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78K0/Kx2 CHAPTER 1 OUTLINE

(1) Conventional-specification products (uPD78F05xx and 78F05xxD) (2/3)

<3> When high-speed system clock (X1 oscillation or external clock input) is used and entry RAM is located
outside short direct addressing range

Library Name Processing Time (us)
Normal Model of C Compiler Static Model of C Compiler/Assembler
Min. Max. Min. Max.
Self programming start library 34/fcru
Initialize library 49/fcpu + 485.8125
Mode check library 35/fcru + 374.75 29/fcru + 374.75
Block blank check library 174/fcru + 6382.0625 134/fcru + 6382.0625
Block erase library 174/fcru + 174/fcru + 134/fcpu + 134/fcpu +
31093.875 298948.125 31093.875 298948.125
Word write library 318 (321)/fcru + 318 (321)/fcru + 262 (265)/fcru + 262 (265)/fcru +
644.125 1491.625 644.125 1491.625
Block verify library 174/fcru + 13448.5625 134/fcru + 13448.5625
Self programming end library 34/fcpu
Get information library | Option value: 03H 171 (172 )/fcpu + 432.4375 129 (130)/fcru + 432.4375
Option value: 04H 181 (182)/fcru + 427.875 139 (140)/fcru + 427.875
Option value: 05H 404 (411)/fcpu + 496.125 362 (369)/fcpu + 496.125
Set information library 75/fcru + 75/fcpu + 652400 67fcru + 67fcru+ 652400
79157.6875 79157.6875
EEPROM write library 318 (321)/fcru + 318 (321)/fcru + 262 (265)/fcpPu + 262 (265)/fcpu +
799.875 1647.375 799.875 1647.375

Remarks 1. Values in parentheses indicate values when a write start address structure is located other than in the
internal high-speed RAM.
2. The above processing times are those during stabilized operation of the internal high-speed oscillator
(RSTS =1).
3. fcru: CPU operation clock frequency
4. RSTS: Bit 7 of the internal oscillation mode register (RCM)
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78K0/Kx2 CHAPTER 1 OUTLINE

1.7 Block Diagram

1.7.1 78K0/KB2

TOO00/TI010/PO1 =——|  16-bit timer/
TI000/PO0 event counter 00 <:> <:> Port 0 <Z> P00, PO1
RxD6/P14 (LINSEL)
K Port 1 K 8> P10to P17
TOHO/P15 g-bittimerHo K>
- Port 2 K 4> P20to P23
TOH1/P16 8-bit timer H1 K|
K Port 3 K 4> P30 to P33
t
Internal low-speed < Port 6 K 2" > P60, P61
oscillator
'
- Port 12 K 3" > P120to P122
Watchdog timer
Power on clear/
- POC/LVI
8-bit timer/ low voltage [*=——EXLVI/P120
TISO/TOS0/P17 event counter 50 78K/0 <:> indicator control
Flash
CPU memory
o core Reset control
8-bit timer/ <:>
TIS1/TOS1/P33 event counter 51
@ @ On-chin debug N1 OCDOAN*® /X1, OCD1AN /P31
K—{On-chip debug OCDOB""* /X2, OCD1B"" /P32

RxDO/P11 —|  Serial
TxDO/P10 =— interface UARTO

{

g 0 4 ¢ 4 ¢ g ¢

System
i trol BEGET
RxDEP14 | ol Internal contro RESET
interface UART6 . /
TxD6/P13 high-speed X1/P121
RAM [~—X2/EXCLK/P122
SIO/P11 . Internal h|gh-speed
Serial oscillator
ﬂ/mz interface CSI10
SCK10/P10 =—
Voltage regulator REGC
SDAO/P61 =~—» Serial
SCLO/P60 ~—| interface 1ICO
ANIO/P20 to
ANI3/P23
AVrer A/D converter
AVss
RxD6/P14 (LINSEL)
INTPO/P120 j—’
INTP1/P30 to Interrupt ‘
INTP4/P33 control <:>
V V FLMD!
INTP5/P16 ——= EV Moo 2y Note 2 0
Notes 1. Available only in the products with on-chip debug function.
2. Available only in the 36-pin products.
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78K0/Kx2

CHAPTER 3 CPU ARCHITECTURE

Figure 3-18. Correspondence Between Data Memory and Addressing (4PD78F0526, 78F0526A, 78F0536,

