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(UART : Universal Asynchronous Receiver Transmitter)
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RS-232C, RS-422, RS-423, RS-485...
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Serial SAl 0|&
o M2 -“.“—9- S& 221 A3 ™ 72| HME

0 Simplex

CHAFSE TS WA - 3iC|e
o half duplex

HIO|E TS WA(ME CHE AlZH SIS TS HiAl) - 237
o (full) duplex

HO|S TS Wal(SA| YWe TS Wal) - 8051
==
o bps(bits per second) : 1=% HM&E|= HEQ| £
o baud rate : 1=g MEE|= HEE SO

+* 80510|A{= SILI2| HIEJ} 5iLI2] AlS0|22 Z2 o|0|
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Specification RS232C RS423 RS422 RS485
Sat e Single-Ended | Single-Ended Differential Differential
Z|CH Driver / 1 Driver 1 Driver 1 Driver 32 Drivers
Receiver == 1 Receiver 10 Receivers 32 Receivers 32 Receivers
Z|CH =742 ok 15 m %k 1.2 km °k 1.2 km ok 1.2 km
Za ST 20 Kb/s 100 Kb/s 10 Mb/s 10 Mb/s
XIS HEukAl Full Duplex Full Duplex Full Duplex Half Duplex
i -0.25V

x =giX{o} -
Z|CH| Ss4x¢9} +25V +6V to +6V 7V to +12V
Z|cH =} +15V +12V -7V to +7V -7V to +12V




[Rs-232C

TXD - Transmit Data

T —— Z|HEA Oj0|E{7} LIRE MSM
) RXD - Receive Data
™ —| @ @ ZESA [O|EE gsid= MSM
RD —|® @ RTS - Ready To Send
—_ DTEZX|7I DCEEX|0O|A| =H|7} 4SS
RTS —| @ g N e LIER}S A5 M
s — ® g RO — @GD — DR CTS - Clear To Send
DR - @ g @ |—RTS DCEZIXI7} DTEZZIOIA =7} Hes
_ DTR —| @ - DTR - Data Terminal Ready
DCD ® @ H
o N —| @ E{O|E2o| 2Hof|AH| XlAl0] S21 716t
®g (- R AEfielE 2tals Al M
®g " DSR - Data Set Ready
41 (5| A| DA Al =5}
g ® DB-5 RS232 AW} 20| E0II 0] S0 ks
@ DCD - Data Carrier Detect
@ I:II:-IIO| M-|:||E1 I:II:-IIII_I. x-|9_|.A-|52 EOHH
7:-I.+.0| 2|-EE|O'I° [[H AI-[_'_HEH 2 ol 9"E_|
O{AMSE EL2H 0|AMSE HESIUS
DB-25 RS232 ZMH 2 HFE E= EOjH0 LHF= MSM

Rl - Ring Indicator
SCHE Z28o| S4S 517[9lsHAM M X
3E Zoi2M "hzl “"OI S2|A| ElC}. 0]
mf oj]ASE ZHI0]| 2145101 EFE| EE=
El0|L0| LHF= *._Ii*._iOIEL
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UBRRZ2 Ofell =210l 25101 Z3etC}.

AlLLE ZX0IM 718 102 A2 2 §l= 20| 2LF7E
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==
Equation for Calculating Equation for Calculating
Operating Mode Baud Rate'" __UBRRValye
Asynchronous Normal Mode ' fosc ) fosc
(uzx =0) BAUD = T6(TBRR=T) UBRR = T6BALD
Asynchronous Double Speed :
Synchronous Master Mode BAUD - Fose — fose »
2(UBRR+1) 2BAUD

Mote: 1. The baud rate is defined to be the transfer rate in bit per second (bps).
BAUD Baud rate (in bits per second, bps)
fosc  System Oscillator clock frequency
UBRR Contents of the UBRRH and UBRRL Reqgisters, (0 - 4095)
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USRnA(USARTN Control & Status Register A)

BIT7:

BIT6:

BIT5:

BIT 4:

BIT 3:

BIT 2:

BIT1:

BITO:

RXCn(USART Receive Complete)

RXCn(USARTn Receive Complete) H{Ex= MM 0] I3 X|X] &2 241 EXP7} E0{%U2H "1"2 M E|311 CPU7L 0|E 210{M =41 H]
7} H]0{%U= AEf2tH "0" 22 Z2|0] £IS 2 LIEILl= & Z2130IC}t. RXCn HIEE= 41 212 CIE{BEE WHHA|Z Of ALZSICt.
RXCn(USARTn Transmit Complete)

TXCn(USARTn Transmit Complete) HIEE &2 A]| ZE HIX|AE 0] }= £41 O0|E{7} 25 £2415|31 UDRn2| SA1 Hifof OI= A2
2 341 OI0|E{7t 210 E E|X| 222 AEH 0|H"1"2 M k|= ME}E X|A| 5t= Z2i0ICt. TXCn HIE= S4l 262 QIE{HES WM A2 I At
ZEICH

UDRENn(USARTn Data Register Empty)

UDRENn(USARTn Data Register Empty)H|E= UDRn2| &2l H{IEH0| A2 &4 HI0|E{E B2 FH|7} £|0] Q12T "1"2 Ml E|= AEY
E2l10|Ct UDREn H{E= UDARTN Data Register Empty QIE{BES wrAlish mf A SiCt.

FEn(Frame Error)

FEn(USARTnNn Frame Error)H|EE= UDRn2| A1 {0l 8z X Z £|0{2)= CIO|E{E £2l
= el Z2|OE, =Zgdol2i= F4 SAte A Wil AFH|EJI'0"2E HE £|/H WHIE M
HEE= "0"22 Z2|0{EIC}.

DORn*Data OverRun

DORN(USARTn Data Overrun Error) HIEE Al SZHA 2B{E 0fj2]7} 248519922 LIEIL = MEl Z212 OverRun Errors
UDRNZ| A1 H{I0f| 81Xl 21X| 22 41 EX7F S0{U= MEHUIM, =21 A| ZEHX|AE N 22 2XI7F $241 A=2E|M, CIA| O OIS 241
Clo|E{Q] 3HA 2XIe| AEIEH|ET} HEE|M BHMSICE. UCSRNnA HIX|AEE 2l0|E 51M 0] HIEE= "0"22 Z2|0{EICt.

PEn(Parity Error)

PEn(Parity Error)H|E= UDR2| =21 H{0fl 81Xl XZ kl0f U= CIOIEIE &1 5li= St d2|E|ofl2]7} U4 5122 LIEIL = AEjZ2]
J= ali2|E[ojl2{= UCSRnC |X|AE{2]UPMn1 HIEE"1" M&510{ Ii2|E| H{EE AIBSI=5 MY & <00 &dat = 2ICt. UCSRnA
HIX|AE{E 2l0|E 51H 0| HHEE"0"2 2 Z2|0{EIC}

stz Set Zaig] ofl2{7t 2 SIS S LIEHW
E|31) 511 UCSRAN BIX|AE{E 2l0|E5HH 0]

UCXn(Double the USARTn Transmission Speed)
U2Xn(Double the USART Transmisson Speed) HIEE H|S7|2=0|MOt AI271S & ZHo2A 2F2| n £FH|E 160|A| 82 1/2012

WE0| B SEZ2H) H0/= 7ISS St

MPCMn(USART Multi-Processor Communication Mode)
HEE= USARTnS HE|ZZMNA S4l 2EE MFSIH HE|ZZMAMSA O{EYAFYEE E§ 5HX| 2= 2E M I0[El= £2150] 2|5101
Al EICH
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USRnC(USARTTn Control & Status Register C)

@)
©)

@)
©)

@)
©)

BIT7 Ol

BIT 6

UMSELNn(USARTn Mode Select) UMSELNn(USARTn Mode Select) HHEE= "1"0|HUSARTnh 252 57|

S EE2 8y 5t "0 “0|H H|SY| s 2E= HFsirt

BIT5,4
UPMn1, 0(Parity Mode)

