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78K0/Kx2

CHAPTER 3 CPU ARCHITECTURE

3.1.3 Internal data memory space

78K0/Kx2 microcontrollers incorporate the following RAMSs.

(1) Internal high-speed RAM
The 32-byte area FEEOH to FEFFH is assigned to four general-purpose register banks consisting of eight 8-bit
registers per bank.
This area cannot be used as a program area in which instructions are written and executed.

The internal high-speed RAM can also be used as a stack memory.

Table 3-6. Internal High-Speed RAM Capacity

78K0/KB2 78KO/KC2 78K0/KD2 78KO/KE2 78KO/KF2 Internal High-Speed
30/36 Pins 38/44 Pins 48 Pins 52 Pins 64 Pins 80 Pins RAM
1PD78F0500, - - - - - 512 x 8 bits
PD78F0500A (FDOOH to FEFFH)
4PD78F0501, | 4PD78F0511, |uPD78F0511, |.PD78F0521, | .PD78F0531, - 768 x 8 bits
78F0501A 78F0511A 78F0511A 78F0521A 78F0531A (FCOOH to FEFFH)
4PD78F0502, | 4PD78F0512, |uPD78F0512, |uPD78F0522, |.PD78F0532, - 1024 x 8 bits
78F0502A 78F0512A 78F0512A 78F0522A 78F0532A (FBOOH to FEFFH)
LPD78F0503D, | 4PD78F0513D, | 4PD78F0513, | uPD78F0523, | .PD78F0533, -
78F0503DA 78F0513DA | 78F0513A 78F0523A 78F0533A
4PD78F0503, | PD78F0513,
78F0503A 78F0513A
- - (PD78F0514, | 4PD78F0524, | 4PD78F0534, | PD78F0544,
78F0514A 78F0524A 78F0534A 78F0544A
- - 4PD78F0515D, | 4PD78F0525, | 4PD78F0535, | 4PD78F0545,
78F0515DA | 78F0525A 78F0535A 78F0545A
LPD78F0515,
78F0515A
- - - LPD78F0526, | 4PD78F0536, | uPD78F0546,
78F0526A 78F0536A 78F0546A
- - - LPD78F0527D, | uPD78F0537D, | 4PD78F0547D,
78F0527DA 78F0537DA | 78F0547DA
(PD78F0527, | 4PD78F0537, | uPD78F0547,
78F0527A 78F0537A 78F0547A
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

3.2.2 General-purpose registers

General-purpose registers are mapped at particular addresses (FEEOH to FEFFH) of the data memory. The general-
purpose registers consists of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

Each register can be used as an 8-bit register, and two 8-bit registers can also be used in a pair as a 16-bit register (AX,
BC, DE, and HL).

These registers can be described in terms of function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and absolute
names (RO to R7 and RPO to RP3).

Register banks to be used for instruction execution are set by the CPU control instruction (SEL RBn). Because of the 4-
register bank configuration, an efficient program can be created by switching between a register for normal processing and
a register for interrupts for each bank.

Figure 3-25. Configuration of General-Purpose Registers

(a) Function name

16-bit processing 8-bit processing
FEFFH
H
Register bank 0 HL
L
FEF8H
D
Register bank 1 DE
E
FEFOH
B
Register bank 2 BC
C
FEE8H
A
Register bank 3 AX
X
FEEOH
15 0 7 0
(b) Absolute name
16-bit processing 8-bit processing
FEFFH
R7
Register bank 0 RP3
R6
FEF8H
R5
Register bank 1 RP2
R4
FEFOH
R3
Register bank 2 RP1
R2
FEE8SH
R1
Register bank 3 RPO
RO
FEEOH
15 0 7 0
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CHAPTER 5 PORT FUNCTIONS

78K0/Kx2
Figure 5-25. Block Diagram of P140 and P141
EVoo
M-  WRpu
L PU14
S PU140, PU141
P-ch

D

o

Alternate
function
RD
l I 2
[&]
g [ ° | $
2 (%}
E WReorT
o P14
1S
A Output latch
~ (P140, P141)
WRem
PM14
S PM140, PM141
Alternate
function
%
P14: Port register 14
PU14: Pull-up resistor option register 14
PM14: Port mode register 14
RD: Read signal
WRxx: Write signal

