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78K0/Kx2

CHAPTER 1 OUTLINE

1.8 Outline of Functions

(1/2
78K0/Kx2 78K0/KB2 78K0/KC2
Item 30/36 Pins 38/44 Pins 48 Pins
Flash memory (KB) 8 16 24 32 16 24 32 16 24 32 48 60
High-Speed RAM (KB) 0.5 0.75 1 1 0.75 1 1 0.75 1 1 1 1
Expansion RAM (KB) - - - - - - - - - - 1 2

Bank (flash memory)

Power supply voltage

Standard products, (A) grade products: Voo = 1.8 to 5.5 V, (A2) grade products: Voo =2.7t0 5.5V

Regulator

Provided

Minimum instruction
execution time

0.1 s (20 MHz: Voo = 2.7 to 5.5 V)/0.4 us (5 MHz: Voo = 1.8 to 5.5 V)

Note 1

< | High-speed system 20 MHz: Voo = 2.7 t0 5.5 V/5 MHz: Voo = 1.8 t0 5.5 V"""
S | Internal high-speed 8 MHz (TYP.): Voo = 1.8 t0 5.5 V"'
é oscillation
O | Subsystem - | 32.768 kHz (TYP.): Voo = 1.8 to 5.5 V"'
Internal low-speed 240 kHz (TYP.): Voo = 1.8 t0 5.5 V"'
oscillation
Total 23 31 (38 pins)/ 41
E 37 (44 pins)
N-ch O.D. (6 V tolerance) 2 4 4
16 bits (TMO) 1ch
_ | 8 bits (TM5) 2¢ch
£ [8bits (TMH) 2 ¢ch
"~ [Watch - 1ch
WDT 1ch
o 3-wire CSI -
{:‘% Automatic transmit/ -
@ |receive 3-wire CSI
= | UART/3-wire CSI™** 1ch
g UART supporting LIN-bus 1ch
I’C bus 1ch
10-bit A/D 4ch 6 ch (38 pins)/ 8ch
8 ch (44 pins)
S | External 6 7 8
& |Internal 14 16
<
Key interrupt - 2 ch (38 pins)/ 4 ch
4 ch (44 pins)
RESET pin Provided
@ |POC 159V +0.15V
E LVI The detection level of the supply voltage is selectable.
WDT Provided
Clock output/buzzer output - Clock output only
Multiplier/divider - Provided
On-chip debug function 1PD78F0503D, 78F0503DA 1PD78F0513D, 1PD78F0515D, 78F0515DA only
only 78F0513DA only

Operating ambient temperature

Standard products, (A) grade products: TA =—40 to +85°C, (A2) grade products: TA = —40 to +125°C

Notes 1. This is applicable to a standard expanded-specification product (#«PD78F05xxA and 78F05xxDA).
CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS) to CHAPTER 33 ELECTRICAL
SPECIFICATIONS ((A2) GRADE PRODUCTS: TA: —40 to +125°C) for products with other specifications and

grades.

2. Select either of the functions of these alternate-function pins.

See
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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

Table 2-3. Pin I/O Circuit Types (3/3)

Pin Name I/O Circuit Type I/0 Recommended Connection of Unused Pins
P140/PCL/INTP6 5-AQ I/0 Input:  Independently connect to EVoo or EVss via a resistor.
P141/BUZ/BUSYO/INTP7 Output: - Leave open.

P142/SCKAQ
P143/SIA0
P144/SOA0 5-AG
P145/STBO
AVRer - - <When one or more of P20 to P27 are set as a digital port>
Make this pin the same potential as EVoo and Voo.
<When all of P20 to P27 are set as analog ports>
Make this pin to have a potential where 1.8 V < AVRer < Vop.
AVss - - Make this pin the same potential as the EVss and Vss.
FLMDO 38-A - Connect to EVss or Vss"™*.
RESET 2 Input Connect directly to EVoo or via a resistor.
REGC - - Connect to Vss via capacitor (0.47 to 1 uF).

Note FLMDO is a pin that is used to write data to the flash memory. To rewrite the data of the flash memory on-board,

connect this pin to EVss or Vss via a resistor (10 kQ: recommended). The same applies when executing on-chip
debugging with a product with an on-chip debug function (+/PD78F05xxD and 78F05xxDA).

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

CHAPTER 4 MEMORY BANK SELECT FUNCTION

Table 4-1. Memory Bank Address Representation

Memory Bank Number

CPU Address

Flash Memory Real Address

Address Representation in
Simulator and Debugger*™’

Memory bank 1

Memory bank 0 08000H-0BFFFH""*?

