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Documents Related to Development Tools (Software)

Document Name Document No.

RA78KO0 Ver.3.80 Assembler Package Operation U17199E
User's Manual "> Language U17198E

Structured Assembly Language U17197E
78K0 Assembler Package RA78KO0 Ver.4.01 Operating Precautions (Notification Document) Note ! ZUD-CD-07-0181-E
CC78K0 Ver.3.70 C Compiler Operation U17201E
User's Manual "***? Language U17200E
78K0 C Compiler CC78K0 Ver. 4.00 Operating Precautions (Notification Document) Note2 ZUD-CD-07-0103-E
SM+ System Simulator Operation U18601E
User’'s Manual User Open Interface U18212E
ID78K0-QB Ver.2.94 Integrated Debugger User’'s Manual Operation U18330E
ID78K0-QB Ver.3.00 Integrated Debugger User’'s Manual Operation U18492E
PM plus Ver.5.20"*°* Users Manual U16934E
PM+ Ver.6.30""°* User's Manual U18416E

Notes 1. This document is installed into the PC together with the tool when instaling RA78K0 Ver. 4.01. For

descriptions not included in “78K0 Assembler Package RA78KO0 Ver. 4.01 Operating Precautions”, refer to the
user's manual of RA78K0 Ver. 3.80.

2. This document is installed into the PC together with the tool when instaling CC78K0 Ver. 4.00. For
descriptions not included in “78K0 C Compiler CC78K0 Ver. 4.00 Operating Precautions”, refer to the user’s
manual of CC78KO0 Ver. 3.70.

3. PMplus Ver. 5.20 is the integrated development environment included with RA78KO0 Ver. 3.80.

4. PM+ Ver. 6.30 is the integrated development environment included with RA78KO0 Ver. 4.01. Software tool

(assembler, C compiler, debugger, and simulator) products of different versions can be managed.

Other Documents

Document Name

Document No.

SEMICONDUCTOR SELECTION GUIDE - Products and Packages — X13769X
Semiconductor Device Mount Manual Note

Quality Grades on NEC Semiconductor Devices C11531E
NEC Semiconductor Device Reliability/Quality Control System C10983E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E

Note See the “Semiconductor Device Mount Manual” website (http://www2.renesas.com/pkg/en/mount/index.html).

Caution The related documents listed above are subject to change without notice. Be sure to use the latest

version of each document when designing.

All trademarks and registered trademarks are the property of their respective owners.
EEPROM is a trademark of Renesas Electronics Corporation.

Windows is a registered trademark or trademark of Microsoft Corporation in the United States and/or other countries.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States

and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.




78K0/Kx2

CHAPTER 1 OUTLINE

1.7.3 78K0/KD2
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event counter 00
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oscillator

v

Watchdog timer

TI50/TO50/P17 ~——»|

8-bit timer/
event counter 50

TI51/TO51/P33

8-bit timer/
event counter 51

Watch timer

RxDO/P11 ——=
TxDO/P10 =—

Serial
interface UARTO

RxD6/P14
TxD6/P13 =—|

Serial
interface UART6

LINSEL

SI10/P11
SO10/P12 =—]
SCK10/P10 ~—=

Serial
interface CSI10

EXSCLO/P62 ——
SDA0/P61
SCLO/P60 =~—=

Serial interface IICO

ANIO/P20 to
ANI7/P27
AVRer

AVss

[ )

A/D converter

g 40 ¢ ¢ 848 ¢y

RxD6/P14
INTPO/P120(LINSEL) j—’
INTP1/P30 to
INTP4/P33

INTP5/P16 ——=
INTP6/P140 ——=

Interrupt control

Notes 1.

78K/0
CPU Flash
CORE memory

g U

RS

Internal Internal

high-speed| |expansion
RAM RAMNete2
Voo Vss FLMDO

Port 0 K4~ >P00 to P03
Port 1 K 8 >P10to P17
Port 2 K8 >P20to P27
Port 3 K4 >P30to P33
Port 4 K2~ >pao, Pat
Port 6 K 4" >P60 to P63
Port 7 K 8 >P701t0 P77
Port 12 K5 >P120t0 P124
Port 13 ——=P130
Port 14 ~—~ P140
Clock output control PCL/P140
Power on clgar/low POC/LVI EXLVI/P120
voltage indicator control
Key return “ ES%Z? to

Reset control

Multiplier &
dividerhete 2

SOREO TN N A A O O A O O I O A A A U2

On-chip debugh°te®

OCDOAN**%/X1, OCD1AN"3/P31
OCDOBM**%/X2, OCD1B"°*%/P32

System control

Internal high-speed
oscillator

[~—RESET

X1/P121
X2/EXCLK/P122
XT1/P123
XT2/EXCLKS/P124

Voltage regulator

REGC

Available only in the products whose flash memory is at least 96 KB.

