Lab 11. Serial Port
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Terminal Program

B SmarTTY - Select a Connection

Double-click on a connection to begin:

ﬂ 192.168.0.60:23 I'-Il Prolific USB-to-Serial Comm Port (COM®6)
- F telnet & USB S/N: T&23777898&0&3
& | st used: 78 days ago Baud rate: 115200
|
<& USB S/N: FTGRPKRX
Baud rate: 115200

’*{:'J::' USB S/M: 0671FF535353897167074044
Baud rate: 115200

Im ) STMicroelectronics STLink Virtual COM Port (COM4) iill USE Serial Port (COM3)

i-i Prolific USB-to-Serial Comm Port (COM6)
':%' USB S/N: T&23777898&80&3

Baud rate: 115200 Edit current connection

{5} USB Serial Port (COM3)
‘ <& USB S/N: FTGRPKRX
Baud rate: 115200
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. COMEG settings

Bits per second: | 115200

Data bits: 5 6 7 8

Parity: None Odd Even Mark Space

Stop bits: o 1 15 2

Flow control: Mone Software (XOMN/XOFF)  Hardware {CTS/RTS)  Both

Maximum speed: 7.5 KB/s

P Test connection now

B Terminal colors

Background color: B received text color: ]

Background color (disconnected): |:| Echoed characters color: |:|

& Terminal settings
[ ] Echo back typed characters (with different color)

Line ending style: CR (Wr) ~ LF (Wn) CRLF (Wrién)
[_] Treat incoming LF as CRLF when in text mode

Display mode: Text only Hex only Text and hex
Send data: As you type it | When Enter or 'Send’ is pressed
Interpret typed data as: = Characters | Hexadecimal numbers

Maximum bytes per line: 10
Additional line breaks
| Between echoed and received data

After O msec of inactivity

OK Cancel




Sample Code: seriall.c

B SmarTTY - Raw Terminal X

Connected to COMG6 (115200 bps) " A & b4 1 - Baud rate: | 115200 -

Serial Communication OK
abcdeflEEd_




File

Debugger & ISR

« USART1, RX complete ISR address: 0x3C
« Start Debugging and Break

H serial (Debugging) - AtmelStudio

Edit View VAssistX Project Build | Debug | Tools Window Help
- | - -2 ‘ A1 | Windows
| ‘—) I ‘6& vt kT Start Debugging and Break
Attach to Target

seriall.c ¥ X

< main - :I-b int main(vg
TXChar(databuf[i]);
¥
; g
—int main(void)
{
(=53 cli(); /* disable interrupt */ )

MCUCR
MCUCR

@x®1; /* Enable change
@xe8; /* interrupt veci &

/* USART® initialization */
UCSR1A Bxee ;

UCSR1B = 9x98;

UCSR1C = @x8s6;

UBRR1H = 8x88; /* baud rate 11°¢
UBRR1L = ©x88;

iiI F s ) s&

Stop Debugging

Start Without Debugging

lisable debugWIRE

[ww}

Continue
Execute Stimulifile
Set Stimulifile
Restart

Break A
QuickWatch...
Step Into

Step Over
Step Out

Run To Cursor
Reset

Other Debug Targets

Ctrl+Shift+F5

Ctrl+Alt+F5

F5

Ctrl+F5
Shift+Fa
F11

F10
Shift+F11
Ctrl+F10
Shift+F5

PEEE

Y

o

8

Breakpoints

Data Breakpoints
Processor Status
I/O

Live Watch
Program Counter Trace
QOutput

Watch

Autos

Locals
Immediate

Call Stack
Threads
Modules
Processes
Memory
Disassembly

Registers

Alt+F9

Ctrl+Alt+V, A
Alt+4

Ctrl+Alt+1

Alt+7
Ctrl+Alt+H
Ctrl+Alt+U
Ctrl+Shift+Alt+P

Alt+8
Alt+5




ISR Address: 0x3C

¢ Ox3C+0x28=0x064

Disassembly + X EZEINNe serial

Address: main

@ Viewing Options

ggeeee37  NOP No operation

PPEEAB3E RIMP PC+Bx802B Relative jump
egoeee39  NOP No operation

Pe0eee3A RIMP PC+0x0829 Relative jump
08800838 NOP No operation

peeeea3C RIMP PC+BxB80828 Relative jump
ggeeea3D  NOP No operation

PPEEAB3E RIMP PC+Bx8025 Relative jump
P00 3F  NOP No operation

peoPee48 RIMP PC+0x0823 Relative jump
gggeeedl NOFP Mo operation

peoeee42 RIMP PC+Ex8821 Relative jump
ggoeeeds NOP No operation

peeeea44 RIMP PC+Ex@81F Relative jump
ggoeee4s NOP No operation

-—— .S fertlfgertls - -
peeeeed4s CLR R1 Clear Register

gggeeedy OUT B8x3F,R1 Out to I/0 location
gegeeeds SER R28 Set Register

peeeee4s DI R29,0x10 Load immediate
ggoeeed4n  OUT @x3E,R29 Out to I/0 location

ggu8aedE  OUT 8x3D,R28 Out to I/0 location



ISR Address

Disassembly + X EZEliNs serial
Address: main

® Viewing Options
--- C:\work\AtmelStudio7\serial\serial‘\Debug/.././seriall.c ------

