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78K0/Kx2

CHAPTER 1 OUTLINE

(2) Expanded-specification products (4PD78F05xxA and 78F05xxDA) (2/2)

<3> When high-speed system clock is used (static model of C compiler/assembler)

Library Name

Interrupt Response

Time (us (Max.))

RSTOP =0,

RSTS =1

RSTOP =1

Entry RAM location
is outside short
direct addressing

Entry RAM location
is in short direct
addressing range

Entry RAM location
is outside short
direct addressing

Entry RAM location
is in short direct
addressing range

range range
Block blank check library 136/fcru + 567 136/fcpu + 246 136/fcru + 1708 136/fcru + 569
Block erase library 136/fcru + 780 136/fcpu + 459 136/fcru + 1921 136/fcpu + 782
Word write library 272/fcpu + 763 272/fcpu + 443 272/fcpu + 1871 272/fcru + 767
Block verify library 136/fcru + 580 136/fcru + 259 136/fcru + 1721 136/fcru + 582

Set information library

72/fceu + 456

72/fcru + 200

72/fcru + 1598

72/fceu + 459

EEPROM write library™®

19/fcru + 767

268/fcru + 696

19/fceu + 447

268/fcru + 376

19/fceu + 767

268/fcru + 1838

19/fcruv + 447

268/fcru + 700

Note The longer value of the EEPROM write library interrupt response time becomes the Max. value, depending on

the value of fcpu.

Remarks 1. fcpu: CPU operation clock frequency

2. RSTOP: Bit 0 of the internal oscillation mode register (RCM)
3. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.3 Pin I/O Circuits and Recommended Connection of Unused Pins

Table 2-3 shows the types of pin I/O circuits and the recommended connections of unused pins.
See Figure 2-1 for the configuration of the I/O circuit of each type.

Remark The pins mounted depend on the product.

Function List.

Table 2-3. Pin I/O Circuit Types (1/3)

See 1.5 Ordering Information (Top View) and 2.1 Pin

Pin Name I/0 Circuit Type I/0 Recommended Connection of Unused Pins
PO0/TI000 5-AQ 1/0 Input:  Independently connect to EVop or EVss via a resistor.
P0O1/TI010/TO00 Output: Leave open.

P02/SO11 5-AG
P03/SI11 Note 1
P04/SCK11

P05/TI001/SSI11

P06/T1011/TO01

P10/SCK10/TxDO 5-AQ
P11/S110/RxD0

P12/SO10 5-AG
P13/TxD6

P14/RxD6 5-AQ
P15/TOHO 5-AG
P16/TOH1/INTP5 5-AQ
P17/T150/TO50

ANIO/P20 to ANI7/P27""** | 11-G < Digital input setting and analog input setting>

Leave open.

Independently connect to AVrer or AVss via a resistor.
<Digital output setting>

Notes 1. “5-AG” type: 78K0/KE2 whose flash memory is less than 32 KB and 78K0/KD2
“5-AQ” type: 78K0/KE2 whose flash memory is at least 48 KB and 78K0/KF2

(Products other than the above are not mounted with P03 to P06.)

2. ANIO/P20 to ANI7/P27 are set in the analog input mode after release of reset.

Remark With products not provided with an EVop or EVss pin, replace EVop with Vop, or replace EVss with Vss.
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

3.3 Instruction Address Addressing

An instruction address is determined by contents of the program counter (PC) and memory bank select register (BANK),
and is normally incremented (+1 for each byte) automatically according to the number of bytes of an instruction to be
fetched each time another instruction is executed. When a branch instruction is executed, the branch destination
information is set to PC and branched by the following addressing (for details of instructions, refer to the 78K/0 Series
Instructions User’s Manual (U12326E)).

3.3.1 Relative addressing

[Function]
The value obtained by adding 8-bit immediate data (displacement value: jdisp8) of an instruction code to the start
address of the following instruction is transferred to the program counter (PC) and branched. The displacement
value is treated as signed two’s complement data (—128 to +127) and bit 7 becomes a sign bit.
In other words, relative addressing consists of relative branching from the start address of the following instruction to
the —128 to +127 range.
This function is carried out when the BR $addr16 instruction or a conditional branch instruction is executed.

