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Vinculo Fisico

. Cubierta protectora de plastico
1 Pt — Material Aislante

: 1 INiicleo T
de =g
Cobre

conductor central

Cubierta exterior trenzada

(viva) aislante central

—
= =4
malla aislante exterior

estanar
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Vinculo Fisico

' 4 T
g 0’ z o Application
/!1// EI{ OPTICS —— - A _.I;JI.Z:SLD'»Q}F Board
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Vinculo Inalambrico GPRS

| | .
End User I GSM Network : Public Internet DOTA
| I : : ice Provider
| —— File server delivers new
: : Open AT
™ application or Wavecom
Embedded User : -~ SI;SV via FTP
| |

Agent logs on to

Open AT stores the GSM/GPRS

received file in the A&D

memory area n
o1 waveoui o w wstancd.
device restarted.
COMPLETE!

File server
registers
success

Service Provider

End User Product sends SMS to tell

Acknowledge gent of SMS Service
successful receipt
Centre

application that new
software is available
on the file server.

System Manager

Clasificaciones

*Asincronica

Comunicacion Serie — NN
*Sincronica

*Single ended

Comunicacion Serie —— . )
«Diferencial
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Contenido
Lazo de corriente de 20 mA
RS232
RS422
RS423
RS485
12C
SPI
CAN
WiFi
SMS/GPRS
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RS232

+12V
“0” Espacio

+3V
Zona Prohibida

“1” Marca

-12V
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RS232 - Drivers

RS232C
INTERFACE

DATA > ; DATA
IN out

Pendiente de crecimiento < 30 V/us

TDII - Conexion serie con el mundo. 9

Protocolo RS232

105 RTS
106 CTS
108-A DTR
107 DSR
109 CD
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RS232 - DI‘iV@I’%

REQUEST TO SEND

DATA TERMINAL READY

kD | RD. RTS +— TRANSMIT DATA
WR | wR TR |
8088 ! !
A16-A19 | :‘»‘_'_I
c = | Dsiaces !
ADO-AD7 = I
5V -9V
P I -
NC — '
—_f—'_oa—: DATA CARRIER DETECT
h

'
NC

CLEAR TO SEND

.
.
v
H
L DATA SET READY
:

RECEIVE DATA

'

' DS14CB9A ¢

. s

L
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1488

1489

RS232 - Drivers

+5V
1 Vee 1uF
- G+ svTo 10V 2 T+
T_3],. VOLTAGE INVERTER V*
4
T €2+ jovTo-10v vle
T_5]c, VOLTAGE INVERTER _"|'_-|-_1uF
%,
+5V T1 —
Thin il 400KS 1“‘—>'|"10u1' MAX232 y
5V T2 i
T2 10 * 200K N 7 T20ut Slml|al’eS
2 ., 1
Riout ‘/'-\li RN
R1 5kQ
= 8
R2ouT <1 R2)y
nz'l 5kQ
T+
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RS232 - Drivers

©o
—
TTL/CMOS 1 U4 13 RS232
9 ouT R1IN 3
11 ouT R2IN 14
10 T1IN T10UT 7
T2IN T20UT
C13 1uF 1 c+
e MAX232 y
) g C2r i
Claduel ke 510 similares
1uF 2 o2
ci6 | 6
V-
MAX232
C15 1uF =
z
(O]
n
-
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Sefal en RS232
+16v—|
LSE MEE
o1 0o 0000 1 0 11
Spacs ] ]
(=0}
+3V F— —g-
o _? Incterminate
} Region
v | __¥X
Mark
=1 |_ Seven Data Bits _| -
] ] \
Start Parity Two stop
bit bit bits

Data packet comesponding to the ASCI character A
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Conector DB25

