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There is no change to this document as a result of offering the device as a Cypress product. Any
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capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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2003-06-23 V 1.0, first draft, DFi
2003-06-27 V1.1, added description of RTC start/stop behaviour, introduced
PRESCALER FAST macro, added runtime table and timing diagram, DFi

This document contains 10 pages.
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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 (eg. 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

© Fujitsu Microelectronics Europe GmbH -3- MCU-AN-391024-E-V11
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Chapter 1 Introduction

1 Introduction

The hour, minute and second values of the RTC module in the MB91360 series can be
set/updated immediately by usage of the UPDT bit in the WTCR control register. However
there are two restrictions with this approach:

1. For MB91360 series devices other than MB91F364G and MB91F369GA, the RBUS
clock must be higher than the oscillation clock when using the UPDT bit (e.g. RBUS
clock=2MHz, oscillation clock=4MHz is not allowed).

2. The time from updating the RTC value until the new value can be read out from the
WTSR, WTMR, WTHR registers, is up to one second (until the next subsecond
overflow) in MB91F364G and MB91F369GA.

For these cases, a workaround is described in this document in order to update the RTC
quickly. In the workaround, only the WTCR.ST and WTCR.RUN bits are used to update the
hour, minute and second registers. With the described routine, the RTC update takes
approx. 15 us. For detailed runtimes, refer to Table 1.

© Fujitsu Microelectronics Europe GmbH -5- MCU-AN-391024-E-V11



FUTIDTSU UPDATE RTC

Chapter 2 RTC update mechanism

2 RTC update mechanism

This section describes the behaviour of the RTC during start/stop.

When starting the RTC by writing 1 to the WTCR_ST bit, the values, which were written into
the hour, minute and second registers WTHR, WTMR and WTSR are transferred to the
counter. Only after the next subsecond overflow (i.e. after one second), these values + 1
second can be read out by read accessing WTHR, WTMR and WTSR. However the WTHR,
WTMR and WTSR input latches are not updated. l.e. if the RTC is stopped and restarted,
the RTC is set to the hour, minute and second which was originally written into the WTHR,
WTMR and WTSR register.

l.e. if 07:12:40 is written into the WTHR, WTMR and WTSR register and the RTC is started
by writing 1 to the WTCR.ST bit, 07:12:41 can be read from WTHR, WTMR, WTSR after the
next subsecond overflow. If the RTC is stopped after some time, e.g. at 07:13:58, by writing
0 into WTCR.ST, and restarted hereafter, the next value which can be read from WTHR,
WTMR and WTSR (one subsecond overflow after WTCR.ST was set to 1) is 07:12:41.

2.1 RTC block diagram

Cacillation
clock 102 Clock 21hit Prescaler
| Divider co * WOT
EM
“

Sul-second
register

LIFOT) BT _Second Counter Minute Counter Hour Counter
uPoT] L'_l &lch

EM
LoAD CC i [l

| Second/Minute/Hour register

MWTED JNTO 'NTE1 'NT1 I 'NTEE 'NTE I
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3 Algorithm

This section describes the quick RTC update algorithm for MB91F364G and MB91F369GA.
Although it can be used for all devices of the MB91360 series, the usage of the UPDT bit is
more convenient, if certain requirements are fulfilled (please refer to section 1).

8)
9)

Start of set_rtc_routine (approx. time t1 in Figure 1)

Save prescaler register WTBR

Save control register WTCR

Stop RTC, disable interrupt (WTCR=0) (approx. time t1 in Figure 1)
Wait until RTC has stopped (wait until WTCR.RUN==0)

Write new value into hour, minute and second register (WTHR, WTMR and WTSR).
Second value must be decremented by one, because the RTC runs until subsecond
overflow occurs, thus incrementing the second register. Since the prescaler is set to
PRESCALER_FAST (small prescaler value e.g 2), the susbescond overflow will
occur some s later and not one second later.

Set prescaler register WTBR to PRESCALER_FAST (small prescaler value e.g 2) in
order to generate a subsecond overflow as fast as possible to update the WTHR,
WTMR and WTSR output latch (read access value). Note that the prescaler must not
be smaller than stated in Table 1, otherwise more than one subsecond overflow
could occur before the RTC can be stopped by the software (step 11).