08000H-0BFFFH

08000H-0BFFFH

0COOOH-OFFFFH

18000H-1BFFFH

Memory bank 2 10000H-13FFFH 28000H-2BFFFH
Memory bank 3 14000H-17FFFH 38000H-3BFFFH
Memory bank 4 18000H-1BFFFH 48000H-4BFFFH
Memory bank 5 1C000H-1FFFFH 58000H-5BFFFH

Notes 1. SM+ for 78K0, SM+ for 78K0/Kx2, and ID78K0-QB
2. Set the memory bank to be used by the memory bank select register (BANK) (see Figure 4-3).

For details, see the RA78K0 Ver. 3.80 Assembler Package Operation User’s Manual (U17199E) and the 78K0
Microcontrollers Self Programming Library Type01 User’s Manual (U18274E).

4.3 Memory Bank Select Register (BANK)
The memory bank select register (BANK) is used to select a memory bank to be used.
BANK can be set by an 8-bit memory manipulation instruction.
Reset signal generation clears BANK to O0H.

Figure 4-3. Format of Memory Bank Select Register (BANK)

Address: FFF3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
BANK 0 0 0 0 0 BANK2 BANK1 BANKO
BANK2 BANK1 BANKO Bank setting

uPD78F05x6 and 78F05x6A uPD78F05x7, 78F05x7A,
78F05x7D, and 78F05x7DA

0 0 0 Common area (32 KB) + memory bank 0 (16 KB)
0 0 1 Common area (32 KB) + memory bank 1 (16 KB)
0 1 0 Common area (32 KB) + memory bank 2 (16 KB)
0 1 1 Common area (32 KB) + memory bank 3 (16 KB)
1 0 0 Setting prohibited Common area (32 KB) +

memory bank 4 (16 KB)

1 0 1 Common area (32 KB) +
memory bank 5 (16 KB)

Other than above Setting prohibited

Caution Be sure to change the value of the BANK register in the common area (0000H to 7FFFH).
If the value of the BANK register is changed in the bank area (8000H to BFFFH), an inadvertent
program loop occurs in the CPU. Therefore, never change the value of the BANK register in the bank
area.

Remark x=2to4
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78K0/Kx2

CHAPTER 4 MEMORY BANK SELECT FUNCTION

Software example (to store a value to be referenced in register A)

RAMD DSEG SADDR
R_BNKA: DS 2 ; Secures RAM for specifying an address at the reference destination.
R_BNKN: DS 1 ; Secures RAM for specifying a memory bank number at the reference destination.
R_BNKRN: DS 1 ; Secures RAM for saving a memory bank number at the reference source.
ETRC CSEG UNIT
ENTRY:
MOV R_BNKN,#BANKNUM DATA1 ; Stores the memory bank number at the reference destination.
MOVW  R_BNKA #DATA1 ; Stores the address at the reference destination.
CALL IBNKRD ; Calls a subroutine for referencing between memory banks.
BNKC CSEG AT 7000H
BNKRD: ; Subroutine for referencing between memory banks.
PUSH HL ; Saves the contents of the HL register.
MOV A,R_BNKN ; Acquires the memory bank number at the reference destination.
XCH A,BANK ; Swaps the memory bank number at the reference source for that at the reference
; destination
MOV R_BNKRN,A ; Saves the memory bank number at the reference source.
XCHW  AX,HL ; Saves the contents of the X register.
MOVW  AX,R_BNKA ; Acquires the address at the reference destination.
XCHW  AX,HL ; Specifies the address at the reference destination.
MOV A,[HL] ; Reads the target value.
XCH A,R_BNKRN ; Acquires the memory bank number at the reference source.
MOV BANK,A ; Specifies the memory bank number at the reference source.
MOV A,R_BNKRN ; Write the target value to the A register.
POP HL ; Restores the contents of the HL register.
RET ; Return
DATA CSEG BANKS3
DATA1: DB 0AAH
END
RO1UHO008EJ0401 Rev.4.01 152
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78K0/Kx2 CHAPTER 5 PORT FUNCTIONS

Figure 5-3. Block Diagram of P02 (2/2)

(2) 78K0/KE2 products whose flash memory is at least 48 KB and 78K0/KF2

EVop
M-  WRru
l PUO
© PUO2 pch
b—l -cl
RD
S
& | 8 ]
| E
n
é’ WRepoRT
= PO
£
Q A Output latch
£ ¥ (PO2) ——O P02/SO11
WRem
PMO
S PMO02
Alternate
function
AN
PO: Port register 0

PUOQ: Pull-up resistor option register 0
PMO:  Port mode register 0

RD: Read signal

WRxx: Write signal

Remark With products not provided with an EVob or EVss pin, replace EVpp with Vop, or replace EVss with Vss.
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

