Demo 19 - Oscillation Stop Detection Study
|

Introduction:

Gives an idea about using the oscillation stop detection function to detect the failure of the
external clock oscillator. Two point LEDs are used to study the characteristics of on chip oscillation
stop detector.

Hardware:

Two point LEDs are used to study the oscillation stop detection function. The LEDs are connected
to the port lines P10 and P11 with proper drivers. The TTL buffer IC 74LS245 is used to drive the
point LEDs.

The main crystal oscillator is connected to the Xin and Xout pins of micon through two jumpers
JP1 and JP2 in the micon top board. To disconnect the external crystal oscillator from the micon
circuit, simply remove any one shorting link from either of jumper JP1 or JP2.

In topview simulator, the main external crystal oscillator enabled during the device selection.
Otherwise it can also enabled/disabled in CPU status window by checking or unchecking the
option “Connect External Main Clock( Xin )” under External Clock( Xin ) heading.
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Circuit:
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Connections:

Connect the port lines P10 and P11 to two point LEDs.

Functional Description:

About Oscillator Stop Detection:

The oscillation stop detection function is meant to detect the failure of main clock oscillator. The
oscillation stop detection function can be enabled and disabled by the OCD1 and OCDO bits in
the OCD register.

The details of the oscillation stop detection function are listed below:

Itam I ' Specﬁmﬁnn
Oscillation stop detectable clock and | fiXs) = 2 MHz
fraquency bandwidth
Enabling condition for cscillation stop | Set OCD1 to OCD0 bits to “11:° {oscillation stop detection
detection function function enabled)
Operation at oscillation stop detection | Oscillation stop detection interrupt occurs

When the main clock corresponds to the CPU clock source and the OCD1 and OCDO bits are
“11.” (oscillation stop detection function enabled), the system is placed in the following state if
the main clock comes to a halt:

e« OCD register OCD2 bit = 1 (selecting on-chip oscillator clock)

e« OCD register OCD3 hit = 1 (main clock stopped)

* CM1 register CM14 bit = 0 (low-speed on-chip oscillator oscillating)

» Oscillation stop detection interrupt request occurs

How to Use Oscillation Stop Detection Function

e The oscillation stop detection interrupt shares the vector with the watchdog timer interrupt.
If the both oscillation stop detection and watchdog timer interrupts are used, the interrupt
source must be identified. The following table gives interrupt conditions for these interrupt

sources.
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Ganeratad Interrupt Factor Bit showing interrupt factor
Oscillation stop detaction {a) The OCD3 bitin the OCD register =1
{ia)oriby) {b) The OG0T o SO0 bits in the CD register = 112 and the
OCD2 bit =1
Watchdog timer The D432 bit in the D4INT register = 1
Yoltage detedtion The D42 bit in the DAINT register = 1

 When the main oscillator starts oscillating after failure, the clock source for the CPU clock
and peripheral functions must be switched to the main clock in the program. The procedure
for switching the clock source from the low-speed on-chip oscillator to the main clock is

shown below.

[_ Switch to Main clock _j

Verify OCD3 bit -
1imain clock stop)

Oimain clock oscillating)

Detarmine sevaral timas

Datarmine several times that the main clock is supplied

Set OCD1 to OCO0 bits to 002
{oscillation stop detection function disabled

Set OCD2 bitto 0
{selacting main clock)

|
4 End )

« To enter wait mode while using the oscillation stop detection function, set the CMO02 bit to

“0” (peripheral function clocks are not turned off during wait mode).

» Since the oscillation stop detection function is set in preparation for main clock stop due
to external factors, set the OCD1 and OCDO bits to “00,” (oscillation stop detection function
disabled).

* When using the low-speed on-chip oscillator clock for the CPU clock and clock sources of
peripheral functions after detecting the oscillation stop, set the HRO1 bit in the HRO register
to “0” (low-speed on-chip oscillator selected) and the OCD1 and OCDO bits to “11,” (oscillation
stop detection function enabled). When using the high-speed on-chip oscillator clock for
the CPU clock and clock sources of peripheral functions after detecting the oscillation
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stop, set the HRO1 bit to “1” (high-speed on-chip oscillator selected) and the OCD1 and

OCDO bits to “11,” (oscillation stop detection function enabled).