2. Available only in the products whose flash memory is at least 48 KB.

3. Available only in the products with on-chip debug function.
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78K0/Kx2 CHAPTER 2 PIN FUNCTIONS

Caution 2. Process the P31/INTP2/OCD1A pin of the products mounted with the on-chip debug
function (xPD78F05xxD and 78F05xxDA) as follows, when it is not used when it is
connected to a flash memory programmer or an on-chip debug emulator.

P31/INTP2/OCD1A

Note

Flash memory programmer connection Connect to EVss™* via a resistor.

On-chip debug
emulator connection
(when it is not used
as an on-chip debug
mode setting pin)

During reset

Connect to EVop"* or EVss"™*
via a resistor.

During reset released Input:

Output: Leave open.

Note With products without an EVss pin, connect them to Vss. With products without an EVop pin, connect them
to Voo.

Remark P31 and P32 of the product with an on-chip debug function (#«PD78F05xxD and 78F05xxDA) can be
used as on-chip debug mode setting pins (OCD1A and OCD1B) when the on-chip debug function is
used. For how to connect an on-chip debug emulator (QB-MINI2), see CHAPTER 28 ON-CHIP
DEBUG FUNCTION (4PD78F05xxD and 78F05xxDA ONLY).

2.2.5 P40 to P47 (port 4)
P40 to P47 function as an I/O port. P40 to P47 can be set to input or output port in 1-bit units using port mode register
4 (PM4). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).

78K0/KB2 78KO/KC2 78K0/KD2 78KO/KE2 78KO/KF2
Products Products
whose flash whose flash
memory is memory is at
less than least
32 KB 48 KB
P40 - e v v
P41 - e J N
P42 - - v v
P43 - - v v
P44 - - - N
P45 - - - v
P46 - - - v
P47 - - - v

Note This is not mounted onto 38-pin products of the 78K0/KC2.
PM4 and P4 to “0”.

For the 38-pin products, be sure to set bits 0 and 1 of

Remark +: Mounted, —: Not mounted

RO1UHO008EJ0401 Rev.4.01 83
Jul 15, 2010 RENESAS



78K0/Kx2

CHAPTER 3 CPU ARCHITECTURE

3.1.1 Internal program memory space
The internal program memory space stores the program and table data. Normally, it is addressed with the program

counter (PC).

78K0/Kx2 microcontrollers incorporate internal ROM (flash memory), as shown below.

Table 3-4. Internal ROM Capacity

78KO/KB2 78KO/KC2 78KO/KD2 78KO/KE2 78KO/KF2 Internal ROM
30/36 Pins 38/44 Pins 48 Pins 52 Pins 64 Pins 80 Pins (Flash memory)
LPD78F0500, - - - - - 8192 x 8 bits
PD78F0500A (0000H to 1FFFH)
4PD78F0501, | uPD78F0511, |uPD78F0511, |uPD78F0521, |.PD78F0531, - 16384 8 bits
78F0501A 78F0511A 78F0511A 78F0521A 78F0531A (0000H to 3FFFH)
4PD78F0502, | xPD78F0512, |uPD78F0512, |uPD78F0522, |.PD78F0532, - 24576 x 8 bits
78F0502A 78F0512A 78F0512A 78F0522A 78F0532A (0000H to 5FFFH)
4PD78F0503D, | PD78F0513D, |uPD78F0513, |uPD78F0523, |.PD78F0533, - 32768 x 8 bits
78F0503DA | 78F0513DA | 78F0513A 78F0523A 78F0533A (0000H to 7FFFH)
4PD78F0503, | 1 PD78F0513,
78F0503A 78F0513A
- - 4PD78F0514, | uPD78F0524, | uPD78F0534, | uPD78F0544, 49152 x 8 bits
78F0514A 78F0524A 78F0534A 78F0544A (0000H to BFFFH)
- - (PD78F0515D, | uPD78F0525, | 4PD78F0535, | uPD78F0545, 61440 x 8 bits
78F0515DA | 78F0525A 78F0535A 78F0545A (0000H to EFFFH)
PD78F0515,
78F0515A
- - - (PD78F0526, | uPD78F0536, | uPD78F0546, 98304 x 8 bits
78F0526A 78F0536A 78F0546A (0000H to 7FFFH
(common area: 32 KB)
+ 8000H to BFFFH
(bank area: 16 KB) x 4)
- - - 4PD78F0527D, |uPD78F0537D, |uPD78F0547D, | 131072 x 8 bits
78F0527DA  |78F0537DA  |78F0547DA (0000H to 7FFFH
4PD78F0527, |uPD78F0537, |uPD78F0547, | (commonarea: 32 KB)
78F0527A 78F0537A 78F0547A +8000H to BFFFH
(bank area: 16 KB) x 6)