EIX  [From  (To
Pin_Description CKT__|DCE DCE
1 Frame Ground A
2 Transmitted Data BA D Dztal
4 7 0111213 3 Received Data BE (D
' i | i } 4 Reauestlo Serd A o o
| | 5 (Clear o Send cg__[C
~ i o 6 Data Set Ready oC |G
et 7 Signal Gnd/Comman Return AB
|</ l:lf[_ [ '.'. L 8 Acvd. Line Signal Detector CF ¢
e HENEN T Senen
} b 4+ - 12_Secondary Bevd. Line Sig. Detector | SCF |C
141516 17181920 212223 24 25 13 Secondary Clear 1o Send SCB_|C
14 Secondary Transmitted Data SBA D
15 Transmitier Sig. Element Timing DB T (Tiening)
16 Secondary Receved Data SBE_ |0
17_Receiver Sig Element Timing oo T
18 _Undefined
9 Secondary Request to Send SCA C
20 Data Terminal Ready cD C
21 Sig Quality Detector ¢6 c
22 Ring Indicator CE C
23 Data Sig. Rate Selector (DCE) Cl C
23 Data Sig. Rate Selector (DTE) CH C
24 Transmiter Sig. Element Timing DA T
25 Undefined

TDII - Conexion serie con el mundo.

Conector DB9

e

( ]
DAL A UUCHNG

(
N/ \ o000 /
\
[ |
1

Pin Signal Pin Signal
1 Data Carier Detect § Data Set Ready
2 Receiv i Reguest fo Send
3 ransmited Data 8 Clear fo Send
4 Data Terminal Ready 9 Ring Indicator
B Signal Ground
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Resumen DT

Locking Into the DTE Device Connector

DB25 Male

e Test Mode

soc. Clarto sard
Sac. Recelved Line Teansmitar Sond Tining
Sianal Daet ™, \:‘L A (DT Sl
12, /
unassgned)
e A A st

[ ——
<n4_. .{ R it

(recerved for terting) ~m—s
"‘- I, 4w Remore Loopback

Racebed e 1
Signal Daten o 1 ..LG-» DTE Ready
e

Sighal Ground —7-"} 1930 S Requestto Send
DCE Ready "1 | Local Locpback
=,
Clear to Send .~ /" | v S Ting
vesl

tDcE =
Request 1o send 4 /‘ 16,
SE( Recaved Dt
Received Data / /
mnsmma S0 Tring
Teansmitted Datn A Source)

Shield Sac. Transmittad Data

DB? Male
Shisid

Signal Ground w.,__
5. Fing Indicztor
o N3
DTE Ready -4
5 ——= Clear to Send
Transmitied Data -3
7 i
Received Data ———2' Request to Serxd
)
1
Received Line Sgnal Detect == "~ DCE Ready

@ -utl—— Received by DTE Device
—— - Transim it ed from DTE Device:

TDII - Conexion serie con el mundo.

Resumen DCE

Locking Into the DCE Device Connectar

Shield \

Received Dah Transmittes Signal Timing

SO / B
Transmitied Detn . \o 15

Sez. Transmined Dt
W

DB25 Female Ses. Recdved Daa

Clear to Send |
T ' 1 Racaiver Signal Tining

Request {0 Send gz, | o= 79 O Sourcy

F—

DCE Ready s T ad Locd Loapbadk
Ao O e Gerrto s
Signal Ground ———=7" O“-zu 3ec. Qearte send

Recdived Line "EJl 0 “-DTE Ready

Signal Daret e
D\ Remote Loopbadk

{reserved for testing) / /o
N

(mewsjfﬂv\m\ng)/ 0\-\ "~
” (24 Daxasignal Rae Selecior

[——— /V’ AN
T mittr Signe T
sec.Rscavas e M 2 \ e 3o q

Signal Getest s {DTE 5o

Sec. Requent 1o Send Test Mode

DB Female

Raceived Line Signal Datec:

-y DCE Read:

g y

Transmitted Data .y

7 —— Clear o Send

Received Data —3

S Request to send

i

Ring Indicator

DTE Reacly ——*
9

Signal Ground <>

Shield

@ -l—— Reczived by DTE Davice
@—— - Trarmitt=d from DTE Device:
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Conector de prueba (Loopback)

[=Exl=}
m=m
XA
i

DESAF
CHZ=
LES2

ik

-
iy

(727770
il

GloeTsTeTol e ololoTsToTo)
R
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Control de flujo

COMPUTACOR IMPRESDRS
TxD Datos
RxD OCE
OTR L Emmor
DRI~ |
CTE w

RTS _/— En linea
CTS .
DCD_/”_ Papal dispuesto

GMD GHO

TDII - Conexion serie con el mundo.
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Conexi6n de 2 PCs

DESAF
Sg; Grounds of PC1&2 g o
o+t = .
3 z Tx frm PC2 to Rx FC1 l_g_jo S|n HandShake
o e | Tx frm PC1 to Rx PC2 -
o— ? O
O £l ]
T B3
CHE
e pes /v
DE3SF
[
[v3:=3-] ! <
T | 1o
P I °s
o1 L o Con Handshake
o 1 )
s .~
B2
CH7?
DEISF
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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, ¢ Cémo puedo
saber si un equipo es DCE 6 DTE?