78F0536A, 78F0546, and 78F0546A)

Direct addressing

Register indirect addressing

Based addressing

Based indexed addressing

FFFFH
Special function registers (SFR) SFR addressing
256 x 8 bits
FF2OM(
FF1FH
FFOOH
FEFFH . )
General-purpose registers Register addressing
FEEOH 32 x 8 bits | Short direct
FEDFH - addressing
-~ Internal high-speed RAM -
1024 x 8 bits
FE20H} ]
FE1FH
FBOOH
FAFFH
FA20H Reserved
FA1FH
Buffer RAM
32 x 8 bitgNote !
FAOOH
FOFFH
F800H Reserved
F7FFH
0 Internal expansion RAM =
4096 x 8 bits
16384 x 8 bits
(memory bank 2)Note 2
E8O00H
E7FFH
Reserved
C000H
BFFFH
Flash memory
-+ 16384 x 8 bits ~
(memory bank Q)Nete2
8000H
TFFFH
16384 x 8 bits
A Flash memory L \(memory bank 3Nete2
T 32768 x 8 bits T 1essaxenis
(memory bank 1)Note 2
0000H
Notes 1.

The buffer RAM is incorporated only in the xPD78F0546 and 78F0546A (78K0/KF2). The area from FAOOH
to FA1FH cannot be used with the /PD78F0526, 78F0526A, 78F0536 and 78F0536A.
2. To branch to or address a memory bank that is not set by the memory bank select register (BANK), change

the setting of the memory bank by using BANK.
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78K0/Kx2

CHAPTER 3 CPU ARCHITECTURE

SP

SP

Figure 3-23. Data to Be Saved to Stack Memory

(@) PUSH rp instruction (when SP = FEEOH)

— FEEOH

FEDFH

Register pair higher

l«—— FEDEH

Register pair lower

(b) CALL, CALLF, CALLT instructions (when SP = FEEOH)

SP

SP

SP

SP

= FEEOH

FEDFH

PC15 to PC8

l«—— FEDEH

PC7 to PCO

(c) Interrupt, BRK instructions (when SP = FEEQOH)

FEEOH = FEEOH
: FEDFH PSW
| FEDEH PC15 to PC8
v

FEDDH <« FEDDH PC7 to PCO
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78K0/Kx2 CHAPTER 3 CPU ARCHITECTURE

3.4.2 Register addressing

[Function]

The general-purpose register to be specified is accessed as an operand with the register bank select flags (RBSO0 to
RBS1) and the register specify codes of an operation code.

Register addressing is carried out when an instruction with the following operand format is executed. When an 8-bit
register is specified, one of the eight registers is specified with 3 bits in the operation code.

[Operand format]

Identifier Description
r X,A,C,B,ED,LH
s AX, BC, DE, HL

‘r and ‘rp’ can be described by absolute names (RO to R7 and RPO to RP3) as well as function names (X, A, C, B, E,
D, L, H, AX, BC, DE, and HL).

[Description example]
MOV A, C; when selecting C register as r

Operation code 01 100 0 1 0|
L |

—— Register specify code

INCW DE; when selecting DE register pair as rp

Operation code 100 0 0 10 0|

LL Register specify code

RO1UHO008EJ0401 Rev.4.01 140
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78K0/Kx2

CHAPTER 6 CLOCK GENERATOR

(b) To stop X1 oscillation (disabling external clock input) by setting MSTOP to 1
<1> Confirming the CPU clock status (PCC and MCM registers)
Confirm with CLS and MCS that the CPU is operating on a clock other than the high-speed system clock.
When CLS = 0 and MCS = 1, the high-speed system clock is supplied to the CPU, so change the CPU
clock to a clock other than the high-speed system clock.

e 78K0/KB2

MCS

CPU Clock Status

0

Internal high-speed oscillation clock

1

High-speed system clock

e 78K0/KC2, 78K0/KD2, 78K0/KE2, and 78K0/KF2

CLS MCS CPU Clock Status
0 0 Internal high-speed oscillation clock
0 1 High-speed system clock

1

X

Subsystem clock

<2> Stopping the high-speed system clock (MOC register)
When MSTOP is set to 1, X1 oscillation is stopped (the input of the external clock is disabled).

Caution Be sure to confirm that MCS = 0 or CLS = 1 when setting MSTOP to 1. In addition, stop
peripheral hardware that is operating on the high-speed system clock.