The internal program memory space is divided into the following areas.

(1) Vector table area
The 64-byte area 0000H to 003FH is reserved as a vector table area. The program start addresses for branch upon
reset or generation of each interrupt request are stored in the vector table area.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

(d) Auxiliary carry flag (AC)
If the operation result has a carry from bit 3 or a borrow at bit 3, this flag is set (1). It is reset (0) in all other cases.

(e) In-service priority flag (ISP)
This flag manages the priority of acknowledgeable maskable vectored interrupts. When this flag is 0, low-level
vectored interrupt requests specified by a priority specification flag register (PROL, PROH, PR1L, PR1H) (see
20.3 (3) Priority specification flag registers (PROL, PROH, PR1L, PR1H)) can not be acknowledged. Actual
request acknowledgment is controlled by the interrupt enable flag (IE).

(f) Carry flag (CY)
This flag stores overflow and underflow upon add/subtract instruction execution. It stores the shift-out value upon
rotate instruction execution and functions as a bit accumulator during bit operation instruction execution.

(3) Stack pointer (SP)
This is a 16-bit register to hold the start address of the memory stack area. Only the internal high-speed RAM area

can be set as the stack area.

Figure 3-22. Format of Stack Pointer

SP |SP15|SP14/SP13|SP12|SP11|SP10| SP9 | SP8 | SP7 |SP6 |SP5 |SP4 | SP3|SP2 |SP1|SPO

The SP is decremented ahead of write (save) to the stack memory and is incremented after read (restored) from the

stack memory.
Each stack operation saves/restores data as shown in Figures 3-23 and 3-24.

Caution Since reset signal generation makes the SP contents undefined, be sure to initialize the SP before
using the stack.
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

3.3.3 Table indirect addressing

[Function]
Table contents (branch destination address) of the particular location to be addressed by bits 1 to 5 of the immediate
data of an operation code are transferred to the program counter (PC) and branched.
This function is carried out when the CALLT [addr5] instruction is executed.
This instruction references the address that is indicated by addr5 and is stored in the memory table from 0040H to
007FH, and allows branching to the entire memory space.

[lllustration]

15 6 5 10

addr5 (O 0 0 0 O O O O O 1 tas-o 0

7 6 5 l 1 0
Operation code 1 1 tas-o 1
15 8 7 6 5 i 10

. ... The value of the effective address is
Effective address 0O 0 0 0O 0O 00O 0|0 1 0 the same as that of addr5.

7 Memory (Table) 0
Low Addr.
Effective address+1 High Addr. T

15 l 8 7 0

PC

RO1UHO008EJ0401 Rev.4.01 138
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78K0/Kx2

CHAPTER 5 PORT FUNCTIONS

(2) Port registers (Pxx)
These registers write the data that is output from the chip when data is output from a port.

If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is

read.

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to 00H.

