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CHAPTER 3 CPU ARCHITECTURE

78K0/Kx2
Figure 3-13. Correspondence Between Data Memory and Addressing
(4PD78F0501, 78F0501A, 78F0511, 78F0511A, 78F0521, 78F0521A, 78F0531, and 78F0531A)
FFFFH b
Special fupscéig? registers SFR addressing
256 x 8 bits
FR2O0H | e
FF1FH
FFOOH
FEFFH General-purpose f
registers Register addressing
FEEOH 32 x 8 bits { Short direct
FEDFH addressing
A Internal high-speed RAM A
T 768 x 8 bits T
FE2OH | .|
FE1FH
FCOOH . .
FBFFH Direct addressing
Register indirect addressing
Based addressing
Based indexed addressing
T Reserved T
4000H
3FFFH
Flash memory
- 16384 x 8 bits -+
0000H
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

3.3.2 Immediate addressing

[Function]
Immediate data in the instruction word is transferred to the program counter (PC) and branched.
This function is carried out when the CALL !addr16 or BR !addr16 or CALLF !addr11 instruction is executed.
CALL l!addr16 and BR !addr16 instructions can be branched to the entire memory space. However, before
branching to a memory bank that is not set by the memory bank select register (BANK), change the setting of the
memory bank by using BANK.
The CALLF !addr11 instruction is branched to the 0800H to OFFFH area.

[Mustration]
In the case of CALL !addr16 and BR !addr16 instructions

7 0
CALL or BR
Low Addr.
High Addr. T
15 l 87 0

PC

In the case of CALLF !addr11 instruction

7 6 4 3 0
4{ fato-s CALLF
faz-o
15 11 10 87 0

PC{o 0 O 0 1
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78K0/Kx2

CHAPTER 6 CLOCK GENERATOR

Power supply
voltage (Vop)

Internal reset signal

Figure 6-16. Clock Generator Operation When Power Supply Voltage Is Turned On

(When 2.7 V/1.59 V POC Mode Is Set (Option Byte: POCMODE = 1))

2.7V (TYP.)

<1> |
:<3> Reset processing )
(11 to 45 pus) Switched by
software
' <5> <5>
CPU clock < Ingzg}ﬁ;ﬂg%hjggf d X High-speed system clock X Subsystem clock

:<2>

Internal high-speed
oscillation clock (frH)

High-speed

[P
1
'

system clock (fx+) Waiting for oscillation accuracy 4
(when X1 oscillation stabilization (86 to 361 us) <

selected)

' X1 clock '
Pscillation stabilization time:

2"/fx to 2'¢/fxNete
Subsystem clock (fsus) Starting X1 oscillation <4>
(when XT1 oscillation is set by software.

selected)"'e?

Starting XT1 oscillation
is set by software.

<1> When the power is turned on, an internal reset signal is generated by the power-on-clear (POC) circuit.

<2> When the power supply voltage exceeds 2.7 V (TYP.), the reset is released and the internal high-speed oscillator
automatically starts oscillation.

<3> After the reset is released and reset processing is performed, the CPU starts operation on the internal high-speed
oscillation clock.

<4> Set the start of oscillation of the X1 or XT1 clock via software (see (1) in 6.6.1 Example of controlling high-
speed system clock and (1) in 6.6.3 Example of controlling subsystem clock).

<5> When switching the CPU clock to the X1 or XT1 clock, wait for the clock oscillation to stabilize, and then set
switching via software (see (3) in 6.6.1 Example of controlling high-speed system clock and (3) in 6.6.3
Example of controlling subsystem clock).

Notes 1.

When releasing a reset (above figure) or releasing STOP mode while the CPU is operating on the internal
high-speed oscillation clock, confirm the oscillation stabilization time for the X1 clock using the oscillation
stabilization time counter status register (OSTC). If the CPU operates on the high-speed system clock (X1
oscillation), set the oscillation stabilization time when releasing STOP mode using the oscillation
stabilization time select register (OSTS).

