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Figure 6-2. Block Diagram of Clock Generator (78K0/KC2, 78K0/KD2, 78K0/KE2, and 78K0/KF2)
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78K0/Kx2

CHAPTER 6 CLOCK GENERATOR

Notes 4.

Caution

Remark

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.

It is not necessary to wait for the oscillation stabilization time when an external clock input from the
EXCLK and EXCLKS pins is used.

While the microcontroller is operating, a clock that is not used as the CPU clock can be stopped via software
settings. The internal high-speed oscillation clock and high-speed system clock can be stopped by
executing the STOP instruction (see (4) in 6.6.1 Example of controlling high-speed system clock, (3) in
6.6.2 Example of controlling internal high-speed oscillation clock, and (4) in 6.6.3 Example of
controlling subsystem clock).
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

6.6.6 CPU clock status transition diagram
Figure 6-17 and 6-18 shows the CPU clock status transition diagram of this product.

Figure 6-17. CPU Clock Status Transition Diagram
(When 1.59 V POC Mode Is Set (Option Byte: POCMODE = 0), 78K0/KB2)

Internal low-speed oscillation: Woken up
Power ON Internal high-speed oscillation: Woken up
X1 oscillation/EXCLK input: Stops (/O port mode)

Voo < 1.59 V (TYP.)

(A) Voo 21.59 V (TYP.)
ﬁ

Internal low-speed oscillation: Operating
‘ Internal high-speed oscillation: Operating

X1 oscillation/EXCLK input: Stops (I/O port mode)

CPU: Operating
with internal high-
speed oscillatio

Internal low-speed oscillation: Operable )
Internal high-speed oscillation: Operating
X1 oscillation/EXCLK input:

Internal low-speed oscillation:

Selectable by CPU Operable
speed oscillation Internal high-speed oscillation:
— STOP Stops

X1 oscillation/EXCLK input: Stops

Internal low-speed oscillation: Operable CPU: Internal high>
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Selectable by CPU (C) sp! oscillation nternal low-speed oscillation:

X1 oscillation/EXCLK input: Operating ﬁ?:r?:lliigh-speed oscillation:
CPU: Operating Operating

with X1 oscillation or
EXCLK input

X1 oscillation/EXCLK input: Operable

(E) /

oscillation/EXCLK

oscillation/EXCLK

input — HALT input — STOP
Internal low-speed oscillation: Internal low-speed oscillation:
Operable Operable
Internal high-speed oscillation: Internal high-speed oscillation:
Operable Stops
X1 oscillation/EXCLK input: Operating X1 oscillation/EXCLK input: Stops

Note Standard and (A) grade products: 1.8V,
(A2) grade products: 2.7 V

Remark In the 2.7 V/1.59 V POC mode (option byte: POCMODE = 1), the CPU clock status changes to (A) in the
above figure when the supply voltage exceeds 2.7 V (TYP.), and to (B) after reset processing (11 to
45 us).
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78K0/Kx2

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

Figure 7-32. Timing Example of Clear & Start Mode Entered by TIOOn Pin Valid Edge Input
(CROON: Capture Register, CR01n: Compare Register) (2/2)

(b) TOCON = 13H, PRMONn = 10H, CRCOn, = 03H, TMCOn = 0AH, CRO1n = 0003H
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This is an application example where the width set to CRO1n (4 clocks in this example) is to be output from the TOOn

pin when the count value has been captured & cleared.
TMOn is cleared (to 0000H) at the rising edge detection of the TIOOn pin and captured to CROOn at the falling edge
detection of the TIOOn pin. The TOON output level is inverted when TMOn is cleared (to 0000H) because the rising

edge of the TI0On pin has been detected or when the value of TMOn matches that of a compare register (CR01n).

When bit 1 (CRCONn1) of capture/compare control register On (CRCOn) is 1, the count value of TMOn is captured to
CRO0OnN in the phase reverse to that of the input signal of the TI00On pin, but the capture interrupt signal (INTTMOON) is
not generated. However, the INTTMOON interrupt is generated when the valid edge of the TIO1n pin is detected.
Mask the INTTMOON signal when it is not used.

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

RO1UHOO08EJ0401 Rev.4.01
Jul 15, 2010

RENESAS

305



78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

7.4.7 One-shot pulse output operation

A one-shot pulse can be output by setting bits 3 and 2 (TMCOn3 and TMCOn2) of the 16-bit timer mode control register
On (TMCOn) to 01 (free-running timer mode) or to 10 (clear & start mode entered by the TI00n pin valid edge) and setting

bit 5 (OSPEON) of 16-bit timer output control register On (TOCOn) to 1.

