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78K0/Kx2

CHAPTER 1 OUTLINE

(2) Expanded-specification products (4PD78F05xxA and 78F05xxDA) (1/2)

<1> When internal high-speed oscillation clock is used

Library Name

Interrupt Response Time (us (Max.))

Normal Model of C Compiler

Static Model of C Compiler/Assembler

Entry RAM location Entry RAM location Entry RAM location Entry RAM location
is outside short is in short direct is outside short is in short direct
direct addressing addressing range direct addressing addressing range
range range

Block blank check library 1100.9 431.9 1095.3 426.3
Block erase library 1452.9 783.9 1447.3 778.3
Word write library 1247.2 579.2 1239.2 571.2
Block verify library 1125.9 455.9 1120.3 450.3
Set information library 906.9 312.0 905.8 311.0
EEPROM write library 1215.2 547.2 1213.9 545.9

Remarks 1. The above interrupt response times are those during stabilized operation of the internal high-speed
oscillator (RSTS = 1).

2. RSTS: Bit 7 of the internal oscillation mode register (RCM)

<2> When high-speed system clock is used (normal model of C compiler)

Library Name

Interrupt Response Time (us (Max.))

RSTOP =0,

RSTS =1

RSTOP =1

Entry RAM location
is outside short
direct addressing
range

Entry RAM location
is in short direct
addressing range

Entry RAM location
is outside short
direct addressing
range

Entry RAM location
is in short direct
addressing range

Block blank check library

179/fcpu + 567

179/fcru + 246

179/fcru + 1708

179/fcru + 569

Block erase library

179/fcpu + 780

179/fcpu + 459

179/fceu + 1921

179/fcpu + 782

Word write library

333/fcpu + 763

333/fceu + 443

333/fceu + 1871

333/fceu + 767

Block verify library

179/fcpu + 580

179/fcpu + 259

179/fcpu + 1721

179/fcpu + 582

Set information library

80/fcru + 456

80/fcpu + 200

80/fcru + 1598

80/fcru + 459

EEPROM write library"

29/fcpu + 767

333/fcru + 696

29/fcru + 447

333/fcru + 376

29/fceu + 767

333/fcru + 1838

29/fcru + 447

333/fcru + 700

Note The longer value of the EEPROM write library interrupt response time becomes the Max. value, depending on

the value of fcru.

Remarks 1. fcru: CPU operation clock frequency

2. RSTOP: Bit 0 of the internal oscillation mode register (RCM)
3. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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78K0/Kx2 CHAPTER 5 PORT FUNCTIONS

Figure 5-38. Format of Port Register (78K0/KF2)

Symbol 7 6 5 4 3 2 1 0  Address Afterreset  R/W
Po [ o | Pos | Pos | Poa | P03 | Po2 | Po1 | P00 | FFOOH  0OH (outputlatch) R
Pt [ P17 | Pte | P15 | P1a | P13 | P12 | P11 | P10 | FFOIH  OOH (outputlaich) RMW
P2 | P27 | P26 | P2s | P24 | P23 | P22 | P21 | P20 | FFO2H  0OH (outputlatch) RMW
P o | o | o | o | P | P2 | P31 | P30 | FFOBH  0OH (outputlaich) RM
P4 | Pa7 | Pas | Pas | Paa | P43 | Paz | P41 | P40 | FFO4H  OOH (outputlaich) R/W
P5 | Ps7 | Ps6 | P55 | Psa | P53 | P52 | P51 | P50 | FFOSH  OOH (outputlatch) R/
Pe [ P67 | Pes | Pes | Pes | Pe3a | Pe2 | P61 | P60 | FFOBH  OOH (outputlaich) R/W
Pz | P77z | P76 | P7s | Pra | P73 | P72 | P71 | P70 | FFO7H  0OH (outputlatch) RMW
P2 [ o | o | o [P12ave|p1ogier |proovee [pragher| p12o | FFOCH  00H (output latch) R

P3| o | o | o | o | o | o | o | P13 | FFODH 00H (outputlatch) RW
Pia | 0 | o | Pas | P144 | P143 | P142 | P141 | P140 | FFOEH  OOH (outputlatch) R/MW
Pmn m=0to7,12t014;,n=0to0 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 to P124 if the pin is in the external clock input mode.