Figure 5-34. Format of Port Register (78K0/KB2)

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
o[ o | o | o | o | o | o | pot | Poo | FFOOH  0OH (outputlaich) RMW
Pt [ P17 | Pte | Pts | Pla | P13 | Pi2 | P11 | P10 | FFOIH  0OH (outputlaich) RMW
P2 o | o | o | o | P | P2 | P21 | Poo | FFO2H  00H (outputlaich) RW
P o | o | o | o | P | P2 | P31 | P30 | FFOBH  OOH (outputlatch) RW
P6 | 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ P61 \ P60 | FFOBH  0OH (outputlatch) R/W

P2 o | o | o | o | o [P12eMe|pramee] pr2o | FFOCH  00H (output latch) R/MW
Pmn m=0t03,6,12;,n=0to 7
Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level
Note “0”is always read from the output latch of P121 and P122 if the pin is in the external clock input mode.

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

Figure 7-13. Format of Prescaler Mode Register 00 (PRMO0O0)

Address: FFBBH After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
PRMO00 ES101 ES100 ES001 ES000 0 0 PRMO001 PRMO000
ES101 ES100 TI010 pin valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
ES001 ES000 TI000 pin valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
PRMO001 PRMO000 Count clock selection™"
frRs =2 MHz | fprs =5 MHz | frrs = 10 MHz | frrs = 20 MHz
0 0 frrs" "2 2 MHz 5 MHz 10 MHz 20 MHz"**
0 1 frrs/2° 500 kHz 1.25 MHz 2.5 MHz 5 MHz
1 0 frrs/2° 7.81 kHz 19.53 kHz 39.06 kHz 78.12 kHz
1 1 TI000 valid edge™™*=**

Notes 1. The frequency that can be used for the peripheral hardware clock (frrs) differs depending on the power

supply voltage and product specifications.

Expanded-specification Products
(#PD78F05xxA and 78F05xxDA)

Conventional-specification Products
(#PD78F05xx and 78F05xxD)

Supply Voltage

frrs < 20 MHz frrs <20 MHz
fers < 10 MHz

frrs <5 MHz

40V<Vop<55V
27V<Vob<4.0V

1.8V<Vmm<27V frrs <5 MHz
(Standard products and

(A) grade products only)

(The values shown in the table above are those when fPRS = fxH (XSEL = 1).)

2. If the peripheral hardware clock (frrs) operates on the internal high-speed oscillation clock (frH) (XSEL = 0),
when 1.8 V < Vob < 2.7 V, the setting of PRM001 = PRM00O0 = 0 (count clock: frrs) is prohibited.

3. Thisis settable only if 4.0V <Vbop <55 V.

4. The external clock from the TIO00 pin requires a pulse longer than twice the cycle of the peripheral
hardware clock (frrs).

5. Do not start timer operation with the external clock from the TIO00 pin when the internal high-speed
oscillation clock and high-speed system clock are stopped while the CPU operates with the subsystem
clock, or when in the STOP mode.

Remark frrs: Peripheral hardware clock frequency
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78K0/Kx2

CHAPTER 8 8-BIT TIMER/EVENT COUNTERS 50 AND 51

CHAPTER 8 8-BIT TIMER/EVENT COUNTERS 50 AND 51

8.1 Functions of 8-Bit Timer/Event Counters 50 and 51

8-bit timer/event counters 50 and 51 are mounted onto all 78K0/Kx2 microcontroller products.

8-bit timer/event counters 50 and 51 have the following functions.

o |Interval timer

e External event counter
e Square-wave output

o PWM output

8.2 Configuration of 8-Bit Timer/Event Counters 50 and 51

8-bit timer/event counters 50 and 51 include the following hardware.

Table 8-1. Configuration of 8-Bit Timer/Event Counters 50 and 51

ltem

Configuration

Timer register

8-bit timer counter 5n (TM5n)

Register 8-bit timer compare register 5n (CR5n)
Timer input TI5n
Timer output TO5n

Control registers

Timer clock selection register 5n (TCL5n)

8-bit timer mode control register 5n (TMC5n)

Port mode register 1 (PM1) or port mode register 3 (PM3)
Port register 1 (P1) or port register 3 (P3)

Figures 8-1 and 8-2 show the block diagrams of 8-bit timer/event counters 50 and 51.

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 8 8-BIT TIMER/EVENT COUNTERS 50 AND 51

8.4.2 Operation as external event counter

The external event counter counts the number of external clock pulses to be input to the TI5n pin by 8-bit timer counter
5n (TM5n).

TM5n is incremented each time the valid edge specified by timer clock selection register 5n (TCL5n) is input. Either the
rising or falling edge can be selected.