When bit 6 (OSPTOn) of TOCON is set to 1 or when the valid edge is input to the TIOOn pin during timer operation,
clearing & starting of TMOn is triggered, and a pulse of the difference between the values of CROOn and CRO1n is output

only once from the TOOn pin.

Cautions 1. Do not input the trigger again (setting OSPTOn to 1 or detecting the valid edge of the TIOOn pin)

while the one-shot pulse is output. To output the one-shot pulse again, generate the trigger after
the current one-shot pulse output has completed.

2. To use only the setting of OSPTON to 1 as the trigger of one-shot pulse output, do not change the
level of the TIOOn pin or its alternate function port pin. Otherwise, the pulse will be unexpectedly

output.

Remarks 1. For the setting of the I/O pins, see 7.3 (5) Port mode register 0 (PMO0).
2. For how to enable the INTTMOOnN signal interrupt, see CHAPTER 20 INTERRUPT FUNCTIONS.

Figure 7-48. Block Diagram of One-Shot Pulse Output Operation

TIOONn edge detection Clear
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Timer counter
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{} Match signal _ Interrupt signal
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Count clock
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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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78K0/Kx2 CHAPTER 14 SERIAL INTERFACE UARTO

(b) Parity types and operation
The parity bit is used to detect a bit error in communication data. Usually, the same type of parity bit is used on
both the transmission and reception sides. With even parity and odd parity, a 1-bit (odd number) error can be
detected. With zero parity and no parity, an error cannot be detected.

(i) Even parity
e Transmission
Transmit data, including the parity bit, is controlled so that the number of bits that are “1” is even.
The value of the parity bit is as follows.

If transmit data has an odd number of bits that are “1”: 1
If transmit data has an even number of bits that are “1”: 0

o Reception
The number of bits that are “1” in the receive data, including the parity bit, is counted. If it is odd, a parity
error occurs.

(ii) Odd parity
e Transmission
Unlike even parity, transmit data, including the parity bit, is controlled so that the number of bits that are
“1” is odd.

If transmit data has an odd number of bits that are “1”: 0
If transmit data has an even number of bits that are “1”: 1

o Reception
The number of bits that are “1” in the receive data, including the parity bit, is counted. If it is even, a parity
error occurs.

(iii) O parity
The parity bit is cleared to 0 when data is transmitted, regardless of the transmit data.
The parity bit is not detected when the data is received. Therefore, a parity error does not occur regardless
of whether the parity bit is “0” or “1”.

(iv) No parity
No parity bit is appended to the transmit data.
Reception is performed assuming that there is no parity bit when data is received. Because there is no
parity bit, a parity error does not occur.

RO1UHO008EJ0401 Rev.4.01 444
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78K0/Kx2

CHAPTER 15 SERIAL INTERFACE UART6

Figure 15-16 shows an example of the continuous transmission processing flow.

Figure 15-16. Example of Continuous Transmission Processing Flow

Set registers.

Write TXB6.

Transfer
executed necessary
number of times?

Read ASIF6
TXBF6 = 0?

Yes

Write TXB6.

Transmission
completion interrupt
occurs?

No

Transfer
executed necessary
number of times?

Yes

Read ASIF6
TXSF6 = 07?

Completion of
transmission processing

Remark TXB6:
ASIF6:

Transmit buffer register 6

Asynchronous serial interface transmission status register 6
TXBF6: Bit 1 of ASIF6 (transmit buffer data flag)

TXSF6: Bit 0 of ASIF6 (transmit shift register data flag)

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

(5) IIC function expansion register 0 (IICX0)
This register sets the function expansion of I°C.
IICXO0 is set by a 1-bit or 8-bit memory manipulation instruction. The CLXO0 bit is set in combination with bits 3, 1,
and 0 (SMCO, CLO1, and CL00) of IIC clock selection register 0 (IICCLO) (see 18.3 (6) I’C transfer clock setting
method).
Set IICX0 while bit 7 (IICEO) of IIC control register 0 (1ICCO) is 0.
Reset signal generation clears [ICX0 to 00H.

