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CHAPTER 1 OUTLINE

(3/3)
Part Number 78KO0/LF3
uPD78F047x 1uPD78F048x 1uPD78F049x
ltem 80 Pins
Flash memory (KB) 16 24 32 48 60 16 24 32 48 60 16 24 32 48 60
RAM (KB) 075 | 1 1 2 2 1075 | 1 1 2 2 |0.75 1 1 2 2

Power supply voltage

Voo=1.8t05.5V

Regulator

Provided

Minimum instruction
execution time

0.2 us (10 MHz: Voo =2.7 t0 5.5 V)/ 0.4 us (5 MHz: Voo = 1.8 t0 5.5 V)

High-speed system 10 MHz: Vobo =2.7 t0 5.5 V/5 MHz: Voo = 1.8 to 5.5 V
_% clock
| =] Internal high-speed 8 MHz (TYP.): Voo =1.8t0 5.5V
8| | oscillation clock
O subclock 32.768 kHz (TYP.): Voo =1.8t0 5.5V
Internal low-speed 240 kHz (TYP.): Voo =1.8t0 5.5V
oscillation clock
E Total 62
16 bits (TMO) 1ch
_ | 8 bits (TM5) 3ch
£ 8 bits (TMH) 3ch
~IRTC 1ch
WDT 1ch
g 3-wire CSI/UART""" 1ch
& | Automatic transmit/ 1ch
_‘qé receive 3-wire CSI
8| UART supporting LIN- 1ch
(G,g busNoleZ
Type External resistance division and internal resistance division are switchable.
LS) Segment signal 40 (36) [36 (32)] "*** | 32 (28) [28 (24)] "¢
Common signal 4 (8)"®
10-bit successive - 8ch
approximation type A/D
16-bit AX type A/D - | 3¢ch
‘6 | External 7
g Internal 20 21 22
£
Segment key source signal 8 ch
output
Key interrupt 8 ch
RESET pin Provided
‘aw‘: POC 1.59 V £0.15 V (Time for rising up to 1.8 V : 3.6 ms (MAX.))
4 LVI The detection level of the supply voltage is selectable in 16 steps.
WDT Provided
Clock output/ Buzzer output Provided
Remote controller receiver Provided
MCG Provided
On-chip debug function Provided

Operating ambient temperature

TA=-40to +85°C

Notes 1. Select either of the functions of these alternate-function pins.

2. The LIN-bus supporting UART pins can be changed to the Automatic transmit/receive 3-wire CSI/UART pins

(pin numbers 75 and 76).
3. The values in parentheses are the number of signal outputs when 8com is used.

4. The values in square brackets are the number of signal outputs when using the UART6 pins (RxD6, TxD6)

on the bottom side.
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CHAPTER 1 OUTLINE

1.9 Outline of Functions (4PD78F046x)

(1/2)
ltem 1PD78F0461 uPD78F0462 uPD78F0463 uPD78F0464 uPD78F0465
Internal Flash memory 16 KB 24 KB 32 KB 48 KB 60 KB
memory (self-programming
supported)"*®
High-speed RAM"™ | 768 bytes 1 KB
Expansion RAM"* - 1 KB

LCD display RAM

24 x 4 bits (with 4 com) or 20 x 8 bits (with 8 com)

Memory space

64 KB

Main system | High-speed system

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

clock clock 2t0 10 MHz: Vob =2.7t0 5.5 V,
(oscillation 2to 5 MHz: Voo =1.8t0 5.5V
frequency) | Internal high-speed | Internal oscillation

oscillation clock

8 MHz (TYP.): Voo = 1.8 0 5.5 V

Subsystem clock
(oscillation frequency)

XT1 (crystal) oscillation
32.768 kHz (TYP.): Voo =1.8t0 5.5V

Internal low-speed oscillation clock
(for TMH1, WDT)

Internal oscillation
240 kHz (TYP.): Voo =1.8t0 5.5 V

General-purpose registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

0.2 us (high-speed system clock: @ fx1 = 10 MHz operation)

0.25 us (internal high-speed oscillation clock: @ fri = 8 MHz (TYP.) operation)

122 us (subsystem clock: @ fsus = 32.768 kHz operation)

Instruction set

¢ 8-bit operation and 16-bit operation
¢ Bit manipulate (set, reset, test, and Boolean operation)
* BCD adjust, etc.