When the TM5n count value matches the value of 8-bit timer compare register 5n (CR5n), TM5n is cleared to 0 and an
interrupt request signal (INTTM5n) is generated.

Whenever the TM5n value matches the value of CR5n, INTTM5n is generated.

<1> Set each register.
e Set the port mode register (PM17 or PM33)"* to 1.
e TCL5n: Select TI5n pin input edge.
TI5n pin falling edge — TCL5n = 00H
TI5n pin rising edge — TCL5n = 01H
e CR5n: Compare value
e TMC5n: Stop the count operation, select the mode in which clear & start occurs on match of TM5n and
CR5n, disable the timer F/F inversion operation, disable timer output.
(TMC5n = 00000000B)
<2> When TCE5n = 1 is set, the number of pulses input from the TI5n pin is counted.
<3> When the values of TM5n and CR5n match, INTTM5n is generated (TM5n is cleared to O0H).
<4> After these settings, INTTM5n is generated each time the values of TM5n and CR5n match.

Note 8-bit timer/event counter 50: PM17
8-bit timer/event counter 51: PM33

Remark For how to enable the INTTM5n signal interrupt, see CHAPTER 20 INTERRUPT FUNCTIONS.

Figure 8-12. External Event Counter Operation Timing (with Rising Edge Specified)

o [T L LT L

A l
Count start !
- |
TM5n count value X 00H X 01H X 02H X 03H 041 osHX XN -1X N_XooH Xo1H X o2H X 03H X
|
CR5n N

INTTM5n []

Remark N =00H to FFH
n=0,1
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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

(6) Asynchronous serial interface control register 6 (ASICL6)
This register controls the serial communication operations of serial interface UART6.
ASICL6 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 16H.

Caution ASICL6 can be refreshed (the same value is written) by software during a communication operation
(when bits 7 and 6 (POWERG6, TXE6) of ASIM6 = 1 or bits 7 and 5 (POWER6, RXE6) of ASIM6 = 1).
However, do not set both SBRT6 and SBTT6 to 1 by a refresh operation during SBF reception
(SBRT6 = 1) or SBF transmission (until INTST6 occurs since SBTT6 has been set (1)), because it
may re-trigger SBF reception or SBF transmission.

Figure 15-10. Format of Asynchronous Serial Interface Control Register 6 (ASICL6) (1/2)

Address: FF58H After reset: 16H R/W"™®

Symbol <7> <6> 5 4 3 2 1 0
ASICL6 SBRF6 SBRT6 SBTT6 SBL62 SBL61 SBL60 DIR6 TXDLV6
SBRF6 SBF reception status flag
0 If POWERS®6 = 0 and RXE6 = 0 or if SBF reception has been completed correctly
1 SBF reception in progress
SBRT6 SBF reception trigger
0
1 SBF reception trigger
SBTT6 SBF transmission trigger
0 —
1 SBF transmission trigger

Note Bit 7 is read-only.
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78K0/Kx2 CHAPTER 15 SERIAL INTERFACE UART6

(2) Communication operation

(a) Format and waveform example of normal transmit/receive data
Figures 15-13 and 15-14 show the format and waveform example of the normal transmit/receive data.

Figure 15-13. Format of Normal UART Transmit/Receive Data

1. LSB-first transmission/reception

1 data frame

SE’;{‘ Do [ o1 | b2 | D3| pa| D5 | D6 | D7 Pagiitty Stop bit
Character bits
2. MSB-first transmission/reception
1 data frame
SE’;{‘ D7 | b6 | b5 | D4 | D3 | D2 | D1 | DO Pagiitty Stop bit

Character bits

One data frame consists of the following bits.

e Start bit ... 1 bit

o Character bits ... 7 or 8 bits

o Parity bit ... Even parity, odd parity, O parity, or no parity
e Stop bit ... 1 or 2 bits

The character bit length, parity, and stop bit length in one data frame are specified by asynchronous serial
interface operation mode register 6 (ASIM6).

Whether data is communicated with the LSB or MSB first is specified by bit 1 (DIR6) of asynchronous serial
interface control register 6 (ASICLS).