(2) Measuring the pulse width by using one input signal of the TIOOn pin (free-running timer mode)
Set the free-running timer mode (TMCONn3 and TMCOn2 = 01). The count value of TMOn is captured to CROOn in the
phase reverse to the valid edge detected on the TIOOn pin. When the valid edge of the TIOOn pin is detected, the
count value of TMOn is captured to CRO1n.
By this measurement method, values are stored in separate capture registers when a width from one edge to another
is measured. Therefore, the capture values do not have to be saved. By subtracting the value of one capture register
from that of another, a high-level width, low-level width, and cycle are calculated.
If an overflow occurs, the value becomes negative if one captured value is simply subtracted from another and,
therefore, a borrow occurs (bit 0 (CY) of the program status word (PSW) is set to 1). If this happens, ignore CY and
take the calculated value as the pulse width. In addition, clear bit 0 (OVFOn) of 16-bit timer mode control register On
(TMCOn) to 0.

Figure 7-54. Timing Example of Pulse Width Measurement (2)

e TMCOn = 04H, PRMOn = 10H, CRCOn = 07H

FFFFH
M/

TMOnN register
gi A e
0000H 7

Operable bits *
(TMCON3, TMCOn2) 00 o

N P,
B/ C} D/ E}/

Capture trigger input
(Tl00n)

Capture register
(CROON)

Capture register
(CRO1n) >< 0000H M N S P

Capture interrupt _| _| [T '|
(INTTMO1n)

Overflow flag

(OVFOn)

o
o
o
=)
I
>
o3}
@)
@)
m

T [°

0 write clear 0 write clear 0 write clear 0 write clear
Capture trigger input
(Tlo1tn) L

Capture interrupt
(NTTMoon) L

Remark n=0: 78K0/KE2 products whose flash memory is less than 32 KB, and 78K0/KB2, 78K0/KC2,
78K0/KD2 products
n =0, 1: 78K0/KE2 products whose flash memory is at least 48 KB, and 78K0/KF2 products
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78K0/Kx2 CHAPTER 15 SERIAL INTERFACE UART6

Caution Make sure POWERG6 = 0 when rewriting TPS63 to TPS60.

Remarks 1. frrs: Peripheral hardware clock frequency
2. TMC506: Bit 6 of 8-bit timer mode control register 50 (TMC50)
TMC501: Bit 1 of TMC50

(5) Baud rate generator control register 6 (BRGC6)
This register sets the division value of the 8-bit counter of serial interface UART6.
BRGCS6 can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets this register to FFH.

Remark BRGC6 can be refreshed (the same value is written) by software during a communication operation
(when bits 7 and 6 (POWERS6, TXE6) of ASIM6 = 1 or bits 7 and 5 (POWER6, RXE6) of ASIM6 = 1).

Figure 15-9. Format of Baud Rate Generator Control Register 6 (BRGC6)

Address: FF57H After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
BRGC6 | MDL67 | MDL66 | MDL65 | MDL64 | MDL63 | MDL62 | MDL61 | MDL60 |

MDL67 | MDL66 | MDL65 | MDL64 | MDL63 | MDL62 | MDL61 | MDL60 k Output clock selection of
8-bit counter
0 0 0 0 0 0 x x x | Setting prohibited
0 0 0 0 0 1 0 0 4 | fxcike/d
0 0 0 0 0 1 0 1 5 | fxcike/5
0 0 0 0 0 1 1 0 6 | fxcike/6
L] L] L] L] L] L] L] L] L] L[]
L] L] L] L] L] [ ] L[] L] L] [ ]
L] L] L] L] L] L[] L[] L] L] [ ]
L] L] L] L] L] [ ] [ ] L] L] [ ]
L] L] L] L] L] [ ] L[] L] L] [ ]
1 1 1 1 1 1 0 0 252 | fxcLke/252
1 1 1 1 1 1 0 1 253 | fxcLke/253
1 1 1 1 1 1 1 0 254 | fxcLke/254
1 1 1 1 1 1 1 1 255 | fxcike/255

Cautions 1. Make sure that bit 6 (TXE6) and bit 5 (RXE6) of the ASIM6 register = 0 when rewriting the MDL67
to MDL60 bits.
2. The baud rate is the output clock of the 8-bit counter divided by 2.

Remarks 1. fxcike: Frequency of base clock selected by the TPS63 to TPS60 bits of CKSR6 register
2. k: Value set by MDL67 to MDL60 bits (k =4, 5, 6, ..., 255)
3. x: Don’t care
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78K0/Kx2 CHAPTER 15 SERIAL INTERFACE UART6

15.4 Operation of Serial Interface UART6
Serial interface UART®6 has the following two modes.

e Operation stop mode
e Asynchronous serial interface (UART) mode

15.4.1 Operation stop mode
In this mode, serial communication cannot be executed; therefore, the power consumption can be reduced. In addition,
the pins can be used as ordinary port pins in this mode. To set the operation stop mode, clear bits 7, 6, and 5 (POWERS,

TXES6, and RXE6) of ASIM6 to 0.

