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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS Application Note
R32C/100 Series
Configuring PLL Mode

1. Abstract

This document describes and provides an example of how to exit PLL self-oscillation mode and enter PLL
mode.

2. Introduction

The application described in this document applies to the following MCU:
* MCU: R32C/118 Group

This program can be used with other R32C/100 Series MCUs which have the same special function
registers (SFRs) as the R32C/118 Group. Check the manual for any additions or modifications to functions.
Careful evaluation is recommended before using this application note.

3. Overview

This application note describes how to exit PLL self-oscillation mode and enter PLL mode.

In PLL mode, the PLL clock is generated using the main clock as a source.

In PLL self-oscillation mode, the PLL frequency synthesizer self-oscillates from a fixed oscillation frequency.

The figure below shows the MCU entering PLL mode.

( Re|set )

( PLL self-oscillation mode )

( PLL mode )

Figure 3.1 MCU Entering PLL Mode
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4. Setting

This section describes the settings for exiting PLL self-oscillation mode and entering PLL mode.

4.1 Clock and Individual Register Settings
In this application, individual clock frequencies are set in the PLL mode as shown in the table below.

Table 4.1 Individual Clock Frequency Settings

Clock Name Frequency
Main clock (XIN) 16 MHz
PLL clock 100 MHz
Base clock 50 MHz
CPU clock 50 MHz
Peripheral bus clock 25 MHz
Peripheral function clock source 25 MHz

Clock relationships are shown in the figure below. For setting PLL mode, see Table 4.2 to set registers
PLC1, PLCO, PM3, and CCR.

@ , PLL clock 100 MHz b)
Main clock PLL frequency J Divided-by-4 Peripheral function
16 MHz synthesizer y clock source 25 MHz
(c) 0 (d)
4 Divided-by-2 F
Divided-by-256 y i Base clock
Lo 50 MHz
1
(e)
1= 0
Sub clock 0 CPU clock
32.768 kHz el 50 MHz
o 0
On-chip oscillator @ Peripheral bus
approx. 125 kHz Divided-by-4 Divided-by-2 clock 25 MHz
(a) Bits SCV2 to SCVO0 in the PLCO register (d) The BCS bit in the CCR register
Bits MCV4 to MCVO0 in the PLCO register (e) The CM30 bit in the CM3 register
Bits RCV3 to RCVO0 in the PLC1 register (f) Bits CCD1 and CCDO in the CCR register
(b) Bits PM36 and PM35 in the PM3 register (g) Bits PCD1 and PCDO in the CCR register
(c) Bits BCD1 and BCDO in the CCR register (h) The CM31 bit in the CM3 register

Figure 4.1  Clock Division Ratio Setting Block Diagram

REJ05B1221-0100 Rev. 1.00 January 2010 Page 2 of 16
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RENESAS Configuring PLL Mode
Table 4.2 Settings for Registers PLC1, PLCO, PM3, and CCR
Register | Value Reference
PLC1 03h |Refer to section 4.2 “Conditions for Setting the PLL Control Register”.
PLCO 04h |Refer to section 4.2 “Conditions for Setting the PLL Control Register”.
PM3 40h |Bits PM36 and PM35: 10 (divide by 4)
Bits PCD1 and PCDO: 01b (divide by 2)
Bits CCD1 and CCDO: 11b (no division
CCR 1Fh Bits BCD1 and BCDO: 11b ((divide by 2;
BCS bit: 0 (PLL clock)

Set the PBC register before setting the CCR register. Only set the PBC register once after resetting the

MCU.

Values for bits PWR4 to PWRO0 and PRD4 to PRDO in the PBC register are dependent on the values set

to bits PCD1 and PCDO in the CCR register (as shown in the table below).

Table 4.3

PWR4 to PWRO0 and PRD4 to PRDO Bit Settings Based on PCD1 and PCDO Bit Settings

CCR Register

PBC Register

Bits PCD1 and PCDO

Bits PWR4 to PWRO

Bits PRD4 to PRDO

00b (do not set this value)

01b 00101b 00100b

10b 01010b 01101b

11b 01111b 01111b
REJ05B1221-0100 Rev. 1.00 January 2010 Page 3 of 16
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4.2 Conditions for Setting the PLL Control Register

The PLL frequency synthesizer division ratio m is represented by the main counter division ratio n and
swallow counter divider ratio a in the following equation: m = 5n + a. However, the value of a can only be
set as follows: 0 < a < 5 or 0 <a < n. Set the division ratio m to 25 <m < 100.

