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F2MC-8FX Family MB95430 Series 16-bit FRT and OCU Application Note

Associated Part Family: MB95430 Series

This application note introduces the functions of 16-bit Free-Run Timer and Output Compare Unit, and how to

configure them. The related codes were also given in this application note.
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1 Introduction

This application note introduces the functions of 16-bit Free-Run Timer and Output Compare Unit, and how to
configure them. The related codes were also given in this application note.

2 Feature of 16-bit OCU and FRT

This chapter introduces the features of OCU and FRT.

2.1 OCU and FRT Block Diagram

The 16-bit Output Compare Unit is used for generation of pulse sequences. It consists of a 16-bit Free-Run Timer,
two compare registers, one compare buffer register for each compare register, two compare output pins, and several
control registers. If the value written to the compare register matches the 16-bit Free-Run Timer count value, the
output level of the pin can be toggled and an interrupt will occur.

Figure 2-1 shows the block diagram of 16-bit OCU.
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Figure 2-1: OCU Block Diagram
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The 16-bit Free-Run Timer consists of a 16-bit up/down counter, compare clear buffer register and a control status
register. The count values of this timer are used as the time base of the Output Compare Unit.

Figure 2-2 shows the block diagram of 16-bit Free-Run Timer.
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Figure 2-2: FRT block diagram
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2.2 OCU and FRT Registers

2.2.1 Registers Associated with Output Compare Unit

The OCU module has two channels—OUTO, OUT1. Each of them has a 16-bit Output Compare Register and a 16-bit
Buffer Register. The Output Register and Buffer Register locate at the same address. The Output Registers are read-
only, and the Buffer Registers are write-only. They can be accessed as the way mentioned in section 2.2.2.

Table 2-1 shows the Registers associated with the output compare unit.
Table 2-1: OCU Registers

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl Bit 0 D\Z{ﬁju;t
OCCPO0O/BOH Output Compare Register 0/ Buffer Register 0 H b’00000000
OCCP0/BO L Output Compare Register 0/ Buffer Register O L b’00000000
OCCP1/B1H Output Compare Register 1/ Buffer Register 1 H b’00000000
OCCP1/B1L Output Compare Register 1/ Buffer Register 1 L b’00000000

OoCsL ICP1 ICPO ICE1 ICEO - - CST1 CSTO b’00000000

OCSH -- CMODO | OTE11l OTE10 OTEO1 | OTEOO OTD1 OTDO b’01000000

eocs | ST - BTS1 | BUF1 - - BTSO | BUFO | b00000000

OCMCR - FDEN1 INV1 CMPMD1 - FDENO INVO CMPMDO b’00000000
OocuocC -- -- - - - OCSTPSEL b’00000000
2.2.2 Registers Associated with Free-Run Timer
Table 2-2 shows the Registers associated with the free-run timer.
Table 2-2: FRT Registers
Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl Bit 0 Default
Value
CPCLRH Timer Compare Clear Register H b'11111111
CPCLRL Timer Compare Clear Register L b’11111111
CPCLRBH Timer Compare Clear Buffer Register H b’11111111
CPCLRBL Timer Compare Clear Buffer Register L b’11111111
TCCSL IVF IVFE STOP MODE CLR CLK2 CLK1 CLKO b’00000000
TCCSH -- FSEL - - - -- -- -- b’01000000
ETCCSL -- -- CNTDIR -- BFE IRQZF IRQZE CNTMD b’00000000
ETCCSH -- CIMS2 CIMS1 CIMSO - ZIMS2 ZIMS1 ZIMSO0 b’00000000

The compare clear buffer registers (CPCLRBH/L) exist at the same address as the compare clear registers
(CPCLRHI/L). The compare clear buffer registers are write-only registers, and the compare clear registers are read-
only registers. Two of them are 16-bit registers, please always use one of the following procedures to write or read
them:

m  Use 16-bit access instructions to write or read them (Such as “MOVW?”).

m  Use byte access instructions to write or read upper part first, and then lower part (Such as “MOV”).
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2.5.1

2.5.2

Pins Setting of OCU

The OCU module has two pairs of output. The PGO or P70 can be configured as OUTO, and the PG1 or P73 can be
configured as OUT1. The configuration is as below:

SYSC2_OUTSELO = O: OuUTO -- P70.
SYSC2_OUTSELO = 1: OuUTO -- PGO.
SYSC2_OUTSEL1 = 0: OUT1 -- P73.
SYSC2_OUTSEL1 = 1: OUT1 -- PG1.