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:

bT bS b& b BY b b BD

—— Symbal Address After resst
COF L Hofrd feofe]  emo 000Gt B81E
i
i i Bit symbal Eit name Funetion RW
[y Prorgre Rasersad bl Sat fo0° W
chpz  |™AIT peripheral unchion | o : Do not stop parpherdl nchion clock nwaltmode | gy
' dock slop bil 1: Stop penpharal Tunchon clack in wall mode
o | Reserad ot Sat lo "1 AW
= Resanved bil Sal o0° RW
Crans | [Hain SRck (KIRRoTy 0. on P
siop bit: 1 1:0m
e [P clock dvEon seec | 0. CTGand ChTT waid -
bit @5 1: Divide-by-8 moda R
E Rasersad it Zal o 0 RW

Rinlees

Data H'08 is moved to CMO register to start external oscillator clock and enable CM16 and 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 register CM1 is loaded with H'E8 to enable Xin and Xout pins and select divide by 16 clock
to CPU.

OCD - Oscillation Stop Detection Register 1:

bf bi b5 b4 b2 W M EBD

111 Symibol Address Ater reset
Lofofofef T 11 oco 000C18 0416
i i [Bitsymbol Bit name Function RW
I — | U=cillation stop TTo . -
bbb " OC09 |getaction enable bit 0 0: Tha function s disablad® RW
[ T A B 01: Avaid this setting
| maad oo 1 O Avaid this setting
! 1 1: The function is snabled?
I ocoz ! . 0 Select main clock” A
Systam clock sslect kil . v
H ystam clock sslact bl 1: Select on-chip oscillator clocks '
CR—— L 0: Main clock on
L ocoa Clock monitar bit3. 5 1: Main clock off RO
temmben el (b7-b4 Resanved bit Satto"0" R
Kl ek

Main clock is switched on by clearing the bit OCD3 and the oscillation stop detection function
enabled by setting the bits OCD0 and OCD1.
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Software Description:

Two point LEDs are used to study the characteristics of on chip oscillation stop detector. First
LED will be switched on if the external oscillator fails and the second LED will be flashed with
periodic interval. When the external oscillator fails, the micon will get the clock from internal low
speed oscillator (125KHZ). User can note the change in flashing rate of second LED due the

failure of external oscillator.

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. One LED will

be flashed with periodic interval. Another LED will be switched
on if the external oscillator fails.

Demo19.C

The functions in the file “Demo019.C” and short descriptions are listed below:

Functions Description

This is the main function of this module and will select the
external oscillator as clock source of CPU and other
peripherals and enables the oscillation stop detection

main function. After selecting the oscillator, one LED will be
flashed with a time delay. Another LED will be switched on
if external oscillator fails.
Input: None.
Output : None.
Selects the external oscillator as clock source for the CPU
and other peripherals and enables the oscillation stop
MCUInitialize detection function.
Input: None.
Output : None.
Interrupt senvice routine for low woltage detector, oscillation
LVD Int Func stop detection ar.1d watchdog timer.
- Input: None.
Output : None.
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Program Flow:

Main Program

GRS
;

Select external oscillator
and enable oscillation
stop detection function

Completement port
line P10 to flash
the LED connected
to this port line.

Y

W ait for delay
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Oscillation Stop Detection Interrupt Service Routine

G

Is the interrupt is
from Oscillation
Stop Detector?

No

Set port line P11 to 1.
Clear CM16 and CM17
bits to select the CPU
clock with any division.

CReturn from Interrupt)

Execute Demo:

LED connected to port line P10 will be flashing with periodic interval using external oscillator as
clock source. When the external oscillator fails (This can be simulated by simply removing any
one shorting link in the jumpers connecting the crystal to the micon in top board), the micon will
get the clock from internal low speed oscillator operating at 125KHZ and LED connected to the
port line P11 will switched on to indicate the failure of external clock. You can note the change in
flashing rate of the LED connected in the port line P10 due the failure of external oscillator.
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Use Topview Simulator to Verify the Design.
Open the project Demo19 in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demo19.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.

