAC/SVDC Adapior

RDL401A-00 (Stand-Alone Radio Data Link)
P/N: RDL40O1AE

E: Include 230VAC/SVDC Adaptor
U: Include 120VAG/SVDC Adaplor
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