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

Cautions 1. A voltage oscillation stabilization time of 1.93 to 5.39 ms is required after the supply voltage

reaches 1.59 V (TYP.). If the supply voltage rises from 1.59 V (TYP.) to 2.7 V (TYP.) within 1.93 ms,
the power supply oscillation stabilization time of 0 to 5.39 ms is automatically generated before
reset processing.

. It is not necessary to wait for the oscillation stabilization time when an external clock input from

the EXCLK and EXCLKS pins is used.
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

(iii) Setting range when CR0OONn or CR01n is used as a compare register
When CR0OONn or CRO1n is used as a compare register, set it as shown below.

Operation CROON Register Setting Range CRO1n Register Setting Range

Operation as interval timer 0000H < N < FFFFH 0000H""* < M < FFFFH
Normally, this setting is not used. Mask the
match interrupt signal (INTTMO1n).

Operation as square-wave output

Operation as external event counter

Operation in the clear & start mode 0000H""* < N < FFFFH 0000H""* < M < FFFFH
entered by TI0On pin valid edge input

Operation as free-running timer
Operation as PPG output M < N < FFFFH 0000H" <M <N
Operation as one-shot pulse output 0000H"" < N < FFFFH (N = M) 0000H""* < M < FFFFH (M = N)

Note When 0000H is set, a match interrupt immediately after the timer operation does not occur and timer output is
not changed, and the first match timing is as follows. A match interrupt occurs at the timing when the timer
counter (TMOn register) is changed from 0000H to 0001H.
¢ When the timer counter is cleared due to overflow
e When the timer counter is cleared due to TIOOn pin valid edge (when clear & start mode is entered by TI0OOn

pin valid edge input)
e When the timer counter is cleared due to compare match (when clear & start mode is entered by match
between TMOn and CROOn (CROON = other than 0000H, CR0O1n = 0000H))

Timer counter clear —

TMOn register

Compare register set value

(O000H)
) . .. Operation Operation enabled
Timer operation enable bit  isapied (00
(TMCON3, TMCON2) (00) (other than 00)
Interrupt request signal : : —|
Interrupt signal Interrupt signal
is not generated is generated

Remarks 1. N: CROOn register set value, M: CRO1n register set value
2. For details of TMCON3 and TMCON2, see 7.3 (1) 16-bit timer mode control register On (TMCOn).
3. 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 78KO0/KF2 products
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

Figure 7-57. Example of Software Processing for Pulse Width Measurement (1/2)

(a) Example of free-running timer mode

FFFFH
. Dw/ D11/ D12/ D13/
TMOnN register Doo / Do1 / Doz~ Dos / Do4

0000H
Operable bits
(TMCon3, TMCon2) 90 01 < 00

Capture trigger input
(TI00N)

Capture(éegéitﬁ)r 0000H Dio D11 D1z Dis

Capture interrupt '| '| '| '|

(INTTMO1n)
Capture trigger input
(TI01n)

Capture register
(CROON) 0000H Doo Do+ Do2 Dos Do4

Capture interrupt '| _| '| '| '|
(INTTMOON)

<1><2> <2> <2> <2> <2> <2> <2> <2> <2><3>

(b) Example of clear & start mode entered by TIOOn pin valid edge

FFFFH —
D2 __ Ds L Ds 5 Dg
Ds D
TMOn register Do o, / Di. vd 7 /
0000H
Operable bits >
(TMCon3, TMCon2) _ 20 10 @

Capture & count clear input
(TI0ON)

Capture register
(CROON) 0000H D1 Ds Ds D~

Capture interrupt
(INTTMOON)

Capture( (I:‘,elgcl)itﬁ; 0000H Do D2 D4 De Ds

Capture interrupt _| _| _| -| -|
(INTTMO1n)

<1> <2> <2> <2> <2> <2> <2><2> <2> <2><3>

Remark n=0: 78KO0/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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KO/Kx2 CHAPTER 13 A/D CONVERTER

13

(1

()

@)

(4)

(5)

(6)

.2 Configuration of A/D Converter
The A/D converter includes the following hardware.

ANIO to ANI7 pins
These are the analog input pins of the 8-channel A/D converter. They input analog signals to be converted into digital
signals. Pins other than the one selected as the analog input pin can be used as I/O port pins.