(1) Register used
The operation stop mode is set by asynchronous serial interface operation mode register 6 (ASIM6).
ASIMB6 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 01H.

Address: FF50H After reset: 01H R/W

Symbol <7> <6> <5> 4 3 2 1 0
ASIM6 POWER6 TXE6 RXE6 PS61 PS60 CL6 SL6 ISRM6
POWER6 Enables/disables operation of internal operation clock
ot Disables operation of the internal operation clock (fixes the clock to low level) and asynchronously

Note 2

resets the internal circuit

TXE6 Enables/disables transmission

0 Disables transmission operation (synchronously resets the transmission circuit).
RXE6 Enables/disables reception

0 Disables reception (synchronously resets the reception circuit).

Notes 1. If POWERG6 = 0 is set while transmitting data, the output of the TxD6 pin will be fixed to high level (if
TXDLV6 = 0). Furthermore, the input from the RxD6 pin will be fixed to high level.
2. Asynchronous serial interface reception error status register 6 (ASIS6), asynchronous serial interface
transmission status register 6 (ASIF6), bit 7 (SBRF6) and bit 6 (SBRT6) of asynchronous serial interface
control register 6 (ASICLS6), and receive buffer register 6 (RXB6) are reset.

Caution Clear POWERS6 to 0 after clearing TXE6 and RXE6 to 0 to stop the operation.
To start the communication, set POWERS6 to 1, and then set TXE6 or RXE6 to 1.

Remark To use the RxD6/P14 and TxD6/P13 pins as general-purpose port pins, sce CHAPTER 5 PORT
FUNCTIONS.
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78K0/Kx2 CHAPTER 17 SERIAL INTERFACE CSIAO

(3) Serial trigger register 0 (CSITO)
This is an 8-bit register used to control execution/stop of automatic data transfer between buffer RAM and serial
I/O shift register 0 (SIOAO).
This register can be set by a 1-bit or 8-bit memory manipulation instruction. This register can be set when bit 6
(ATEO) of serial operation mode specification register 0 (CSIMAO) is 1.
Reset signal generation clears this register to 00H.

Figure 17-4. Format of Serial Trigger Register 0 (CSITO)

Address: FF92H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 <1> <0>
CSITO 0 0 0 0 0 0 ATSTPO ATSTAO
ATSTPO Automatic data transfer stop
0 —
1 Automatic data transfer stopped
ATSTAO Automatic data transfer start
0 —
1 Automatic data transfer started

Cautions 1. Even if ATSTPO or ATSTAO is set to 1, automatic transfer cannot be started/stopped until 1-byte
transfer is complete.
2. ATSTPO and ATSTAO change to 0 automatically after the interrupt signal INTACSI is generated.
3. After automatic data transfer is stopped, the data address when the transfer stopped is stored
in automatic data transfer address count register 0 (ADTC0). However, since no function to
restart automatic data transfer is incorporated, when transfer is stopped by setting ATSTPO =1,
start automatic data transfer by setting ATSTAO to 1 after re-setting the registers.
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

Remarks 1. x: don’t care
2. frrs: Peripheral hardware clock frequency
3. fexsclo: External clock frequency from EXSCLO pin

(7) Port mode register 6 (PM6)
This register sets the input/output of port 6 in 1-bit units.

When using the P60/SCLO pin as clock 1/0O and the P61/SDAO pin as serial data I/O, clear PM60 and PM61, and
the output latches of P60 and P61 to 0.

Set IICEO (bit 7 of 1IC control register 0 (1ICCO0)) to 1 before setting the output mode because the P60/SCLO and
P61/SDAO pins output a low level (fixed) when IICEOQ is 0.

PM6 is set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets PM6 to FFH.

Figure 18-10. Format of Port Mode Register 6 (PM6)

Address: FF26H  After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM6 PM67 PM66 PM65 PM64 PM63 PM62 PM61 PM60
PM6n P6n pin I/O mode selection (n =0 to 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Remark The figure shown above presents the format of port mode register 6 of 78K0/KF2 products. For the

format of port mode register 6 of other products, see (1) Port mode registers (PMxx) in 5.3
Registers Controlling Port Function.
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

(i) When WTIMO = 1

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

Al A2 A3 A4

A1:1ICS0=0101x110B
A2: ]ICS0 = 0001x100B
A3: |ICS0 = 0001xx00B
A4: 1ICS0 = 00000001B

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

(b) When arbitration loss occurs during transmission of extension code

(i) When WTIMO = 0

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

A1l A2 A3 A4

A1:1ICS0O =0110x010B
A2: ]ICSO = 0010x000B
A3: 1ICS0 = 0010x000B
A4: 1ICS0 = 00000001B

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

CHAPTER 22 STANDBY FUNCTION

Figure 22-6. STOP Mode Release by Interrupt Request Generation (1/2)

