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Warranty and Disclaimer

Warranty and Disclaimer

To the maximum extent permitted by applicable law, Fujitsu Microelectronics Europe GmbH restricts
its warranties and its liability for all products delivered free of charge (e.g. software include or
header files, application examples, target boards, evaluation boards, engineering samples of IC’s
etc.), its performance and any consequential damages, on the use of the Product in accordance with
(i) the terms of the License Agreement and the Sale and Purchase Agreement under which
agreements the Product has been delivered, (ii) the technical descriptions and (iii) all accompanying
written materials. In addition, to the maximum extent permitted by applicable law, Fujitsu
Microelectronics Europe GmbH disclaims all warranties and liabilities for the performance of the
Product and any consequential damages in cases of unauthorised decompiling and/or reverse
engineering and/or disassembling. Note, all these products are intended and must only be used
in an evaluation laboratory environment.

1. Fujitsu Microelectronics Europe GmbH warrants that the Product will perform substantially in
accordance with the accompanying written materials for a period of 90 days form the date of
receipt by the customer. Concerning the hardware components of the Product, Fujitsu
Microelectronics Europe GmbH warrants that the Product will be free from defects in material
and workmanship under use and service as specified in the accompanying written materials
for a duration of 1 year from the date of receipt by the customer.

2. Should a Product turn out to be defect, Fujitsu Microelectronics Europe GmbH’s entire liability
and the customer’s exclusive remedy shall be, at Fujitsu Microelectronics Europe GmbH's
sole discretion, either return of the purchase price and the license fee, or replacement of the
Product or parts thereof, if the Product is returned to Fujitsu Microelectronics Europe GmbH in
original packing and without further defects resulting from the customer’s use or the transport.
However, this warranty is excluded if the defect has resulted from an accident not attributable
to Fujitsu Microelectronics Europe GmbH, or abuse or misapplication attributable to the
customer or any other third party not relating to Fujitsu Microelectronics Europe GmbH.

3. To the maximum extent permitted by applicable law Fujitsu Microelectronics Europe GmbH
disclaims all other warranties, whether expressed or implied, in particular, but not limited to,
warranties of merchantability and fitness for a particular purpose for which the Product is not
designated.

4. To the maximum extent permitted by applicable law, Fujitsu Microelectronics Europe GmbH’s
and its suppliers” liability is restricted to intention and gross negligence.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES

To the maximum extent permitted by applicable law, in no event shall Fujitsu
Microelectronics Europe GmbH and its suppliers be liable for any damages whatsoever
(including but without limitation, consequential and/or indirect damages for personal
injury, assets of substantial value, loss of profits, interruption of business operation,
loss of information, or any other monetary or pecuniary loss) arising from the use of
the Product.

Should one of the above stipulations be or become invalid and/or unenforceable, the remaining
stipulations shall stay in full effect
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Chapter 1 Introduction

1 Introduction

This application note describes the functionality of the Source Clock Timers and gives some
examples.
1.1 Key Features
e 3 different timers: Main Clock, Sub Clock and RC Clock Timer
o Interrupt generation in selectable intervals
o For RC Clock between 28/CLKRC and 2**/CLKRC
o For Main Clock between 28/CLKMC and 2%*/CLKMC
o For Sub Clock between 2'/CLKSC and 2"/CLKSC

e All timers can be reset via software

© Fujitsu Microelectronics Europe GmbH -5- MCU-AN-300216-E-V12
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Chapter 2 The Source Clock Timers

2 The Source Clock Timers

THE BASIC FUNCTIONALITY OF THE SOURCE CLOCK TIMERS

21 Source Clock Timers
There are three Clock Timers available:
e Main Clock Timer
e Sub Clock Timer
e RC Clock Timer

With these timers the user can generate cyclic interrupts with an interval specified by a
dedicated divider. This can be used to wake-up from a Timer standby-mode periodically.
Especially when using a Sub Clock with an oscillation frequency of 32.768 kHz, exactly 1 s
intervals (and fractions and multiples thereof) can be implemented easily.