[lllustration]

15 0
PC indicates the start address

PC " of the instruction after the BR instruction.

+
15 8 7 6 0

o S
jdisp8

15 0

PC

When S = 0, all bits of « are 0.
When S = 1, all bits of x are 1.
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78K0/Kx2

CHAPTER 4 MEMORY BANK SELECT FUNCTION

Table 4-1. Memory Bank Address Representation

Memory Bank Number

CPU Address

Flash Memory Real Address

Address Representation in
Simulator and Debugger*™’

Memory bank 1

Memory bank 0 08000H-0BFFFH""*?

08000H-0BFFFH

08000H-0BFFFH

0COOOH-OFFFFH

18000H-1BFFFH

Memory bank 2 10000H-13FFFH 28000H-2BFFFH
Memory bank 3 14000H-17FFFH 38000H-3BFFFH
Memory bank 4 18000H-1BFFFH 48000H-4BFFFH
Memory bank 5 1C000H-1FFFFH 58000H-5BFFFH

Notes 1. SM+ for 78K0, SM+ for 78K0/Kx2, and ID78K0-QB
2. Set the memory bank to be used by the memory bank select register (BANK) (see Figure 4-3).

For details, see the RA78K0 Ver. 3.80 Assembler Package Operation User’s Manual (U17199E) and the 78K0
Microcontrollers Self Programming Library Type01 User’s Manual (U18274E).

4.3 Memory Bank Select Register (BANK)
The memory bank select register (BANK) is used to select a memory bank to be used.
BANK can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears BANK to O0H.

Figure 4-3. Format of Memory Bank Select Register (BANK)

Address: FFF3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
BANK 0 0 0 0 0 BANK2 BANK1 BANKO
BANK2 BANK1 BANKO Bank setting

uPD78F05x6 and 78F05x6A uPD78F05x7, 78F05x7A,
78F05x7D, and 78F05x7DA

0 0 0 Common area (32 KB) + memory bank 0 (16 KB)
0 0 1 Common area (32 KB) + memory bank 1 (16 KB)
0 1 0 Common area (32 KB) + memory bank 2 (16 KB)
0 1 1 Common area (32 KB) + memory bank 3 (16 KB)
1 0 0 Setting prohibited Common area (32 KB) +

memory bank 4 (16 KB)

1 0 1 Common area (32 KB) +
memory bank 5 (16 KB)

Other than above Setting prohibited

Caution Be sure to change the value of the BANK register in the common area (0000H to 7FFFH).
If the value of the BANK register is changed in the bank area (8000H to BFFFH), an inadvertent
program loop occurs in the CPU. Therefore, never change the value of the BANK register in the bank
area.

Remark x=2to4
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

(3) Example of setting procedure when stopping the internal high-speed oscillation clock
The internal high-speed oscillation clock can be stopped in the following two ways.
¢ Executing the STOP instruction to set the STOP mode
¢ Setting RSTOP to 1 and stopping the internal high-speed oscillation clock

(a) To execute a STOP instruction
<1> Setting of peripheral hardware
Stop peripheral hardware that cannot be used in the STOP mode (for peripheral hardware that cannot be
used in STOP mode, see CHAPTER 22 STANDBY FUNCTION).

<2> Setting the X1 clock oscillation stabilization time after standby release
When the CPU is operating on the X1 clock, set the value of the OSTS register before the STOP
instruction is executed. To operate the CPU immediately after the STOP mode has been released, set
MCMO to 0, switch the CPU clock to the internal high-speed oscillation clock, and check that RSTS is 1.

<3> Executing the STOP instruction
When the STOP instruction is executed, the system is placed in the STOP mode and internal high-speed
oscillation clock is stopped.

(b) To stop internal high-speed oscillation clock by setting RSTOP to 1
<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 internal high-speed
oscillation clock.
When CLS = 0 and MCS = 0, the internal high-speed oscillation clock is supplied to the CPU, so change
the CPU clock to a clock other than the internal high-speed oscillation clock.

e 78K0/KB2
MCS CPU Clock Status
0 Internal high-speed oscillation clock
1 High-speed system clock

e 78K0/KC2, 78K0/KD2, 78K0/KE2, and 78K0/KF2

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

<2> Stopping the internal high-speed oscillation clock (RCM register)
When RSTOP is set to 1, internal high-speed oscillation clock is stopped.