In order to output the output compare signal, the user should enable the channels by OCSH_OTEn; otherwise the pin
status was controlled by GPIO or other peripherals. It is also recommended to initialize the pin to a safe status before
disable the OCU channels.

Relationship with Voltage Comparator
The OCU module can be stopped by voltage comparator output if OTE00, OTE 01(OTE10, OTE11) are set as 11.

The user can configure the register OCUOC to decide which voltage comparator and what edge will stop the OCU.
Interrupt

Free-Run Timer interrupt

To FRT, the interrupt request will happen at the point of zero-detection or compare clear depending on the setting if
the interrupts were enabled first. The user also can mask the interrupt for several matches by setting the ETCCSH
register.

OCU interrupt
To OCU, each channel has an interrupt respectively. When output compare occurred, the interrupt flag will be set.

If an interrupt is enabled, the priority of the interrupt should be set in the vector.c file. The interrupt vectors are:

Table 2-3: Interrupt Vectors

Interrupt Interrupt Interrupt level setting register Vector table address
source request no. - : :
Register Setting bit Upper Lower

Output compare .

chO match IRQO7 ILRO7 LO7[1:0] FFECH FFEDH
Output compare .

chi match IRQO8 ILROS LO8[1:0] FFEAH FFEBH
1o-bit Free-Run IRQ14 ILR14 L14[1:0] FFDEH FFDFH

Www.Cypress.com
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3 Software Operation

This chapter introduces the software operation of output compare unit.

The OCU have a 16-bit free-run timer which supplies the time base. To set the free-run timer is prerequisite. In this
AN, the sample code of FRT will be given. For more information about free-run timer, please refer to the chapter’16-

bit Free-run Timer”.

3.1 Setting Procedure

3.1.1 Free-Run Timer

Set the free-run timer count clock by TCCSL_CLKO~CLK2.
Select the count mode of FRT by ETCCSL_CNTMD.

Write the compare clear value to CPCLRH/L.

Clear the free-run timer counter by TCCSL_CLR.

Enable compare clear buffer if necessary.

Enable compare clear or zero detection interrupts if necessary.
Set compare clear or zero detection interrupts mask if necessary.

Enable the timer after OCU has been configured.

3.1.2 Output Compare Unit

Select output pin.
Write the output compare value to OCCPO and OCCP1.
Set the compare match output by OCMCR_CMPMDn.

Enable output compare buffer if necessary.

Select the data transfer point if the buffer is enabled by EOCS_BTSn.

Define compare output mode for channel 1 by OCSH_CMODO.
Select the Initial level of the output compare pins by OCSH_OTDn.
Select the Hardware Stop trigger source if necessary.

Enable the interrupts if necessary.

Enable the output compare pins by OCSH_OTE.

Enable the output compare operation by OCSL_CSTn.

WWW.Cypress.com Document No. 002-05007 Rev.*A
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3.2 Operation Mode

3.2.1 Output Pulse Sequences with Phase Difference
Figure 3-1 shows the pulse sequences with phase difference.

Figure 3-1: Pulse Sequence with Phase Difference

Counter value
FFFFy
BFFFy
7FFFy
3FFFy
0000y

Reset |

OCCPO value | " BFEE : :

OCCP1 value [ " TFFF, :
ouTo I S
ouT1 | i

Compare 0
interrupt I

CoRarSt

Note: In this figure, the initial value is "0" for both pins.

See the Figure 3-1, the OUTO and OUT1 have the same period and duty, but the raising edge and falling edge
happened at different point. The difference between the raising edges is phase difference. In order to output the
desired sequences, the free-run timer operates in up-count mode. Suppose the same clock input, the compare clear
register value decides the period of the pulse sequence. The user can modify the compare clear register value by
writing different value to the register CPCLRH/L. The difference of OCCP0O and OCCP1 produces the phase
difference of the pulse sequences.