——© P140/PCL/INTPS,
P141/BUZ/BUSYO/INTP7

Remark With products not provided with an EVob or EVss pin, replace EVop with Vop, or replace EVss with Vss.
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78K0/Kx2 CHAPTER 5 PORT FUNCTIONS

5.4 Port Function Operations
Port operations differ depending on whether the input or output mode is set, as shown below.
5.4.1 Writing to I/O port

(1) Output mode
A value is written to the output latch by a transfer instruction, and the output latch contents are output from the pin.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

(2) Input mode
A value is written to the output latch by a transfer instruction, but since the output buffer is off, the pin status does not
change.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

5.4.2 Reading from I/O port

(1) Output mode
The output latch contents are read by a transfer instruction. The output latch contents do not change.

(2) Input mode
The pin status is read by a transfer instruction. The output latch contents do not change.

5.4.3 Operations on I/O port

(1) Output mode
An operation is performed on the output latch contents, and the result is written to the output latch. The output latch
contents are output from the pins.
Once data is written to the output latch, it is retained until data is written to the output latch again.
The data of the output latch is cleared when a reset signal is generated.

(2) Input mode
The pin level is read and an operation is performed on its contents. The result of the operation is written to the output
latch, but since the output buffer is off, the pin status does not change.
The data of the output latch is cleared when a reset signal is generated.

5.5 Settings of Port Mode Register and Output Latch When Using Alternate Function

To use the alternate function of a port pin, set the port mode register and output latch as shown in Table 5-6.

Remark The port pins mounted depend on the product. See Table 5-3. Port Functions.
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78K0/Kx2

CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

(3) Free-running timer mode operation
(CROON: capture register, CR01n: capture register)

Figure 7-41. Block Diagram of Free-Running Timer Mode
(CROON: Capture Register, CR01n: Capture Register)

Operable bits
TMCONn3, TMCONn2

L Timer counter
Count clock (TMOn)

Capture register
(CRO1N)

Capture signal

Edge

oo en© detection % Capture register
; Edge © Capture (CROON)
TI01n pin ©—=| yetection @ signal

Interrupt signal
(INTTMO1n)

Interrupt signal
(INTTMOON)

Remarks 1. If both CROOn and CRO1n are used as capture registers in the free-running timer mode, the TOOn output

level is not inverted.

However, it can be inverted each time the valid edge of the TIOOn pin is detected if bit 1 (TMCOn1) of 16-

bit timer mode control register On (TMCOn) is set to 1.

2. 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

RO1UHO008EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 8 8-BIT TIMER/EVENT COUNTERS 50 AND 51

Figure 8-11. Interval Timer Operation Timing (2/2)

(b) When CR5n = 00H

Count clock ||||||||||||
[ |

1 1 1 1

TM5n 00H ' 00H 1 O0H ! | | |
1 1 1 1 1 1

CR5n ' 00H ! OOH ! ! ! !
1 1 1 1 1 1

TCE5n [ | | | : :

INTTM5n Illlllllllll

-

Interval time

(c) When CR5n = FFH

Count clock ||||__||||||||||__||||||||||

TM5n [o1H | [ FEH | FFH | o0H | [ FEH | FFH | ooH |
1 1
CR5n FFH N FFH N FFH |
1 1
TCESn | o : o :
INTTM5n |_| |_|

Remark n=0,1

Interrupt acknowledged

Interval time

A

Interrupt
acknowledged
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78K0/Kx2 CHAPTER 9 8-BIT TIMERS HO AND H1

<1>

<2>

<3>

<4>

<5>

Figure 9-15. Carrier Generator Mode Operation Timing (3/3)

(c¢) Operation when CMP11 is changed

8-bit timer H1
count clock

"kt coumtvatve_Xooror I (n Yoorore) (N Xoorfort) 0oH

CMPO1 ( . N ( (
<3> <3>’
S —V Ll SCEELEETEE Ypaammaannn r, q
CMP11 M M%(L) X L . .
TMHE1

INTTMH1 ( _| . _I_l _| (

<> . <4> . <5>

Carrier clock <1>

When TMHE1 = 1 is set, the 8-bit timer H1 starts a count operation. At that time, the carrier clock remains
default.

