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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 sales 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.

You should not alter, 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. You 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. You 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 electronic appliances; machine tools; personal electronic equipment; and industrial 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; aerospace 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 healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially 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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




CHAPTER 1 OUTLINE

An outline of the timer is shown below.

16-Bit Timer/ 8-Bit Timer/ 8-Bit Timers HO, H1, and H2 | Real-time | Watchdog
Event Event Counters 50, 51, and 52 Counter Timer
Counters 00
TMO00 TM50 TM51 TM52 TMHO TMHA TMH2
Function | Interval timer 1 channel |1 channel | 1 channel | 1 channel | 1 channel | 1 channel | 1 channel | 1 channel -
Note 1
External event 1 channel - - 1 channel - - Moz - -
counter Note? Note2
PPG output 1 output - - - - - - - -
PWM output - - - - 1 output | 1 output - - -
Pulse width 2 inputs - - - - - - - -
measurement
Square-wave 1 output - - - 1 output | 1 output - - -
output
Carrier - - o3 - - 1 output - - -
generator Note
Calendar - - - - - - - 1 channel
function Note 1
RTC output - - - - - - - 2 outputs -
Note 4
Watchdog timer - - - - - - - - 1 channel
Interrupt source 2 1 1 1 1 1 1 1 -

Notes 1. In the real-time counter, the Interval timer function and calendar function can be used simultaneously.
2. TM52 and TMOO can be connected in cascade to be used as a 24-bit counter. Also, the external event

input of TM52 can be input enable-controlled via TMH2.

3. TM51 and TMH1 can be used in combination as a carrier generator mode.
4. A1 Hzoutput can be used as one output and a 512 Hz, 16.384 kHz, or 32.768 kHz output can be used as

one output.
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-3. Memory Map (zPD78F0422, 78F0432)

FFFFH
Special function registers
(SFR)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
ot Reserved
Data memory FAS8H
space FASTH LCD display_ RAM
FA4OH 24 x 8 bits
FA3FH
= Reserved
6000H
5FFFH
Program iy Flash memory
memory space I 24576 x 8 bits
0000H

5FFFH

108FH
108EH

1085H
1084H

1080H
107FH

1000H
OFFFH

0800H
07FFH

008FH
008EH

0085H
0084H

0080H
007FH

0040H
003FH

0000H

Program area

On-chip debug security
ID setting areaNete 1
10 x 8 bits

Option byte areaNote 1
5 x 8 bits

Program area

1FFFHE

Boot cluster 1

CALLF entry area
2048 x 8 bits

Program area
1905 x 8 bits

On-chip debug security
ID setting areaNote !
10 x 8 bits

Option byte areaNete 1
5 x 8 bits

CALLT table area
64 x 8 bits

Vector table area
64 x 8 bits

Boot cluster oNote 2

Notes 1. When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security
When boot swap is used:

2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 26.7 Security

Setting).

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,

IDs to 0085H to O08EH.

Set the option bytes to 0080H to 0084H and 1080H to 1084H, and the

on-chip debug security IDs to 0085H to 008EH and 1085H to 108EH.

see Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

46

5FFFH

1KB
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CHAPTER 4 PORT FUNCTIONS

Figure 4-4. Block Diagram of P13

Vop
WRpu
l PU1
PU13
Alternate
function

Internal bus

——3
Selector

@ P13/SO10/TxD0/
WRew <TxD6>/KR4
PM1
S PM13
WRPpoRT
P1
Pan Output latch
~ (P13)
Serial interface CSI10 i>_‘ 5
[s]
k]
Serial interface UARTO b
Serial interface UART6
WRer
l PF1
S PF13
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

Figure 4-13. Block Diagram of P112

© P112/SEG8/TxD6
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WReu
l PU11
O PU112 )
RD
| 5
@
(0]
§ WRePoRT
= P11
c S
o A Output latch S
E ~ (P112) 3
WRpm o
PM11
S PM112
Alternate
function
LCD controller/driver
WRepr
l PFALL
© PF11ALL
~_/
P11: Port register 11
PU11:  Pull-up resistor option register 11
PM11: Port mode register 11
PFALL: Port function register ALL
RD: Read signal
WRxx: Write signal
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-9. Format of Prescaler Mode Register 00 (PRMO00)

Address: FFBBH  After reset: 00OH R/W

Symbol
PRMO00O

Notes 1.