Figure 18-9. Format of IIC Function Expansion Register 0 (IICX0)

Address: FFA9H After reset: O0H R/W
Symbol 7 6 5 4 3 2 1 <0>
1ICX0 0 0 0 0 0 0 0 CLX0

(6) FC transfer clock setting method
The I°C transfer clock frequency (fscL) is calculated using the following expression.

fscL =1/ (M x T + tR + tF)
m =12, 18, 24, 44, 66, 86 (see Table 18-2 Selection Clock Setting)
T.  1/iw
tr:  SCLO rise time

tr: SCLO fall time

For example, the I°C transfer clock frequency (fscL) when fw = frrs/2 = 4.19 MHz, m = 86, tr = 200 ns, and tr = 50
ns is calculated using following expression.

fscL = 1/(88 x 238.7 ns + 200 ns + 50 ns) = 48.1 kHz

mxT+tr+tF
tr_| m/2 x T tF mexT
SCLO \
— N\
f } f
SCLO inversion SCLO inversion SCLO inversion
RO1UHO008EJ0401 Rev.4.01 566
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

Figure 18-24. Master Operation in Multi-Master System (2/3)
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78K0/Kx2

CHAPTER 22 STANDBY FUNCTION

Table 22-2. Operation in Response to Interrupt Request in HALT Mode

22.2.2 STOP mode

(1) STOP mode setting and operating statuses
The STOP mode is set by executing the STOP instruction, and it can be set only when the CPU clock before the

setting was the main system clock.

Release Source MKxx PRxx IE ISP Operation
Maskable interrupt 0 0 0 X Next address
request instruction execution

0 0 1 X Interrupt servicing
execution

0 1 0 1 Next address

0 1 « 0 instruction execution

0 1 1 1 Interrupt servicing
execution

1 X X X HALT mode held

Reset - - X x Reset processing
: don’t care

Caution Because the interrupt request signal is used to clear the standby mode, if there is an interrupt

source with the interrupt request flag set and the interrupt mask flag reset, the standby mode is
immediately cleared if set.

Thus, the STOP mode is reset to the HALT mode immediately after

The operating statuses in the STOP mode are shown below.

execution of the STOP instruction and the system returns to the operating mode as soon as the
wait time set using the oscillation stabilization time select register (OSTS) has elapsed.

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 23 RESET FUNCTION

Table 23-2. 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 register (EGP) 00H
External interrupt falling edge enable register (EGN) O00H
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
Register
RESF WDTREF flag | Cleared (0) Cleared (0) Set (1) Held
LVIRF flag Held Set (1)
LVIM Cleared (00H) Cleared (00H) Cleared (00H) Held
LVIS

Remark The special function register (SFR) mounted depend on the product. See 3.2.3 Special function registers
(SFRs).

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 25 LOW-VOLTAGE DETECTOR

(3) Port mode register 12 (PM12)
When using the P120/EXLVI/INTPO pin for external low-voltage detection potential input, set PM120 to 1. At this time,
the output latch of P120 may be 0 or 1.
PM12 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets PM12 to FFH.

Figure 25-4. Format of Port Mode Register 12 (PM12)

Address: FF2CH  Afterreset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM12 1 1 1 PMI24 | PM123 | PMi22 | PMI21 | PMI120
PM12n P12n pin 1/0 mode selection (n = 0 to 4)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Remark The format of port mode register 12 of 78K0/KB2 products is different from the above
format. See 5.3 Registers Controlling Port Function (1) Port mode registers
(PMxx).

25.4 Operation of Low-Voltage Detector
The low-voltage detector can be used in the following two modes.

(1) Used as reset (LVIMD = 1)
e If LVISEL = 0, compares the supply voltage (Vbp) and detection voltage (VLvi), generates an internal reset signal
when Vob < Vivi, and releases internal reset when Vobp > Vivi.
e If LVISEL = 1, compares the input voltage from external input pin (EXLVI) and detection voltage (Vexwvi = 1.21 V
(TYP.)), generates an internal reset signal when EXLVI < Vexvvi, and releases internal reset when EXLVI > VExLvi.

(2) Used as interrupt (LVIMD = 0)
e If LVISEL = 0, compares the supply voltage (Vop) and detection voltage (VLvi). When Vbbp drops lower than Vv
(Vop < Vivi) or when Vbb becomes Vivi or higher (Vob > Vwvi), generates an interrupt signal (INTLVI).
e If LVISEL = 1, compares the input voltage from external input pin (EXLVI) and detection voltage (Vexwvi = 1.21 V
(TYP.)). When EXLVI drops lower than Vexwvi (EXLVI < Vexwvi) or when EXLVI becomes Vexwvi or higher (EXLVI >
VEexLvi), generates an interrupt signal (INTLVI).