When the count value of the 8-bit timer counter H1 matches the value of the CMPO1 register, the INTTMH1
signal is output, the carrier signal is inverted, and the timer counter is cleared to OOH. At the same time, the
compare register whose value is to be compared with that of the 8-bit timer counter H1 is changed from the
CMPO1 register to the CMP11 register.

The CMP11 register is asynchronous to the count clock, and its value can be changed while the 8-bit timer H1 is
operating. The new value (L) to which the value of the register is to be changed is latched. When the count
value of the 8-bit timer counter H1 matches the value (M) of the CMP11 register before the change, the CMP11
register is changed (<3>).

However, it takes three count clocks or more since the value of the CMP11 register has been changed until the
value is transferred to the register. Even if a match signal is generated before the duration of three count clocks
elapses, the new value is not transferred to the register.

When the count value of 8-bit timer counter H1 matches the value (M) of the CMP1 register before the change,
the INTTMH1 signal is output, the carrier signal is inverted, and the timer counter is cleared to 00H. At the same
time, the compare register whose value is to be compared with that of the 8-bit timer counter H1 is changed from
the CMP11 register to the CMPO01 register.

The timing at which the count value of the 8-bit timer counter H1 and the CMP11 register value match again is
indicated by the value after the change (L).
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78K0/Kx2 CHAPTER 10 WATCH TIMER

Figure 10-3. Operation Timing of Watch Timer/Interval Timer

5-bit counter

OH
Overflow Overflow
Start | |
| | |
Count clock | | | | | | | | | | | | | | | | | | | | | | | | ' | |
| == | ===
Watch timer | '—| i—|

interrupt INTWT ‘ -T- ‘ -T-

|

| Interrupt time of watch timer (0.5 s), Interrupt time of watch timer (0.5 s) 1
|

: |

|

|

M. n Mo T

| Interval time | | T |
M

Interval timer
interrupt INTWTI

Remark fw: Watch timer clock frequency
Figures in parentheses are for operation with fw = 32.768 kHz (WTM7 =1, WTM3, WTM2 = 0, 0)

10.5 Cautions for Watch Timer

When operation of the watch timer and 5-bit counter is enabled by the watch timer mode control register (WTM) (by
setting bits 0 (WTMO) and 1 (WTM1) of WTM to 1), the interval until the first interrupt request signal (INTWT) is generated
after the register is set does not exactly match the specification made with bits 2 and 3 (WTM2, WTM3) of WTM.
Subsequently, however, the INTWT signal is generated at the specified intervals.

Figure 10-4. Example of Generation of Watch Timer Interrupt Request Signal (INTWT)
(When Interrupt Period = 0.5 s)

It takes 0.515625 seconds for the first INTWT to be generated (2° x 1/32768 = 0.015625 s longer).
INTWT is then generated every 0.5 seconds.

WTMO, WTM1

0.515625 s 05s 05s I

D]
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78K0/Kx2

CHAPTER 11 WATCHDOG TIMER

11.2 Configuration of Watchdog Timer

The watchdog timer includes the following hardware.

Table 11-1. Configuration of Watchdog Timer

ltem

Configuration

Control register Watchdog timer enable register (WDTE)

How the counter operation is controlled, overflow time, and window open period are set by the option byte.

Table 11-2. Setting of Option Bytes and Watchdog Timer

Setting of Watchdog Timer

Option Byte (0080H)

Window open period

Bits 6 and 5 (WINDOW1, WINDOWO)

Controlling counter operation of watchdog timer

Bit 4 (WDTON)

Overflow time of watchdog timer

Bits 3 to 1 (WDCS2 to WDCSO0)

Remark For the option byte, see CHAPTER 26 OPTION BYTE.

