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78K0/Kx2-L

CHAPTER 1 OUTLINE

(2) 25-pin plastic FLGA (3x3) (2/2)

Note 1PD78F0565, 78F0566, 78F0567 (products with operational amplifier) only

Cautions 1. Vss functions alternately as the ground potential of the A/D converter. Be sure to connect Vss to

a stabilized GND (= 0 V).

2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
3. ANIO/P20/AMPO-, ANI1/P21/AMPOOUT/PGAIN, ANI2/P22/AMPO+, and ANI3/P23 to ANI6/P26 are set

in the analog input mode after release of reset.

4. RESET/P125 immediately after release of reset is set in the external reset input.
5. Set P30 and P01 to output mode (PM30 = PM01 = 0) by using software after release of reset.

Remark Functions in parentheses () in the figure above can be assigned by setting the port alternate switch control

register (MUXSEL).

<R> (3) 32-pin plastic WQFN (5x5) (1/2)
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78K0/Kx2-L

CHAPTER 3 CPU ARCHITECTURE

Figure 3-2. Memory Map (xPD78F0551, 78F0556, 78F0561, 78F0566, 78F0571, 78F0576, 78F0581, 78F0586)

FFFFH
Special function registers
(SFR) 1FFFH
256 x 8 bits
FFOOH Program area T
FEFFH General-purpose
registers On-chi -
) -chip debug security
FEEOH 32 8 bis ID setting areaMete ! Boot cluster 1
FEDFH 10 x 8 bits
T - Option byte areaNote 1
Internal high-speed RAM 5 x 8 bits
512 x 8 bits
Program area
FDOOH
FCFFH
CALLF entry area L
Data memory 2048 x 8 bits T
space
Program area |1
1905 x 8 bits T
ot Reserved -
On-chip debug securit
D seFt)ting argeaNote e Boot cluster oNote 2
10 x 8 bits
Option byte areaNote 1
5 x 8 bits
2000H CALLT table area
1FFFH 64 x 8 bits
0040H
Program €L Flash memory L 003FH
memory space 8192 x 8 bits B Vector table area
64 x 8 bits
0000H 0000H Y
Notes 1. When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security IDs
to 0085H to OO8EH.
When boot swap is used: 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 (refer to 25.6 Security

Settings).

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

TFFFH Block 07H
1C00H
1BFFH
0800H
07FFH
Block 01H
0400H
03FFH
Block 00H 1KB
0000H
R01UHO0028EJ0400 Rev.4.00 66
Sep 27, 2010 RENESAS



78K0/Kx2-L CHAPTER 3 CPU ARCHITECTURE

3.4.7 Based addressing

[Function]
8-bit immediate data is added as offset data to the contents of the base register, that is, the HL register pair in the
register bank specified by the register bank select flag (RBSO and RBS1), and the sum is used to address the
memory. Addition is performed by expanding the offset data as a positive number to 16 bits. A carry from the 16th
bit is ignored.
This addressing can be carried out for all of the memory spaces.

[Operand format]

Identifier Description

- [HL + byte]

[Description example]

MOV A, [HL + 10H]; when setting byte to 10H

Operation code |1 o1 o0 1 1 1 0|

[lllustration]

16 8 7 0
HL H L
+10
7 Memory 0

The contents of the memory
addressed are transferred.

7 0

A
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78K0/Kx2-L

CHAPTER 4 PORT FUNCTIONS

Table 4-6. Port Functions (78K0/KC2-L) (2/2)

Function Name I/0 Function After Reset Alternate Function
P60 1/0 Port 6. Input port SCLA0/SCK11/
4-bit I/O port. INTP11
P61 Input/output can be specified in 1-bit units. SDAAO/SI11/INTP10
Input of P60 and P61 can be set to SMBus input buffer in
P62 Lo SO11/INTP9
1-bit units.
P63 Output of P60 to P63 can be set to N-ch open-drain output INTPg""**
(Voo tolerance).
Use of an on-chip pull-up resistor can be specified by a
software setting.
P70 110 Port 7. Input port KRO
P71 6-bit 1/0 port. KR1
Input/output can be specified in 1-bit units.
P72 . . - KR2
Use of an on-chip pull-up resistor can be specified by a
P73 software setting. KR3
P74 Note 1 KR4No!e1
P75 Note 1 KRsNote1
P120 /0 Port 12. Input port EXLVIINTPO
1-bit I/O port and 5-bit input port. (/SO11)e?
For only P120 and P125, use of an on-chip pull-up resistor
P121 Input . ! X1/TOOLCO
can be specified by a software setting.
P122 X2/EXCLK/TOOLDO
P123 XT1
P124 XT2/EXCLKS
P125 Reset input | RESET
Notes 1. 48-pin products only
2. 44-pin and 48-pin products only
Remark Functions in parentheses (') can be assigned by setting the port alternate switch control register (MUXSEL).
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78K0/Kx2-L