Disable interrupts in order to be able to stop RTC directly after subsecond overflow.
Start RTC (WTCR.ST=1) (approx. time t2 in Figure 1)

10) Wait for subsecond overflow (wait until WTCR.INT0==1) (overflow appearance

approx. at time t3 in Figure 1)

11) Stop RTC (WTCR=0) (approx. time t3 in Figure 1)

12) Enable interrupts.

13) Wait until RTC has stopped (wait until WTCR.RUN==0)

14) Write new value into hour, minute and second register (WTHR, WTMR and WTSR)

Second value must not be decremented by one. Since the prescaler is set to its
original value, the second register is incremented automatically after one second.

15) Restore prescaler register WTBR (correct prescaler value e.g 0x1E847F for 4AMHz

oscillation clock)

16) Restore control register WTCR (restart RTC) (approx. time t4 in Figure 1)
17) clear overflow flag WTCR.INTO

An implementation of this algorithm can be found in section 4. The runtime (time t4-t1 in
Figure 1) of the set _rtc clock function is listed in Table 1.

© Fujitsu Microelectronics Europe GmbH -7- MCU-AN-391024-E-V11
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core clock | resource | oscillation | PRESC | runtime
CLKB clock clock ALER_ | set_rtc clock
CLKR FAST

[MHZz] [MHZz] [MHZz] [us]

64 32 4 3 11 us
64 16 4 3 12 ps
48 24 4 3 13,7 ps
48 16 4 3 14,2 ps
16 16 4 8 34,8 ps
2 2 4 50 269 ps

Table 1
t12 13 4
WTHR. WTMR. WTSR old X new X newttsec X new+2sec

WTHR. WTMR. WTSR x )( new

| neaw -1cAr |

prescaler oriainal ) ; oriainal

PRESCALER FAST

WTCR ST |_

Figure 1 Note: The timescale of this figure is not exact.
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/*****************************************************************************

set rtc clock

* function set hour,
*

*

*

* par:

* in: char h

* char m

* char s

* out: -

*

minutes and second to RTC

For fast setting of the rtc the
prescaler is set to a minimum value to speed up
the clocking of the new values to RTC registers.

hours for rtc

minutes for rtc

seconds for rtc

****************************************************************************/

#define PRESCALER_ FAST 50

void set rtc clock (unsigned

{

WORD wtcr original;
DWORD prescaler original;

char h, unsigned char m,

unsigned char hour, min, sec;

sec=s;

min=m;

hour=h;

prescaler original = get rtc prescaler();

wtcr original = WTCR; // save value before changing
WICR = 0x0000; //

while (WTCR RUN == 1);

if (s!=0) s--;

!/
//
//

else
{
s = 59;
if (m!=0) m--;
else
{
m = 59;
if (h!=0) h--;
else h=23;
}
}
WTSR = s;
WTMR = m;
WTHR = h;
set rtc prescaler (PRESCALER FAST);
__DI(O):
WTCR ST = 1;
while (WTCR_INTO == 0);
WTCR ST = 0;
_EIQO):
while (WTCR RUN == 1);
WTSR = sec;
WTMR = min;
WTHR = hour;

set rtc prescaler (prescaler original);

WICR = wtcr original;
WTCR_INTO = 0;
return;

!/

//

unsigned char s)

stop and disable interrupt reset int flag

wait until rtc has stopped

subtract one second

to have the right time after clock

set second (decremented by one)

set minute
set hour
// set fast clock
disable interrupts
start rtc
wait for sec overflow
stop rtc
enable interrupts
wait until rtc has stopped

set second
set minute
set hour

// reload original settings

// reload original settings

clear overflow flag

© Fujitsu Microelectronics Europe GmbH
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/*****************************************************************************
* set rtc prescaler
function :set the prescaler value to rtc
par:

*

*

in: -
out: DWORD prescaler value
*****************************************************************************/

*

void set rtc prescaler (DWORD Xx)

{
WTBR_HIGH = (BYTE) (x / 0x10000) & OxFEF;
WTBR MID (BYTE) (x / 0x100) & OxFF;
WTBR_LOW (BYTE) (x / Oxl) & OxFF;

/*****************************************************************************

* get rtc prescaler
* function :read out the prescaler value of rtc

* par:
* in: -
* out: DWORD prescaler value

*****************************************************************************/

DWORD get rtc prescaler (void)
{
return ((WTBR_HIGH&OXlF) *0x10000 + WTBR_MID * 0x100 + WTBR_LOW);
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