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78K0/Lx3

CHAPTER 2 PIN FUNCTIONS

2.2.3 P30 to P34 (port 3)

P30 to P34 function as an I/O port. These pins also function as pins for external interrupt request input, timer I/O,

buzzer output, real-time counter output, and manchester code output.

78K0/LC3 78K0/LD3 78KO/LE3 78KO0/LF3
- - - P30/INTP5

P31/TOH1/INTP3 P31/TOH1/INTP3 P31/TOH1/INTP3 P31/TOH1/INTP3
P32/TOHO/MCGO P32/TOHO/MCGO P32/TOHO/MCGO P32/TOHO/MCGO
P33/TI000/RTCDIV/ P33/TI000/RTCDIV/ P33/TI000/RTCDIV/ P33/TI000/RTCDIV/
RTCCL/BUZ/INTP2 RTCCL/BUZ/INTP2 RTCCL/BUZ/INTP2 RTCCL/BUZ/INTP2
P34/T152/T1010/TO00/ P34/T152/T1010/TO00/ P34/T152/T1010/TO00/ P34/T152/T1010/TO00/
RTC1HZ/INTP1 RTC1HZ/INTP1 RTC1HZ/INTP1 RTC1HZ/INTP1

The following operation modes can be specified in 1-bit units.

(1) Port mode

P30 to P34 function as an I/O port. P30 to P34 can be set to input or output port in 1-bit units using port mode

register 3 (PM3). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 3 (PU3).

(2) Control mode

P30 to P34 function as external interrupt request input, timer 1/O, buzzer output, real-time counter output, and

manchester code output.

(a) INTP1 to INTP3 and INTP5
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

(b) TO00

This is a 16-bit timer/event counters 00 timer output pin.

(c) TOHO, TOH1

These are 8-bit timer HO, H1 timer output pin.

(d) TI000

This is a pin for inputting an external count clock to 16-bit timer/event counters 00 and is also for inputting a

capture trigger signal to the capture registers (CR000 or CR010) of 16-bit timer/event counters 00.

(e) TIo10

This is a pin for inputting a capture trigger signal to the capture register (CR000) of 16-bit timer/event counters 00.

() TI52

This is the pin for inputting an external count clock to 8-bit timer/event counter 52.

(9) BUZ

This is a buzzer output pin.

(h) RTCDIV

This is a real-time counter clock (32.768 kHz, divided) output pin.
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78K0/Lx3

CHAPTER 3 CPU ARCHITECTURE

SP

SP

Figure 3-16. Data to Be Saved to Stack Memory

(a) PUSH rp instruction (when SP = FEEOH)

— FEEOH

FEDFH

Register pair higher

l«—— FEDEH

Register pair lower

(b) CALL, CALLF, CALLT instructions (when SP = FEEOH)

SP

SP

SP

SP

= FEEOH

FEDFH

PC15 to PC8

l«—— FEDEH

PC7 to PCO

(c) Interrupt, BRK instructions (when SP = FEEQOH)

FEEOH = FEEOH
: FEDFH PSW
| FEDEH PC15 to PC8
v

FEDDH <« FEDDH PC7 to PCO
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78K0/Lx3 CHAPTER 4 PORT FUNCTIONS

Figure 4-4. Block Diagram of P13 (2/4)

(2) 78K0/LD3

Vob
M\  WReru
l PU1
> PU13
P-ch
Alternate
function

—3
Selector

» @ P13/SO10/TxD0/
§ WRem <TxD6>/KR4
e PMH1
2
= ® PM13
WRPporT
P1
A Output latch
~ (P13)
Serial interface CSI10 i>_ B
(8}
o
Serial interface UARTO $
Serial interface UART6
WRer
l PF1
& PF13
%
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
PF1: Port function register 1
RD: Read signal
WRxx: Write signal
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78K0/Lx3 CHAPTER 4 PORT FUNCTIONS

(1) Port mode registers (PMxx)
These registers specify input or output mode for the port in 1-bit units.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH.
When port pins are used as alternate-function pins, set the port mode register by referencing 4.5 Settings of PFALL,
PF2, PF1, ISC, Port Mode Register, and Output Latch When Using Alternate Function.

