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Objetivos del Curso

Al finalizar este curso, podrds:

» Disenar aplicaciones embebidas utilizando las librerias
HammerHead.

e Conocer de una mejor manera la arquitectura de hardware en
el Aguijon.

e Conocer los alcances que implica el utilizar una plataforma de
desarrollo profesional de alto desempeno.
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e Diseno de Hardware

* Bloques funcionales

 Herramientas de desarrollo

e Introduccidn a las librerias HammerHead
e Sumario
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Diseno de Hardware

Manufactura
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Integridad de senal

Distribucion de potencia

Inmunidad al ruido

Componentes SMT
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e Kit con maleta ergondmica, transformador de pared de
+12VDCy desarmador reversible incluidos.
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Diseno de Hardware:

e Disefio compacto, fabricado con tecnologia SMT

e Cuenta con los moédulos necesarios para realizar una
diversidad de proyectos
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Diseno de Hardware

Microchip PIC24F
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Arquitectura:

* Procesador de 16 bits
e 128KB Flash

e 16KB RAM

e 5 mddulos PWM

e 6timers

* 3 mddulos SPI

e 3modulos 12C

e RTCC

* Pines re-asignables
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Blogues funcionales

Salidas en Relevador
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Caracteristicas:

E3

* 4 Salidas en relevador tipo o L i i

w2060-403

_io_ic 4 o6 :
"C " @1oamp R| = i1 q:Fn PC835-1C-B-012 TB1
; . . T : , _ ., w20:0-403
e +12VDC 6 GND disponibles ool = AN
para conmutar al pin comun 7. T
; i Eﬁ: , _ , w20:0-403
e LEDs indicadores de estado Y R A —
para Cada Salida J | ] imqfnc PC835-1C-B-012 TB3
IS 1 D{: , _ L, w20:0—403
+12VDC 4| j . : :
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Configuracion:

Jumpers E2-E6 Pin comun del relevador:
Configuracion de los 1-2 GND
relevadores 2-3 +12VDC
Abierto Abierto
E5
w2060-403
| 2 2
= Oj_ﬁl K3 * °
+12VDC 2 P o
4 4 6
Y3 1N * °
PC835-1C-B-012 TB3
2 "1‘ 1 ‘/\/\,—CiQVDC
LED13 R3 1K
GREEN
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Bloques funciondles. %=

Salidas en Colector Abierto
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Caracteristicas:

e 4 Salidas con capacidad de LEDts
R32 1K
500mA +12vDCO—1 ”ﬂ 2 fv\1/\
w2060-402
T mE o ] o
* +12VDCen 4 borneras ovoco— L2 A __°
adicionales -
GREEN  Ra4 1K
e LEDs indicadores de estado VS . PAPWA
para cada salida . w2060.402
A LED18 — o
GREEN R35 1K o—2 o
+12vDCo—L PP~ 2 A AN T
. Oc4
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Blogues funcionales

Puerto de LEDs

Aguijon ; introduccidn basica 17



Caracteristicas:

Puerto de 8 bits dedicado

Aguijon ; introduccidn basica

VDD
o]

LED1 R44
GREEN 220 OHM

N LED1 2 . 1 ANAA )|
LED2 R45
GREEN 220 OHM

\ LED2 2 - 1 ANN ®
LED3 R46
GREEN 220 OHM

N\ LED3 2 . 1 AAA :
LED4 R47
GREEN 220 OHM

N LED4 2 . 1 AAA )|
LED5 R48
GREEN 220 OHM

N LED5 2 ‘« 1 AAN .
LED6 R49
GREEN 220 OHM

N\ _LED6 2 . 1 AN e
LED7 R50
GREEN 220 OHM

N\.LED7 2 . 1 AAA )|
LED8 R51
GREEN 220 OHM

\ LEDS8 2 . |‘ 1 AN
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Blogues funcionales

Buzzer
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Caracteristicas:

e Controlado por PWM

VDD
* Frecuencia nominal de 7
2.4kHz . ? CT-1205H
A ﬂ
BAV103
e Capaz de generar distintos —
(ap
tonos o
MMBT4401
R19 10K SOT23-123
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Bloques funciondles. 2=

Entradas Opto-aisladas
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Caracteristicas:

* 4 Entradas con modo de operacion configurable

e |EDs indicadores de estado

e Entrada externa de voltaje de hasta 48VDC

VDD
R9
10K

W2060-403

J1A
° 2 1 ¥T 2

l R20 2.7K IN4

° L. - - A L L

718 N c2

[ 3 ¥T 4 DSB 0.1uF
° BAVG9_1 LED21 MOCD223-M ] S0V
T87 GREEN UrA =
1 2 1
%
DSA =
BAVS9_1
E1A D2 BAV103 Ww2060-402
3 2

2 ﬁ < °

g1 o+12voe = °

E1B TB5

rD_ﬁ—

—‘5_|H]
ot

Aguijon ; introduccidn basica

23




Tabla de configliraciqpis=:

-

Positive Voltage E1A E1B J1C J1D VIN IN+ IN-
Source 2-3 5-6 NC 7-8 NC +Source Return
Current sink to E1A E1B J1C J1D VIN IN+ IN-
return 23 | 56 | 56 | NC | NC Sink Return
Externally Wetted E1A E1B J1C J1D VIN IN+ IN-
Contacts NC NC | NC | 78 | NC 1+ 1
Dry contacts E1A E1B J1C J1D VIN IN+ IN-
positive common -1 5-4 5-6 NC NC IN- IN+
Dry contacts return E1A E1B J1C J1D VIN IN+ IN-
common 2-1 5-4 NC 7-8 IN+ VIN NC
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Blogues funcionales

DIP SW + Teclado
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Caracteristicas:

DIP SW'y teclas
compartidas

VDD

VDD
R58

10K swi Q
BAV70S

VDD D13

VN
sw2 R23 10K

e Seleen 12 entradas con 6 ? st -
pines (4 para leer y 2 de ?A?AHCHGOOISOT Séwz :2\5/1\;'(

VNN

control) i

R28
10K

|

DSWMSBE

16 |'=

R27

15| ——
10K

14 =

12  ——

‘_L

|

3 ==
‘L

‘_5_

D12

BAVT70S

NP

e DIP switch de 8 posiciones

DSWLSBE

Lo T

ADE-0804

* 4 Teclas en tablilla
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Tabla de verdad:

vDD
B P
Voo SW:: AN
[VE] Sé\l\:: ‘R/2\5/1\(;K
= 7T4AHCT1G00/SOT o AN
Tabla de Estados: o e
DSWMSBE = .
A = Teclas habilitadas y DIP SW | H=F
deshabilitado — —
B = Teclas deshabilitadas y LSB habilitado

C = Teclas deshabilitadas y MSB habilitado
D = Lectura invdlida
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Blogues funcionales

Entrada Analogica
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Ganancia unitaria o ajustable
Conversion digital de 10 bits, vref = +3.3V

Proteccion contra sobre voltaje

Potenciometro en tablilla para atenuar +3.3V o un voltaje
externo

VoD
TB10
° —5—0—%
VoD
a o VoD
o “E2A o

P10 vbp €33
° VAnalog b 0.1uF PO o
w2060403 = VOpAmp D9B
D10EM us o} a
RV1 R14 22K A
2 3 R16 22K -

h
1
:I_ _ AN ~Ytcis
caz D10AZR MCP6041 D9A 0.1uF
0.1uF S 50V
i’ < I i ]
[ y

7
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Configuracion:

Jumper E2A | Jumper E2B | Ganancia Entrada analdgica RV1
1-2 5-6 Externa Atenua senal externa
Unitaria
2-3 5-6 Interna (+3.3V) Atenua +3.3V
1-2 4-5 Ajustable Externa Atenua senal externa
2-3 4-5 con RV2 Interna (+3.3V) Atentia +3.3V

E2A 7 vpp C33
TP10
° ? VAnalog 0.1uF )
W2060-403 = VOpAmp D9B
D10Eg us o]
R14 22K ]
2 af} R16 22K
1 .
j_ } AN REGE
caz D104 MCP6041 D9A 0.1uF
0.1uF 50V

GAIN ADJ.
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Blogues funcionales