RO1UHO008EJ0401 Rev.4.01 214
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

Remark fx: X1 clock oscillation frequency
fRH: Internal high-speed oscillation clock frequency
fexcik:  External main system clock frequency
fxH: High-speed system clock frequency
fxp: Main system clock frequency
frRs: Peripheral hardware clock frequency
fepu: CPU clock frequency
fxT: XT1 clock oscillation frequency
fexciks:  External subsystem clock frequency
fsus: Subsystem clock frequency
fRL: Internal low-speed oscillation clock frequency

6.3 Registers Controlling Clock Generator
The following seven registers are used to control the clock generator.

o Clock operation mode select register (OSCCTL)

e Processor clock control register (PCC)

¢ Internal oscillation mode register (RCM)

e Main OSC control register (MOC)

e Main clock mode register (MCM)

¢ Oscillation stabilization time counter status register (OSTC)
¢ Oscillation stabilization time select register (OSTS)

(1) Clock operation mode select register (OSCCTL)
This register selects the operation modes of the high-speed system and subsystem clocks, and the gain of the on-
chip oscillator.
OSCCTL can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

(2) Processor clock control register (PCC)
This register is used to select the CPU clock, the division ratio, and operation mode for subsystem clock.
PCC is set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets PCC to 01H.

Figure 6-5. Format of Processor Clock Control Register (PCC) (78K0/KB2)

Address: FFFBH  After reset: 01H R/W

Symbol 7 6 5 4 3 2 1 0
PCC 0 0 0 0 o | poc2 | pcct | Pcoo
PCC2 PCCA1 PCCO CPU clock (fcpu) selection

0 0 0 fxp
0 1 fxp/2 (default)
0 1 0 fxp/2?
0 1 1 fxp/2°
1 0 0 fxp/2*
Other than above Setting prohibited

Cautions1. Be sure to clear bits 3 to 7 to 0.
2. The peripheral hardware clock (frrs) is not divided when the division ratio of the PCC is set.

Remark fxr: Main system clock oscillation frequency

RO1UHO008EJ0401 Rev.4.01
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78K0/Kx2

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

Figure 7-11. Format of 16-Bit Timer Output Control Register 00 (TOCO00)

Address: FFBDH  After reset: 0OH R/W

Symbol
TOCO00

7 <6> <5> 4 <3> <2> 1 <0>

0 OSPTO0 OSPEO00 TOCO004 LVS00 LVROO TOCO001 TOEOO0
OSPTO00 One-shot pulse output trigger via software

0 —

1 One-shot pulse output

The value of this bit is always “0” when it is read. Do not set this bit to 1 in a mode other than the one-

shot pulse output mode.
If it is set to 1, TMOO is cleared and started.

OSPEOQO One-shot pulse output operation control
0 Successive pulse output
1 One-shot pulse output

One-shot pulse output operates correctly in the free-running timer mode or clear & start mode entered by

TI000 pin valid edge input.

The one-shot pulse cannot be output in the clear & start mode entered upon a match between TMOO and

CRO000.
TOCO004 TOO00 output control on match between CR010 and TM00
0 Disables inversion operation
1 Enables inversion operation

The interrupt signal (INTTMO010) is generated even when TOC004 = 0.

LVSO00 LVRO0O Setting of TO00 output status
0 0 No change
0 1 Initial value of TOOO output is low level (TOO0O0 output is cleared to 0).
1 0 Initial value of TOOO output is high level (TOO0O0 output is set to 1).
1 1 Setting prohibited

e LVS00 and LVROO can be used to set the initial value of the TO00 output level. If the initial value does

not have to be set, leave LVS00 and LVRO0O as 00.
e Be sure to set LVS00 and LVR0O when TOEQO = 1.
LVS00, LVRO00, and TOEOO being simultaneously set to 1 is prohibited.

e LVS00 and LVROO are trigger bits. By setting these bits to 1, the initial value of the TO0O0 output level

can be set. Even if these bits are cleared to 0, TO0O0 output is not affected.
e The values of LVS00 and LVRO0O are always 0 when they are read.
e For how to set LVS00 and LVROO, see 7.5.2 Setting LVSOn and LVROn.

e The actual TO00/T1010/P01 pin output is determined depending on PMO1 and P01, besides TO00

output.
TOCO001 TOO0O0 output control on match between CR000 and TM0O
0 Disables inversion operation
1 Enables inversion operation

The interrupt signal (INTTMO0O0O) is generated even when TOCO001 = 0.

