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78K0/Kx2-L

CHAPTER 3 CPU ARCHITECTURE

Table 3-7. Special Function Register List: 78K0/KA2-L (20-pin products) (1/4)
Address Symbol Bit No. R/W Number of Bits After °
Manipulated Reset ; o
Simultaneously £ g
o
7 6 5 4 3 2 1 0 1 8 16
FFOOH |PO 0 0 0 0 0 0 PO1 | POO | RW v \ - 00H 172
FFO1H - - - - - = = = - - - - = = -
FFO2H |P2 0 0 P25 | P24 | P23 | P22 | P21 | P20 | RW v - 00H 172
FFO3H |P3 0 0 0 0 0 P32 | P31 | P30 | RW v - 00H 172
FFO4H = = = = = = = = = = = = = = =
FFO5H = = = = = = = = = = = = = = =
FFOBH |P6 0 0 0 0 0 0 P61 P60 | RW v \ - 00H 172
FFO7H = = = = = = = = = = = = = = =
FFOS8H |AD|ADCRL | - - - - - - - - R - \ - 00H 411
FFO9H |[CR 0 0 0 0 0 0 - - R - - N 0000H 410
FFOAH |RXB6 - - - - - - - - R - S - FFH 452
FFOBH |TXB6 - - - - - - - - R/W - \ - FFH 453
FFOCH |P12 0 0 P125 0 0 P122 | P121 0 R v S - 00H 172
FFODH |ADCRH - - - - - - - - R - \ - 00H 41
<ADOAS>
FFOEH |ADS 0 Note 0 0 0 | <ADS2> | <ADS1> | <ADSO> | RW | J - 00H | 412, 439
FFOFH = = = = = = = = = = = = = = =
FF10H - - - - - - - -
TMO0 R - - N 0000H 243
FF11H - - - - - - - -
FF12H - - - - - - - -
CRO000 R/W - - v 0000H 244
FF13H - - - - - - - -
FF14H - - - - - - - -
CRO010 R/W - - N 0000H 244
FF15H - - - - - - - -
FF16H to
FF19H
FF1AH |CMPO1 - - - - - - - - R/W - - 00H 338
FF1BH |CMP11 - - - - - - - - R/W - - 00H 338
FF1CH to
FF1EH
FF1FH | TM51 - - - - - - - - R - - 00H 317
FF20H |PMO 1 1 1 1 1 1 PMO1 | PM0O | R/W v - FFH | 167, 256
FF21H = = = = = = = = = = = = = = =
FF22H |PM2 1 1 PM25 | PM24 | PM23 | PM22 | PM21 | PM20 AW v S - FFH | 167, 415,
440
FF23H |PM3 1 1 1 1 1 PM32 | PM31 | PM30 | R/W v \ - FFH | 167, 324,
345
FF24H = = = = = = = = = = = = = =
FF25H = = = = = = = = = = = = = =

Note This bit is incorporated only in products with operational amplifier.
Remark For a bit name enclosed in angle brackets (<>), the bit name is defined as a reserved word in the RA78K0, and
is defined as an sfr variable using the #pragma sfr directive in the CC78KO0.
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78KO0/Kx2-L CHAPTER 4 PORT FUNCTIONS
4.2.4 Port3
<R>| 78K0/KY2-L 78K0/KA2-L 78K0/KB2-L 78K0/KC2-L
(«PD78F055Xx) («PD78F056Xx) («PD78F057x) («PD78F058x)

16 Pins 20 Pins 25 Pins 32 Pins 30 Pins 40 Pins 44 Pins 48 Pins
P30/TOH1/ P30/TOH1/ - - P30/INTP1 P30/INTP1 P30/INTP1 P30/INTP1
TI51/INTP1 TI51/INTP1

- P31/INTP2/ P31/INTP2/ P31/INTP2/ P31/INTP2/ P31/INTP2/ P31/INTP2/ P31/INTP2/
TOOLCH TOOLCH TOOLCH TOOLCH TOOLCH TOOLCH TOOLCH
- P32/INTP3/ P32/INTP3/ P32/INTP3/ P32/INTP3/ P32/INTP3/ P32/INTP3/ P32/INTP3/
TOOLD1 TOOLD1 TOOLD1 TOOLD1 TOOLD1 TOOLD1 TOOLD1
- - P33 P33 P33/TI51/ P33/TI51/ P33/TI51/ P33/TI51/
TO51/INTP4 TO51/INTP4 TO51/INTP4 TO51/INTP4
- - P34/INTP4 P34/INTP4 - - - -
(/TOH1) (/TOH1)
(/T151)
- - P35/SCK11 P35/SCK11 - - - -
- - P36/SI11 P36/SI11 - - - -
- - P37/SO11 P37/SO11 - - - -

Port 3 is an I/O port with an output latch.

programmer/on-chip debugger, and clock I/O and data 1/O for serial interface.