Figure 4-26. Format of Port Mode Register (78K0/LC3)

Symbol 7 6 5 4 3 2 1 0  Address Afterreset  RAW
S S T
PM2 [ 1 | 1 | P25 | PM24 | PM23 | PM22 | PM21 | PM20 | FF22H  FFH RW
o L T e
Paa | 1 | 1 | 1 [ 1 [ 1 [ 1 [ 1 [Pwao | Freed R AW
o [T T T 7 T+ T+ T+ o Towm] rowt v oo
s [T T T+ T Tomw e T 7 ] e e
we [T T T+ T 7 T T T 7 Towm] oo oo o
Pmia | 1 | 1 [ 1 | 1 [ Pwias [ Pm142 | PM141 | PM1d0 | FR2EH  FFH RW
e I N R T A e R
PMmn Pmn pin /0 mode selection

(m=1to4,10t0 12, 14,15;n=0105)

0 Output mode (output buffer on)

1 Input mode (output buffer off)

Caution Be sure to set bits 0, 1, and 4 to 7 of PM1, bits 6 and 7 of PM2, bits 0, and 5 to 7 of PM3, bits 1 to 7 of
PM4, bits 2 to 7 of PM10, bits 0, 1, and 4 to 7 of PM11, bits 1 to 7 of PM12, bits 4 to 7 of PM14, and bits
4 to 7 of PM15 to “1”.

ROTUHO180EJ0200 Rev.2.00 180
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78K0/Lx3 CHAPTER 4 PORT FUNCTIONS

(2) Port registers (Pxx)
These registers write the data that is output from the chip when data is output from a port.
If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is
read.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 4-30. Format of Port Register (78K0/LC3)

Symbol 7 6 5 4 3 2 1 0 Address Afterreset  R/W
Pt o | o | o | o [ P3| P2 | o | o | FFOIH 00H (outputlatch) RW
P2| o | o | ps | Pea | P2z | P22 | P21 | P20 | FFO2H  00H (outputlatch) RW
P3| o | o | o | P | Ps3 | P2 | P31 | o | FFOBH  0OH (outputlatch) RW
Pa|l o | o | o | o | o | o | o | P | FFo4H  00H (outputlatch) RMW
po[ o | o | o | o | o | o | Piot | P100 | FFOAH  0OH (outputiatch) RMW
Pi1 | 0 0 0 o | P13 | P12 | o0 0 | FFOBH  0OH (outputlatch) RMW
P2 [ o | o | o [|praaez|pragieez[prog*e2|pramerz| pi2o | FFOCH 00H™"'(output latch) RN

P14 [PK143W0te3 pKiaohotes pK141M0te3 |pciaghoes| 143 | P142 | P141 | P140 | FFOEH  00H (outputlatch) R

P15 [pKisatetes[pkispNotes [pkisihtes pkisoNeles| 153 | P1s2 | P151 | P150 | FFOFH  0OH (outputlatch) RMW

Pmn m=1t04,10t012,14,15;n=01t0 5
Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level

Notes 1. P121 to P124 are read-only. These become undefined at reset.
2. When the operation mode of the pin is the clock input mode, 0 is always read.
3. This bit is used for the segment key scan function. For details, see 18.3 Registers Controlling LCD
Controller/Driver.
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78K0/Lx3

CHAPTER 4 PORT FUNCTIONS

(6) Port function register ALL (PFALL)
This register sets whether to use pins P8 to P11 and P13 to P15 as port pins (other than segment output pins) or

segment output pins.

PFALL is set using a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears PFALL to O0H.