7 6 5 4 3 2 1 0
ES101 ES100 ES001 ES000 0 ‘ PRMO002 ‘ PRMO001 ‘ PRMO000
ES101 ES100 TI010 pin valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges
ES001 ES000 TIO0O0 pin valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

PRM002 | PRM001 | PRMO00O Count clock selection™'
frrRs =2 MHz | fers =5 MHz | frrs = 10 MHz

0 0 0 fers""* 2 MHz 5 MHz 10 MHz

0 0 1 frrs/2 1 MHz 2.5 MHz 5 MHz

0 1 0 fers/2° 500 kHz 1.25 MHz 2.5 MHz

0 1 1 frrs/2* 1.25 MHz 2.5 MHz 625 kHz

1 0 0 frrs/2° 7.81 kHz 19.53 kHz 39.06 kHz

1 0 1 fsus 32.768 kHz

1 1 0 TI000 valid edge™*®

1 1 1 TM52 output

If the peripheral hardware clock (fprs) operates on the high-speed system clock (fxH) (XSEL = 1), the
frrs operating frequency varies depending on the supply voltage.

e Vob=2.71t05.5V: frrs < 10 MHz

e Vop=1.8102.7 V: frPrRs < 5 MHz

If the peripheral hardware clock (frrs) operates on the internal high-speed oscillation clock (frH) (XSEL
=0), when 1.8 V < Vbbp < 2.7 V, the setting of PRM002 = PRM001 = PRMO00O = 0 (count clock: frrs) is
prohibited.

The external clock from the TIO00 pin requires a pulse longer than twice the cycle of the peripheral
hardware clock (frrs).

Caution Do not select the valid edge of TI000 as the count clock during the pulse width measurement.

Remarks 1.

162

8-bit timer/event counter 52 (TM52) output can be selected as the TM0OO count clock by setting
PRMO002, PRM001, PRM0O00 = 1, 1, 1. Any frequency can be set as the 16-bit timer (TMOO0) count
clock, depending on the TM52 count clock and compare register setting values.

frrs: Peripheral hardware clock frequency

fsue: Subsystem clock frequency
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

Figure 7-8. Format of Timer Clock Selection Register 52 (TCL52)

Address: FF5BH  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TCL52 0 0 0 0 0 | TCL522 | TCL521 | TCL520
TCL522 TCL521 TCL520 Count clock selection™*"
frRs = frRs = frRs =
2 MHz 5 MHz 10 MHz
0 0 0 Falling edge of clock selected by ISC2
0 0 1 Rising edge of clock selected by ISC2
0 1 0 fers"™®? 2 MHz 5 MHz 10 MHz
0 1 1 fers/2 1 MHz 2.5 MHz 5 MHz
1 0 0 frrs/2* 125 kHz 312.5kHz | 625 kHz
1 0 1 frrs/2° 31.25kHz | 78.13kHz | 156.25 kHz
1 1 0 frrs/2° 7.81 kHz 19.53 kHz | 39.06 kHz
1 1 1 frrs/2' 0.49 kHz 1.22 kHz 2.44 kHz

Notes 1. If the peripheral hardware clock (frrs) operates on the high-speed system clock (fx1) (XSEL = 1), the

frrs operating frequency varies depending on the supply voltage.
e Vpp=2.7105.5V: fPrRs < 10 MHz
e Vob=1.8102.7 V: frrs < 5 MHz

2. If the peripheral hardware clock (frrs) operates on the internal high-speed oscillation clock (frr) (XSEL
=0), when 1.8 V < Vbobp < 2.7 V, the setting of TCL522, TCL521, TCL520 = 0, 1, 0 (count clock: frrs) is

prohibited.