1/0 ports Total: 46
CMOS 1/0: 42
CMOS input: 4

Timers ¢ 16-bit timer/event counter: 1 channel

* 8-bit timer/event counter: 3 channels (out of which 2 channels can perform PWM output)
* 8-bit timer: 3 channels (out of which 2 channels can perform PWM output)

* Real-time counter: 1 channel

* Watchdog timer: 1 channel

Timer outputs 5 (PWM output: 4 and PPG output: 1)

RTC outputs 2

1 Hz (Subsystem clock: fsus = 32.768 kHz)
e 512 Hz or 16.384 kHz or 32.768 kHz (Subsystem clock: fsus = 32.768 kHz)

1.22 kHz, 2.44 kHz, 4.88 kHz, 9.77 MHz

(peripheral hardware clock: @ frrs = 10 MHz operation)

Buzzer output

Note The internal flash memory capacity, internal high-speed RAM capacity, and internal expansion RAM capacity
can be changed using the internal memory size switching register (IMS) and the internal expansion RAM size
switching register (IXS).
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-1. Memory Map (4.PD78F0441, 78F0451)

FFFFH
Special function registers
(SFR)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEEQH 32 x 8 bits
FEDFH
Internal high-speed RAM
768 x 8 bits
FCOOH
FBFFH
p Reserved =0
Data memory FABOH
space FASFH LCD display_ RAM
FA4OH 32 x 8 bits
FA3FH
It Reserved =
4000H
3FFFH
Program e Flash memory 1L
memory space B 16384 x 8 bits T
0000H

1FFFH

Boot cluster 1

3FFFH
- Program area
108FH
108EH
On-chip debug security
ID setting areaNote !
1085H 10 x 8 bits
1084H Option byte areaNote !
1080H 5 x 8 bits
107FH
Program area
1000H
O0FFFH
L CALLF entry area
2048 x 8 bits
0800H
07FFH
- Program area
1905 x 8 bits
008FH
008EH - -
On-chip debug security
ID setting areaNote 1
0085H 10 x 8 bits
0084H Option byte areaNete 1
0080H 5 x 8 bits
007FH
CALLT table area
64 x 8 bits
0040H
003FH
Vector table area
64 x 8 bits
0000H

Boot cluster gNote 2

Notes 1.

When boot swap is used:

Setting).

IDs to 0085H to O08EH.

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

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.
2. Writing boot cluster 0 can be prohibited depending on the setting of security (see 27.8 Security

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers,
see Table 3-2 Correspondence Between Address Values and Block Numbers in Flash Memory.

3FFFH

Block OFH

3C00H
3BFFH

Block 01H

Block O0H

1KB
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CHAPTER 4 PORT FUNCTIONS

Figure 4-16. Block Diagram of P120

Vop
N
WReu
l PU12
< PU120
P-ch
Alternate
function
RD
2]
=
: : o]
g & | 8
(0] | [
£ 7))
WRPpoRT
P12
A Output latch
~ (P120) © P120/INTPO/EXLVI
WRem
PM12
S PM120
—~_

P12: Port register 12

PU12:  Pull-up resistor option register 12
PM12: Port mode register 12

RD: Read signal

WRxx: Write signal
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

Figure 6-39. Example of Register Settings in Free-Running Timer Mode (1/2)

(a) 16-bit timer mode control register 00 (TMCO00)

TMC003 TMC002 TMCO01 OVFOO
[ o | o [ o | o | o | 1 | on | o |

L]

0: Inverts TOOO output on match
between TM0OO and CR0O00/CR010.