Remark ANIO to ANI3: 78K0/KB2
ANIO to ANI5: 38-pin products of the 78K0/KC2
ANIO to ANI7: Products other than above

Sample & hold circuit

The sample & hold circuit samples the input voltage of the analog input pin selected by the selector when A/D
conversion is started, and holds the sampled voltage value during A/D conversion.

Series resistor string

The series resistor string is connected between AVrer and AVss, and generates a voltage to be compared with the

sampled voltage value.

Figure 13-2. Circuit Configuration of Series Resistor String

AVRrer ©

P-ch = | o<} ADCS

Series resistor string

AVss ©

Voltage comparator
The voltage comparator compares the sampled voltage value and the output voltage of the series resistor string.

Successive approximation register (SAR)

This register converts the result of comparison by the voltage comparator, starting from the most significant bit (MSB).
When the voltage value is converted into a digital value down to the least significant bit (LSB) (end of A/D conversion),
the contents of the SAR register are transferred to the A/D conversion result register (ADCR).

10-bit A/D conversion result register (ADCR)

The A/D conversion result is loaded from the successive approximation register to this register each time A/D
conversion is completed, and the ADCR register holds the A/D conversion result in its higher 10 bits (the lower 6 bits
are fixed to 0).

RO1UHOO08EJ0401 Rev.4.01 410

Jul

15, 2010 RENESAS



78K0/Kx2 CHAPTER 15 SERIAL INTERFACE UART6

CHAPTER 15 SERIAL INTERFACE UART6

15.1 Functions of Serial Interface UART6

Serial interface UART6 are mounted onto all 78K0/Kx2 microcontroller products.
Serial interface UART®6 has the following two modes.

(1) Operation stop mode
This mode is used when serial communication is not executed and can enable a reduction in the power consumption.
For details, see 15.4.1 Operation stop mode.

(2) Asynchronous serial interface (UART) mode
This mode supports the LIN (Local Interconnect Network)-bus. The functions of this mode are outlined below.
For details, see 15.4.2 Asynchronous serial interface (UART) mode and 15.4.3 Dedicated baud rate generator.

Maximum transfer rate: 625 kbps

Two-pin configuration TxD6: Transmit data output pin
RxD6: Receive data input pin
o Data length of communication data can be selected from 7 or 8 bits.
o Dedicated internal 8-bit baud rate generator allowing any baud rate to be set
e Transmission and reception can be performed independently (full duplex operation).
e MSB- or LSB-first communication selectable
¢ Inverted transmission operation
e Sync break field transmission from 13 to 20 bits
o More than 11 bits can be identified for sync break field reception (SBF reception flag provided).

Cautions 1. The TxD6 output inversion function inverts only the transmission side and not the reception
side. To use this function, the reception side must be ready for reception of inverted data.

2. If clock supply to serial interface UART6 is not stopped (e.g., in the HALT mode), normal
operation continues. If clock supply to serial interface UART6 is stopped (e.g., in the STOP
mode), each register stops operating, and holds the value immediately before clock supply was
stopped. The TxD6 pin also holds the value immediately before clock supply was stopped and
outputs it. However, the operation is not guaranteed after clock supply is resumed. Therefore,
reset the circuit so that POWERG6 = 0, RXE6 = 0, and TXEG6 = 0.

3. Set POWER6 = 1 and then set TXE6 = 1 (transmission) or RXE6 = 1 (reception) to start
communication.

4. TXE6 and RXE6 are synchronized by the base clock (fxcke) set by CKSR6. To enable
transmission or reception again, set TXE6 or RXE6 to 1 at least two clocks of the base clock
after TXE6 or RXE6 has been cleared to 0. If TXE6 or RXE6 is set within two clocks of the base
clock, the transmission circuit or reception circuit may not be initialized.