Figure 4-40. Format of Port Function Register ALL (PFALL)

(a) 78K0/LC3

Address: FFB6H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
PFALL | 0 PF15ALL PF14ALL 0 PF11ALL PF10ALL 0 0
(b) 78K0/LD3, 78K0/LE3
Address: FFB6H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
PFALL 0 PF15ALL PF14ALL 0 PF11ALL PF10ALL 0 PFOSALL
(c) 78KO0/LF3
Address: FFB6H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
PFALL 0 PF15ALL PF14ALL PF13ALL PF11ALL PF10ALL PFO9ALL PFO8ALL
PFnALL Port/segment output specification
0 Used as port (other than segment output)
1 Used as segment output

Remark n=08to 11, 13to 15

RO1UHO0180EJ0200 Rev.2.00
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78K0/Lx3

CHAPTER 4 PORT FUNCTIONS

Table 4-12. Settings of PFALL, PF2, PF1, ISC, Port Mode Register, and Output Latch When Using

Alternate Function (78K0/LF3) (1/2)

Pin Name Alternate Function PFALL, PF1 ISC PMxx Pxx
Function l{e] PF2"
Name
P10 PCL Qutput - 0 0
P11 SCK10 Input - 1 x
Output - 0 1
P12 SO Input - 1 x
RxDO Input - 1 X
p1ghee S0O10 Output - PF13=0 0 0
TxDO Output - PF13 =1 0 x
P14 'SCKAO Input - 1 x
Output - 0 1
INTP4 Input - 1 X
P15 SIA0 Input - 1 x
<RxD6> Input - ISC4 = 157, 1 x
ISC5=0
p1g"e" SOA0 Output - PF16=0 0 0
<TxD6> Output - PF16 =1 ISC4 =1, X
ISC5=0
P20 to SEG39 to Qutput 1 x x
p27'e? SEG32"""
ANIO to Input 0 1 X
ANI7"*"
DS0+ to Input 0 1 x
DS2+"**
REF+""*® Input 0 1 x
P30 INTP5 Input - 1 x
P31 TOH1 Output - 0 0
INTP3 Input - 1 X
P32 TOHO Output - 0 0
MCGO Output - 0 0
P33 TI000 Input - ISC1=0 1 x
RTCDIV Output - 0 0
RTCCL Output - 0 0
BUZ Output - 0 0
INTP2 Input - 1 X
P34 TI52 Input - Note 6 1 X
TIO10 Input - 1 X
TOO00 Qutput - 0 0
RTC1HZ Output - 0 0
INTP1 Input - 1 X
(Notes and Remarks are listed on the page after next.)
RO1UHO0180EJ0200 Rev.2.00 205
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78K0/Lx3 CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-26. Timing Example of Clear & Start Mode Entered by TI000 Pin Valid Edge Input
(CR000: Compare Register, CR010: Capture Register) (2/2)

(b) TOCO00 = 13H, PRM00 = 10H, CRCO00, = 04H, TMC00 = 0AH, CR000 = 0003H

M N P Q

TMOO register

0003H
0000H

Operable bits 00 >
(TMCO003, TMCO002)

Capture & count clear input _l _l _I-
(TI000 pin input)
Compare register

crooy X 0003H

Compare match interrupt '| ] '| '| '|
(INTTMO00)

Capture register
(CRO10) 0000H M >

Capture interrupt '| '| '| '|
(INTTMO010)

TOO00 output

10

This is an application example where the width set to CR000 (4 clocks in this example) is to be output from the TO00

pin when the count value has been captured & cleared.

The count value is captured to CR010, a capture interrupt signal (INTTMO10) is generated, TMOO is cleared (to
0000H), and the TOOQO output is inverted when the valid edge of the TIO00 pin is detected. When the count value of
TMOO is 0003H (four clocks have been counted), a compare match interrupt signal (INTTMOOO) is generated and the

TOO0O0 output level is inverted.

ROTUHO180EJ0200 Rev.2.00
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78K0/Lx3

CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

6.4.6 PPG output operation

A square wave having a pulse width set in advance by CR010 is output from the TO00 pin as a PPG (Programmable
Pulse Generator) signal during a cycle set by CR000 when bits 3 and 2 (TMC003 and TMCO002) of 16-bit timer mode
control register 00 (TMCO00) are set to 11 (clear & start upon a match between TM00 and CR000).

The pulse cycle and duty factor of the pulse generated as the PPG output are as follows.

¢ Pulse cycle = (Set value of CR000 + 1) x Count clock cycle
e Duty = (Set value of CR010 + 1) / (Set value of CR000 + 1)

Caution To change the duty factor (value of CR010) during operation, see 6.5.1 Rewriting CR010 during TM0O

operation.

