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This document describes how to use the sub-clock of MB95200H/210H series MCU to design a clock, and illustrates
the development with an example.
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1 Introduction

This document describes how to use the sub-clock of MB95200H/210H series MCU to design a clock, and illustrates the
development with an example.

2 Function Realization

This chapter introduces how to realize the function of a clock using sub-clock.

2.1 Clock Controller Initialization

To develop a clock, it is one of the best methods to use the watch prescaler whose source is the sub-clock, because the
sub-clock keeps operating as long as it is enabled, no matter if the system is in run mode or in sleep mode. First initialize
the clock controller and enable both main clock and sub-clock. (SYCC2: MOSCE =1; SYCC2: SOSCE =1).
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2.2 Watch Prescaler Initialization

The interval timer function continuously generates interrupt requests at regular intervals, using the sub-clock divided
by two as its count clock.

B The counter of the watch prescaler counts down and an interrupt request is generated whenever the selected
interval time has elapsed.

B The interval time can be selected from the following eight types:
The table below lists the eight types of intervals:

Table 1. Interval Times of Watch Prescaler

Interval time Interval time

(Sub-CR clock) (Subclock)

(2%% 2/Fegr b (2% % 2/F; 2
n=10 2048 [ms] 625 [ms]
n=11 4096 [ms] 125 [ms]
n=12 31.92 [ms] 250 [ms]
n=13 163.54 [ms] 500 [ms]
n=14 327 68 [ms] 1 [s]
n=15 65536 [ms] 2 [s]
n=16 1311 [s] 4 [s]
n=17 2621 [5] 8 [s]
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The flow chart below indicates how to enter watch prescaler mode:

Figure 1. How to Enter Watch prescaler Mode

Set the Watch Prescaler interval time{WPCR:WTC2 to WTCO )

v

Enable Watch Prescaler Interrupts(WPCRWTIE =1)

v

Clear the counter WPCR:WCLR = 1)

v

Set the interrupt level{ILR5)

v

Main Loop

A

[ Watch Prescaler Interrupt start ]

+

Clear the interrupt request flag{ WPCRWTIF = ()

v

Process any interrupt

Setting procedures are as below:
B |nitial setup
1. Setthe interrupt level. (ILR5)
2. Setthe interval time. (WPCR:WTC2 to WTCO)
3. Enable interrupts. WPCR:WTIE =1)
4. Clear the counter. WPCR:WCLR =1)
B Processing interrupts
1. Clear the interrupt request flag. (WPCR:WTIF = 0)

2. Process any interrupt.
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3 Register Introduction

This chapter introduces the registers related to the clock development.
For more on register setting, please refer to Chapter 6 and Chapter 12 of the MB95200 Series Hardware Manual.

3.1 Registers related to Clock Control
This part introduces registers related to clock control one by one.

3.1.1 System Clock Control Register (SYCC)
The system clock control register (SYCC) is used to select the machine clock division ratio, and indicate the sub-clock

oscillation stability.
Figure 2. System Clock Control Register (SYCC)

Address bif7  bif  bit5  bitd  bit3  bit2  bitt  bitd  Initial value
00074 - | - | - | - [SRDY| - |DW1|DNO | 0000X0te

ROWX ROMWX ROMWX ROWX RMWX ROWX RW  RW

Lb RCS1 RCS0 |Machine clock divide ratio selection bits
0 0 Source clock

0 1 Source clock/4
1 0 Source clock/8
1 1 Source clock/16
» SRDY Subclock oscillation stabilization bit
0 Indicates the subclock oscillation stabilization
wait state or subclock oscillation being stopped
1 Indicates subclock oscillation being stable

RMWX : Read only {Readable, writing has no effect on operation)
ROWX : Undefined bit (Read value is "0", writing has no effect on aperation)
RMW : Readable/wrilable (Read valug is the same as write value)

X Indeterminss state or subclock oscillation being stopped
* Initial value
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3.1.2 Oscillation Stabilization Wait Time Setting Register (WATR)
This register is used to set the oscillation stabilization wait time.

