Demo 14 - Timer - One Shot Waveform Generation Mode Study
|

Introduction:

Generation of One shot pulse using Timer RB in Programmable one shot generation mode. To
the timer output, an LED is connected and the pulse width is generated in terms of seconds, so

that it is visible to the eyes.

Hardware:

To generate a one shot pulse, the internal peripheral Timer RB of the R8C micon is used. R8C
has a range of Timers, Timer RA, Timer RB and Timer C. Each timer has different modes of
operations. Timer RB is used in Programmable one shot generation mode.

The Timer RB output pin P31 (TRBO) is connected to a point LED to view the mono shot pulse
duration.

To trigger the monoshot generation, a push button switch is connected to the INTO input. When
the input is triggered through the switch, the timer RB generates the mono shot pulse on the
TRBO pin.
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Circuit:
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Connections:

LED -> P31 (TRBO)
Push Button Switch -> P45 (INTO)

Functional Description:

Here, the two timers Timer RA and Timer RB are cascaded. Timer RB is used in one shot wave
form generation mode and timer RA in timer mode. The clock for timer RB is coming from the
underflow signal of Timer RA.

Both the Timers operate in the down counter mode. Timer RA counts the internal clock and the
clock frequency of fosc/8 is selected.

Timer RB is operated in one shot generation mode to generate a one shot pulse. The clock for
timer RB is obtained from the underflow signal of the Timer RA.

Timer RA is operated in timer mode. The clock is divided by the Timer RA and generates a low
frequency clock of 38Hz (approx.). Both the prescalar and the primary registers are loaded with
255. This low frequency signal coming out of timer RA becomes clock input to Timer RB.

The division ratio is obtained as

(Fosc /8)

(n+1) (m+1)

n - Prescaler value

m - Primary register

(20000000 / 8)

(256)* (256)

= 38 Hz (approx.)
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Timer RB again divides this clock using its prescalar register to 1 Hz. The prescalar is loaded
with 37. Hence the clock is divided by 38 to generate a 1 Hz. Set a count of 1 to Timer RB
primary register TZPR to get a time delay of 1 second. This will be the one shot pulse duration.

One Shot Pulse Duration is

(n+1) (m+1)

Timer RA underflow

n - Prescalar value

m - Primary register
(38) * (1)

= 1 Second ( approx.)

The INTO pin acts a trigger input pin for one shot pulse generation. When a trigger is given using
the push button switch, the timer RB outputs a high level in its TRBO pin for the predefined time
(as initialized in timer RB) and then changes to low level. Here the one shot pulse time is set as
1 second.

Registers used:

TRAPRE - 8-bit Prescalar RA Register

TRA - 8-bit Timer RA Primary Register
TRAMR - Timer RA Mode Register

TRACR - 8-bit Timer RA Control Register
TRBMR - Timer RB Mode Register

TRBCR - 8-bit Timer RB Control Register
TRBPRE - 8-bit Prescalar RB Register
TRBPR - 8-bit Timer RB Primary Register
TRBIOC - 8-bit Timer RB I/O Control Register
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Timer RA Mode Register - TRAMR

b b5 ES b B2 B2 B1 ED

A9 symbal Address After Reset
TRAMR 0102h 00h
Eit Symbol Bit Mama Function R
| Tmer A Cperation Mode  |he bt b0
TMCOO™ e lact mit 000 Timer made AW
DM RN
TRCC200 RN
— Mothing is assigned. When writa, sat to 0",
(b3 When read, its content is “0°. -
Timer RA Count Source i
ToKo® | Select Bit 0oo0:f1 "
00118
010, foo0
011:f2
[ri]
oK 100 fcaz R
101:
110; Do not set
TOK 2% 111: Y
Timer RA Count Source 0 : Provides count source
TCKCUTE Cutoff Bit 1 : Cuts off count source R

MOTES :
1. Salact operation moda w hile the count stops.
2. Do not switch or cut off a count source during a count operation.
Stop the timer count before sw itching or cutiing off a count sourca.

Load TRAMR register with H’01 to set timer RA in timer mode and clock is selected as Fosc/8.