Cautions 1. When rewriting TCL52 to other data, stop the timer operation beforehand.
2. Be sure to clear bits 3 to 7 to 0.

Remark frrs: Peripheral hardware clock frequency

User's Manual U18697EJ1VOUD
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

(4) Port mode registers 3 (PM3)
This register sets port 3 input/output in 1-bit units.
When using the P34/TI52/T1010/TO00/RTC1HZ/INTP1 pin for timer input, set PM34 to 1. The output latch of
PM34 at this time may be 0 or 1.
PMS3 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH.

Figure 7-13. Format of Port Mode Register 3 (PM3)

Address: FF23H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM3 | 1 ’ 1 ’ 1 ’ PM34 ’ PM33 ’ PM32 ’ PM31 ’ 1 |
PM3n P1n pin I/O mode selection (n =1 to 4)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
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CHAPTER 8 8-BIT TIMERS HO, H1, AND H2

Figure 8-14. Operation Timing in PWM Output Mode (2/4)

SR N N R N RS N R .

FFH, CMP1n

(b) Operation when CMPOn

(FrHoorK01HR02H)

(FrHXoorforHkozH)

00H m

8-bit timer counter Hn

FFH

(

CMPON

00H

CMP1n

INTTMHnN

=0)

(TOLEVn

= FEH

Juyusyuud UL

(c) Operation when CMPOn

Count clock _l_l_l_l_l_

EE

A

FFH

@@

00H

CMPON

8-bit timer counter Hn

FEH

CMP1n

]

INTTMHnN

=0)

(TOLEVn

Remark n =0 to 2, however, TOHO and TOH1 only for TOHn
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CHAPTER 8 8-BIT TIMERS HO, H1, AND H2

To control the carrier pulse output during a count operation, the NRZ1 and NRZB1 bits of the TMCYC1 register
have a master and slave bit configuration. The NRZ1 bit is read-only but the NRZB1 bit can be read and written.
The INTTM51 signal is synchronized with the 8-bit timer H1 count clock and is output as the INTTM5H1 signal.
The INTTM5H1 signal becomes the data transfer signal of the NRZ1 bit, and the NRZB1 bit value is transferred to
the NRZ1 bit. The timing for transfer from the NRZB1 bit to the NRZ1 bit is as shown below.

Figure 8-15. Transfer Timing

TMHET _|

8-bit timer H1 ||||||||||||||||||||

count clock

INTTM51 _l_'_'-l M 1
INTTM5H1 | |

<1> E E
NRZ1 0 X 1 X 0
//<2> //
NRZB1 1 )f( 0 X 1
<3>

RMC1 |

<1> The INTTM51 signal is synchronized with the count clock of the 8-bit timer H1 and is output as the
INTTM5H1 signal.

<2> The value of the NRZB1 bit is transferred to the NRZ1 bit at the second clock from the rising edge of the
INTTM5H1 signal.

<3> Write the next value to the NRZB1 bit in the interrupt servicing program that has been started by the
INTTM5H1 interrupt or after timing has been checked by polling the interrupt request flag. Write data to
count the next time to the CR51 register.

Cautions 1. Do not rewrite the NRZB1 bit again until at least the second clock after it has been rewritten,
or else the transfer from the NRZB1 bit to the NRZ1 bit is not guaranteed.
2. When the 8-bit timer/event counter 51 is used in the carrier generator mode, an interrupt is
generated at the timing of <1>. When the 8-bit timer/event counter 51 is used in a mode other
than the carrier generator mode, the timing of the interrupt generation differs.

Remark INTTM5H1 is an internal signal and not an interrupt source.
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CHAPTER 10 WATCHDOG TIMER

10.1 Functions of Watchdog Timer

The watchdog timer operates on the internal low-speed oscillation clock.

The watchdog timer is used to detect an inadvertent program loop. If a program loop is detected, an internal reset
signal is generated.