The PLL clock frequency is the reference counter division ratio r and the main clock division ratio.
Therefore, PLL clock frequency becomes:

= " x main clock frequency
p

+ .
= 27% @ main clock frequency

-
Set the clock generated by dividing the main clock by r to a value between 2 MHz and 4 MHz.

In this application note, set n = 5, a = 0, and r = 4 to get the following:

2x5+0  16=100 MHz

PLL clock frequency =

Therefore, set bits SCV2 to SCVO0 in the PLC register to 0 as a = 0, bits MCV4 to MCVOto 5as n- 1 =4,
and bits RCV3to RCV0to 2 as r- 1= 3. Theresultis PLC1 = 03h, and PLCO = 04h.
The figure below shows an example of setting PLC1 and PLCO register values.

Table 4.4 PLC1 and PLCO Register Values (1)

Main Clock ; Reference N a m PLC1 PLCO m PLL Clock
(MHz) Clock (MHz) Value Value r (MHz)
4 2 2 9 3 48 01h 68h 24 96
6 2 3 6 2 32 01h 45h 16 96
8 3 2.6667 7 1 36 02h 26h 12 96
10 5 2 9 3 48 04h 68h 9.6 96
12 4 3 6 2 32 03h 45h 8 96
16 5 3.2 6 0 30 04h 05h 6 96
4 1 4 5 0 25 00h 04h 25 100
6 3 2 10 0 50 02h 0%h 16.6667 100
8 2 2 5 0 25 01h 04h 12.5 100
10 3 3.3333 6 0 30 02h 05h 10 100
12 3 4 5 0 25 02h 04h 8.3333 100
16 4 4 5 0 25 03h 04h 6.25 100
4 1 4 6 2 32 00h 45h 32 128
6 3 2 12 4 64 02h 8Bh 21.3333 128
8 2 4 6 2 32 01h 45h 16 128
10 5 2 12 4 64 04h 8Bh 12.8 128
12 3 4 6 2 32 02h 45h 10.6667 128
16 4 4 6 2 32 03h 45h 8 128
Note:

1. Use the values listed in this table.
Refer to the "Clock Generator" chapter in the corresponding hardware manual for the latest information
on setting values.
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4.3 Notes on Setting the PLL Clock
After rewriting the PLL clock value, wait at least t ock(pL) Until the PLL clock stabilizes. This section

describes setting the time to 1 ms using timer A1 to measure the wait time until the PLL clock stabilizes.
The table below shows the values for timer A1. For more information on t ockpLL), refer to the Electrical

Characteristics chapter in the hardware manual.

Table 4.5 Timer A1 Settings
Timer | Operation Mode C.Ol.m.t Sourc'e Count Source f2n DIV.ISIOn f2n Clock Source
Division Ratio Ratio
Timer A1 Timer mode 16000 (1) f2n No division Main clock (16 MHz)
Note:

1. These values correspond to a 1 ms wait time. Use the formula below to calculate wait time.
Wait time = Timer for 1 count of the count source x count source divide ratio

16x10

c X 16000 = 0.001 ms (1 ms)

4.4 Notes on Rewriting Protected Registers
Registers set in this application (CCR, PM2, PM3, PLC1, PLCO, and PBC) are protected by the protect

register.

The protect function protects important registers from being unintentionally rewritten due to a program
runaway. After deasserting the protect function, protected registers can be rewritten.

After enabling writing to the PRC2 bit in the PRCR register, the bit becomes write disabled after writing to
an arbitrary address. Rewrite registers PLCO and PLC1 with the next instruction after enabling writing to
the PRC2 bit. Do not generate an interrupt or perform DMA transfer in between enabling writing to the
PRC2 bit and setting registers PLCO and PLC1. Regardless of writing to an arbitrary address, bits PRCO
and PRC1, and the PRR register will not become write disabled and must be set to write disabled by the

user.

Table 4.6

Protect Register and Protected Registers

Protect Register

Write Disabled/Enabled

Protected Registers

PRCR

PRCO Bit
0: Write disabled
1: Write enabled

CMO to CM2, and PM3

PRC1 Bit
0: Write disabled
1: Write enabled

PMO, PM2, CSOPO0, CSOP1, CSOP2, INVCO,
INVCA1, IOBC, and 12CMR

PRC2 Bit
0: Write disabled
1: Write enabled

PD9, P9_iS (i=0to 7), PLCO, and PLC1

PRCR2

PRC27 Bit
0: Write disabled
1: Write enabled

CM3

PRCR3

PRC31 Bit
0: Write disabled
1: Write enabled

VRCR, LVDC, and DVCR

PRR

b7 to b0

Value Other than AAh: Write disabled
AAh: Write enabled

CCR, FMCR, PBC, FEBCO,FEBC3,EBCO to
EBC3, CB01, CB12, and CB23

REJ05B1221-0100

Rev. 1.00

January 2010 Page 5 of 16
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4.5 Setting Overview

The flowchart below shows the steps for exiting PLL self-oscillation mode and entering PLL mode. Refer
to section 4.6 “Detailed Settings” for individual settings.