(1) When high-speed system clock (X1 oscillation) is used as CPU clock

Interrupt
request

Standby release signal
Status of CPU
High-speed

system clock
(X1 oscillation)

STOP

Wait
(set by OSTS)

instruction

Normal operation
(high-speed

system clock) STOP mode

Oscillation stabilization wait

Normal operation
(high-speed

(HALT mode status) system clock)

Oscillates Oscillation stopped

Oscillates

N

J

Oscillation stabilization time (set by OSTS)

(2) When high-speed system clock (external clock input) is used as CPU clock

* When AMPH = 1

Standby release signal

Status of CPU

High-speed
system clock
(external clock input)

* When AMPH =0

Standby release signal

Status of CPU

High-speed

Interrupt
request

STOP
instruction

Normal operation

Normal operation

(high-speed Supplypf the CPU - Note (high-speed
system clock) STOP mode clock is stopped | Wait system clock)
(160 external | |
Oscillates Oscillation stopped clocks) Oscillates
Interrupt
STOP request
instruction
O
No(rrr]r_\arI] opera(tjion Normal operation
igh-spee . high-speed
system clock) STOP mode WaitNe'® s(ys?em glock)

Oscillates

Oscillates Oscillation stopped

system clock
(external clock input)

Note The wait time is as follows:

* When vectored interrupt servicing is carried out: 17 or 18 clocks
* When vectored interrupt servicing is not carried out: 11 or 12 clocks
Remark The broken lines indicate the case when the interrupt request that has released the standby mode is

acknowledged.
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78K0/Kx2 CHAPTER 25 LOW-VOLTAGE DETECTOR

Figure 25-9. Example of Software Processing After Reset Release (2/2)

¢ Checking reset source

( Check reset source )

LVION of LVIM Yes: Reset generation by LVI

register = 1?

No: Reset generation other than by LVI

Set LVI
(Set LVIM and LVIS registers)
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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.
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78K0/Kx2 CHAPTER 30 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

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

Flash Memory Programming Characteristics
(Ta =-40 to +85°C, 2.7 V < Vob = EVbp < 5.5 V, AVRer < Vbp, Vss = EVss = AVss =0 V)

¢ Basic characteristics

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit

Voo supply current lop fxr = 10 MHz (TYP.), 20 MHz (MAX.) 4.5 11.0 mA
Erase time| All block | Teraca 20 200 ms
Notes .2 Block unit | Terasa 20 200 ms
Write time (in 8-bit Twrwa 10 100 S
units)™*"
Number of rewrites Cerwr 1 erase +| Expanded- e When a flash memory | Retention:| 1000 Times
per chip 1 write | specification programmer is used, |15 years

after Products and the libraries™**

erase = | (uPD78F05xxA, provided by Renesas

1 rewrite | 78F05xxDA) Electronics are used

Note 3

o For program update

¢ When the EEPROM Retention:| 10000 Times

Note 5

emulation libraries 5 years
provided by Renesas
Electronics are used
e The rewritable ROM
size: 4 KB
o For data update
Expanded- Conditions other than Retention:) 100 Times
specification | the above"*® 10 years
Products
(«PD78F05xxA,
78F05xxDA)
Conventional-
specification
Products
(«PD78F05xXx,
78F05xxD)

Notes 1. Characteristic of the flash memory. For the characteristic when a dedicated flash programmer, PG-FP4 or PG-
FP5, is used and the rewrite time during self programming, see Tables 27-12 to 27-14.

2. The prewrite time before erasure and the erase verify time (writeback time) are not included.

When a product is first written after shipment, “erase — write” and “write only” are both taken as one rewrite.

4. The sample library specified by the 78K0/Kx2 Flash Memory Self Programming User’s Manual (Document
No.: U17516E) is excluded.

5. The sample program specified by the 78K0/Kx2 EEPROM Emulation Application Note (Document No.:
U17517E) is excluded.

6. These include when the sample library specified by the 78K0/Kx2 Flash Memory Self Programming User’s
Manual (Document No.: U17516E) and the sample program specified by the 78K0/Kx2 EEPROM Emulation
Application Note (Document No.: U17517E) are used.

Remarks 1. fxp: Main system clock oscillation frequency
2. For serial write operation characteristics, refer to 78K0/Kx2 Flash Memory Programming (Programmer)
Application Note (Document No.: U17739E).