1: Inverts TOOO output on match
between TMOO and CR000/CR010 and
valid edge of TI000 pin.

Free-running timer mode

(b) Capture/compare control register 00 (CRC00)

CRC002 CRC001 CRCO00
[ o [ o [ o | o | o [ ot | on | on |

—— 0: CRO0O00 used as compare register
1: CROO0O0 used as capture register

0: TIO10 pin is used as capture
trigger of CR000.

1: Reverse phase of TI000 pin is
used as capture trigger of CR00O.

0: CR010 used as compare register
1: CRO10 used as capture register

(c) 16-bit timer output control register 00 (TOCO00)

OSPTO0 OSPEOO0 TOC004 LVS00 LVROO TOC001 TOEOO

| o | o | o [ ot | on | on | o | on |
\;J \— 0: Disables TO00 output

1: Enables TOO0O output

Specifies initial value of
TOOO0 output F/F

00: Does not invert TO00 output on match
between TM0O and CR000/CR010.

01: Inverts TOO0O output on match between
TMOO and CR000.

10: Inverts TOOO output on match between
TMOO and CR0O10.

11: Inverts TOOO output on match between
TMO00 and CR000/CR010.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-39. Example of Register Settings in Free-Running Timer Mode (2/2)

(d) Prescaler mode register 00 (PRM00)

ES101 ES100 ESO001 ES000 3 PRM002 PRMO001 PRMO000

Count clock selection
(setting TI000 valid edge is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection
(setting prohibited when CRC001 = 1)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited

11: Both edges detection

(e) 16-bit timer counter 00 (TMO0O)
By reading TMOO, the count value can be read.

(f) 16-bit capture/compare register 000 (CR000)
When this register is used as a compare register and when its value matches the count value of TM0O, an
interrupt signal (INTTMOOO) is generated. The count value of TMOO is not cleared.
To use this register as a capture register, select either the TI000 or TI010 pin input as a capture trigger.
When the valid edge of the capture trigger is detected, the count value of TMOO is stored in CR000.

(g) 16-bit capture/compare register 010 (CR010)
When this register is used as a compare register and when its value matches the count value of TMOO, an
interrupt signal (INTTMO10) is generated. The count value of TMOO is not cleared.
When this register is used as a capture register, the TI000 pin input is used as a capture trigger. When the
valid edge of the capture trigger is detected, the count value of TMOO is stored in CR010.
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

Figure 7-1. Block Diagram of 8-Bit Timer/Event Counter 50

2 Internal bus 2
8-bit timer compare
register 50 (CR50) | | 5 INTTM50  To TMHO
= To UARTO
TI50/TO50/P44/KR4 ©— # # Match | S Note 1 To UART6
frRs — _ o !
fers/2 —= 2 g S _
frrs/22 —{ & — Q 2
frrs/26 —= g ’B-blttlmer OVF D»INV 8 o1 150/
fers/28 —= counter 50 (TM50) R ° O50/T150,
fPrs/213  — n P44/KR4
N
ote 2 Ou1(pF§JLI‘e)1tch PM44
3 S | Invert
R level
[Clear *
.
TCL502 TCL500) [TCE50 [TMC506 |LVS50| LVR50TMC501 [TOE50]
Timer clock selection 8-bit timer mode control
register 50 (TCL50) register 50 (TMC50)
2 Internal bus 2
Figure 7-2. Block Diagram of 8-Bit Timer/Event Counter 51
2 Internal bus 2
8-bit timer compare
regiser 51 (CRs1) | | 5 INTTM51
TI51/TO51/ g
P43/}§R3©—— Match | ~ Note 1
PRS —™ o Bl }
fers/2 —= 2 s Sq = TO51
frrs/2* — @ e 2 output
frrs/2 = @ |50 O O ¢ | LT >>-oT0s1mi51/
fprs/28 counter 51 (TM51) R 2 > 51/TI5
8-bit timer H1 output ——= 2 P43/KR3
N 2 Output latch
ote u(pF:J435)ac PM43
3 S | Invert
R level
[Coar }——— T
.
TCL512 [TCE51[TMC516 |LVS51]LVR51[TMC511 [TOE51|
Timer clock selection 8-bit timer mode control
register 51 (TCL51) register 51 (TMC51)
2 Internal bus 2

Notes 1.