-~

/" Wait for PLL clock to stabilize

| Stop timer A1 count |

| Set f2n count source |

| Set f2n division ratio |

| Set timer A1 |

| Set PLL clock |

| Start timer A1 count |

| Wait for timer A1 interrupt request |

| Stop timer A1 count |

| Stop f2n divider |

| Set f2n count source |

| Set peripheral bus timing |

| Set main clock |

| Set peripheral function clock source divide ratio |

Figure 4.2 Entering PLL Mode

REJ05B1221-0100 Rev. 1.00
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4.6 Detailed Settings

4 N\
(1) Stop the timer A1 count.
b7 b0
| | | | | | |0| | Count Start Register (TABSR)
e TA1S Timer A1 Count Start Bit
0: Count stopped
N . J
H
e ' N
(2) Set the f2n count source.
b7 b0
|><|><|><|><|><I | 1 | | Protect Register (PRCR)
e PRC1 Protect Bit 1
1: Write enabled for registers PM0, PM2, CSOPO,
CSOP1, CSOP2, INVCO, INVCH1, IOBC, and I2CMR
b7 b0
|O| 1 |0| |O | 0| |O| Processor Mode Register 2 (PM2)
R I S S Setto 0.
R PM26 f2n Count Source Select Bit
E 1: Main clock
Lo Setto 0.
b7 b0
I><|><|><|><] | |O| | Protect Register (PRCR)
N PRC1( Protect Bit 1
0: Write disabled for registers PM0, PM2, CSOP0, CSOP1,
CSOP2, INVCO, INVC1, IOBC, and I2CMR
Note:
L 1. After setting this bit to 1 (write enabled), make sure to set it to 0 (write disabled). )
i
s . - ! N
(3) Set the f2n division ratio.
b0
|O | 0 | 0 | O| | | | | Count Source Prescaler Register (TCSPR)
Pohedee e Setto 0.
T CST™ Divider Operation Enable Bit
0: Divider stopped
b7 b0
loJo[o]o[o]o]o[o] Count Source Prescaler Register (TCSPR)
P e e CNT3to CNT0@  Divide Ratio Select Bit
Py 0000b: No division
E O . Setto 0.
b e CST Divider Operation Enable Bit
0: Divider stopped
b7 b0
| 1 |O | 0 | 0 | 0 | 0 | 0 | O| Count Source Prescaler Register (TCSPR)
Pl et CNT3 to CNTO Divide Ratio Select Bit
P 0000b: No division
E b o Setto 0
Lo CST Divider Operation Enable Bit
1: Divider enabled
Notes:
1. Set this bit to 0 (divider stopped) before rewriting bits CNT3 to CNTO.
2. Assuming the value for these bits is n, the main clock or PLL clock divided by 2n becomes f2n. When n = 0,
there is no division. )

Continued oln next page
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Continued fromI previous page

e a
(4) Set timer A1.
7 b0
[1]o]o]o]o]o]o|o] Timer A1 Mode Register (TA1MR)
Rt TMOD1 to TMODO Operation Mode Select Bit
T T T A 00b: Timer mode
B — Sett00.
R e MR2 to MR1 Gate Function Select Bit
Pl 00b: No gate function
bl e MR3 Set to 0.
oo oo TCK1 to TCKO Count Source Select Bit
10b: f2n
b7 b0
| 15999 | Timer A1 Register (TA1)
et R Timer Mode
15999: Divided by 16000
b7 b0
I><|><|><|><I 0 | 0 | 0 | 0 | Timer A1 Interrupt Control Register (TA1IC)
obedecbomeeoos ILVL2 to ILVLO Interrupt Request Level Select Bit
i 000b: Level 0 (interrupt disabled)
L —— IR@ Interrupt Request Flag
0: No interrupt requested
Notes:
1. Read/Write this register in 16-bit units.
2. Set this bit to 0.