Reset

controller

Figure 11-1. Block Diagram of Watchdog Timer
CPU access signal CPU access
error detector
WDCS2 to WDCSO0 of
option byte (0080H)
2'%fgL to
Clock . 217 ffaL O_verfllow "
17-bit s signal
fR/2 ——| input counter elector
controller
Count clear Window size
signal determination

WINDOW1 and WINDOWO
of option byte (0080H)

— Clear, reset control

signal

WDTON of option Watchdog timer e
byte (0080H) register (WDTE)

nable

i

output |——— Internal reset signal

8 Internal bus 2
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78K0/Kx2 CHAPTER 13 A/D CONVERTER

®)

(6)

@

(®)

9

Full-scale error
This shows the difference between the actual measurement value of the analog input voltage and the theoretical
value (Full-scale — 3/2LSB) when the digital output changes from 1......110to 1......111.

Integral linearity error

This shows the degree to which the conversion characteristics deviate from the ideal linear relationship. It expresses
the maximum value of the difference between the actual measurement value and the ideal straight line when the zero-
scale error and full-scale error are 0.

Differential linearity error
While the ideal width of code output is 1LSB, this indicates the difference between the actual measurement value and
the ideal value.

Figure 13-16. Zero-Scale Error Figure 13-17. Full-Scale Error
il
E T Full-scale error
Q2 @
) L B B ——— . .
S S : '{ } 1 1
3 g T
— B ' 1 1
a 5 1101 rm—--- ' ---- X
_.5, 2 1 / 1
o g : 1 1
g S ! : I
2 D101 5o Ideal line
o0l \ \ !
0 AVrer—3  AVRer—2  AVmer-1  AVRer
Analog input (LSB) Analog input (LSB)
Figure 13-18. Integral Linearity Error Figure 13-19. Differential Linearity Error
Toeen 1
1o 1
T Ideal 1LSB width
Ideal line
= 5 -
o o
I s ' ! =
= =) : .
a o '
ah ) ) | J—— Differential
Integral linearity linearity error
error
0...... (f 0...... 0 (f
. AVRer 0 . AVRer
Analog input Analog input

Conversion time
This expresses the time from the start of sampling to when the digital output is obtained.
The sampling time is included in the conversion time in the characteristics table.

Sampling time
This is the time the analog switch is turned on for the analog voltage to be sampled by the sample & hold circuit.

. Sampling ___|
time

Conversion time —=
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78K0/Kx2 CHAPTER 17 SERIAL INTERFACE CSIAO

(4) Divisor selection register 0 (BRGCAO)
This is an 8-bit register used to select the base clock divisor of CSIAO.
This register can be set by an 8-bit memory manipulation instruction. However, when bit 0 (TSFO0) of serial status
register 0 (CSISO0) is 1, rewriting BRGCAQO is prohibited.
Reset signal generation sets this register to 03H.

Figure 17-5. Format of Divisor Selection Register 0 (BRGCAO)

Address: FF93H  After reset: 03H R/W

Symbol 7 6 5 4 3 2 1 0
BRGCAO 0 0 0 0 0 0 BRGCAO1 BRGCA00
BRGCAO1 | BRGCA00 Selection of base clock (fw) divisor of CSIAQNte
fw=1MHz |fw=2 MHz|fw=2.5 MHz| fw=5 MHz |fw= 10 MHz| fw=20 MHz
0 0 fw/6 166.67 kHz |333.3 kHz | 416.67 kHz|833.33 kHz|1.67 MHz | Setting prohibited
0 1 fw/23 125kHz |250kHz | 312.5kHz |625kHz |1.25 MHz |Setting prohibited
1 0 fw/2* 62.5kHz |125kHz |156.25 kHz|312.5kHz |625 kHz |1.25 MHz
1 1 fw/25 31.25kHz |62.5kHz |78.125 kHz|156.25 kHz|312.5 kHz [625 kHz

Note Set the transfer clock so as to satisfy the following conditions.
e When 4.0 V < Vbp < 5.5 V: transfer clock < 1.67 MHz
e When 2.7 V < Vop < 4.0 V: transfer clock < 833.33 kHz
e When 1.8 V < Vbp < 2.7 V: transfer clock < 555.56 kHz (Standard products and (A) grade products
only)