Figure 3. Oscillation Stabilization Wait Time Setting Register (WATR)

Address  bit7 bit6 bits bitd bit3 bit2 bit1 bit0 Initial value
0005+ | SWT3 | SW72 | SWT1 | SWTO |MWT3 | MWT2 | MWT1 |MWTD| 11111111=
RW RW RW RW RW RW RW RW

I—n-.ﬂmsmw"rzmwnw.-‘m 0";'1‘;;“:; Main Oscillation Clock Foi = 4 MHz
1 1 1 1 214-2 [(2™-2)Fcx [About 4.10 ms
TT T T[0T 2182 [(2%-2)Fex |About 2.05 ms
1T 11T 1707171 22 2 [(22-2VFca [About 1.02 ms
1 1 0 0 a2 | (2"- 2)Fen [511.5 us
T 10 [ 1 | 1| 202 [(29-2/Fcx|2555 s
i 0 i 0 29 2 [[2%-2)Fen [1275 s
1 0 0 1 289 |[2®-2)Fcx [B35 s
1 §] i] i] 219 (2?-21-'FCH 315 pus
0 1 i] i] 26_9 (EE - 2)Fex (155 ps
0 1 1 0 259 |[2°-2VFen [75us
0170711 24.2 |[2*-2WFen [35us
i} 1 i] 1] 23_9 (23—21-'F{:H 1.5 ps
oo [T 1 22_a [[2Z-2)Fen [05pus
OJo[1]0] 2-2 [(2"-2VFeu [0.0 ps
0 0 0 1 2.2 [(2"-2WFex |00 ps
Ol 0[0]0] 219 [@2-2VFeu [0.0ps
swTa|swT2|swT [swTo 2}'2";:; Sub-oscilation Clock Feu = 32,768 kHz

T 1T 11 [ 2% 2 [{2%-2VFe [About1.00 s

T 11 1[0/ 2% 2 [(27%-2VFe |About0.5s

T 1[0 [ 1282 [(2®-2VFc |About 0.25 s

1T [ 11007 212.9 [{(2%-2)VFe [About0.125 s
T10 1T [ 12" 2 [(27-2)Fc |About 62.44 ms
1101107 20 2 [(27-2YFe [About 31.19 ms
1100 1] 25-2 [(2°-2yFe.|About 15.56 ms
1 D007 28 2 [(2-2)Fc. [About7.75 ms
0 [ 1 [ 1] 1] 272 [(2"-2)Fer [About3.85 ms
01T [ 1 T07] 26_2 [(2°-2VFc. [About 1.88 ms
0 [ 1[0 1] 252 [(25-2)/Fc. |About 8155 pus
D100 29-2 [(2-2)FcL |Abould27.2 us
0 [0 [ 11 28-2 [(2°-2WFc. |Aboul 183.1 us
0 [0 [ 1[0 22-2 [(2%-2)Fc. |AboutB1.0 us
00 [0 1] 29-2 [(2-2¥Fe [00ps
OJo[O0oJO] 27-2 [{2"-2VFe [0.0us

RW . Readabla/writable (Read value is the same as write value)
. Initial value {For mask ROM products, you can specify the inital value when orderng ROM.)
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3.1.3 Standby Control Register (STBC)

The standby control register (STBC) is used to control transition from the RUN state to sleep mode, stop mode, time-
base timer mode, or watch mode, to set the pin state in stop mode, time-base timer mode, and watch mode, and to
control the generation of software resets.

Figure 4. Standby Control Register (STBC)

Address  bit7 b6 bits bBit4  hiB b2 b1 bit0 Initial value
0008« [ STP | SLP [ SPL [ SRST | TMD [SCRODY[MCROY] MRDY | 00000XXXa
ROW ROW  RW  ROW ROW  RWX RWX RWX

