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78K0/Kx2-L

CHAPTER 1 OUTLINE

1.3 Pin Configuration (Top View)
1.3.1 78K0/KY2-L

e 16-pin plastic SSOP (5.72 mm (225))

P60/SCLAO/TXD6 O=—1
P61/SDAAO/RXD6 O=—» 2 O
RESET/P1250—{3
P122/X2/EXCLK/TOOLDO O0—— 4
P121/X1/TOOLCO 0—»|5
REGC o—6
Vss 0——7
Voo O—— 8
AMPO-""*, AMPO+"°": Amplifier Input
AMPOOUT™: Amplifier Output
PGAIN"": Programmable Gain
Amplifier Input
ANIO to ANI3 : Analog Input
AVREF : Analog Reference
Voltage
EXCLK : External Clock Input
(Main System Clock)
INTPO, INTP1 : External Interrupt
Input
POO, PO1 : Port 0
P20 to P23 : Port 2
P30 : Port 3
P60, P61 : Port 6

16 O AVRer

15 O ANI0/P20/AMPQ-Note

14 O ANI1/P21/AMPOOUTNete/PGAINNote

13 O ANI2/P22/AMPQ+Nete

12 O ANI3/P23

11 O P0OO/TIO00/INTPO

10 O P01/TO00/TI010

9 O P30/TOH1/TI51/INTP1

P121, P122, P125: Port 12
REGC : Regulator Capacitance
RESET : Reset
RxD6 : Receive Data
SCLAO: Serial Clock Input/Output
SDAAO : Serial Data Input/Output
TI000, TIO10, TI5T1 : Timer Input
TOO00, TOH1 : Timer Output
TOOLCO : Clock Input for Tool
TOOLDO : Data Input/Output for Tool
TxD6 : Transmit Data
VoD : Power Supply
Vss: Ground
X1, X2: Crystal Oscillator

(Main System Clock)

Note 4PD78F0555, 78F0556, 78F0557 (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/AMP0+, and ANI3/P23 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.
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78K0/Kx2-L CHAPTER 2 PIN FUNCTIONS

<R> Figure 2-1. Pin I/O Circuit List (4/4)

Type 42-A

VDD

1

pullup D ~
enable [~ P-ch

input enable

SCHMIT

reset

reset mask
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78K0/Kx2-L

CHAPTER 4 PORT FUNCTIONS

Table 4-2. Port Functions (78K0/KY2-L)

specified by a software setting.

Function Name I/0 Function After Reset Alternate Function
P00 110 Port 0. Input port TIOOO/INTPO
PO 2-bit /O port. TOO00/TI010
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P20 110 Port 2. Analog input | ANIO/AMPO-""*
P21 4-bit /O port ANI1/AMPOOUT"/
Input/output can be specified in 1-bit units. PGAIN™*
P22 ANI2/AMPO+""
P23 ANI3
P30 110 Port 3. Input port TOH1/TI51/INTP1
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting.
P60 1/0 Port 6. Input port SCLA0/TxD6
2-bit I/O port.
P61 Input/output can be specified in 1-bit units. SDAA0/RxD6
Input can be set to SMBus input buffer in 1-bit units.
Output can be set to N-ch open-drain output (Voo
tolerance).
Use of an on-chip pull-up resistor can be specified by a
software setting.
P121 Input Port 12. Input port X1/TOOLCO
P122 S-bitinput-only port X2/EXCLK/TOOLDO
For only P125, use of an on-chip pull-up resistor can be - p—
P125 Reset input | RESET

Note PD78F0555, 78F0556, and 78F0557 (products with operational amplifier) only
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78K0/Kx2-L CHAPTER 4 PORT FUNCTIONS

Figure 4-48. Format of A/D Port Configuration Register 0, 1 (ADPCO0, ADPC1) (2/2)

(e) 78K0/KB2-L

Address: FF2EH  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
ADPCO 0 0 0 0 ADPCS3 ADPCS2 ADPCSH1 ADPCSO0
Address: FF2FH  After reset: 07H R/W
Symbol 7 6 5 4 3 2 1 0
ADPC1 0 0 0 0 0 ADPCS10 | ADPCS9 ADPCS8
(f) 78K0/KC2-L (40-pin products)
Address: FF2EH  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
ADPCO 0 ADPCS6 ADPCS5 ADPCS4 ADPCS3 ADPCS2 ADPCSH1 ADPCSO0
Address: FF2FH After reset: 07H R/W
Symbol 7 6 5 4 3 2 1 0
ADPCA1 0 0 0 0 0 ADPCS10 | ADPCS9 ADPCS8