Timer RA Control Register - TRACR

b BE bS b b3 H2 B bD

oo Symbol Address Aftar Resat
TRACR 01006 0ok

B Sy el BT Hame Funchion =

— | Timer R Count Start B 0 Colrt stops
TSTARTH 1: Count starts R

[ Timer FE Count Stailds Hag [0 Count stops
TCSTH! 1 Durng count RO
o | Timer & Count Forcibie When s bitis set 1o * 1, the count is Torcibly "
TSTOR Stop Bit stopped. When read, its content is “0". R

— Hathing 1s assigned. When write, setto 07,

(b3 When read, its contant is 07, -
TEDGE Active Ege Judgment Fag [Set to “07 in tirmer mode .
TUNCE Timear RA Underflow Flag Setto "0 in timer moda .

— Nothing is assigned. When write, set to “07.

(b7-bE) |Whenread, its contentis *0°. -

Set TSTART bit to 1 level to start the timer RA.
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Timer RB Mode Register - TRBMR

BT BE b5 b B3 B2 b1 HD

Y symbal Address After Resat
TREMR 010Bh o0k
Bit Syrmbol Bit Mame Function B
+ |Timer RE Operating Mode i,
ThoDor Salact Bit 1 0 : Programmable one-shaot generation mode R
TWOD RV
— Mathing is assigned. When w rite, set to °0".
ib2)  |When read, its content is “0". -
T - — -
TWROE Timer RE Write Control Bit fra.:.[dt; 17 in programmable one-shot generation RW
Tirner RE Count Source b b
TokoE | Salect Bit 001 =Ty
01 .fa
1 0 : Timer RA underflow
TCK1::: 11 :f2 =
— Mathing is assigned. When w rite, set to °0",
(b When read, its content i 0", -
Tirner KE Count source 1 Provides count source
T LR
TCKELT Cutoff Bit 1: Cuts off count source R

NOTES -
1. Sekct operation mode w hie the count stops.
2. Donot switch or cut off a count source during a count operation.
Stop the timer count before switching or cutting off a count sourca.

3. When the TCSTF bitin the TRECR ragister i sat to “17 (counting), the count value i w rittan to the relcad register
onty. Ywhen the TCSTF bit is set to “07 (Stops counting), the count value i written to both the reload register and
counter.

Using Timer RB mode register, programmable one shot mode is set.

Set TMODO to 0 and TXMOD1 bit to 1 choose one shot mode.

Set TZWC to 1.

Set TCKO to 0 and TCK1 to 1 to select underflow of timer RA as clock to Timer RB.
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Timer RB 1/OControl Register - TRBIOC

BT BE b5 b B3 B2 b1 HD

0 Symbal Address After Resat
TRBKC 010AR 0oh
Bit Syrmbal Bit Mama Function W
Timer RE Cutput Lavel 0 : Cutputs one-shot pulse *H’
Salect Bit Cutputs “L” when tha timer is stopped
TORL . up = RV
1 Cutputs ona-shot pulse “L
Cutputs “H w hen the timer is stopped
TOCHT Timar RE Cutput Switch Bit  |Set to “07 in programmable one-shot genaration AW
mode
NS TG Crie-Shat Trigger Control Bit |0 2 INTO p!n one-shot trgger disablad AW
17 INTO pin one-shat trigger enabled
Une-shot Trigger Polarity 0 Faling edge tigger
] LA
INCSEG Salact Bit 1: Fising edge trigger R
— Mathing is assignad. Whanw rite, set to °0".
(b7-b4y  |When read, its content is “0". -

NOTES -
1. Set the INOSTS bit to “17 after the INOSES bit and the INTDEN bit in the IMTEM register are set.
Whian setting the INOSTS bit to “17 {IMTO pin one-shot trigger enabled), sat the INTOFO to INTOF1 bits in the NTOF
reqgister.
2. The INOETS bit i enabled only w han the INTOPL bit in the INTEN register is set 1o *0" jone edge).

The Timer RB outputs a high level for one shot pulse and the corresponding trigger is enabled for
INTO pin by the following settings.
Set TOPL to O level, set INOSTG to 1 level.

