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Abstract

This project presents the prototype of Braille printer which can be used to print
English alphabet A to Z. The prototype of printer has lower cost than usual. Braille
printer is controlled via microcontroller that each point of alphabet is created by pen
pressing. The pen can be moved in 3 directions; x-axis, y-axis and z-axis. The printer
has user interface which is Microsoft Visual Studio 2010 that alphabet A to Z can be
selected on computer screen. The printed Braille has a size of 7x8 centimeters and

has a distinct bump that can be used in real life.
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#define DIRX_PIN 2

#define STEPX PIN 3

#define DIRY_PIN 4

#define STEPY PIN 5

#define DIRZA PIN 8

#define DIRZB PIN 7

#define SPEEDZ_PIN 6

char c ='0}

int s = 500;

int r = 100;

intt = 160;

void setup()

{
pinMode(DIRX_PIN, QUTPUT);
pinMode(STEPX_PIN, OUTPUT);
pinMode(DIRY_PIN, OUTPUT);
pinMode(STEPY. PIN, QUTPUT);
pinMode(DIRZA _PIN, OUTPUT);
pinMode(DIRZB_PIN, OUTPUT),
Serial.becin(9600);

}

void loop()

{
if (Serial.available()>0)
{
¢ = Serial.read();
Serial.printtn(c);

}

if (c =="3'}



rotateDeg X(270, .5);
delay(s);

}

if (c =="d'}{
rotateDeg_X(-270, .5);
delay(s);

}

if (c =="1"}

rotateDeg Y(180, .5);

delay(s);

rotateDeg Y(-180, .5);

delay(s);
}
if (c =='5')

analog\Write(6, 255);
digitalWrite(7, 1);
digitalWrite(8, 0);
delay(r);
analogWrite(6, 0);
digitalWrite(7, 0);

digitalWrite(8, 0);

delay(300);
}
if (c =="6"%

analogWrite(6, 255);
digitalWrite(7, 0);

digitalWrite(s, 1);



delay(t);
analogWrite(6, 0);
digitalWrite(7, 0);
digitalWrite(8, 0);
delay(300);
}
if (c =="T"{
digitalWrite(2, LOW);
delay(1);
digitalWrite(3, LOW);
delay(1);
digitalWrite(d, LOW);
delay(1);
digitalWrite(5, LOW);
delay(1);
digitalWrite(7, LOW);
delay(1);
digitalWrite(6, LOW);
delay(1);
analog\Write(6, 0);
digitalWrite(7, 0);
digitalWrite(8, 0);
delay(1);
}
if (c =="8(
rotateDeg_X(1080, .5);
delay(s);
}
if (c =="9'}
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rotateDeg_X(-1080, .5);
delay(s);
}

}
void rotateDeg X(float deg, float speed)

int dir = (deg > 0)? HIGH:LOW,;

digitalWrite(DIRX_PIN,dir);

int steps = abs(deg)*(1/0.225);

float usDelay = (1/speed) * 70;

for(int i=0; i < steps; i++){
digitalWrite(STEPX_PIN, HIGH);
delayMicroseconds(usDelay);
digitalWrite(STEPX_PIN, LOW);

delayMicroseconds(usDelay);

void rotateDeg Y(float deg, float speed)

int dir = (deg > 0)? HIGH:LOW;

digitalWrite(DIRY PIN,dir);

int steps = abs(deg)*(1/0.225);

float usDelay = (1/speed) * 70;

for(int i=0; i < steps; i++){
digitalWrite(STEPY_PIN, HIGH);
delayMicroseconds(usDelay);
digitalWrite(STEPY PIN, LOW);

delayMicroseconds(usDelay);
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Pin Description
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Pin Category Pin Name Details
Vin: Input woltage to Arduino when using an
external power source
5V: Regulated power supply used to power
WVin, 3.3V, 5V, microcontroller and other components on the
Power
GMND board.
3.3V: 3.3V supply generated by on-board voltage
regulator. Maximum current draw is S0mA.
GND: ground pins.
Reset Reset Resets the microcontroller.
Analog Pins AD - AS Used to provide analog input in the range of 0-3V
Input/Qutput Digital Pins O -
Pl':su P 13g Can be used as input or output pins.
Seria O(Rx), 1(Tx) Used to receive and transmit TTL serial data.
External o . -
2,3 To trigger an interrupt.
Interrupts
PWIM 3,5.6,9,11 Provides 3-bit PWM output.
1 (SS) 11
(MOSI) 12
SPI o A L Used for SPI communication.
(MISO) and 13
(SCK
Inbuilt LED 13 To turn on the inbuilt LED.
4 (SDAY, AS
™I J:,-._,.,' = 5 Used for TWI communication.
AREF AREF To provide reference voltage for input voltage.