Remark fw: Base clock frequency selected by CKSO0O0 bit of CSISO register (frrs or frrs/2)
frrs: Peripheral hardware clock frequency

RO1UHO008EJ0401 Rev.4.01 520
Jul 15, 2010 RENESAS



78K0/Kx2

CHAPTER 18 SERIAL INTERFACE

11CO

Figure 18-5. Format of IIC Control Register 0 (11CCO0) (2/4)

SPIEQ""" Enable/disable generation of interrupt request when stop condition is detected
0 Disable
1 Enable

Condition for clearing (SPIEO = 0)

Condition for setting (SPIEO = 1)

o Cleared by instruction

o Set by instruction

* Reset
WTIMQ"™*" Control of wait and interrupt request generation
0 Interrupt request is generated at the eighth clock’s falling edge.
Master mode: After output of eight clocks, clock output is set to low level and wait is set.
Slave mode: After input of eight clocks, the clock is set to low level and wait is set for master device.
1 Interrupt request is generated at the ninth clock’s falling edge.
Master mode: After output of nine clocks, clock output is set to low level and wait is set.
Slave mode: After input of nine clocks, the clock is set to low level and wait is set for master device.

An interrupt is generated at the falling edge of the ninth clock during address transfer independently of the setting of this bit.
The setting of this bit is valid when the address transfer is completed. When in master mode, a wait is inserted at the falling
edge of the ninth clock during address transfers. For a slave device that has received a local address, a wait is inserted at the
falling edge of the ninth clock after an acknowledge (Aﬁ) is issued. However, when the slave device has received an
extension code, a wait is inserted at the falling edge of the eighth clock.

Condition for clearing (WTIMO = 0)

Condition for setting (WTIMO = 1)

o Cleared by instruction
* Reset

o Set by instruction

ACKEones 1,2

Acknowledgment control

0 Disable acknowledgment.

1 Enable acknowledgment. During the ninth clock period, the SDAO line is set to low level.

Condition for clearing (ACKEO = 0)

Condition for setting (ACKEO = 1)

e Cleared by instruction
¢ Reset

e Set by instruction

Notes 1. This flag’s signal is invalid when IICEO = 0.

2. The set value is invalid during address transfer and if the code is not an extension code.

When the device serves as a slave and the addresses match, an acknowledge is generated regardless of the

set value.
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

(1) Master device operation

(a) Start ~ Address ~ Data ~ Data ~ Stop (transmission/reception)

(i) When WTIMO = 0

SPTO = 1
l
ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK| SP
A1 A2 A3 A4 A5

A1:1ICS0 =1000x110B

A2: ICS0 = 1000x000B

A3: 1ICS0 = 1000x000B (Sets WTIMO to 1"°*)
A4: 1ICS0O = 1000xx00B (Sets SPTO to 1)
AB5: [ICS0 = 00000001B

Note To generate a stop condition, set WTIMO to 1 and change the timing for generating the INTIICO interrupt
request signal.

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

(i) When WTIMO = 1

SPTO =1
{

ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK| SP

Al A2 A3 A4

A1: 1ICSO = 1000x110B
A2: [ICS0 = 1000x100B
A3: 1ICS0 = 1000xx00B (Sets SPTO to 1)
A4: 1ICS0 = 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 1ICO

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

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

ST | AD6to ADO | R/W |ACK| D7toDO |ACK| ST | AD6to ADO | R/W |ACK| D7toD0 |ACK| SP

Al A2 A3 A4 A5

A1:1ICS0O = 0001x110B
A2: ]ICSO = 0001x000B
A3: ICS0 = 0010x010B
A4: 1ICS0 = 0010x000B
AB: 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 (= extension code))

ST | AD61to ADO | R/W |ACK| D7toDO |ACK| ST | AD6to ADO | R/W |ACK| D7toD0 |ACK| SP
AT A2 A3 A4 A5 A6

A1:1ICS0O =0001x110B
A2: ICS0 = 0001xx00B
A3: 1ICS0 = 0010x010B
A4:1ICS0 = 0010x110B
A5: [ICS0 = 0010xx00B
AB: 1ICS0 = 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 25 LOW-VOLTAGE DETECTOR

Figure 25-5. Timing of Low-Voltage Detector Internal Reset Signal Generation

(Detects Level of Supply Voltage (Vob)) (1/2)

(1) In1.59 V POC mode (option byte: POCMODE = 0)

Supply voltage (Vob)

Vpoc=1.59 V (TYP.)