Ol HIEE "1"2 473 5tH W2|E|S &Y Al7|2 HAIS & =
ol HIZ[E| HIES C{5t0 S&I8ICt £=217|= UPMO HIE®
UCSRnA |X|AE{2| PE E2i7}"1"2MEIC}

UPMn HIEMAE

F&E oI E dlw st}

91T SM7|= AHSHOE 2t Z2felo] M Cio|E]
Sotoll 257} AysHEd

Disable

of| 2

Enabled Even Panrity
Enabled Odd Parity
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BIT 3 : USBSn(Stop Bit Select)
USBSn(Stop Bit Select) HIE7} "0 0| USARTn 2=0{|M CI0|E] =W 7 A5}
AE HEE 272 MA3SiC].

25 HEE 172 8352 "1"0|H

rr

USBSn StopBIt
1-bit
1 2-bit

BIT 2,1 : UCSZn1,0(Character Size) - CIO|E{H| E4+EMF

UPMn1 UPMnO UCSZn0 Parity2=
0 0 0 5-bit

0 0 1 6-bit

0 1 0 7-bit

0 1 1 8-bit

1 0 0 of|2f

1 0 1 o2k

1 1 0 of| 2k

1 1 1 9-bit

BIT 0 : UCPOLN

0 XCKn &= XCKn stz
XCKn 512t XCKn &=



[9600bps0ilA{e] =7|3} M=

//[UARTO initialize ATMEGA128, CLOCK = 16MHz
/] desired baud rate: 9600 bps

/] actual: baud rate:9615 (0.2%)

/] char size: 8 bit

// parity: Disabled

void uartO_init(void)

{

UCSROB = 0x00; //disable while setting baud rate
UCSROA = 0x00;

UCSROC = 0x06;

UBRROL = 0x67; //set baud rate lo : 1032 & 510{ HAHE!.
UBRROH = 0x00; //set baud rate hi

UCSROB = 0x18;
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foeo = 1.0000 MHz fome = 1.8432 MHz fose = 2.0000 MHz
Baud U2¥n =0 U2Xn =1 U2¥n =0 U2Xn = 1 U2¥Xn=10 U2¥n = 1
Rata UBRRA UBRR UBRR UBRR UBRR UBRR
(bps) n Error n Error n Error n Error n Error n Error
2400 25 0. 2% a1 0.2% 47 0L0%% a5 0L0%% = 0.2% 103 0,29
4200 12 0. 2% 25 0.2% 23 L0 47 0.0 %% 25 0.2% a1 0.2%
QE00 G -T.0% 12 0.2% 11 0.0 23 0.0% 12 0.2% 25 0. 2%
14.4k 3 8.5% =] -3.5% 7 0.0 15 0.0% 2] -3.5% 16 21%
108.2k 2 B.5% G =700 o L0 11 L0 %% i -7.0% 12 0.2%
288k 1 8.5% 3 8.5% a 0.0% 7 0.0% a B.5% =] -3.5%
384k 1 -18.6% 2 8.5% 2 0.0%G 5 0.0 % 2 B.5% i -T.0%
57.6k 0 B8.5% 1 8.5% 1 L0 3 L0 %% 1 B.5% a B.5%
TE.8k - - 1 -18.6% 1 -25.0% 2 0.0 % 1 -18.6% 2 B8.5%
115.2k - - i 8.5% i L0 1 L0 %% 0 B.5% 1 B8.5%
230, 4k - - - - - - 0 0.0% - - - -
280k - - - - - - - - - - 0 0. 0%
Max.!!! 62.5 kbps 125 kbp= 115.2 kbps 2304 kbps 125 kbps 250 kbps
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foge = 3.6864 MHzZ foge = 4.0000 MHz foe = 7.3728 MHZ
Baud U2¥n =0 U2¥n = 1 U2¥n=10 U2¥n =1 U2¥n =0 UZ¥n =1
Rata UBRR UBRR UBRR UBRR UBRR UBRR
bps) n Error n Error n Error n Error n Error M Error
2400 a5 0. 0% 191 0.0% 103 0.2% 207 0.2% 191 0.0%% a3 0.0%
42000 47 0. 0% a5 0.0% 31 0.2% 103 0.2% 95 0.0%% 141 0.0%
Q00 23 0. 0% 47 0.0% 25 0.2% | 0.2% 4F 0.0%% a5 0. 0%
14.4k 15 0. 0% e | 0.0% 1G 2.1 % 24 -0.8% a1 0.0%% &3 0.0%%
19.2k 11 0. 0% 23 0.0% 12 0.2% 25 0.2% 23 0.0%% 4F 0.0%
zask T 0. 0% 15 0.0% a -3.5% 16 21 % 15 0.0%% e | 0.0%
za.4k 5 0. 0% 11 0.0% G -7 12 0.2% 11 0.0%% 22 0.0%%
576k 3 0. 0% K 0.0% 3 2.5% a -3.5% T 0.0%% 15 0.0%
TE.2k 2 0. 0% 0.0% 2 2.5% G -7 .0 5 0.0%% 11 0.0%
115.2k 1 0. 0% 0.0% 1 2.5% 2 2.5% 2 0.0%% T 0.0%
2204k i 0. 0% 1 0.0% i 2.5% 1 2.5% 1 0.0%% 2 0.0%
250k 0 -7.8%% 1 -7.B% i 0.0% 1 0.0% 1 -7.8% 2 -7.8%
0,58 - — i -7.8%% — — i 0.0% 0 -7 .8% 1 -7.8%
1M - - - - - - - - - - 0 -7.8%
Max. 1 230.4 kbps 450.8 kbps 250 kbpe 0.5 Mbps 460.8 kbps 221.6 kbps
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foge = B.0000 MHz foee = 11.0592 MHz foee = 14.7456 MHZ
Baud U2¥n =0 U2Z¥n =1 UZ¥n =0 U2¥n = 1 U2¥n=10 U2¥n =1
Rata UBRR UBRR UBRR UBRR UBRR UBRR