L]
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78K0/Kx2

CHAPTER 31 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(2) Non-port functions

detector (LVI)

Port 78K0/KB2 78K0/KC2 78K0/KD2 78K0/KE2 78K0/KF2
30/36 Pins 38 Pins 44 Pins 48 Pins 52 Pins 64 Pins 80 Pins
Power supply, | Voo, EVoo"™", | Voo, AVRer, Vss, AVss Vob, EVbp, Vss, EVss, AVRer,
ground Vss, EVss"™", AVss
AVrer, AVss
Regulator REGC
Reset RESET
Clock X1, X2, X1, X2, XT1, XT2, EXCLK, EXCLKS
oscillation EXCLK
Writing to FLMDO
flash memory
Interrupt INTPO to INTP5 INTPO to INTP6 ‘ INTPO to INTP7
Key interrupt - KRO, KR1 KRO to KR3 KRO to KR7
TMO0 TI000, TI010, TO0O
TMO1 - ‘ TI001"*% TI011"*2, TOO1""*
aEs TM50 TI50, TO50
F | TM51 TI51, TO51
TMHO TOHO
TMHA1 TOH1
UARTO RxDO, TxDO
UART6 RxD6, TxD6
o 11CO SCLO, SDAO | SCLO, SDAO, EXSCLO
© p—
S [ CcsI10 SCK10, SI10, SO10
c —
5 |CsIn - SCK11"*? SI11""?
k5 S011%*2 SSI11"*?
(n —
CSIA0 SCKAO, SIA0,
SOAO0, BUSYO,
STBO
A/D converter | ANIO to ANI3 | ANIO to ANI5 | ANIO to ANI7
Clock output - PCL
Buzzer output - BUZ
Low-voltage EXLVI

Notes 1. This is not mounted onto 30-pin products.
2. This is not mounted onto the 78K0/KE2 products whose flash memory is less than 32 KB.

RO1UHOO08EJ0401 Rev.4.01
Jul 15, 2010

803
RENESAS



78K0/Kx2 CHAPTER 31 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

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

DC Characteristics (1/4)

(Ta =-40 to +85°C, 1.8 V < Vob = EVpp < 5.5 V, AVRer < Vbp, Vss = EVss = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Output current, high"*’ loH1 Per pin for P00 to P06, P10 to 40V<Vop<55V -3.0 mA
P17, P30 to P33, P40 to P47, 27V <Vop<4.0V 25 mA

77, P120, P130, P140 o piag | 18V < Vo0 <27V o [ ma

Total of POO to P04, P40 to P47, 40V<Vop<55V -12.0 mA

P120, P130, P140 to P145""*® 27V <Voo<4.0V 70 mA
1.8V<Vop<27V -5.0 mA

Total of P05, P06, P10 to P17, 40V<Vop<55V -18.0 mA

P30 to P33, P50 to P57, P64 to 27V <Vop<4.0V _15.0 mA

P67, P70to P77°* 1.8V <Voo<2.7V 100 | mA

Total of all the pins above"*® 40V<Vop<55V -23.0 | mA

27V <Vob<4.0V -20.0 mA

1.8V<Vop<27V -15.0 mA

loHz Per pin for P20 to P27 AVRer = Vop -0.1 mA
Per pin for P121 to P124 -0.1 mA

Output current, low"**? loLt Per pin for P00 to P06, P10 to 40V<Vop<55V 8.5 mA
P17, P30 to P33, P40 to P47, 27V <Vop<4.0V 5.0 mA

i??,tgr 2507,7;6:*:10?0;%}5201 2105 18V<Voo <27V 20 | mA

Per pin for P60 to P63 40V<Vopb<55V 15.0 mA
27V<Vob<4.0V 5.0 mA

1.8V<Vop <27V 2.0 mA

Total of POO to P04, P40 to P47, |40V <Vop<55V 20.0 mA

P120, P130, P140 to P145""*® 27V <Vop<4.0V 15.0 mA
1.8V<Vop<27V 9.0 mA

Total of P05, P06, P10 to P17, 40V<Vop<55V 45.0 mA

P30 to P33, P50 to P57, P60 to 27V <Vop<4.0V 35.0 mA

P67, P70 to P77°%%* 18V <Voo<27V 200 | mA

Total of all the pins above™™*® 40V<Vop<55V 65.0 mA
27V<Vob<4.0V 50.0 mA

1.8V<Vop<27V 29.0 mA

loL2 Per pin for P20 to P27 AVRerF = Vop 0.4 mA
Per pin for P121 to P124 0.4 mA

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from Vop to an output pin.
2. Value of current at which the device operation is guaranteed even if the current flows from an output pin to GND.
3. Specification under conditions where the duty factor is 70% (time for which current is output is 0.7 x t and time
for which current is not output is 0.3 x t, where t is a specific time). The total output current of the pins at a duty
factor of other than 70% can be calculated by the following expression.
e Where the duty factor of loH is n%: Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where the duty factor is 50%, lon = —-20.0 mA
Total output current of pins = (-20.0 x 0.7)/(50 x 0.01) = -28.0 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A current
higher than the absolute maximum rating must not flow into one pin.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port pins.
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78K0/Kx2 CHAPTER 34 PACKAGE DRAWINGS