I o Time
LVIMK flag n E : ; : :
(set by software) H"" ::‘\1 ' ' : : :
<> i i i i
LVISELflag ~ — =t <8> | D
(set by software) | v ' :
LVION fi <@ 1 E E E E ;
ag : T 3 i i i
(set by software) | | :Not clt?ared ' Not clc;aared :
Ll<a> b ! :
P ' i : ' \Clear
| —=——1=—<5> Wait time | : L
LVIF flag P " N |_\
: / E<6> E E E ECIear
LVIMD flag poNeez ' ' —
(set by software) ' ; 'Not cleared 'Not cleared ;
: A <7> i | 1

LVIRF flagNote3 :

ECIear

—

LVI reset signal

'Cleared by
isoftware

' Cleared by
1 software

POC reset signal

Internal reset signal

Notes 1. The LVIMK flag is set to “1” by reset signal generation.

2. The LVIF flag may be set (1).

3. LVIRF is bit 0 of the reset control flag register (RESF). For details of RESF, see CHAPTER 23 RESET

FUNCTION.

Remark <1>to <7> in Figure 25-5 above correspond to <1> to <7> in the description of “When starting operation” in

25.4.1 (1) When detecting level of supply voltage (Vob).
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78K0/Kx2 CHAPTER 27 FLASH MEMORY

27.8 Security Settings

The 78K0/Kx2 microcontrollers support a security function that prohibits rewriting the user program written to the
internal flash memory, so that the program cannot be changed by an unauthorized person.

The operations shown below can be performed using the Security Set command. The security setting is valid when the
programming mode is set next.

¢ Disabling batch erase (chip erase)
Execution of the block erase and batch erase (chip erase) commands for entire blocks in the flash memory is
prohibited by this setting during on-board/off-board programming. Once execution of the batch erase (chip erase)
command is prohibited, all of the prohibition settings (including prohibition of batch erase (chip erase)) can no longer
be cancelled.

Caution After the security setting for the batch erase is set, erasure cannot be performed for the device. In
addition, even if a write command is executed, data different from that which has already been
written to the flash memory cannot be written, because the erase command is disabled.

¢ Disabling block erase
Execution of the block erase command for a specific block in the flash memory is prohibited during on-board/off-board
programming. However, blocks can be erased by means of self programming.

¢ Disabling write
Execution of the write and block erase commands for entire blocks in the flash memory is prohibited during on-
board/off-board programming. However, blocks can be written by means of self programming.

¢ Disabling rewriting boot cluster 0
Execution of the block erase command and write command on boot cluster 0 (0000H to OFFFH) in the flash memory
is prohibited by this setting. Execution of the batch erase (chip erase) command is also prohibited by this setting.

Caution If a security setting that rewrites boot cluster 0 has been applied, the rewriting of boot cluster 0 and
the batch erase (chip erase) will not be executed for the device.

The batch erase (chip erase), block erase, write commands, and rewriting boot cluster 0 are enabled by the default
setting when the flash memory is shipped. Security can be set by on-board/off-board programming and self programming.
Each security setting can be used in combination.

Prohibition of erasing blocks and writing is cleared by executing the batch erase (chip erase) command.