CHAPTER 4 PORT FUNCTIONS

(2) 78K0/KC2-L

Figure 4-27. Block Diagram of P120 (2/2)

Vop

<

Selector

© P120/INTPO/EXLVI (/SO11)

>

A
WRpru
l PU12
S PU120
Alternate
function
RD
S I
- I
3
2 WRPpoRT
E P12
‘2 S Output latch
- = (P120)
Alternate —
function B
@
? — Output signal to
P62/SO11
WReu CSISEL
J PM12 MUXSEL
S PM120
N/
P12: Port register 12
PU12: Pull-up resistor option register 12
PM12: Port mode register 12
MUXSEL: Port alternate switch control register
RD: Read signal
WRxx:  Write signal
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78K0/Kx2-L

CHAPTER 5 CLOCK GENERATOR

Caution 3. The XT1 oscillator is a circuit with low amplification in order to achieve low-power
consumption. Note the following points when designing the circuit.

Pins and circuit boards include parasitic capacitance. Therefore, perform
oscillation evaluation using a circuit board to be actually used and confirm that
there are no problems.

Use the recommended resonator, which will be described in CHAPTER 28
ELECTRICAL SPECIFICATIONS after it is evaluated, when using the XT1
oscillator in the ultra-low power consumption oscillation (RSWOSC = 1).

Make the wiring between the XT1 and XT2 pins and the resonators as short as
possible, and minimize the parasitic capacitance and wiring resistance. Note
this particularly when the ultra-low power consumption oscillation (RSWOSC = 1)
is selected.

Configure the circuit of the circuit board, using material with little wiring
resistance.

Place a ground pattern that has the same potential as Vss as much as possible
near the XT1 oscillator.

Be sure that the signal lines between the XT1 and XT2 pins, and the resonators
do not cross with the other signal lines. Do not route the wiring near a signal
line through which a high fluctuating current flows.

The impedance between the XT1 and XT2 pins may drop and oscillation may be
disturbed due to moisture absorption of the circuit board in a high-humidity
environment or dew condensation on the board. When using the circuit board in
such an environment, take measures to damp-proof the circuit board, such as by
coating.

When coating the circuit board, use material that does not cause capacitance or
leakage between the XT1 and XT2 pins.

(2) Processor clock control register (PCC)
This register is used to select the CPU clock, the division ratio, and operation mode for subsystem clock.
PCC is set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets PCC to 01H.

Figure 5-5. Format of Processor Clock Control Register (PCC) (78K0/KY2-L, 78K0/KA2-L, 78K0/KB2-L)

Address: FFFBH  After reset: 01H R/W

Symbol 7 6 5 4 3 2 1 0
PCC 0 0 0 0 0 PCC2 PCC1 PCCO
PCC2 PCCA1 PCCO CPU clock (fceu) selection

0 0 fxp

0 1 fxe/2 (default)

0 1 0 fxp/2?

0 1 1 fxp/2°

1 0 0 fxp/2*

Other than above Setting prohibited

Cautions1. Be sure to clear bits 3 to 7 to 0.
2. The peripheral hardware clock (frrs) is not divided when the division ratio of the PCC is set.

Remark fxpr: Main system clock oscillation frequency

RO1UHO0028EJ0400 Rev.4.00
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Cautions 1. The valid edge of TI010 and timer output (TO00) cannot be used for the P01 pin at the same time.

Select either of the functions.

2. If clearing of bits 3 and 2 (TMC003 and TMC002) of 16-bit timer mode control register 00 (TMCO00)
to 00 and input of the capture trigger conflict, then the captured data is undefined.