o PD78F0531GC(A)-GAL-AX, 78F0532GC(A)-GAL-AX, 78F0533GC(A)-GAL-AX, 78F0534GC(A)-GAL-AX,
78F0535GC(A)-GAL-AX, 78F0536GC(A)-GAL-AX, 78F0537GC(A)-GAL-AX

o 4PD78F0531GC(A2)-GAL-AX, 78F0532GC(A2)-GAL-AX, 78F0533GC(A2)-GAL-AX, 78F0534GC(A2)-GAL-AX,
78F0535GC(A2)-GAL-AX, 78F0536GC(A2)-GAL-AX, 78F0537GC(A2)-GAL-AX

e uPD78F0531AGC-GAL-AX, 78F0532AGC-GAL-AX, 78F0533AGC-GAL-AX, 78F0534AGC-GAL-AX,
78F0535AGC-GAL-AX, 78F0536AGC-GAL-AX, 78F0537AGC-GAL-AX, 78F0537DAGC-GAL-AX

o uPD78F0531AGCA-GAL-G, 78F0532AGCA-GAL-G, 78F0533AGCA-GAL-G, 78F0534AGCA-GAL-G,
78F0535AGCA-GAL-G, 78F0536AGCA-GAL-G, 78F0537AGCA-GAL-G

¢ 4PD78F0531AGCA2-GAL-G, 78F0532AGCA2-GAL-G, 78F0533AGCA2-GAL-G, 78F0534AGCA2-GAL-G,
78F0535AGCA2-GAL-G, 78F0536AGCA2-GAL-G, 78F0537AGCA2-GAL-G

64-PIN PLASTIC LQFP (14x14)

HD

D detail of lead end

NIRRT AATE s

49 32

—

Lp

(UNIT:mm)
64O ITEM DIMENSIONS

1 ., 16 D 14.00+0.20
SRR RN AR E e

| 1 HD 17.20+0.20
HE 17.20+0.20

e 7D A 1.70 MAX.

I
A1l 0.125+0.075
o[ x @ | i

AHHHHHHH[HH]HHHH
+
IR TR

[
N
m

{

A7 0.25
_ +0.08
A2 b 0.357504
+0.075
| c 0.125 7552
W awintainiaiaistainiataistaintainimm GO L 080
‘ j Lp 0.886+0.15
E Ad L1 1.60+0.20
o+5°
0 3°730
le] 0.80
X 0.20
NOTE y 0.10
Each lead centerline is located within 0.20 mm of 7D 100
its true position at maximum material condition. 7E 1'00

P64GC-80-GAL
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78K0/Kx2 CHAPTER 34 PACKAGE DRAWINGS

o PD78F0531GK(A)-GAJ-AX, 78F0532GK(A)-GAJ-AX, 78F0533GK(A)-GAJ-AX, 78F0534GK(A)-GAJ-AX,
78F0535GK(A)-GAJ-AX, 78F0536GK(A)-GAJ-AX, 78F0537GK(A)-GAJ-AX

o PD78F0531GK(A2)-GAJ-AX, 78F0532GK(A2)-GAJ-AX, 78F0533GK(A2)-GAJ-AX, 78F0534GK(A2)-GAJ-AX,
78F0535GK(A2)-GAJ-AX, 78F0536GK(A2)-GAJ-AX, 78F0537GK(A2)-GAJ-AX

e uPD78F0531AGK-GAJ-AX, 78F0532AGK-GAJ-AX, 78F0533AGK-GAJ-AX, 78F0534AGK-GAJ-AX,
78F0535AGK-GAJ-AX, 78F0536AGK-GAJ-AX, 78F0537AGK-GAJ-AX, 78F0537DAGK-GAJ-AX

o uPD78F0531AGKA-GAJ-G, 78F0532AGKA-GAJ-G, 78F0533AGKA-GAJ-G, 78F0534AGKA-GAJ-G, 78F0535AGKA-
GAJ-G, 78F0536AGKA-GAJ-G, 78F0537AGKA-GAJ-G

o 4PD78F0531AGKA2-GAJ-G, 78F0532AGKA2-GAJ-G, 78F0533AGKA2-GAJ-G, 78F0534AGKA2-GAJ-G,
78F0535AGKA2-GAJ-G, 78F0536AGKA2-GAJ-G, 78F0537AGKA2-GAJ-G

64-PIN PLASTIC LQFP (12x12)

HD
D
detail of lead end
48 33
49 32
c N
\
| At
j L
Lp
le— L1 —=
(UNIT:mm)
ITEM DIMENSIONS
D 12.00+0.20
E 12.00£0.20
HD 14.00+0.20
HE 14.00£0.20
A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
+0.08
b 0.3075 04
+0.75
c 0.125 7552
L 0.50
Lp 0.60+0.15
L1 1.00£0.20
o+5°
0 313
[e] 0.65
X 0.13
A
NOTE y 0.10
Each lead centerline is located within 0.13 mm of 2D 1.125
ZE 1.125

its true position at maximum material condition.