TOEOO TOO0O0 output control
0 Disables output (TO00 output fixed to low level)
1 Enables output
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

(12) Reading of 16-bit timer counter On (TMOn)
TMOn can be read without stopping the actual counter, because the count values 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.

Figure 7-63. 16-bit Timer Counter On (TMOn) Read Timing

Count clock [ 1 I I I LI :1 1

TMOnN count value X 0034H X 00?:,5H X 0036H:X 0037H X 0038H :X 0039H X :OO3AH X 003BH
Read buffer X 0034H X __0035H X 0037H X 0038H X 003BH
Read signal l—l I—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

RO1UHO008EJ0401 Rev.4.01 344
Jul 15, 2010 RENESAS



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)
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78K0/Kx2

CHAPTER 17 SERIAL INTERFACE CSIAO

(c)

(d)

Switching MSB/LSB as start bit

Figure 17-12 shows the configuration of serial I/O shift register 0 (SIOA0) and the internal bus. As shown in
the figure, MSB/LSB can be read/written in reverse form.

Switching MSB/LSB as the start bit can be specified using bit 1 (DIRO) of serial operation mode specification
register 0 (CSIMAO).

Figure 17-12. Transfer Bit Order Switching Circuit

Internalbus --———----------17 e i E i E Ml

LSB-first L
MSB-first ——— Read/write gate | | Read/write gate

SOAO latch

SIA0 ———{  Shift register 0 (SI0A0)  |—|D QW

D U G D W B

SOAO0

SCKAQ ——

Start bit switching is realized by switching the bit order for data written to SIOAQ. The SIOAOQ shift order
remains unchanged.
Thus, switching between MSB-first and LSB-first must be performed before writing data to the shift register.

Communication start
Serial communication is started by setting communication data to serial 1/O shift register 0 (SIOAQ0) when the

following two conditions are satisfied.

e Serial interface CSIAQ operation control bit (CSIAEQ) = 1
e Serial communication is not in progress

Caution If CSIAEOQ is set to 1 after data is written to SIOA0, communication does not start.

Upon termination of 8-bit communication, serial communication automatically stops and the interrupt request
flag (ACSIIF) is set.

RO1UHOO08EJ0401 Rev.4.01 529

Jul 15, 2010

RENESAS



<R>

78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

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

SPTO Stop condition trigger
0 Stop condition is not generated.
1 Stop condition is generated (termination of master device’s transfer).

Cautions concerning set timing
» For master reception: Cannot be set to 1 during transfer.

notified of final reception.

e Cannot be set to 1 at the same time as start condition trigger (STTO).
e SPTO bit can be set to 1 only when in master mode.

the output of the ninth clock.
» Setting SPTO bit to 1 and then setting it again before it is cleared to 0 is prohibited.

Can be set to 1 only in the waiting period when ACKEO has been cleared to 0 and slave has been

e For master transmission: A stop condition cannot be generated normally during the acknowledge period. Therefore, set it
during the wait period that follows output of the ninth clock.

e When WTIMO has been cleared to 0, if SPTO bit is set to 1 during the wait period that follows output of eight clocks, note that
a stop condition will be generated during the high-level period of the ninth clock. WTIMO should be changed from 0 to 1
during the wait period following the output of eight clocks, and SPTO bit should be set to 1 during the wait period that follows

Condition for clearing (SPTO0 = 0)

Condition for setting (SPTO = 1)

o Cleared by loss in arbitration

« Automatically cleared after stop condition is detected
e Cleared by LRELO = 1 (exit from communications)

e When IICEOQ = 0 (operation stop)

¢ Reset

o Set by instruction

Caution When bit 3 (TRCO0) of the IIC status register 0 (IICS0) is set to 1 (transmission status), bit 5 (WRELO)
of the IICCO register is set to 1 during the ninth clock and wait is canceled, after which the TRCO bit is
cleared (reception status) and the SDAO line is set to high impedance. Release the wait performed
while the TRC bit is 1 (fransmission status) by writing to the IIC shift register.