Continued oln next page
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Continued fromI previous page
]
]

' N\
(5) Set the PLL clock.

b7 b0

DXDXXXDK|1] | | Protect Register (PRCR)

mmmmmmmemeee- PRC2 (™ Protect Bit 2
1: Write enabled for registers PD9, P9 _iS (i =0 to 7),
PLCO, and PLC1

b7 b0
loo]o]o[o]1]0]0] PLL Control Register 0 (PLCO) @
R N A MCV4to MCVO  Main Counter Division Ratio Set Bit

]

E 000b: If the main counter division ratio is n, then setn - 1.
i Refer to section 4.2 for detailed settings.
]
[

--------------------- SVC2 to SVCO Swallow Counter Division Ratio Set Bit
If the setting value is a, the division ratio for two modular
prescalers is 6 for a times out of n times, and 5 forn - a
times. Refer to section 4.2 “Conditions for Setting the PLL
Control Register” for more details.

Fm————————
| S ——

b7 b0

DXDXDXXDK 1] | | Protect Register (PRCR)

e PRC2 Protect Bit 2
1: Write disabled for registers PD9, P9_iS (i =0 to 7),
PLCO, and PLC1

b7 b0

loJo[o]o[o]0]1]1] PLL Control Register 1 (PLC1)

T N B E— RCV3toRCVO  Reference Counter Division Ratio Set Bit
]

:

] 1

] ]

E i To divide the main clock by r, set these bits to r - 1.
bbb SEO Self-oscillation Mode Setting Bit

i 0: Main clock multiplication mode

L L PR Tt Setto 0.
Notes:

1. After setting the PRC2 bit to 1 (write enabled), by writing to an arbitrary address, this bit becomes 0 (write
disabled). Therefore, when setting multiple registers protected by this bit, set this bit to 1 after setting each
register.

2. This register can be rewritten once after being reset.

Continued o'n next page
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Continued fromI previous page

e N

(6) Start the timer A1 count.

b0
| | | | | | |1| |CountStartRegister(TABSR)
i

............ TA1S Timer A1 Count Start Bit

1: Count started
N J

H

]

e ' N
(7) Wait for the timer A1 interrupt request. Wait until the IR bit becomes 1.

b7 bo
I><|><|><|><] | | | | Timer A1 Interrupt Control Register (TA1IC)
R e IR Interrupt Request Flag
0: No interrupt requested
1: Interrupt requested
- . J
g : A

(8) Stop the timer A1 count.

b0
| | | | | | |0| |CountStartRegister(TABSR)

____________ TA1S Timer A1 Count Start Bit
0: Count stopped

T IR(") Interrupt Request Flag
0: No interrupt requested

Note:

L 1. Set this bit to 0. )

Continued o'n next page
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Continued fromI previous page

e N

(9) Stop the f2n divider.

b7 b0
| 0 | 0 | 0 | 0 | | | | | Count Source Prescaler Register (TCSPR)
i N A —— Setto 0.
L CST Divider Operation Enable Bit
0: Divider stopped
N i J
g : N\

(10) Set the f2n count source.

b7 b0

DXXIXIXX] [1] | Protect Register (PRCR)

e PRC1 Protect Bit 1
1: Write enabled for registers PM0, PM2, CSOPO,
CSOP1, CSOP2, INVCO, INVC1, IOBC, and I2CMR

b7 b0
|O|O|0| |O|0| |O| Processor Mode Register 2 (PM2)

bRt Reserved Set to 0.
I e T PM26 f2n Clock Source Select Bit
E 0: Peripheral function clock source
Lo Setto 0
b7 b0
|><|><|><|><|><| | 0 | | Protect Register (PRCR)
R PRC1(M Protect Bit 1
0: Write disabled for registers PM0, PM2, CSOP0, CSOP1,
CSOP2, INVCO, INVC1, IOBC, and I2CMR
Note:
1. After setting this bit to 1 (write enabled), make sure to set it to 0 (write disabled).
N\ J
4 : N\
(11) Set timer A1.
b7 b0
| AAh Protect Deassert Register (PRR)
e Controls the protection of registers CCR, FMCR, PBC, FEBCO, FEBC3, EBCO to
EBC3, CB01, CB12, and CB23.
AAh: Write enabled
b15 b8 b7 b0
| | | |o]o]1]o]1] [o]o|o]o]o|1]0]0]| Peripheral Bus Control Register (PBC) ™)
L iR et PRD4 to PRDO Read Timing Set Bit
A P When bits PCD1 and PCDO are
i E i E E E i i 01b, set these bits to 00100b.
AT T 0 L — Set 1o 0.
b e e PWR4 to PWRO  Write Timing Set Bit
When bits PCD1 and PCDO are
01b, set these bits to 00101b.
Notes:

1. Only set this register once after MCU reset. Do not rewrite this register after setting the CCR register.
2. Even at the next step, registers protected by the PRR register are written to, so leave the PRR register setting
as AAh (write enabled).

