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Vinculo Fisico

UTP

BN

/"/ !
. ,.,u,......,k J_;::.

M
Pach Pasel

TDII - Conexion serie con el mundo. 2




Vinculo Fisico

Cubiena protectora de plastico

Matenal Aislants

conductor central

./(vivo) aislante central
=
S =N
malla aislante exterior
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Vinculo Fisico

/4/, FIBER
M, . OPTICS
G
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Clasificaciones

*Asincronica

Comunicacién Serie —— L
*Sincrénica

*Single ended

municacién Serie —— i i
Comunicacion Serie Diferencial

TDII - Conexion serie con el mundo.

Contenido
Lazo de corriente de 20 mA
RS232
RS422
RS423
RS485
12C
SPI
CAN
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+12 'V

+3V

-3V

-12V

RS232

“0” Espacio

Zona Prohibida

“1” Marca
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RS232 - Drivers

RS232C
INTERFACE

D>

DATA|
out

Pendiente de crecimiento < 30 V/us
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Protocolo RS232

105 RTS >
106 CTS

<

DTE %0aomr > DCE

107 DSR

109 CD
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RS232 - Drive_:rsw

‘—EE.» | 1488
J=1 ons 1489
= ..".5‘.“‘.&5'..'

NG =t :
—_‘:?—,nn.\ CARRIER DETECT
Ll '
'

NG
+ CLEAR TO SEND

' !
NC [
—_a—{-mu SET READY
l !
!

NE
v RECEIVE DATA

[
" '
’ DSHCsQ!"

L

TDII - Conexion serie con el mundo.




Drivers

RS232 -

1

v

4

+
1.00FR

J._j'
16
Vee

1uF
1p.F'£+3 G svTo10v o EN
T 2 1. VOLTAGE INVERTER
wr* €2 LevTO-10v vls
T_2],. VOLTAGE INVERTER _‘l’_-l-_wF
+
+5V T1 —
14
TN il 400k l—— Tiour MAX232 y
5V T2 1mi
o 0 AONS] NG 7 T200 similares
" 2o "
Riout RN
N im
9 = 8
R2oyt 4 R2)y
R2 5kQ
I+
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RS232 - Drivers
1
TTL/CMOS 1 U4 13 RS232
9 ouT R1IN 8
11 ouT R2IN 14
10 T1IN T10UT 7
T2IN T20UT
C13 1 uk 1 ct
5 o MAX232 y
C2+ . .
C14 1uF e Slco similares
| V+
cie 7 61,
\ - MAX232
C15 1uF a
z
[0
n
—
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Senal en RS232

415
L3E M3E
o 1 0 0 0o 0o o 1 0 1 1
Space
(=0}
Y. L R
o T Inckterminate
} Region
O [~ 0
Marke
= | Seven Data Bits | -
\
¥ 15v f N
Start Parity Two stop
bit bit bits

Data packet comesponding to the ASCH character A
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Conector DB25

Elt
Pin CKT
1 mund M
Daa D De
10111213 2 )
I - C oo
| 1 C iCod
- | 4—4 ]
O ve ey
| )
1 1) :
141 2% c
E.
§ ¥ T (Teming
16 _Secordary Recrwo 58 |0
17 _Recenmr Sig Element Timing DO T
18 Undefined
13 Secoraary Reguest o Send S0A c
20_Data Terminal Re 0 ¢
CE L
] c
CH ¢
= =
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nector 9
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Resumen DTE

—
Locking Into the DTE Device Connector

e Clear 30 Sared DOz Male Tt Wt

oy —— S 508 T
S Dt "\I;\':LA; "D
il '/ g D S e St

[ — ‘-~. zr"’" e

[u—P— S
ol o "" ._L =i OTE Ready
B | P
DCE Reacy 4% ‘L, T o Laepns

Clen er et /"'/I»' .*\”‘-‘-..,“_ ot Tasings
[e—r—a oi’ﬂ [ e
e P

mmw[,/w’:){: e d5na T

Trarumitled Data \
Soe Trmamimad Cims

{

il Grcene s
5 e
g
DTE Boady ~oq
el 10 S
Trauwmanitled Bata -3
7
R B gt 0 Ser

%
Facaad Lia 5ged Dasacs == T~ DeE Resdy

Sl Bacuad by DTL Daich
i Triion v et o DTE Do
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Resumen DCE