I—r MRDY Main clock ozcillation stabilization bit
0 Irsficaies main chodk oscillation siabilizafion wall stale or main clodk cscillation being slopped.
1 IrwScates this imain chock oo olls Bon has Dachime slabla.
MCROY Main CR clock oscillation stabilization bit
(1] Indicaies main CR dodk o scillation siahlizafion wail sisle or main CR dodk oscillation being slopped.
1 Inclicates main CR dodk o scillation has become stable,
SCRDY Sub-CR clock ozcillation stabilization bit
(1] Indficates sub-CR clock oscllation stabilir ation wail state of sub-CR dock oscillahion baing stopped.
1 InSicates sub-CR chock oscllation has beocome stable
™D ‘Watch bit
Read Write
] 0 s alweys read. Has o effect on operation.
4 . wian, dadk model, Subdeck mode/SubsCR dadk made
ames "f#:l!'r?."'a;?;md:"x Causes Fansifon o walkh mode
SRST Software reset bit
Read Write
(1] “0° s abways read. Has o eflsct on operafion
1 - Generates a 3-madhing clock resel signal
SPL Pin state setting bit
0 Holds external ping in Sair immeadislaly praceding sists in stop mods, limabase limer mode, of waleh mods.
1 Places exlenmal pins in & high mpadancs siale in S1op mode, Smabase Bmer mode, of wald mods.
P Sheep bit
Read Write
(1] “0F s abways read. Has o effsct on opseralion
1 - Causes ransiBon Lo @esp mods
Siop bit
sSTP 2 i
Read Write
(1] 0 s abaays read. Has o effect on ogeraion
1 - Causes fanslion o slop mods

RAMW © Wit anly (Wrizabla, 07 is raad)
RAY : Foadablofwritabio (Road vaua s $o samo as wit valua)
AWK ; Foad only (Haadabin, witng has no effect on operason)
- Undofnod
¢ Imal vaiua
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3.1.4 System Clock Control Register 2 (SYCC2)

The system clock control register 2 (SYCC?2) is used to indicate and switch the current clock mode, and control sub-
clock, sub-CR clock, main clock, main CR clock oscillations.

Figure 5. System Clock Control Register 2 (SYCC2)

Address bit7  bit6  bit5  bit4  bitd  bit2  bit!  bitd Initial value
000D+ | RCMI | RCMO | RCS1 | RCSO [SOSCE|MOSCE| SCRE | MCRE | 10100011
RWX RWX RW RW RW RW RW RW

LJ;‘—,:

L MCRE Main CR clock osdillation enable bit
0 Disables main CR clock oscillation
1 Enables main CR clock oscillation
»= SCRE Sub-CR dock oscillation enable bit
0 Disables sub-CR clock oscillation
1 Enables sub-CR clock oscillation
| MOSCE Main clock oscillation enable bit
0 Disables main dock oscillation
1 Enables main dock oscillation
»| SOSCE Subclock oscillation enable bit
0 Disables subclock oscillation
1 Enables subclock oscillation
= RCS1 RCS0 Clock mode selection bits
0 0 Sub-CR clock mode
0 1 Subclock mode
1 0 Main CR clock mode
1 1 Main clock mode
= RCM1 RCMD Clock mode monitor bits
0 0 Sub-CR clock mode
Subclock mode
Main CR clock mode

sl alo
o] =

Main clock mode

RAWX . Read only {Readable, writing has no effect on operation)
RfW . Readablefwrilable (Read value is the same as wrile value)
X . Indeterminate

. Initial walua
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3.2 Watch Pre-scalar Control Register

This part introduces the watch pre-scalar control register. The watch pre-scalar r control register (WPCR) is used to
select the interval time, clear the counter, control interrupts and check the status.

Figure 6. Watch prescaler Control Register (WPCR)

Address 7 bitt  bit5  bitd  bit3  bitZ  bit1  bid Initial value
oooBs [ wTIE [ wnie| - | - [wrcz [wrc1]wrco[weLr ]| oooooooos
RIRM1)W RW ROMWX ROWX R/X R RW  ROW
L lwelr Watch timer initialization .bit
Read Write
0 | "0"is always read Mo change,
Mo effect on operation
1 B Clears watch prescaler
counter
= Interval time Interval time
WTC2|WTC1 WTCD| o clock FoL=32.768kHz )|(Sub-CR clock FCru=100kHz )
1 o 0 2'%x 2/FcL (B2 5ms) 2" x 2/FcRL (20.48ms)
0 0 0 | 2" = 2FoL(125.ms) 2" % 2/FcrL (40.96ms)
0 o 1 2'% = 2/FCL(250.ms) 27 % 2/FCRL(B1.92ms)
0 1 0 2" % 2/FcL (500.ms) 2™ % 2/FcaL (163 .84ms)
0 1 1 2" = 2IFcL(1.8) 2" x 2IFCRL (327 68ms)
1 o 1 2% = 2IFcL(2.8) 2% x 2/FCRL (B55.36ms)
1 1 o 2% x 2/FcL(4.8) 2" % 2/FcRL(1.3118)
1 1 1 27 = 2IFcL(B.s) 27 x 2/FCRL(2.6218)
WTIE Interrupt request enable bit
0 Disables interrupt request output
1 Enables interrupt request output
Watch interrupt request flag bit
WTIF Read 2 ? Write
0 'n";te ;:LL';”; has Clears the bit
1 Interval time has No change,
elapsed Mo effect on operation

