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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

M32C/80 Series

Intelligent 1/0O Functions

1. Abstract

This application note describes the intelligent I/O functions of M32C/80 series.

2. Introduction

This application note is applied to the following microcomputers.

MCU : M32C/80 series

3. Introduction of Applied Technology

3.1. Intelligent I/O

Intelligent 1/O is a peripheral function of M32C/80 series, composed of time measurement (timer) unit
and communication unit.

® Time measurement unit
Input capture ™" (time measurement function)
Output compare™®" (waveform generation function)

® Communication unit
Various types of serial bus interfaces can be achieved with the combination of the time
measurement unit and the communication unit.
(Applicable interface: Clock Synchronous Serial I/0, UART, HDLC data processing,
IEBus™"? etc.)

Input Capture
Intelligent /O ICr@ztture Timer Unit gﬁ?gz?re
unjcation
Timer Unit ni
. Communication Function
Communication
Unit

Timer Unit
Communication Serial 110
Unit Input/Output

Figure 1 Intelligent I/O Configuration

Figure 1 summarized how to use the intelligent I/O. Please use time measurement unit for time
measurement function, and both time measurement unit and communication unit for communication
function.

Note1: In hardware manual, “Input Capture” is described as “Time Measurement Function”, while “Output Compare” as “waveform
generation Function”. In this application note, the expression of “Input Capture”, “Output Compare” are used.
Note2: IEBus is the trade mark of NEC Electric Corp.
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M32C/80 Series

RE N ESAS Intelligent 1/O Functions

Intelligent 1/0O consists of 4 groups from group 0 to group 3. Intelligent 1/0 contains input capture
channels up to 12, and output compare channels up to 20 at the maximum.
There are various serial bus interfaces available in the communication unit of every group.
* Group 0, Group 1
8-bit synchronous/asynchronous communication function, HDLC data processing function
* Group 2
Variable bit length synchronous communication function, IEBus communication function
* Group 3
8-bit/16-bit Synchronous communication function.

Table 1 lists existence of intelligent I/O groups for M32C/80 series.

Table 1 Existence of Intelligent I/O group for M32C/80 Series

M32C/80 | M32C/81 | M32C/82 | M32C/83 | M32C/84 | M32C/85 | M32C/86
Group 0 Cor.nmunication o) o) () - - -
unit only
Group 1 Cor.nmunication o) o) O 0] o) O
unit only
Group 2 ) 0 o 0 - - -
Group 3 ) - - (0] - - B

Table 2 lists functions and channels of intelligent I/O for M32C/80 series.

Table 2 M32C/80 Series Intelligent 1/0 Functions and Channels

. Group 0,1
Functions Group 0| Group 1| Group 2 Group 3 cascaded
Input Cature O 0 - - 6]
Digital Filter 0] 0] - - O
Trigger Input Prescaler 0] 0 - - O
Trigger Input Gate 0 0] - - O
Waveform Generation ®) O O 0] O
Single-phase Waveform
Output Mode o o o o o
Phase-delayed Waveform
Output Mode o o o o o
SR Waveform Output 0 0 0 0] 6]
Bit Modulation PWM Mode - - 0] 0] -
RTP Mode - - O 6] -
Parallel RTP Mode - - 6] 6] -
Communication 8 bit fixed Variable | 8 or 16 bit -
Clock Synchronous Serial
I/0 Mode 0 © 0 i

UART Mode 0] - - -

HDLC Data o ) ) )

Processing Mode
IE Mode - 0 - -

REJ05B0467-0100Z/Rev.1.00 May 2004 Page 2 of 19
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M32C/80 Series
Intelligent 1/O Functions

3.2. The consist of Intelligent I/0O (Group 0)

Following is an example of group 0 to explain the configuration of Intelligent /O groups.
Base timer operation is a basic element of input capture function and output capture function of time

measurement unit.

