Demo 16 - Sending a message to Host through Serial Port
|

Introduction:

Gives an idea about sending a message to the host using the serial portin asynchronous mode
at 9600 baud using serial port 0.

Hardware:

The serial port lines RXD0 and TXDO are level shifted using the RS232 level shifter device MAX232
and terminated in a 9 pin DIN connector. The host serial port lines and the micon’s serial port
lines connected using a serial port cable.

For minimum configuration, three lines are to be connected between the host and the micon
namely RXD, TXD and Ground. The ground of micon circuit is connected directly to the host
ground. The RXD line of micon is connected to the TXD line of host and the TXD line of micon is
connected to the RXD line of host as shown below:
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Micon Side = Host Side

The pins 1, 6, 4, 7 & 8 of the 9 pin DIN connector at host are connected as shown to loop the
hardware handshaking signals.

FRONTLINE

www.MightyMicons.com




Demo 16 - Sending a message to Host through Serial Port

Circuit:
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Demo 16 - Sending a message to Host through Serial Port
|

Functional Description:

In asynchronous mode, each transmitted or received character begins with a start bit and ends with one or
two stop bits. Serial communication is synchronized one character at a time. The transmitting and receiving
sections of the SCI are independent, so full-duplex communication is possible. The transmitter and the
receiver are both double-buffered, so data can be written and read while transmitting and receiving are in

progress, enabling continuous transmitting and receiving.

Idle (mark) state

] (LSB) (MSB) 1
Serial 0 Do D1 D2 D3 D4 D5 Dé D7 01 1 1
data

Start Parity :
. ) Stop bit(s
bit Transmit or receive data bit P bit(s)
1 bit 7 or 8 bits 1 bit, 1 or 2 bits
or
One unit of data (character or frame) none
= "

Figure shows the general format of asynchronous serial communication. In asynchronous serial
communication the communication line is normally held in the mark (high) state. The SCI monitors the line
and starts serial communication when the line goes to the space (low) state, indicating a start bit. One
serial character consists of a start bit (low), data (LSB first), parity bit (high or low), and one or two stop
bits (high), in that order.

When receiving in asynchronous mode, the SCI synchronizes at the falling edge of the start bit. The SCI
samples each data bit on the eighth pulse of a clock with a frequency 16 times the bit rate. Receive data

is latched at the center of each bit.
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Registers Used:

UOMR - UARTO transmit/receive mode register
UOCO - UARTO transmit/receive control register 0
UOC1 - UARTO transmit/receive control register 1

UOMR - UARTO Transmit/Receive Mode Register:

T I - ]

- Symbal Ardress After resat
- . LIOKR A0ADME [h
[ UKR ODABE De
i Bl Ell name Funchon I
E symbal RV
H
i) EMDD ok Lenie .
i b 000 : Sarkal inleracs disebled R
H 001 : Clock synchronaus sedal 110 moda
i SMD1 100: UART mode transfer data 7 bils long -
10 1: UART modz lransler data 8 bils long R
110 UART mode ransfer data 8 bils long
L [0 not sat axcapl abave -
----------- CEDIR [Intamalexlema clock 0 Internal clock o
' sakect bil® 1: Exemal clock] Ry
i
femmn e STFS | siop bit lengin ssectot |9 1sM0p Ol ,
P ul kg 1: Zstop bits R
_________________ PRY | oddbeven paily select kit | Efective when PRYE =1
0 : Odd parity R
: 1 Even partly
H
e PRYE | Parlly enabla bil 0 Parity d=ablad R
1: Pariby enabied
Rasersad bil Sel o o W
5] '

Motes:
1. Musl sat the P1_6 bil In the PDA regiskar o 0 {Input).

2. For tha LNMR register, The SMD2 o SMO0 bils must nol b sa1 except the ollowings: 00027, “10027, “101:7, or “10:7
3. Musl sat the CKDIR bit 1o 0 {Inkernal clock) In UARTI.