TDII - Conexion serie con el mundo. 22




Glosario

Computadora

Conectar Macho

Conec. Hembra

Linea
Taleffnica

Cable de
[®ooH] ===
==l o
DTE e DCE
Data Daa
Terminal Orcuitt eminating
Equipm et Equipm ent

TDII - Conexion serie con el mundo.
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Null Modem

COMPUTADOR COMPUTADOR
T*D XD
RxD 2 =¥
OTR DTR
osk [ =< DSR
CTE wm [ L_{RI OTE

RTS RTS
i

ool 1 [|oco

GMD GMND

TDII - Conexion serie con el mundo.
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Protocolo de 3 hilos

COMPUTADDR COMPUTADOR
T=D TxD
RFxD 2 R
OTR OTR
DSR EI E DSR

CTE  m RI OTE

RT= RTS
CcTs ﬂ E CTs
DChD Do
GHD GO
TDII - Conexion serie con el mundo. 25

Distancia y Velocidad

METERS FEET

1.6K—}-5K
1.2K——4K
K3
600——2K
g
§ 300——1K
@ X CABLE IS 22 AWG
© 4-CONDUCTOR (QUAD)
2 160-1-600 INSIDE STATION WIRE
w DEC P.N. 9106866-04.
2 100
X 76—1-250 O CABLE IS TWO 22 AWG
g TWISTED PAIRS EACH
SHIELDED IN BELDEN 8777
(THREE PAIR).
30——100 DEC P.N. 9107723. SHIELDS
TIED TO GROUND.
15—1"50

1l ! 1 Il Il Il !
I

UL i 1 1 U U
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.
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RS423

DB25 Unbalanced DB37

! Shield (A) !

Transmit Data () || 4

14 Transmit Data (B)  |[22
3 Receive Data (A) || 6
16 Receive Data (B) |24
4 Request to Send (4) || 7
19 Request to Send (B) |25
H CleartoSend () || ©
13 Clearto Send (3) |27
6 Dataset Ready () |11
2 Dataset Ready (B) |29
7 Signal Ground 19
8 13
10 Receive Line Signal |31
Detect (B)
17 Receive Timing (A)_|| 8
9 Receive Timing (8) |26
24 External Timing (4) |17 |
1 Extemal Timing (8) |35
15 Transmit Timing (4) || §
2 Transmit Timing (B)_|[23
18 Local Loopback |10 |
20 Data Terminal Ready (A)|12
23 Data Terminal Ready (B)]30 |
b1 Remote Loopback |14

\ZL ‘Test Mode Indicator \i

TDII - Conexion serie con el mundo.
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RS423

Tension -4 to -6 +4 to +6
Estado Binario 1 0
Senal Marking Spacing
Funcion Off On

Absolute Max voltage +12 volts

+6 velts | +6 welts
. Logic
+3.6 volts 0

Driver 200y Receiver
. Ovolts - Owvolts .
Side - 2oV Side

-3.6 wolts .
Logic
1
-bvelts -5 volts

Absolute Max woltage -12 volts

TDII - Conexion serie con el mundo. 29

Velocidad vs Distancia

2 10K

-CABLE- LENGTH » FEET -

100k

10k
DATA MODULATION RATE - BAUDS
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Comparacion RS232 y RS423

ESPECIFICACIONES

RS232 RS423

Modo de Operacion

SINGLE S

-ENDED -ENDED

INGLE

1

DRIVER |1 DRIVER

Numero Total de Tranmisores y receptores en una linea 1 RECVR 10 RECVR|
Longitud maxima del cable 15m. 1200 m.