The period (up-count mode) can be calculates by the formula below:

Period =2* (1/MCLK)*(1/Pre-scale)*CPCLRHIL. (3-1)
Pre-scale: free-run timer pre-scale.
So,

CPCLRH/L = Period*MCLK*Pre-scale/ 2. (3-2)
Suppose:

FCH = 4M, MCLK =4M, frequency = 20k, Pre-scale =1/4.
Then:

CPCLH/L = 25.
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The code in Figure 3-2 shows the example step required to configure the FRT and OCU module. P70 and P73 are
selected as the output pins. The Free-Run Timer is in up-count mode. The pre-scale is 1:4. Buffer is enabled. The

Initialization

Free-Run Timer and OCU function are all disabled at first in initialization code.

Note: Ensure that a value is written to the compare registers before enable the compare operation

Figure 3-2: Initialization Code

SYSCZ2_OUTSELA =

3YSC2_0UTSEL1
DDR7?_P78 = 1;
DDR7Y_P7¥3 = 1;

PDR7_P78 = B;
PDR7?_P73 = 8;
TCCSH = 8z48;
TCCSL = 8x2nA;
ETCCSH = 8z8;
ETCCSL = 8=88;
GPCLERH = B=FF;
CPCLRL = 8=FF;
OCSL = @8xe0;
OCSH = 8xaa;
EOCS = B8x11;
OCCPFBH = 8=BF;
OCCPBL = B8=FF;
OCCP1H = 8x7F;
OCCPI1L = 8=FF;

£
£
£
£

£

£/

£
£
£
£

i

select OUTA output pin
select OUT1 output pin
oUTA output
DUT1 output
DUT8 output
OuT1 output

8 first
8 first
count clock have no diwvision
clear timer

disable timer first

count clock=1/74=MCLK

no interrupt mask

up count mode

interrupt disabled

write upper register first
then down register

disable compare operation first
initialize chB&ch1 to @

disable output

ch1 reverses upon comp regqgl
buffer enabled

transfer data at zero point
write upper register first

then down register

3.2.2

Output Pulse Sequences with Dead Time
Pulse sequence with dead time is usually used to drive H-bridge. The OCU can’t output two channels of PWM signal,
but it can change the frequency of the two pulse sequence easily. So, it is useful for PFM method in H-bridge driving.
Figure 3-3 shows the waveform.

The CPCLRH/L is available through the formula (3-2). The duty of the pulse sequences are 50%.

Www.Ccypress.com
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Figure 3-3: Pulse Sequences with Dead Time

Count Value

FFFF

BFFF — -

AP
5555
0000

RESET |

OCCPO

AAAA

OCCP1 5555

ouTo

oOuTH

]

—

?:.
|

Dead time can be calculated like this
Dead Time = (OCCPO-OCCP1) *(1/MCLK)*(1/Pre-scale)
Changing the value of OCCP0-OCCP1 will change the dead time.
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m  |nitialization

In this mode, the Free-Run Timer is in up/down mode. The value of CPCLRHIL is default as OXFFFF. The OCCPO
and OCCP1 are written as 0OXAAAA and 0X5555 respectively that the difference produces the dead time. Figure 3-4
shows the initialization code

Figure 3-4: Initialization for Pulse Sequence with Dead Time

SYSC2_OUTSELG = B8; ff select OUTH output pin

SYSC2 OUTSEL1 = 8; fFf select DUTA output pin
DDR7_P78 = 1; FF OUTH output

DDR7_P73 = 1; Ff OUT1 output

PDR7_F78 = 8; £ 0DUTH output B first

PDR7 P73 = B; FF OUT1 output 8 first

TCCSH = B8x40; F/ count clock have no division
TCCSL = BxX2A; £/ clear timer

£/ disable timer First
Ff count clock=174*MCLE

ETCCSH = @x8; FF no interrupt mask
ETCCSL = 8x89; Ff upfdown count mode

f£f interrupt disabled
CPCLRH = B8xFF; Ff write upper register First
CPCLRL = 6xFF; F# then douwn register
OCSL = @8xa8; ff disable compare operation first
OCSH = 8xa8; fFf dnitialize chB&ch1 to 8

Ff disable output
£f chl reverses upon comp reqgl

EOCS = B8x11; Ff buffer enabled

7/ transfer data at zero point
OCCPAH = BxAA; Ff write upper register First
OCCPOAL = OxAA; F# then douwn register

OCCP1H = B8x55;
OCCP1L = B8x55;

WWW.Cypress.com Document No. 002-05007 Rev.*A 10
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Output PWM
The OCU module can generate one channel of PWM through OUT1 when the bit OCSH_CMODO was set as 1

Figure 3-5 shows the PWM waveform.