bps) n Error n Error n Error n Error n Error M Error
2400 207 0.2% 416G -0.1% 287 0.0% 575 0.0% a3 0.0%% TET 0.0%
42000 103 0.2% 207 0.2% 143 0.0% 287 0.0%% 191 0.0%% a3 0.0%
Q00 a1 0.2% 103 0.2% 71 0.0% 143 0.0% 95 0.0%% 141 0.0%%
144k 34 -0.8%% Ga 0.6% 47 0.0% a5 0.0% &3 0.0%% 127 0.0%%
19.2k 25 0.2% a1 0.2% 35 0.0% 71 0.0%% 4F 0.0%% Q5 0.0%
zask 16 2.1% 24 -0.8%% 23 0.0% 47 0.0% =Y | 0.0%% &3 0.0%
za.4k 12 0.2% 25 0.2% i7 0.0% 25 0.0% 23 0.0%% 47 0.0%
576k =] -3.5% 16 21% 11 0.0% 23 0.0% 15 0.0%% e | 0.0%
TE.2k L] -7.0%% 12 0.2% a 0.0% 17 0.0% 11 0.0%% 23 0.0%
115.2k 3 8.5% a -3.5% 5 0.0% 11 0.0%% T 0.0%% 15 0.0%
2204k 1 8.5% 3 8.5% 2 0.0% 5 0.0%% 2 0.0%% T 0.0%
250k 1 0. 0% 3 0.0% 2 -7.8% 5 -7 .8% 2 -7.8% L] 5.3%
0,58 0 0. 0% 1 0.0% — — 2 -7 .8% 1 -7.8% 2 -7.8%
1M - - i 0.0% — — — — i -7.8% 1 -7.8%
Max. 1 0.5 Mbps 1 Mbpe &21.2 kbps 1.3824 Mbps 221.6 kbps 1.8432 Mbps
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foge = 16.0000 MHz foee = 18,4320 MHz foge = 20,0000 MHz
Baud U2¥n =0 U2Z¥n =1 UZ¥n =0 U2¥n = 1 U2¥n=10 U2¥n =1
Rata UBRR UERR UBRR UBRR UBRR UBRR
bps) n Error n Error n Error n Error n Error i Error
2400 416G -0.1%% 232 0.0% 475 0.0% Q59 0.0% 520 0.0%% 104 0.0%%
4200 207 0. 2% 416G -0.1% 239 0.0% 479 0.0%% 254 0.2% 520 0. 0%
Q00 102 0.2% 207 0.2% 118 0.0% 239 0.0% 124 0.2% 254 0.2%
14.4k Ga 0. 6% 138 -0.1% Ta 0.0% 159 0.0% aG -0.2% 172 -0.2%
19.2k a1 0.2% 103 0.2% 58 0.0% 119 0.0% 4 0.2% 129 0.2%
za.sk 34 -0, 8% Ga 0.6% 24 0.0% a 0.0% 42 0.89%, a6 -0.2%
za.4k 25 0.2% 31 0.2% 20 0.0% 54 0.0% az -1.4% 4 0.2%
576k 16 2.1% 24 -0.8%% 14 0.0% 24 0.0%% 21 -1.4% 42 0.9%
TE.2k 12 0.2% 25 0.2% 14 0.0% 29 0.0% 15 1.7% 32 -1.4%
115.2k =] -3.5% 16 21% a 0.0% 14 0.0% 10 -1.4% 21 -1.4%
2204k 3 8.5% a -3.5% 4 0.0% 0.0%% 4 2.5% 10 -1.4%
250k 32 0. 0% 0.0% 4 -7.8% 2.4% 4 0.0%% 0.0%
.58 1 0. 0% 3 0.0% — — -7 .8% — — 4 0.0%
1M 0 0. 0% 1 0.0% — — — — — — - —
Max. 1 Mbps 2 Mbps 1.152 Mbps 2,204 Mbps 1.25 Mbps 2.5 Mbps
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UBRROH = 0x00;