2.1.1 Main Clock Timer Block Diagram
Figure 2-1 shows the internal block diagram of the Main Clock Timer.

CKSSR: MCST[2:0] p| Main clock stabilization Main Clock ready
> time selector B Monitor (MCM)

Main clock counter

counter reset

A 4 A 4
Power reset —»
RST falling edge —» Counter Main clock timer interrupt
Main oscillator disable —p reset circuit interval selector
Main clock stop detection reset —»
MCTIF set

Main clock timer control register
(MCTCR) - MCTIE | MCTIF | MCTR | MCTI3 [ MCTI2 [ MCTI1 | MCTIO

Main clock timer interrupt signal O—C

Figure 2-1: Main Clock Timer Block Diagram
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Chapter 2 The Source Clock Timers

2.1.2 Sub Clock Timer Block Diagram
Figure 2-2 shows the internal block diagram of the Sub Clock Timer.

Sub clock stabilization Sub Clock ready
time selector Monitor (SCM)

CKSSR: SCST[1:0] )

Sub clock counter

counter reset

~ Power reset —»
RST asserted —W Counter Sub clock timer interrupt
Sub oscillator disable —» reset circuit interval selector  —
Sub clock stop detection reset —»}

SCTIF set

Sub clock timer control register
(SCTCR) - SCTIE | SCTIF | SCTR - SCTI2 | SCTI1 | SCTIO

Sub clock timer interrupt signal Q—C

Figure 2-2: Sub Clock Timer Block Diagram
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Chapter 2 The Source Clock Timers

2.1.3 RC Clock Timer Block Diagram
Figure 2-3 shows the internal block diagram of the RC Clock Timer.

RC clock counter

................. R et M R ST __<‘____-_|,__.______ SodlaaE Eaa| s Et aSE
counter reset

A 4 A 4
Power reset —»
RST Counter RC clock timer interrupt
RST asserted —» e (
RC oscillator disable — LR E A interval selector
RCTIF set

RC clock timer control register
(RCTCR) - RCTIE | RCTIF | RCTR | RCTI3 | RCTI2 | RCTI1 | RCTIO

RC clock timer interrupt signal Q—C

Figure 2-3: RC Clock Timer Block Diagram
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Chapter 2 The Source Clock Timers

2.2 Registers

2.2.1 Main Clock Timer Control Register (MCTCR)
This register controls Main clock timer’s interrupt interval and also its reset function.

3:. Name | Explanation {;‘a'ﬂja; Value Operation
15 = Reserved X 0 Always write “0” to this Bit
Interrupt 0 Timer interrupt disabled
L MCTIE Enable 0 1 Timer interrupt enabled
0 Read: No Interrupt
Interrupt Write: Clear Interrupt
e MCTIE Flag 0 1 Read: Interrupt requested
Write: No Effect
0 Read: Always read 1
12 T Main Clock 1 Write: Clear Main clock timer
Timer Reset 1 Read: Always read 1
Write: No Effect
0, 0, 0, 0][2%/CLKMC (~ 64 ps*)
0, 0, 0, 1[2°/CLKMC (~ 128 us*)
0, 0, 1, 0]2"/CLKMC (~ 256 us*)
0, 0, 1, 1[2"/CLKMC (~ 512 ps*)
0, 1, 0, 0]2"%/CLKMC (~ 1 ms*)
0, 1, 0, 1]2"%/CLKMC (~2 ms*)
MOTT3 0, 1, 1, 0]2"/CLKMC (~ 4 ms*)
11, 10, Interrupt 0, 0, |0, 1, 1, 1|2"™/CLKMC (~8 ms*)
9,8 | yor1o | Interval 0, 0 |1, 0, 0, 0]2"™/CLKMC (~ 16 ms*)
1, 0, 0, 1][2"/CLKMC (~ 33 ms*)
1, 0, 1, 0]2"™/CLKMC (~ 66 ms*)
1, 0, 1, 1]2"/CLKMC (~ 131 ms*)
1, 1, 0, 0]2*/CLKMC (~ 262 ms*)
1, 1, 0, 1[2%"/CLKMC (~ 524 ms*)
1, 1, 1, 0]2%/CLKMC (~ 1049 ms*)
1, 1, 1, 1]2%/CLKMC (~ 2097 ms*)

Table 2-1: MCTCR

* These time intervals are calculated for 4 MHz Main Clock frequency.
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2.2.2 Sub Clock Timer Control Register (SCTCR)
This register controls Sub clock timer’s interrupt interval and also its reset function.