Remarks 1. For the setting of I/O pins, see 6.3 (6) Port mode register 0 (PMO0).

2. For how to enable the INTTMOOO signal interrupt, see CHAPTER 21 INTERRUPT FUNCTIONS.

Figure 6-41. Block Diagram of PPG Output Operation

Clear

Count clock

)

Timer counter
(TMO0)

-

Operable bits
TMCO003, TMC002

{} Match signal

Interrupt signal

ﬁ

!

(INTTM000O)

Compare register
(CR000)

Match signal

Qutput
controller

—©) TOO00 pin

Interrupt signal

ﬁ

Compare register

(INTTMO10)

(CR010)
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78K0/Lx3

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

Figure 7-9. Format of 8-Bit Timer Mode Control Register 50 (TMC50) (2/2)

(b) 78KO/LE3, 78KO/LF3

Address: FF6BH  After reset: 00H  R/W"™*

Symbol
TMC50

<7> 6 5 4 <3> <2> 1 <0>
| TCE50 TMC506 0 0 LVS50 LVR50 TMC501 TOE50
TCE50 TMS50 count operation control
0 After clearing to 0, count operation disabled (counter stopped)
1 Count operation start
TMC506 TM50 operating mode selection
0 Mode in which clear & start occurs on a match between TM50 and CR50
1 PWM (free-running) mode
LVS50 LVR50 Timer output F/F status setting
0 0 No change
0 1 Timer output F/F clear (0) (default value of TO50 output: low level)
1 0 Timer output F/F set (1) (default value of TO50 output: high level)
1 1 Setting prohibited
TMC501 In other modes (TMC506 = 0) In PWM mode (TMC506 = 1)
Timer F/F control Active level selection
0 Inversion operation disabled Active-high
1 Inversion operation enabled Active-low
TOE50 Timer output control
0 Output disabled (TO50 output is low level)
1 Output enabled

Note Bits 2 and 3 are write-only.

Cautions 1. The settings of LVS50 and LVR50 are valid in other than PWM mode.
2. Perform <1> to <4> below in the following order, not at the same time.

<1> Set TMC501, TMC506: Operation mode setting
<2> Set TOE50 to enable output: Timer output enable
<3> Set LVS50, LVR50(see Caution 1): Timer F/F setting

<4> Set TCE50

3. When TCE50 = 1, setting the other bits of TMC50 is prohibited.

=y

. The actual TO50/TI150/P44/KR4 is determined depending on PM44 and P44, besides TO5n output.

5. Be sure to clear bits 4 and 5 to “0”.

Remarks 1. In PWM mode, PWM output is made inactive by clearing TCES50 to 0.

2.
3.

If LVS50 and LVR50 are read, the value is 0.
The values of the TMC506, LVS50, LVR50, TMC5n1, and TOE50 bits are reflected at the TO50 pin

regardless of the value of TCES50.

RO1UHO0180EJ0200 Rev.2.00
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Figure 8-1. Block Diagram of 8-Bit Timer HO
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78K0/Lx3 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 _,_!_rl I_!_ﬂ—

INTTM5H1 | |, | |,
<> !

NRZ1 0 X 1 X 0
//22> /

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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78K0/Lx3

CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER

ANIO/P20 to ANI7/P27 pins are as shown below depending on the settings of PF2, ADPCO, PM2, ADS, and ADDCTLO.

Table 12-3. Setting Functions of P20/ANIO to P27/ANI7 Pins

(a) PD78F041x, 78F043x, 78F045x, 78F048x

Output mode

PF2 ADPCO PM2 ADS P20/SEGxx/ANIO to P27/SEGxx/ANI7 Pins
Digital/Analog Analog input selection | Input mode Does not select ANI. | Analog input (not to be converted)
selection Selects ANI. Analog input (to be converted by successive
approximation type A/D converter)
Output mode - Setting prohibited
Digital I/O selection Input mode - Digital input
Output mode - Digital output
SEG output - - - Segment output
selection
(b) xPD78F046x, 78F049x
ADPCO PM2 ADS ADDCTLO P20/ANI0/DSO0- to P27/ANI7/REF+ Pins
Analog input Input mode Does not select ANI. | Does not select DSn+. | Analog input (not to be converted)
selection Selects ANI. Does not select DSn+. | Analog input (to be converted by successive
approximation type A/D converter)
Does not select ANI. | Selects DSn+. Analog input (to be converted by AX-type
A/D converter)
Selects ANI. Selects DSn+. Setting prohibited
Qutput mode - Setting prohibited
Digital I/O Input mode - Digital input
selection