Display LCD
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Caracteristicas:

e LCD-COG coninterfaz I2C
de hasta 400kHz

e 2renglones x 20 columnas

* Intensidad de backlight
ajustable por PWM

e Comparte bus 12Ccon la
EEPROM

R18 10K

+12vDC

R6 RS

590

1 a2 1

Q2
MMBT440

C0220BiZFSRGB+W+FBW3VM

1]
1]
1]
m=[=
1]
1]
1]

0.47uF

EEZ
vDD hoofBo%%
xnon>>>00
R40 R38 i Fm““i
10K 10K C17
2 0.1uF
R 50V
RST =
SCL
- SDA o >j_CT
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Obi

TP8 TP6 TP7
RST SCL SDA

50V
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Blogues funcionales

EEPROM
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Caracteristicas:

e Capacidad de 127 Bytes
e Comparte bus 12C con la LCD

vDD

R40 R39
10K 10K

SCL

VDD u10
Cc36 VCC

0.1uF

scL ¢ —e—1

SDA

we F——
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Blogues funcionales

RS232C
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Caracteristicas:

* Driver: MAX3221
e 110 — 115200 bps

e Recepcidn de datos controlada por interrupcién (usando
HammerHead)

o
us R43
10K
| a FORCEON —1;1 at
- e IET 2 o
L FORCEOFF —5 l
= b ?3? =
C1 —. -
S e INVALID H12— 25V
0.1uF
50V o1 10
: = 105
B
TP4 PS5 czr 1 Ca2+ souT k13 215
TXD RXD 0.1uF i —I11 "5
Q Q sSov c2- i | ilo [P
TXD1___ " "] 1] o VDD '—ﬁ; —00
AN 21 rour —9—5 —o0
vCcC c28 ! O
0.1uF
V+ GND Sov —
R42 R41 V- )
10K 10K c25 c23 MAX3221CDB =
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Blogues funcionales

USB
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Caracteristicas:

e (Conector tipo ‘A’ permite actuar como ‘HOST’ o ‘DEVICE’

* Switching Regulator para generar +5VDC de salida al conector
(modo HOST)

* Puede ser usado como programador (bootloader)

VDD
J2 Q
USB-A-S-RA-TSMT —
1 VBUS
2 D-
3 D+
4 ) 1 USBID
= AAA PGOOD
6 R36 OR SHDN
— R30 VDD R29 100K U3
R | PR ; PGOOD SHDN £
1 U s I R
— 4 1u 1u
GND
c20 | c19 Tl [ . | 5 ] 25v | sov
R13 10uF *+1 10uF_| +
40.2K 6.3V 6.3V — MSOP-8 —
| | MCP1253-33X501/MS-ND
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MPLAB X©

38 MPLAB X IDE v1.80 - AguijonDemo : Aguijon3-XC16 -
File Edit View Navigate Source Refactor Run Debug Team Tools dow Help
il fon3-AC 16 = - -8 . - v < P0
P 2 - Aguon HC16 I8 - L 2 N - peos | jdcnovzcash sb M
Projects. @ x| StartPage m| T manc u|F)Rs22h = [FRS232c = FLD.c | FLDh =] Fjagujonh = Flandoge = Flrpuse 8| Ejnpush | Fouputs.c = Fouputsh =
= | < R .
& AgujorDemo BEER-E-95E8,eazie 0|k 68

¥ () Hesder Fies
@ important Fies
(@) Unker Fies
(&) source Fies
(@ (VDJHemmertead
2] analog.c
PROM.C
nputs.c
@ 10
@ 1o
outputs.c
reatme.c
¥ Rs232.c
timers.c

@ manc
© @@ Ubraries

+ @@ Loadables

. ®
AguijonDemo - Dashboard matn(

o]
@ | Coroker Tookhan
T XC16 (v1.10) [C:Wrogram Fies (xd
@ |& @ memory
(5 RAM 16384 (0x4000) bytes

{858 RAM Used: 60 (0x3C) Free: 16
88 RAM Reserved: Production Ima
lash 44028 (0XABFC) words

| T
8 Flash Used: 3014 (0xBC6) Free
8 Fiash Reserved: Production Imi
i0f Debug Resources