UBRnH/L(USARTTn Baud Rate Register) |X|2E{= 16H]|
E =0|A 12H|ED A}E510]1 USARTTn BE=Q| & A SEE M
dslh= 71sS il

BIT 15~23 : (jj2fH|E

BIT 11~0 : UBRRn11~0(USARTn Baud Rate Register)

2H|EE 0|235}10{ USARTNn?| E&(baud rate)2 A3 s5l=0
UBRRNnH2| 4H|E2} UBRRNLe|SH|E7|XZeS0|5F119\C}
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" USRnB(USARTTn Control & Status Register B)

BIT7:

BIT6:

BIT 5

BIT 4:

BIT 3:

BIT 2:

BIT 1

BITO:

RXCIEn(RX Complete Interrupt enable)

EXCIEn(USARTNn RX Complete Interrupt Enable) HIEE= 41 22 CE{BHEE J|HHO= enabledt "1"2 MA5I1 SREG g|X|
2AE{Q| HHEJ}"1"0|22 UCSRnA HX|AE{2] RXCn HIEJ}"1"2 M E|0] QI2M Al 22 CIE{B ET| WAsiC}

TXCIEn(TX Complete Interrupt Enable)

TXCIEn(USARTn TX Complete Interrupt Enable)H|E= £AI2t2 CIE{HEE MO R enable(1)2 MA3} SREG 3|IX|AE{2] H|
EJ} "1"0]22 UCSRnA2} UCSRnNAYIX|EE{S] TXCn HIEJ}I"1"2MH £|0] Q12MH £Al 212 OIE{B E7| UHASIC]

: UDRIEn(USARTnN Data Register Empty Interrupt Enable) HIE

USARTn Data Register Empty 2IE{EEE J|HEOZ enablesi= HIEZ "1"2 MZES|11 SREG 3|X|AE{e| HIEJ} "1"0|12 UCSRnA
HIX|2E{e] UDREn H|E7} "1"2 £|M USARTn Data Register Empty CIE{EEJ UM EIC}
RXENn(Receiver Enable)

RXEN(Receiver Enable) HHE= USARTn 2E29| £AI517} SIS enabledt= 21 22RXDn Z0| = |/0 E£E7J} ofL|2} =& o]
E{ ~ACHAE S5 SI=ES MESHT)L

TXENn(Transmitter Enable)

TXENn(Transmitter Enable) HHE= USARTn 2E2| £2157| S=H5l=5 enable 5= 222 TXDnZl0| WE |/0 ZETJ} OlL|2} =EH
Ol0|E| SAITHALE SEtsI=S MESICL.