Timer RB Control Register - TRBIOC

b7 HG bE bl b2 b2 bl bD

Sy mbal Address After Reset
TRECR 0108h oh
Bit Symbal Bit Marma Function R
. [Timer RE Count Start Bit 0 Count stops
TSTART! 1 : Count starts R
. [Timer RB Count Status Flag |0: Count stops
TCSTH 1 : During count RO
TSTCRE Timer RB Count Faorcible Vhan this bit is setto “17, tha count is forcibhy RV
Stop Bit stopped. When read, its contant is “07. o

— Mothing & assined. YWhen writa, sat to "0,
(b7-b3) |When read, its content is “07.

Set TSTART bit to 1 level to start the timer RB.
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Software Description:

Initialize timer RA. Start the timer RA. Timer RA will generate clock for the Timer RB. Initialize
Timer RB to operate in the one shot waveform generation mode with external trigger INTO pin.

When the trigger is received, the Timer RB will generate a high pulse through the TRBO for 1
seconds. After 1 second the TRBO line is lowered. Connect a LED to the TRBO line, to view the
one shot pulse width.

The functions in the file “Demo014.C” and short descriptions are listed below:

Functions Description

Main routine displays a message
main on LCD and does the initializations
of Timers RA and RB

MCUInitialize Initializes Micon

InitializeTimerRARB Initializes Timers RA and RB
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Program Flow:

=

y

Initialize Micons main clock
Turn off Ring Ocsillator
Main clock = fosc

\
Initialize Timer RA

Set Timer Mode, fosc/8

Set Prescalar to 255

Set TRA to 255

Start Timer RA

\
Initialize Timer RB

Set One Shot mode

Set Prescalar to 37

Set TRBPRto 5

Enable One shot triggger
Enable INTO bit

Start Timer RB

Execute Demo:

When a trigger pulse is given through INTO line, the timer RB generates a one shot pulse in its
output pin TRBO for a period of 1 Second (approx.). LED connected to TRBO will be switched on
for that time and will be switched off again.
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Use Topview Simulator to Verify the Design.

Open the project Demo14 in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demol4.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 - RBC/Tiny System Simulator.
fle Froject Memory Wiew Run Buid BreskPoint SingleStep Window Help

ik P Pl P Jﬂﬂﬂ@mwm-@ e o ] R
P =

1

2

3 /¥ One Shot Generation using Timer RE */
4 wy
§ /% Input :Give = trigger to INTOD lins using & Push Button Switch */
6 /7 =
? /% Output:Ons Shot Fulse at P31 (TREQ) */
8 /* wy
9 /¥ LED Connection:- */
10 fF e -
11 /% LED -» P31 (TRED) */
12 w
13 /% Switch Connection:- */
14 7 -
15 /% Push Button 3witch -» P45 (INTO) */
16 /7 w
17 /% Frontline Electronics P Ltd, India */
18 /7 www. MightyNicons. com L7
19/ / )
20

21 #include "sfir rBc2425.h"

22

23  woid InitializeTimerRARE (void):
24 wvoid NCUInitialize [void):

25

26  woid main(void)

27 1

28 unsigned int a;

29 HCUInitialize();

a0 InitializeTimerRARB () ; //Initialize timer RA and RE
31 while (1) :

LR

33

34 /¥ Select main clock */
35  wvoid MCUInitialize (void)
36 { i

X

Building the Froject 'Demold’

Compiling
C ~Renesas~Topview Simulator for R8C-Topwiew Simulator for RBCNEBCAssemblernbin~nc3l exe —g -dSL -RECE —w —c —fB —fNROM C: “~Useri3-DemoPrograms~Demold~Demold ¢
M16C-60, #3020, /10, /Tiny RBC/Tiny Series Compiler ¥.5.42 Relesse 00