Table 27-10 shows the relationship between the erase and write commands when the 78K0/Kx2 microcontroller
security function is enabled.
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78K0/Kx2 CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Recommended Oscillator Constants (2/2)

(1) X1 oscillation: Ceramic resonator (Ta = —40 to +85°C) (2/2)

Manufacturer Part Number SMD/ Frequency Recommended Circuit Oscillation Voltage Range
Lead (MHz) Constants
C1 (pF) C2 (pF) MIN. (V) MAX. (V)
TDK Corporation | CCR4.0MUCS8 SMD 4.00 Internal (27) | Internal (27) | 1.8 5.5
FCR4.0MC5 Lead Internal (30) | Internal (30)
CCR8.0MXC8 SMD 8.00 Internal (18) | Internal (30)
FCR8.0MC5 Lead Internal (20) | Internal (20)

Caution The oscillator constants shown above are reference values based on evaluation in a specific
environment by the resonator manufacturer. If it is necessary to optimize the oscillator
characteristics in the actual application, apply to the resonator manufacturer for evaluation on the
implementation circuit. The oscillation voltage and oscillation frequency only indicate the oscillator
characteristic. Use the 78K0/Kx2 so that the internal operation conditions are within the
specifications of the DC and AC characteristics.

(2) XT1 oscillation: Crystal resonator (Ta = —40 to +85°C)

Manufacturer Part SMD/ | Frequency Load Recommended Circuit Constants Oscillation
Number Lead (MHz) Capacitance Voltage Range
CL (PF) Voo =3.3V Voo =5.0V MIN. | MAX.
c3|ca|Rd|cs|ca|R| V V)
(PF) | (PF) | (kQ) | (pF) | (pF) | (kQ)
Seiko VT-200 Lead 32.768 6.0 4 3 100 |6 5 100 | 1.8 55
Instruments Inc. 125 15 15 100 |18 15 100

Caution The oscillator constants shown above are reference values based on evaluation in a specific
environment by the resonator manufacturer. If it is necessary to optimize the oscillator
characteristics in the actual application, apply to the resonator manufacturer for evaluation on the
implementation circuit. The oscillation voltage and oscillation frequency only indicate the oscillator
characteristic. Use the 78K0/KE2 so that the internal operation conditions are within the
specifications of the DC and AC characteristics.
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78K0/Kx2 CHAPTER 32 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

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

Tcy vs. Vob (Main System Clock Operation)
<1> Conventional-specification Products (x#PD78F05xx(A2))

100
73} S .
10
5.0
Guaranteed B
operation range
@ (The gray portion
X 20 is applicable only 1|
5 if AMPH =1 is set.)
2
o 10
£
Qo
=]
>
O 04
0.2
0.1
0.01

0 10 20 /30 40 505560
2.7

Supply voltage Voo [V]

<2> Expanded-specification Products (zPD78F05xxA(A2))
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73} IS P
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2 20 is applicable only
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o
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78K0/Kx2 APPENDIX C REGISTER INDEX

External interrupt rising edge enable register (EGP) ........c.ooiiiiiiiiiiii e 652
m

IIC clock selection register O (IICCLO) .......euiuiiiieeeiee ittt sttt se bt sae e e san e e sse e e abe e e saeesneeeneeeanee s 565
(| [@oTeT a1 ol Ie=To ES) (=T gl O (1O 0 ) R PP PR PTPPPP 556
[IC flag regiSter O (IICFD) .......eiirieiieeeeie ettt ettt et h e bt e e bt e ebe e et et ebe e et e e e se e e abe e e eseeene e e nbeeeaneeaneenanee s 563
IIC function expansion register O (IICX0)......coi i iii ittt e e e e st e s s e e e e s b e e e s anee e e anneeas 566
[IC Shift r@GISTEI O (I1C0) ... eeeeeeie ittt sh et h e ae e e eb e e sbe e e bt e be e et et e eae e e be e e ese e e be e e eseeeaneeeneenanee s 553
[IC Status regiSter O (IICS0) ...ttt e bt e st e e et e e e e b b e e e e ate e e s sne e e e as b e e e s aanneeeaaneeas 561
INput SWItCh CONLIOl FEGISTEr (ISC) ...eouuiieiiieeiie ettt ettt b et b et s e e e bt e sae e e abe e e saeeeab e e abeeeanee s 468
Internal expansion RAM size switching register (IXS) ......coo i 722
Internal memory size switching register (IMS)..........oi i sae e e nee s 721
Internal oscillation Mode regisSter (RCM) .........uiii it e s e e s et e e e e e e sab e e e s anne e e nneeas 235
Interrupt mask flag register OH (IMKOH) ......co.uiiiiiiee ettt et see e sae e e be e e nneeenee s 643
Interrupt mask flag register OL (IMKOL) ........cuiiiiieeeiit ettt ettt e e e b e e st e e sabe e e e st e e e s enne e e nnneeas 643
Interrupt mask flag register TH (IMKTH) .....ooo ittt sbe e e nneeene s 643
Interrupt mask flag register TL (IMKTL) ...ttt e e e et et e e s e e e st e e e s e nne e e nnneas 643
Interrupt request flag register OH (IFOH).........ooi et e sb e sneeene s 637
Interrupt request flag regisSter OL (IFOL).......coi ittt ettt e b e e et e e sane e e e sab e e e e e nneeesaneeas 637
Interrupt request flag register TH (IFTH).....o. ittt saeeene s 637
Interrupt request flag regisStEr TL (IFTL) ... et b e et e sabe e e e st e e e e e nne e e snneas 637
[K]

