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Morse code

RS-232 - Recommended Standard 232

RS422, RS-423, RS-485

[2C - Inter-Integrated Circuit

SPI - Serial Peripheral Interface

USB - Universal Serial Bus

Firewire

Ethernet

Serial ATA - Serial Advanced TEchnology Attachment

Serial Attach SCSI - Serial Attached Small Computer System
Interface

SONET - Synchronous Optical Network

PCI Express - Peripheral Component Interconnect Express
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”l'uiﬂiﬂauimamﬂi AVR @11150 (RESET) Pos ] 1
fomsdoyauvvoynsn1d lagld (RXD) PDO If 2
(TXD) PD1 B 3

T‘JJ@,E] USART ((Universal (INTO) PD2 [] 4
Synchronous and Asynchronous serial (INT1) PD3 L} 5
(XCK/TO) PD4 [] 6

Receiver and Transmitter) @115 vcec 7
4 o GND []8

1%}ﬁ (XTAL2/TOSC2) PB7 [] 10
(T1) PD5 ] 11

PDO Serial input RxD (AINO) PD6 ] 12

. (AIN1) PD7 [] 13

PD1 Serial output  TxD (ICP1) PBO [] 14
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AUANHULVYDI ATMegal 68-USART

USART - Universal Synchronous Asynchronous Receiver Transmitter.
WUV Full Duplex (mi%”uuagdmﬂuaﬁsﬁaﬁuuazﬁu)
ﬁnmhléﬁﬁzmuu Asynchronous 481 Synchronous

Master or Slave Clocked Synchronous Operation

High Resolution Baud Rate Generator

5995UMISUAdOYALIY 5, 6,7, 8, or 9 Data Bits 18 1 130 2 Stop Bits
Odd or Even Parity Generation and Parity Check Supported by Hardware
Data OverRun Detection

Framing Error Detection

Three Separate Interrupts on TX Complete, TX Data Register
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Empty and RX Complete
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Clock Generation Logic, Block Diagram

UBRR
uz2x
fosc

Prescaling uahRe n ’4 |2 In I
Down-Counter e 0
3 1 —|_’

0s8C —

o
1 = ek

—* DDR_XCK

Syne Edge | 28 l
xcki Register Detector ‘ ]

) UMSEL
xpt‘:( L:cko = 1
I ol

DDR_XCK ucPOL

1
o= rxclk
o

Signal description:

®txclk Transmitter clock (internal signal).

®rxclk Receiver base clock (internal signal).

®xcki Input from XCK pin (internal signal). Used for synchronous slave operation.

®xcko Clock output to XCK pin (internal signal). Used for synchronous master operation.

®fosc System clock frequency.
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MIMNUIUKIDATIVON (Baud rate)

Truansiiau 9131100
ozda Ingialnd (U2X = 0)
pzFalAsanIgu (U2X = 1)

mamesgalasiia

Baud = fosc/(16*(UBRR+1))
Baud = fosc/(8*(UBRR+1))
Baud = fosc/(2*(UBRR+1))

1 Aa J
A139A1ADT UBRR

UBRR = (fosc/16*Baud)-1
UBRR = (fosc/8*Baud)-1
UBRR = (fosc/2*Baud)-1

UBRRnL and UBRRnH — USART baud rate registers

Bit 15 14 12 12 1 10 9 8
= = 1 - UBRAN(11:3]
UBRRN[7:0]
7 [ 5 4 3 2 1 ]
Readiwrite R R R R RW RW RW RW
RW RW RW RW RAW RAW RW RW
Initial value 4] 0 0 ] 4] 4] 4] 4]
4] 0 0 0 4] 4] 0 4]

. A o 4 a A &
Bit 15:12 — Tadhsoaiemslgay damariidealimilu o

UBRRnH
UBRRNnL

Bit 11:0 - UBRR11:0: USART 1A MuASAT11U0A (baud rate) 1A 1Adaua 0 - 4095

ﬂﬂiﬁ@@ﬁmuuamm 17 ﬂﬁ@?ﬂ@msu,uuamm 18
ﬁ’]@fhﬁﬂ’lﬁﬁ?ﬁuﬂﬂ"]éjﬂi'lﬂﬂﬁ g%ﬁlﬂ@%ﬁlﬁﬂ?%ﬂﬂﬁﬂﬂ’lﬁﬁ’lﬂ’lucluiﬁllﬂ USART
Aaa 4 .
T = 5.0000MHz 1. 59819995 UDR (USART I/O Data Register)
Error[%] = |"B““dRmf<71osest Match _ ¢, 100% :,at:d U2Xn=0 U2Xn =1 2. 9 ma§ UCSRA (USART Control and Status Register A)
" BaudRate / ’ b UBRRn | E UBRRn | E 2 :
(bpe) nerer o e 3. 59 ma§ UCSRB (USART Control and Status Register B)
2400 207 | 02% | 416 |-0.1% - .,
4800 103 0.2% 207 0.2% 4. 5981985 UCSRC (USART Control and Status Register C)
9600 51 0.2% | 103 | 0.2% 5. 33mae3 UBRRL 11ag UBRRH (USART Baud Rate Register)
14.4K 34 | -08% | 68 0.6%
19.2k 25 0.2% 51 0.2%
28.8k 16 21% 34 | -08%
38.4k 12 0.2% 25 0.2%
57.6k 8 -3.5% 16 2.1%
76.8k 6 7.0% 12 0.2%
115.2k 3 8.5% 8 -35%
230.4k 1 8.5% 3 8.5%
250k 1 0.0% 3 0.0%
0.5M 0 0.0% 1 0.0%
1M - - 0 0.0%
Max. (1) 0.5Mbps 1Mbps
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Arduino : Serial