Lecking Inte the DCE Davice Connectar

Srinid DBZS Favale Sac. Facaed Daa

b(-‘v—!mh\‘“‘\h\ / n}\f;:'ldld gy
‘"‘k )r i Tt o

Cleor 1 S
Resthw Jir Trieg

Request to Send “,T’ i 1
DCE Moty oo, 1B Lota Losste
..ar.m..l_._.-u_-!-r iy
e A*in '\T- = DTF Rty
sty

"-ﬂ«\-ﬂm-“q./}/\ "+.,:"“'“Maum,\,

[eT—— II‘J;J {. [e—
0’*0’\«" )/ \'

Ve

TR

e M L he N Bt Sy Teveg
It E VTE Su
e / i BT Sinred)
So Bt 16 Sered Tart Muste
DB Female
Facairand Lire Sl Dt
- DL Resdty
e

Tearsmitied Data
. 7 e Elma s Tevnd
FRevrived Baln —3

DL Ready ——1 W g o e
T

5
Sgnal Ground = [—

triaid

&l Bwcwiend by OTF e

el Trarirvims s D7 Cocn.
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Conector de prueba (Loopback)

DEZ2ESF
CHE
LEZS
o
i
-

DE9SF ©

CH3 o

DE?2 . o

o]
[ 13
[ [

O o— =
o | o1
e 83 P 1

O o+
la’ T

] 13—

T STz

oy o 1
=2
o
e
=2
ST IT
o=
]
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Control de flujo

COMPUTADOR IMPRESDRA,
T=D Datos
RxD CCE

OTE R

osrl__" |

RTS _/— En linea

cTs :
DCD__,/_ Papal dispuasto
GHD GHD

TDII - Conexion serie con el mundo. 19

Conexi6n de 2 PCs

DE9/F
CHa Grounds of PC1&2 505
pEZ o
L k! .
o= Tx frm PC2 to Rx PCY l_g_zo S'n HandShake
g = Tx frm PC1 to Rx PC2Z 62 0
ol & L
£l
o—TE— B9
CHE
est
DES/F
CHE
DES
ol o
o L o
o—= I o
o ! o Con Handshake
o3 | L o .
o= Ly
B9
CH7
DEISF
TDII - Conexion serie con el mundo. 20
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Glosario

DCE = Data Communications Equipment P.ej. modem

DTE = Data Terminal Equipment P.ej. Computadora, impresora
RTS = Request To Send [DTE --> DCE] (Control)

CTS =Clear To Send [DCE --> DTE] (Control)

DCD = Data Carrier Detected (Tono del modem) [DCE --> DTE]
DSR = Data Set Ready [DCE --> DTE] (Modem listo)

DTR = Data Terminal Ready [DTE --> DCE]

Teniendo solamente un multimetro, ¢ COmo puedo
saber si un equipo es DCE 6 DTE?

TDII - Conexion serie con el mundo. 21
Caomputadaora
Linea
E Conector Macho  Conec. Hembra Telefinica
/ Cable de \
B o
DTE Interfaz DCE
Daa Daa
Terminal Groutderminating
Equiprnest Equiprnent
TDII - Conexion serie con el mundo. 22
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Null Modem

COMPUTADOR COMPUTADOR
T:D T
(=] b (=¥3]
DTR OTR
osR [ DSR
OCTE m [ L R OTE
ers > cre
DGDJ |_ oco
GND GHND
Nullmodem de 9 a 9
Nullmodem de 9 a 25
Nullmodem de 25 a 25
TDII - Conexion serie con el mundo. 23