Whether the TxD6 pin outputs normal or inverted data is specified by bit 0 (TXDLV6) of ASICLS6.
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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 22 STANDBY FUNCTION

Table 22-1. Operating Statuses in HALT Mode (2/2)

HALT Mode Setting When HALT Instruction Is Executed While CPU Is Operating on Subsystem Clock
When CPU Is Operating on XT1 Clock (fxr) When CPU Is Operating on External
ltem Subsystem Clock (fexcLks)
System clock Clock supply to the CPU is stopped
Main system clock | frH Status before HALT mode was set is retained
fx
fexcik | Operates or stops by external clock input
Subsystem clock | fxt Operation continues (cannot be stopped) Status before HALT mode was set is retained
fexciks | Operates or stops by external clock input Operation continues (cannot be stopped)
frL Status before HALT mode was set is retained
CPU Operation stopped
Flash memory
RAM Status before HALT mode was set is retained
Port (latch)
16-bit timer/event 00" | Operable
counter 01t
8-bit timer/event 50™*
counter 5qNete
8-bit timer HO
H1
Watch timer
Watchdog timer Operable. Clock supply to watchdog timer stops when “internal low-speed oscillator can be
stopped by software” is set by option byte.
Clock output Operable
Buzzer output Operable. However, operation disabled when peripheral hardware clock (fers) is stopped.
A/D converter
Serial interface UARTO Operable
UART6
csi1o™*
CSIt™e
CSIAQ™*
lnco*

Multiplier/divider

Power-on-clear function

Low-voltage detection function

External interrupt

Note When the CPU is operating on the subsystem clock and the internal high-speed oscillation clock and high-speed
system clock have been stopped, do not start operation of these functions on the external clock input from
peripheral hardware pins.

Remarks 1. frH: Internal high-speed oscillation clock, fx: X1 clock
fexcik:  External main system clock, fxt: XT1 clock
fexcks: External subsystem clock, frL: Internal low-speed oscillation clock

2. The functions mounted depend on the product. See 1.7 Block Diagram and 1.8 Outline of Functions.
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78K0/Kx2 CHAPTER 25 LOW-VOLTAGE DETECTOR

Figure 25-6. Timing of Low-Voltage Detector Internal Reset Signal Generation
(Detects Level of Input Voltage from External Input Pin (EXLVI))

Input voltage from

external input pin (EXLVI)
LVl detectionvoltage | . . . .. . _/Z N\ o\ N
(Vexuw) : . . ! . :

Time

LVIMK flag
(set by software) Htote \\

<1>
LVISEL flag | ' Not cleared ' Not cleared i Not cleared
(set by software) <25 | | | | ‘
LVION fla ; T T T
(set by soﬂwareg; : Not cl%eared Not cI;eared Not cleared
<3 , , , , ‘
e <d> Wait time
LVIF flag " §
/ 1<5> i i | , |
LVIMD flag Note 2 E 1 1 1 1 |
(set by software) ' / Not cleared +Not cleared
d<6>| /1 ! '

LVIRF flaghete

|

LVI reset signal

1 Cleared by ! 1 Cleared by
'software ! ' software

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 <6> in Figure 25-6 above correspond to <1> to <6> in the description of “When starting operation” in
25.4.1 (2) When detecting level of input voltage from external input pin (EXLVI).
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78K0/Kx2 CHAPTER 34 PACKAGE DRAWINGS

o PD78F0500MC(A)-CAB-AX, 78F0501MC(A)-CAB-AX, 78F0502MC(A)-CAB-AX, 78F0503MC(A)-CAB-AX
o PD78F0500MC(A2)-CAB-AX, 78F0501MC(A2)-CAB-AX, 78F0502MC(A2)-CAB-AX, 78F0503MC(A2)-CAB-AX

o 4PD78F0500AMC-CAB-AX, 78F0501AMC-CAB-AX, 78F0502AMC-CAB-AX, 78F0503AMC-CAB-AX, 78 F0503DAMC-
CAB-AX

* 1PD78F0500AMCA-CAB-G, 78F0501AMCA-CAB-G, 78F0502AMCA-CAB-G, 78F0503AMCA-CAB-G
o 4PD78F0500AMCA2-CAB-G, 78F0501AMCA2-CAB-G, 78F0502AMCA2-CAB-G, 78F0503AMCA2-CAB-G

30-PIN PLASTIC SSOP (7.62mm (300))

30 16 —V

detail of lead end

* |
— 3

L

u

(UNIT:mm)
~—D ITEM DIMENSIONS

9.70+0.10
0.30
0.65 (T.P.)