Timer output F/F

2. PWM output F/F

252
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

<R> (3) Reading of 8-bit timer counter 5n (TM5n)
TM5n can be read without stopping the actual counter, because the count values captured to the buffer are fixed
when it is read. The buffer, however, may not be updated when it is read immediately before the counter counts
up, because the buffer is updated at the timing the counter counts up.

Figure 7-21. 8-bit Timer Counter 5n (TM5n) Read Timing

Counteock [ [ [ | L [ LI L i1 |
TM5n count value X 341 X 3sH X seH X 37H X 38H X 3oH X 3AH X 3BH
Read buffer X 340 X 35H :X 37H_ X 38H X__3BH

Read signal | | | |

Remark n=0to2
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CHAPTER 10 WATCHDOG TIMER

10.2 Configuration of Watchdog Timer

The watchdog timer includes the following hardware.

Table 10-1. Configuration of Watchdog Timer

ltem

Configuration

Control register Watchdog timer enable register (WDTE)

How the counter operation is controlled, overflow time, and window open period are set by the option byte.

Table 10-2. Setting of Option Bytes and Watchdog Timer

Setting of Watchdog Timer

Option Byte (0080H)

Window open period

Bits 6 and 5 (WINDOW1, WINDOWO)

Controlling counter operation of watchdog timer Bit 4 (WDTON)

Overflow time of watchdog timer

Bits 3 to 1 (WDCS2 to WDCS0)

Remark For the option byte, see CHAPTER 26 OPTION BYTE.

Figure 10-1. Block Diagram of Watchdog Timer

CPU access signal

CPU access
error detector

WDCS2 to WDCSO0 of
option byte (0080H) i
2'%frL to Overfi
17 vertiow
Clock 17-bit 2V ffrL signal
frU/2 input counter Selector
controller

Count clear Window size

signal determination

signal

WINDOW?1 and WINDOWO ___ Clear, reset control

of option byte (0080H)

WDTON of option Watchdog timer enable

byte (0080H) register (WDTE)

U

Reset
output |—— Internal reset signal

controller

Internal bus
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CHAPTER 13 16-BIT AX TYPE A/D CONVERTER (4PD78F046x only)

Table 13-1. Sampling Clock (Sampling Time) Setting Conditions

ADDN2

AVREF Condition

Sampling Clock: fve (Conversion Time in 16-bit Resolution)

Differential input

3.5V <AVREF<55V

1.25 MHz max. (52.42 ms min.)

2.7V <AVREF< 35V

625 kHz max. (104.85 ms min.)

Single input 2.85V <AVREF <55V 625 kHz max. (104.85 ms min.)
2.7V <AVREF<2.85V 525 kHz max. (124.83 ms min.)
Table 13-2. Examples of Sampling Time under Setting Conditions
Number of Times of 16-bit AZ Type A/D Sampling: N (Resolution)
frRs fvp 65536 32768 16384 8192 4096 2048 1024 256

(16-bit) (15-bit) (14-bit) (13-bit) (12-bit) (11-bit) (10-bit) (8-bit)

10 MHz frrs/4 Setting Setting Setting Setting Setting Setting Setting Setting
prohibited | prohibited | prohibited | prohibited | prohibited | prohibited | prohibited | prohibited
frrs/8"°" 52.42ms| 26.21ms| 13.10ms 6.55 ms 3.27 ms 1.63 ms 0.81 ms 0.20 ms
frrs/16™°% | 104.85ms| 5242ms| 26.21ms| 13.10ms 6.55 ms 3.27 ms 1.63 ms 0.41 ms