5. Set transmit data to TXB6 at least one base clock (fxcLke) after setting TXE6 = 1.

6. If data is continuously transmitted, the communication timing from the stop bit to the next start
bit is extended two operating clocks of the macro. However, this does not affect the result of
communication because the reception side initializes the timing when it has detected a start bit.
Do not use the continuous transmission function if the interface is used in LIN communication
operation.
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78K0/Kx2

CHAPTER 15 SERIAL INTERFACE UART6

Remark

LIN stands for Local Interconnect Network and is a low-speed (1 to 20 kbps) serial communication protocol
intended to aid the cost reduction of an automotive network.

LIN communication is single-master communication, and up to 15 slaves can be connected to one master.
The LIN slaves are used to control the switches, actuators, and sensors, and these are connected to the LIN
master via the LIN network.

Normally, the LIN master is connected to a network such as CAN (Controller Area Network).

In addition, the LIN bus uses a single-wire method and is connected to the nodes via a transceiver that
complies with 1ISO9141.

In the LIN protocol, the master transmits a frame with baud rate information and the slave receives it and
corrects the baud rate error. Therefore, communication is possible when the baud rate error in the slave is
+15% or less.

Figures 15-1 and 15-2 outline the transmission and reception operations of LIN.

Figure 15-1. LIN Transmission Operation

Wakeup Sync Sync field Identifier ~ Data field Data field Checksum
signal frame break field field field
| | | | | | |
LIN Bus
13-bitNote2 SBF 55H Data Data Data Data
8 bitgNete 1 transmission transmission transmission transmission transmission transmission
| | || |
TX6
(output)

INTSTENete 3 ﬂ ” n ” ” ” ”_

Notes 1.
2.

Remark

The wakeup signal frame is substituted by 80H transmission in the 8-bit mode.

The sync break field is output by hardware. The output width is the bit length set by bits 4 to 2 (SBL62 to
SBL60) of asynchronous serial interface control register 6 (ASICL6) (see 15.4.2 (2) (h) SBF
transmission).

INTST6 is output on completion of each transmission. It is also output when SBF is transmitted.

The interval between each field is controlled by software.
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78K0/Kx2 CHAPTER 15 SERIAL INTERFACE UART6

Figure 15-17 shows the timing of starting continuous transmission, and Figure 15-18 shows the timing of ending
continuous transmission.

Figure 15-17. Timing of Starting Continuous Transmission

INTST6 A\ /\
TXB6 FF Data(1) X Data(2) X Data (3) X
TXS6 FF Data (1) X Data (2) X Data (3)
’ ’ ’
TXBF6 / v/ v /
TXSF6

Note When ASIF6 is read, there is a period in which TXBF6 and TXSF6 = 1, 1. Therefore, judge whether
writing is enabled using only the TXBF6 bit.

Remark TxD6: TxD6 pin (output)
INTST6: Interrupt request signal
TXB6: Transmit buffer register 6
TXS6:  Transmit shift register 6
ASIF6: Asynchronous serial interface transmission status register 6
TXBF6: Bit 1 of ASIF6
TXSF6: Bit 0 of ASIF6
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78K0/Kx2 CHAPTER 16 SERIAL INTERFACES CSI10 AND CSI11

Figure 16-2. Block Diagram of Serial Interface CSI11

2 Internal bus 8
T S i : sot1
o ’ : Serial I/O shift [ Transmit buffer Output |1 | > output
SIT/PO3 © b : register 11 (SI011) register 11 (SOTB11) selector |1

©S011/P02

E . Output latch
: Transmit data Output latch : (P02)
1 controller :
SSi1
PMO4 Output latch PMmo2

(P04)
Transmit controller

SCK11/P04 ©
SSI1 *)_/—\ ? i
fPRS/2 ——»

frrs/22 — =
frrs/23 —»
fprs/2% — =
fPRs/25 ——=
frrs/28 ——
frrs/27 ——=

Clock start/stop controller &
clock phase controller

INTCSI11

Selector

(1) Transmit buffer register 1n (SOTB1n)
This register sets the transmit data.
Transmission/reception is started by writing data to SOTB1n when bit 7 (CSIE1n) and bit 6 (TRMD1n) of serial
operation mode register 1n (CSIM1n) is 1.
The data written to SOTB1n is converted from parallel data into serial data by serial 1/O shift register 1n, and output to
the serial output pin (SO1n).
SOTB1n can be written or read by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Cautions 1. Do not access SOTB1n when CSOT1n = 1 (during serial communication).
2. In the slave mode, transmission/reception is started when data is written to SOTB11 with a low
level input to the SSI11 pin. For details on the transmission/reception operation, see 16.4.2 (2)
Communication operation.