Base timer is a 16-bit free-running timer, and peripheral function clock becomes count source of the

base timer
Input Capture w R Output compare
1 Hs BitsDivider H Base Timer ‘
O Digital Edge Time Measurement
INPCO0 Filter Select /Waveform Generation Register 0 4@‘0 OUTCO00/ISTXDO
Digital Edge Time Measurement PWM
igital . .
|NPC01/|SCLKOO_‘ Waveform Generation Register 1 Circuit @’O OUTCO01/1ISCLKO
O Digital Edge Time Measurement (Note 1)
INPC02/ISRXDO Select MWaveform Generation Register 2 O OuTCo02
. PWM
C Digital Edge Time Measurement (Note 1)
INPC03 Filter /Waveform Generation Register 3 Circuit OuTCo3
O Digital Edge Time Measurement
INPCO4 Select MWaveform Generation Register 4 ouTC04
. PWM
Digital Edge Time Measurement
INPC05 O Filter /Waveform Generation Register 5 Circuit OUTCO5
Digital Edge Gate/ Time Measurement (Note 1)
INPCO06 @{ Filter F{ SelectH Prescaler H Waveform Generation Register 6 O ouTCos
v PWM (Note 1)
Digital Edge Gate/ Time Measurement
\\ INPCO7 Oﬁ{ Filter %{ Se\eclH Prescaler H /Waveform Generation Register 7 Circuit O ouTco7 /
" Register
8-bit Transmit Transmit Data Generation
Clock Selector Register Circuit
v
[ Receive Data Generation 8-bit Receive
Circuit Register

Receive Buffer
Register

Communication Function

Note 1 M32C/81,82,83are not to connect to pins

Figure 2

® Timer Unit
Base timer
5-bit divider
16-bit base timer
Input capture
Time measurement register
Digital filter function
Edge select function
Gate/prescaler function
Output compare
Waveform register
PWM circuit
® Communication Unit
8-bit receive buffer
8-bit receive register
8-bit transmit buffer
8-bit transmit register
Transmit and receive data generation circuit
Start/stop bit generation function
Bit stuffing (bit insert/delete) functions
CRC calculation function
Interrupt generation function matching receive data

Intelligent 1/0 Block Diagram

REJ05B0467-0100Z/Rev.1.00 May 2004
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M32C/80 Series
Intelligent 1/O Functions

LENESAS

3.3. Input Capture Function (Time Measurement Function)

When a trigger input signal is applied, the timer value is stored in the time measurement register, and
interrupt request is generated.

At the timing when an external trigger output signal is applied, the base timer value is stored in the time
measurement register. A time measurement interrupt request is generated when a trigger input signal is

applied.

Trigger input signal
to INPC pin

(When both edges
are selected) b-a | c-b d-c

FFFFis
d

anje Jowi] sseg

b

a e
000016

Time measurement register value
b c d

Time measurement

interrupt request

—

Trigger input signal
to INPC pin

(When both edges
are selected)

Base timer
Count source

Base timer value
(Internal signal)

The value of base timer register
Time measurement register value

Time measurement
interrupt request

Figure 3

™~

In this range
If level is revertea N

program

b-1 b X b+1

SN SR N

Input Capture Operation Diagram
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Input capture function enables to measure signals per following purpose.
» Edge select function
* Digital filter function
* Gate function
* Prescaler function

Following is the explanation for these functions.

3.3.1. Edge Select Function
Edge select function can select trigger input polarity out of rising edge, falling edge and both edges.

Rising edge Falling edge Both edges

B e I e S s

Figure 4 Edge Select Figure

3.3.2. Digital Filter Function

The filter clock samples trigger input signal and signals that match three times are passed.
f1 or base timer count source can be selected as filter clock.

The digital filter function samples a trigger input signal level three times. The signal, which level
matches three times, can pass digital filter and become the trigger signal. The signal, which doesn’t
match three times, is stripped off.

Trigger input signal
to INPC pin

Base timer
count source

The signal that
passed digital filter

Noise is stripped off by digital filter

Figure 5 Digital Filter Operation Timing Diagram

In Figure 5, both edges are selected as trigger input polarity, while the count source (fBT) of the base
timer is selected as the filter clock.