3: Name | Explanation {;‘;:ﬁ: Value Operation
7 = Reserved X 0 Always write “0” to this Bit
Interrupt 0 Timer interrupt disabled
TIE
£ SC Enable 0 1 Timer interrupt enabled
0 Read: No Interrupt
Write: Clear Interrupt
TIF
2 5¢ Ll e 0 1 Read: Interrupt requested
Write: No Effect
0 Read: Always read 1
4 SCTR Sub Clock 1 Write: Clear Sub clock timer
Timer Reset 1 Read: Always read 1
Write: No Effect
3 = Reserved X 0 Always write “0” to this Bit
0, 0, 0 [2"/CLKMC (~ 31.25 ms*)
0, 0, 1 [2"/CLKMC (~ 62.5 ms*)
S 0, 1, 0 [2"/CLKMC (~ 125 ms*)
210 Interrupt o o0 o 91,1 2" | CLKMC (~ 250 ms*)
r scrro | Interval r 1, 0, 0 |2"/CLKMC (~ 500 ms*)
1, 0, 1 |2"/CLKMC (~1s*)
1, 1, 0 |2"/CLKMC (~2s*)
1, 1, 1 [ 2" /CLKMC (~ 4 s*)

Table 2-2: SCTCR

* These time intervals are calculated for 32.768 kHz Sub Clock frequency.

MCU-AN-300216-E-V12 -10 - © Fujitsu Microelectronics Europe GmbH



SOURCE CLOCK TIMERS
Chapter 2 The Source Clock Timers

P
FUJITSU

2.2.3 RC Clock Timer Control Register (RCTCR)

This register controls RC clock timer’s interrupt interval and also its reset function.

Bit

No.

Name

Explanation

Initial
Value

Value

Operation

15

Reserved

X

0

Always write “0” to this Bit

14

RCTIE

Interrupt
Enable

0

Timer interrupt disabled

Timer interrupt disabled

13

RCTIF

Interrupt
Flag

0
1
0

Read: No Interrupt
Write: Clear Interrupt

Read: Interrupt requested
Write: No Effect

12

RCTR

Main Clock
Timer Reset

Read: Always read 1
Write: Reset all Bits

Read: Always read 1
Write: No Effect

11,
10,

RCTI3

RCTIO

Interrupt
Interval

2%/ CLKRC (~ 128 ps/2.5 ms*)

2° / CLKRC (~ 256 ps/5.1 ms*)

2/ CLKRC (~ 512 ps/10.2 ms*)

2"/ CLKRC (~ 1ms/20.5 ms*)

~ ~ ~ ~ |~
~ ~ ~ ~ |~

~ ~ ~ ~ |~

22/ CLKRC (~ 2 ms/41 ms*)

~
~

~

2" | CLKRC (~ 4 ms/82 ms*)

2" | CLKRC (~ 8 ms/164 ms*)

2" | CLKRC (~ 16 ms/328 ms*)

2" / CLKRC (~ 33 ms/655 ms*)

2" | CLKRC (~ 66 ms/1.3 s*)

2" | CLKRC (~ 131 ms/2.6 s*)

2"/ CLKRC (~ 262 ms/5.2 s*)

2°° | CLKRC (~ 524 ms/10.4 s*)

271 | CLKRC (~ 1.05 s/21 s*)

=il i el lel el el sl sl Nl sl ol il ol e

~ ~ ~ |~ ~ ~ ~ ~ ~

[l il el el Nl el el fel ol ol ol o) ol o) i

~ ~ ~ |~ ~ ~ ~ ~ ~

i el elll il el Il il ol el il el o)

el olieoll ol Ieoll ol el il el il ol Ll Feol Nl N

2% | CLKRC (~ 2.1 s/42 s*)