Remark Bit 0 (SPT0) becomes 0 when it is read after data setting.

RO1UHO008EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

18.5 I’C Bus Definitions and Control Methods
The following section describes the I°C bus’s serial data communication format and the signals used by the I°C bus.
Figure 18-12 shows the transfer timing for the “start condition”, “address”, “data”, and “stop condition” output via the I°C

bus’s serial data bus.

Figure 18-12. I°C Bus Serial Data Transfer Timing

-

pun e

______ JE ) | S S I S ——

Start Address R/W ACK Data ACK Data ACK Stop
condition condition

The master device generates the start condition, slave address, and stop condition.
The acknowledge (ACK) can be generated by either the master or slave device (normally, it is output by the device that
receives 8-bit data).

The serial clock (SCLO) is continuously output by the master device. However, in the slave device, the SCLO’s low
level period can be extended and a wait can be inserted.

18.5.1 Start conditions

A start condition is met when the SCLO pin is at high level and the SDAO pin changes from high level to low level. The
start conditions for the SCLO pin and SDAO pin are signals that the master device generates to the slave device when
starting a serial transfer. When the device is used as a slave, start conditions can be detected.

Figure 18-13. Start Conditions

_________

SCLO

SDAO

A start condition is output when bit 1 (STTO0) of 1IC control register 0 (IICCO) is set (to 1) after a stop condition has been
detected (SPDO: Bit 0 = 1 in IIC status register 0 (IICS0)). When a start condition is detected, bit 1 (STDO) of IICSO is set
(to 1).
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78K0/Kx2

CHAPTER 18 SERIAL INTERFACE 1ICO

(1) Master operation in single-master system

Initial setting

Communication processing

Figure 18-23. Master Operation in Single-Master System

Initializing 1?C bus™°t®
lICX( XH
IICCCL%:OXXH Selects a transfer clock.
SVAOQ « XXH Sets a local address.

IICFO « OXH

Setting STCEN, IICRSV = 0 Sets a start condition.

1ICCO « XXH
ACKEO = WTIMO = SPIEO = 1
IICEO =1

Setting port

Sets each pin in the I°C mode (see 18.3 (7) Port mode register 6 (PM6)).

Prepares for starting communication
(generates a stop condition).

INTIICO
Interrupt occurs?.

Prepares for starting communication
(generates a start condition).

Starts communication
(specifies an address and transfer
direction).

INTIICO
interrupt occurs?

Waits for data
reception.

Yes

ACKEO =0
WTIMO = WRELO = 1

INTIICO
interrupt occurs?

of acknowledge.

Yes

Waits for detection

Note Release (SCLO and SDAO pins = high level) the I°C bus in conformance with the specifications of the product
that is communicating. If EEPROM is outputting a low level to the SDAO pin, for example, set the SCLO pin in
the output port mode, and output a clock pulse from the output port until the SDAO pin is constantly at high level.

Remark Conform to the specifications of the product that is communicating, with respect to the transmission and

reception formats.
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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 A5

A1:1ICS0=0110x010B
A2: ]ICS0O =0010x110B
A3: 1ICS0 = 0010x100B
A4: 1ICS0 = 0010xx00B
Ab: [ICS0 = 00000001B

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

(6) Operation when arbitration loss occurs (no communication after arbitration loss)
When the device is used as a master in a multi-master system, read the MSTSO bit each time interrupt request
signal INTIICO has occurred to check the arbitration result.

(a) When arbitration loss occurs during transmission of slave address data (when WTIMO = 1)

ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK| SP
Al A2

A1:1ICS0O =01000110B
A2: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

18.6 Timing Charts

When using the I°C bus mode, the master device outputs an address via the serial bus to select one of several slave
devices as its communication partner.

After outputting the slave address, the master device transmits the TRCO bit (bit 3 of IIC status register 0 (IICS0)),
which specifies the data transfer direction, and then starts serial communication with the slave device.