Maxima velocidad de comunicacion 20kb/s 100kb/s

Niveles maximos de tension (abierto) +/-25V +/-6V

Variacién de la Salida (Carga minima) _|[Cargado  |[+/-5V to +/-15V][ +/-3.6V
Variacion de salida (Descargado) HlDescargado +/-25V +/-6V
Impedancia de salida de los drivers (Ohms) 3k to 7k >=450

Max. Corriente de Driver (Alta Z) Power On N/A N/A

Max. 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. 31
Linea A
) Linea B
Transmisar Feceptar
Comunicaciones Punto a Punto
VA-VB < -0.2v =0
VA-VB > +0.2v=1
Resistores de Terminacion de 50, 756 100 Q
32
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RS422

Traremision diferencial

1200 metros hasta 2.5 MB/s
Punto a Punto

TDII - Conexion serie con el mundo.
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[ | | ]
|owe &y 1 | L o
Optionel grownding

Optional grounding
|_ Configuration J |_ Configuration J

TDII - Conexion serie con el mundo.
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RS422

500 Meters { Max}
—_——
| - Station to S tation |
T @ P
A AT
GHI
Differential
a20% _ﬁ__ Receiver
Tenmination
Ex Fees istor Fx
[z} _— 1200 Meters § Maxc}
. 5 Total Line Length
57 L. Dravis {Max) . e
TDII - Conexion serie con el mundo. 35

Conectores

oG ovs

0 0000000000000 0 DB_25
000000000000

0 0000000000000 000000 0 DC_37
000000000000000000

00000000000000000
Q| cocooocooooooo0oo00o [ DD-SO

0000000 O0QQOQOQOOOQOQOOO

0 o| DE-9
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RS422

24 AWG TWISTED PAIR CABLE

10k

|

CABLE LENGTH - FEET

10k 100k M 10M
DATA MODULATION RATE - BAUDS

TDII - Conexion serie con el mundo. 37

RS485

t'r —

I ) S q

Hasta 32 cargas de 12 kohm o 256 de alta Z
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RS485

% &1 RT%

i T T

T

&

T3 T4 Ti2 [
1200 metros hasta 2.5 MB/s
Multipunto
TDII - Conexion serie con el mundo. 39
s PR N— et
121 m__ Dn?eff’rz:jver
STERNEEER S
£
é # 1200 Meters { Max}
52 Loads Total Line Length
{Maxc}

Vi> 200 mV
Vo>15V
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Half Duplex

CircA OO (Circ B

L ]T: ol
guEag oy R
7E[ 2] i R, g
oe 3] i LBy T Doy

A RO
5
Dl 4 GND

TDII - Conexion serie con el mundo.

Full Duplex

Lala Flow
—»
BOX A BOX B
Dala Flow
o
Yeo _
DE 31pF Yoo RE
4 |14 ||
- E
o] o 10 {Ffr W — RO
= r
. 12.,.\
RO R 1 Rt o L DI
1,8,13 B
N
35, LeNo anol Toe
B -
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Sentido controlable

Yoo

AAAXLAA
A 1435

MAK 1436 ;F B

0l —
L Ay

DE —|

R

HF . 2

Tt

GND

TDII - Conexion serie con el mundo.
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Conexi6n

s v
RL
S60 ¢
Node 1 uL
751788 Rz
s %0 o
Data Ouciﬂ}o =
Data 1n—1

=3
S50 @

A—ana—e

3
Transmit Ensble——3|

53
3
o

m‘o
FEA

o A
!

Node 2

o
ki
S
5

t

i ple Additional
Data out—H-BSTI Nodes May

T Connect
pata 1n—1{

3
Transmit Enable——

RS
190, 2, PART [+5ULGND]

AR
I A
T

Node 3

3
o
<|
&l

Uz
751

=74

Slo
|
5|

Data Out—i

Data In—1

3
Transmit Enable——2

55
S
0

m‘o
A

ol A
L

Node 4 ua
751768

Data Out—t

W
o

A

Re
120 @

Data In—1

Transmit Ensble——3

=3
B

Al
i
o
53
0
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Aplicacion

o
Electric f @ﬁ:u-u Distance / >

Encoder

P

Motor Driver

| ™
=

TDII - Conexion serie con el mundo.
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RS422 y RS485

Comparison RS422 - RS485
RS-422 RS-485

DR, R,

1000 1200

]
1 generator

up to 10 receiver up to 32 generators / receivers
simplex operation Half duplex cperation

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

<150 mAto GND ~ Generator short circuit current _og0ma to 7 vi+12 v

TDII - Conexion serie con el mundo.