While the low-voltage detector is operating, whether the supply voltage or the input voltage from an external input pin is
more than or less than the detection level can be checked by reading the low-voltage detection flag (LVIF: bit O of LVIM).

Remark LVIMD: Bit 1 of low-voltage detection register (LVIM)
LVISEL: Bit 2 of LVIM

RO1UHO008EJ0401 Rev.4.01 702
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78K0/Kx2 CHAPTER 29 INSTRUCTION SET

CHAPTER 29 INSTRUCTION SET

This chapter lists each instruction set of the 78K0/Kx2 microcontrollers in table form. For details of each operation and
operation code, refer to the separate document 78K/0 Series Instructions User’s Manual (U12326E).

29.1 Conventions Used in Operation List

29.1.1 Operand identifiers and specification methods

Operands are written in the “Operand” column of each instruction in accordance with the specification method of the
instruction operand identifier (refer to the assembler specifications for details). When there are two or more methods,
select one of them. Uppercase letters and the symbols #, !, $ and [ ] are keywords and must be written as they are. Each
symbol has the following meaning.

o #: Immediate data specification
e |1 Absolute address specification
e $: Relative address specification

[1: Indirect address specification

In the case of immediate data, describe an appropriate numeric value or a label. When using a label, be sure to write
the #, !, $, and [ ] symbols.

For operand register identifiers r and rp, either function names (X, A, C, etc.) or absolute names (names in parentheses
in the table below, RO, R1, R2, etc.) can be used for specification.

Table 29-1. Operand Identifiers and Specification Methods

Identifier Specification Method
r X (R0), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7)
p AX (RP0), BC (RP1), DE (RP2), HL (RP3)
sfr Special function register symbol"*
sfrp Special function register symbol (16-bit manipulatable register even addresses only)""*
saddr FE20H to FF1FH Immediate data or labels
saddrp FE20H to FF1FH Immediate data or labels (even address only)
addr16 0000H to FFFFH Immediate data or labels

(Only even addresses for 16-bit data transfer instructions)

addr11 0800H to OFFFH Immediate data or labels
addr5 0040H to 007FH Immediate data or labels (even address only)
word 16-bit immediate data or label
byte 8-bit immediate data or label
bit 3-bit immediate data or label
RBn RBO to RB3

Note Addresses from FFDOH to FFDFH cannot be accessed with these operands.

Remark For special function register symbols, see Table 3-8 Special Function Register List.

RO1UHO008EJ0401 Rev.4.01 759
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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.

triLo | triHo
TI000, TI010, TIOO1, TIO11 H

1/fris

triLs | trimHs
TI50, TI51 \ L \
N\ N~

Interrupt Request Input Timing

tinTL
INTPO to INTP7 \

Key Interrupt Input Timing

Tl Timing

tiNTH

KRO to KR7

tkr
tRsL
RESET l l

RESET Input Timing
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78K0/Kx2 CHAPTER 33 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

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

2.7 V POC Circuit Characteristics (Ta = -40 to +125°C, Vss = EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection voltage on application of supply | Vooroc | POCMODE (option bye) = 1 2.50 2.70 2.90 \Y
voltage

Remark The operations of the POC circuit are as described below, depending on the POCMODE (option byte) setting.

Option Byte Setting POC Mode Operation

POCMODE =0 1.59 V mode operation A reset state is retained until Vroc = 1.59 V (TYP.) is reached
after the power is turned on, and the reset is released when
Vroc is exceeded. After that, POC detection is performed at
Vroc, similarly as when the power was turned on.

The power supply voltage must be raised at a time of trur1 Or
trur2 when POCMODE is 0.

POCMODE =1 2.7 V/1.59 V mode operation | A reset state is retained until Vooroc = 2.7 V (TYP.) is
reached after the power is turned on, and the reset is
released when Vooroc is exceeded. After that, POC detection
is performed at Vroc = 1.59 V (TYP.) and not at Vooroc.

The use of the 2.7 V/1.59 V POC mode is recommended
when the rise of the voltage, after the power is turned on and

until the voltage reaches 1.8 V, is more relaxed than terh.