 Program 8P Used: 0 Free: §

£ Dsta 80 Used: 0 Free: §

& DataCy e BP: No Support

O Unlimited 62 (S/W): Disabled

=-4§ Debug To
© 10 3: 12211354

Output @ & |: Search Results usages Cal Graph

Project LoadngError % | AguiionDemo (Clean, Build, ) x
Y

complated

Buid successfu



ACTIVE

STATUS

Aguijon ; introduccién basica 42




Inagran

DIGITAL

void loadwWAVfile(void)
=
L char convertedFilename[20];
static BOOL done = FALSE:

switch{playerControl.fileHandlerstate){
case sCountWAVfiles:

if(FindFirst("’.HAV”,ATTR_READ_ONLY | ATTR_HIDDEN

f ATTR_ARCHIVE,&playerControl.search)
playerControl.totalFiles+*:

while(!done){
if(FindNext(&playerControl‘

playerControl.totalFile
relseq

1f(!done)
playerContro = i ¢ a2
done = TRUE SFIndFirstFile:

search) == 0)¢
S++;

l.fileHandlerstate =

HammerHead



* Librerias de control de Vinagrdn Digital (Open Source)

e Tamafno compacto(< 10KB)
e Soporte para todos los bloques funcionales

 Incluye funciones de inicializacidn, lectura, escritura y control
general

Aguijon ; introduccidn basica 44



cCGomo funciond?

Entradas

Comunicacion




Estructura:

e Cada mddulo cuenta con su
. o p : Projects an
propia libreria, que consta 5@ Aguiordemo

. @[ Header Files

de dos archivos; un «*.c» y @ Inportanties
@ R Linker Files

«*.h» &8 Source Fles

Y o)ammeread

- (%] EEPROM.c
i E‘] inputs.c
| -3 10.c
-3 oo
P E] outputs.c
- B9 realtime.c
. B RS232.c
§ @] timers.c
£ 'E‘, main.c
@@ Lbraries
ﬁ Loadables
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Mias a detalle:

e Cada archivo “*.c’ incluye: * Archivo ‘BSP.h’ global:

— Inicializacidn — Incluye definiciones de pines
— Lectura
— Escritura * Archivo ‘aguijon.h’ global:
— Control General — Incluye ‘BSP.h’
— Incluye el header del
e Losarchivos ‘“*.h’ incluyen: procesador
— Prototipos de funciones — Incluye STDIO y STDLIB
— Definiciones — Incluye GenericTypeDefs de
_ Macros Microchip

— Incluye definiciones de delay
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INPUTS_H

DIPSW Read

DIPSW Config(int

SW_Read
IN Read

SW_ReadPort (
IN ReadPort (v«




Estructura:

Functions:

— PREFIJO_CamelCase void ADC Init(void);
Variables:

— Externas: PREFIJO_CamelCase externint ADC Lectura;

— Globales: CamelCase int ConversionTemp = 0;
— Locales: mixedCase static int mathVariable = o;
Defines:

— #define ADC_MAX_VALUE 0x03F6

Macro:

— Macro_Call();

Typedefs:

Aguijon ; introduccidn basica
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andlog.h - ejemplo:

ANALOG_H

Ox03F6
0x00

void ADC Init (void);
int ADC_Read (void);
int ADC Range (int min_val, int max_val);




andlog.h - ejemplo:

ANALOG_H Include Guard

Ox03F6
0x00

void ADC Init (void);
int ADC_Read (void);
int ADC Range (int min_val, int max_val);




andlog.h - ejemplo:

ANALOG_H Include Guard

OXO3F6 Definiciones
Ox00

void ADC Init (void);
int ADC_Read (void);
int ADC Range (int min_val, int max_val);




andlog.h - ejemplo:

ANALOG_H Include Guard

OXO3F6 Definiciones
Ox00

Prototipos de funciones
void ADC Init (void);
int ADC_Read (void);
int ADC Range (int min_val, int max_val);