R(RM1).W : Readable/writable (Read value is different from write value, "1" is read by read-modify-write (RMW) instruction)

RW: Readable/writable (Read value is the same as write value)

RO X: Undefined bit (Read value is "0", writing has no effect on operation)
RO,W: Write only (Writable, "0" is read)

- Undefined

|:| Initial value
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3.3 Clock System Configuration Controller

The controller consists of the SYSC register, which is an 8-bit (bit 2 not used) register used to configure the clock and
reset system. Never forget to enable the main clock and sub-clock input by setting the corresponding bits in the

register.
Figure 7. Clock System Configuration Controller (SYSC)
bit 7 bit & bit 5 bit 4 bit 3 bit 2 bit 1 bit O Initial value
Address
OFE8 SYSC | PGSEL | PFSEL | EXCKA1 | EXCKO | ECOSL | - ‘ RSTOE | RSTEN | 11000011
R RN AW RN RN ROMANK RN RAW

|—> RSTEN | PF2 reset/GPIO function selact bit
[ Enables the general-purpose /O port function of the RSTX/PF2 pin
1 Enables the reset input function of the RSTX/PF2 pin

= RSTOE Reset output enable/disable bit
[ Disables the reset cutput function of the RSTX/PF2 pin
1 Enables the reset cutput function of the RSTX/PF2 pin

ECOSL ECO dock salact bit

[1] Selects the P12/EC0 pin as the external count clock input pin
1 Selacts tha PO4/ECJ pin as the external count clock inpudt pin
EXCK1 | EXCKO | HCLK source selact bits

o 0 Disables HCLK1/HCLK2 input {The main cscillation input at the
XWX pin is selected as the main oscillation dock input.)

[0 1 Salects P04 as the main oscillation clock input pin

1 0 Salacts P05 as the main oscillation dock input pin

1 1 Disables HCLK1/HCLK2 input (The main oscillation input at tha
X0/X1 pin is selacted as the main ascillation dock input.)

| PFSEL | PF1/PFO function select bit
a Selects the PF1/PF0 pins as main cock oscillator pins
1 Selects the PF1/PF0 pins as general-purpose 110 ports

PGSEL | PG1/PGO function select bit
a Selects the PG1/PG0 pins as subdock oscillator ping
1 Selects the PG1/PG0 pins as general-purpose /O ports

RAW  : Readable / Writable {The read value is the same as the write value.)
RO : Undefined bit (The read value s "0". Writing a value to it has no effect on oparation. )

|:| : Initial value
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4 Clock Precision

This chapter introduces the factors which may affect the precision of the clock developed.

To develop a clock using the sub-clock of MB95200 series MCU, two factors affecting clock precision need special

attention; one is sub-clock’s frequency. The interval timer function continuously generates interrupt requests at regular
intervals, using the sub-clock divided by two as its count clock. Interval time = 2nx2/FCRL, the interval time can be

selected from the following eight types:

Table 2. Interval Times of Watch Prescaler

Interval time Interval time
Sub-CR. clock case Sub-clock case
(2" % 2/Fepp*1) (2% % 2/Fep*2)
n=10 2048 [ms] 62.5 [ms]
n=11 40.96 [ms] 125 [ms]
n=12 £1.92 [ms] 250 [ms]
n=13 163.84 [ms] 500 [ms]
n=14 327.658 [ms] 1[s]
n=15 655,36 [ms] 2 [s]
n=16 1.311 [s] 4 [s]
n=17 2.621 [s] 8 [s]