UCSZn2(Character Size)
UCSZn2(USARTn Character Size)H|E= UCSRnCHIX|AE{2] UCSZn1~0H|EQ} &M S EXl2| LIO|E{H|EXEMAHSI=MAIREICE

: RXB8n(Transmit data Bit 8)

RXB8n(Receive Data Bit 8)2 21 X7} 9H|EE MH ENHLK0]| FAIE EXI2| 9| H{E(MSB)E X FsiCt
TXB8n(Transmit data Blt 8)
SMEXI} SHIEER MH El A0 SAIE 22Xl H|E(MSB)E X &siCt
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#pragma interrupt_handler uartO_rx_isr:19
void uart0_rx _isr(void)

{
//uart has received a character in UDR
cmd=UDRO;

[/A|2]|d EMHA 22 H0|JE{(UART Data Register)=S
cmdii0f] &



[volatile

volatile2 s|2M H22|2l= =

Hulelg{ 7} £|=sH(Optimize)siHels Z2 1204 2|
O|ELH=E E|=& 0|5 22 £|=F(Optimize)siX| X

Hy S HZ2I0M 210 S0|1==5 &



Al2|ZE2 et H|EH] ot Hl0|EJ} et ml{2l0] £|0{ =01

Al2|d SAAIA AL=ZALL E{O]Eo] offst EXIF =51,

0] 2XIE Ll I =0 1= e&s6t™ 0|F == 51| 510{2}
X|= SoHofl= ATmega1280iA 7|25t U A StC}.

0l : asdlfiks1sdljflasdjk1
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char data[100] = {0};
volatile int cnt = 0;

#pragma interrupt_handler uartO_rx_isr:19
void uart0_rx_isr(void)
{

datalcnt] = UDRO;

cnt = -1;
datalcnt+1] = 0x00;
printf( "%s ", data);
}
cnt++;

//uart has received a character in UDR

}



WEEELEEN]

CPU ] Memnry] Ports ] Timerd ] TimerT ] TimerE] Timers UART ]SF‘I ] Analng]

LLADTO LLADT]
| ¥ Use UARTO | F | ¥ Use UART 1 n
| ®EnableRX X Enable TX X Enable RX X Enabla TX |
Mode
™ Multi-processor comms mode ™ Multi-processar camms mode
™ Synchra mode ™ Synchro mode
" Double speed T Clk polarity ™ Double speed [T Clk palarity
~ ™ 2 stop hits ~ ™ 2 stop hits
Baud rate:9015 (0.2%) UBEBR Eaud rate 9615 (0.2%) LBBRT
19500 | 103 19600 | 103
Farity Char size Farity Char size
Disabled  ~| |8 bit | Disabled ~| -
B R complete interrupt B R complete interrupt
P T complete interrupt B T complete interrupt
™ Data register empty interrupt ™ Data register empty interrupt

Cik | Clptions Preview Cancel
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#pragma interrupt_handler uartO_rx_isr:19
void uartO_rx_isr(void)
{

//uart has received a character in UDR
UDRO = UDRO;

[/ £ ATmega1280f EZEISIC.
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*' ImageCraft IDE for ICCAVE (PROFESSIONAL)