3. To change the mode from the capture mode to the comparison mode, first clear the TMC003 and
TMCO002 bits to 00, and then change the setting.
A value that has been once captured remains stored in CR000 unless the device is reset. If the
mode has been changed to the comparison mode, be sure to set a comparison value.

(1) 16-bit timer counter 00 (TMO0O)
TMOO is a 16-bit read-only register that counts count pulses.
The counter is incremented in synchronization with the rising edge of the count clock.

Figure 6-2. Format of 16-Bit Timer Counter 00 (TMO0O0)

Address: FF10H, FF11H After reset: 0000H R
FF11H FF10H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

moo | | [ ] [ TP

The count value of TM0O can be read by reading TM0O when the value of bits 3 and 2 (TMCO003 and TMCO002) of 16-
bit timer mode control register 00 (TMCOO) is other than 00. The value of TM0O is 0000H if it is read when TMCO003
and TMCO002 = 00.

The count value is reset to 0000H in the following cases.

o At reset signal generation

If TMCO003 and TMCO002 are cleared to 00

o If the valid edge of the TI000 pin is input in the mode in which the clear & start occurs when inputting the valid edge
to the TI1000 pin

e If TMOO and CR000 match in the mode in which the clear & start occurs when TM0OO and CR0O00 match

e OSPTOO is set to 1 in one-shot pulse output mode or the valid edge is input to the TI000 pin

Caution Even if TMOO is read, the value is not captured by CR010.

R01UH0028EJ0400 Rev.4.00 243
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

(3) 16-bit timer output control register 00 (TOCO00)
TOCOO0 is an 8-bit register that controls the TO00 output.
TOCO0O0 can be rewritten while only OSPTOO is operating (when TMCO003 and TMCO002 = other than 00). Rewriting the
other bits is prohibited during operation.
However, TOC004 can be rewritten during timer operation as a means to rewrite CR010 (refer to 6.5.1 Rewriting
CRO010 during TMOO operation).
TOCOO0 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears TOCO00 to 00H.

Caution Be sure to set TOCO00 using the following procedure.
<1> Set TOC004 and TOCO001 to 1.
<2> Set only TOEO0O to 1.
<3> Set either of LVS00 or LVRO0O to 1.

R01UH0028EJ0400 Rev.4.00 251
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

(3) Free-running timer mode operation
(CR000: capture register, CR010: capture register)

Figure 6-37. Block Diagram of Free-Running Timer Mode
(CR000: Capture Register, CR010: Capture Register)

Operable bits
TMCO003, TMC002

L Timer counter
Count clock (TMO00)

Capture register Interrupt signal
(CR0O10) (INTTMO10)

Capture signal

Edge

TIO00 pin : =
Pin© detection *§ Capture register Interrupt signal
_ Edge 3 Capture (CR000) (INTTMO000)
T1010 pin © detection @ signal
Remark If both CR000 and CR0O10 are used as capture registers in the free-running timer mode, the TO00 output
level is not inverted.
However, it can be inverted each time the valid edge of the TI000 pin is detected if bit 1 (TMCO001) of 16-bit
timer mode control register 00 (TMCOO) is set to 1.
RO1UHO0028EJ0400 Rev.4.00 283
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78K0/Kx2-L CHAPTER 10 REAL-TIME COUNTER

(4) Real-time counter control register 2 (RTCC2)
The RTCC2 register is an 8-bit register that is used to control the interval interrupt function and the RTCDIV pin.
RTCC2 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 10-5. Format of Real-Time Counter Control Register 2 (RTCC2)

Address: FF6FH  After reset: 0OH R/W

Symbol <7> <6> <5> 4 3 2 1 0
RTCC2 RINTE RCLOE2 RCKDIV 0 0 ICT2 ICT1 ICTO
RINTE ICT2 ICT1 ICTO Interval interrupt (INTRTCI) selection

0 x X x Interval interrupt is not generated.