Protocolo de 3 hilos

COMPUTADOR COMPUTADOR
T+ TD
RO —— | R
OTR DTR
DEHEl E DSR
OTE i RI OTE
RTS RTS
cTS ﬂ E cTs
DGO DGO
GND GND
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Distancia y Velocidad

METERS FEET

1.6K——56K
1.2K——4K
1K L3k x

600——2K
g
§ 300—-1K
@ X CABLE IS 22 AWG
© 4-CONDUCTOR (QUAD)
S 16045600 INSIDE STATION WIRE
w DEC P.N. 9105866-04.
S 100
X 75-1-260 O CABLE IS TWO 22 AWG
2 TWISTED PAIRS EACH
SHIELDED IN BELDEN 8777
(THREE PAIR).
30-}-100 DEC P.N. 9107723. SHIELDS

TIED TO GROUND.

165——60

(| I 1 | 1 l !
! T

1 1 | I |
110 160 300 600 1200 2400 4800 9600
DATA RATE IN BAUD (LOG SCALE)
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Distancia y Velocidad
Velocidad Distancia
Bit por Segundos Metros

2400 60

4800 30

9600 15
19200 7,6

TDII - Conexion serie con el mundo. 26
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RS423

DB25 Unbalanced DB37
1 Shield (4) !
2 Transmit Data (A) | 4
14 Transmit Data (B) 22
3 Receive Data (A) 6
16 Receive Data (B) 24
4 Request o Send (A) \ 7
19 Request to Send (B) ‘25
5 Cleartosend () _| 9
13 CleartoSend ®) 27
6 Dataset Ready (A) ‘” ‘

2 Dutaset Ready () 2
7 Signal Ground. 19
s Receive Line Signal |13

Detect (A)
10 Receive Line Signal |3
Detect (B)

17 Receive Timing () | 8
9 Receive Timing (B) 26
24 Exteral Timing (4)_17 |
1 Extemal Timing (8) 35
15 Transmit Timing (A) | 5
12 Transmit Timing (8) |23
18 Local Loopback \!0 \
20 Data Terminal Ready ()12
23 Data Terminal Ready (B) 30

25 ‘ Test Mode Indicator ‘W ‘

TDII - Conexion serie con el mundo.
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Tension

Estado Binario

Sefial

Funcion

RS423
-4 to -6
1
Marking

Off

+4 to +6
0
Spacing
On

Driver
Side

+ovelts

+3.6 wolts

Absolute Max voltage +12 volts

l Logic
0

- +6 wolts

ts200m Receiver

0 wolts

-3.6 volts

-6 velts

b

Logic
| 1

Absolute Max voltage -12 volts

0 volts

-200mY Side

|--6 wolts

TDII - Conexion serie con el mundo.
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Velocidad vs Distanc

10K,

1a

i
&
1]
E
g -
=
=]
2
-1
i
,
: 100 1k 10k 100k
e DATA MODULATION RATE - BAUDS )
TDII - Conexion serie con el mundo. 29
Comparacion RS232 y RS423
ESPECIFICACIONES RS232 RS423
L. SINGLE SINGLE
Modo de Operacion "ENDED “ENDED
NUmero Total de Tranmisores y receptores en una linea I DRIVER |l DRIVER
y recep 1 RECVR  ||10 RECVR|
Longitud méaxima del cable 15 m. 1200 m.
Méxima velocidad de comunicacion 20kb/s 100kb/s
Niveles maximos de tension (abierto) +/-25V +-6V
Variacion de la Salida (Carga minima) Cargado +/-5V to +/-15V|| +/-3.6V
Variacion de salida (Descargado) Descargado +/-25V +/-6V
Impedancia de salida de los drivers (Ohms) 3k to 7k >=450
Méx. Corriente de Driver (Alta Z) Power On N/A N/A
Méx. Corriente de Driver (Alta Z) Power Off  [[+/-6mA @ +/-2v|| +/-100uA
Slew Rate (Max.) 30V/uS Ajustable
Rango de Tension de Entrada +/-15V +/-12V
Sensibilida de la entrada +/-3V +/-200mV
Resistencia de entrada del receptor (Ohms) 3k to 7k 4k min.
TDII - Conexion serie con el mundo. 30
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RS422