Port 3 can be set to the input mode or output mode in 1-bit units using port
mode register 3 (PM3). When the P30 to P37 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 3 (PU3).

This port can also be used for external interrupt request input, timer 1/O, clock input and data I/O for flash memory

The timer I/O can be assigned to P34 of the 78K0/KA2-L (25-pin and 32-pin products) by setting the port alternate
switch control register (MUXSEL).

Reset signal generation sets port 3 to input mode.

Figures 4-15 to 4-18 show block diagrams of port 3.

Remark For how to connect a flash memory programmer using TOOLC1/P31, TOOLD1/P32, refer to CHAPTER 25
FLASH MEMORY. For how to connect TOOLC1/P31, TOOLD1/P32 and an on-chip debug emulator, refer
to CHAPTER 26 ON-CHIP DEBUG FUNCTION.
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78K0/Kx2-L CHAPTER 5 CLOCK GENERATOR

(9) Peripheral enable register 0 (PER0)"**
<R> This register controls the clock supplied to peripheral functions other than the real-time counter. By stopping the clock
supplied to such peripheral functions, the power consumption can be reduced.
PERO can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Note 78K0/KC2-L only
Figure 5-12. Format of Peripheral Enable Register 0 (PER0)

Address: FF25H  After reset: 00H R/W

<R> Symbol <7> 6 5 4 3 2 1 0
PERO RTCEN 0 0 0 0 0 0 0
RTCEN Control of real-time counter (RTC) input clock supply
0 Sub HALT low power consumption mode
1 Sub HALT normal mode"**®

Note To output the subsystem clock by using the PCL function while in the subsystem clock HALT mode,
set RTCEN to 1.

Caution Be sure to clear bits 0 to 6 of PERO to “0”.

R01UH0028EJ0400 Rev.4.00 212
Sep 27, 2010 RENESAS



78K0/Kx2-L CHAPTER 5 CLOCK GENERATOR

(3) Example of setting procedure when using the subsystem clock as the CPU clock
<1> Setting subsystem clock oscillation"®
(Refer to 5.6.3 (1) Example of setting procedure when oscillating the XT1 clock and (2) Example of

setting procedure when using the external subsystem clock.)
Note The setting of <1> is not necessary when while the subsystem clock is operating.

<2> Switching the CPU clock (PCC register)
When CSS is set to 1, the subsystem clock is supplied to the CPU.

CSS PCC2 PCCA1 PCCO CPU Clock (fcru) Selection
1 0 0 fsus
0 1
0 1 0
0 1 1
1 0 0
Other than above Setting prohibited

(4) Example of setting procedure when stopping the subsystem clock
<1> Confirming the CPU clock status (PCC and MCM registers)
Confirm with CLS and MCS that the CPU is operating on a clock other than the subsystem clock.
When CLS = 1, the subsystem clock is supplied to the CPU, so change the CPU clock to a clock other than
the subsystem clock.

CLS MCS CPU Clock Status
0 Internal high-speed oscillation clock
1 High-speed system clock
1 x Subsystem clock

<2> Stopping the subsystem clock (OSCCTL register)
When OSCSELS is cleared to 0, XT1 oscillation is stopped (the input of the external clock is disabled).

Cautions1. Be sure to confirm that CLS = 0 when clearing OSCSELS to 0. In addition, stop the watch
timer if it is operating on the subsystem clock.
2. The subsystem clock oscillation cannot be stopped using the STOP instruction.
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-21. Example of Register Settings in External Event Counter Mode (1/2)

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

TMC003 TMC002 TMCO01 OVFO0
Lo [ ol of ol «+ [+ [ of o]

L’J

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

Clears and starts on match
between TM0O and CR00O.

CRC002 CRC001_CRC000
Lo [ o[ o of o of o] o]

\— CRO000 used as
compare register

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

OSPT00 OSPEOO TOCO004 LVS00 LVROO TOC001 TOEOO

| 0 ‘ 0 ‘ 0 ‘ 01 ‘ 01 ‘ 01 ‘ 0/1 ‘ 0/1 |

L]

L 0: Disables TO00 output
1: Enables TOO0O output

Specifies initial value of
TOO0O0 output F/F

‘ 00: Does not invert TO00 output on match

between TM00 and CR0O00/CR010.