"aguijon.h"
"analog.h"

void ADC_Init(void)
{




Inagran

DIGITAL

void loadwWAVfile(void)
=
L char convertedFilename[20];
static BOOL done = FALSE:

switch{playerControl.fileHandlerstate){
case sCountWAVfiles:

if(FindFirst("’.HAV”,ATTR_READ_ONLY | ATTR_HIDDEN

f ATTR_ARCHIVE,&playerControl.search)
playerControl.totalFiles+*:

while(!done){
if(FindNext(&playerControl‘

playerControl.totalFile
relseq

if{:donej{
playerContro = i ¢ a2
done = TRUE SFIndFirstFile:

search) == 0)¢
S++;

l.fileHandlerstate =

HammerHead - Funciones



Librerias HammerHeagd-=:3

Entradas («inputs.h»)
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INPUTS H

-~~~

0x3C00

Ox000F

DIPSW Read (void):;
DIPSW Config(int ):;

SW_Read
IN Read

SW_ReadPort
IN ReadPort




Librerias HammerHeagd-=:3

Entradas («inputs.c»)
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DIP Switch - Conlfig

void DIPSW Config(int
switch( ){
case




DIP'Switch - Redld'

nnei
rawValue =
char lsbValue =
char msbValue =
char newValue

DIPSW Config( ) :
rawValue = (PORTB & ) >>
lsbValue DipSWkeyTable [rawValue]:

DIPSW Config( : g ):
rawValue = (PORTB & X ) >>
msbValue DipSWkeyTable [rawValue]:;

DIPSW Config ( ) ;

newValue = (newValue | msbValue) << 4;
newValue |= lsbValue;

'n newValue;




it ((

while( ){ dato++; }

unsigned char variable = 0;

variable = OF




DIP + Teclas

Aplicamos una mascara

Y construimos un byte (>>10), al
terminar lo guardamos en una variable
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DIP + Teclas

Aplicamos una mascara

Y construimos un byte (>>10), al
terminar lo guardamos en una variable

Aguijon ; introduccién basica 63




Operacion final

Return var:
| J
|
MSB
| J
|
MSB << 4

| ]
i . q

MSB LSB

Resultado final =msb | Isb

e 7 . .z Yo




pressedKey
lastPressed =
portData
i, scannedKey

portData = (PORTB &

for(i=0 ; i<4 ; i++){
(! (portData & (1<<1))){
pressedKey = 4-i;
scannedKey =

break;

if (pressedKey) {
(1):
portData = (PORTIB & )
if ((portData & (l<<scannedKey)))({
pressedKey = 0;

if (pressedKey) {
if (pressedKey == lastPressed){

lastPressed = pressedKey;

if (lastPressed != 0){
lastPressed = 0;

urn pressedKey;




IN_Read (v

activelnput =
lastActive
portData

i, scannedIN

portData = (PORTB & ):

s i<4 ; i++)d

(! (portData & (1<<1i))){
activeInput = i+l;
scannedIN = i;

if (activelInput) {
(1):
portData = PORTB & H
if ((portData & (l1<<scannedIN))){
activelnput = H

if (activelInput) {
if (activeInput == lastActive){

{

lastActive = activelnp
if (lasthActive != 0){

lastActive = 0;

1 activelInput;




unsigned char SW_ReadPort (void)

har keybPortValue =
r portData

portData (PORTB & 0Ox ) >> H
keybPortValue = DipSWkeyTable [portData]:

1 keybPortValue:;

unsigned IN ReadPort (void)

inputPortValue = 0;

inputPortValue = PORTB &
inputPortValue ~= 03 H

1 inputPortValue;




if((
if((

unsigned char tecla
unsigned char entrada

tecla OF

entrada OF

if(tecla == 1){
(1,0N);




Librerias HammerHeagd-=:3

Salidas («outputs.h»)
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OUTPUTS_H

RLY Get
RLY_Set int 1 1 state);
OC Get int num) ;

OC Set int num, state);

OC_PwWMSet int period, int duty cycle):

OC_PWMChannelConfig

LED Get

LED Set in state);

BUZZER On int int duty cycle):
i BUZZER Off




Librerias HammerHeagd-=:3

Salidas («outputs.c»)
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RLY Get (int num)
r portData = 0;
'num) { return FALSE; }

portData = (PORTD & (1<<(f-num))):
portData >>= (E£-num);

rn portData;

d RLY Set(int num, state)

if (num >




~)

W 0 -~ o 00 &= W N = O W

if (num > 'num) {

portData = (PORID & (1<<(4-num))):
portData >>= (4-num);

n portData;