Program loop is detected in the following cases.

o If the watchdog timer counter overflows

« If a 1-bit manipulation instruction is executed on the watchdog timer enable register (WDTE)

o If data other than “ACH” is written to WDTE

o If data is written to WDTE during a window close period

e If the instruction is fetched from an area not set by the IMS register (detection of an invalid check while the CPU
hangs up)

o If the CPU accesses an area that is not set by the IMS register (excluding FBOOH to FFFFH) by executing a
read/write instruction (detection of an abnormal access during a CPU program loop)

When a reset occurs due to the watchdog timer, bit 4 (WDTRF) of the reset control flag register (RESF) is set to 1.
For details of RESF, see CHAPTER 22 RESET FUNCTION.
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CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (4PD78F043x only)

310

The setting methods are described below.

<1>

<2>

<3>

<4>

<5>
<6>

<7>

Set bit 0 (ADCE) of the A/D converter mode register (ADM) to 1.

Set the channel to be used in the analog input mode by using bits 2 to 0 (ADPC02 to ADPCO00) of the
A/D port configuration register 0 (ADPCO0) and bits 5 to 0 (PM25 to PM20) of port mode register 2 (PM2).
Select conversion time by using bits 6 to 1 (FR3 to FRO, LV1, and LVO) of ADM.

Select a channel to be used by using bits 2 to 0 (ADS2 to ADSO0) of the analog input channel
specification register (ADS).

Set bit 7 (ADCS) of ADM to 1 to start A/D conversion.

When one A/D conversion has been completed, an interrupt request signal (INTAD) is generated.
Transfer the A/D conversion data to the A/D conversion result register (ADCR, ADCRH).

<Change the channel>

<8>

<9>

Change the channel using bits 2 to 0 (ADS2 to ADSO0) of ADS to start A/D conversion.
When one A/D conversion has been completed, an interrupt request signal (INTAD) is generated.

<10> Transfer the A/D conversion data to the A/D conversion result register (ADCR, ADCRH).
<Complete A/D conversion>

<11> Clear ADCS to 0.

<12> Clear ADCE to 0.

Cautions 1. Make sure the period of <1> to <5> is 1 us or more.

2. <1> may be done between <2> and <4>.

3. <1> can be omitted. However, ignore data of the first conversion after <5> in this case.

4. The period from <6> to <9> differs from the conversion time set using bits 6 to 1 (FR3 to
FRO, LV1, LVO) of ADM. The period from <8> to <9> is the conversion time set using FR3
to FRO, LV1, and LVO.
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CHAPTER 13 SERIAL INTERFACE UARTO

(e) Reception error

Three types of errors may occur during reception: a parity error, framing error, or overrun error. If the error

flag of asynchronous serial interface reception error status register 0 (ASISO) is set as a result of data

reception, a reception error interrupt (INTSRO) is generated.

Which error has occurred during reception can be identified by reading the contents of ASISO in the reception

error interrupt (INTSRO) servicing (see Figure 13-3).
The contents of ASISO are cleared to 0 when ASISO is read.

Table 13-3. Cause of Reception Error

Reception Error

Cause

Parity error

The parity specified for transmission does not match the parity of the receive data.

Framing error

Stop bit is not detected.

Qverrun error

Reception of the next data is completed before data is read from receive buffer
register 0 (RXBO).

(f) Noise filter of receive data
The RxDO signal is sampled using the base clock output by the prescaler block.

If two sampled values are the same, the output of the match detector changes, and the data is sampled as

input data.

Because the circuit is configured as shown in Figure 13-11, the internal processing of the reception operation

is delayed by two clocks from the external signal status.

Figure 13-11. Noise Filter Circuit

Base clock

RxD0 ©

Internal signal A

In Q [—— Internal signal B

Match detector LD_EN

User's Manual U18697EJ1VOUD 333



CHAPTER 14 SERIAL INTERFACE UART6

(c) Normal transmission
When bit 7 (POWERS) of asynchronous serial interface operation mode register 6 (ASIM®6) is set to 1 and bit
6 (TXE6) of ASIM6 is then set to 1, transmission is enabled. Transmission can be started by writing transmit
data to transmit buffer register 6 (TXB6). The start bit, parity bit, and stop bit are automatically appended to
the data.
When transmission is started, the data in TXB6 is transferred to transmit shift register 6 (TXS6). After that,
the transmit data is sequentially output from TXS6 to the TxD6 pin. When transmission is completed, the
parity and stop bits set by ASIM6 are appended and a transmission completion interrupt request (INTST6) is
generated.
Transmission is stopped until the data to be transmitted next is written to TXB6.
Figure 14-17 shows the timing of the transmission completion interrupt request (INTST6). This interrupt
occurs as soon as the last stop bit has been output.