01: Inverts TOO0O output on match between
TMOO0 and CRO000.

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

11: Inverts TOOO output on match between
TMO00 and CR0O00/CR010.

(d) Prescaler mode register 00 (PRMO00)

ES110 ES100 ES010 ES000 3 2 PRMO001 PRMO000

|o‘o‘0/1‘0/1‘0‘o‘1‘1|

— LIJ_
Selects count clock

(specifies valid edge of TI000).

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

11: Both edges detection

R01UH0028EJ0400 Rev.4.00 264
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-21. Example of Register Settings in External Event Counter Mode (2/2)

(e) 16-bit timer counter 00 (TMO00)
By reading TMOO, the count value can be read.

(f) 16-bit capture/compare register 000 (CR000)
If M is set to CRO0O, the interrupt signal (INTTMOOO) is generated when the number of external events reaches
(M +1).
Setting CRO00 to 0000H is prohibited.

(g) 16-bit capture/compare register 010 (CR010)
Usually, CR010 is not used in the external event counter mode. However, a compare match interrupt
(INTTMO10) is generated when the set value of CR010 matches the value of TM0O.
Therefore, mask the interrupt request by using the interrupt mask flag (TMMKO010).
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78K0/Kx2-L CHAPTER 10 REAL-TIME COUNTER

Figure 10-10. Format of Day Count Register (DAY)

Address: FFB6H  After reset: 01H R/W
Symbol 7 6 5 4 3 2 1 0
DAY 0 0 DAY20 DAY10 DAY8 ‘ DAY4 ‘ DAY2 DAY1

(10) Week count register (WEEK)
The WEEK register is an 8-bit register that takes a value of 0 to 6 (decimal) and indicates the count value of
weekdays.
It counts up in synchronization with the day counter.
When data is written to this register, it is written to a buffer and then to the counter up to 2 clocks (32.768 kHz)
later. Set a decimal value of 00 to 06 to this register in BCD code. If a value outside this range is set, the register
value returns to the normal value after 1 period.
WEEK can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to O0H.

Figure 10-11. Format of Week Count Register (WEEK)

Address: FFB5H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
WEEK 0 0 0 0 0 WEEK4 WEEK2 WEEK1

Caution Values corresponding to the month count register and day count register are not automatically
stored to the week count register.
Set the week count register as follows, after reset release.

Day WEEK
Sunday 00H
Monday 01H
Tuesday 02H

Wednesday 03H
Thursday 04H
Friday 05H
Saturday 06H
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78K0/Kx2-L CHAPTER 12 A/D CONVERTER

<R> Table 12-6. Setting Functions of P21/ANI1/AMPOOUT/PGAIN Pin
ADPCO Register | PM2 Register | OPAMPOE | PGAEN bit ADS Register P21/ANI1/AMPOOUT/PGAIN Pin
bit
Analog I/0 Input mode 0 0 Selects ANI1. Analog input (to be converted into digital
selection signals)
Does not select ANI1. Analog input (not to be converted into
digital signals)

0 1 Selects PGAOUT. PGA input (PGA output is converted into
digital signals)

Selects ANIT1. PGA input (to be converted into digital
signals)

Does not select PGA input (not to be converted into digital

PGAOUT and ANIT. signals)

1 0 Selects ANIT1. Operational amplifier 0 output (to be
converted into digital signals)

Does not select ANIT1. Operational amplifier 0 output (not to be
converted into digital signals)

1 1 Selects PGAOUT. Operational amplifier 0 output and PGA
input (PGA output is converted into digital
signals)

Selects ANI1. Operational amplifier 0 output (to be
converted into digital signals)
Does not select Operational amplifier 0 output (not to be
PGAOUT and ANI1. converted into digital signals)
Output mode - - Setting prohibited
Digital /0 Input mode 0 Selects ANI1. Setting prohibited
selection Does not select ANIT1. Digital input
1 - Setting prohibited
Output mode | 0 Selects ANI1. Setting prohibited
Does not select ANI1. Digital output
1 - Setting prohibited
Table 12-7. Setting Functions of P23/ANI3 to P27/ANI7 Pins
ADPCO Register | PM2 Register | ADS Register(n = 3 to 7) P23/ANI3 to P27/ANI7 Pins
Analog input Input mode Selects ANIn. Analog input (to be converted into
selection digital signals)
Does not select ANIn. Analog input (not to be converted
into digital signals)

Output mode - Setting prohibited

Digital I/0 Input mode Selects ANIn. Setting prohibited

selection Does not select ANIn. Digital input
Output mode Selects ANIn. Setting prohibited

Does not select ANIn. Digital output
Remark ADPCO: A/D port configuration register 0

PM2: Port mode register 2

OPAMPOE: Bit 7 of operational amplifier 0 control register (AMPOM)

PGAEN: Bit 6 of AMPOM

ADS: Analog input channel specification register

RO1UHO0028EJ0400 Rev.4.00
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78K0/Kx2-L

CHAPTER 14 SERIAL INTERFACE UART6

(2) Asynchronous serial interface reception error status register 6 (ASIS6)

This register indicates an error status on completion of reception by serial interface UART6.

flag bits (PE6, FE6, OVES).