Arduino Uno Technical Specifications

Microcontroller

AlTmega328P - 8 bit AVR family microcontroller

Operating Volta

[a]¥]

e

Recommended
Volta

st

Input

Input Voltage Limits

6-20V

Analog Input Pins

6 (A0 - A5)

Digital I/O Pins 14 (Out of which é provide PWM output)
DC Current on /O Pins 40 mA

DC Current on 3.3V Pin 50 mA

Flash Memory 32 KB (0.5 KB is used for Bootloader)
SRAM 2KB

EEPROM 1KB

Frequency (Clock Speed) 16 MHz




Overview

Arduino Uno is a microcontroller board based on 8-bit ATmega328P microcontroller. Along with
ATmega328P, it consists other components such as crystal oscillator, serial communication, voltage regulator,
etc. to support the microcontroller. Arduine Uno has 14 digital input/output pins (out of which 6 can be used
as PWM outputs), 6 analog input pins, a USB connection, A Power barrel jack, an ICSP header and a reset
button.

How to use Arduino Board

The 14 digital input/output pins can be used as input or output pins by using pinMode(), digitalRead() and
digitalWrite() functions in arduino programming. Each pin operate at 5V and can provide or receive a
maximum of 40mA current, and has an internal pull-up resistor of 20-50 KOhms which are disconnected by
default. Out of these 14 pins, some pins have specificfunctions as listed below:

s Serial Pins 0 (Rx) and 1 (Tx): Rx and Tx pins are used to receive and transmit TTL serial data. They are
connected with the corresponding ATmega328P USE to TTL serial chip.

» External Interrupt Pins 2 and 3: These pins can be configured to trigger an interrupt on a low value, a
rising or falling edge, or a change in value.

* PWM Pins 3, 5,6, 9 and 11: These pins provide an 8-bit PWM output by using analogWrite() function.

s 5Pl Pins 10(55), 11 (MOSI), 12 (MISO) and 13 (SCK): These pins are used for SPl communication.

* In-built LED Pin 13: This pin is connected with an built-in LED, when pin 13 is HIGH - LED is on and
when pin 13is LOW, its off.

Along with 14 Digital pins, there are 6 analog input pins, each of which provide 10 bits of resolution, i.e. 1024
different values. They measure from O to 5 volts but this limit can be increased by using AREF pin with analog
Referencel() function.

* Analog pin 4 (SDA)and pin 5 (SCA) also used for TWI communication using Wire library.

Arduino Uno has a couple of other pins as explained below:

* AREF: Used to provide reference voltage for analog inputs with analogReference() function.
* Reset Pin: Making this pin LOW, resets the microcontroller.
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1 Block diagram
Figure 1. Block diagram
COAFARATOR LOBIC LoAD
INPUT2 RC1 SUPPLY SUPPLY
I i £ ll:l.lT‘l.ﬂ
Iai LaGIC POUER £ UINDING
141 CURRENT t —D—mmm—: é .
PHASE1L SELECT 1 ::I:I.IT‘I.E
VREF1 T —,
THERMAL
UREF2 SHUTDOWM
L I ouT2A
182 LOGIC POWER — UINDING
142 CURRENT T —D ERIDGE 2
PHASE2 SEITLECT 'L Zl oUT28
END COMPARATOR RC2 SENSE1 SENSEZ2
INPUTZ RSENSE1 RSENSEZ
HI@LERI2-02
Table 2. Absolute maximum rating
Parameter Description Value Uniit
Vg Supply voltage 50 V"
la Qutput current (peak) +1 A
lo Output current (continuous) +0.75 A
Ve Logic supply voltage Fa ")
Vi Logic input voltage range 0.310+7 v
N it Sense output voltage 1.5 v
T; Junction temperature +150 “C
T Operating temperature range =20 to +85 “C
Teig Storage temperatura range -55 to +150 “C




Figure 2.