(2) Serial /O shift register 1n (SIO1n)
This is an 8-bit register that converts data from parallel data into serial data and vice versa.
This register can be read by an 8-bit memory manipulation instruction.
Reception is started by reading data from SIO1n if bit 6 (TRMD1n) of serial operation mode register 1n (CSIM1n) is 0.
During reception, the data is read from the serial input pin (Sl1n) to SIO1n.
Reset signal generation clears this register to 00H.

Cautions 1. Do not access SIO1n when CSOT1n = 1 (during serial communication).
2. In the slave mode, reception is started when data is read from SIO11 with a low level input to the
SSI11 pin. For details on the reception operation, see 16.4.2 (2) Communication operation.

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 16 SERIAL INTERFACES CSI10 AND CSI11

Figure 16-4. Format of Serial Operation Mode Register 11 (CSIM11)

Address: FF88H After reset: 00H R/W"*'

Symbol <7> 6 5 4 3 2 1 0
CSIM11 CSIE11 TRMD11 SSE11 DIR11 0 0 0 CSOT11
CSIE11 Operation control in 3-wire serial /O mode
0 Disables operation"** and asynchronously resets the internal circuit"**.
1 Enables operation
TRMD11"** Transmit/receive mode control
ove® Receive mode (transmission disabled).
1 Transmit/receive mode
SSE1{"%*®7 SSI11 pin use selection
0 SSI11 pin is not used
1 SSI11 pin is used
DIR11"*® First bit specification
0 MSB
1 LSB
CSOT11 Communication status flag
0 Communication is stopped.
1 Communication is in progress.
Notes 1. Bit 0 is a read-only bit.

2. To use P02/SO11, P04/SCK11, and P05/SSI11/T1001 as general-purpose ports, set CSIM11 in the default

status (O0H).
3. Bit0 (CSOT11) of CSIM11 and serial I/O shift register 11 (SIO11) are reset.
4. Do not rewrite TRMD11 when CSOT11 = 1 (during serial communication).

5. The SO11 output (see Figure 16-2) is fixed to the low level when TRMD11 is 0. Reception is started when

data is read from SIO11.
6. Do not rewrite SSE11 when CSOT11 = 1 (during serial communication).

7. Before setting this bit to 1, fix the SSI11 pin input level to 0 or 1.
8. Do not rewrite DIR11 when CSOT11 = 1 (during serial communication).
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

(b) Start ~ Address ~ Data ~ Start ~ Address ~ Data ~ Stop

(i) When WTIMO = 0 (after restart, matches with SVAO0)

ST | AD6to ADO | R/W |ACK| D7toDO |ACK| ST | AD6to ADO | R/W |ACK| D7toDO |ACK| SP

Al A2 A3 A4 A5

A1:1ICS0O =0001x110B
A2: ]ICS0 = 0001x000B
A3: 1ICS0 = 0001x110B
A4: 1ICS0 = 0001x000B
AB: 1ICS0 = 00000001B

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

(ii) When WTIMO = 1 (after restart, matches with SVA0Q)

ST | AD6to ADO | R/W |ACK| D7toDO |ACK| ST | AD6to ADO | R/W |ACK| D7toDO |ACK| SP

Al A2 A3 A4 A5

A1:1ICS0 =0001x110B
A2: |ICS0O = 0001xx00B
A3: 1ICS0 = 0001x110B
A4: 1ICS0 = 0001xx00B
Ab: [ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE IICO

Figure 18-27. Example of Master to Slave Communication
(When 9-Clock Wait Is Selected for Both Master and Slave) (3/3)