Caution Be sure to confirm that MCS =1 or CLS =1 when setting RSTOP to 1. In addition, stop peripheral
hardware that is operating on the internal high-speed oscillation clock.
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

6.6.8 Time required for switchover of CPU clock and main system clock

By setting bits 0 to 2 (PCCO to PCC2) and bit 4 (CSS) of the processor clock control register (PCC), the CPU clock can
be switched (between the main system clock and the subsystem clock) and the division ratio of the main system clock can
be changed.

The actual switchover operation is not performed immediately after rewriting to PCC; operation continues on the pre-
switchover clock for several clocks (see Table 6-8 and 6-9).

Whether the CPU is operating on the main system clock or the subsystem clock"™® can be ascertained using bit 5 (CLS)
of the PCC register.

Note The 78K0/KB2 is not provided with a subsystem clock.

Table 6-8. Time Required for Switchover of CPU Clock and Main System Clock Cycle Division Factor (78K0/KB2)

Set Value Before Set Value After Switchover
Switchover
PCC2 | PCC1 | PCCO | PCC2 | PCC1 | PCCO | PCC2 | PCC1 | PCCO | PCC2 | PCC1 | PCCO | PCC2 | PCC1 | PCCO | PCC2 | PCC1 | PCCO
0 0 0 0 0 1 0 1 0 0 1 1 1 0 0

0 0 0 16 clocks 16 clocks 16 clocks 16 clocks

0 0 1 8 clocks 8 clocks 8 clocks 8 clocks

0 1 0 4 clocks 4 clocks 4 clocks 4 clocks

0 1 1 2 clocks 2 clocks 2 clocks 2 clocks

1 0 0 1 clock 1 clock 1 clock 1 clock

Remark The number of clocks listed in Table 6-8 is the number of CPU clocks before switchover.

Table 6-9. Time Required for Switchover of CPU Clock and Main System Clock Cycle Division Factor (78K0/KC2,
78K0/KD2, 78K0/KE2, and 78K0/KF2)

Set Value Before Set Value After Switchover
Switchover
CSSs |PCC2|PCC1{PCCO| €SS |PCC2|PCC1{PCCO| CSS [PCC2|PCC1{PCCO| CSS [PCC2|PCC1|PCCO| CSS [PCC2|PCC1{PCCO| CSS [PCC2|PCC1{PCCO| CSS [PCC2|PCC1{PCCO
ofofofofofofoft1|ofoft1|ofOofOf1 |1 |[O|1|[O|O|1|x]|x]x
ojo|0]|oO 16 clocks 16 clocks 16 clocks 16 clocks 2fxp/fsus clocks
o001 8 clocks 8 clocks 8 clocks 8 clocks fxp/fsus clocks
o|1]0 4 clocks 4 clocks 4 clocks 4 clocks fxp/2fsus clocks
o] 1|1 2 clocks 2 clocks 2 clocks 2 clocks fxp/4fsus clocks
11010 1 clock 1 clock 1 clock 1 clock fxp/8fsus clocks
1] x| x| x 2 clocks 2 clocks 2 clocks 2 clocks 2 clocks

Caution Selection of the main system clock cycle division factor (PCCO to PCC2) and switchover from the
main system clock to the subsystem clock (changing CSS from 0 to 1) should not be set
simultaneously.

Simultaneous setting is possible, however, for selection of the main system clock cycle division
factor (PCCO to PCC2) and switchover from the subsystem clock to the main system clock (changing
CSS from 1 to 0).

Remark 1. The number of clocks listed in Table 6-9 is the number of CPU clocks before switchover.
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78K0/Kx2

CHAPTER 6 CLOCK GENERATOR

6.6.10 Peripheral hardware and source clocks
The following lists peripheral hardware and source clocks incorporated in the 78K0/Kx2 microcontrollers.

Remark The peripheral hardware depends on the product. See 1.7 Block Diagram and 1.8 Outline of Functions.