Figure 3-5: PWM Waveform

Counter value
FFFFy
BFFFy
TFFFy
3FFFy
0000y

Reset

OCCPO value I
OCCP1 value
ouTo
ouT1

Note: In this figure, the initial value is "0" for both pins

The period can be calculated as:
Period = (1/MCLK)*(1/Pre-scale)*CPCLRHI/L. (3-3)

Pre-scale: free-run timer pre-scale.

So,
CPCLRH/L = Period*MCLK*Pre-scale (3-4)
If the Free-Run Timer is in up/down mode, the period will be calculated by formula (3-1)
The duty will be changed when change the value of OCCPO. Keep the OCCP1 unchanged, modify OCCPO to

OXFFFF, the duty of the OUTL1 will be larger.

11
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m  |nitialization
The output channel 1 was configured as reversing upon a match with compare register 0, 1 in this mode. Changing
the value of the OCCPO will change the duty of PWM waveform.

Figure 3-6 shows the initialization code for PWM.

Figure 3-6: Initialization code for PWM

SYSC2_OUTSELS = B; ff select OUTA output pin
SYSC2 OUTSEL1 = 8; /7 select OUT1 output pin
DDR7? P78 = 1; 7 OUTH output
DDR7_P7¥3 = 1; £/ DUT1 output
PDR7? P78 = B; 7 DUTH output B8 first
PDR? P73 = B; 7 0UT1 output B8 first
TCCSH = Bxz48; f// count clock have no division
TCCSL = B8x2hA; ff clear timer

/7 disable timer first

/7 count clock=1/4=MCLK
ETCCSH = 8x8; £/ no interrupt mask
ETCCSL = Bx88; £/ up count mode

/7 interrupt disabled
CPCLRH = BxFF; £/ write upper register first
CPCLREL = BxFF; /7 then down register
OCSL = B8x84a; /7 disable compare operation first
OCSH = Bx48; ff initialize ch@&ch1 to @

// disable output

// ch1 reverses upon comp reg@,
EOCS = B8z11; f/# buffer enabled

/7 transfer data at zero point
OCCPFBH = BxBF; £/ write upper register first
OCCPBL = BxFF; /7 then down register
OCCP1H = 8x7F;
OCCP1L = 8xFF;

WWW.Cypress.com Document No. 002-05007 Rev.*A 12



YPRESS

Embedded in Tomorrow™

I
W,
@

F2MC-8FX Family MB95430 Series 16-bit FRT and OCU Application Note

4 Influence of Some Bits

4.1 EOCS_BTSn

EOCS_BTSn decide at which point the output compare buffer register value was transferred to the output compare
register when the buffer function is enabled.

m EOCS_BTSnh = 0, the transformation happened at zero-detection of FRT.
Figure 4-1: Transform at Zero-detection

Count Value 1 Compare clear event Compare clear event
FFFF o oy
PN N
BFFF N =
, . / .
ABAN ~ p m
5555 — N < LN
o0 | L ~ NN
| Zerodetect event i 7ero detect event
RESET | | | '
OCcPB | 5555 AAAA
OCCP 5555 L | AAAA i
ouT I —
INTERRUPT

EOCS_BTSn = 1, the transformation happened at compare-clear of FRT.
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Figure 4-2: Transform at Compare Clear

Count Value .Compareclear event .Compareclear event
FFFF e

S
BFFF - —
AAAA |
5555 E 4
0000 /. | N

L

RESEl |

OCCPB | 5555 ; | AAaa

0CCP | 5555 E | AAAA

ouT |

INTERRUPT |

4.2 OCMCR_CMPMDn
This bit is used to change the pin output level immediately after a match occurred when pin output is enabled.