(g) 78K0/KC2-L (44-pin and 48-pin products)

Address: FF2EH  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

ADPCO ADPCS7 ADPCS6 ADPCS5 ADPCS4 ADPCS3 ADPCS2 ADPCSH1 ADPCS0

Address: FF2FH After reset: 07H R/W

Symbol 7 6 5 4 3 2 1 0
ADPC1 0 0 0 0 0 ADPCS10 | ADPCS9 ADPCS8
ADPCSn Digital I/O or analog I/O selection (n = 0 to 10)
0 Analog I/O
1 Digital I/O

Cautions 1. Set the pin set to analog input to the input mode by using port mode register 1, 2, and 7 (PM1,
PM2, and PM7).
2. If data is written to ADPCO and ADPC1, a wait cycle is generated. Do not write data to ADPCO and
ADPC1 when the peripheral hardware clock is stopped. For details, refer to CHAPTER 31
CAUTIONS FOR WAIT.
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78K0/Kx2-L CHAPTER 4 PORT FUNCTIONS

4.6 Cautions on 1-Bit Manipulation Instruction for Port Register n (Pn)

When a 1-bit manipulation instruction is executed on a port that provides both input and output functions, the output
latch value of an input port that is not subject to manipulation may be written in addition to the targeted bit.
Therefore, it is recommended to rewrite the output latch when switching a port from input mode to output mode.

<Example>  When P10 is an output port, P11 to P17 are input ports (all pin statuses are high level), and the port
latch value of port 1 is 00H, if the output of output port P10 is changed from low level to high level via a
1-bit manipulation instruction, the output latch value of port 1 is FFH.

Explanation: The targets of writing to and reading from the Pn register of a port whose PMnm bit is 1 are the output
latch and pin status, respectively.
A 1-bit manipulation instruction is executed in the following order in the 78K0/Kx2-L microcontrollers.

<1> The Pn register is read in 8-bit units.
<2> The targeted one bit is manipulated.
<3> The Pn register is written in 8-bit units.

In step <1>, the output latch value (0) of P10, which is an output port, is read, while the pin statuses of
P11 to P17, which are input ports, are read. If the pin statuses of P11 to P17 are high level at this time,
the read value is FEH.

The value is changed to FFH by the manipulation in <2>.

FFH is written to the output latch by the manipulation in <3>.

Figure 4-50 1-Bit Manipulation Instruction (P10)

1-bit manipulation
P10 @ instruction P10 @
g (set1 P1.0) -
Low-level output is executed for P10 High-level output
bit.
P11 to P17 @ I::> P11 to P17 @
Pin status: High level Pin status: High level
Port 1 output latch Port 1 output latch
[ofofofofofofofo] RIEEENENERERERED

1-bit manipulation instruction for P10 bit

<1> Port register 1 (P1) is read in 8-bit units.
¢ In the case of P10, an output port, the value of the port output latch (0) is read.
e In the case of P11 to P17, input ports, the pin status (1) is read.

<2> Set the P10 bitto 1.

<3> Write the results of <2> to the output latch of port register 1 (P1)
in 8-bit units.

Remark The following instructions are 1-bit manipulation instructions.
¢ MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1
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78K0/Kx2-L

CHAPTER 5 CLOCK GENERATOR

<2> Setting the high-speed system clock as the main system clock (MCM register)
When XSEL and MCMO are set to 1, the high-speed system clock is supplied as the main system clock and
peripheral hardware clock.

XSEL MCMO Selection of Main System Clock and Clock Supplied to Peripheral Hardware
Main System Clock (fxp) Peripheral Hardware Clock (frrs)
1 1 High-speed system clock (fxH) High-speed system clock (fxH)
Caution If the high-speed system clock is selected as the main system clock, a clock other than the

<3> Setting the main system clock as the CPU clock and selecting the division ratio (PCC register)

high-speed system clock cannot be set as the peripheral hardware clock.

When CSS is cleared to 0, the main system clock is supplied to the CPU. To select the CPU clock division
ratio, use PCCO0, PCC1, and PCC2.