+0.10
0-2270.05

NOTE

Each lead centerline is located within 0.13 mm of its
true position (T.P.) at maximum material condition.

0.10+0.05
1.30+0.10
1.20

8.10+0.20
6.10+0.10
1.00+0.20

+0.05
0.1578:93

0.50
0.13
0.10
330
0.25(T.P.)
0.60£0.15
0.25 MAX.

0.15 MAX.
P30MC-65-CAB

S<|c|Hd|v|Z|I8|r| X|«|—|ZT|®O|M|mMm| O |0O|®|>
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78K0/Kx2 CHAPTER 34 PACKAGE DRAWINGS

34.3 78K0/KD2

o 4PD78F0521GB-UET-A, 78F0522GB-UET-A, 78F0523GB-UET-A, 78F0524GB-UET-A, 78F0525GB-UET-A,

78F0526GB-UET-A, 78F0527GB-UET-A, 78F0527DGB-UET-A

52-PIN PLASTIC LQFP(10x10)

HD
D
detail of lead end
39 27
140 261 o
—] 1 .
—] — o=t
—] 1
—] I 0 fj L
—] 1
— —+ —+ E HE Lp
] 1 e L1 —
—] 1
—] -
—] 1
— O 1
1 =5 14— (UNIT:mm)
1 | 13 ITEM DIMENSIONS
\ U U U H L H U U D 10.00+0.20
L 7E | L E 10.00+0.20
HD 12.00+0.20
- ZD ﬂ : HE  12.00+0.20
A 1.60 MAX.
° . X @ AT A1 0.10+0.05
A2 A2 1.40+0.05
‘ 0.25
i | \ b 0327389
Famniliiniianinieal C s BE
" L 0.50
E At~ Lp 0.60+0.15
L1 1.0040.20
6 3130
NOTE o o % 2?2
Each lead centerline is located within 0.13 mm of
its true position at maximum material condition. y 0.10
ZD 1.10
ZE 1.10

P52GB-65-UET-1
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78K0/Kx2 APPENDIX C REGISTER INDEX

Serial trigger re@iSter O (CSIT0)... .o . iiiiee ettt e et st sa e e e sa bt e sae e e sh bt e s ae e et et e be e s b e e e neenareesnreennnas 519
Slave address regiSter O (SVAD) ......eeiiieie ettt e et e e e e e s s e e e e b et e e e aa e et e s e nnr e e e e be e e e e anr et e nnrreeaaaneeeaan 553
16-bit timer capture/compare register 000 (CROOD) ........c.ueiitrieieeeiiiieee ettt sr et se e ssr e sareesre e sneeenee s 273
16-bit timer capture/compare register 001 (CROOT) ......uieiiiiiiiie et e e e b e e e nne e nneeas 273
16-bit timer capture/compare register 010 (CROTO) ......eiiuiiiiiiiiiie ettt ene s 273
16-bit timer capture/compare register 011 (CROTT) ..oiiiiiiiiiiee e 273
16-bit timer couNter 00 (TIMOO) ........coiuiieiireeeitie ittt sttt ettt e sttt e sae e e sh bt e sae e e sh et e aae e e abe e e sae e e s bt e saeeeane e e sneeebeeenneeeaneean 272
16-bit timer counter 01 (TIMOD) ......coiuiee ettt ettt e e e e b e e e st et e e eane e e e e bb e e e e abe e e e emneeeeaabeeesennneeesanneas 272
16-bit timer mode control register 00 (TMC00).........eiiueeriieiieeeiee ettt se et e e bt e sae e e s e sareesaneesnneenee s 277
16-bit timer mode control register 01 (TIMCO0T) ...cciiuiiii e e e st e e e nne e e snnees 277
16-bit timer output control register 00 (TOCO0) ........cciiueerieeiieeeiee ettt sr e sab e sae e e sab e e saneesaeeesneesneeas 282
16-bit timer output control register 07 (TOCDT) ...eiiiiiiiiiii et s b e e nee e e nnneas 282
[T]