= OCMCR_CMPMDn =0

In this mode, the pin level will reverse against previous value. So, the initial level of pin should be taken care. Figure
4-3 shows the waveform.
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Figure 4-3: Waveform for CMPMDn=0

Count Value

Compare clear event

BFFF
AAAA : ,
5555 S /D N /D as

o \ I LY H
0000 /i NN NN NS

Y

RESET

L

occpP u :5555 - |

CMP_FLAG rﬂ__ é LJ ! LJ
ouT | T
©n

out | ] |
INTERRUPT

(OUT=1 5t 1st match)

L

(OUT=0 at 1st match)
. |

= OCMCR_CMPMDn =1

In this mode, the output pin level will be set as 1 when Free-Run Timer is in the up-count, and be cleared when Free-
Run Timer is in down-count. The Initial value of the output pin will not be concerned in this mode.

Figure 4-4: Waveform for CMPMDn= 1

Count Value

BFFF
Com pare clear event
AAAA ] /.}\ E

5555 ALNE—4

7 i El T
NSNS TN N

'\I/!:lf.:.\_/ /
Zerp detpct event |

A J

RESET |

B I

OCCP 5555

CMP_FLAG R |_j

oor [T L TL L e
INTERRUPT
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OCMCR_FDENnN (n=0, 1)

This bit is used for “Full duty range function” for ch0 or ch1.

When FDENN = 0, the Full duty range function feature is disabled.

When FDENN =1, the Full duty range function feature is enabled (Must set OCSH_CMODO = 0).
If FDENn = 0.

Output level toggles when a match of the Free-Run Timer Value with the compare register (OCCPn) occurs.
If FDENNn =1 and COMDO0=0

When OCCPn= 0, then the output of OCU is independent of the Free-Run Timer value.

OUTn = OCMCR_INVn;

When 0<OCCP0<CPCLR

The output of OCU depends on CMPMDn bit.

When OCCP0>= CPCLR

The output of OCU depends on OCU compare flag at compare clear event.

If CMP_FLAG =0, then OUTn =-OCMCR_INVn.

If CMP_FLAG =1, then OUTn is no change.

CMP_FLAG is set at compare match event and reset at compare clear event.

Figure 4-5 shows the waveform when FDEN =1, CMPMDO= 0, INVO = 0.

Figure 4-5: Waveform of Full duty range

Count Value

BFFF
Compare clear event

AAAA . . . .
AN N : P &
5555 AR /. /N /N L .

oo o /: AN
0000 JUUNSENS NS N \/

Y

RESET |

occr

CMP_FLAG TJ

ouT | [OUT-0 at 1et match)

5555 | i BEFF
|

(ar) ! i !

ouT J |_ J (QUT=1at 1st match)
INTERRUPT
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Additional Information
For more information on Cypress products, please visit the following websites

http://www.cypress.com/cypress-microcontrollers
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A Appendix
A.1  Sample Code

Projectl: Pulse sequences with phase difference

#include "mb95430.h"

2
Name : InitFRTandOCU ()
Function : Initialize the Free-Run Timer and OCU module
Input : void
Output void
________________________________________________________________________________ */
void InitFRTandOCU (void)
{
SYSC2 OUTSELO = 0; // select OUTO output pin
SYSC2 OUTSEL1l = 0; // select OUT1 output pin
DDR7 P70 = 1; // OUTO0 output
DDR7 P73 = 1; // OUT1 output
PDR7 P70 = 0; // OUTO output 0 first
PDR7 P73 = 0; // OUT1l output 0 first
TCCSH = 0x40; // count clock have no division
TCCSL = O0x2A; // clear timer
// disable timer first
// count clock=1/4*MCLK
ETCCSH = 0x0; // no interrupt mask
ETCCSL = 0x08; // up count mode
// interrupt disabled
CPCLRH = OxFF; // write upper register first
CPCLRL = OxFF; // then down register
OCSL = 0x00; // disable compare operation first
OCSH = 0x00; // initialize chO&chl to O
// disable output
// chl reverses upon comp regl
EOCS = 0Ox11; // buffer enabled
// transfer data at zero point
OCCPOH = O0xBF; // write upper register first
OCCPOL = OxFF; // then down register
OCCP1lH = O0x7F;
OCCP1lL = OxFF;
}
/* _______________________________________________________________________________
Name : EnableFRTandOCU ()
Function : Enable the Free-Run Timer and OCU module
Input : void
Output : void
________________________________________________________________________________ */

void EnableFRTandOCU (void)