RO1UHO008EJ0401 Rev.4.01 884
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78K0/Kx2

CHAPTER 34 PACKAGE DRAWINGS

o uPD78F0531FC-AA1-A, 78F0532FC-AA1-A, 78F0533FC-AA1-A, 78F0534FC-AA1-A, 78F0535FC-AA1-A, 78F0536FC-
AA1-A, 78F0537FC-AA1-A, 78F0537DFC-AA1-A

o 4PD78F0531AFC-AA1-A, 78F0532AFC-AA1-A, 78F0533AFC-AA1-A, 78F0534AFC-AA1-A, 78F0535AFC-AAT-A,
78F0536AFC-AA1-A, 78F0537AFC-AA1-A, 78F0537DAFC-AA1-A
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78K0/Kx2 APPENDIX B NOTES ON TARGET SYSTEM DESIGN

Figure B-4. For 48-Pin GA Package
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L]: Exchange adapter area: ~ Components up to 17.45 mm in height can be mounted"*
.: Emulation probe tip area: Components up to 24.45 mm in height can be mounted "™
Note Height can be adjusted by using space adapters (each adds 2.4 mm)

Figure B-5. For 52-Pin GB Package
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78K0/Kx2

APPENDIX D LIST OF CAUTIONS

(8/30)

Function

Chapter
Classification

Details of
Function

Cautions

Page

16-bit
timer/event
counters 00,
01

Chapter 7
Soft

Hard |

Soft |

Hard |

Soft |

PRMOn: Prescaler
mode register On

Do not apply the following setting when setting the PRMOn1 and PRMONO bits to 11
(to specify the valid edge of the TI0OOn pin as a count clock).

e Clear & start mode entered by the TI0On pin valid edge

e Setting the TIOON pin as a capture trigger

p. 285

If the operation of the 16-bit timer/event counter On is enabled when the TIOOn or
TI01n pin is at high level and when the valid edge of the TIOOn or TIO1n pin is
specified to be the rising edge or both edges, the high level of the TI00n or TI01n
pin is detected as a rising edge. Note this when the TIOOn or TI0O1n pin is pulled up.
However, the rising edge is not detected when the timer operation has been once
stopped and then is enabled again.

p. 285

The valid edge of TI010 and timer output (TO00) cannot be used for the P01 pin at
the same time, and the valid edge of TI011 and timer output (TO01) cannot be used
for the P06 pin at the same time. Select either of the functions.

p. 285

Clear & start
mode entered by
TIOON pin valid
edge input

Do not set the count clock as the valid edge of the TI0On pin (PRMOn1 and
PRMONO = 11). When PRMOn1 and PRMONO = 11, TMOn may be cleared.

p. 299

PPG output

To change the duty factor (value of CRO1n) during operation, see 7.5.1 Rewriting
CRO1n during TMOn operation.

p. 321

Set values to CR0OOn and CRO1n such that the condition 0000H < CR01n < CROON
< FFFFH is satisfied.

p. 323

One-shot pulse
output

Do not input the trigger again (setting OSPTOn to 1 or detecting the valid edge of
the TI00On pin) while the one-shot pulse is output. To output the one-shot pulse
again, generate the trigger after the current one-shot pulse output has completed.

p. 325

O

To use only the setting of OSPTOn to 1 as the trigger of one-shot pulse output, do
not change the level of the TI0On pin or its alternate function port pin. Otherwise,
the pulse will be unexpectedly output.

p. 325

O

Do not set the same value to CR0O0On and CRO1n.

p. 327

LVSOn, LVRnO

Be sure to set LVSOn and LVRON following steps <1>, <2>, and <3> above.
Step <2> can be performed after <1> and before <3>.

p. 339

Table 7-3 shows the restrictions for each channel.

340

©

Timer start errors

An error of up to one clock may occur in the time required for a match signal to be
generated after timer start. This is because counting TMOn is started
asynchronously to the count pulse.

p. 340

ool O/

CROONn, CRO1nN:
16-bit timer
capture/compare
registers 00n, 01n

Set a value other than 0000H to CR0OOn and CRO1n in clear & start mode entered
upon a match between TMOn and CROOn (TMOn cannot count one pulse when it is
used as an external event counter).

p. 340

O

When the valid edge is input to the TIOOn/T101n pin and the reverse phase of the
TIOON pin is detected while CROOn/CRO01n is read, CRO1n performs a capture
operation but the read value of CR00On/CRO01n is not guaranteed. At this time, an
interrupt signal (INTTMOONn/INTTMO1n) is generated when the valid edge of the
TIOON/T101n pin is detected (the interrupt signal is not generated when the reverse-
phase edge of the TI00n pin is detected).