) Linea B
Transmisor Feceptar

Comunicaciones Punto a Punto
VA-VB < -0.2v =0
VA-VB > +0.2v=1
Resistores de Terminacion de 50, 75 6 100 Q

TDII - Conexion serie con el mundo. 31

RS422

Traremisidn diferencial

1200 metros hasta 2.5 MB/s
Punto a Punto

TDII - Conexion serie con el mundo. 32
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Optionel grounding Optioml grownding
Conflgurotion J L Conflguration

TDII - Conexion serie con el mundo. 33
500 Meters { Mlace}
! o
| - Station to 5 tation |
. 4
T @ Ex
M AV
GHID
Differential
05 1D & Fecelver
Tenmination ——
Fax Fies istor Fx
2] _— 1200 Meters {Max}
. 5 1
. L Diavis povieny Total Line Length
TDII - Conexion serie con el mundo. 34
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Conectores

DA-15

coo00OOQOQOQOQOQOQOOQ _2

O 0000000000000 000

o000 C_3
000000000000000000 | O D ?

.

0000000000000 0000

O 0000000000000 000 O DD'SO

0000000000000 0000

DE-9
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24 AWG TWISTED PAIR CABLE )
10k
j
&
f
=
2
=
w
a
3
10k 100k M 10M
DATA MODULATION RATE - BAUDS
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t'r
L' —

Hasta 32 cargas de 12 kohm o 256 de alta Z

TDII - Conexion serie con el mundo. 37

OEN12920-16

1200 metros hasta 2.5 MB/s
Multipunto

TDII - Conexion serie con el mundo. 38
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RS485

00 Beters {Max} o
Enzbl ;’E] A Staion o Station '| End
T e e e e e e
T =9 H
b4 T
24 AW
: Differentisl
O ey B 12 n__ Draver ! Recelver

1200 Meters {Mac}
32 Laads Total Line Length
{ Max}

Vi> 200 mV
Vo>15V

TDII - Conexion serie con el mundo. 39

Half Duplex

CircA O |Circ B

| ce

L ] g ]
o a oy i
EE T B - B

e[ 2] GLMF‘{. m T_A‘MJF%

A R
5
o[ «] BHD —
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Full Dup

lex

Uala Flow
—»

Beessssm

BOE A | BOX B
Dala Flow
‘_
Yoo _
DE 3.4pF Weo  RE
4 |14 |
8 v
o—2H b 10 2t — RO
= !
12.,.\
ro—2 F 1 Jaij = — ol
1,813 E
HE
3]s, LEND aHol Toe
B
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\-‘|cc
AAALAA
MAX1485
M AX1486
ol —:| = -
A
DE —
Ro
HE o
—z
—
GHD
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Conexi6n

s u
RL
o o
Node 1 u
1788 r2
s %o o
oate ow—L{ ST
pata 1n-L<F] R3
s Boo
e L

Transmit Enable——210E

R4
S leo 2

Node 2

4 Additional
Data Out— Nodes Hay

5
RE_
:
L

Rlm

i,

Transmit Enable
53
160 |

Node 3

Data omf“@ T
Data Infl
5

Transmit Enable—TZ10E

Rle

Node 4 ug
7

44
oate ou—L{ =T .
ouva 1ot <] 20

Transmit Enable DE
Tl

R?
S 100 9

Sm

w

I
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Aplicacion
Electri
“:m'; ¢ ‘; Long Distance /
2 S
5 SS P
= Encader 554
t i« |
¥
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RS422 y RS485

Comparison RS422 - RS485
RS-422 RS-485

D ]

R, R
1000 1200

1 generator
up to 10 receiver
simplex operation

<150 mA to GND Generator short circuit current

up to 32 generators / receivers
Half duplex operation

-7V to +7V Max common mode voltage TVie+12V
4 kQ Receiver input impedance 12 kQ
100 Q Minimum generator load 600