Continued o'n next page
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Continued frorq previous page

((12) Set the main clock. )
b7 b0
lofo[o[1]1]1]1]1] Clock Control Register (CCR)
R it BCD1and BCDO  Base Clock Division Select Bit
i E i i i E 11b: Divide by 2
T T T i CCD1and CCDO  CPU Clock Division Select Bit
Pl 11b: No division
Dol bede e PCD1 and PCDO (™ Peripheral Bus Clock Division Select Bit
i i 01b: Divide by 2
Rttt Setto 0.
bommmmm oo oo oo BCS Base Clock Source Select Bit
0: PLL clock
b7 b0
00h Protect Deassert Register (PRR) )
e Controls protection over registers CCR, FMCR, PBC, FEBCO, FEBC3, EBCO to
EBC3, CB01, CB12, and CB23
Value Other than AAh: Write disabled
Notes:
1. Set the PBC register before setting these bits. Only set these bits once after resetting the MCU. Do not rewrite
these bits after setting them.
2. Do not rewrite the base clock division value and peripheral bus clock division value simultaneously.
Do not make the CPU clock division value larger than the bus clock division ratio.
3. Increase the peripheral bus clock division value before decreasing the base clock division value.
4. After setting this register to AAh (write enabled), make sure to set it to a value other than AAh (write disabled).
G J
((13) Set the peripheral function clock source division ratio. A
b7 b0
XXX | 1] Protect Register (PRCR)
e PRCO Protect Bit O
1: Write enabled for registers CMO, CM1, CM2, and PM3
b0
lo[1]o]o[o]o]o[0| Processor Mode Register 3 (PM3)
i i E e BT R Set to 0.
R T PM36 and PM35 () Peripheral Function Clock Source Division Ratio Select Bit
i 10b: Divided-by-4
O Setto 0.
b7 b0
DIOXIXIX] | | |o] Protect Register (PRCR)
e PRCO® Protect Bit 0
0: Write disabled for registers CMO, CM1, CM2, and PM3
Notes:
1. Set these bits to the peripheral function clock source (f1) frequency is 32 MHz or less.
L 2 After setting this bit to 1 (write enabled), make sure to set it to 0 (write disabled). )
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5. Sample Program
A sample program can be downloaded from the Renesas Technology website.

The sample program is made up of main functions and main clock multiplication mode setting functions

(shown in the following flowcharts). Numbers in parenthesis ((1) to (14)) coincide with the flow numbers in
the sample program.

( me|ain )

M [] SetPLLClock( ) | |

A

Figure 5.1 Main Function Flowchart
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( SetPLLClock )
2 | Stop timel A1 count |
@ | Set f2n co|unt source |
@ | Set f2n di\|/ision ratio |
G| Set tin|1er A1 |

Set PLL clock |

Start timer A1 count |

Te

[

Is the IR bit in the timer A1
interrupt control register set to 1?

Stop timer A1 count |

(10) | Stop 2n divider |
(11) | Set f2n co|unt source |
(12) | Set peripher|al bus timing |
(13) | Set ma!n clock |
(14) | Set peripheral function c|lock source division ratio |

|
( return )

No

Figure 5.2  Main Clock Multiplication Mode Setting Functions
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6. Reference Documents

Hardware Manual: R32C/118 Group Hardware Manual Rev. 1.00
The latest version can be downloaded from the Renesas Technology website.

Technical Update/Technical News
The latest information can be downloaded from the Renesas Technology website.

C Compiler Manual: R32C/100 Series C Compiler Ver. 1.02 User’s Manual Rev. 1.00
The latest version can be downloaded from the Renesas Technology website.

Website and Support

Renesas Technology Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com
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10.

11.

12.

13.

Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(8) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2009. Renesas Technology Corp., All rights reserved.

REJ05B1221-0100 Rev. 1.00 January 2010 Page 16 of 16



	R32C/100 Series Configuring PLL Mode
	1. Abstract
	2. Introduction
	3. Overview
	4. Setting
	4.1 Clock and Individual Register Settings
	4.2 Conditions for Setting the PLL Control Register
	4.3 Notes on Setting the PLL Clock
	4.4 Notes on Rewriting Protected Registers
	4.5 Setting Overview
	4.6 Detailed Settings

	5. Sample Program
	6. Reference Documents