8 MHz frrs/4 Setting Setting Setting Setting Setting Setting Setting Setting
prohibited | prohibited | prohibited | prohibited | prohibited | prohibited | prohibited | prohibited
frrs/8M"" 65.53ms| 32.76ms| 16.38ms 8.19 ms 4.09 ms 2.04 ms 1.02 ms 0.25 ms
frrs/16 131.07 ms 65.53 ms 32.76 ms 16.38 ms 8.19 ms 4.09 ms 2.04 ms 0.51 ms
5 MHz fPrs/4M"" 5242ms| 26.21ms| 13.10ms 6.55 ms 3.27ms 1.63 ms 0.81 ms 0.40 ms
frrs/8"°? 104.85ms| 5242ms| 26.21ms| 13.10ms 6.55 ms 3.27 ms 1.63 ms 0.81 ms
frrs/16 209.71 ms| 104.85 ms 52.42 ms 26.21 ms 13.10 ms 6.55 ms 3.27 ms 1.63 ms
4 MHz frrs/4™"" 65.53ms| 32.76ms| 16.38ms 8.19 ms 4.09 ms 2.04 ms 1.02 ms 0.25 ms
frrs/8 131.07 ms 65.53 ms 32.76 ms 16.38 ms 8.19 ms 4.09 ms 2.04 ms 0.51 ms
fers/16 262.14 ms| 131.07 ms 65.53 ms 32.76 ms 16.38 ms 8.19 ms 4.09 ms 1.02 ms
2 MHz frrs/4 131.07 ms 65.53 ms 32.76 ms 16.38 ms 8.19 ms 4.09 ms 2.04 ms 0.51 ms
frrs/8 262.14 ms| 131.07 ms 65.53 ms 32.76 ms 16.38 ms 8.19 ms 4.09 ms 1.02 ms
fers/16 52428 ms| 262.14 ms| 131.07 ms 65.53 ms 32.76 ms 16.38 ms 8.19 ms 2.04 ms
- fsue/2 4s 2s 1s 500 ms 250 ms 125 ms 62.5 ms 15.62 ms

Notes 1. Setting the differential input mode (2.7 V < AVrer < 3.5 V) and single input mode is prohibited since the

sampling time conditions are not satisfied in these modes.
2. Setting the single input mode (2.7 V < AVRer < 2.85 V) is prohibited since the sampling time conditions are
not satisfied in this modes.
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CHAPTER 16 SERIAL INTERFACE CSI10

Figure 16-6. Timing in 3-Wire Serial I/0O Mode (2/2)

(b) Transmission/reception timing (Type 2: TRMD10 =1, DIR10 =0, CKP10 = 0, DAP10 = 1)

SCK10 ¥ |_

Read/writetrigger_n I N T N U U N N N S N N NN

SOTB10 ' 'x ' ! 55H (co;'nmu.nicat'ion data) : : ' ' ' ' ' ' '

soto | \asr { ser )\ ADn Y oan ) esn Y ean ) oo | Aan

CSOT10 _J e
NTesio |} RN
e R R EEE R R RN,
SH0 (input AAH) ¥ ' ' ' E ' ' ' P
SO10 5 I 5 5 5 5 5 P

55H is written to SOTB10.
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CHAPTER 17 LCD CONTROLLER/DRIVER

6)

Key return mode register (KRM)

This register is used to specify that a pin is to be used as a segment key scan input pin when using the
segment key scan function.

See Figure 21-2 Format of Key Return Mode Register (KRM) when not using the segment key scan function.
KRM is set using a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets 00H.

Figure 17-7. Format of Key return mode register (KRM)

Address: FF6EH After reset: 00H R/W

Symbol
KRM

474

7 6 5 4 3 2 1 0

0 0 0 KRM4 KRM3 KRM2 KRM1 KRMO
KRMn Setting segment key scan input pin (n = 0 to 4)

0 Does not use specified pin as segment key scan input pin.

1 Uses specified pin as segment key scan input pin.

Cautions 1. If KRM is changed, the interrupt request flag may be set. Therefore, disable interrupts
and then change the KRM register. Clear the interrupt request flag and enable
interrupts.