2
8
8
g
8
8
2
8
8
8
e
8
8

d OC_Set (int num, state)
if (num > Il 'num){ r

h (num) {

if (state) {
{

b ax;

if (state){

el {

if (state) {
{

if (sctate) {
{




OC —-PWMChannelCon

void OC_PWMChannelConfig(int num)
{

(PPS_RP22, PPS_0OC3);
(PPS_RP23, PPS OC3):
(PPS_RP24, PPS_0OC3);
(PPS_RP11, PPS_OC3);

ConfigIntOC3 (

v




void OC_PWMSet (int period, int duty_cycle)
{

duty
fixedPeriod =
fixedDuty

if (period < )
fixedDuty = - duty_cycle;
fixedPeriod (period *

}elsed
fixedDuty
fixedPeriod

()
if (fixedDuty && fixedPeriod) {
duty = fixedPeriod;
duty *= fixedDuty;
duty /= H
( { & : , fixedPeriod, duty):;




LED_Get(; t num)
ed char portData = 0;
if (num > Il 'num){ n FALSE: }

portData = (PORTE & << (num-1))):

portData >>= num-1;

portData “~= 1;

portData;

d LED_ Set(int num, state)

if(num > Il 'num){







BUZZER - On() &Off(L

void BUZZER On(int period, int duty_cycle)
{

duty = 0;
fixedPeriod = 0;

if (period < ) £
fixedPeriod = (period *
telse{

fixedPeriod

2():
if (duty _cycle && fixedPeriod){
duty = fixedPeriod;
duty *= duty cycle;
duty /= H
21 . , fixedPeriod, duty):

void BUZZER Off (v«

():




Implementacion™




Librerias HammerHeagd-=:3

Analégico («analog.h»)
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ANALOG H

void ADC Init
int ADC_Read
int ADC Range




Librerias HammerHeagd-=:3

Analégico («analog.c»)
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ADC - Init() & Read

void ADC Init(void)
{

AD1PCFG

ADICON1

ADI1CON2

AD1CON3

ADICSSL

ADICONl1bits.ADON

ADC Read (void)

ADI1CHS

AD1CONlbits.SAMP H
('AD1CON1bits.DONE) ;

return ADC1BUFO;




nt ADC Range (int min wval, int max val)

{

X
preResult
adcReading
finalResult
1f(min_val > max_val | max_val >
return 0;
adcReading ADC Read():

/ (max val - min val):

preResult = (adcReading / x):
preResult += min val;

finalResult = (int) (preResult):;

» finalResult;




Implementacion™

int variable = 0;

variable = (5,95);

,variable);




Librerias HammerHedd-=N

EEPROM(«EEPROM.h»)
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Librerias HammerHed

EEPROM H

EEPROM Read (unsigned char address):

EEPROM Write(unsigned char address, unsigned char new_data):




Librerias HammerHedd-=N

EEPROM(«EEPROM.c»)
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if (address >

IO I2Cstart():

IO I2CsendByte (

IO I2CsendByte (address);
IO _I2Cstop():

IO I2Cstart():
IO I2CsendByte (

eeData = IO_I2CreadByte(

IO I2CsendNACK();
IO _I2Cstop():

1 eeData;




address &=

IO_IZCstart();

IO I2CsendByte (

IO I2CsendByte (address);
IO I2CsendByte (new_data);
IO _I2Cstop():

verifyWrite = EEPROM Read (address):

if (verifyWrite == new _data) {
urn TRUE;

1 FALSE:?




Librerias HammerHedd==:

RS232(«RS232.h»)
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Librerias HammerHeadtd:=

RS232 _H

S
51

a e
idU3

RS232 Init

RS232 Send

RS232 PutStr jigned int *string):
RS232 Receive i




Librerias HammerHedd==:

RS232(«RS232.c»)
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RS232 — Init() =

void RS232 Tnit(int baud)
{

RPINR19bits.U2RXR =
RPOR4bits.RPSR

’

CloseUART2 () ;

IFS1bits.U2RXIF
IEClbits.U2RXIE
IPC7bits.U2RXIP2
IPC7bits.U2RXIP1
IPC7bits.U2RXIPO