This register is read-only by an 8-bit memory manipulation instruction.
Reset signal generation, or clearing bit 7 (POWERS) or bit 5 (RXE6) of ASIM6 to 0 clears this register to 00H. 00H is
read when this register is read. If a reception error occurs, read ASIS6 and then read receive buffer register 6 (RXB6)

to clear the error flag.

Figure 14-6. Format of Asynchronous Serial Interface Reception Error Status Register 6 (ASIS6)

Address: FF53H After reset: 00H R

Symbol 7 6 5 4 3 2 1 0
ASIS6 0 0 0 0 0 PE6 FE6 OVE6
PE6 Status flag indicating parity error
0 If POWERSG = 0 or RXE6 = 0, or if ASIS6 register is read
1 If the parity of transmit data does not match the parity bit on completion of reception
FE6 Status flag indicating framing error
0 If POWERSG = 0 or RXE6 = 0, or if ASIS6 register is read
1 If the stop bit is not detected on completion of reception
OVES6 Status flag indicating overrun error
0 If POWERSG = 0 or RXE6 = 0, or if ASIS6 register is read
1 If receive data is set to the RXB6 register and the next reception operation is completed before the
data is read.

It includes three error

Cautions 1. The operation of the PE6 bit differs depending on the set values of the PS61 and PS60 bits of
asynchronous serial interface operation mode register 6 (ASIM6).

2. For the stop bit of the receive data, only the first stop bit is checked regardless of the number of

stop bits.

3. If an overrun error occurs, the next receive data is not written to receive buffer register 6 (RXB6)
but discarded.
4. If data is read from ASIS6, a wait cycle is generated. Do not read data from ASIS6 when the
peripheral hardware clock (frrs) is stopped. For details, refer to CHAPTER 31 CAUTIONS FOR

WAIT.
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78K0/Kx2-L CHAPTER 14 SERIAL INTERFACE UART6

(b) Parity types and operation
The parity bit is used to detect a bit error in communication data. Usually, the same type of parity bit is used on
both the transmission and reception sides. With even parity and odd parity, a 1-bit (odd number) error can be
detected. With zero parity and no parity, an error cannot be detected.

Caution Fix the PS61 and PS60 bits to 0 when the device is used in LIN communication operation.

(i) Even parity
e Transmission
Transmit data, including the parity bit, is controlled so that the number of bits that are “1” is even.
The value of the parity bit is as follows.

If transmit data has an odd number of bits that are “1”; 1
If transmit data has an even number of bits that are “1”: 0

o Reception
The number of bits that are “1” in the receive data, including the parity bit, is counted. If it is odd, a parity
error occurs.

(ii) Odd parity
e Transmission
Unlike even parity, transmit data, including the parity bit, is controlled so that the number of bits that are
“1” is odd.

If transmit data has an odd number of bits that are “1”: 0
If transmit data has an even number of bits that are “1”: 1

o Reception
The number of bits that are “1” in the receive data, including the parity bit, is counted. If it is even, a parity
error occurs.

(iii) 0 parity
The parity bit is cleared to 0 when data is transmitted, regardless of the transmit data.
The parity bit is not detected when the data is received. Therefore, a parity error does not occur regardless
of whether the parity bit is “0” or “1”.

(iv) No parity
No parity bit is appended to the transmit data.
Reception is performed assuming that there is no parity bit when data is received. Because there is no
parity bit, a parity error does not occur.

R01UH0028EJ0400 Rev.4.00 470
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78K0/Kx2-L CHAPTER 14 SERIAL INTERFACE UART6

(i) SBF reception

When the device is used in LIN communication operation, the SBF (Synchronous Break Field) reception control
function is used for reception. For the reception operation of LIN, refer to Figure 14-2 LIN Reception
Operation.