Table 6-13. Peripheral Hardware and Source Clocks

Source Clock Peripheral Subsystem Clock Internal Low- TM50 Output External Clock
Hardware Clock (fsu)">®" Speed Oscillation from Peripheral
Peripheral Hardware (frrs) Clock (frL) Hardware Pins
16-bit timer/ 00 Y N N Y (TI000 pin)"*?
event counter 01 N N N Y (TI001 pin)**2
8-bit timer/ 50 Y N N N Y (TI50 pin)"*e?
event counter 51 Y N N N Y (TI51 pin)**?
8-Bit timer HO Y N N Y N
H1 Y N Y N N
Watch timer Y Y N N N
Watchdog timer N N Y N N
Buzzer output Y N N N N
Clock output Y Y N N N
A/D converter Y N N N N
Serial interface UARTO Y N N Y N
UART6 Y N N Y N
CSI10 Y N N N Y (SCK10 pin)**2
CcSH1 Y N N N Y (SCK11 pin)**?
CSIA0 Y N N N Y (SCKAO pin)**?
1ICO Y N N N Y (EXSCLO,
SCLO pin)"**?

Notes 1.

The 78K0/KB2 is not provided with a subsystem clock.

2. Do not start the peripheral hardware operation with the external clock from peripheral hardware pins when
the internal high-speed oscillation clock and high-speed system clock are stopped while the CPU operates

with the subsystem clock, or when in the STOP mode.

Remark Y: Can be selected, N: Cannot be selected
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

(3) 16-bit timer output control register On (TOCOn)
TOCON is an 8-bit register that controls the TOOn output.
TOCON can be rewritten while only OSPTOn is operating (when TMCOn3 and TMCONn2 = other than 00). Rewriting the
other bits is prohibited during operation.
However, TOCOn4 can be rewritten during timer operation as a means to rewrite CRO1n (see 7.5.1 Rewriting
CRO1n during TMOn operation).
TOCON can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears TOCOn to 00H.

Caution Be sure to set TOCOn using the following procedure.
<1> Set TOCOn4 and TOCONn1 to 1.
<2> Set only TOEON to 1.
<3> Set either of LVSOn or LVROn to 1.

Remark n=0: 78K0/KE2 products whose flash memory is less than 32 KB, and 78K0/KB2, 78K0/KC2,
78K0/KD2 products
n =0, 1: 78K0/KE2 products whose flash memory is at least 48 KB, and 78K0/KF2 products
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78K0/Kx2 CHAPTER 9 8-BIT TIMERS HO AND H1

9.4.2 Operation as PWM output

In PWM output mode, a pulse with an arbitrary duty and arbitrary cycle can be output.

The 8-bit timer compare register On (CMPOnN) controls the cycle of timer output (TOHn). Rewriting the CMPON register
during timer operation is prohibited.

The 8-bit timer compare register 1n (CMP1n) controls the duty of timer output (TOHn). Rewriting the CMP1n register
during timer operation is possible.

The operation in PWM output mode is as follows.

PWM output (TOHnN output) outputs an active level and 8-bit timer counter Hn is cleared to 0 when 8-bit timer counter
Hn and the CMPOn register match after the timer count is started. PWM output (TOHn output) outputs an inactive level
when 8-bit timer counter Hn and the CMP1n register match.

<1> Set each register.
Figure 9-11. Register Setting in PWM Output Mode

(i) Setting timer H mode register n (TMHMDn)

TMHEn CKSn2 CKSni CKSn0O TMMDni TMMDnO TOLEVn TOENn
TMHMDn|0‘0/1‘O/1‘O/1‘ 1‘0‘0/1‘1|

| | L] L

—— Default setting of timer output level

Timer output enabled

PWM output mode selection

Count clock (fent) selection

Count operation stopped

(ii) Setting CMPOnN register
e Compare value (N): Cycle setting

(iii) Setting CMP1n register
e Compare value (M): Duty setting

Remarks 1. n=0, 1
2. 00H <CMP1n (M) < CMPOnN (N) < FFH

<2> The count operation starts when TMHENn = 1.