Figures 18-27 and 18-28 show timing charts of the data communication.

IIC shift register 0 (1ICO)’s shift operation is synchronized with the falling edge of the serial clock (SCL0). The transmit
data is transferred to the SOO latch and is output (MSB first) via the SDAO pin.

Data input via the SDAO pin is captured into IICO at the rising edge of SCLO.
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78K0/Kx2

CHAPTER 20

INTERRUPT FUNCTIONS

(2) Interrupt mask flag registers (MKOL, MKOH, MK1L, MK1H)

The interrupt mask flags are used to enable/disable the corresponding maskable interrupt servicing.

MKOL, MKOH, MK1L, and MK1H are set by a 1-bit or 8-bit memory manipulation instruction. When MKOL and MKOH,
and MK1L and MK1H are combined to form 16-bit registers MKO and MK1, they are set by a 16-bit memory

manipulat

ion instruction.

Reset signal generation sets these registers to FFH.

Figure 20-7. Format of Interrupt Mask Flag Registers (MKOL, MKOH, MK1L, MK1H) (78K0/KB2)

Address
Symbol
MKOL

Address
Symbol
MKOH

Address
Symbol
MK1L

Address
Symbol
MK1H

: FFE4H  Afterreset: FFH R/W

<7> <6> <5> <4> <3> <2> <1> <0>
SREMK®6 PMK5 PMK4 PMK3 ‘ PMK2 ‘ PMK1 ‘ PMKO ‘ LVIMK
: FFE5H  Afterreset: FFH R/W
<7> <6> <5> <4> <3> <2> <1> <0>
TMMKO010 | TMMKO000 | TMMK50 TMMKHO | TMMKH1 | DUALMKO STMK6 SRMK6
CSIMK10
STMKO
: FFE6H  Afterreset: FFH R/W
7 6 5 4 <3> 2 <1> <0>
1 1 1 1 TMMK51 1 SRMKO ADMK
: FFE7H Afterreset: FFH R/W
7 6 5 4 3 2 1 <0>
1 1 1 1 1 1 1 1ICMKO
XXMKX Interrupt servicing control
0 Interrupt servicing enabled

Interrupt servicing disabled

Caution Be sure to set bits 2, 4 to 7 of MK1L and bits 1 to 7 of MK1H to 1.
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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 27 FLASH MEMORY

CHAPTER 27 FLASH MEMORY

The 78K0/Kx2 microcontrollers incorporates the flash memory to which a program can be written, erased, and

overwritten while mounted on the board.

27.1 Internal Memory Size Switching Register

Select the internal memory capacity using the internal memory size switching register (IMS).

IMS is set by an 8-bit memory manipulation instruction.

Reset signal generation sets IMS to CFH.

Caution Be sure to set each product to the values shown in Table 27-1 after a reset release.

Figure 27-1. Format of Internal Memory Size Switching Register (IMS)

Address: FFFOH  After reset: CFH R/W

Symbol 7 6 5 4 3 2 1 0
IMS RAM2 RAM1 RAMO 0 ROM3 ROM2 ‘ ROM1 ‘ ROMO
RAM2 RAM1 RAMO Internal high-speed RAM capacity selection
0 0 0 768 bytes
0 1 0 512 bytes
1 1 0 1024 bytes

Other than above

Setting prohibited

ROM3 ROM2 ROM1 ROMO Internal ROM capacity selection

0 0 1 0 8 KB

0 1 0 0 16 KB
0 1 1 0 24 KB
1 0 0 0 32 KB
1 1 0 0 48 KB
1 1 1 1 60 KB

Other than above Setting prohibited

Caution To set the memory size, set IMS and then IXS. Set the memory size so that the internal ROM and
internal expansion RAM areas do not overlap.
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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.
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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.
AC Characteristics