Reception is enabled when bit 7 (POWERS) of asynchronous serial interface operation mode register 6 (ASIM6)
is set to 1 and then bit 5 (RXE6) of ASIM6 is set to 1. SBF reception is enabled when bit 6 (SBRT6) of
asynchronous serial interface control register 6 (ASICLS6) is set to 1. In the SBF reception enabled status, the
RxD6 pin is sampled and the start bit is detected in the same manner as the normal reception enable status.
When the start bit has been detected, reception is started, and serial data is sequentially stored in the receive
shift register 6 (RXS6) at the set baud rate. When the stop bit is received and if the width of SBF is 11 bits or
more, a reception completion interrupt request (INTSR6) is generated as normal processing. At this time, the
SBRF6 and SBRT6 bits are automatically cleared, and SBF reception ends. Detection of errors, such as OVES,
PE6, and FE6 (bits 0 to 2 of asynchronous serial interface reception error status register 6 (ASIS6)) is
suppressed, and error detection processing of UART communication is not performed. In addition, data transfer
between receive shift register 6 (RXS6) and receive buffer register 6 (RXB6) is not performed, and the reset
value of FFH is retained. If the width of SBF is 10 bits or less, an interrupt does not occur as error processing
after the stop bit has been received, and the SBF reception mode is restored. In this case, the SBRF6 and
SBRTS6 bits are not cleared.

Figure 14-25. SBF Reception

1. Normal SBF reception (stop bit is detected with a width of more than 10.5 bits)

RxD6 ;|1;2;3;4;5;6;7;8;9;10;11

SBRT6 '
/SBRF6 | I

INTSR6 ”

2. SBF reception error (stop bit is detected with a width of 10.5 bits or less)

RxD6 5|15253545556575859510

SBRT6 f ;
/SBRF6

INTSR6 “ :

Remark RxD6: RxD®6 pin (input)

SBRT6: Bit 6 of asynchronous serial interface control register 6 (ASICL6)
SBRF6: Bit 7 of ASICL6
INTSR6: Reception completion interrupt request
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78K0/Kx2-L CHAPTER 15 SERIAL INTERFACE IICA

@)

)

®)

6)

@

()

©

Figure 15-4. Format of Slave Address Register 0 (SVAO0)

Address: FFA6H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
svao | | | | | | | | o |

Note Bit O is fixed to 0.

SO latch
The SO latch is used to retain the SDAAO pin’s output level.

Wakeup controller
This circuit generates an interrupt request (INTIICAO) when the address received by this register matches the
address value set to the slave address register 0 (SVAO) or when an extension code is received.

Serial clock counter
This counter counts the serial clocks that are output or input during transmit/receive operations and is used to verify
that 8-bit data was transmitted or received.

Interrupt request signal generator

This circuit controls the generation of interrupt request signals (INTIICAO).

An I°C interrupt request is generated by the following two triggers.

* Falling edge of eighth or ninth clock of the serial clock (set by WTIMO bit)

* Interrupt request generated when a stop condition is detected (set by SPIEOQ bit)

Remark WTIMO bit: Bit 3 of IICA control register 0 (IICACTLO)
SPIEO bit: Bit 4 of IICA control register 0 (IICACTLO)

Serial clock controller
In master mode, this circuit generates the clock output via the SCLAO pin from a sampling clock.

Serial clock wait controller
This circuit controls the wait timing.

ACK generator, stop condition detector, start condition detector, and ACK detector
These circuits generate and detect each status.

(10) Data hold time correction circuit

This circuit generates the hold time for data corresponding to the falling edge of the serial clock.

(11) Start condition generator

This circuit generates a start condition when the STTO bit is setto 1.
However, in the communication reservation disabled status (ICRSV bit = 1), when the bus is not released (IICBSY
bit = 1), start condition requests are ignored and the STCF bit is set to 1.

(12) Stop condition generator

This circuit generates a stop condition when the SPTO bit is setto 1.

R01UH0028EJ0400 Rev.4.00 491
Sep 27, 2010 RENESAS



78K0/Kx2-L CHAPTER 17 INTERRUPT FUNCTIONS

<R>

<R>

Figure 17-22. Format of Priority Specification Flag Registers (PROL, PROH, PR1L, PR1H)
(48-pin products of 78K0/KC2-L)

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

PROL SREPR6 | PPR5 ‘ PPR4 ‘ PPR3 ‘ PPR2 ‘ PPR1 PPRO LVIPR

Address: FFE9QH  After reset: FFH R/W

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

PROH TMPR010 | TMPRO00O | TMPR50 TMPRHO TMPRH1 CSIPR10 STPR6 SRPR6

Address: FFEAH  After reset: FFH R/W

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

PR1L PPR8 PPR7 RTCPR KRPR TMPR51 RTCIPR PPR6 ADPR

Address: FFEBH After reset: FFH R/W

Symbol 7 6 5 <4> <3> <2> <1> <0>
PR1H 1 1 1 PPR11 PPR10 PPR9 CSIPR11 IICAPRO
XXPRX Priority level selection
0 High priority level
1 Low priority level

Caution Be sure to set bits 5to 7 of PR1H to 1.