CSS PCC2 PCCA1 PCCO CPU Clock (fcru) Selection
0 0 0 0 fxp
0 0 1 fxp/2 (default)
0 1 0 fxp/2°
0 1 1 fxp/2°
1 0 0 fxp/2*
Other than above Setting prohibited

(4) Example of setting procedure when stopping the high-speed system clock
The high-speed system clock can be stopped in the following two ways.
¢ Executing the STOP instruction and stopping the X1 oscillation (disabling clock input if the external clock is used)

e Setting MSTOP to 1 and stopping the X1 oscillation (disabling clock input if the external clock is used)

(a) To execute a STOP instruction
<1> Setting to stop peripheral hardware
Stop peripheral hardware that cannot be used in the STOP mode (for peripheral hardware that cannot be

used in STOP mode, refer to CHAPTER 19 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.

<3> Executing the STOP instruction
When the STOP instruction is executed, the system is placed in the STOP mode and X1 oscillation is
stopped (the input of the external clock is disabled).
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Item 78K0/KY2-L 78K0/KA2-L 78K0/KB2-L 78K0/KC2-L
(1PD78F055x) (1PD78F056x) («PD78F057x) (1PD78F058x)
<R> 16 Pins 20 Pins 25 Pins 32 Pins 30 Pins 40, 44, 48 Pins
16-bit v v v v v v
timer/event
counter 00
Timer 1/O pin input: 1, output: 1 | input: 1, output: 1 | input: 1, input: 1 input: 1, output: 1 | input: 1, output: 1
or or output: none or or or
input: 2 input: 2 output 1 input: 2 input: 2
or
input: 2
or
input: 1, output: 1

Remark +: Mounted, —: Not mounted
6.1 Functions of 16-Bit Timer/Event Counter 00

16-bit timer/event counter 00 is mounted onto all 78K0/Kx2-L microcontroller products.
16-bit timer/event counter 00 has the following functions.

(1) Interval timer
16-bit timer/event counter 00 generates an interrupt request at the preset time interval.

(2) Square-wave output
16-bit timer/event counter 00 can output a square wave with any selected frequency.

(3) External event counter
16-bit timer/event counter 00 can measure the number of pulses of an externally input signal.

(4) One-shot pulse output
16-bit timer event counter 00 can output a one-shot pulse whose output pulse width can be set freely.

(5) PPG output
16-bit timer/event counter 00 can output a rectangular wave whose frequency and output pulse width can be set freely.

(6) Pulse width measurement
16-bit timer/event counter 00 can measure the pulse width of an externally input signal.
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

(2) Operation in clear & start mode entered by TI000 pin valid edge input
(CR000: compare register, CR010: capture register)

Figure 6-25. Block Diagram of Clear & Start Mode Entered by TI000 Pin Valid Edge Input
(CR000: Compare Register, CR010: Capture Register)

. Edge
T1000 pin © dete?:tor
Clear
Count clock \ Timer counter
r / (TMO00)
- {} Match signal Interrupt signal
Operable bits {} I (INTTMO000)
TMCO003, TMC002
Compare register Output M )
(CR000) controller ©T000 pin
Capture signal || Capture register Interrupt signal
(CR010) (INTTMO10)

Figure 6-26. Timing Example of Clear & Start Mode Entered by TI000 Pin Valid Edge Input
(CR000: Compare Register, CR010: Capture Register) (1/2)

(a) TOCO00 = 13H, PRM00 = 10H, CRC00 = 04H, TMCO00 = 08H, CR000 = 0001H

M N P Q

TMOO register

0000H

Operable bits 00 >
(TMCO003, TMC002)

Capture & count clear input _l _|
(TI000 pin input)

Compare register
(CR000) >< 0001H
Compare match interrupt '| '| '| '| '|
(INTTMO000)
Capture register
(CR010) 0000H M > N S P <
Capture interrupt '| '| '| '|
(INTTMO010)

TOO00 output

10

rolr—

This is an application example where the TO00 output level is inverted when the count value has been captured &
cleared.