<3> The CMPOn register is the compare register that is to be compared first after counter operation is enabled. When
the values of the 8-bit timer counter Hn and the CMPOn register match, the 8-bit timer counter Hn is cleared, an
interrupt request signal (INTTMHN) is generated, and an active level is output. At the same time, the compare
register to be compared with the 8-bit timer counter Hn is changed from the CMPOn register to the CMP1n
register.

<4> When the 8-bit timer counter Hn and the CMP1n register match, an inactive level is output and the compare
register to be compared with the 8-bit timer counter Hn is changed from the CMP1n register to the CMPOn
register. At this time, the 8-bit timer counter Hn is not cleared and the INTTMHn signal is not generated.
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78K0/Kx2 CHAPTER 11 WATCHDOG TIMER

Cautions 4. The operation of the watchdog timer in the HALT and STOP modes differs as follows depending
on the set value of bit 0 (LSROSC) of the option byte.

LSROSC = 0 (Internal Low-Speed LSROSC = 1 (Internal Low-Speed
Oscillator Can Be Stopped by Software) Oscillator Cannot Be Stopped)
In HALT mode Watchdog timer operation stops. Watchdog timer operation continues.
In STOP mode

If LSROSC = 0, the watchdog timer resumes counting after the HALT or STOP mode is released.
At this time, the counter is not cleared to 0 but starts counting from the value at which it was
stopped.
If oscillation of the internal low-speed oscillator is stopped by setting LSRSTOP (bit 1 of the
internal oscillation mode register (RCM) = 1) when LSROSC = 0, the watchdog timer stops
operating. At this time, the counter is not cleared to 0.

5. The watchdog timer continues its operation during self-programming and EEPROM emulation of
the flash memory. During processing, the interrupt acknowledge time is delayed. Set the
overflow time and window size taking this delay into consideration.

11.4.2 Setting overflow time of watchdog timer

Set the overflow time of the watchdog timer by using bits 3 to 1 (WDCS2 to WDCSO0) of the option byte (0080H).

If an overflow occurs, an internal reset signal is generated. The present count is cleared and the watchdog timer starts
counting again by writing “ACH” to WDTE during the window open period before the overflow time.

The following overflow time is set.

Table 11-3. Setting of Overflow Time of Watchdog Timer

WDCS2 WDCSH WDCSO0 Overflow Time of Watchdog Timer

0 0 0 2"frL (3.88 ms)

0 0 1 2"/frL (7.76 ms)

0 1 0 2%/faL (15.52 ms)

0 1 1 2%/frL (31.03 ms)

1 0 0 2"/faL (62.06 ms)

1 0 1 2%/frL (124.12 ms)

1 1 0 2"%/frL (248.24 ms)

1 1 1 2"/frL (496.48 ms)

Cautions 1. The combination of WDCS2 = WDCS1 = WDCSO0 = 0 and WINDOW1 = WINDOWO = 0 is
prohibited.

2. The watchdog timer continues its operation during self-programming and EEPROM
emulation of the flash memory. During processing, the interrupt acknowledge time is
delayed. Set the overflow time and window size taking this delay into consideration.

Remarks 1. frL: Internal low-speed oscillation clock frequency
2. (): frL=264 kHz (MAX.)
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78K0/Kx2 CHAPTER 11 WATCHDOG TIMER

Remark If the overflow time is set to 2''/frL, the window close time and open time are as follows.

(when 2.7V <Vbb<5.5V)
Setting of Window Open Period

25% 50% 75% 100%

Window close time Oto7.11ms O0to4.74 ms 0to2.37 ms None

Window open time 711t07.76 ms |4.74t07.76 ms |2.37t07.76 ms Oto7.76 ms

<When window open period is 25%>
o Overflow time:
2"/frL (MAX.) = 2'"/264 kHz (MAX.) = 7.76 ms
e Window close time:
0 to 2"/faL (MIN.) x (1 —0.25) = 0 to 2'"/216 kHz (MIN.) x 0.75 =0 t0 7.11 ms
o Window open time:
2"/faL (MIN.) x (1 — 0.25) to 2"/faL (MAX.) = 2'/216 kHz (MIN.) x 0.75 to 2'/264 kHz (MAX.)
=7111t07.76 ms
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78K0/Kx2