2. When set not to use the specified pin as a segment key scan input pin (KRMn = 0), the
corresponding P4n pin can be used as a normal port.

3. When using the P40/KR0/ViLcs pin for the key interrupt function (KRO), set the LCD
display mode register (LCDM) to a setting other than the 1/4 bias method. When set to
the 1/4 bias method, the P40/KR0/VLcs pin functions as Vics.
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CHAPTER 17 LCD CONTROLLER/DRIVER

17.7 Display Modes

17.7.1 Static display example

Figure 17-18 shows how the three-digit LCD panel having the display pattern shown in Figure 17-17 is connected
to the segment signals (SEGO to SEG23) and the common signal (COMO) of the 78KO0/LE3 chip. This example
displays data "12.3" in the LCD panel. The contents of the display data memory (FA40H to FA57H) correspond to this
display.

The following description focuses on numeral "2." ( Z.) displayed in the second digit. To display "2." in the LCD
panel, it is necessary to apply the select or deselect voltage to the SEG8 to SEG15 pins according to Table 17-6 at
the timing of the common signal COMO; see Figure 17-17 for the relationship between the segment signals and LCD
segments.

Table 17-6. Select and Deselect Voltages (COMO0)

Segment SEG8 SEG9 SEG10 SEG11 SEG12 SEG13 SEG14 SEG15

Common

CcOoMo Select Deselect Select Select Deselect Select Select Select

According to Table 17-6, it is determined that the bit-O pattern of the display data memory locations (FA48H to
FA4FH) must be 10110111.

Figure 17-19 shows the LCD drive waveforms of SEG11 and SEG12, and COM0O. When the select voltage is
applied to SEG11 at the timing of COMO, an alternate rectangle waveform, +Vico/-Vicp, is generated to turn on the
corresponding LCD segment.

COM1 to COMS3 are supplied with the same waveform as for COM0. So, COMO to COM3 may be connected
together to increase the driving capacity.

Figure 17-17 Static LCD Display Pattern and Electrode Connections

SEGsn+3

SEGsn+ 4U SEGsn+2

> SEGams COMO

SEG8n+6 *U SEG8n+1

O— SEGsn
SEGen+7

Remark n=0to2
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CHAPTER 17 LCD CONTROLLER/DRIVER

Figure 17-19. Static LCD Drive Waveform Examples

Te

Vico

como

Vss

Vico

SEG11

Vico

SEG12

+Vico

COMO-SEG11 0

-Vico

+Vico

COMO-SEG12 0

-Viep
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CHAPTER 17 LCD CONTROLLER/DRIVER

510

COMo

COM1

com2

COM3

SEG(KS)

COMO-SEG(KS)

COM1-SEG(KS)

KSF

(b) When segment key scan function is used (KSON = 1)

<Key input wait>

TrF

Shaded sections: Segment key scan output period
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Viet
Vice

Vico
Vict
Vice

Vico
Vict

Vice

Vico
Vict
Vice

Vico
Vict
Vice

Vss

+Vico

+1/3Vico

0

-1/3Vico

-Vico

+Vico

+1/3Vico

0
-1/3Vico

-Vico



CHAPTER 17 LCD CONTROLLER/DRIVER

17.7.5 Eight-time-slice display example

Figure 17-31 shows how the 15X 8 dots LCD panel having the display pattern shown in Figure 17-30 is connected
to the segment signals (SEG4 to SEG18) and the common signals (COMO to COM?7) of the 78KO0/LES3 chip. This
example displays data "123" in the LCD panel.
FA52H) correspond to this display.

The following description focuses on numeral "3." ( =) displayed in the first digit. To display "3." in the LCD panel,
it is necessary to apply the select or deselect voltage to the SEG4 and SEG8 pins according to Table 17-10 at the
timing of the common signals COMO to COM?7; see Figure 17-30 for the relationship between the segment signals and
LCD segments.