The count value is captured to CR0O10 and TMOO is cleared (to 0000H) when the valid edge of the TIO00 pin is
detected. When the count value of TM0O is 0001H, a compare match interrupt signal (INTTMO0O) is generated, and
the TOOO output level is inverted.
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78K0/Kx2-L CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-34. Timing Example of Free-Running Timer Mode
(CR000: Compare Register, CR010: Compare Register)

¢ TOCO00 = 13H, PRM00 = 00H, CRC00 = 00H, TMCO00 = 04H

FFFFH

NM/‘/ Ny Ny NM/,

TMOO register

0000H
Operable bits

(TMCO003, TMCO002) 00 o1 ) COO
Compare register M
(CR000)

Compare match interrupt
(INTTMO000) -| -| -| -|

Compare register
(CR010) >< N

Compare match interrupt
(INTTMO10) -| -| -| -|

TOO00 output

OVFO00 bit —l —l _|_

T T ! ?

0 write clear 0 write clear 0 write clear 0 write clear

This is an application example where two compare registers are used in the free-running timer mode.
The TOOO output level is reversed each time the count value of TMOO matches the set value of CR000 or CR010.
When the count value matches the register value, the INTTMOO0O or INTTMO10 signal is generated.

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

Figure 6-35. Block Diagram of Free-Running Timer Mode
(CR000: Compare Register, CR010: Capture Register)

Count clock Timer counter
r (TMO00)

{} Match signal Interrupt signal

Operable bits {} I (INTTMO00)
TMCO003, TMC002
Compare register Output  [TO00 output )
(CR000) controller ©T000 pin

. Edge Capture register Interrupt signal

T1000 pin O~ getection | Capture signal (CRO10) (INTTMO10)
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78K0/Kx2-L CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50 AND 51

Figure 7-10. Format of 8-Bit Timer Mode Control Register 51 (TMC51) (2/2)

(b) 78K0/KB2-L, 78K0/KC2-L

Address: FF43H  Afterreset: OOH R/W"™

Symbol <7> 6 5 4 <3> <2> 1 <0>
TMC51 TCES51 TMC516 0 0 LVS51 LVR51 TMC511 TOE51

TCE51 TM51 count operation control
0 After clearing to 0, count operation disabled (counter stopped)
1 Count operation start

TMC516 TM51 operating mode selection
0 Mode in which clear & start occurs on a match between TM51 and CR51
1 PWM (free-running) mode

LVS51 LVR51 Timer output F/F status setting
0 0 No change
0 1 Timer output F/F clear (0) (default value of TO51 output: low)
1 0 Timer output F/F set (1) (default value of TO51 output: high)
1 1 Setting prohibited

TMC511 In other modes (TMC516 = 0) In PWM mode (TMC516 = 1)

Timer F/F control Active level selection

0 Inversion operation disabled Active-high
1 Inversion operation enabled Active-low

TOE51 Timer output control
0 Output disabled (TO51 output is low level)
1 Output enabled

Note Bits 2 and 3 are write-only.

Cautions 1. The settings of LVS51 and LVR51 are valid in other than PWM mode.

2. Perform <1> to <4> below in the following order, not at the same time.
<1> Set TMC511, TMC516: Operation mode setting
<2> Set TOE51 to enable output: Timer output enable
<3> Set LVS51, LVR51 (refer to Caution 1): Timer F/F setting
<4> Set TCE51

3. When TCE51 = 1, setting the other bits of TMC51 is prohibited.

4. The actual TO51/TI151/P33/INTP4 pin output is determined depending on PM33 and P33 besides
TO51 output.

Remarks 1. In PWM mode, PWM output is made inactive by clearing TCE51 to 0.
2. If LVS51 and LVR51 are read, the value is 0.
3. The values of the TMC516, LVS51, LVR51, TMC511, and TOES51 bits are reflected at the TO51 output

regardless of the value of TCE51.

R01UH0028EJ0400 Rev.4.00 323
Sep 27, 2010 RENESAS



78K0/Kx2-L CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50 AND 51

<R>(3) Port alternate switch control register (MUXSEL) (78K0/KA2-L (25-pin) only)
MUXSEL of 78K0/KA2-L (25-pin products) assigns TOH1, TI51, TI000, and INTPO pins. By default, INTPO and TI000
are assigned to P00, while TI51 and TOH1 have no assignment setting.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears MUXSEL to O0H.