(4) External interrupt rising edge enable registers (EGPCTLO, EGPCTL1), external interrupt falling edge enable
registers (EGNCTLO, EGNCTL1)
These registers specify the valid edge for INTPn.
EGPCTLO, EGPCTL1, EGNCTLO, and EGNCTL1 are set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to O0H.

Remark n=0, 1: 78K0/KY2-L
n=0to 3: 20-pin products of 78K0/KA2-L
n=0,2to5: 25, 32-pin products of 78K0/KA2-L
n=0to5, 10, 11: 78K0/KB2-L
n=0to5,9to11: 40-pin products of 78K0O/KC2-L
n=0to5,8t011: 44-pin products of 78K0/KC2-L
n=0to 11: 48-pin products of 78K0/KC2-L
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78K0/Kx2-L CHAPTER 17 INTERRUPT FUNCTIONS

Figure 17-25. Interrupt Request Acknowledgment Processing Algorithm

Yes (interrupt request generation)

No

(Interrupt request held pending)

Yes (High priority)

No (Low priority)

Any high-priority
/interrupt request among Yes
those simultaneously generated
with xxPR = 0?2

Any high-priority
interrupt request among those
simultaneously generated
with xxPR = 0?

Yes

(Interrupt request held pending)

No

Any high-priority
Interrupt request among Yes
hose simultaneously
generated?

No (Interrupt request held pending)

(Interrupt request held pending)

(Interrupt request held pending)

] - No
C Vectored interrupt servicing )

Y
es (Interrupt request held pending)

No

Y
s (Interrupt request held pending)

( Vectored interrupt servicing )

xxIF:  Interrupt request flag

xxMK: Interrupt mask flag

xxPR: Priority specification flag

IE: Flag that controls acknowledgment of maskable interrupt request (1 = Enable, 0 = Disable)

ISP:  Flag that indicates the priority level of the interrupt currently being serviced (0 = high-priority interrupt servicing,
1 = No interrupt request acknowledged, or low-priority interrupt servicing)
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78K0/Kx2-L

CHAPTER 20 RESET FUNCTION

Table 20-2. Hardware Statuses After Reset Acknowledgment (2/4)

Hardware Status After Reset
Acknowledgment""
Clock operation mode select register (OSCCTL) 00H
Processor clock control register (PCC) 01H
Internal oscillation mode register (RCM) 80H
Main OSC control register (MOC) 80H
Main clock mode register (MCM) O00H
Oscillation stabilization time counter status register (OSTC) 00H
Oscillation stabilization time select register (OSTS) 05H
Peripheral enable register 0 (PERO) O00H
16-bit timer/event counter | Timer counter 00 (TMOO) 0000H
00 Capture/compare registers 000, 010 (CR000, CR010) 0000H
Mode control register 00 (TMCOO0) O00H
Prescaler mode register 00 (PRMO00) 00H
Capture/compare control register 00 (CRCO00) 00H
Timer output control register 00 (TOCO00) 00H
8-bit timer/event counters | Timer counters 50, 51 (TM50, TM51) 00H
50, 51 Compare registers 50, 51 (CR50, CR51) 00H
Timer clock selection registers 50, 51 (TCL50, TCL51) 00H
Mode control registers 50, 51 (TMC50, TMC51) 00H
8-bit timers HO, H1 Compare registers 00, 10, 01, 11 (CMP00, CMP10, CMP01, CMP11) 00H
Mode registers (TMHMDO, TMHMD1) 00H
Carrier control register 1 (TMCYC1)""*? 00H
Real-time counter Sub-count register (RSUBC) 0000H
Second count register (SEC) 00H
Minute count register (MIN) 00H
Hour count register (HOUR) 12H
Week count register (WEEK) 00H
Day count register (DAY) 01H
Month count register (MONTH) 01H
Year count register (YEAR) 00H
Watch error correction register (SUBCUD) O00H
Alarm minute register (ALARMWM) 00H
Alarm hour register (ALARMWH) 12H
Alarm week register (ALARMWW) 00H
Control register 0 (RTCCO) 00H
Control register 1 (RTCC1) O00H
Control register 2 (RTCC2) O0OH

Notes 1.

statuses become undefined. All other hardware statuses remain unchanged after reset.
2. 8-bit timer H1 only.