Figure 14-17. Normal Transmission Completion Interrupt Request Timing

1. Stop bit length: 1

TxD6 (output) \Start/ DO X D1 X D2 B D6 X D7 XParity StopI
INTST6 —|

2. Stop bit length: 2

\
TxD6 (output) \Start/ DO X D1 X D2 gx D6 X D7 XParity/ Stop

INTST6
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CHAPTER 16 LCD CONTROLLER/DRIVER

(2) LCD display mode register (LCDM)
LCDM specifies whether to enable display operation. It also specifies whether to enable segment
pin/common pin output, gate booster circuit control, and the display mode.
LCDM is set using a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets LCDM to 00H.

Figure 16-3. Format of LCD Display Mode Register

Address: FFB1H After reset: 00H R/W

Symbol <7> <6> 5 <4> 3 2 1 0
LCDM LCDON SCOC 0 VAON 0 LCDM2 LCDM1 LCDMO
LCDON LCD display enable/disable
0 Display off (all segment outputs are deselected.)
1 Display on
SCOC Segment pin/common pin output control’ "
0 Output ground level to segment/common pin
1 Output deselect level to segment pin and LCD waveform to common pin
VAON Gate booster circuit control" "2
0 No gate voltage boosting
1 Gate voltage boosting
LCDM2 LCDMA1 LCDMO LCD controller/driver display mode selection
Resistance division method
Number of time slices Bias mode
1 1 1 8 1/4M°
0 0 0 4 1/3
0 0 1 3 1/3
0 1 0 2 1/2
0 1 1 3 1/2
1 0 0 Static
Other than above Setting prohibited

(Note and Caution are listed on the next page.)
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CHAPTER 16 LCD CONTROLLER/DRIVER

420

Figure 16-18. Three-Time-Slice LCD Drive Waveform Examples (1/2 Bias Method)

| T |

Vico

COMO | Vici2
LVss

| Vico

COM1 Vict,2
| LVss

| Vico

COM2 Vici2
LVss

Vico

SEG6 Vici2
LVss

+Viep
+1/2Vico
COMO-SEG6 0
-1/2Vicop

-Vico

+Vicp
+1/2Vico

COM1-SEG6 0
-1/2Vicop

-Vico

+Viep
+1/2Viep
COM2-SEG6 0
-1/2Vieo

-Vico
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CHAPTER 18 REMOTE CONTROLLER RECEIVER

Figure 18-9. Generation Timing of INTRERR Signal

RMGPHL |BMDLL _ RMBRIL
RMDLS =—=| RMER RMDHOL
RMGPHS ™" RMDHOS
/] 1y *
AIN | | |

Basic waveform

——

INTRERR

Example 1
Counter < RMGPHS
— INTRERR is not generated.

RIN — |

INTRERR

RIN ] |_l

INTRERR

/ Example 2
RMGPHL < counter
— INTRERR is not generated.

RN | J

INTRERR I

Example 3
Counter < RMDLS
— INTRERR is generated.

=

/ — INTRERR is generated.