Timer clock selection regisSter 50 (TCLB0) ........iitiiiiieiiiee ettt e e e sbe e e e anne e e sbe e e e abeeeesanreeesaneeeean 348
Timer clock selection re@iSter 51 (TCOLST) .....ui ittt ettt b et e sae e e b e e et e e ear e e sabeesanee e 348
10-bit A/D conversion result regiSter (ADCR) ........couiii ittt e et s e sae e e e b e e e anne e nnneas 416
Transmit buffer register 10 (SOTBT0) ... ..eiiieiiiieiieei ettt ettt e bt st e s b e s beeeb e e e nbeesareesateesnnee e 492
Transmit buffer register 11 (SOTBTT) .. a e s e s b e e e e ba e e e eaeee e sbeeeean 492
Transmit bUFfEr re@ISIEr B (TXBB) ........eeiuiiiiieiiie ettt ettt ettt s ettt e st e e sbe e e sae e e sbe e e saeeebee e aseeebe e e nbeesabeesmbeennnee e 459
Transmit Shift regiStEr O (TXS0)....ce ittt ettt e b e e ettt e s bt e e e e aabe e e s aasae e e sabeeeesabaeeeanneeeesabeeeean 435
Transmit Sift rEQISTEr B (TXSB).......eeueiiieieiee ittt sttt e st e e s b et e sae e e sb et e sae e e beeesaeeeabe e e beeeaseesnbeennneene 459
(w]

Watch timer operation mode register (WTIM) ......c..eooiiioiieeie ettt ettt sae e e sae e seeeebeeeneesnnee e 391
Watchdog timer enable reQiSter (WDTE)........uiii ittt ettt st e st e e e bt e e e e st e e snre e e snreeean 398
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APPENDIX D LIST OF CAUTIONS

(16/30)

Function

Chapter

Details of
Function

Cautions

Page

Serial
interface
UARTO

Soft | Classification

Chapter 14

POWERQO, TXEO,
RXEO: Bits 7, 6,
5 of ASIMO

Clear POWERQO to 0 after clearing TXEO and RXEO to 0 to set the operation stop
mode.
To start the communication, set POWERO to 1, and then set TXEO or RXEOQ to 1.

. 441

UART mode

Take relationship with the other party of communication when setting the port mode
register and port register.

. 442

UART
transmission

After transmit data is written to TXS0, do not write the next transmit data before the
transmission completion interrupt signal (INTSTO) is generated.

. 445

UART reception

If a reception error occurs, read asynchronous serial interface reception error status
register 0 (ASIS0) and then read receive buffer register 0 (RXBO) to clear the error
flag.

Otherwise, an overrun error will occur when the next data is received, and the
reception error status will persist.

. 446

O

Reception is always performed with the “number of stop bits = 1”. The second stop bit
is ignored.

. 446

Error of baud rate

Keep the baud rate error during transmission to within the permissible error range at
the reception destination.

. 450

Make sure that the baud rate error during reception satisfies the range shown in (4)
Permissible baud rate range during reception.

. 450

Permissible baud
rate range during
reception

Make sure that the baud rate error during reception is within the permissible error
range, by using the calculation expression shown below.

. 451

O 0o g O

Serial
interface
UART6

Soft

Chapter 15

UART mode

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.

. 453

O

If clock supply to serial interface UART®6 is not stopped (e.g., in the HALT mode),
normal operation continues. If clock supply to serial interface UARTS6 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
POWERS6 = 0, RXE6 = 0, and TXE6 = 0.

. 453

Set POWERS6 = 1 and then set TXE6 = 1 (transmission) or RXE6 = 1 (reception) to
start communication.

. 453

TXE6 and RXES6 are synchronized by the base clock (fxcike) 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. |f TXE6 or RXES is set
within two clocks of the base clock, the transmission circuit or reception circuit may
not be initialized.

. 453

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

. 453

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.

. 453

o

TXB6: Transmit
buffer register 6

Do not write data to TXB6 when bit 1 (TXBF6) of asynchronous serial interface
transmission status register 6 (ASIF6) is 1.

. 459

Do not refresh (write the same value to) TXB6 by software during a communication
operation (when bits 7 and 6 (POWERS6, TXE6) of asynchronous serial interface
operation mode register 6 (ASIM86) are 1 or when bits 7 and 5 (POWER6, RXES6) of
ASIM6 are 1).

. 459

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

. 459
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