Figure 7-11. Format of Port Alternate Switch Control Register (MUXSEL)

Address: FF39H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
MUXSEL 0 INTPOSELO 0 TMOOSELO | TM5SEL1 | TM5SELO | TMHSEL1 | TMHSELO
TM5SEL1 | TM5SELO 8-bit timer 51 input (TI51) pin function assignment
0 0 No TI51 function assignment.
0 1 Assign TI51 to the P34 pin as the alternate function.
1 0 Assign TI51 to the POO pin as the alternate function.
1 1 Setting prohibited

<R>(4) Port mode registers 0, 1, 3 (PMO, PM1, PM3)
These registers set port 0, 1, and 3 input/output in 1-bit units.
PMO, PM1, and PM3 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH.

o 78K0/KY2-L, 78K0/KA2-L (20-pin products)
When using the P30/TI51/TOH1/INTP1 pin for timer input, set PM30 to 1. The output latches of P30 at this time may

beOori.

o 78K0/KA2-L (25-pin products)

When using the P34/T151/TOH1/INTP4 pin for timer input, set PM34 to 1. The output latches of P34 at this time may
beOor1.

When using the PO0/T151/TOH1/INTPO/TI000 pin for timer input, set PM0O to 1. The output latches of P00 at this
time may be 0 or 1.

e 78K0/KB2-L, 78K0/KC2-L
When using the P17/TO50/TI50 and P33/TO51/TI51/INTP4 pins for timer output, clear PM17 and PM33 and the

output latches of P17 and P33 to 0.
When using the P17/TO50/T150 and P33/TO51/TI51/INTP4 pins for timer input, set PM17 and PM33 to 1. The output

latches of P17 and P33 at this time may be 0 or 1.
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78K0/Kx2-L CHAPTER 14 SERIAL INTERFACE UART6

The peripheral functions used in the LIN communication operation are shown below.
<Peripheral functions used>
o External interrupt (INTPO); wakeup signal detection
Use: Detects the wakeup signal edges and detects start of communication.
e 16-bit timer/event counter 00 (TI000); baud rate error detection
Use: Detects the baud rate error (measures the TI0O00 input edge interval in the capture mode) by detecting the
sync field (SF) length and divides it by the number of bits.
e Serial interface UART6

14.2 Configuration of Serial Interface UART6
Serial interface UART®6 includes the following hardware.

Table 14-1. Configuration of Serial Interface UART6

ltem Configuration

Registers Receive buffer register 6 (RXB6)
Receive shift register 6 (RXS6)
Transmit buffer register 6 (TXB6)
Transmit shift register 6 (TXS6)

Control registers Asynchronous serial interface operation mode register 6 (ASIM6)
Asynchronous serial interface reception error status register 6 (ASIS6)
Asynchronous serial interface transmission status register 6 (ASIF6)
Clock selection register 6 (CKSR6)

Baud rate generator control register 6 (BRGC6)

Asynchronous serial interface control register 6 (ASICL6)

Input switch control register (ISC)

Port mode register 1 (PM1), port mode register 6 (PM6)
Port register 1 (P1), port register 6 (PG)NM“

Port output mode register 6 (POM6) Note 2

Note 1

Notes 1. 78KO0/KY2-L, 78K0/KA2-L: Port mode register 6 (PM6), port register 6 (P6)
78K0/KB2-L, 78K0/KC2-L: Port mode register 1 (PM1), port register 1 (P1)
2. Inthe 78K0/KY2-L and 78K0/KA2-L, this register is used when using serial interface UART®6.
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78K0/Kx2-L CHAPTER 15 SERIAL INTERFACE IICA

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

(i) When WTIMO = O (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: 1ICASO =00100010B
A2: |ICASO = 00100000B
A3: IICAS0 = 00000110B
A4: 1ICAS0 = 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:|ICASO =00100010B
A2: |ICASO =00100110B
A3: [ICAS0 = 00100x00B
A4: ICASO = 00000110B
Ab: 1ICASO = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care
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78K0/Kx2-L CHAPTER 16 SERIAL INTERFACES CSI10 AND CSI11

16.2 Configuration of Serial Interfaces CSI10 and CSI11
Serial interfaces CSI10 and CSI11 include the following hardware.