(3) Stop condition

[ Processing by master device |

lIco | [ICO « data Note 1 | 1IC0O « address
T

ACKDO A

STDO /

oo | /
| /
I
] o\ ]
weo | L W
win ] Ll o
[ ] T\ [ (When SPIEO = 1)

TRCO Transmit

Transfer lines

SCLO

SDAO

Stop
condition

[ Processing by slave device |

lico IICO « FFH Note 2 | ICO « FFH Note 2
| / I
ACKDO \‘{ | )
STDO /

SPDO /
WTIMO ~H / /
ACKEO  H
MSTSO L / /

STTO L ‘

SPTO L \ \
\
WRELO [ |Note 2 \ [ |Note 2

M

(When SPIEO = 1)

TRCO L Receive

Notes 1. Write data to [ICO, not setting WRELDO, in order to cancel a wait state during master transmission.
2. To cancel slave wait, write “FFH” to 11CO or set WRELDO.
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78K0/Kx2 CHAPTER 23 RESET FUNCTION

Figure 23-3. Timing of Reset Due to Watchdog Timer Overflow

Wait for oscillation
accuracy stabilization
(86 to 361 pis)!

Internal high-speed
oscillation clock
i i ﬁStarting X1 oscillation is specified by software.
High-speed system clock '
(when X1 oscillation is selected) : :

: T Tesel .
CPU clock Normal operation ' Reset per|od +_processing_ Normal operatlon .
' (internal high-speed oscillation clock)

(oscillation stop) ! (11t045 us)

Watchdog timer
overflow :
internal reset signal '\ /
Port pin ! Hi-Z
(exceptPt30) _  TTTomTTmmTmTTTmTmTTmTomTomTomTmmTmmTmTomTOmTT

Port pin /
(P130Not’e)1) \ Note 2

Notes 1. P130 pin is not mounted onto 78K0/KB2, and 38-pin and 44-pin products of the 78K0/KC2.
2. Set P130 to high-level output by software.

Caution A watchdog timer internal reset resets the watchdog timer.

Remark When reset is effected, P130 outputs a low level. If P130 is set to output a high level before reset is
effected, the output signal of P130 can be dummy-output as the CPU reset signal.
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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>

<2>

<3>
<4>
<5>

<6>

<7>
<8>

<9>

Mask the LVI interrupt (LVIMK = 1).

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

Clear bit 1 (LVIMD) of LVIM to 0 (generates interrupt signal when the level is detected) (default value).

Set bit 7 (LVION) of LVIM to 1 (enables LVI operation).

Use software to wait for an operation stabilization time (10 us (MIN.)).

Confirm that “input voltage from external input pin (EXLVI) > detection voltage (Vexwvi = 1.21 V (TYP.)” when
detecting the falling edge of EXLVI, or “input voltage from external input pin (EXLVI) < detection voltage
(Vexwvi = 1.21 V (TYP.)” when detecting the rising edge of EXLVI, at bit 0 (LVIF) of LVIM.

Clear the interrupt request flag of LVI (LVIIF) to 0.

Release the interrupt mask flag of LVI (LVIMK).

Execute the El instruction (when vector interrupts are used).

Figure 25-8 shows the timing of the interrupt signal generated by the low-voltage detector. The numbers in this
timing chart correspond to <1> to <8> above.

Caution Input voltage from external input pin (EXLVI) must be EXLVI < Vop.

¢ When stopping operation

Either of the following procedures must be executed.

. When using 8-bit memory manipulation instruction:
Write O0H to LVIM.

. When using 1-bit memory manipulation instruction:
Clear LVION to 0.
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78K0/Kx2 CHAPTER 27 FLASH MEMORY

For the pins not to be used when the dedicated program adapter (FA series) is used, perform the processing described
under the recommended connection of unused pins shown in Table 2-3 Pin I/O Circuit Types, or those described in
Table 27-4 Processing of Unused Pins When the Flash Memory Write Adapter Is Connected (Required).