Remark The special function registers (SFRs) mounted depend on the product.
registers (SFRs).

During reset signal generation or oscillation stabilization time wait, only the PC contents among the hardware

Refer to 3.2.3 Special function
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78K0/Kx2-L CHAPTER 21 POWER-ON-CLEAR CIRCUIT

Figure 21-2. Timing of Generation of Internal Reset Signal by Power-on-Clear Circuit
and Low-Voltage Detector (1/2)

(1) When LVI is OFF upon power application (option byte: LVISTART = 0)
used for reset used for interrupt used for reset
Supply voltage
(Vob)

vl e

{g\Netet /o

VPOR=1.61V (TYP.) ~----"-~ K

VPOR=1.59 V (TYP) ===~/ o8 vime s T

ov £X . .

EWait for oscillation | iWait for oscillation i 3 Wait for oscillation
1accuracy stabilization : \accuracy stabilization : 1 accuracy stabilization
1(102 to 407 ps)"ee? : 1(102 to 407 pis) : 1(102 to 407 ps)'ete?
: ] : — ; —

Internal high-speed

oscillation clock (fi)
1 " iation i | ! Starting oscillation is ! . illation i
1 Starting oscillation is ' ' vl ' 1 Starting oscillation is

. i specifiegd by soﬂware\ H . f specified by software | i specified by software\
High-speed !

e A0 1 o
(when X1 oscillation . i ‘

! Reset ' Reset processing

Operation stops

i i Reset processin L ! . R
is selected) ; (12‘0 51 ”sg) Normal operation Rsrsls; ' Normal operation ! period | (1210 51 us) Normal operation |
! | Wait for voltage , , (internal high-speed ! oscilaton . (internal high-speed % oijaton; Wait for voltage | _ (internal high-speed |

Operation | stabilization ! oscillation clock)"e'*#:  stop) ' oscillation clock)¥'®* 1" siop) | stabilization _: | _ oscillation clock)Nete ;

stops  "17(0.93t0 3.7 ms) ! 1(0.93103.7ms) |

" Reset processing(12 to 51 s)

Internal reset signal |_

Notes 1. The operation guaranteed range is 1.8 V < Voo < 5.5 V. To make the state at lower than 1.8 V reset state

when the supply voltage falls, use the reset function of the low-voltage detector, or input the low level to the
RESET pin.

2. If the rate at which the voltage rises to 1.8 V after power application is slower than 0.5 V/ms (MIN.), input a
low level to the RESET pin before the voltage reaches to 1.8 V.

3. The internal voltage stabilization wait time includes the oscillation accuracy stabilization time of the internal

high-speed oscillation clock.

4. The internal high-speed oscillation clock, high-speed system clock or subsystem clock can be selected as
the CPU clock. To use the X1 clock, use the OSTC register to confirm the lapse of the oscillation
stabilization time. To use the XT1 clock, use the timer function for confirmation of the lapse of the
stabilization time.

Caution Set the low-voltage detector by software after the reset status is released (refer to CHAPTER 22
LOW-VOLTAGE DETECTOR).

Remark Vivi: LVI detection voltage
Vror: POC power supply rise detection voltage
Vrpr: POC power supply fall detection voltage
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78K0/Kx2-L CHAPTER 21 POWER-ON-CLEAR CIRCUIT

Figure 21-3. Example of Software Processing After Reset Release (2/2)

( Check reset source )

* Checking 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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78K0/Kx2-L

CHAPTER 25 FLASH MEMORY

25.4 Connection of Pins on Board

To write the flash memory on-board, connectors that connect the dedicated flash memory programmer must be

provided on the target system. First provide a function that selects the normal operation mode or flash memory

programming mode on the board.

When the flash memory programming mode is set, all the pins not used for programming the flash memory are in the

same status as immediately after reset. Therefore, if the external device does not recognize the state immediately after

reset, the pins must be handled as described below.

25.4.1 TOOL pins

The pins used for communication in flash memory programming mode are shown in the table below.

Table 25-3. Pins Used for Communication in Flash Memory Programming Mode

Pin Name

Connection of Pins

TOOLCO, TOOLCH

Connect this pin directly to the dedicated flash
memory programmer or pull it down by connecting it
to Vss via a resistor (10 kQ)

TOOLDO, TOOLD1

Connect this pin directly to the dedicated flash
memory programmer or pull it up by connecting it to
VDD via a resistor (3 k to 10 kQ)

To connect the dedicated flash memory programmer to the pins of a serial interface that is connected to another device

on the board, care must be exercised so that signals do not collide or that the other device does not malfunction.