<250mAto -7 VI+12V

RE
1200

TDII - Conexion serie con el mundo. 45
C 10n RS422 y RS423

ESPECIFICACIONES RS423 RS422

. SINGLE -
Modo de Operacion ENDED DIFERENCIAL
NUmero Total de Tranmisores y receptores en una 1 DRIVER 1 DRIVER
linea 10 RECVR 10 RECVR
Longitud méaxima del cable 1200 m. 1200 m.
Maxima velocidad de comunicacién 100kb/s 10Mb/s
Niveles maximos de tensién (abierto) +/-6V -0.25V to +6V
Variacién de la Salida (Carga
minima) Cargado +/-3.6V +/-2.0V
Variacién de salida (Descargado) Descargado +/-6V +/-6V
Impedancia de salida de los drivers (Ohms) >450 100
Max. Corriente de Driver (Alta Z) Power On N/A N/A
Max. Corriente de Driver (Alta Z) Power Off +/-100uA +/-100uA
Slew Rate (Max.) Ajustable N/A
Rango de Tensién de Entrada +/-12V -10V to +10V
Sensibilida de la entrada +/-200mV +/-200mV
Resistencia de entrada del receptor (Ohms) 4k min. 4k min.

TDII - Conexion serie con el mundo. 46

23



Comparacion final

SPECIFICATIONS  HSL [CYE) Ra422 [

TDII - Conexion serie con el mundo. 47

12C - Origenes

» A principios de la década del 80, Philips cre6
una norma de 2 hilos para inteconectar
componentes en un televisor.

e |2C = Inter Ics Bus

» Adoptado por Xicor, ST Microelectronics,
Infineon Technologies, Intel, Texas
Instruments, Maxim, Atmel, Analog Devices

TDII - Conexion serie con el mundo. 48
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12C

*Hasta 400Kb/s (3,4 Mb/s)
*Pequenias distancias
*EEPROMS

*Relojes de Tiempo Real

*Trasductores de Temperatura

TDII - Conexion serie con el mundo. 49
Conectores
Top
Front
4321
SCL +5Y SDA GMND

iPort 12C Connector
Pinout

TDII - Conexion serie con el mundo. 50
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Componentes

MIC RO LCD STATIC
CONTROLLER] DRIVER RAM OR
] EEPROMW
e e
SDA
—1
N —— B— i
SCL |
S — - B ™ : e
GATE
ARRAY ADC
Write Data
- —
F |S‘Shma.lhldm: W‘A‘ Data |A‘ Data ‘A P F
f
< n data bytes > last data byte
Read Data
T =
F |S‘ShnMdreu R‘A‘ Data H Data ‘A|P‘ F
f
< n data bytes > last data byte
S =Start condition A =Acknowledge
F = Free RIW = read | Not write
P =Stop condition A = Not Acknowledge

TDII - Conexion serie con el mundo. 51

12C

Dos lineas activas y tierra
SDA es Serial DAta line, y SCL es

Serial CLock line.

Cada dispositivo puede ser transmisor

y/o receptor (LCD -> receptor, memoria
- Transmisora y receptora.

Direccioén Unica

TDII - Conexion serie con el mundo. 52
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12C

oo @ ol

'SII,?F-p"L

Clmonr
Start >
Direccién 2>
Ack <
Datos
Stop 2
TDII - Conexidn serie con el mundo. 53

12C - Hardware

SCLISDA

Wi teesholdlis the fewe|
Hrmrmn--mm I' “‘""‘"'““‘"‘ !‘
F- cloes

|42 :-unn delmﬂl
Hesultings aignad L

AL

Influence of line length and bus termination on waveforms

Ul Uﬂ Ul

Passive Short Passive Long Active Long

TDII - Conexion serie con el mundo. 54
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12C - Arbitracion

SN T o LS LT
e SCL (0
BU% gg - : -
Btart  fldiess e ack dkate ack stog Btat  Address
TDII - Conexidn serie con el mundo. 55
Inicio y parada
504 Y, Inici sD&_ [
scL Ty Iclo scL_/ parada

[ T A —
L Sp— W N g W Y W Y Y g e—

1]
Presdous — Fpr::ni'ln. Glmve _-__.--..H':':-etnnp-lrlll'pn_
Stadk Condillon =—————  Adiess sfave —= fok = Hestoporation—

N — e S—
ger T g | L E L e s U

(=1} LIE

Prewigus npesatian e el Fepme alnwr

it s et —

Auln en el modo de 10 bits de direccionamiento, el bit 0 indica el modo de acceso ('1' =

read /'0" = write).