»

v Vv Vv Vv VvV Vv v Vv

if (Serial)

» peek()
) » print()
zval-lable() » println()
eiln() » read()
?nd() » readBytes()
n () . » readBytesUntil()
findUntil() .
» setTimeout()
flush() . .
» write() begin()
parseFloat()
parselnt()
#1484 http://arduino.cc/en/Reference/Serial
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int analogValue = 0; // variable to hold the analog value
void setup() {

Serial.begin(9600);
}

void loop() {
analogValue = analogRead(0); // read the analog input on pin O:

/I open the serial port at 9600 bps:

/I print it out in many formats:

Serial.printin(analogValue); /I print as an ASCll-encoded decimal
Serial.printin(analogValue, DEC); // print as an ASCIl-encoded decimal
Serial.printin(analogValue, HEX); // print as an ASCll-encoded hexadecimal
Serial.printin(analogValue, OCT); // print as an ASCIl-encoded octal
Serial.printin(analogValue, BIN); // print as an ASCIlI-encoded binary

/l delay 10 milliseconds before the next reading:
delay(10);

}

nsReAnsLILaYNIN 22

A10819Mssudoya Taels Arduino

int incomingByte = 0; // for incoming serial data

void setup() {

}

// opens serial port, sets data rate to 9600 bps
Serial.begin(9600);

23 NsdesnIuULaYNIH
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void loop() {
// send data only when you receive data:
if (Serial.available() > 0) {
// read the incoming byte:
incomingByte = Serial.read();

// say what you got:

Serial.print("I received: ");
Serial.printin(incomingByte, DEC);
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Space (=0)

Mark (=1)

¥ aeunii i

—} annsassyld

Start bit

+15V | LSB MSB
0100000101 1

+3V. -

oV

_3V -
\-—rﬁ’aya 7 15— |

15V

Parity bit Stop bit

Levlsu

Line EIA-232D Driver and Line Receivers

MC1488

MC1489
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. . . RS232 Pin Assignments (DB9 PC signal set
DS275 Line-Powered RS-232 Transceiver Chip £ ( & )
DS275
R¥our {1 $[1Vec
Yory []2 7] RXpy Ovee +sv
TXm s s[INe e . . . .
enplt sfTXour R L aTs9C051 Pin 1 Received Line Signal Detector
DBY cc  Vprv .
- S [ Y N . (Data.l Carrier Detect) In
- g Pin 2 Received Data In
TXNZ¥ TXour  TxD(3) et B0 R¥our|i  13lp3er® Pin 3 Transmit Data Out
= 1 GNDE) D_-L- o PTn 4 D'ata Terminal Ready Out
CORRENT : Pin 5 Signal Ground
GND L —_ B
"L L] R Pin 6 Data Set Ready In
ot s e Pin 7 Request To Send Out
= Pin 8 Clear To Send In
RXOUT RS-232 Receiver Output ~ VDRV Transmit driver +V Pin 9 Ring Indicator
TXIN  RS-232 Driver Input GND System Ground (0V)
TXOUT RS-232 Driver Output NC No Connection
RXIN  RS-232 Receive Input vVCC System Logic Supply (+5V)
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RS232 Pin Assignments (DB25 PC signal set)

msfeasuuuileunay

DES/F
DES/F ) CH3
CH1 EonzeEtEr is J DES )
1 5 DES andshake-loope
1343 Pin 1 Protective Ground oL i
| . PiHZTransmit Data OC z Receive Data to PC Oi—g—| |
" . . io—t : [
(_} ‘m‘# P1n3 Recelved Data o E] Transmit Data frm PC
—4 I..I-l - M O
_— Pin 4 Request To Send LOoT3 o——
1 l ! l . e E Ground 2
14156 17 Pin 5 Clear To Send
Pin 6 Data Set Ready
. . De D25 D25 D9
Pin 7 Signal Ground 3 2  T————————R 3 2
. . . . 1 3 RD e ™ 2 3
Pin 8 Received Line Signal Detector 507 se sa 7
. 4 m DIR DTR 20 4
(Data Carrier Detect) § 6 DR a EDSR 6§ 6
. . 18 cD cD 3 1
Pin 20 Data Terminal Ready o4 EIS o CEs 47
. . . g 5 cCTs cTs s 8
Pin 22 Ring Indicator
Handshake looping a PC serial connector ~ RS232 DB9 PC Loopback test plug
miﬁ@mmuuwnm 29 nw?ﬂammnuwmm 30
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Computer Telephone
E DE9 i3] DBY §diw  UNe
/ Interface Cabl Modem
% Eﬂ _____ nterface Cable L—
DTE DCE
Data Data
Terminal Cireuit-terminating
Equipment Equipment
(3) AxD 5D (3 (3) R=D
@ mo e & @no pn .
CTS (4 RTS
o o 5 g p—a—
DSR R
(6) DSA oTh &) 8 psn —>C—oan )
{#) DCD DCD (8) {8) DCD ——— DCD {3)
22y Al Al (22) @) Rl —————————nAl 27
{7) GND GND (7} {7} GND ——————— GND (7)
Typical DTE-10-OCE cable Typical DTE-to-DTE null modem cable
31
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