CHAPTER 15 SERIAL INTERFACE UART6

Figure 15-18. Timing of Ending Continuous Transmission

INTST6 N\ N\ /\
TXB6 Data(n-1) X Data (n)
TXS6 X Data (n — 1) X Data (n) X_FF
TXBF6 \> / \> : >
TXSF6 \
POWERS or TXE6 \/_

Remark TxD6:

INTST6:
TXB6:
TXS6:
ASIFé6:
TXBF®6:
TXSF6:
POWERS6:
TXE®6:

TxD6 pin (output)

Interrupt request signal

Transmit buffer register 6

Transmit shift register 6

Asynchronous serial interface transmission status register 6

Bit 1 of ASIF6

Bit 0 of ASIF6

Bit 7 of asynchronous serial interface operation mode register (ASIM6)
Bit 6 of asynchronous serial interface operation mode register (ASIM6)
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

18.5.17 Timing of IC interrupt request (INTIICO) occurrence
The timing of transmitting or receiving data and generation of interrupt request signal INTIICO, and the value of the
IICSO0 register when the INTIICO signal is generated are shown below.

Remark ST: Start condition
ADG6 to ADO: Address
R/W: Transfer direction specification
ACK: Acknowledge
D7 to DO: Data
SP: Stop condition
RO1UHO008EJ0401 Rev.4.01 593
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

(d) Start ~ Code ~ Data ~ Start ~ Address ~ Data ~ Stop

(i) When WTIMO = 0 (after restart, does not match address (= not extension code))

ST | AD6to ADO | R/W |ACK| D7toD0O |ACK| ST | AD6to ADO | R/W |ACK| D7toDO |ACK| SP
AT A2 A3 A4

A1:1ICS0 =00100010B
A2: |ICSO = 00100000B
A3: [ICS0 = 00000110B
A4: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

(ii) When WTIMO = 1 (after restart, does not match address (= not extension code))

ST | AD6to ADO | R/W |ACK| D7toDO |ACK| ST | AD6to ADO | R/W |ACK| D7toDO |ACK| SP
Al A2 A3 A4 A5

A1:1ICS0 =00100010B
A2: ]ICS0 =00100110B
A3: 1ICS0 = 00100x00B
A4:11CS0 = 00000110B
Ab: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

RO1UHO008EJ0401 Rev.4.01 604
Jul 15, 2010 RENESAS



78K0/Kx2 CHAPTER 18 SERIAL INTERFACE IICO

Figure 18-28. Example of Slave to Master Communication
(When 8-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (2/3)

(2) Data

[ Processing by master device |

lIco 1 1ICO « FFH Note 1 | [ICO « FFH Note 1

AZ:ZZ L*(A I (I L
oo L\ \ N
o 1 \_| A\

e ] \

MSTSO  H

- ] |
spTo _ L / / / /
WRELO |_|Not/e 1/ Note 1] | / /

=y /7
N < ?

SCLo A1) [2] |3

D7X D6 X D5

SDA0 DO

[Processing by slave device |

Ico ( / \I 1ICO « data Note 2 I 1ICO « data Note 2

ACKDO

STDO L

SPDO L / /
WTIMO  H // /
ACKEO H
MSTSO0 L

STTO L

SPTO L

weo 1\ \
ey T \n

TRCO H Transmit

Notes 1. To cancel master wait, write “FFH” to 11CO or set WRELO.
2. Write data to 1ICO, not setting WRELDO, in order to cancel a wait state during slave transmission.
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78K0/Kx2

CHAPTER 20

INTERRUPT FUNCTIONS

Figure 20-3. Format of Interrupt Request Flag Registers (IFOL, IFOH, IF1L, IF1H) (78K0/KC2)

Address: FFEOH After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
IFOL SREIF6 PIF5 PIF4 PIF3 PIF2 PIF1 PIFO LVIIF
Address: FFE1H  After reset: 0O0H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
IFOH TMIFO10 TMIFO00 TMIF50 TMIFHO TMIFH1 DUALIFO STIF6 SRIF6

CSIIF10
STIFO

Address: FFE2H  After reset: 0O0H R/W

Symbol 7 <6> <5> <4> <3> <2> <1> <0>
IF1L 0 PIF6""’ WTIF KRIF TMIF51 WTIIF SRIFO ADIF
Address: FFE3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 <0>
IF1H 0 0 0 0 0 0 0 IICIFO