Table 16-1. Configuration of Serial Interfaces CSI10 and CSI11

ltem Configuration

Controller Transmit controller
Clock start/stop controller & clock phase controller

Registers Transmit buffer register 1n (SOTB1n)
Serial I/O shift register 1n (SIO1n)

Control registers Serial operation mode register 1n (CSIM1n)
Serial clock selection register 1n (CSIC1n)

Port alternate switch control register (MUXSEL)
Port mode register x (PMx)

Port register x (Px)

Remark 78K0/KA2-L (25 pins, 32 pins): n=1,x=0,3
78K0/KB2-L.: n=0,x=1
78K0/KC2-L: n=0,1,x=1,4,6,12

Figure 16-1. Block Diagram of Serial Interface CSI10 (78K0/KB2-L and 78K0/KC2-L)

2 Internal bus 8

| - . - 1
’ 1| Serial I/O shift || Transmit buffer | .| Output
SioP11 © b register 10 (SIO10) register 10 (SOTB10) selector -

Output latch
(P12)

| Transmit data Output latch

I controller
oo o o o o o e e o e o e e e e e e e e e e e e e e e —

PM10 Output latch
(P10)

Transmit controller

SCK10/P10©
fers/2 ——»
fPrs/22 — ]
frRs/2% —
frrs/2% —»
fPRs/25 —»
frrs/28 —»
frrs/27 —=

Clock start/stop controller &
clock phase controller

INTCSI10

Selector
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78K0/Kx2-L CHAPTER 20 RESET FUNCTION

Figure 20-2. Timing of Reset by RESET Input

Wait for oscillation
accuracy stabilization

(102 to 407 us)
Internal high-speed
oscillation clock
' ﬁStarting X1 oscillation is specified by software.
High-speed system clock i !
(when X1 oscillation is selected) }
i Reset N |
: Reset period 1 _processing ormal operation
Status of CPU Normal operation (oscillation stop) 1 (121051 ps) (internal high-speed oscillation clock)

Internal reset signal

RESET i\ 3 /

Port pin >- ................... Hiz ...

Figure 20-3. Timing of Reset Due to Watchdog Timer Overflow

Wait for oscillation
accuracy stabilization

(102 to 407 ps)
Internal high-speed
oscillation clock
' ﬁStarting X1 oscillation is specified by software.
High-speed system clock i !
(when X1 oscillation is selected) '
' Reset
' Reset period processing_« Normal operation

Status of CPU Normal operation ————————=+=——""2""/
(oscillation stop)

Watchdog timer ‘
overflow
Internal reset signal \ /

Port pin >— ------------------- B

Caution A watchdog timer internal reset resets the watchdog timer.

(121051 ps) ! (internal high-speed oscillation clock)
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78K0/Kx2-L

CHAPTER 20 RESET FUNCTION

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

Hardware Status After Reset
Acknowledgment""
Reset function Reset control flag register (RESF) 00H""?
Low-voltage detector Low-voltage detection register (LVIM) 00H""?
Low-voltage detection level selection register (LVIS) 00H""*
Interrupt Request flag registers OL, OH, 1L, 1H (IFOL, IFOH, IF1L, IF1H) 00H
Mask flag registers OL, OH, 1L, 1H (MKOL, MKOH, MK1L, MK1H) FFH
Priority specification flag registers OL, OH, 1L, 1H (PROL, PROH, PR1L, FFH
PR1H)
External interrupt rising edge enable registers 0, 1 (EGPCTLO, EGPCTL1) 00H
External interrupt falling edge enable registers 0, 1 (EGNCTLO, EGNCTL1) | OOH
Regulator Regulator mode control register (RMC) 00H
Notes 1. During reset signal generation or oscillation stabilization time wait, only the PC contents among the hardware

statuses become undefined. All other hardware statuses remain unchanged after reset.
2. These values vary depending on the reset source.

Reset Source | RESET Input Reset by POC Reset by WDT Reset by LVI Reset by LVI

Register (Except Reset Default Start
by LVI Default Function
Start Function)

RESF WDTREF flag | Cleared (0) Cleared (0) Set (1) Held Cleared (0)

LVIRF flag Held Set (1)
LVIM Cleared (00H) Cleared (00H) Cleared (00H) Held Cleared (00H)
LVIS

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

registers (SFRs).

Refer to 3.2.3 Special

function
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78K0/Kx2-L CHAPTER 22 LOW-VOLTAGE DETECTOR

Figure 22-10. Timing of Low-Voltage Detector Interrupt Signal Generation
(Bit: LVISEL = 1)

Input voltage from
external input pin (EXLVI)

Vexivi fommmmeee e A x ----- { ...............................................