:I‘“

RIN | | | Example 4
E— { RMDLL < counter and counter < RMER
INTRERR //
RIN | / |_|
B Example 5
/ // RMDLL < counter and
RMER < counter
INTRERR — INTRERR is not generated.
— INTREND is generated.
INTREND N
RIN | /l/ | / Example 6
E— " Counter < RMDHOS
3 — INTRERR is generated.
INTRERR I
RIN | /I/ | Example 7
| ! RMDHOL < counter < RMDH1S
: — INTRERR is generated.
INTRERR N
RIN | / | // ! Example 8
' RMDH1L < counter
: — INTRERR is generated.
INTRERR
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CHAPTER 21 STANDBY FUNCTION

(2) Oscillation stabilization time select register (OSTS)
This register is used to select the X1 clock oscillation stabilization wait time when the STOP mode is released.
When the X1 clock is selected as the CPU clock, the operation waits for the time set using OSTS after the STOP
mode is released.
When the internal high-speed oscillation clock is selected as the CPU clock, confirm with OSTC that the desired
oscillation stabilization time has elapsed after the STOP mode is released. The oscillation stabilization time can
be checked up to the time set using OSTC.
OSTS can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets OSTS to O5H.

Figure 21-2. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFA4H  After reset: 05H R/W

Symbol 7 6 5 4 3 2 1 0
OSTS 0 0 0 0 0 0OSTS2 OSTSH OSTS0
OSTS2 OSTSH OSTSO0 Oscillation stabilization time selection
fx =10 MHz

0 0 1 2" /fx 204.8 us

0 1 0 2"%/fx 819.2 us

0 1 1 2"/fx 1.64 ms

1 0 0 2"%/fx 3.27 ms

1 0 1 2"/fx 6.55 ms

Other than above Setting prohibited

Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set OSTS
before executing the STOP instruction.

2. Do not change the value of the OSTS register during the X1 clock oscillation
stabilization time.

3. The oscillation stabilization time counter counts up to the oscillation
stabilization time set by OSTS. If the STOP mode is entered and then released
while the internal high-speed oscillation clock is being used as the CPU clock,
set the oscillation stabilization time as follows.

e Desired OSTC oscillation stabilization time < Oscillation stabilization time
set by OSTS
Note, therefore, that only the status up to the oscillation stabilization time set by
OSTS is set to OSTC after STOP mode is released.

4. The X1 clock oscillation stabilization wait time does not include the time until

clock oscillation starts (“a” below).

STOP mode release

X1 pin voltage l
waveform

Remark fx: X1 clock oscillation frequency
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CHAPTER 23 POWER-ON-CLEAR CIRCUIT

Figure 23-3. Example of Software Processing After Reset Release (2/2)

o Checking reset source

( Check reset source )

WDTRF of RESF Yes
register = 1?

Reset processing by
watchdog timer

Yes

LVIRF of RESF
register = 1?

Reset processing by
low-voltage detector
Power-on-clear/external
reset generated
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CHAPTER 26 FLASH MEMORY

The 78K0/LD3 incorporates the flash memory to which a program can be written, erased, and overwritten while
mounted on the board.

26.1 Internal Memory Size Switching Register

The internal memory capacity can be selected using the internal memory size switching register (IMS).
IMS is set by an 8-bit memory manipulation instruction.
Reset signal generation sets IMS to CFH.

Caution Be sure to set each product to the values shown in Table 26-1 after a reset release.
Figure 26-1. Format of Internal Memory Size Switching Register (IMS)

Address: FFFOH After reset: CFH R/W

Symbol 7 6 5 4 3 2 1 0
IMS RAM2 RAM1 RAMO 0 ROM3 ROM2 ROM1 ROMO
RAM2 RAM1 RAMO Internal high-speed RAM capacity selection
0 0 0 768 bytes
0 1 0 512 bytes
1 1 0 1024 bytes
Other than above Setting prohibited
ROM3 ROM2 ROM1 ROMO Internal ROM capacity selection
0 0 1 0 8 KB
0 1 0 0 16 KB
0 1 1 0 24 KB
1 0 0 0 32 KB
Other than above Setting prohibited

Table 26-1. Internal Memory Size Switching Register Settings

Flash Memory Version IMS ROM Capacity | Internal High-Speed
(78K0/LD3) RAM Capacity
uPD78F0420, 78F0430 42H 8 KB 512 bytes
1PD78F0421, 78F0431 04H 16 KB 768 bytes
uPD78F0422, 78F0432 C6H 24 KB 1 KB
uPD78F0423, 78F0433 C8H 32 KB
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