After the rising edge is applied to INPC pin, level sampling has been carried out three times per every
fBT cycle. The signal that matches three times changes after passing the digital filter. Time
measurement can be carried out by using the noise-free signal that passed digital filter.

(When using the digital filter function, the trigger signal is delayed due to sampling of the trigger input
level. However, as the delay happened in the over all process, time measurement can be carried out
correctly.)
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Intelligent 1/O Functions

3.3.3. Gate Function

Gate function is a function that could disable the trigger input signal receiving at any time after the initial
trigger signal is applied.

This receive disable status can be cleared by the program or by matching waveform generation register
with the base timer.

Trigger input to INPC pin

(When both edges are selected) Lgﬁ
Base timer J

count source

] 1
1 1
1 1
Base timer value 11y 11 EEE 1YYy EE 1Y 1 EE Y VoV auVaVaVayYna
. X70>7 75(76X77>7e 70 M\ 7¢ 7 81 \s2 A\ 83\ s4 BS:SGX
(Internal signal) T\
Matching
1

1
For gate function disable \ 117d
Waveform generation value
5
Gate signal Enable Disable |
Base timer register value /_\ ;; EQEQEE
Time measurement register value 1180
Time measurement

interrupt request

~

Set to “0” by program

Figure 6 Gate Function Operation Timing Diagram

In Figure 6, when a trigger input signal is applied to INPC pin, the base timer value is stored in the time
measurement register, and trigger input receive is disabled. However, trigger input receive disable can
be cleared by matching the base timer value with the one written in the waveform generation register

(117d1e). After trigger receive disable is cleared, the base timer value is stored in time measurement
register at the timing when the trigger input is applied.
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3.3.4. Prescaler Function
By counting trigger input signals, capture is carried out at every designated number of times.

In prescaler function, the base timer value is stored in the time measurement register at every
designated number of times of applied trigger input signals. The register that designates the prescaler
value consists of 8 bits, and the prescaler value could be set up to 255 times. (the designated number of
times stands for the prescaler setting value +1.)

Trigger input to INPC pin
(When both edges are selected)

Base timer
count source

Base timer value
(Internal signal)

Prescaler 0 K)N 2 X 1 X 0 v 2 X 1 XE
SRS 6 8.6.6 666 6.6 6606 666666666866

Time measurement 1171 117¢
register value

Time measurement —|
Interrupt request
~ X

Set to "0" by program

Figure 7 Prescaler Operation Timing Diagram

Figure 7 the prescaler value is set to “2”. When the initial trigger input signal is applied, the base timer
value is stored at the time measurement register. Then, by counting the trigger input signal, the base
timer value is stored at the third time trigger signal input.
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3.4. Output Compare (Waveform Generation Function)

The output compare function can generate matching signal at the timing when the base timer value
matches that of the waveform generation register. Interrupt request is generated by this matching signal,
and the output signal changes.

Base timer
count source -
. 1 11
Base timervalue ) o} Jn o fon XX s G XK GG e X EXE)

Waveform generation 117a
register value

Ly

Matching signal —|

Waveform generation —|
Interrupt request

A 4

Waveform output

Figure 8 Output Compare (Waveform Generation Output) Operation Timing Diagram
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3.4.1. Basic Waveform Output

This is a waveform output mode common to all groups.

(1) Single-phase waveform output
In single-phase waveform output mode, output level of the waveform output pin becomes “H” at the
timing when the value of waveform generation register matches that of the base timer. The “H” signal
switches to “L” when the value of the base timer value reaches “00001¢”.

(2) Phase-delayed waveform output
In phase-delayed waveform output mode, the output signal level from the waveform output pin is
inversed at the timing when the value of the waveform generation register matches that of the base
timer.

