Demo 1 - External Oscillator Study
|

Introduction:

Gives an idea about using the external oscillator as main clock to the CPU and other peripheral
functions. After selecting the oscillator, the program will sequentially switch eight LEDs from
first LED to 8th LED and from 8th LED to first LED with time interval.

Hardware:

Eight point LEDs are used to study the external oscillator and these LEDs are connected to the
port lines P10 to P17.
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Demo 1 - External Oscillator Study

Circuit Connection
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Connections:

Port lines LEDs

P00 -> LED 1
PO1 -> LED 2
P02 -> LED 3
P03 -> LED 4
P04 -> LED 5
P05 -> LED 6
P06 -> LED 7
P07 -> LED 8

Functional Description:

This clock is supplied by a main clock oscillation circuit. This clock is used as the clock source
for the CPU and peripheral function clocks. The main clock oscillator circuit is configured by
connecting a resonator between the XIN and XOUT pins. The main clock oscillator circuit con-
tains a feedback resistor, which is disconnected from the oscillator circuit during stop mode in
order to reduce the amount of power consumed in the chip. The main clock oscillator circuit may
also be configured by feeding an externally generated clock to the XIN pin. Following Figure
shows choices available for the main clock connection circuit.

Microoomputer Microcomputer
{Built-in fesdback resistor) {Built-in feedback resistor)

T HIN RouT

KN Xou
Opan
(Mata)
R
[I Extemnally derivied clock

Cn Cour Ve
= = v LI LI

Mate: Insert a damping resistor if required. The resistance will vary depending on the ascillator and the oseillation drive
capacily setling. Us= the valua recommended by the maker of the cscillator.
When the oscillation drive capacity is st to low, check that osdillation i stable. Also, if the osdillator manufadurer's
data shest specifiss that a feedback resistor be added external to the chip, insert a feedback resistor betwesn XIN
and X0UT following the instruction.

During reset and after reset, the main clock is turned off automatically.
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Demo 1 - External Oscillator Study

The main clock starts oscillating when the CMO5 bit in the CMO register is set to “0” (main clock
on) after setting the CM13 bit in the CM1 register to “1” (XIN- XOUT pin).

To use the main clock as the CPU clock, set the OCD2 bit in the OCD register to “0” (selecting
main clock) after the main clock becomes stable.
The power consumption can be reduced by setting the CMO05 bit in the CMO register to “1” (main

clock off) if the OCD2 bit is set to “1” (selecting on-chip oscillator clock).

Note that if an externally generated clock is fed into the XIN pin, the main clock cannot be turned

off by setting the CMO5 bit to “1”. If necessary, use an external circuit to turn off the clock.

Registers Used:

CMO - System clock control register 0
CM1 - System clock control register 1
OCD - Oscillation stop detection register 1

CMO - System Clock Control Register O:

b7 bBE BE B BY BE bl ED

—— Symbal Address After resst
L1 ord fefe]  cmo 00016 8815
H
1 1
i i Bit symbal Eit name Funclion RW
' — T
s [Tt Rasersad bt Sal o "0 AW
o WAIT peripheral functicn . P '
CMoz2 WAIT periph 0: Do nol slop parpherd lunclon clock N wall mode
) dock siop bil 1: Siop penpharal unclion clock In wall mode R
ﬁ Reservad Dt Zal o *1° =N
E Resareed bil =at oo [=1hH
oS [1ain chck (RieRouT 0. on =,
slop bt 1 1:ard
Chos  |CPU clock dvElon seledt | 0 CRHE and CRIT vald -
bit % 1: Divide-by-8 mode R
E Rasersad bt Sal o 07 RW
Mniles

Bit CMO5 is set to 1 to switch off main clock and CMO06 bit cleared to enable CM16 & CM17 bits

in CM1 register.
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CM1 - System Clock Control Register 1:

BY bi bS b4 bY b2 bl bl
I | | | I I o | o | I Symbacl Address After reset
— Ch1 Q00716 2016
HER]
11
i1 B symbaol Eit name Function W
] -
I U cwmio | andock skop conial bid 7 |90 Clodk on AW
H 1 : Al clocks off (stop modea)
H
- = Rasersad bl Selto <0 R
b2) Raserad bl Salta 0" RW
- |2 Input parl P4, P47 .
cM12 | port oo swien bt |5 e pn RW
Low-spaed on-chip 0 Low-spaed on-chip csdllakon on }
M cacilalion skop bilss 1 : Low-speed an-chip cedllakr aff R
- XIN-XOUT drive capacily 0 LOWY '
ChM15 ——— 1. HIGH RW
B
CHMAG CPU clock divislon 00 : Nodivision mode =\
selact bt 13 01 Diision by 2 mode
CHMAT 10 DrEsRn tfg' & ks ,
) 11 : Diviskan by 16 mode R

The bit CM14 is set to 1 to switch off on-chip low speed oscillator.

OCD - Oscillation Stop Detection Register 1:

bf b b5 bd b2 W M bD

e e e Symibal Address Ater resat
Lofofofol TT 1] oco 000 C1e 018
i [Bitsymbol Bit nama Function RW
bord — | Uscilation sto T -
ELob b r b 0000 | yoiection Bna,fie bit 0 0: The function is disablad? W/
[ B B E 01: Avaid this setting
| mmmma oo 10 Avoid this setting
! 1 1: The funection is snabled?
em ocoz ! w5 |0 Select main clock? =
: Systam clock s=lact bil 1: Select on-chip oscillator clock? ’
A L 0: Main clock on
ocoa Clock monitor bitd. 5 1: Main clock off RO
emebendened (bT-04) Regancad bit Set to 0" R
LS

Main clock is switched on by setting the bit OCD3 to zero and disables the on-chip oscillator by
setting OCD2 bit to zero.

Software Description:

After reset, the program will initialize the system control registers CM0, CM1, OCD and HRO to
select the external oscillator as clock source for the CPU and other peripherals. The port lines
P10 to P17 are selected as output lines by setting all the bits of PD3 register.
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Demo 1 - External Oscillator Study

In a loop, the eight LEDs are sequentially switched from 1st LED to 8th LED and from 8th LED to
1st LED with a time interval.

The files used in this module are listed below:

Files Description

Main file for this module, will select the
external oscillator as the clock source for
CPU and other peripherals. Eight LEDs
are sequentially switches from 1st LED
to 8th LED and from 8th LED to 1st LED
with a periodic delay. .

Demol.C

The functions in the file Demo1.C and short descriptions are listed below:

Files Description

This is the main function of this module and will
selects the external oscillator as clock source of

CPU and other peripherals. After selecting the
Main oscillator, eight LEDs are sequentially swicthed
from 1st LED to 8th LED and from 8th LED to

1st LED with time delay.
Input: None.
Output : None.

Selects the external oscillator as clock source

ClockInitialization for the CPU and other peripherals.
Input: None.

Output : None.

Initializes the port lines P10 to P17 as output
lines to drive LEDs.
Input: None.
Output : None.

InitializelOPorts
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Demo 1 - External Oscillator Study

Program Flow:

Execute Demo:

C =

v

Select External Crystal
Oscillator as CPU
Operating Clock.

i

Configure Port lines P10
to P17 as Output Lines.

k—

Sequentially switch eight
LEDs from first LED to
8th LED.

i

Sequentially switch eight
LEDs from 8th LED to
1st LED.

After selecting the external oscillator, the program will sequentially switch eight LEDs from first
LED to 8th LED and from 8th LED to 1st LED with the time delay.
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Use Topview Simulator to Verify the Design.
Open the project Demol in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demol.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 Demol.mot file into the
simulator’'s memory for simulation.