According to Table 17-10, it is determined that the display data memory location (FA44H) that corresponds to
SEG4 must contain 00110001.

Figure 17-32 shows examples of LCD drive waveforms between the SEG4 signal and each common signal. When
the select voltage is applied to SEG4 at the timing of COMO, a waveform is generated to turn on the corresponding

LCD segment.

512

The contents of the display data memory (addresses FA44H to

Table 17-10. Select and Deselect Voltages (COMO to COM7)

SEG4 SEG5 SEG6 SEG7 SEG8
Common
COMO Select Select Select Select Select
COM1 Deselect Select Deselect Deselect Deselect
COM2 Deselect Deselect Select Deselect Deselect
COM3 Deselect Select Deselect Deselect Deselect
COM4 Select Deselect Deselect Deselect Deselect
COM5 Select Deselect Deselect Deselect Select
COM6 Deselect Select Select Select Deselect
COomM7 Deselect Deselect Deselect Deselect Deselect

comMo
COM1
CcOm2
CcOomM3
COomM4
COM5
COMeé
CcomM7
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CHAPTER 19 REMOTE CONTROLLER RECEIVER

(3) Data low level width determination
> <2> <3>

RlNNOte ‘ mNote _l

NEE-

RINNOte, mNote_l |__l_|_
RINNOte, mNote | i_|
RMDLS -
- RMDLL —
Allowable
range A

Note RIN is generated in type A reception mode, and RIN is generated in type B and type C reception modes.

Relationship Between RMDLS/RMDLL/Counter | Position of Waveform Corresponding Operation

Counter < RMDLS <1>: Short Error interrupt INTRERR is generated "™*.
Measuring guide pulse high-level width is started.

RMDLS < counter < RMDLL <2>: Within the range Measuring data high-level width is started.

RMDLL < counter <3>:Long (Type A reception mode)

Measuring the end width is started from the A
point.

(Type B, Type C reception modes)

Error interrupt INTRERR is generated at the A
point."*.

Note In type C reception mode, before the first INTDFULL interrupt is generated, INTRERR will not be generated.
However, RMSR and RMSCR will be cleared.
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CHAPTER 20 INTERRUPT FUNCTIONS

(3) Priority specification flag registers (PROL, PROH, PR1L, PR1H)
The priority specification flag registers are used to set the corresponding maskable interrupt priority order.
PROL, PROH, PR1L, and PR1H are set by a 1-bit or 8-bit memory manipulation instruction. If PROL and PROH,
and PR1L and PR1H are combined to form 16-bit registers PRO and PR1, they are set by a 16-bit memory
manipulation instruction.
Reset signal generation sets these registers to FFH.

Figure 20-4. Format of Priority Specification Flag Registers (PROL, PROH, PR1L, PR1H)

Address: FFE8H  After reset: FFH R/W

Symbol <7> 6 <5> <4> <3> <2> <1> <0>

PROL SREPR6 1 PPR4 PPR3 PPR2 PPR1 PPRO LVIPR

Address: FFE9QH  After reset: FFH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PROH TMPRO10 | TMPRO0OO | TMPR50 TMPRHO | TMPRH1 CSIPR10 STPR6 SRPR6
STPRO

Address: FFEAH  After reset: FFH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

<R> PR1L TMPR52 |DSADPR™?| RTCIPR KRPR TMPR51 RTCPR SRPRO ADPR™'

Address: FFEBH  After reset: FFH R/W

Symbol 7 6 5 4 <3> <2> <1> <0>
PR1H 1 1 1 1 RERRPR RINPR MCGPR TMHPR2
GPPR
RENDPR
DFULLPR
XXPRX Priority level selection
0 High priority level
1 Low priority level

Notes 1. PD78F045x and 78F046x only.
2. uPD78F046x only.