{

pREEARE4  PUSH R1 Push register on stack

peeeeess PUSH RO Push register on stack

PPoBees6 IN RO,0x3F In from I/0 location

ppaeeRe7 PUSH RO Push register on stack

peoeees8 CLR R1 Clear Register

PPoBee5S IN RO,0x3B In from I/0 location

ppaeeReA  PUSH RO Push register on stack

000BeesE PUSH R24 Push register on stack

--- C:h\work\AtmelStudio7\seriall\serial‘\Debug/.././seriall.c ------

peaeeRsC  PUSH R38 Push register on stack

geoeeesDh PUSH R31 Push register on stack
rxd_data = UDR1;

PPEEERGE LDI R30,8x9C Load immediate

0ooeeesF LDI R31,0x00 Load immediate

peoBee7e LDD R24,7+0 Load indirect with displacement

peeRea71 STS exe11B,R24 Store direct to data space
txd data = rxd _data;

peoBeeT3 STS @x011A,R24 Store direct to data space
UDR1 = txd data; /* echo back received data */

peoBee7s STD Z+0,R24 Store indirect with displacement

}



Breakpoint

E serial (Debugging) - AtmelStudio
File Edit View WAssistX Project Build | Debug | Tools Window Help

N < I | - 'aﬂuu‘%ﬂ—] ‘ Windows

; [ | > [ 2 | 6 ¥ 2t kT Start Debugging and Break Alt+F5

Disassemnbly seriall.c + X BBl Attach to Target

> ceriallc N :I_) Cworki Stop Debugging Ctrl+Shift+F5
#include <avr/io.h> Start Without Debugging Ctrl+Alt+F5
#include <avr/interrupt.h> Disable debugWIRE and Close
#include <string.h> b Continue -

#define BYTE wunsigned char
Execute Stimulifile

unsigned char rxd data=0x80; Set Stimulifile
unsigned char txd_data=0x80; 0 Restart
/* USART 1 receive interrupt wvector Break A Ctrl+F5
—|SIGNAL (USART1_RX_vect) 6> QuickWatch.. Shift+F9
{ ¥ StepInto F11
rxd_data = UDR1; ",
txd data = rxd data; + Step Over F10
UDR1 = txd_data; /* echo back r ¥ Step Out Shift+F11
} Rk Run To Cursor Ctrl+F10
—lvoid TXChar(BYTE tx_data) —
[ t Reset Shift+F5
Other Debug Targets
/ w.’i\lt until transmitter buffer Toggle Breakpoint Fo
while((UCSR1A%0x20) == 0x08); )
UDR1 = tx_data; /* send data td New Breakpoint
¥ Delete All Breakpoints Ctrl +Shift+F9

Clear All DataTips

_’f#




Breakpoint

seriall.c # X

= seriall.c - :I—} C:wworkwatmelStudio?WserialWserialwseriz
#include <avr/io.h>
#include <avr/interrupt.h>
#include <string.h>
#define BYTE unsigned char

unsigned char rxd data=0x08;
unsigned char txd data=0x00;

/* USART 1 receive interrupt vector */
—1SIGMNAL (USﬂkRTl_RJ(_vect)
{
@ rxd _data = UDR1;
txd data = rxd _data;
UDR1 = txd data; /* echo back received data */
}
—void TXChar(BYTE tx_data)
{

J* wait until transmitter buffer is ready */
while((UCSR1A&0x28) == 0x88);
UDR1 = tx data; /* send data to transmitter buffer */




Breakpoint

seriall.c +* X EUEl

< seriall.c - :I—} CworkwAtmelStudio7#serialtserialwserial 1.c
#include <avr/io.h>
#include <avr/interrupt.h>
#include <string.h>
#define BYTE unsigned char

unsigned char rxd data=0x00;
unsigned char txd data=p6x@0;

/#* USART 1 receive interrupt wvector */
—|SIGNAL (USART1_RX_ vect)

{
ﬁ% | rxd _data = UDRlﬂ
txd_data = rxd_data;
UDR1 = txd data; /* echo back received data */
}
—lvoid TXChar(BYTE tx_data)
{

J*¥ wait until transmitter buffer is ready */
while((UCSR1A&0x20) == 0x08);
UDR1 = tx data; /* send data to transmitter buffer */




Exercise

- HOIE Z218(SmarTTY)0l A &2/ 9
message strings & & et = ENTER 2| & X &,
2l = =l string O LCDO1| LIEtLEA ASH O 2 2

—/ /M ll

xo2 2= T2 )22 XA B

o= Mo

« XS AlE Al “Enter a message " D1|AIXI & O
U O oz st 5 olad2 J|ClaelCt.

=" O Ty :lﬁ
String & = Al echo back JIsS 5t0] & e
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P
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