(1) Signal collision

If the dedicated flash memory programmer is connected to the TOOL pin that is connected to another device, signal

collision takes place. To avoid this collision, either isolate the connection with the other device, or make the other

device go into a high-impedance state.

Figure 25-3. Signal Collision (TOOL Pin)

78K0/Kx2-L
microcontrollers

TOOL pin

Dedicated flash memory
Signal collision progra(r)nmer connection pin

Other device

O Input pin or
’ output pin

In the flash memory programming mode, the signal of the other device
collides with the signal of the dedicated flash programmer. Therefore,
isolate the signal of the other device.
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78K0/Kx2-L

CHAPTER 28 ELECTRICAL SPECIFICATIONS

Caution The pins mounted depend on the product. Refer to Caution 2 at the beginning of this chapter.

Absolute Maximum Ratings (Ta = 25°C) (78K0/KY2-L, 78K0/KA2-L (20 pins), 78K0/KB2-L, 78K0/KC2-L) (2/2)

Parameter Symbol Conditions Ratings Unit
Output current, high lo1 Per pin P00 to P02, P10 to P17, -10 mA
P30 to P33, P40 to P42,
P60 to P63, P70 to P75,
P120
Total of all pins | POO to P02, P40 to P42, -25 mA
-80 mA P120
P10 to P17, P30 to P33, -55 mA
P60 to P63, P70 to P75
loHz Per pin P20 to P27 -0.5 mA
Total of all pins -2 mA
Output current, low lots Per pin P00 to P02, P10 to P17, 30 mA
P30 to P33, P40 to P42,
P60 to P63, P70 to P75,
P120
Total of all pins | P00 to P02, P40 to P42, 60 mA
200 mA P120
P10 to P17, P30 to P33, 140 mA
P60 to P63, P70 to P75
loL2 Per pin P20 to P27 1 mA
Total of all pins 5 mA
Operating ambient Ta —40 to +85 °C
temperature
Storage temperature Tstg —65 to +150 °C

Cautions 1. Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that

ensure that the absolute maximum ratings are not exceeded.

2. The value of the current that can be run per pin must satisfy the value of the current per pin and the
total value of the currents of all pins.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port pins.
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78K0/Kx2-L APPENDIX C REVISION HISTORY

(5/8
Edition Description Chapter
2nd Edition Modification of Caution in Figure 17-14 Format of Priority Specification Flag Registers | CHAPTER 28
(PROL, PROH, PR1L, PR1H) (78K0/KB2-L) to Figure 17-16 Format of Priority ELECTRICAL
Specification Flag Registers (PROL, PROH, PR1L, PR1H) (48-pin products of SPECIFICATIONS
78K0/KC2-L) (TARGET VALUES)

o Addition of reset current (loorst)

(1) A/D Converter in Analog Characteristics
* Modification of conversion time (tconv) in <1> ANIO to ANI7
» Addition of <2> ANI8 to ANI10 (78K0/KB2-L and 78K0/KC2-L only)

(3) Operational amplifier 0 in Analog Characteristics

¢ Modification of Voo range
¢ Addition of phase margin and large-amplitude voltage gain (AVoro)
« Modification of gain-bandwidth product (GBWoro)

(4) Operational amplifier 1 in Analog Characteristics
e Addition of phase margin and large-amplitude voltage gain (AVor1)
* Modification of gain-bandwidth product (GBWor+)

(7) LVI in Analog Characteristics

« Addition of supply voltage level (Vivii4) and supply voltage when power supply voltage is
turned on (VooLvi)

Flash Memory Programming Characteristics

¢ Modification of Voo range

¢ Modification of system clock frequency (fcik)

* Modification of Number of rewrites per chip (Cemwr)
« Addition of Note 1

Modification of 29.1 78K0/KY2-L CHAPTER 29

PACKAGE
DRAWINGS

Addition of preliminary CHAPTER 30
RECOMMENDED
SOLDERING
CONDITIONS
(PRELIMINARY)

Modification of URL of download site for development tools APPENDIX A
DEVELOPMENT
TOOLS

Addition of chapter APPENDIX B
REGISTER INDEX

Addition of chapter APPENDIX C
REVISION HISTORY

Remark “Classification” in the above table classifies revisions as follows.
(a): Error correction, (b): Addition/change of specifications, (c): Addition/change of description or note, (d):
Addition/change of package, part number, or management division, (e): Addition/change of related
documents
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