(1) Basic operation (1/2)
(Ta =-40 to +125°C, 2.7 V < Vpp = EVpp < 5.5 V, AVRer < Vpp, Vss = EVss = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (minimum Tey Main Conventional- 40V<Vop<55V 0.1 32 us
instruction execution time) system specification 27V<Vop<40V| 02 32 us
clock (fx) | products
operation | bp7gF05xx
(A2)
Expanded- 27V<Vopb<55V 0.1 32 HS
specification
Products
(1PD78F05xxA
(A2)
Subsystem clock (fsug) operation"*’ 114 122 125 s
Peripheral hardware clock fers fers = fx4 | Conventional- 40V<Vop<55V 20 MHz
frequency (XSEL = | specification 27V <Voo<4.0V 10 | MHz
1) Products
(«PD78F05xx
(A2)
Expanded- 40V<Vop<55V 20 MHz
specification 27V<Vob<4.0V 20 MHz
Products Note 2
(«PD78F05xxA
(A2)
fers = fRH 27V<Vop<55V 7.6 8.4 MHz
(XSEL = 0)
External main system clock fexcLk Conventional-specification | 4.0V <Vop<5.5V| 1.0 20.0 | MHz
frequency Products 27V<Vop<4.0V| 1.0%°° 10.0 | MHz
(uPD78F05xx(A2))
Expanded-specification 27V<Vop<55V]| 1.0%° 20.0 MHz
Products
(uPD78F05xxA(A2))
External main system clock input | texcikd, | Conventional-specification 40V<Vop<55V 24 ns
high-level width, low-level width | texcike Products 27V<Vop<40V| 48 ns
(uPD78F05xx(A2))
Expanded-specification 27V<Vop<55V| 24 ns
Products
(uPD78F05xxA(A2))

Notes 1.

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

2. Characteristics of the main system clock frequency. Set the division clock to be set by a peripheral function

to fxv/2 (10 MHz) or less. The multiplier/divider, however, can operate on fx4 (20 MHz).

3. 2.0 MHz (MIN.) when using UART®6 during on-board programming.
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78K0/Kx2 CHAPTER 32 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

Table 35-1. Soldering Conditions of Conventional-specification Products (¢zPD78F05xx and 78F05xxD) (3/3)

(8) 30-pin plastic SSOP (7.62 mm (300))

1PD78F050xMC(A)-CAB-AX (x = 0 to 3), 78F050xMC(A2)-CAB-AX (x = 0 to 3)
44-pin plastic LQFP (10x10)

uPD78F051xGB(A)-GAF-AX (x = 1 to 3), 78F051xGB(A2)-GAF-AX (x = 1 to 3)
52-pin plastic LQFP (10x10)

uPD78F052xGB(A)-GAG-AX (x = 1 to 7), 78F052xGB(A2)-GAG-AX (x = 110 7)
64-pin plastic LQFP (14x14)

1PD78F053xGC(A)-GAL-AX (x = 1 to 7), 78F053xGC(A2)-GAL-AX (x =1 to 7)
64-pin plastic LQFP (12x12)

uPD78F053xGK(A)-GAJ-AX (x = 1 to 7), 78F053xGK(A2)-GAJ-AX (x = 1t0 7)
80-pin plastic LQFP (14x14)

1PD78F054xGC(A)-GAD-AX (x = 4 to 7), 78F054xGC(A2)-GAD-AX (x = 4 10 7)

Soldering Method Soldering Conditions Recommended
Condition Symbol

Infrared reflow Package peak temperature: 260°C, Time: 60 seconds max. (at 220°C or higher), | IR60-207-3
Count: 3 times or less, Exposure limit: 7 days"** (after that, prebake at 125°C for
20 to 72 hours)

Wave soldering Solder bath temperature: 260°C max., Time: 10 seconds max., Count: Once, WS60-207-1
Preheating temperature: 120°C max. (package surface temperature),
Exposure limit: 7 days"* (after that, prebake at 125°C for 20 to 72 hours)

Partial heating Pin temperature: 350°C max., Time: 3 seconds max. (per pin row) -

Note After opening the dry pack, store it at 25°C or less and 65% RH or less for the allowable storage period.

Caution Do not use different soldering methods together (except for partial heating).
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78K0/Kx2

APPENDIX B NOTES ON TARGET SYSTEM DESIGN

Figure B-10. For 64-Pin GK Package
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Note Height can be adjusted by using space adapters (each adds 2.4 mm)

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"**®

Figure B-11. For 80-Pin GC Package
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