(3) Set-reset (SR) waveform output
In set-reset waveform output mode, the output signal level from the waveform output pin becomes
“H” level at the timing when the value of waveform generation register “n (n=0,2,4,6)” matches that
of the base timer. The output signal level from the waveform output pin switches to “L” at the timing
the value of waveform generation m (m=n+1) matches that of the base timer, or when the value of
the base timer reaches “0000+6”.

Base timer value
FFFF,

The value of waveform
generation register 1

The value of waveform

generation register 0
0000,

Interrupt request matching
waveform generation register 0

Interrupt request matching
waveform generation register 1

Single-phase waveform output
OuTCio

Phase-delayed waveform output
OUTCi0

SR waveform output OUTCiO

Figure 9 Waveform Generation Output Operation Timing Diagram
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Intelligent 1/O Functions

Selectable functions in each mode:
« |nitial value set function
Initial output level setting of the output compare pin

 Qutput inverse function

The output inversing circuit is the final step of the waveform generation circuit.
Output polarity can be inversed.

* Base timer reset function by matching waveform generation register 0 with base timer.
Base timer is reset when the value of the waveform generation register 0 matches that of the base
timer.

The base timer reaches “00001s6” two clock cycles after the base timer value matches that of the
waveform generation register.

Base timer reset function matching
Base timer value waveform generation register 0

FFFRg]

The value of waveform

generation register 0+2
The value of waveform
generation register 3

The value of waveform
generation register 2

00006

k™
i time

One-phase waveform output
OUTCi2

Delayed-phase waveform output
OUTCi2

SR waveform output
OUCTI2

Figure 10 Base Timer Reset Function Operation Diagram

In Figure 10, the base timer reaches “000016” two clock cycles after the base timer value matches that of
the waveform generation register.
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3.4.1.1. Application Example: 16-Bit PWM Output

Following is an example of 16-bit PWM output by using output compare function.

PWM frequency is set at waveform generation register 0. Please select “Reset base timer by matching
the base timer value with that of the waveform generation 0.

Output compare “L” width is set at waveform generation register 1 to 7.
In conventional M16C series, frequency is fixed when a 16-bit PWM output by timer A is achieved. When

using intelligent I/0O, a 16-bit PWM output can be achieved with variable frequency.

Base timer reset at the timing when

) : " "y
Base timer value the base timer value becomes "xxxx+2

Base timer started T

YYYY+2 | o e
A %
) In this timing, the value of $iPOO,
O - , GiPOj of related reglstersI gre re-loaded
) ) ]
! ! | When selecting (“Re-load
i i at base timer rest”) :
: : ;
) ) 1
) ) 1
i i 1
1 1 1
000016 * * *
| | |
| | |

Interrupt request matching
Waveform generation register 0
(GiPOO0) '

After base timer is reset,
and GiPOj to nnnn

S5 1

et GiPOO to yyyy

S---L-
S
@
Q
o
3

AP -

Set to “0” by p

f

- -mmmmmm oo e

Reflecting here

1
1
1
Output from OUTCij pin |
i
)

i It
i

‘ , I‘ , I‘ , '
I mmmm I mmmm i nnnn ' i
d ' i !
= XXXX+2 i XXXX+2 i yyyy+2 !

Initial value: GiPOO register: xxxx; GiPQj register: mmmm;

Figure 11 16-bit PWM Output Timing Diagram

In Figure 11, the GiPOQO register is set to xxxx, while the GiPQj register to mmmm to start the base timer. A
interrupt request is generated when the base timer value matches that of GiPOO register, then the output
of OUTCij pin becomes “L”, and the value of base timer becomes “000016” 2 clock cycles later.
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3.4.2. Bit Modulation PWM Output

Bit modulation PWM output mode can be used in group 2 and 3.

When using this function, high-frequency output can be achieved while maintaining the accuracy of the
16-bit PWM output.