Copyright (C) 2001(2003,2004. 2005, 2006) . Renesas Tachnology Corp

and Renesas Solutions Corp., 41l rights reserved

C:~User3-DenoPrograms DenclisDenald.c

C “Eenesss~Topview Simulator for R8C-Topwiew Simulator for ROCNRECAssembler~LIE30%cppi -DNC30 -DE16C C.~Useri\DemcPrograms Demoli“Demcld c -o Demold i -D_F
C.“Fenesas\Topview Sinulator for R8C\Topwiew Simulator for RSC-EECAssembler~IIE30ccom30 Demcld.i -o C:User3\DemcFrograms~DemoldDemold a30 —g -dS —RBCE _fE
C:“Renssas“Topview Sinulator for REC Topview Sinnlator for ROCNRECAssemblersbin“as30 —. -N ——F -1 -R8CE C:“User3-DemncPrograms>Dencli“Demcld.adl -oC:“Tser3~De
C:“Renesas‘Topview Simulator for REC\Topview Simulator for R8C\RB8CAssembler™binnc30 exe —g -dSL -R8CE —v —c —fB —fNROM C . \User3-DemcPrograms-Denclé Fvector
M1EC/E0, /30,20, /10 /Tiny, REC/Tiny Series Compiler V.5.42 Release 00

Copyright (C) 2001(2003,2004,2005, 2006) . Renesas Technology Corp

=nd Renssas Solutions Corp.. all rights reserved

< | >
Ready REF21258 Mo Breakpoint Set MyC:1624288637 n-Chip Low Speed/8

| <

Connect point LED to the port line P31using LED module setting and connect one push button
switch to the port line P45 to give the trigger signal to timer RD using keyboard module setting.
Open the LED and keyboard window and arrange them as shown for better visibility.
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@ SANGO - RBC/Tiny System Simulator
Fle Project Memory %iew Run Buid BreakPoint SingleStep Window Help

ElelplAALE slolel o EEnEEEET sl S D] ol e 2l

5 SFR Windoy

Al Timer REE Registers:—
. 1 Timer RB Control Register TRECR. . . . . Lo03
P31 Timer RB One—Shot Comtrol Register TRBOCR. ... ........05
- "l Timer RB IO Control Register TRBIOC 04
Timer RE Mode Register TRBMR 24
Tiner FB Prescalar Register TREFRE 20
Tiner KB Secondary Register TRBESC oo
B Matrix Keyboard and Keys ‘THE‘&' Tiner EB Prinary Register TRBFR 01
Keys - Momemtary Type
04006 D3 10 HOV. W #1H RO
04008 GE FD JHE 040060
04004 F3 RTS
0400 kS HOP
o400c 7E 9F 50 00 BSET 0. 000AH
04010 C7 08 06 00 HOV.B #08H, CHO =
04014 C7 28 07 00 MOV.B #2BH, CH1
04018 7E 8F 62 00 BCLR 2,000CH
0401c 7E 9F 3C 00 BSET 4. 0007H
04020 7E 8F 50 00 BCLR 0, 000AH
04024 F3 RTS
04025 04 HOP
04026 C7 24 OB 01 HOV.B #24H, TREMR
04024 C7 10 02 01 HOV. B #10H. TRAMR
0402E C? FF 03 01 HOV.B #FFH, TRAPRE
04032 C7 FF 04 01 HOV. B #FFH. TRA
04036 c7 25 0C 01 HOV.B #25H, TREFRE
04034 C7 01 0E 01 HOV. B #01H, TREFR
0403E C7 04 O& 01 HOV.B #04H, TREIOC
04042 7E 9F C8 07 BSET 0. 00F9H
04046 7E 9F 00 08 BSET 0,0100H
04044 7E 9F 40 08 BSET 0. 0108H
v
Ready RSF21258 Mo Ereakpaint 5ot MIC: 1637793188 External Clock.

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

Now the LED connected to the port line P31 will be in off state and timer RB is waiting for trigger
signal from P45. Give the trigger signal to port line P45 by pressing the push button switch
connected to P45 in keyboard window. The LED will now switched on to indicate that the output
of the mono shot of timer RB is 1 level. Ater 10 to 15 seconds the LED will be switched off
according to the PC speed and other things. Because in Topview Simulator we cann’t simulate
the timings signals as per actual as in the real hardware.
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