U2MODE

U25Ta
U2BRG




void RS232 Send(unsig

WriteUART2 (data);

void RS232 PutStr(u gned int *string)
{
putsUART2 ( (unsigned int¥*)string):
ed int RS232 Read(void)
1ed int inputData = 0;
inputData = ReadUART2():

'n inputData;




RS232 — U2RXInterrdy

B W N

~] o>

rxData = ReadUART2():
R5232 Send(rxData):

o

8
o
8
g
85
8
=
o
o
8
8

Ww W w
N 2 O W

IFS1bits.U2RXIF = 0O;

w
w




Implementacion®

("Vinagron Digital is the best");
("Aguijon; introduccion basica");

int variable = 0;

variable =




Librerias HammerHead

LCD(«LCD.h»)

Aguijon ; introduccidn basica 98



LCD Data - data);
LCD_StoreCustomChar ( *rows, unsi cgram loc):
LCD Clear

LCD_GotoXY

LCD GotoYX

LCD_SetCursorHome

LCD_SetCursorBlink

LCD Putstr int y, int
LCD_SetBacklight level):;

LCD Initl void)

LCD Init2

LCD IntroAnimation
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LCD(«LCD.c»)
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{

IO I2Cstart():
IO_IZCsendByte(
IO I2CsendByte (
IO _I2CsendByte (
(60) 2
IO I2CsendByte (
(60);
IO I2CsendByte (
IO I2CsendByte (
IO I2CsendByte (
IO I2CsendByte (
IO I2CsendByte (
IO I2CsendByte (
IO I2CsendByte (
(60):
IO I2Cstop():




LCDcustomChar[] = {

d LCD StoreCustomChar (uns

Lf(cgram_loc)= ) x

Ll =]

IC_I2Cstarct():
IO I2CsendByte (
IO_I2CsendByte (
IO _I2CsendByte (
(5):

=W N

= &

IO _I2CsendByte( O + (cgram loc*f));
IC_I2Cstop():

(=]

-]
8
-]
8
-]
85
8
[}
8
8

IO I2Cstart():
IO _I2CsendByte(
IO _I2CsendByte (

(i=0;i<8;i++) {
IO_IZCsendByte('rows):
rows++;

IO _I2Cstop():
(1):

LCD_Command (

):




LED - PutStr() &

void LCD_PutStr(;::
{
if (clear) {
LCD Clear():
(1):

LCD GotoYX(y,X):

IO I2Cstart():
IO_I2CsendByte(
IO_I2CsendByte(

while (*msg) {
IO I2CsendByte (*msgq):
msg++;

}

IO I2Cstop():




void LCD SetBacklight (int level)
{
i1f (level != && level !=
():
if (level) {
, level):;

if (level ==
():




Implementacion™

)
)

const char VDcustomCharl[] = {

(VDcustomCharl,

,7,"Vinagron Digital", );

(
(

,9,"HammerHead v1.0" , );




Librerias HammerHead

10(«10.h»)
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GPIO H

i I0 Init
i IO PWMinit
i I0 SPIinit

d IO_SPIsendByte

IO SPIreadByte
i IO I2Cinit

i IO I2Cstart

i IO I2Cstop

i IO I2CsendByte
I0 I2CreadByte
i IO I2CsendNACK




Librerias HammerHead

10(«10.c»)
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void TO Init(void

TRISB
LATB

TRISD
LATD

IRISE =
LATE

TRISG
LATG

TRISF =
LATF




Librerias HammerHedd:=:

L]

BSP(«BSP.h»)
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PORTBbits.
PORTBbits.
PORTBbits.
PORTBbits.

PORTBbits.
PORTBbits.
PORTBbits.
PORTBbits.

PORTBbits.
PORTBbits.
PORTBbits.
PORTBDbits.




Librerias HammerHeagd-=:3

Aguijon («aguijon.h»)
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Sumario

e Aguijon:

Librerias de software:

Cuenta con los médulos — Facilitan la implementacion
necesarios para und de diversos bloques
diversidad de proyectos. funcionales.
Microcontrolador de 16 bits. — Open Source.

Reprogramable via USB.
Expandible.

Puntas de prueba facilitan la
visualizacion de protocolos.
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iGracias!

Hojas de retroalimentacion

-
Al e /A yinaurnn
a