1 0 0 0 2°/fsus (1.953125 ms)

1 0 0 1 2'ffsus (3.90625 ms)

1 0 1 0 2%/fsus (7.8125 ms)

1 0 1 1 2°fsue (15.625 ms)

1 1 0 0 2"fsus (31.25 ms)

1 1 0 1 2" /fsus (62.5 ms)

1 1 1 x 2%/fsus (125 ms)

RCLOE2 RTCDIV pin output control
Notes 1,2
0 Output of RTCDIV pin is disabled.
1 Output of RTCDIV pin is enabled.
RCKDIV'*®' Selection of RTCDIV pin output frequency
0 RTCDIV pin outputs 512 Hz (1.95 ms).
1 RTCDIV pin outputs 16.384 kHz (0.061 ms).

Notes 1. 78K0/KC2-L (44-pin and 48-pin products) only
2. RCLOEO and RCLOE2 must not be enabled at the same time.

Cautions 1. Change ICT2, ICT1, and ICTO when RINTE = 0.

2. When the output from RTCDIV pin is stopped, the output continues after a maximum of two
clocks of fsus and enters the low level. While 512 Hz is output, and when the output is
stopped immediately after entering the high level, a pulse of at least one clock width of fsus
may be generated.

Remark fsus: Subsystem clock oscillation frequency

R01UH0028EJ0400 Rev.4.00 377
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78K0/Kx2-L CHAPTER 10 REAL-TIME COUNTER

10.4.4 Setting alarm of real-time counter
Set time of alarm after setting 0 to WALE first.

Figure 10-23. Alarm Setting Procedure

s )

WALE =0 Match operation of alarm is invalid.
|
WALIE =1 Interrupt is generated when alarm matches.
|
Setting ALARMWM Sets alarm minute register.
|
Setting ALARMWH Sets alarm hour register.
|
Setting ALARMWW Sets alarm week register.
|
WALE =1 Match operation of alarm is valid.

INTRTC =17

Match detection of alarm | Yes

( Alarm processing ) (Constant-period interrupt servicing)

Remarks 1. ALARMWM, ALARMWH, and ALARMWW may be written in any sequence.

2. Fixed-cycle interrupts and alarm match interrupts use the same interrupt source (INTRTC). When using
these two types of interrupts at the same time, which interrupt occurred can be judged by checking the
fixed-cycle interrupt status flag (RIFG) and the alarm detection status flag (WAFG) upon INTRTC
occurrence.

R01UH0028EJ0400 Rev.4.00 390
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78K0/Kx2-L CHAPTER 10 REAL-TIME COUNTER

[Correction example <15
Example of correcting from 32772.3 Hz to 32768 Hz (32772.3 Hz — 131.2 ppm)

[Measuring the oscillation frequency]
The oscillation frequency"™ of each product is measured by outputting about 32 kHz from the RTCCL pin or
outputting about 1 Hz from the RTC1HZ pin when the watch error correction register is set to its initial value (00H).

Note Refer to 10.4.5 1 Hz output of real-time counter for the setting procedure of outputting about 1 Hz from the
RTC1HZ pin, and 10.4.6 32.768 kHz output of real-time counter for the setting procedure of outputting about
32 kHz from the RTCCL pin.

[Calculating the correction value]

(When the output frequency from the RTCCL pin is 32772.3 Hz)

If the target frequency is assumed to be 32768 Hz (32772.3 Hz — 131.2 ppm), the correction range for —131.2 ppm is
—63.1 ppm or less, so assume DEV to be 0.

The expression for calculating the correction value when DEV is 0 is applied.

Correction value = Number of correction counts in 1 minute + 3
= (Oscillation frequency + Target frequency — 1) X 32768 X 60 + 3
= (82772.3 + 32768 — 1) X 32768 X 60 + 3
=86

[Calculating the values to be set to (F6 to FO)]
(When the correction value is 86)
If the correction value is 0 or more (when delaying), assume F6 to be 0.
Calculate (F5, F4, F3, F2, F1, FO) from the correction value.

{(F5,F4,F3,F2,F1,F0) -1} x 2 =86
(F5, F4, F3, F2, F1, FO) =44
(F5, F4, F3, F2, F1, FO) =(1,0,1,1,0,0)

Consequently, when correcting from 32772.3 Hz to 32768 Hz (32772.3 Hz — 131.2 ppm), setting the correction
register such that DEV is 0 and the correction value is 86 (bits 6 to 0 of SUBCUD: 0101100) results in 32768 Hz (0

ppm).