U1MR register is initialized with the data H'05 to select following options:

1. UART mode transfer data 8 bits long,
2. Internal clock,
3. 1 Stop bit,

4. No parity.
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Demo 16 - Sending a message to Host through Serial Port

UOCO - UARTO Transmit/Receive Control Register 0O:

EF bS bBS b4 B B OB B

Symbod Adress Aller resal
m 0 | LoCo 00441 08
P o8 @ @ ® & 1 LHCO CaAC1E D81e
[ A T T
FI I A I
il Bl BIt name Funchian R
11 1| symbol
n 1 1 -
i i : . (%17}
i L CLED | BRG count sourcs 00: 3o b sakckd RV
il salect bil 01 fe=i0 b sakeckd
HH :
o] CLKd 10 =E01ss8acted .
H 11 AwoH Ihis selling R
n
H
LIN—— — ’ -
02) Resarved bit Sal o 0 e
........... TXEPT | Transmit ragisterempty | O Data prsant in ransmit regsier (during ransmission;
flag 1 No dala present n arsmil regisker RO
{ramsmission completed)
—— | Molning & asskned.
""""""" (bd) vhenwibs, el to 07 When read , Its content s Indekammina e —_
R wop | Data cutputsslectbit | 0TI pin s @ pin of CMOS oulput N
= 1 T=0I pin |& 3 pin of N-channel open-drain catpul R
i . " O : Transmit data Is oulput at faling edge of trarsfer clock
_____________________ BKPOL | CLE polarity sstect bil and recalve data I Input al rising edge -~
1 : Transmit data Is oulpat at nsing &dge of ranslar dock b
H and recalve data Is Input al faling edge
H
[ UFCRM | Transher format select bt 0 LS8 sl R

1: M3E st

Data H’00 is set to register UOCO register to select following options:

1. f1SI10 clock is selected,

2. TXD1 pinis a pin of CMOS,

3. Transmit data is output at falling edge of transfer clock and receive data is input at rising

edge,

4. LSB First.
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UOC1 - UART1 Transmit/Receive Control Register 1:

1 RE Recewe enabla kit : Resseption disabled AW

1
i
1 : Reneplion enabled
i
1

mmmmmmmmnad Rl Receive complabe flagh : Mo data present in LiIRE register

: Data present in LRE register RO

b bl ks b4 Bl b7 b1 bl Symbol Address After resed

Lace C0As1E e

u1ct 00ADE e
i Bit . -
; syl r‘flj:E Function R
E 4 TE Transmit enable bit 0: Transmission disabled AW
i 1: Transmission enabled e
i ll Transmit bufier 0 Data present n UiTB regisker RO
[ T T emply flag : Mo data presant in UiTH reqgister

- I —— | Mothing is assigned.
(brbd] [ When write, sel 507 When read, its content is °0°.

MNoles:
1. As for the UARTA, st the TEXD1EN bit in the UGOM regisker bedone setting this bit o receplion enabled.
2. The Rl bitis st to "07 when the higher byte of the UiRB register is read.

Bits TE and Tl are set 1 to enable transmission.

Software Description:

The programmed message is sent to the host through serial port 0 in standard 8 bit UART mode
with no parity and one stop bit. The serial port 0 is configured to send data at 9600 baud rate @
20MHZ.

After reset,

1. The external crystal oscillator is selected as clock source for MCU and other peripherals.

2. The serial port 0 is initialized in 8 bit mode with one stop bit and no parity configuration at
9600 baud rate @ 20MHz.

3. The Message “Testing Message from Topview Simulator - R8C/Tiny Micons for SANGO*
is sent to the host through serial port 0.
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The functions in the file “Demo016.C” and short descriptions are listed below:

Functions Description

main

Initializes the serial port 0 and sends the
programmed message through serial portO.
Input: None.

Output : None.

ClocklInitialization

Selects the external crystal oscillator as clock
source for the CPU and other peripherals.
Input: None.

Output : None.

InitializeSerialPortChannel0

Initializes the serial port 0 in 8 bit mode at 9600
baud rate.
Input: None.
Output : None.

SendMessage

Sends the given message to host through serial
port O.
Input: Message.
Output : None.
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Demo 16 - Sending a message to Host through Serial Port

Program Flow:

=
!

Initialize the clock circuit
and select the external
clock for CPU operation.

v

Initialize serial port 0 in 8
bit UART mode with no
parity and one stop bit.

Increment the message
pointer by one.

o }

if message
data = 0?

Yes

=

Execute Demo:
After reset, the message,
“Testing Message from Topview Sinmulator - R8C/Tiny M cons for SANGO’

is sent through serial port 0.
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Use Topview Simulator to Verify the Design.
Open the project Demo16 in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demo16.c file. Use Build option

from Build menu to compile the project. An output window captures the compiler ouput.

Use Project -> Download Project from main menu to download the .mot file into the simulator’s
memory for simulation.