Table 27-4. Processing of Unused Pins When the Flash Memory Write Adapter Is Connected (Required)

Pin name Pin processing
P00, PO1 Independently connect to EVss via a resistor."™*"*
P03 to P06 Independently connect to EVss via a resistor.""****
P10, P11 Independently connect to EVss via a resistor.""****
P14 Independently connect to EVss via a resistor."**®
P16, P17 Independently connect to EVss via a resistor."™*"*
P30 to P33
P60 to P63 Independently connect to EVss via a resistor, or connect directly to

EVss s

P70 to P77 Independently connect to EVss via a resistor."*"*
P120
P140 to P143

Notes 1. These pins may be directly connected to EVss, without using a resistor, when design
is performed so that operation is not switched to the normal operation mode on the
flash memory write adapter board during flash memory programming.

2. These pins may be left open with the xPD78F053n and 78F053nA (n = 1 to 3) of the
78KO0/KE2 as well as the 78K0/KD2.

3. Connect these pins with the programmer when communicating with the dedicated
flash memory programmer via serial communication by CSI10.

4. Connect this pin with the programmer when communicating with the dedicated flash
memory programmer via serial communication by UART6.

5. With products without an EVss pin, connect them to Vss. With products without an
EVop pin, connect them to Vob.

27.6 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.
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78K0/Kx2 CHAPTER 27 FLASH MEMORY

27.10.1 Boot swap function

If rewriting the boot area has failed during self-programming due to a power failure or some other cause, the data in the
boot area may be lost and the program may not be restarted by resetting.

The boot swap function is used to avoid this problem.

Before erasing boot cluster 0", which is a boot program area, by self-programming, write a new boot program to boot
cluster 1 in advance. When the program has been correctly written to boot cluster 1, swap this boot cluster 1 and boot
cluster 0 by using the set information function of the firmware of the 78K0/Kx2 microcontrollers, so that boot cluster 1 is
used as a boot area. After that, erase or write the original boot program area, boot cluster 0.

As a result, even if a power failure occurs while the boot programming area is being rewritten, the program is executed
correctly because it is booted from boot cluster 1 to be swapped when the program is reset and started next.

If the program has been correctly written to boot cluster 0, restore the original boot area by using the set information
function of the firmware of the 78K0/Kx2 microcontrollers.

Note A boot cluster is a 4 KB area and boot clusters 0 and 1 are swapped by the boot swap function.

Boot cluster 0 (0000H to OFFFH): Original boot program area

Boot cluster 1 (1000H to 1FFFH): Area subject to boot swap function

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

programmer.

Figure 27-15. Boot Swap Function

XXXXH
User program Self programming User program Executing boot User program
to boot cluster 1 swapping by firmware
2000H
New boot program New boot program
Jooon | USerprogram (boot cluster 1) (boot cluster 1)
Boot
Boot program Boot program Boot program
0000H | (boot cluster 0) (boot cluster 0) (boot cluster 0)
Boot Boot
XXXXH
Self programming Executing boot
to boot cluster 0 User program swapping by firmware User program
2000H
New boot program New boot program
1000H (boot cluster 1) v (boot cluster 1)
New boot program New boot program
0000H (boot cluster 0) (boot cluster 0) -