DMUIF "2
XXIFX Interrupt request flag
0 No interrupt request signal is generated
1 Interrupt request is generated, interrupt request status
Notes 1. 48-pin products only.
2. Products whose flash memory is at least 48 KB only.
Cautions 1. Be sure to clear bits 6 and 7 of IF1L to 0 in the 38-pin and 44-pin products.
Be sure to clear bit 7 of IF1L to 0 in the 48-pin products.
2. Be sure to clear bits 1 to 7 of IF1H to 0.
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78K0/Kx2 CHAPTER 25 LOW-VOLTAGE DETECTOR

(2) When detecting level of input voltage from external input pin (EXLVI)
e When starting operation

<1> Mask the LVI interrupt (LVIMK = 1).

<2> Set bit 2 (LVISEL) of the low-voltage detection register (LVIM) to 1 (detects level of input voltage from
external input pin (EXLVI)).

<3> Setbit 7 (LVION) of LVIM to 1 (enables LVI operation).

<4> Use software to wait for an operation stabilization time (10 xs (MIN.)).

<5> Wait until it is checked that (input voltage from external input pin (EXLVI) > detection voltage (Vexwvi = 1.21 V
(TYP.))) by bit 0 (LVIF) of LVIM.

<6> Setbit 1 (LVIMD) of LVIM to 1 (generates reset signal when the level is detected).

Figure 25-6 shows the timing of the internal reset signal generated by the low-voltage detector. The numbers in
this timing chart correspond to <1> to <6> above.

Cautions 1. <1> must always be executed. When LVIMK = 0, an interrupt may occur immediately after the
processing in <3>.
2. If input voltage from external input pin (EXLVI) > detection voltage (Vex.vi = 1.21 V (TYP.))
when LVIMD is set to 1, an internal reset signal is not generated.
3. Input voltage from external input pin (EXLVI) must be EXLVI < Vob.

¢ When stopping operation
Either of the following procedures must be executed.

. When using 8-bit memory manipulation instruction:
Write O0OH to LVIM.

. When using 1-bit memory manipulation instruction:
Clear LVIMD to 0 and then LVION to 0.
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78K0/Kx2 CHAPTER 25 LOW-VOLTAGE DETECTOR

Figure 25-7. Timing of Low-Voltage Detector Interrupt Signal Generation
(Detects Level of Supply Voltage (Vob)) (2/2)

(2) In2.7 V/1.59 V POC mode (option byte: POCMODE = 1)

Supply voltage (Vob)
Vivi

2.7 V(TYP.)
Vpoc=1.59 V (TYP.) B e e e R e T i W b

' ' '
=Note 3! ==Note 31 Time
' '

LVIMK flag ——————+

(set by software)

(set by software) L

T

, <4>

P<1> : : T
1Netet 11 <9> Cleared by software : : -
LVISEL flag SEETE T : . . Lo
(set by software) L R
LVION flag R P P -
(set by software) 1 o 1 1 1 1 i
: <55} E : : i E
| it <6> Walit time! L L
LVIF flag ! 5"5
waz i L --
! Note2 | : : : : Lo
INTLVI 5 " ! -| ] -| -| -| l
E Note2 ! : : E E : E
LVIIF flag | _| | _| _| :
E <8> i
LVIMD i i note2 Cleared by software ;
ag . :

Internal reset signal

Notes 1. The LVIMK flag is set to “1” by reset signal generation.
2. The interrupt request signal (INTLVI) is generated and the LVIF and LVIIF flags may be set (1).
3. [IfLVION is cleared (0) in a state below the LVI detection voltage, an INTLVI signal is generated and LVIIF
becomes 1.

Remark <1> to <9> in Figure 25-7 above correspond to <1> to <9> in the description of “When starting operation” in
25.4.2 (1) When detecting level of supply voltage (Vob).
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CHAPTER 33 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

Notes 1.

Total current flowing into the internal power supply (Vob, EVop), including the peripheral operation current and
the input leakage current flowing when the level of the input pin is fixed to Vob or Vss. However, the current
flowing into the pull-up resistors and the output current of the port are not included.