S024/PDIP24 pins connection (top view)

COMP.

ouTiA [
0UT2A C
SENSE2 [C
INPUT2 O
0UT28 [
GND [
GND [C
182 [
112 [
PHASE2 [C
UREF2 [
RC2 [

LDNOOUIs~WN -

e
- o

12

24

23
22
21
28
18
18
17
16
15
14
13

] Us (LOAD SUPPLY)
] SENSE1
(] CONP.
] 0UT1B
] 181

(] GND

] GND

[ 292

] PHASE1
] UREF1
] RC1

[J Uss (LOGIC SUPPLY)

INPUT1

nS8LE219-81

Table 3. Pin functions
Pin # Name Description
142 Qutput A See pins §, 21
3 23 Sense resistor Connection to Iovger emitters of output stage for insertion of
current sense resistor
Input connected to the comparators. The voltage across the
sense resistor is feedback to this input throught the low pass
filter RC CC. The higher power transistors are disabled
4,22 Comparator input | when the sense voltage exceeds the reference voltage of
the selected comparator. When this occurs the current
decays for a time set by RT CT (toff = 1.1 RT CT). See
Figure 3.
QOutput connection. The output stage is a H bridge formed
5,21 Output B by four transistors and four diodes suitable for switching
applications
6, 19 Ground See pins 7, 18
7,18 Ground Ground connection. With pins 6 and 19 also conducts heat
from die to printed circuit copper
8,20 Input 0 See Input 1 (pins 9, 17)
These pins and pins 8, 20 (input 0) are logic inputs which
9 17 —— selact the outputs of the comparators to set the current
! opL level. Current also depends on the sensing resistor and
reference voltage. See functional description
Table 3. Pin functions (continued)
Pin # Name Description
This TTL-compatible logic inputs sets the direction of
current flow through the load. A high level causes current to
10. 16 Phase flow from output A (source) to output B (sink). A schmitt
< trigger on this input provides good noise immunity and a
delay circuit prevents output stage short circuits during
switching
A voltage applied to this pin sets the reference voltage of the
11,15 Reference voltage | comparators, this determining the output current (also thus
depending on Rs and the two inputs input 0 and input 1)
A parallel RC network connected to this pin sets the OFF
1214 RC time of the higher power transistors. The pulse generator is
’ a monostable triggered by the output of the comparators
(toff =1.1 RTCT)
13 Vgs - Logic supply | Supply voltage input for logic circuitry
24 Vg - Load supply | Supply voltage input for the output stages
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DUAL FULL-BRIDGE DRIVER

OPERATING SUPPLY VOLTAGEUP TO 46V
TOTALDCCURRENT UPTO4 A

LOW SATURATION VOLTAGE
OVERTEMPERATURE PROTECTION
LOGICAL "0" INPUT VOLTAGE UP TO 1.5 V
(HIGHNOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circuit in a 15-
lead Multiwatt and PowerSO20 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 ordisable 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 Power5020

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

nectionofan external sensing resistor. Anadditional
supply inputis provided so that the logic works at a
lower voltage.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 \
Vss Logic Supply Voltage 7 \
Vi Ven Input and Enable Voltage -03t07 \
lo Peak Output Current (each Channel)
— Non Repetitive (t = 100us) 3 A
—Repetitive (80% on —20% off; ton = 10ms) 25 A
—DC Operation 2 A
Vsens Sensing Voltage —1t023 vV
Ptot Total Power Dissipation (Tcase = 75°C) 25 W
Top Junction Operating Temperature -251t0 130 °C
Tstg, Tj Storage and Junction Temperature —40to 150 °C
PIN CONNECTIONS (top view)
/ l ~ 5> CURRENT SEMSING B
$ 14
i1
1w 3 INPUT3
. ) E— LOGIC SUPPLY VOLTAGE Vag
Multiwatt1s  f—y o
[l — MPUT 2
6 =" 3 ENABLEA
5 > MPUT 1
4 SUFPLY VOLTAGE Vg
3
\ |' o~ ! I CURRENT SENSING A
Z TAB CONNECTED TO PIN 3 DASINZI0A
’
GhDo [ 1 20 ] GND
Senze A [ 2 19 Senze B
Ne -] 3 18 ] MC.
Outi 14 4 17T 1 Out4
otz —] s PowerS0200 46 7 ouz
/s [ 5 15 Input 4
Input1 —4 7 4 1 Enable B
Enabile A [ g 13 nput 3
Input2 4 4 12 —] wvss
GND [ 10 11 ] GND
DESING3S
THERMAL DATA
Symbol Parameter PowerS020 Multiwatt15 Unit
Rinjcase | Thermal Resistance Junction-case Max. - 3 °CIW
Rthjamb | Thermal Resistance Junction-ambient Max. 13 (M 35 °C/W

(*) Mounted on aluminum substrate




PIN FUNCTIONS (referto the block diagram)