TDII - Conexion serie con el mundo. 56
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Direcciones Reservadas

Address | R/W Designation
0000-000 0 General Call address (see note 1)

0000-000 1 START byte (see note 2)

0000-001 X reserved for the (now obsolete) C-Bus format
0000-010 X Reserved for a different bus format

0000-011 X Reserved for future purposes

0000-1xx X Reserved for future purposes

1111-1xx X Reserved for future purposes

1111-0xx X 10-bit slave addressing mode

TDII - Conexion serie con el mundo. 57

[2C - Conexion

Figure 1: 1C has two lines in total

, DA
SCL
- - ?- -
? ! |
Peripheral Peripheral Peripheral P Peripheral
Davies # Deviea = Dendien | Dievies #
Maestro Esclavos
TDII - Conexion serie con el mundo. 58
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[2C Comunicacidon

Figure 2: 1°C communication

Start Read or Wiite Acknowledgeneni 5
by Bastar) (by Basiar) by Beculvar) |h-||lu.Ll:5
! ’ - i e—
3 ) - -
- C C
[ K
A Lib radl L3B A LiE
- Slawe Add rass. - - Dala - - Daia -
by Sastar] by Tramsmtbar) by Trurss mltbes)

TDII - Conexion serie con el mundo. 59
[2C - Senal
DA
SCL
A start condition, a one data, 2 zero data bit, a_n-d 3 stop con diion
TDII - Conexion serie con el mundo. 60
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[2C - Implementacion

ESD Protection

Jilk

S e
fn —= By UART Fart 0 |-
LB 1
T—;E BTCSIFA
L
&0 o =
T & = | A 7

Lyl

Figure 7 LA
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ADUC842 PIN OUT-EJ nro 1
erompcomz [Ye, .., 3] P2TPWM1IATSIAZS
P1AVADCUTIEX n IDENTIFIER PZEPWMUATLAZZ
P1.HADCZ 57| P.SIATMAZY
P1.3aDcs 3] 5] PLAIATZIAZD
LY DGHND
o 1| Apucs41/aDucssz/abucsss |
s 52-LEAD PQFP 2l s
Crer [7] A 3] XTaL2
Vier [7] o el 7] XTAL1
DACO D 3] PZUAT1IA19
DAct [ia] 0] P2.21A100A18 |2C
P1aaDcy [11] PZAANAIT
PLSADCSES [12] 1] PZOABIATE
P1.G/ADCE 7] <
3 ) 2 1 52 D 53 6 ) 3
L = = =
BrEEEZf3sElEES
T@s=28 g R 50
T oEEgg @EEEQ
: 25
E £z
@
g
s 12C
“EXTCLK NOT PRESENT ON THE ADuC841 R‘
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Micro con un Reg para I2C en SFR

] WCOL| SPE ‘ SPIM ‘ chL‘ cpHA‘ SPRI | SPRO | oirs | SPICON'| DACOL | DACOH | DACIL | DACIH | DACCON
FPH_OJFEM O|FDM OJFCH 0[FBH O|FAH 1|FoH 0|F8H 0 /| FsH_0aH |FSH 00 | FAH 0oH | FBH 00M | FCH 00H | FDH oaH
\|_ B'  |ADCOFSL*|ADCOFSH3|ADCGAINLIADCGAINHS| ADCCON3 SPIDAT
BITS - RESERVED)
F7H O|FGH OFSH 0[Fad O[FsH O]F2H DJFIH OJFOH O /| FoH_00H | FIH 00H |F2H 20H | F3H 00H | FAH 00H | FSH 0oH FTH_00H
\mcnmns|z:|nmcn\2:1mmlm TZCW | 12CRS| 12CTX | 0T | grg | J2CCON' ADCCON1
EFH_o|Een oeoH o|Ech ofeed o|ean o|esn ofeen aH oom J—