Caution Be sure to set bit 6 of PROL and bits 4 to 7 of PR1H to 1.
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CHAPTER 29 INSTRUCTION SET

Instruction Mnemonic Operands Bytes Clocks Operation Flag
Group Note 1 | Note 2 Z ACCY
16-bit ADDW AX, #word 3 6 - | AX, CY « AX + word X X X
operation | SUBW AX, #word 3 6 — | AX, CY « AX - word x x x
CMPW AX, #word 3 6 - AX — word X X X
Multiply/ MULU X 2 16 - |AX<«AxX
divide DIVUW o} 2 25 — | AX (Quotient), C (Remainder) « AX = C
Increment/ [INC r 1 2 - r<r+1 X x
decrement saddr 2 4 6 |(saddr) « (saddr) + 1 X x
DEC r 1 2 - r<r-1 X x
saddr 2 4 6 (saddr) « (saddr) — 1 X x
INCW rp 1 4 - p«rp+1
DECW p 1 4 - p<«rp-1
Rotate ROR A1 1 2 — | (CY, A7 < Ao, Am-1 < Anm) x 1 time x
ROL A1 1 2 - [(CY, Ao« A7, Am+1 < Am) x 1 time x
RORC A1 1 2 —  |(CY <~ Ao, A7 <~ CY, Am-1 < Anm) x 1 time x
ROLC A1 1 2 - [(CY « A7, Ao < CY, Am+1 <« Am) x 1 time x
ROR4 [HL] 2 10 12 |[As-o0« (HL)3-o, (HL)7-4 < As-o,
(HL)3-0 « (HL)7-4
ROL4 [HL] 2 10 12 [As-0« (HL)7-4, (HL)3-0 < As-o,
(HL)7-4 « (HL)3-o0
BCD ADJBA 2 - Decimal Adjust Accumulator after Addition | x x x
adjustment | ApJBS 2 — | Decimal Adjust Accumulator after Subtract | x x  x
Bit MOV1 CY, saddr.bit 3 6 7 | CY « (saddr.bit) x
manipulate CY, sfr.bit 3 - 7 | CY « sfr.bit X
CY, A.bit 2 4 — | CY « Abit x
CY, PSW.bit 3 - 7 |CY « PSW.bit x
CY, [HL].bit 2 7 | CY « (HL).bit x
saddr.bit, CY 3 6 8 (saddr.bit) « CY
sfr.bit, CY 3 - 8 sfr.bit < CY
A.bit, CY 2 4 - |Abit« CY
PSW.bit, CY 3 - 8 |PSW.bit < CY X X
[HL].bit, CY 2 6 (HL).bit « CY
Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access

2. When an area except the internal high-speed RAM area is accessed

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock

control register (PCC).

2. This clock cycle applies to the internal ROM program.
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CHAPTER 29 INSTRUCTION SET

(2) 16-bit instructions
MOVW, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

Note

Second Operand #word AX rp sfrp saddrp laddr16 SP None
First Operand
AX ADDW MOVW MOVW MOVW MOVW MOVW
SUBW XCHW
CMPW
p MOVW MOvVwW"e INCW
DECW
PUSH
POP
sfrp MOVW MOVW
saddrp MOVW MOVW
laddr16 MOVW
SP MOVW MOVW
Note Only when rp = BC, DE, HL
(3) Bit manipulation instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR
Second Operand A bit sfr.bit saddr.bit PSW.bit [HL].bit CcY $addr16 None
First Operand
A.bit MOV1 BT SET1
BF CLR1
BTCLR
sfr.bit MOVA BT SET1
BF CLR1
BTCLR
saddr.bit MOVA1 BT SET1
BF CLR1
BTCLR
PSW.bit MOVA1 BT SETH
BF CLR1
BTCLR
[HL].bit MOV1 BT SET1
BF CLR1
BTCLR
CcY MOVA1 MOVA1 MOVA1 MOVA1 MOVA1 SETH
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1
700 User's Manual U18696EJ3VOUD