* Carrier-frequency 6-bit PWM equivalent
* PWM precision (resolution) 16-bit
b15 b10 b9 b0

Waveform generation register |32 16| 8| 4 | 2 | 1 |+ || ie é é%&ﬁﬁzﬁ

N
S
©
-

The setting of PWM “L” width Number of modulated spans
/g= 0to 3F 16 Aio to 3FF1g
i 1024

Output waveform

64 clocks

64 clocks
- k clock o - k +1 clock
Output waveform

“L” width is extended in one clock
cycle of m span out of 1024.

FeA ——————————— - —————=—=f = = = = = = = = — i =
Base timer K
the 6 lower bits
ooer———————————~"4———————

Base timer

count source (fT) HMWMWNWMIWI

Note clock=fgT

Figure 12 Bit Modulation PWM Output Schematic Drawing

PWM cycle is fixed at 64 clock cycles/fBT. The “L” pulse width of PWM is set in the upper six bits in the

16-bit waveform register, the incremental number of “L” pulse width in one clock cycle is set in the lower
10 bits of the 16-bit waveform register.

When the PWM output pulse width is varied with 16-bit resolution, the FFFF¢/count source cycle for the

PWM output that using the base timer is required. High carrier frequency PWM output can be achieved
in the bit modulation PWM output mode.
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3.4.3. Real-Time Port (RTP) Output

Following is an explanation for real-time port output mode. This mode can be used in group 2 and 3.
When the base timer value matches that of the waveform generation register, the setting value for the
RTP output buffer register is output in bit.

RTP Output buffer register (8-bit)

f1‘_‘ gi\ljii(ir Base timer | | 0 | L | 0 | 1 | 0 |

L
| Waveform generation register 0 I | O [~* Remaining output
| Waveform genlara‘tion register 1 I Matching p| 1 1 output
| Waveform genlara‘tion register 2 I ‘:!]’ Remaining output
- |
| Waveform genlara‘tion register 7 I Matching :E—" 0 output

Output latch

Figure 13 Configuration of Real-Time Port Output

Whenever the base timer value matches that of register i(i=0 to 7), the value of RTP output buffer
register bit i is output from designated waveform output pins.

Base timer value
A

e

Waveform generation
register value oo e el -

o
3
LI 4

0000,

Rewrite to RTP output buffer register
Interrupt request matching during interrupt processing

waveform generation register 0

-

The bit 0 value of 0
RTP output buffer register

i
—

-

Output waveform

Figure 14 Real-Time Port Output Timing Diagram
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3.4.4. Parallel Real-Time Port Output

Following is an explanation for parallel real-time port output mode. This mode can be used in group 2
and 3. When the base time value matches that of the waveform generation register, the value that set
for RTP output buffer register is output in bit.

RTP output buffer register (8-bit)

1 bbits L] . -0
fl divider Basz‘tr o) ___J9]1 (L
Waveform generation register 0 »| O [ Ooutput
I I . .y
Matchin —
Waveform generation register 1 P » 1 ™ 1output
I [ oy
Waveform generation register 2 p O ™ 0 output
T T |
= ‘ |
= ~
| 0 —» 0output

Waveform generation register 7 >
) Output latch

Figure 15 Parallel Real-Time Port Output Schematic Drawing

Whenever the base time value matches that of waveform generation register, the value of RTP output
buffer register is output simultaneously from corresponding output pins. The signal level at the pin can
be varied in a short interval by this function.

Base timer value

FFFFq

The value of waveform
generation register j

The value of waveform
generation register i

000Q,4
Interrupt request matching Rewrite to the RTP output buffer reg

waveform generation register i during interrupt processing

B
v
8216 i X 1F6

Sy

@
o
@
o
=
®

Interrupt request matching
waveform generation register j

v
2B i X 3Dt

S< oo

RTP output buffer register 3016

~><3
g S —

Output waveform bit7
bité
bits
bit4
bit3
bit2
bit1
bit0

Figure 16 Parallel Real-Time Port Output Operation Timing Diagram
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3.5. Communication Function

3.5.1. Clock Synchronous Serial I/O Mode (Group 0 and 1)

Following is an explanation for intelligent I/O communication function.
In the intelligent I/O groups 0 and 1, clock synchronous serial I/O and clock asynchronous serial 1/0O are
available.