When the count value is captured because the valid edge of the TIOOn/TI01n pin
was detected, read the value of CROOn/CR01n after INTTMOONn/INTTMO1n is
generated.

p. 341

The values of CROOn and CRO1n are not guaranteed after 16-bit timer/event

counter On stops.

p. 341

O
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78K0/Kx2 APPENDIX D LIST OF CAUTIONS
(15/30)
§| Function Details of Cautions Page
o|® Function
a|.Q
£l%
O|s
S
Y | % |Serial UART mode If clock supply to serial interface UARTO is not stopped (e.g., in the HALT mode), p.432 [
E, @ linterface normal operation continues. If clock supply to serial interface UARTO is stopped (e.g.,
3 UARTO in the STOP mode), each register stops operating, and holds the value immediately
5 before clock supply was stopped. The TxDO 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
POWERO = 0, RXEO = 0, and TXEO = 0.
Set POWERO = 1 and then set TXEO = 1 (transmission) or RXEO = 1 (reception) to p.432 [
start communication.
TXEO and RXEQ are synchronized by the base clock (fxcLko) set by BRGCO. To p.432 []
enable transmission or reception again, set TXEO or RXEO to 1 at least two clocks of
base clock after TXEO or RXEO has been cleared to 0. If TXEO or RXEO is set within
two clocks of base clock, the transmission circuit or reception circuit may not be
initialized.
Set transmit data to TXSO at least one base clock (fxcLko) after setting TXEO = 1. pp. 432, []
435
TXSO0: Transmit Do not write the next transmit data to TXS0 before the transmission completion p.435 [
shift register 0 interrupt signal (INTSTO) is generated.
ASIMO: To start the transmission, set POWERQO to 1 and then set TXEO to 1. To stop the p.437 [
Asynchronous transmission, clear TXEO to 0, and then clear POWERO to 0.
serial interface |7 start the reception, set POWERO to 1 and then set RXEO to 1. To stop the p.437 [
operation mode | reception, clear RXEO to 0, and then clear POWERO to 0.
register 0 Set POWERO to 1 and then set RXEO to 1 while a high level is input to the RxDO pin. |p. 437 []
If POWERQO is set to 1 and RXEQ is set to 1 while a low level is input, reception is
started.
TXEO and RXEQ are synchronized by the base clock (fxcLko) set by BRGCO. To p.437 [
enable transmission or reception again, set TXEO or RXEO to 1 at least two clocks of
base clock after TXEO or RXEO has been cleared to 0. If TXEO or RXEO is set within
two clocks of base clock, the transmission circuit or reception circuit may not be
initialized.
Set transmit data to TXSO at least one base clock (fxcLko) after setting TXEO = 1. p.437 [
Clear the TXEO and RXEQO bits to 0 before rewriting the PS01, PS00, and CLO bits. p.437 [
Make sure that TXEO = 0 when rewriting the SLO bit. Reception is always performed |p. 437 []
with “number of stop bits = 17, and therefore, is not affected by the set value of the
SLO bit.
Be sure to set bit 0 to 1. p.437 [
ASIS0: The operation of the PEO bit differs depending on the set values of the PS01 and p.438 [
Asynchronous PSO00 bits of asynchronous serial interface operation mode register 0 (ASIMO)
serial interface | Only the first bit of the receive data is checked as the stop bit, regardless of the p.438 []
reception error  Inymber of stop bits.
status register 0 If an overrun error occurs, the next receive data is not written to receive buffer register [p. 438 []
0 (RXBO) but discarded.
If data is read from ASISO0, a wait cycle is generated. Do not read data from ASISO p.438 [
when the peripheral hardware clock (frrs) is stopped. For details, see CHAPTER 36
CAUTIONS FOR WAIT.
BRGCO: Baud Make sure that bit 6 (TXEO) and bit 5 (RXEO) of the ASIMO register = 0 when rewriting |p. 440 []