P64GK-65-GAJ
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78K0/Kx2 APPENDIX D LIST OF CAUTIONS
(10/30)
S| Function | Details of Function Cautions Page
3| &
a|e
g%
Ol|&
(&)
® |5 |8-bit TCL50: Timer clock |When rewriting TCL50 to other data, stop the timer operation beforehand. p.349 []
% @ |timer/event |selection register 50 Be sure to clear bits 3 to 7 to “0”. p.349 [
S ggur;ers TCL51: Timer clock |When rewriting TCL51 to other data, stop the timer operation beforehand. p.350 [
’ selection register 51 |Bg sure to clear bits 3 to 7 to “0”. p.350 [
TMC5n: 8-bit timer | The settings of LVS5n and LVR5n are valid in other than PWM mode. p.352 [
moqe control Perform <1> to <4> below in the following order, not at the same time. p.352 [
register 5n (TMC5n) | 1, get TMC5n1, TMC5n6: Operation mode setting
<2> Set TOE5N to enable output: Timer output enable
<3> Set LVS5n, LVR5nN (see Caution 1): Timer F/F setting
<4> Set TCE5n
When TCE5n = 1, setting the other bits of TMC5n is prohibited. p.352 []
The actual TO50/T150/P17 and TO51/T151/P33/INTP4 pin outputs are p.352 []
determined depending on PM17 and P17, and PM33 and P33, besides TO5n
output.
Interval timer Do not write other values to CR5n during operation. p.354 [
Square-wave output |Do not write other values to CR5n during operation. p.357 [
PWM output In PWM mode, make the CR5n rewrite period 3 count clocks of the count clock |p. 358 []
(clock selected by TCL5n) or more.
When reading from CR5n between <1> and <2> in Figure 8-15, the value read  [p. 361 [
differs from the actual value (read value: M, actual value of CR5n: N).
Timer start error An error of up to one clock may occur in the time required for a match signalto  [p. 362 [
be generated after timer start. This is because 8-bit timer counters 50 and 51
(TM50, TM51) are started asynchronously to the count clock.
Reading of TM5n TM5n can be read without stopping the actual counter, because the count values |p. 362 [
captured to the buffer are fixed when it is read. The buffer, however, may not be
updated when it is read immediately before the counter counts up, because the
buffer is updated at the timing the counter counts up.
@ | & 18-bit timers |CMPON: 8-bit timer H|CMPOn cannot be rewritten during timer count operation. CMPOn can be p.366 [
%’_ @ 1Ho, H1 comparer register On |refreshed (the same value is written) during timer count operation.
. (CMPON)
© CMP1n: 8-bit timer H|In the PWM output mode and carrier generator mode, be sure to set CMP1n p.366 [
compare register 1n |when starting the timer count operation (TMHEnN = 1) after the timer count
(CMP1n) operation was stopped (TMHEnN = 0) (be sure to set again even if setting the
same value to CMP1n).
TMHMDO: 8-bit timer |[When TMHEO = 1, setting the other bits of TMHMDO is prohibited. However, p.369 [
H mode register 0  |TMHMDO can be refreshed (the same value is written).
In the PWM output mode, be sure to set the 8-bit timer H compare register 10 p.369 [
(CMP10) when starting the timer count operation (TMHEO = 1) after the timer
count operation was stopped (TMHEO = 0) (be sure to set again even if setting
the same value to CMP10).
The actual TOHO0/P15 pin output is determined depending on PM15 and P15, p.369 [
besides TOHO output.
TMHMD1: 8-bit timer [When TMHE1 = 1, setting the other bits of TMHMD1 is prohibited. However, p.371 [
H mode register 1 TMHMD1 can be refreshed (the same value is written).
In the PWM output mode and carrier generator mode, be sure to set the 8-bit p.371 [
timer H compare register 11 (CMP11) when starting the timer count operation
(TMHE1 = 1) after the timer count operation was stopped (TMHE1 = 0) (be sure
to set again even if setting the same value to CMP11).
When the carrier generator mode is used, set so that the count clock frequency of |p. 371 |
TMH1 becomes more than 6 times the count clock frequency of TM51.
The actual TOH1/INTP5/P16 pin output is determined depending on PM16 and  |p. 371 |
P16, besides TOH1 output.
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