Remark Boot cluster 1 becomes 0000H to OFFFH when a reset is generated after the boot flag has been set.
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78K0/Kx2 CHAPTER 29 INSTRUCTION SET
Instruction Mnemonic Operands Bytes Clocks Operation Flag
Group Note 1 | Note 2 Z ACCY
16-bit ADDW AX, #word 3 6 - AX, CY « AX + word X X X
operation | sUBW AX, #word 3 6 - |AX, CY « AX - word X X X
CMPW AX, #word 3 6 - AX — word X X X
Multiply/ MULU X 2 16 - AX«— AxX
divide DIVUW o} 2 25 — | AX (Quotient), C (Remainder) «— AX = C
Increment/ [INC r 1 2 - rer+1 X %
decrement saddr 2 4 6 |(saddr) « (saddr) + 1 X x
DEC r 1 2 - rer-1 X %
saddr 2 4 6 (saddr) « (saddr) — 1 X X
INCW p 1 4 - p<«rp+1
DECW rp 1 4 - mp«rp-1
Rotate ROR A1 1 2 - (CY, A7 < Ao, Am-1 <« Am) x 1 time x
ROL A1 1 2 —  |(CY, Ao« A7, Am+1 < Am) x 1 time x
RORC A1 1 2 - (CY « Ao, A7 < CY, An-1« Am) x 1 time x
ROLC A1 1 2 - (CY < A7, Ao <~ CY, Am+1 < Am) x 1 time x
ROR4 [HL] 2 10 12 [As-0« (HL)s-o, (HL)7-4 « As-o,
(HL)3-0 « (HL)7-4
ROL4 [HL] 2 10 12 [As-o0« (HL)7-4, (HL)3-0 < As-o,
(HL)7-4 < (HL)3-o0
BCD ADJBA 2 - Decimal Adjust Accumulator after Addition | x x x
adjustment | ApJBS 2 — | Decimal Adjust Accumulator after Subtract | x x x
Bit MOV1 CY, saddr.bit 3 7 CY « (saddr.bit) x
manipulate CY, sfr.bit 3 - 7 |CY « sfr.bit x
CY, A.bit 2 4 - CY « A.bit X
CY, PSW.bit 3 - 7 | CY « PSW.bit x
CY, [HL].bit 2 6 7 | CY « (HL).bit x
saddr.bit, CY 3 8 (saddr.bit) <« CY
sfr.bit, CY 3 - 8 sfr.bit « CY
A.bit, CY 2 4 - A.bit < CY
PSW.bit, CY 3 - 8 |PSW.bit < CY X x
[HL].bit, CY 2 6 8 (HL).bit < CY
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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CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

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

Serial Transfer Timing (2/2)

CSIAO:
Vs 45
oo w X o X w X X o
SIA0 D2 D1 DO >< >< D7
tsiKs, 4 [4——1——mle—m tksSI3, 4
tkHa, 4
— tra B
/  \ 7
SCKAO0
—1—1=~— tR4
tkLs, 4
tkevs, 4 tsep tsBw
STBO
CSIAO0 (busy processing):
sckao 7/ \ 8 / \oghee NofoNee \10 + nhete! 1
Ve em-. ’ Y - ’ I__s%____'
tay | teyH tsps
S I

BUSYO
(active-high)

Note SCKAO does not become low level

shown.

here, but the timing is illustrated

so that the timing specifications can be
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78K0/Kx2

CHAPTER 34 PACKAGE DRAWINGS

¢ uPD78F0500FC-AA3-A, 78F0501FC-AAS-A, 78F0502FC-AA3-A, 78F0503FC-AAS3-A, 78F0503DFC-AA3-A

e uPD78F0500AFC-AA3-A, 78F0501AFC-AA3-A, 78F0502AFC-AA3-A, 78F0503AFC-AA3-A, 78F0503DAFC-AA3-A

36-PIN PLASTIC FLGA (4x4)

aexo Slox[S[AB)

D Slw|s|A ZE— ZD e
[l 000 QE 6
B (P 00000 5
. || , 00O +O OO0 4
i  0ooooo0 |33
‘ © O O0O000O0 2
O 0|00 jE_TI 1
\ I Lo
FEDCTBA
INDEX MARK  —b|w|s|B] 2.90 —E)
A
*
|
|
=l [s]
DETAIL OF (C) PART DETAIL OF (D) PART DETAIL OF (E) PART
. [0.70£0.05  RO.17+0.05 R0.17+0.05  0.70+0.05 (UNIT:mm)
\ ~0.55:0.05 R0.12+0.05 R0.120.05 0.55+0.05— ITEM _DIMENSIONS
—0.75 0.75— D 4.00+0.10
—0.55 0.55 E 4.00+0.10
w 0.20
\\\ le] 0.50
/ A 0.91+0.07
b $% b 0.24+0.05
(Land pad) N X 0.05
$0.34+0.05 y 0.08
(Aperture of 0.55 0.55 R0.275+0.05 v 0.20
solder resist) 0.75 0.75 \_ ZD 0.75
0.55+0.05 0.55+0.05 R0.35+0.05 E ous
0.70+0.05 0.70+0.05 S IFC S0 A2
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