46




Comparacion RS422 y RS423

ESPECIFICACIONES RS423 RS422
Modo de Operacion SINSLE DIFERENCIAL
Numero Total de Tranmisores y receptores en una 1 DRIVER 1 DRIVER
linea 10 RECVR 10 RECVR
Longitud maxima del cable 1200 m. 1200 m.
Méxima velocidad de comunicacién 100kb/s 10Mb/s
Niveles maximos de tensién (abierto +/-6V -0.25V to +6V
m']'ianf;” de la Salida (Carga Cargado +-3.6V +-2.0V
Variacion de salida (Descargado) Descargado +/-6V +/-6V
Impedancia de salida de los drivers (Ohms) >450 100
Méx. Corriente de Driver (Alta Z) Power On N/A N/A
Méx. Corriente de Driver (Alta Z) Power Off +/-100uA +/-100uA
Slew Rate (Max.) Ajustable N/A
Rango de Tension 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. 47
C 10 f 1
SPECIFICATIONS RS232 RS423 RS422 RS485
- SINGLE | SINGLE
Mode of Operation _ENDED | -ENDED DIFFERENTIAL DIFFERENTIAL
1 1
|DRIVER | DRIVER | 1 DRIVER 32 DRIVER
active at a time for 1 10 10 RECVR 32 RECVR
RS485 networks) RECVR | RECVR
Maximum Cable Length | S0FT 4000 FT 4000 FT 4000 FT
Maximum Data Rate
(40ft. - 4000ft. for 20kb/s 100kb/s | 10Mb/s-100Kb/s | 10Mb/s-100Kb/s
RS422/RS485)
Maximum Driver e Vi . .
e SV | 6V | 025V HeV | TV 10412V
Driver
-5V 10 R I v
sy | 36V 2.0V 15V
Level  Unloaded 25V -6V -6V H-6V
ed
Driver Load Impedance | 5 . 5
(Ohms) ko 7k 450 100 54
Power On N/A N/A N/A +-100uA
Power a "‘"f'“\ CL00uA | H/-100uA +/-100uA
Slew Rate (Max.) 30VAS |Adjustable N/A N/A
putVoltage | 15y | 112v | -10Vio+10v | -7V i +12
TDII - Conexion serie con el mundo. 48




12C - Origenes

» A principios de la década del 80, Philips cred
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. 49

12C

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

*Relojes de Tiempo Real

*Trasductores de Temperatura

TDII - Conexion serie con el mundo. 50




Conectores

TDII - Conexion serie con el mundo.

Front

4321
SCL +5Y SDA GND

iPort 12C Connector
Pincut

51

Componentes

MICRO LCD STATIC
CONTROLLER] DRIVER RAM OR
& EEPROMW
——— = @
S0A
O [ E— . )
SCL |
L -
MICRO -
GATE CONTROLLER
ARRAY ADC B
M
Write Data
| '_| | ‘ ‘ |_ Master SDA Slave
F | S|Slave Address W| A Data A Data A|P|F el
.
<ndatabytes> last data byte | Transmitter I:| Receiver |
—
Read Data scL
T =
F ‘s SlanAddreu‘K|A| Data H Data |A‘F| F DA
<n data bytes > last data byte -
I Receiver I:' Transmitter I
S =Start condition A = Acknowledge — -
F = Free RIW = read | Not write scL
A = Not Acknowledge

P = Stop condition

TDIT - Conexidn serie con el mundo.
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12C

e 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.

e Direccion uUnica

TDII - Conexion serie con el mundo. 53

12C
Start 2>
Direccion 2>
Ack €
Datos

Stop =
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[2C - Hardware

Influence of bad line termination : Reflection

Trans mitted signal

The treshold is the level

that the chip must see at Treshold levels
it's input before a logic one
or zero is d d

SCLISDA

Resulting signal

iaim

Influence of line length and bus termination on waveforms

Passive Short Passive Long Active Long

TDII - Conexion serie con el mundo. 55

crul
cpuz

12C - Arbitracion

SDA T e e )w sfte e e 0 LT

1 S T T R P T L B A L L T T T L T L B

sDaA T3 1 T oW VA N

SCL— . yoonanmn, iy oney WMy

s5DA 11 1 1 % wfT)w

SCL . Ay oanananm oo anoeana. oo A
Stan Address [w] ack data ack stop Stafl  Address
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Inicio y parada
SDA

C Inici soa
SCL- nIicio scL parada

SDA # 7 A B A5 44 %3 4E AT KO K
sCL L T T TNV T TV N T

M=EB L=E
Previous Byte Bwle sent 1o Slave —=«— Next operation——
Start Conditi Ad slawve —= R = Mext pperation.