ANGO - RBC/Tiny System Simulator,
fle Froject Edt Search Memory View Run Buid EreskPoint SingleStep Code Generation Window Help

ik P Pl P N - iz o] e oo T ST ] e
e

!E H Demo19.c |ZHE\&|
~

= [8) Demoa19 1 /
= 53 C sourcs Files 2 /7 study of Special Features of RSC/Tiny Micon - Oscillation Stop Detector -
34T */
Dematd.c
- 4 /7 First LED will be svitched on if the external oscillator fails. *
Heap. 5 /* gecond LED will be flashed vwith periodic interval. When the external */
| " 6 /7 oseillator fails, the micon will get the clock from internal low -
Initsct.c 7 /% speed oscillator (125KHZ). User can note the change in £lashing rate *
Inkpra.c 8 /% of second LED due the failure of external oscillator. */
Resetpra.c 8 s/ */
10 /% Developed by: Frontline Electronics Pvt Ltd., India. -
11 s wow, Hight ylicons. com *
2z /
13
14  #include "sfr_r8ciil3.hv
15

16 wvoid NCUInitialize [void):
17  woid ProcessWDT Int (void):

18
19 woid main(void)

20 ¢

21 long a: .
22 MCUInitialize(); // %elect external oscillator and ensble oscillation stop detection function

23 while (1)

24 1

25 pl 0 “= 1: // Toggle Second LED status

26 for (a=0;a<0x3fff;a++); // Delay

27 ¥

28 )

29

30 /7 Select main clock, Ensble Oscillation stop Detection and Initialize I/0 Lines 7/
31 woid MNCUInitialize (void)

32 {

33 pred = 1: // Unlock CHO, CM1, OCD

34 om0 = Ox08; // Btart main clock, CM16 and CH17 enable

35 emi = OxeB: // Main clock = Divide by 16

36 ocdd = 1 i
< | >

&) outp M=

Ready REF21134 Mo Breakpoint Set MyC:32469191 On-Chip Low Speed/16

Connect point LEDs to the port line P10 and P11 using LED module setting. Open the LED and
CPU status window and arrange them as shown for better visibility.
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@)/SANGO - REC/Tiny System Simulator

File Project Memory Wiew Run Buid BreakPoint SingleStep Mfndow Help

i iR P i i P 2 o oo ] S S s - G4
=

!Ea Bl CPUStatus - Special Features EJ@‘E|
O O Clock Status
Extemal Clock[#in On-chip Discilator
P10 PI_I ol 2
¥ Connect Extemal Main Clock[in | High Speed Low Speed
Main Clock Frequency [Xin | Status <O Status  On
20000000 HZ Frequency : BMHz Frequency: 125KHz
Status: On
CPU Status
Source  : Orvehip Low Speed Dscillator Frequency :15625KHz  Status  Nomal
Divider -8 Mode  :HNomal
Yoltage Detection Cirouit Oscilation Stop Detection
Bt R Detestion: Disabled
Vet a8y Interrupt : Disabled
P — — Extemal Oscilator : Oscillting
Status Hot Detested WatchDog Timer
Detection target Voo »=Vdet? Status : Stopped
Intermupt Condion - Wee >= Vdet2 Count Source Protection hode - Enabled
Clock Saurce:
Micon Voltage [Vee) Voltage = 270 S ERUEERAE
| Underflaw : Not Detected
2 Fi rtermpt - Interrupt
Underflow Time : 33,554 Sec
Court: 7FFF
Ready RSF2113 Mo Breakpaint Set MiC:32469191 (On-Chip Law Speed/16

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 P10 will get flashing. Now you can watch the right side
bottom coner of the screen that indicates the external clock is active. To disconnect the external
clock to CPU simply uncheck the option “Connect External Main Clock( Xin )" under the heading
External Clock( Xin ).

The LED connected to the port line P11 will starts glowing to indicate that the external oscillatorhas
failed. Now you can see in the status bar, the internal oscillator is used as CPU clock.
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