Digital output

RO1UHO0180EJ0200 Rev.2.00
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78K0/Lx3 CHAPTER 14 SERIAL INTERFACE UARTO

14.4 Operation of Serial Interface UARTO
Serial interface UARTO has the following two modes.

e Operation stop mode
e Asynchronous serial interface (UART) mode

14.4.1 Operation stop mode

In this mode, serial communication cannot be executed, thus reducing the power consumption. In addition, the pins
can be used as ordinary port pins in this mode. To set the operation stop mode, clear bits 7, 6, and 5 (POWERO0, TXEO,
and RXEO0) of ASIMO to 0.

(1) Register used
The operation stop mode is set by asynchronous serial interface operation mode register 0 (ASIMO).
ASIMO can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 01H.

Address: FF70H After reset: 01H R/W

Symbol <7> <6> <5> 4 3 2 1 0
ASIMO POWERO TXEO RXEO PSo01 PS00 CLo SLO 1
POWERO Enables/disables operation of internal operation clock
ot Disables operation of the internal operation clock (fixes the clock to low level) and asynchronously

Note 2

resets the internal circuit

TXEO Enables/disables transmission

0 Disables transmission (synchronously resets the transmission circuit).
RXEO Enables/disables reception

0 Disables reception (synchronously resets the reception circuit).

Notes 1. The input from the RxDO pin is fixed to high level when POWERO = 0.
2. Asynchronous serial interface reception error status register 0 (ASIS0), transmit shift register 0 (TXS0), and
receive buffer register 0 (RXBO) are reset.

Caution Clear POWERO to 0 after clearing TXEO and RXEO to 0 to set the operation stop mode.
To start the communication, set POWERO to 1, and then set TXEO or RXEO to 1.

Remark To use the RxDO/P12 and TxDO0/P13 pins as general-purpose port pins, sce CHAPTER 4 PORT
FUNCTIONS.

ROTUHO180EJ0200 Rev.2.00 483
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78K0/Lx3

CHAPTER 15 SERIAL INTERFACE UART6

(3) Example of setting baud rate

Table 15-5. Set Data of Baud Rate Generator

Baud frrs = 2.0 MHz frrs = 5.0 MHz frrs = 10.0 MHz
Rate | rpgea- k |Calculated] ERR | TPS63- k |Calculated] ERR | TPS63- k |Calculated] ERR
[bps] | Tpseo Value (%] | TPS60 Value (%] | TPS60 Value %]
300 8H 13 301 0.16 7H 65 301 0.16 8H 65 301 0.16
600 7H 13 601 0.16 6H 65 601 0.16 7H 65 601 0.16
1200 | 6H 13 1202 | 0.16 5H 65 1202 | 0.16 6H 65 1202 | 0.16
2400 | 5H 13 2404 | o0.16 4H 65 2404 | 0.16 5H 65 2404 | 0.16
4800 | 4H 13 4808 | 0.16 3H 65 4808 | 0.16 4H 65 4808 | 0.16
9600 | 3H 13 9615 | 0.16 2H 65 9615 | 0.16 3H 65 9615 | 0.16
19200 [ 2H 13 19231 | 0.16 1H 65 19231 | 0.16 2H 65 19231 | 0.16
24000 | 1H 21 23810 | -0.79 3H 13 24038 | 0.16 4H 13 24038 | 0.16
31250 | 1H 16 31250 0 4H 5 31250 0 5H 5 31250 0
38400 [ 1H 13 38462 | 0.16 OH 65 38462 | 0.16 1H 65 38462 | 0.16
48000 | OH 21 47619 | -0.79 2H 13 48077 | 0.16 3H 13 48077 | 0.16
76800 [ OH 13 76923 | 0.16 OH 33 75758 | -1.36 OH 65 76923 | 0.16
115200 OH 9 111111 | -3.55 1H 11 113636 | -1.36 OH 43 | 116279 | 0.94
153600 - - - - 1H 8 156250 | 1.73 OH 33 | 151515 | -1.36
312500 - - - - OH 8 312500 0 1H 8 312500 0
625000 - - - - OH 4 625000 0 1H 4 625000 0