Figure 10-27 shows the operation when (DEV, F6, F5, F4, F3, F2, F1, F0) is (0,0, 1, 0,1, 1, 0, 0).
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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

Figure 15-2 shows a serial bus configuration example.

Figure 15-2. Serial Bus Configuration Example Using I°C Bus

Master CPU1
Slave CPU1
Address 0

SDAAO

SCLAO

Serial data bus

+ Vop + Vob

:

:

Serial clock

SDAAO

SCLAO

SDAAO

SCLAO

))
(

SDAAO

SCLAO

SDAAO

SCLAO

Master CPU2
Slave CPU2
Address 1

Slave CPU3
Address 2

Slave IC
Address 3

Slave IC
Address N
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78K0/Kx2-L CHAPTER 15 SERIAL INTERFACE IICA

Figure 15-8. Format of IICA Control Register 1 (ICACTL1) (2/2)

CLDO Detection of SCLAO pin level (valid only when IICEQ = 1)
0 The SCLAO pin was detected at low level.
1 The SCLAO pin was detected at high level.
Condition for clearing (CLDO = 0) Condition for setting (CLDO = 1)
e When the SCLAO pin is at low level * When the SCLAO pin is at high level
 When IICEO = 0 (operation stop)
* Reset
DADO Detection of SDAAO pin level (valid only when IICEO = 1)
0 The SDAAO pin was detected at low level.
1 The SDAAO pin was detected at high level.
Condition for clearing (DADO = 0) Condition for setting (DADO = 1)
e When the SDAAO pin is at low level e When the SDAAO pin is at high level
e When IICEQ = 0 (operation stop)
* Reset
SMCO Operation mode switching
0 Operates in standard mode.
1 Operates in fast mode.
DFCO Digital filter operation control
0 Digital filter off.
1 Digital filter on.
Digital filter can be used only in fast mode.
In fast mode, the transfer clock does not vary, regardless of the DFCO bit being set (1) or cleared (0).
The digital filter is used for noise elimination in fast mode.

Remark 1ICEQ: Bit 7 of IICA control register 0 (ICACTLO)
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78K0/Kx2-L CHAPTER 15 SERIAL INTERFACE IICA

Figure 15-34. 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 |

licA {ICA « FFH Note 1 | ICA « FFH Note 1
ACKDO | 1 _
STDO L‘(j (
SPDO _L \ \ \ \
WTIMO  _ L \ \ \ \
ACKEO  H \\ ) \\ \)
MSTSO  H
sTT0 _L J / J /
spTo _L / / / /

WRELO |_|Not/e 1/ Note 1[ | / /

=iy 77
- W
4 (

AT 2] [3
D7X D6 X D5
[Processing by slave device|
IICA ( / \I IICA < data _Note 2 I IICA < data Note 2

ACKDO

STDO L

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

STTO L

SPTO L

WRELO _ L \ \
INTIICAO \I_I \l_\

TRCO H Transmit

Notes 1. To cancel master wait, write “FFH” to IICA or set WRELO.
2. Write data to IICA, not setting WRELDO, in order to cancel a wait state during slave transmission.
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Figure 22-5. Timing of Low-Voltage Detector Internal Reset Signal Generation
(Bit: LVISEL = 0, Option Byte: LVISTART = 0)

Set LVI to be
used for reset

Supply voltage (Vob)

Vi

Veor=1.61V (TYP.)
Veor=1.59 V (TYP.)

TR R L i Tme
LVIMKflag ewi n 1 1 | — !
(set by software) Vs : | : : : | ;
LVISEL flag P L 5
(set by software) _L / — . i i .
o R N L
LVION flag i b e ot cleared
(set by software) — ———J | ' cleared, 1 i
L4 ! ; : : :
! —=—e—<5>Wait time ' '
LVIF flag R
RS { : : :
Note 25 . : ; ;
LVIMD flag ! '‘Not ! Not cleared
(set by software) , icleared’ , ,
7>\ [ : :

LVIRF flaghe®e

LVI reset signal

' Cleared by
: software

1 Cleared by
| software

POC reset signal

Internal reset signal

Notes 1. The LVIMK flag is set to “1” by reset signal generation.
2. The LVIIF flag of the interrupt request flag registers and the LVIF flag may be set (1).
3. LVIRF is bit 0 of the reset control flag register (RESF). For details of RESF, refer to CHAPTER 20 RESET
FUNCTION.