rate generator  |the MDLO4 to MDLOO bits.
control register 0 |Make sure that bit 7 (POWERO) of the ASIMO register = 0 when rewriting the TPS01 |p. 440 [
L and TPSO00 bits.
g The baud rate value is the output clock of the 5-bit counter divided by 2. p.440 []
T
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78K0/Kx2 APPENDIX D LIST OF CAUTIONS
(23/30)
§ | Function Details of Cautions Page
o|® Function
a|.Q
£l%
Ol &
S
| 5 |Interrupt 1FOL, 1FOL, When operating a timer, serial interface, or A/D converter after standby release, p.637 []
E, @ |function 1F1L, 1F1H: operate it once after clearing the interrupt request flag. An interrupt request flag may
3 Interrupt request |be set by noise.
5 flag registers When manipulating a flag of the interrupt request flag register, use a 1-bit memory p.637 [
manipulation instruction (CLR1). When describing in C language, use a bit
manipulation instruction such as “IFOL.0 = 0;” or “_asm(“clr1 IFOL, 0”);” because the
compiled assembler must be a 1-bit memory manipulation instruction (CLR1).
If a program is described in C language using an 8-bit memory manipulation instruction
such as “IFOL &= Oxfe;” and compiled, it becomes the assembler of three instructions.
mov a, IFOL
and a, #OFEH
mov IFOL, a
In this case, even if the request flag of another bit of the same interrupt request flag
register (IFOL) is set to 1 at the timing between “mov a, IFOL” and “mov IFOL, a”, the
flag is cleared to 0 at “mov IFOL, a”. Therefore, care must be exercised when using an
8-bit memory manipulation instruction in C language.
Be sure to clear bits 2, 4 to 7 of IF1L and bits 1 to 7 of IF1H to 0. (78K0/KB2) p.638 []
Be sure to clear bits 6 and 7 of IF1L to 0 in the 38-pin and 44-pin products. p.639 []
Be sure to clear bit 7 of IF1L to 0 in the 48-pin products.
Be sure to clear bits 1 to 7 of IF1H to 0. (78K0/KC2) p.639 []
Be sure to clear bit 7 of 1F1L and bits 1 to 7 of IF1H to 0. (78K0/KD2) p.640 []
Be sure to clear bits 1 to 7 of IF1H to 0 for the products whose flash memory is less p.641 []
than 32 KB.
Be sure to clear bits 4 to 7 of IF1H to 0 for the products whose flash memory is at least
48 KB. (78K0/KE2)
Be sure to clear bits 5 to 7 of IF1H to 0. (78K0/KF2) p.642 []
MKOL, MKOH, Be sure to set bits 2, 4 to 7 of MK1L and bits 1 to 7 of MK1H to 1. (78K0/KB2) p.643 []
MK1L, MK1H: Be sure to set bits 6 and 7 of MK1L to 1 in the 38-pin and 44-pin products. p.644 []
Interrupt mask  |Be sure to set bit 7 of MK1L to 1 in the 48-pin products.
flag registers Be sure to set bits 1 to 7 of MK1H to 1. (78K0/KC2)
Be sure to set bit 7 of MK1L and bits 1 to 7 of MK1H to 1. (78K0/KD2) p.645 []
Be sure to set bits 1 to 7 of MK1H to 1 for the products whose flash memory is less p.646 []
than 32 KB.
Be sure to set bits 4 to 7 of MK1H to 1 for the products whose flash memory is at least
48 KB. (78K0/KE2)
Be sure to set bits 5 to 7 of MK1H to 1. (78K0/KF2) p.647 []
PROL, PROH, Be sure to set bits 2, 4 to 7 of PR1L and bits 1 to 7 of PR1H to 1. (78K0/KB2) p.648 []
PF_” L PR1H: Be sure to set bits 6 and 7 of PR1L to 1 in the 38-pin and 44-pin products. p.649 []
Priority Be sure to set bit 7 of PR1L to 1 in the 48-pin products.
specification flag |Be sure to set bits 1 to 7 of PR1H to 1. (78K0/KC2)
registers Be sure to set bit 7 of PR1L and bits 1 to 7 of PR1H to 1. (78K0/KD2) p.650 ]
Be sure to set bits 1 to 7 of PR1H to 1 for the products whose flash memory is less p.651 []
than 32 KB.
Be sure to set bits 4 to 7 of PR1H to 1 for the products whose flash memory is at least
48 KB. (78K0/KE2)
Be sure to set bits 5 to 7 of PR1H to 1. (78K0/KF2) p.652 []
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