SANGO - REC/Tiny System Simulator

Broject Memory Wiew Run Puild BreskPoit SingleStep Window Help

il Pl B ngﬁmwm-m Bk | = 2
=

T L L T T N L T &
= (B C sourcs Files 2 /% Serial port study = 1
#] Demotéic 3/ *”
Fuettor.c 4 /% Serial port O is used to send a message to host at 9600 baud rate. 7/
B AR R AR R R R AR R AR R AR R AR R R R AR R AR R AR R AR R R R KRR R KRR B AR
Heap.c &
Initsct.c 7 #include "sfr_récllii.h” // SFR definition for 11/13 group
Inkprg.c 8
£ Resetpra.c 9  wvoid InitializeSerialPortChanneld (void):
10 wvoid SendByteSerialPortO|unsigned char aj:
11  void ClockInitialization(void):
12 void SendMessage (char "Message) ;
13 -
14 void main(void)
15
16 ClockInitialization();
17 InitializeSerialPortChannel0();
18 SendMessage {"Testing Message from Topview Simulator — RSC/Tiny Micons for SANGO');
13 while (1]
a0}
21
22 void SendMessage (char "Hessage)
23 ¢
24 whi le [ *Hessage)
25 [
26 SendByteSerialPort0 | "Message) ;
27 Hessage++:
28 '
29 1
30
a1
B3 AT EERAEARAEERAEARAEARAEERAEERAEARNEARNEERNEERNEARNEERNEERRERRRERRRERRNE]
33 /* Clock Initilization. *
34 /= =
35 /* CPU Clock : External Main clock (Xin) =
36 /7 CPU Clock Freguency : 20.0 MHz " v
< | >
= | Output: E|
CODE 0000382(0017EH) Bvte(s) ~
The walus of option functiom select register iz FFH -
<< Linking Completed >>
Converting to S Record(MOT) Format
Load Module Converter (lnc30) for REC/Tiny M16C/60 Series Version 4.01.01.000
Copyright(C) 2005. Renesas Technology Corp
znd Renssas Solutions Corp.. ALl Rights Reserved
<< Convertion Completed >»
<< Building Completed >>
>
< | >
Ready RSF21134 Mo Breakpoint Set (=] ©n-Chip Low Speed/s

Open the simulated host window make the setting as shown below:
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Demo 16 - Sending a message to Host through Serial Port

Ei| Simulated Host

¥ Enable Host Serial Port

Receiver Buffer

Transnitter Buffer

Connect to Hode Format Baud Rate:
larTo <] | Sync & ' 1SB First T
&~ ASync - " MSE First

Bits Parity Stop Bits Display

" 7 Bits * Ho Parity 1 Bit {+ + Hex

* 8 Bits " Ewven ™ 2 Bits o ™ ASCII

" 9 Bits " Odd

Data ’—

Tran=zfer

* Manual Byte 6 &
" From File Clr Buffers - -~

|

Open Serial port and Simulated host windows and arranage them as shown below.
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|

@)/SANGO - REC/Tiny System Simulator

File Project Memory Wiew Run Buid BreakPoint SingleStep Mfndow Help

i i P R 1 o] o] o i T )| Folem = 2
= B'Em = e E‘E‘E|

UARTO ¥ Ensble Host Serial Port

Receiver Buffer: Receiver Buffer:

Testing Message from Topwiew Simulator — RS8C/Tiny Micons for SANGO

Transnitter Buffer: Transnitter Buffer
Testing Hessage from Topwiew Simulator — R8C/Tiny Hicons for
SANGO
Connect to Hode Format Baud Rate
UARTO - 9600 -
UART1 " Sync (o) * ISE First
Receiver Buffer 9 A o © MSB First
Bits Parity Stop Bits Display
€ 7 Bits @ o Parity | @ 1 Bit &  Hex
* 8 Bits " Even 2 Bits () & BSCTT
[ i -
Transnitter Buffer 9 Bt Gl
Data
Transfer
Send
& Manual Byts & &
© From File Clr Buffers| | e

Display Format

 Hem @ ASCIT Clear UARTO Buffer Clear UART1 Buffer

=5

Ready RSF21134 Mo Breakpaint Set MfC:3362052 External Clock.

Down load the program using Download Project command in Project menu.

Run the program using Go command in Run menu.

The message,

“Testing Message from Topview Simulator - R8C/ Tiny M cons for SANGO

will be sent through serial port 0.
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