Remarks 1. <1> to <7> in Figure 22-5 above correspond to <1> to <7> in the description of “When starting
operation” in 22.4.1 (1) (a) When LVI default start function stopped is set (LVISTART = 0).
2. Vror: POC power supply rise detection voltage
Vrpr: POC power supply fall detection voltage
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CHAPTER 26 ON-CHIP DEBUG FUNCTION

26.1 Connecting QB-MINI2 to 78K0/Kx2-L Microcontrollers

The 78K0/Kx2-L microcontrollers use the Vop, RESET, TOOLCO0/X1 (or TOOLC1/P31), TOOLDO/X2 (or TOOLD1/P32),
and Vss pins to communicate with the host machine via an on-chip debug emulator (QB-MINI2). Whether TOOLCO0/X1 and
TOOLC1/P31, or TOOLDO0/X2 and TOOLD1/P32 are used can be selected.

Cautions 1. The 78K0/Kx2-L microcontrollers have an on-chip debug function, which is provided for
development and evaluation. Do not use the on-chip debug function in products designated for
mass production, because the guaranteed number of rewritable times of the flash memory may be
exceeded when this function is used, and product reliability therefore cannot be guaranteed.
Renesas Electronics is not liable for problems occurring when the on-chip debug function is used.

<R> 2. When transitioning to STOP mode during on-chip debugging, oscillation of the internal high-speed
oscillator continues, but the on-chip debug operation is not affected.
Remark The 78K0/KY2-L is not provided with the TOOLC1/P31 and TOOLD1/P32 pins.
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Instruction . Clocks . Flag
Mnemonic Operands Bytes Operation
Group Note 1 | Note 2 Z ACCY
Call/return | CALL laddr16 3 7 - (SP — 1) « (PC + 3)n, (SP — 2) «— (PC + 3).,

PC « addr16, SP «- SP -2

CALLF laddr11 2 5 - (SP — 1) « (PC + 2)n, (SP — 2) «— (PC + 2).,
PCis5-11 < 00001, PC10-0 « addrii,
SP«SP-2

CALLT [addr5] 1 6 - (SP —1) < (PC + 1)1, (SP — 2) «— (PC + 1),
PCH « (addr5 + 1), PCL « (addr5),
SP <SP -2

BRK 1 6 - (SP — 1) « PSW, (SP - 2) « (PC + 1),

(SP - 3) < (PC + 1), PCh < (003FH),
PCL < (003EH), SP <~ SP - 3, IE < 0

RET 1 6 —  |PCh <« (SP + 1), PCL < (SP),
SP « SP +2
RETI 1 6 ~  |PCh« (SP + 1), PCL « (SP), R R R
PSW « (SP +2),SP < SP + 3
RETB 1 6 —  |PCh<« (SP + 1), PCL <« (SP), R R R
PSW « (SP +2), SP « SP + 3
Stack PUSH PSW 1 2 - (SP—-1) « PSW,SP « SP -1
manipulate ) 1 4 - [(SP=1) < rpn, (SP-2) « rpL,
SP « SP-2
POP PSW 1 2 - PSW « (SP), SP « SP +1 R R R
p 1 - rpH < (SP + 1), rpL « (SP),
SP <SP +2
MOovw SP, #word 4 - 10 |SP « word
SP, AX 2 - 8 SP « AX
AX, SP 2 - AX « SP
Unconditional| BR laddr16 3 6 - PC « addr16
branch $addri6 2 6 - |PC« PC+2+jdisp8
AX 2 8 - PCH « A, PCL« X
Conditional |BC $addr16 2 6 - PC « PC + 2 +jdisp8 if CY =1
branch BNC $addri6 2 6 - |PC« PC+2+jdisp8if CY =0
Bz $addr16 2 6 - PC < PC +2 +jdisp8if Z=1
BNZ $addr16 2 6 - PC« PC+2 +jdisp8ifZ=0

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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