In clock synchronous serial I/O mode, transmit clock is generated by channel 3 phase-delayed waveform
output mode of output compare function. When the transmit data is written in the transmit buffer register
(GIiTB register), the transmit data from ISTxD pin is output synchronously with the transfer clock.

Base timer value

The value of waveform

generation register 0+2 [~ B T 111 /' /" " T 1Tr Iy

The value of waveform AVAVAVA | /1)
generation register 3 : /

0000, ; .

T H
The Base timer . . .
starts counting Write to GiTBiregister

e inigipigigiginigigigigigint
Output from ISCLK pin A _Ll_ LT_TJ__T_F_

Indet\ermimatv !

<
Output from ISTxD pin (BitO XBiH Bit2 IBit3 [Bit4 IBit5s IBite [Bit7

Transmit interrupt request

(Select transmit buffer empty)

Transmit interrupt request '|
(Select transmit finished) o /
Set to “0” by program
Input to ISRXD pin Bit0 (BiH Bit2 LBit3 LBit4 ]Bit5 }Bit6 LBit7
Receive interrupt request 1‘

Set to “0” by program

Figure 17 Clock Synchronous Serial 1/0 Output Timing Diagram
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3.5.2. UART (Group 0 and 1)
Following is an explanation for clock asynchronous serial I/O (UART).

Base timer value Transmit

The value of waveform
generation register 0+2

The value of waveform
generation register 3

000 i
Base timer OIG ‘ * Write to

starts counting GiTB register
! !

JupEpEpupEpRppRpupipipink

Output from ISTxD pin

STA DO D1AD2j D3} D4 ) D5) D6A D7} SP

Transmit interrupt request

. Set to “0” by program
Base timer value Receive

The value of waveform
generation register 0+2

The value of waveform

generation register 2 )/
0000, ——
Base timer ‘

Starts counting

Receive clock J—LH__ J—UT_— — _u_

Input to ISRxD pin

w0
_|
W)
=)
O
—
O
N
O
13
o
=
)
a1
g
s}
O
~
(2}
0

Receive interrupt request

Set to “0” by program

Figure 18 Clock Synchronous Serial I/O (UART) Output Timing Diagram

Similar to clock synchronous serial /0O output mode, a transfer clock is generated by phase-delayed
waveform output mode.

In case the data is transmitted by UART, start bit, transmit data bit (8-bit) and stop bit are output from

ISTxD pin by writing transmit data in GiTB register. A transmit interrupt request is generated after stop bit
transmitting is completed.

In case the data is received by UART, when the input signal level to ISRxD pin varies, input capture
function detects this change as a start bit. When start bit is detected, a transfer clock is generated, and
when stop bit is detected, interrupt request is generated.
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4. Reference

Hardware manual
Please refer to the hardware manual of M32C/80 series.
(Please access to Renesas homepage for the latest information)

5. Website and contact for support

Renesas web-site
http://www.renesas.com/

For general information about Renesas products
Customer Support Center: csc@renesas.com

For technical information related to M16C:
M16C family MCU technological support: support_apl@renesas.com
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Keep safety first in your circuit designs!

1. Renesas Technology Corporation puts the maximum effort into making semiconductor products
better and more reliable, but there is always the possibility that trouble may occur with them. Trouble
with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or a third party.

2. Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs,
algorithms, or circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements
or other reasons. It is therefore recommended that customers contact Renesas Technology
Corporation or an authorized Renesas Technology Corporation product distributor for the latest
product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corporation assumes no responsibility for any damage, liability or other loss resulting
from the information contained herein.

5. Renesas Technology Corporation semiconductors are not designed or manufactured for use in a
device or system that is used under circumstances in which human life is potentially at stake.
Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation
product distributor when considering the use of a product contained herein for any specific
purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear,
or undersea repeater use.

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce
in whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corporation for further details on these materials or the
products contained therein.
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