{
TCCSL CLR = 1; // clear FRT counter
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/*
take care here, strongly recommend to write 0 to TCDTH/L !!!!
*/
TCDTH = 0;
TCDTL = 0;
OCSH = 0x28; // output channels are enabled
// if HW_STOP=0
OCSL CSTO 1; // enable output compare( operation
OCSL CST1 = 1; // enable output comparel operation
TCCSL_STOP = 1; // start free-run timer counting
}
2 .
Name DisableFRTandOCU ()
Function Disable the Free-Run Timer and OCU module
Input void
Output void
________________________________________________________________________________ */
void DisableFRTandOCU (void)
{
OCSH = 0; // output channels are disabled
// the pin are controlled by GPIO
TCCSL_STOP = 0; // stop free-run timer counting
OCSL_CSTO = 0; // disable operation
0CSL, _CST1 = 0;
}
/* delay */
void Delayms (unsigned char cnt Dly)
{
unsigned char i;
for(; cnt Dly > 0 ; cnt Dly-- )
{
for(i =250 ; i > 0 ; i--)
{
__wait nop ();
__wait nop ();
__wait nop ();
__wait nop ();
__wait nop ();
__wait nop ();
}
}
}
main ()
{
__DI(); // disable interrupt
SYCC = 0x01; // MCLK = (1/4)*8M
InitFRTandOCU () ; // enable interrupt
_EI(0);
Document No. 002-05007 Rev.*A 19
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while (1)

{
EnableFRTandOCU () ;
Delayms (100) ;
DisableFRTandOCU () ;
Delayms (100) ;

—
—

Project 2: Output Pulse Sequences with Dead Time

#include "mb95430.h"

/* _______________________________________________________________________________
Name : InitFRTandOCU ()
Function : Initialize the Free-Run Timer and OCU module
Input : void
Output : void
________________________________________________________________________________ */
void InitFRTandOCU (void)
{
SYSC2 OUTSELO = 0; // select OUTO output pin
SYSC2 OUTSEL1l = 0; // select OUT1 output pin
DDR7 P70 = 1; // OUTO output
DDR7 P73 = 1; // OUT1 output
PDR7 P70 = 0; // OUTO output 0 first
PDR7 P73 = 0; // OUT1 output 0 first
TCCSH = 0x40; // count clock have no division
TCCSL = 0x2A; // clear timer
// disable timer first
// count clock=1/4*MCLK
ETCCSH = 0x0; // no interrupt mask
ETCCSL = 0x08; // up count mode
// interrupt disabled
CPCLRH = OxFF; // write upper register first
CPCLRL = OxFF; // then down register
OCSL = 0x00; // disable compare operation first
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OCSH = 0x40; // initialize chO&chl to O
// disable output
// chl reverses upon comp regQ,1
EOCS = 0x11; // buffer enabled
// transfer data at zero point
OCCPOH = O0xBF; // write upper register first
OCCPOL = OxFF; // then down register
OCCP1H = 0x7F;
OCCP1L = OxFF;
}
2
Name EnableFRTandOCU ()
Function Enable the Free-Run Timer and OCU module
Input void
Output void
________________________________________________________________________________ */
void EnableFRTandOCU (void)
{
TCCSL CLR = 1; // clear FRT counter
/*
take care here, strongly recommend to write O to TCDTH/L !!!!
*/
TCDTH = 0;
TCDTL = 0;
OCSH = 0x68; // output channels are enabled
// 1f HW_STOP=0
OCSL CSTO = 1; // enable output compare(Q operation
OCSL CST1 = 1; // enable output comparel operation
TCCSL_STOP = 1; // start free-run timer counting
}
I ————
Name DisableFRTandOCU ()
Function Disable the Free-Run Timer and OCU module
Input void
Output void
________________________________________________________________________________ */

{
TCCSL_STOP = 0;