It is recommended to use the sub-clock of 32.768 kHz frequency. The other factor affecting clock precision is the watch

prescaler interval time. The selection of interval time can be based on the formula interrupt time=1second/interval time,

the best selection is the interval time and interrupt time with the arithmetical compliment close to zero. For example: if the
sub-clock is 32.768kHz and the watch prescaler is interrupted four times in one second, the interval time is equal to
1.s/4=250ms. Besides, the order period of clock code also can make difference, so the simplification of clock code is very

important.
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5 Software Design

This chapter introduces software used in the clock development.

5.1 Software Development

Before performing this function, first initialize the system clock control registers, enable the main clock and sub-clock
input, initialize the watch prescaler register, and set up interrupt levels. If the oscillation becomes stable, the prescaler
starts operating, and an interrupt occurs. In interrupt processing, one second counts up automatically each time an
interrupt occurs. When the second counting reaches 60, one minute counts up, and the second counting returns to 0.
In the same way, when the minute counting has reached 60, one hour counts up, and the minute counting returns to O.

When the hour counting has reached 24, it clears to 0.

The flow chart is illustrated as below:

Figure 8. Flow Chart of Clock Design by Using Sub-clock

Initialize Clock Controller

v

Initialize Watch Prescaler

v

Second = 0;
Minuie = 0;
Hour = 0;

[Watch Prescaler(1 sec) interrupt ]

v

Second ++;

Judge if second
==60

h

Main loop j

Second =0;
Minute +1;

Judge if minute

Minute =0;

Hour +1;

Judge if hour
==24

Return  [*
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6 Sample Code

This chapter gives an example of clock development using the sub-clock.

The following example shows how to use the prescaler of sub-clock to develop a clock.

/= SAMPLE CODE */

/* Give a example for Clock */
/* Clock Controller initial */

void System SubC init (void) // Clock Controller initial

{
SYSC PGSEL = 0; // Enable sub-clock input
SYSC_PFSEL = 0; // Enable main-clock input

WATR = 0xCO;
STBC = 0x00;
SYCC2 = 0xFC; // Enable sub-clock and main-clock
SYCC = 0x00;
while (SYCC_SRDY) ;
}
/* Watch Prescaler initial */
void Watch prescalar initial (void)
{
WPCR = 0x46; // Enable interrupt, interval time = 1.s
WPCR WCLR = 1; // Clears watch prescaler counter
}
/* Watch Prescaler interrupt process */
__interrupt void Watch Prescalar Interrupt (void)

{

WPCR WTIF = 0; // Clear interrupt flag bit
C_Second++; // Second ++
Second output () ;
if (C_Second==0x3C) // 60 seconds
{
C_Second = 0; // Second return to 0

Clock minute process(); // Minute ++
}
}
/* Minute process*/
void Clock minute process(void)

{

C Minute++; // Minute ++

if (C_Minute == 0x3C) // 60 Minutes

{
C Minute = 0; // Minute return to 0
Clock hour process(); // Hour ++

WWW.Cypress.com Document No. 002-05453 Rev. *B 12
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/* Hour process*/
void Clock hour process (void)

{

C_Hour++; // Hour ++
Hour output () ;
if (C_Hour == 0x18) // 24 Hours
{
C Hour = 0; // Hour return to 0

}
}
/* Main process */
void main (void)
{
InitIrqLevels();// initialize Interrupt level and IRQ vector table
__ET(); // enable interrupt
C Second = 0;
C Minute = 0;
C Hour = 0;

System SubC_init(); // Clock Controller initial
Watch prescalar initial(); // Watch prescaler initial
while (1)

{
asm ("\tNOP") ;
asm ("\tNOP") ;
asm ("\tNOP") ;
}

Below is the initial vector:

void InitIrgLevels (void)
{

ILR5 = 0xFC; // IRQ20: Watch timer / counter
}

__interrupt void Watch Prescalar Interrupt (void);

#pragma intvect Watch Prescalar Interrupt 20 // IRQ20: Watch timer /
counter
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