File Edit Search Miew Project [
w s = A onment Qptions, .,
]ﬁ IE? ﬁ ﬂ LT 41l Flllll LTS .
Serial.c l Praject l Brnwser]
£ #include <iomlzsv. he In System Programmer ~ | || |=-IEE SERIAL
B #include <macros.h> &UHFal? . ] -1 Files
- &pplication Builder & Serialc
o void port init (void) Configure Tool A g gz:ss':znts
g i Bun...
10 PORTAL Ox00;
11 DDERL Ox00;
12 PORTE = 0Ox00;
13 DDERE 0x00;
14 PORTC 0x00; //ml03 output only
15 DDERC 0x00;
16 PORTD Ox0o;
17 DDERD Qx0o;
15 PORTE Qx0o;
19 DDEE = 0Ox00;
a0 PORTF ox0o;
1 DDEF ox0o;
23 PORTG = Ox00: it
Erazing memory ...Programming FLASH. .. L
ISP programoing done.
v
< | »
10: 15 C:h 1235 enalhSenal o C:h1 2855 enialhS enial pr




Al2|E O 2HST|

Environment Options

Preferences TETITIiﬂEI'IISF' l

COM Port Flowy Control

f« COMA1 («+ Mohe

" COM 2 (" Hardware [CTS/RTS)

" COM 3 " Software ["5/70)

" COM 4 (" Keep DTR Active
Baudrate:

|E|EEIEI - |

Terminal Faont. . |

ASCI Transter Protocal
(* Mone

O Line delay [ms.] |

O whait for "' [Flazh)

.................................

Cancel | Help
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*"ImageCraft IDE for ICCAYE (PBOFESSIONAL)
File Edit Search Mew Project BCS  Tools Bk

]ﬁ IE'_"‘? H ﬁ f%- q ﬁ @ Show Terminal Window

Sernial.c l Proy
25 =]
26 AAUTARTO initialize

97 Af odesired baud rat

20 A actual: baud ra

20 Jf char =ize: 8 bit

a0 ff parity: Disablec

1 0oid uartl init (void)

32 {

K UCSROEB fidizable while setting hbaud

24 TCSR0OA
a5 TCsROC Ow0e:




WHEES[=R1E5] ]

« 7|EEE == 0IFE HiS0] gict.

*"ImageCraft IDE for ICCAYE (PBOFESSIONAL)
w8 Edit Search  View Project BCS  Tools  Terminal  Help

O | i D &5
4 Diownload File:

Browse. ..




NEEEX=R1IS5)

Open Com PortE =£L}.

*' ImageCraft IDE for ICCAVE (PRBOFESSIONAL)

§IEN Edit Search  Wiew Project BCS  Tools Terminal Help
O = | e gy -
D owrload File:

Browse

Open Com Port

| I

w
¢ 3 Show Editors




[Al2]d Z9i] oHE 7| ]

‘" ImageCraft IDE for ICCAYE (PBOFE
File Edit =earch  Mew Project

0= . @ X

azdf dasfdzafazf A




[Printf AF235}7]

void main(){
init_devices();

printf( "Serial Forwarder v0.1Irin");
while(1){
}

}
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AVR Studio + WINAVR
printf& AlZ5}7| $6}04
=73} FEl0f| fdevopen(Putchar,0); £ =0{=L}.
#include <avr/io.h>
#include <avr/interrupt.h>
#include "c:/WinAVR/avr/include/avr/iom128.h"
#include <stdio.h>
static int Putchar(char message, FILE *stream)
{ while (((UCSROA>>UDREOQ0)&0x01) == 0) ;
// UDRE, data register empty
UDRO = message; }
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Codevision
#include <mega128.h>
#include <delay.h>
#include <string.h>
#include <stdio.h>

AYF printfS A= 61M EICL.

LiZ &8 "HER MFX| 20tz &.
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IAR EWAVR
#include <iom128.h>
#include <stdio.h>

int getchar(void){
int in;
while ((UCSROA & 0x80)
in = UDRO; returnin; }
int putchar(int c){
while (((UCSROA>>5)&0x01) == 0) ;
// UDRE, data register empty

UDRO =c¢; returnc; }

=0);

y s
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ICCAVR

#include <iom128v.h>

#include <macros.h>

#include <stdio.h>

int putchar(char c) // printf &3 AI2A| £} A.

{ while (((UCSROA>>UDREO0)&0x01) == 0) ;
UDRO = c;
return c; }

int getchar(void){ // scanf &= AI2A| F7le A.
while ((UCSROA & 0x80) == 0);
return UDRO; }
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