SDA AT L e W g e W W TN
1 SNSRI P 1 S W W W VNS

MZE LZE
Prevlous operatlon—s«————Byle read from slave —————« Next operatlon——

Aun en el modo de 10 bits de direccionamiento, el b it 0 indica el modo de acceso ('1' =

read / '0' = write).
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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
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I2C - Conexion

Figure 1: 1°C has two lines in total

) - &l

Paripheral Peripheral Periphara .. Peripheral
Devies # Deviea = Devies # Devies #
Maestro Esclavos
TDII - Conexion serie con el mundo. 59

[2C Comunicacion

Figure 2: 1°C communication

Stari Raad ar 'Wilte Arknvwledgenenl &
by Mastar) (by Mastar) by Ruteai) lh,-l..il.l:s
5 F A - FalF
= c €
[
Ll
] ] =] Lig ) LE
Slawa Address. Data Data
= {by Mastar) . = Ay Trurms mitbec) = {by Trams mitbie) -
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I2C - Senales

A, start condition, 3 one dats 3 zero data bit, and a stop condition

e———————————————————
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[2C - Implementacion

EsDyProtection
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Micro con un Reg para I12C en SFR
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Micro con un Reg para [2C en SFR

Table 19. 12CCON SER Bit Designations, Master Mode

Bit No.

Name

Description

7

MDO

MDE

MCO

MDI

1C Software Master Data Qutput Bit (Master Mode Only).

This data bit is used to implement a master I*C transmitter interface in software, Data written to this bit is output on
the SDATA pin if the data output enable (MDL) bit is set.

IC 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).

12C Software Master Clock Output Bit (Master Mode Only)

This data bit is used ta implemeant a master I’C transmitter interface in software. Data written to this bit is output on
the SCLOCK pin.

I’C Software Master Data Input Bit (Master Mode Only).

This data bit is used to implement a master I’C 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.

I*C Master/Slave Mode Bit.

Set by the user to enable PC software master mode.
Cleared by the user to enable PC hardware slave mode.
Reserved.

Reserved.

Reserved.
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Conex10n de dispositivos
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Memorias 12C

Table 1. Atmels 2-Wrre Serial EEFRCM Family
Device Size (Sytes) Page Size Max Per Bus Addresses
{Bytes) Used
AT24C01 1K B 1 Maone
AT24C014 1K B 8 A0, A1, A2
AT24C02 2K B 8 a0, A1 A2
LT24C04 Ak "B 4 Al, A2
AT24C08 =14 6 2 A
AT24C16 16K 6 1 Mone
AT24T184 16K 16 8 a0, A1 A2
AT24C32 32K 32 8 &0, A1, A2
AT24C84 B4k 32 8 &0, 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
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SPI — Uno o mas esclavos

| SCLK
MosI
Mastar MISO
55
T
SCL @ sCLl
[l @ MO
MIso & MISO
MMMMMM — -
551 55
552
53
| @ SCLK
@ MO
@ s

TDII - Conexion serie con el mundo. 69

Caracteristicas SPI

L[] Puerto serie sincrono full duplex, sin
gestion de bus.
111 Velocidad de transmision maxima; 1/8

PCLK.

1] Transferencias de 8 a 16 bits.
111 Modo maestro o modo esclavo.
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Caracteristicas SPI

Control
—— SCK
Status
—<—— Slave Select
VPB SPI
BUS Periferal
—»— MISO
Cleck Counter
—— MOSI
Intarrupt Flag
I Mode Fault
SPlInierup! _‘_t Transler Complete
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Pin | Function | Function | Pin
1 MOSI GND 2
3 MISO GND 4
5 CLK GND 6
7 CSO0 5 Volt 8
9 CS1 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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