Remark TPS63to TPS60:

k:

fers:

ERR:

Bits 3 to 0 of clock selection register 6 (CKSR6) (setting of base clock (fxcLks))
Value set by MDL67 to MDL60 bits of baud rate generator control register 6 (BRGC6) (k

=4,5,6, ..

., 255)

Peripheral hardware clock frequency

Baud rate error

RO1UHO0180EJ0200 Rev.2.00
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78K0/Lx3 CHAPTER 21 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 21-4. Format of Priority Specification Flag Registers (PROL, PROH, PR1L, PR1H) (1/4)
(a) 78K0/LC3

Address: FFE8H  After reset: FFH R/W
Symbol <7> 6 5 <4> <3> <2> <1> <0>

PROL SREPR6 1 1 PPR3 PPR2 PPR1 PPRO LVIPR

Address: FFEQH  After reset: FFH R/W

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

PROH TMPR010 | TMPRO00O | TMPR50 TMPRHO | TMPRH1 STPRO STPR6 SRPR6

Address: FFEAH  After reset: FFH R/W
Symbol <7> 6 <5> <4> <3> <2> <1> <0>

PR1L TMPR52 1 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 1 1 MCGPR TMHPR2
XXPRX Priority level selection
0 High priority level
1 Low priority level

Note ,PD78F041x only.

Caution Be sure to set bits 5 and 6 of PROL, bit 6 of PR1L, and bits 2 to 7 of PR1H to 1.
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78K0/Lx3 CHAPTER 26 LOW-VOLTAGE DETECTOR

26.5 Cautions for Low-Voltage Detector

In a system where the supply voltage (Vob) fluctuates for a certain period in the vicinity of the LVI detection voltage
(Vwwi), the operation is as follows depending on how the low-voltage detector is used.

(1) When used as reset
The system may be repeatedly reset and released from the reset status.
In this case, the time from release of reset to the start of the operation of the microcontroller can be arbitrarily set by
taking action (1) below.

(2) When used as interrupt
Interrupt requests may be frequently generated. Take (b) of action (2) below.

<Action>

(1) When used as reset
After releasing the reset signal, wait for the supply voltage fluctuation period of each system by means of a software
counter that uses a timer, and then initialize the ports (see Figure 26-9).

(2) When used as interrupt

(a) Confirm that “supply voltage (Vbp) > detection voltage (Vivi)” when detecting the falling edge of Voo, or “supply
voltage (Vob) < detection voltage (VLvi)” when detecting the rising edge of Vop, in the servicing routine of the LVI
interrupt by using bit 0 (LVIF) of the low-voltage detection register (LVIM). Clear bit 0 (LVIIF) of interrupt request
flag register OL (IFOL) to O.

(b) In a system where the supply voltage fluctuation period is long in the vicinity of the LVI detection voltage, wait for
the supply voltage fluctuation period, confirm that “supply voltage (Vop) > detection voltage (VLvi)” when detecting
the falling edge of Vob, or “supply voltage (Vop) < detection voltage (Vivi)” when detecting the rising edge of Vo,
using the LVIF flag, and clear the LVIIF flag to 0.

Remark If bit 2 (LVISEL) of the low voltage detection register (LVIM) is set to “1”, the meanings of the above words
change as follows.
e Supply voltage (Vo)  — Input voltage from external input pin (EXLVI)
¢ Detection voltage (VLvi) — Detection voltage (Vex.vi = 1.21 V)
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78K0/Lx3 CHAPTER 27 OPTION BYTE

CHAPTER 27 OPTION BYTE

27.1 Functions of Option Bytes

The flash memory at 0080H to 0084H of the 78K0/Lx3 microcontrollers is an option byte area. When power is turned
on or when the device is restarted from the reset status, the device automatically references the option bytes and sets
specified functions. When using the product, be sure to set the following functions by using the option bytes.