MW.15 PowerSO Name Function
115 219 Sense A; Sense B |Between this pin and ground is connected the sense resistor to
control the current of the load.
23 4:5 Out 1; Out 2 Qutputs of the Bridge A; the current that flows through the load
connected between these two pins is monitored at pin 1.
4 6 Vg Supply Voltage for the Power Output Stages
A nondnductive 100nF capacitor must be connected between this
pin and ground.
57 79 Input 1; Input 2 TTL Compatible Inputs of the Bridge A.
6;11 814 Enable A; Enable B |TTL Compatible Enable Input: the L state disables the bridge A
(enable A) and/or the bridge B (enable B).
8 1,10,1120 GND Ground.
9 12 V3S Supply Woltage for the Logic Blocks. A100nF capacitor must be
connected between this pin and ground
10; 12 13,15 Input 3; Input4 TTL Compatible Inputs of the Bridge B.
13; 14 16,17 Out 3; Out 4 Qutputs of the Bridge B. The current 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
Ve Supply Voltage (pin 4) Operative Condition Wiy +25 46 W
Vss | Logic Supply Voltage (pin 9) 4.5 5 7 Vi
Is Quiescent Supply Current (pind) |Ven=H; L=0 Vi=L 3 P mA
Vi=H 50 70 mA
Ven =L Vi=X 4 mA
lzs Quiescent Currert from Vss (pin9) |[Ven=H;, L=10 Vi=L 24 36 mA
Vi=H 7 12 mA
Ven = L Vi=X 6 mA
Wi Input Low Voltage —0.3 1.5 v
(pins 5,7, 10,12)
Vi Input High Veltage 23 V5SS Vi
(pins 5,7, 10,12)
ke Low Voltage Input Current Vi=L -10 pA
(pins 5,7, 10,12)
by High Yoltage Input Current Vi=H=Vsz; 06V 30 100 A
(pins 5,7, 10,12)
Ven = L |Enable Low Voltage (pins 6, 11) -03 15 v
Ven =H |Enable High Voltage (pins &, 11) 23 Vsg Vi
len =L |Low Voltage Enable Current Ven =L -10 nA
(pins 6, 11)
len =H | High Voliage Enable Current Wen = H = Vgs 0.6V 30 100 A
(pins B, 11)
VeesarH) | Source Saturation Voltage IL=1A 095 1356 1.7 \'
I, =2A 2 27 Vi
Vegsay | Sink Saturation Voltage IL=1A (5) 0.85 12 16 W
IL=2A (5) 1.7 2.3 N
Veesat | Total Drop IL=1A (5) 1.80 32 A
IL=2A (5) 4.9 Vi
Weene | Sensing Voltage (pins 1, 15) =1 (1) 2 i




ELECTRICAL CHARACTERISTICS (continued)

54

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ty (V5) |Source Current Tum-off Delay 05WVito0.91.  (2)(4) 15 us
T2 (Vi) |Source Current Fall Time 091, to 011 (2);(4) 0.2 us
Ta (Vi) |Source Current Tum-on Delay 05Vito 011 (2)(4) 2 us
Ta (Vi) |Source Current Rise Time 011 o091 (2);(4) 0.7 us
Ts (Vi) | Sink Current Turmn-off Delay 05Vito 0910 (3);(4) 0.7 us
Te (Vi) |Sink Current Fall Time 091 to0. 11 (3)(4) 025 us
Tz (Vi) |Sink Current Turn-on Delay 05Vito 0910 (3);(4) 1.6 us
Te (Vi) |Sink Current Rise Time 010 t00.91.  (3)(4) 0.2 us
fc (Vi) | Commutation Frequency IL=2A 25 40 KHz

T1 (Ven) |Source Current Tum-off Delay 05Vento 0.9 (2);(4) 3 us

T2 (Ven) |Source Current Fall Time 09I toe 011 (2)(4) 1 us

Ta (Men) | Source Current Turm-on Delay 05WVento 010 (2);(4) 0.3 us

T4 (Wen) | Source Current Rise Time D11 to0.91.  (2)(4) 0.4 us

Ts (Mer) | Sink Current Tumn-off Delay 0.5Vento 091 (3); (4) 2.2 us

Tg (Won) |Sink Current Fall Time 091 o011 (3);(4) 035 us

T3 (Wen) | Sink Current Tum-on Delay 056V, to09 L  (3)(4) 0.25 us

Tg (Wen) |Sink Current Rise Time 011, o091, (3% (4) 0.1 us
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