ENote 3 Time
LVIMK flag : N | E i
(set by software) <> ! ' '
Nete1 11 <8> Cleared by software . .
LVISEL flag i ' ' : : :

(set by software)

<2> B . f f . f

LVION flag
(set by software)

.<4>EE

o <5 Waittime

LVIF flag
E <6> ' '
Note 2_ | ! !
INTLVI P -| -| -| -| -|
Note2 ! : : ; ; '
R
LVIIF flag P | —| | _| _|
.<7>
note2  Cleared by software
LVIMD flag

(set by software)

<3>

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. If LVI operation is disabled when the input voltage of external input pin (EXLVI) is less than or equal to
the detection voltage (Vex.vi), an interrupt request signal (INTLVI) is generated and LVIIF may be set to 1.

Remark <1> to <8> in Figure 22-10 above correspond to <1> to <8> in the description of “When starting operation” in
22.4.2 (2) When detecting level of input voltage from external input pin (EXLVI).
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78K0/Kx2-L

CHAPTER 25 FLASH MEMORY

Table 25-9. Processing Time for Each Command When PG-FP5 Is Used (Reference) (2/3)

(1) 78KO/KY2-L, 78KO/KA2-L (2/2)

(c) Products with internal ROMs of the 16 KB: nPD78F0552, 78F0557, 78F0562, 78F0567

Command of PG-FP5

Port: UART-Internal-OSC (Internal high-speed oscillation clock (fi1: 8 MHz (typ.)),

Speed: 500,000 bps

Signature 0.5 s (typ.)
Blankcheck 0.5 s (typ.)
Erase 1s (typ.)

Program 2.5 s (typ.)
Verify 1.5 s (typ.)
E.P.V 2.5 s (typ.)
Checksum 1 s (typ.)

Security 0.5 s (typ.)

(2) 78KO/KB2-L, 78KO/KC2-L (1/2)

(a) Products with internal ROMs of the 8 KB: uPD78F0571, 78F0576, 78F0581, 78F0586

Command of PG-FP5

Port: UART-Internal-OSC (Internal high-speed oscillation clock (fi1: 8 MHz (typ.)),

Speed: 500,000 bps

Signature 0.5 s (typ.)
Blankcheck 1 s (typ.)
Erase 1 s (typ.)
Program 1.5 s (typ.)
Verify 1's (typ.)
E.P.V 1.5 s (typ.)
Checksum 1 s (typ.)
Security 1s (typ.)

Caution When executing boot swapping, do not use the E.P.V. command with the dedicated flash memory

programmer.

RO1UHO0028EJ0400 Rev.4.00
Sep 27, 2010

RENESAS

710



78K0/Kx2-L

CHAPTER 26 ON-CHIP DEBUG FUNCTION

Table 26-1. On-Chip Debug Security ID

Address

On-Chip Debug Security ID

0085H to 008EH

1085H to 108EH

Any ID code of 10 bytes

26.3 Securing of User Resources

QB-MINI2 uses the user memory spaces (shaded portions in Figure 26-2) to implement communication with the target
device, or each debug functions. The areas marked with a dot () are always used for debugging, and other areas are
used for each debug function used.

These areas can be secured by using user programs or the linker option.
For details on the securing of these areas, refer to the QB-MINI2 On-Chip Debug Emulator with Programming
Function User’s Manual (U18371E).

Figure 26-2. Reserved Area Used by QB-MINI2

Internal ROM space

Pseudo RRM area

Debug monitor area

Security ID area

Option byte area

290H
28FH
128 bytes
18FH
18EH
256 bytes
8FH
8EH
. 10 bytes
85H
gaH|@  1byte
7FH
7EH 2 bytes

Software break area

83: . 2 bytes

Debug monitor area

00H

Internal RAM space

@ovytes (max)

' :Area

Stack area for debugging

that must be reserved

RO1UHO028EJ0400 Rev.4.00

Sep 27, 2010

RENESAS

722



78K0/Kx2-L APPENDIX C REVISION HISTORY

(4/4
Page ‘ Description | Classification
CHAPTER 25 FLASH MEMORY
p.712 ‘ Change of Remark in 25.8 Flash Memory Programming by Self Programming | (e)
CHAPTER 26 ON-CHIP DEBUG FUNCTION
p.718 Addition of Caution 2 in 26.1 Connecting QB-MINI2 to 78K0/Kx2-L Microcontrollers (c)
p.720 Addition of Figure 26-1. Connection Example of QB-MINI2 and 78K0/Ix2 Microcontrollers (2/3) (c)

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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