2. Not including the operating current of the 8 MHz internal oscillator, 240 kHz internal oscillator, and XT1
oscillator, and the current flowing into the A/D converter, watchdog timer and LVI circuit.

3. When AMPH (bit O of clock operation mode select register (OSCCTL)) = 0.

4. Not including the operating current of the X1 oscillator, XT1 oscillator, and 240 kHz internal oscillator, and the
current flowing into the A/D converter, watchdog timer and LVI circuit.

5. Not including the operating current of the X1 oscillation, 8 MHz internal oscillator and 240 kHz internal
oscillator, and the current flowing into the A/D converter, watchdog timer and LVI circuit.

6. Not including the operating current of the 240 kHz internal oscillator and XT1 oscillation, and the current
flowing into the A/D converter, watchdog timer and LVI circuit.

7. Current flowing only to the A/D converter (AVRer). The current value of the 78K0/Kx2 microcontrollers is the
sum of Ipp1 or Iop2 and laoc when the A/D converter operates in an operation mode or the HALT mode.

8. Current flowing only to the watchdog timer (including the operating current of the 240 kHz internal oscillator).
The current value of the 78K0/Kx2 microcontrollers is the sum of Iop1, Ibp2 or Iops and lwot when the watchdog
timer operates.

9. Current flowing only to the LVI circuit. The current value of the 78K0/Kx2 microcontrollers is the sum of Ibp1,
Iop2 or Ipps and ILvi when the LVI circuit operates.
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78K0/Kx2 CHAPTER 34 PACKAGE DRAWINGS

o PD78F0531GB(A)-GAH-AX, 78F0532GB(A)-GAH-AX, 78F0533GB(A)-GAH-AX, 78F0534GB(A)-GAH-AX,
78F0535GB(A)-GAH-AX, 78F0536GB(A)-GAH-AX, 78F0537GB(A)-GAH-AX

o PD78F0531GB(A2)-GAH-AX, 78F0532GB(A2)-GAH-AX, 78F0533GB(A2)-GAH-AX, 78F0534GB(A2)-GAH-AX,
78F0535GB(A2)-GAH-AX, 78F0536GB(A2)-GAH-AX, 78F0537GB(A2)-GAH-AX

e 1PD78F0531AGB-GAH-AX, 78F0532AGB-GAH-AX, 78F0533AGB-GAH-AX, 78F0534AGB-GAH-AX, 78F0535AGB-
GAH-AX, 78F0536AGB-GAH-AX, 78F0537AGB-GAH-AX, 78F0537DAGB-GAH-AX

¢ uPD78F0531AGBA-GAH-G, 78F0532AGBA-GAH-G, 78F0533AGBA-GAH-G, 78F0534AGBA-GAH-G, 78F0535AGBA-
GAH-G, 78F0536AGBA-GAH-G, 78F0537AGBA-GAH-G

* 4PD78F0531AGBA2-GAH-G, 78F0532AGBA2-GAH-G, 78F0533AGBA2-GAH-G, 78F0534AGBA2-GAH-G,
78F0535AGBA2-GAH-G, 78F0536AGBA2-GAH-G, 78F0537AGBA2-GAH-G

64-PIN PLASTIC LQFP(FINE PITCH)(10x10)

HD
D detail of lead end
48 33
c—
—149 32— |
— ——) ——
— —— L
— — j
— — & L
— —— L
— ——) p
— —— e L1 —~
— + ——) E HE
— ——)
— ——)
— — (UNIT:mm)
— ——)
— — ITEM DIMENSIONS
—] ] D 10.0040.20
64 O 17— E 10.00+0.20
HD 12.00+0.20
1 | 16 HE  12.00£0.20
TTITTITOITI S
L 7E 1 A1 0.10+0.05
A2 1.40+0.05
- ZD 0.25
o[ x @[5 | > 02088
AT c 0.125+3-975
A2 — L 0.50
Lp 0.60+0.15

L1 1.00+0.20

; [e] 0.50
0.08
el v [s| At T

ZD 1.25

ZE 1.25
P64GB-50-GAH

NOTE
Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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