=

~
=

~

~ ~ ~ ~ |~ ~ ~ ~ ~ ~

2% | CLKRC (~ 4.2 /84 s*)

Table 2-3: RCTCR

* These time intervals are calculated for 2 MHz
respectively.

and 100 kHz RC Clock frequency
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Chapter 3 Source Clock Timers Example

3 Source Clock Timers Example

EXAMPLES FOR THE SOURCE CLOCK TIMERS

3.1 Source Clock Timers Interrupt

Main.c

/* THIS SAMPLE CODE IS PROVIDED AS IS AND IS SUBJECT TO ALTERATIONS. FUJITSU */
/* MICROELECTRONICS ACCEPTS NO RESPONSIBILITY OR LIABILITY FOR ANY ERRORS OR */

/* ELIGIBILITY FOR ANY PURPOSES. w/
/* (C) Fujitsu Microelectronics Europe GmbH */
2 — */

void Init Port00 (void)

{
PDROO0 = 0x00; /* switch off all port pins =)
DDROO 0xFF; /* set parallel port direction register: output */

}

void Init_MC_Timer(void)
{
MCTCR = 0x5E; /* Enable interrupt, interval: approx. 1.049 s */

}

void Init SC Timer (void)
{
SCTCR = 0x56; /* Enable interrupt, interval: approx. 2 s w2/

}

void main (void)

{
InitIrglLevels();
__set 11(7); /* allow all levels */
__EI(); /* globally enable interrupts */

Init Port00();
Init MC Timer ()
(

Init SC Timer();

while (1) ; /* wait for interrupts */

[ mmmm e e s e e e o e e e e e e e S S S S
__interrupt void ISR MC Timer (void)
{

MCTCR MCTIF = 0; /* clear interrupt bit */

PDROO "= 0x01; /* invert Port 00 0 =)

}
__interrupt void ISR SC Timer (void)
{
SCTCR_SCTIF = 0; /* clear interrupt bit */

PDROO "= 0x02; /* invert Port 00 1 */

The above example demonstrates to configure the Main Clock Timer at an interrupt interval
of 1.049 seconds (approximately) and to configure Sub Clock Timer interrupt at an interval of
2 seconds (approximately). In the Main Clock Timer interrupt service routine Port 0 bit O is
toggled and in the Sub Clock Timer interrupt service routine Port 0 bit 1 is toggled.

MCU-AN-300216-E-V12 -12 - © Fujitsu Microelectronics Europe GmbH
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Chapter 3 Source Clock Timers Example

vectors.c

/* THIS SAMPLE CODE IS PROVIDED AS IS AND IS SUBJECT TO ALTERATIONS. FUJITSU */
/* MICROELECTRONICS ACCEPTS NO RESPONSIBILITY OR LIABILITY FOR ANY ERRORS OR */

/* ELIGIBILITY FOR ANY PURPOSES. */
A (C) Fujitsu Microelectronics Europe GmbH =
/* ___________________________________________________________________________ */
void InitIrgLevels (void)
{

ICR = (14 << 8) | 2; /*Priority Level 2 for Main Clock Timer of

MB9634x Series */
ICR = (15 << 8) | 2; /*Priority Level 2 for Sub Clock Timer of

MB9634x Series */

/* ISR prototype */
__interrupt void ISR MC Timer (void);
__interrupt void ISR SC Timer (void) ;

#pragma intvect ISR MC Timer 14 /* Main Clock Timer of MB9634x Series */
#pragma intvect ISR SC Timer 15 /* Sub Clock Timer of MB9634x Series */

© Fujitsu Microelectronics Europe GmbH -13 - MCU-AN-300216-E-V12
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4 Additional Information

Information about FUJITSU Microcontrollers can be found on the following Internet page:
http://mcu.emea.fujitsu.com/

The software example related to this application note is:
96340 src_clk_tmr
It can be found on the following Internet page:

http://mcu.emea.fujitsu.com/mcu_product/mcu_all software.htm

MCU-AN-300216-E-V12 -14 - © Fujitsu Microelectronics Europe GmbH
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