Key return mode regisSter (KRIM)......o . ittt et ettt e et e e s bt e e e ab e e e sabe e e e st b e e e enteeesnneas 665
[L]

Low-voltage detection level selection register (LVIS) ........ooo i s 701
Low-voltage detection re@ister (LVIM) .........o.ei ettt ettt st st e st e sab e e st e e sbe e e sneeennee s 699
[(M]

Main clock Mode re@iSter (IMCM)........co. ittt sttt sae e b bt esa et e sbe e e aae e e be e e beesab e e sabeesaneesaneenneean 237
Main OSC control regiSTEr (MOC) .....couuiii ittt e sttt e e s st e e s be e e e e aan e e s aaseeeesneeesanneeeannee 236
Memory Bank Select Register (BANK) ..ottt ettt b e st e saneesne e e nneeenee s 150
Multiplication/division data register A0 (MDAOH, MDAOL).........uttiiiiiieiieee ittt e e snre e nnee 623
Multiplication/division data register BO (IMDBO) .........ccccuiiireiiiieieeeiit ettt see e sne e e nneeenee s 624
Multiplier/divider control register 0 (DIMUCO)........coiiiuiiiiieee ettt e e e e e e st e e ene e e e snn e e e ennreeennee 625
[O]

Oscillation stabilization time counter status register (OSTC).......uviiiiiiiiiiee e e 238, 667
Oscillation stabilization time select register (OSTS) .......ui i 239, 668
[P]

Port mode re@ister O (PMO) ........oiiiiiiiieiee ettt sttt ee e st e e st e san e nnn e naneene s 205, 288, 498
Port mode register 1 (PIMT) ..o 205, 353, 372, 440, 468, 498
POrt MOde re@iStEr 2 (PIM2) .......eiiiiiiiie ittt ettt h e a e sh et sae e e sb et e eae e e b et e ne e e b et e bt e s b e e en e nanas 205, 420
POrt MOde regiStEr 3 (PIM3) ...ttt e et e e e e e s bb e e e et et e e e e e e aabe e e e ane e e e nane s 205, 353
POrt MO reISIEr 4 (PIMA) ...ttt ettt h e s ae e bt e be e e b et e ea e e e be e e e aeeeabe e e sbeeeabeeebeeeanee s 205
POrt MOAE reQISTEI 5 (PIMI5) ...ttt ettt e e e e e b e e e et et e s eab et e e e be e e e e anbe e e e nbeeeeanbeeesannneeeannneas 205
POrt MOde re@iStEr B (PIMB) ........ooueiiiiiiiee ittt ettt h et she e sae e e sb et e sae e e b et e ane e e abe e e ne e s b e e saneenanes 205, 568
POrt MOAE FEGISTET 7 (PIM7) ..ottt ettt e e bt e e e sttt e e aab et e e e be e e e e anbe e e e nbe e e e anbeeesantneeeannneas 205

RO1UH0008EJ0401 Rev.4.01
Jul 15, 2010 RENESAS

937