When the boot swap operation is used during self-programming, 0080H to 0084H are switched to 1080H to 1084H.
Therefore, set values that are the same as those of 0080H to 0084H to 1080H to 1084H in advance.

Caution Be sure to set 00H to 0082H and 0083H (0082H/1082H and 0083H/1083H when the boot swap
function is used).

(1) 0080H/1080H
O Internal low-speed oscillator operation
¢ Can be stopped by software
e Cannot be stopped
O Watchdog timer overflow time setting
O Watchdog timer counter operation
e Enabled counter operation
o Disabled counter operation
O Watchdog timer window open period setting

Caution Set a value that is the same as that of 0080H to 1080H because 0080H and 1080H are switched
during the boot swap operation.

(2) 0081H/1081H
O Selecting POC mode

e During 2.7 V/1.59 V POC mode operation (POCMODE = 1)
The device is in the reset state upon power application and until the supply voltage reaches 2.7 V (TYP.). ltis
released from the reset state when the voltage exceeds 2.7 V (TYP.). After that, POC is not detected at 2.7 V
but is detected at 1.59 V (TYP.).
If the supply voltage rises to 1.8 V after power application at a pace slower than 0.5 V/ms (MIN.), use of the 2.7
V/1.59 V POC mode is recommended.

e During 1.59 V POC mode operation (POCMODE = 0)
The device is in the reset state upon power application and until the supply voltage reaches 1.59 V (TYP.). ltis
released from the reset state when the voltage exceeds 1.59 V (TYP.). After that, POC is detected at 1.59 V
(TYP.), in the same manner as on power application.

Caution POCMODE can only be written by using a dedicated flash memory programmer. It cannot be set
during self-programming or boot swap operation during self-programming. However, because
the value of 1081H is copied to 0081H during the boot swap operation, it is recommended to set
a value that is the same as that of 0081H to 1081H when the boot swap function is used.
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78K0/Lx3

CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

(2) Non-port functions

Port

78K0/LC3 78K0/LD3

78KO0/LE3

78KO0/LF3

Power supply, ground

Vb, Vss, Vico to Vics, AVeer" ™', AVss"®"

Regulator REGC
Reset RESET
Clock oscillation X1, X2, XT1, XT2, EXCLK
Writing to flash memory | FLMDO
Interrupt INTPO to INTP3 INTPO to INTP4 INTPO to INTP5
Key interrupt KRO, KR3, KR4 KRO to KR4 KRO to KR7
TMOO0 TI000, TI010, TO0O
TM50 - TI50, TO50
_ TM51 - TI51, TO51
iqé TM52 TI52
TMHO TOHO
TMH1 TOH1
RTC RTC1HZ, RTCCL, RTCDIV
8 UARTO RxDO0, TxDO
g UART6 RxD6, TxD6
5 |csio - SCK10, SI10, SO10
3 |csiao - SCKAO, SIA0, SOA0
A SEG SEGO to SEG21 SEGO to SEG23 SEGO to SEG23, SEGO to SEG31,
@) SEG24 to SEG31"*? SEG32 to SEG39""*
- COM COMO0-COM7
Segment key source SEG8(KSO0) to SEG10(KS0) to SEG16(KS0) to SEG24(KS0) to
signal output SEG15(KS7) SEG17(KS7) SEG23(KS7) SEG31(KS7)
10-bit successive ANIO to ANI5™** ANIO to ANI7""®
approximation type A/D
16-bit AZ-type A/D - DS0+ to DS2+"*°, DSO- to DS2-"*°,
REF+"°¢, REF-""°
Clock output - PCL
Buzzer output BUZ
Remote controller - RIN
receiver
Manchester code MCGO
generator
LVI circuit EXLVI

On-chip debug function

OCDOA, OCDoB

Notes 1. 14PD78F041x, 78F043x, 78F045x, 78F046x, 78F048x and 78F049x only.
2. 4PD78F044x and 78F045x only.

o a kv

uPD78F047x and 78F048x only.
uPD78F041x and 78F043x only.
uPD78F045x, 78F046x, 78F048x and 78F049x only.
uPD78F046x and 78F049x only.
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