OCSH = 0x80;

OCSL_CSTO0 = 0;
OCSL_CST1 = 0;
}
/*delay*/
void Delayms

{

(unsigned char cnt Dly)

unsigned char i;

// stop free-run timer counting

// output channels are disabled
// the pin are controlled by GPIO

// disable operation
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for(; cnt Dly > 0 ; cnt Dly-- )

for(i =250 ; 1 >0 ; i--)

{
__wait nop
__wait nop
__wait nop
__wait nop
__wait nop
__wait nop

~e

o~

~e

~e

~ o~ o~~~ —~
—_— — — — — —
~e ~

—
—

main ()

{
_DIO // disable interrupt
SYCC = 0x01; // MCLK = (1/4)*8M
InitFRTandOCU () ; // enable interrupt
_EIQ:
while (1)

{
EnableFRTandOCU ()

Delayms (100) ;
DisableFRTandOCU () ;
Delayms (100) ;

}
Project 3: Output PWM

#include "mb95430.h"

/* _______________________________________________________________________________
Name : InitFRTandOCU ()
Function : Initialize the Free-Run Timer and OCU module
Input : void
Output : void
________________________________________________________________________________ */
void InitFRTandOCU (void)
{

SYSC2 OUTSELO = 0; // select OUTO output pin

SYSC2 OUTSEL1l = 0; // select OUT1 output pin

DDR7 P70 = 1; // OUTO output

DDR7 P73 = 1; // OUT1 output

PDR7 P70 = 0; // OUTO output 0 first

PDR7 P73 = 0; // OUT1 output 0 first

TCCSH = 0x40; // count clock have no division

TCCSL = 0x2A; // clear timer

// disable timer first
// count clock=1/4*MCLK

ETCCSH 0x0; // no interrupt mask
ETCCSL = 0x08; // up count mode
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// interrupt disabled
CPCLRH = O0OxFF; // write upper register first
CPCLRL = OxFF; // then down register
OCSL = 0x00; // disable compare operation first
OCSH = 0x40; // initialize chO&chl to O
// disable output
// chl reverses upon comp regQ,1
EOCS = 0x11 // buffer enabled
// transfer data at zero point
OCCPOH = O0xBF; // write upper register first
OCCPOL = OXxFF // then down register
OCCP1lH = 0x7F;
OCCP1lL = OxFF;
}
/* _______________________________________________________________________________
Name EnableFRTandOCU ()
Function Enable the Free-Run Timer and OCU module
Input void
Output void
________________________________________________________________________________ */
void EnableFRTandOCU (void)
{
TCCSL CLR = 1; // clear FRT counter
/*
take care here, strongly recommend to write O to TCDTH/L !!!!
*/
TCDTH = 0;
TCDTL = 0;
OCSH = 0x68; // output channels are enabled
// 1f HW_STOP=0
OCSL CSTO = 1; // enable output compareQ operation
OCSL CST1 = 1; // enable output comparel operation
TCCSL_STOP = 1; // start free-run timer counting
}
I ——
Name DisableFRTandOCU ()
Function Disable the Free-Run Timer and OCU module
Input void
Output void
________________________________________________________________________________ */

void DisableFRTandOCU (void)
{

TCCSL_STOP = 0; //
OCSH = 0x80;

//
OCSL_CSTO = 0; //
0CSI, CST1 = 0;

stop free-run timer counting

// output channels are disabled
the pin are controlled by GPIO

disable operation
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-

/*dela
void D

—~

—

main ()

y*/
elayms (unsigned char cnt Dly)

unsigned char i;
for(; cnt Dly > 0 ; cnt Dly-- )
{
for(i = 250 ; 1 > 0 ; 1i--
{
__wait nop
__wait nop
__wait nop
__wait nop
__wait nop
__wait nop

~e o Ne N

~e

~ o~ o~~~ —~
—_— — — — — —
~

~.

—

_DIO

SYCC = 0x01;
InitFRTandOCU () ;
_EIQO;

while (1)

{
EnableFRTandOCU ()
Delayms (100) ;
DisableFRTandOCU () ;
Delayms (100) ;

)

//

// disable interrupt
// MCLK = (1/4)*8M
enable interrupt
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