BITS - Aee!
E7TH 0|E6H 0[ESH 0|E4H 0|E3H 0|E2H 0[EWH O[EOH 0 eoH oo

‘ ADCI| DA |cco~v‘sc0wv‘ Cs3 ‘ csz ‘ CS1 | csD | = \JADCCON2! (ADCDATAL|ADCDATAH| PSMCON
DFH 0|DEH 0|DDH 0|DCH 0|DBH 0|DAH 0|DSH 0|DSH 0 Toen oom |DoH ooH | DAH ooH DFH DEH
TDII - Conexion serie con el mundo. 63

Micro con un Reg para I2C en SFR

Table 19. I2CCON SFR Bit Designations, Master Mode
BitNo. | Name Description
7 MDO I*C Software Master Data Output Bit (Master Mode Only).
This data bit is used to implement a master FC transmitter interface in software. Data written to this bit is output on
the SDATA pin if the data output enable (MDE) bit is set.
6 MDE I’C Software Master Data Output Enable Bit (Master Mode Only).
Set by the user to enable the SDATA pin as an output (Tx).
Cleared by the user to enable the SDATA pin as an input (Rx).
5 MCO 12C Software Master Clock Output Bit (Master Mode Only).
This data bit is used to implement a master FC transmitter interface in software. Data written to this bit is output on
the SCLOCK pin.
4 MDI I*C Software Master Data Input Bit (Master Mode Only).
This data bit is used to implement a master PC receiver interface in software. Data on the SDATA pin is latched into
this bit on SCLOCK if the data output enable (MDE) bit is 0.
3 12CM I*C Master/Slave Mode Bit.
Set by the user to enable 12C software master mode.
Cleared by the user to enable *C hardware slave mode.
2 Reserved.
1 Reserved.
0 Reserved.
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Memorias [12C

Table 1. Aitmel's 2-Wire Serial EEPROM Family

Device Size (Bytes) Page Size Max Per Bus Addresses
(Bytes) Uszed
AT24C1 1K 8 1 Mone
AT24C01A 1K 8 3 A, A1, A2
AT24C02 2K 8 8 A, A1, A2
AT24C04 4K 18 4 A1, A2
AT24C08 8K 18 2 A2
AT24C18 16K 15 1 Mone
AT24C184 16K 18 8 AD, A1, A2
AT24C32 32K 32 8 A0, A1, A2
AT24C84 B4k 32 8 AD, A1, A2
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SPI

Full duplex y a velocidades mayores que 12C (1 Mb/s)
No se direcciona como 12C

Relacién Amo - Esclavo

TDII - Conexion serie con el mundo. 67

SPI — Uno o mas esclavos
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Caracteristicas SPI

Puerto serie sincrono full duplex, sin

gestion de bus.

Velocidad de transmisiéon maxima: 1/8

PCLK.

Transferencias de 8 a 16 bits.

Modo maestro o modo esclavo.
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Caracteristicas SPI

Control
—— SCK
Status
—4— Slava Select
VPB SPI
BUS Periferal
—— MISO
Clock Counter
—O— MOS|
Interrupt Flag
Mode Fault
sineropt <~ Taneer Camplte
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SPI

Pin | Function | Function | Pin
1 | MOSI GND | 2
3 | MISO GND | 4
5 CLK GND | 6
7 CS0 5Volt | 8
9 CSl1 5Volt | 10
11] CS2 nc 12
13| CS3 IRQ |14

Abbreviations:

MOSI Master Out Slave In
MISO Master In Slave Out

CLK Clock for the shift
registers

CS0-CS3 Chip Select
nc free for application-
specific use

5 Volt supply voltage (5
Volt DC, stable)

IRQ Interrupt ReQuest
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