SANGO - RBC/Tiny System Simulator

Project  Memory  Views Run Buld BreakPoint  SingleStep  Window Help

o e P o 4 | 28| e | | e T

E FHmE = e

r Dem
= [ Demo1 T R R e T e T T e T e T
= € Source Files 2z /% Ztudy of Special Features of RSC/Tiny Micon - External Crystal Oscillator w
Demol.c g 4 *
Fuattar.c 4 /% Afrer selecting the oscillator, the program Segquentcially swvicthes w
) /% eight LEDs from first LED to Sth LED and from S8th LED to 1st LED with a i
Heap.c 6 /% time interval. L
Iniksck.c 74 +/
Intprg.c & /% LED Connection:- i )
Resetprg.c =1 A i
i0 /% 1st LED -» F10 *
11 #* 2nd LED -» P11 i
iz /% 3rd LED -» FiZ *
13 /% 4th LED -» P13 i
i4 /% 5ch LED -> P14 *
15 #* 6th LED -» P15 i
16 /% 7Jch LED -> F16 *
17  #* 8th LED -» P17 i
18/ *
19 /% Developed by: Frontline Electronics Pvt Ltd., Indias. i
20 A wuw. MightyMicons. com *
R L sy
2z
23 #include "sfr r3c1l13.h" /¢ SFR definition for 11/13 group
Z4
25  woid ClockInitializationiwvoid! :I 5 s

8 oup SE
Load Module Converter (lmci30) for REC/Tiny, H16C- 60 Seriesz Version 4.01.01.000 ~
Copyright{C) 2005 FRene=sa= Technology Corp N
and Renesas Solutions Corp.. All Rights Reserved

<¢ Convertion Completed >»

<¢ Building Completed 3
| E
< >

Ready RSF21134 Mo Breakpoint Set MiC:42661429 On-Chip Low Speedjs
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Do the settings to the LED modules as shown. Connect LEDs to port lines P10 to P17 by
checking the respective check boxes.

—

rLED r Seven Segment Dizplay

Select Port Lines [¥ Mo Seven Segment Display
TER 43210

Teforieine I O O O

Port1 | v Iv v v [v [v [w £ (= o =
Part3 [ (W
Patd T T o £ e £

Check the checkbox to
Connect an LED

Activating Levels
TR R4 T I 10
I o o

Potl [ [V ¥ v [v ¥ v ¥ =

Pot3d [~ rrrr

Patd T

Check the checkbox to activate
the LED at level 1

LED Color i o o o ! o

" Red + Green {0 o s el o s
& s i e
B S

) e
Ok Cancel |
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Then open the LED window as shown below.
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|

O
P10

and 7 Segment Displays

O

P11

O O @ O O O
P12 P13 Pl4 P15 PILG P17

0COGE FE

EE
EL

FD

EBF

FD
EF

FD
BF

50
06
07
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08
S0

E3
oo

oo
0o
oo

oo
oo

oo

JHME.B
DEC.B
JHME.B
JHME.B
EXITD
BSET
MOV . B
MOV . B
MOV . B
MOV .B
BCLE
RTS

MOV B
MOV . B
RTS

PUSHH
POFH
REIT
HOF

PUSHH
POFH
REIT
HOP

PUSHH
FOEPM
REIT
HOP

0CO4EH

ol

—01H[FE]

OCO36H
0COo09H

0.0004AH
H0BH. CHMO
H0BH. CH1

#0,0CD

#01H. HRED
0.0004H

#FFH,FD1

#0.

RO,

RO,

RO,
RO,

RO
RO,

Pl

R2,
RL.

R2,
R1.

R2.
Rl.

R3.
R2.

R3.
RZ,

B3
Rz,

AD,
R3.

A0,
R3,

A0,
R3.

Al
AD

Al
AD

A1
Al

4

Ready

ocoss AE
0cosa FE
0cosc FE
0COSE 7D
ocoen 7E
0Co&4 G
0co&s [k,
0Co&c B7
0CogF €7
oco?a 7E
oco?? F3
oco7a (67
ocovc BY
0Cco?F 3
ocoen EC
ncongez ED
ncogd FE
0Ccoes 04
OCOEE BIC
ocoges ED
0COBA FE
OCOBE 04
0COBC EC
OCOEE ED
ocosn FE
ocog9l 04
REF21134 Mo Breakpoint Set

IMfci52971333

!External Clock

Run the program using Go from the Run menu. The program will sequentially switch eight LEDs
from first LED to 8th LED and from 8th LED to 1st LED with a time interval.
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