6.6.2 Example of controlling internal high-speed oscillation clock

The following describes examples of clock setting procedures for the following cases.
(1) When restarting oscillation of the internal high-speed oscillation clock
(2) When using internal high-speed oscillation clock as CPU clock, and internal high-speed oscillation clock or high-

speed system clock as peripheral hardware clock

(3) When stopping the internal high-speed oscillation clock
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78K0/Kx2 CHAPTER 8 8-BIT TIMER/EVENT COUNTERS 50 AND 51

(3) Port mode registers 1 and 3 (PM1, PM3)
These registers set port 1 and 3 input/output in 1-bit units.
When using the P17/TO50/TI50 and P33/TO51/TI51/INTP4 pins for timer output, clear PM17 and PM33 and the
output latches of P17 and P33 to 0.
When using the P17/TO50/TI50 and P33/TO51/TI51/INTP4 pins for timer input, set PM17 and PM33 to 1. The output
latches of P17 and P33 at this time may be 0 or 1.
PM1 and PM3 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH.

Figure 8-9. Format of Port Mode Register 1 (PM1)

Address: FF21H  After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM1 | PM17 | PM16 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 |
PM1n P1n pin I/O mode selection (n =0 to 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Figure 8-10. Format of Port Mode Register 3 (PM3)

Address: FF23H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM3 | 1 | 1 | 1 | 1 | PM33 | PM32 | PM31 | PM30 |
PM3n P3n pin I/O mode selection (n =0 to 3)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
RO1UHO008EJ0401 Rev.4.01 353
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78K0/Kx2 CHAPTER 12 CLOCK OUTPUT/BUZZER OUTPUT CONTROLLER

12.4 Operations of Clock Output/Buzzer Output Controller

12.4.1 Operation as clock output
The clock pulse is output as the following procedure.

<1> Select the clock pulse output frequency with bits 0 to 3 (CCSO0 to CCS3) of the clock output selection register
(CKS) (clock pulse output in disabled status).
<2> Set bit 4 (CLOE) of CKS to 1 to enable clock output.

Remark The clock output controller is designed not to output pulses with a small width during output enable/disable
switching of the clock output. As shown in Figure 12-6, be sure to start output from the low period of the

clock (marked with * in the figure). When stopping output, do so after the high-level period of the clock.

Figure 12-6. Remote Control Output Application Example

oLoe __ | I I W I R I

12.4.2 Operation as buzzer output
The buzzer frequency is output as the following procedure.

<1> Select the buzzer output frequency with bits 5 and 6 (BCS0, BCS1) of the clock output selection register (CKS)
(buzzer output in disabled status).
<2> Set bit 7 (BZOE) of CKS to 1 to enable buzzer output.

RO1UHO008EJ0401 Rev.4.01 408
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78K0/Kx2 CHAPTER 13 A/D CONVERTER

Figure 13-4. Timing Chart When Comparator Is Used

; Comparator operation

ADCE |
Comparator / ’\:

Conversion , Conversion , Conversion | Conversion
1 Lo—— . T e T . et
' operation waiting ' operation ' stopped
ADCS
- 1
Note:

=

Note To stabilize the internal circuit, the time from the rising of the ADCE bit to the falling of the ADCS bit must be 1

us or longer.

Cautions 1. A/D conversion must be stopped before rewriting bits FRO to FR2, LV1, and LVO0 to values other

than the identical data.

2. If data is written to ADM, a wait cycle is generated. Do not write data to ADM when the peripheral

hardware clock (frrs) is stopped. For details, see CHAPTER 36 CAUTIONS FOR WAIT.

RO1UHOO08EJ0401 Rev.4.01
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78K0/Kx2 CHAPTER 13 A/D CONVERTER

The setting methods are described below.

<1> Set bit 0 (ADCE) of the A/D converter mode register (ADM) to 1.
<2> Set the channel to be used in the analog input mode by using bits 3 to 0 (ADPC3 to ADPCO) of the A/D port
configuration register (ADPC) and bits 7 to 0 (PM27 to PM20) of port mode register 2 (PM2).
<3> Select conversion time by using bits 5 to 1 (FR2 to FRO, LV1, and LV0) of ADM.
<4> Select a channel to be used by using bits 2 to 0 (ADS2 to ADSO0) of the analog input channel specification
register (ADS).
<5> Set bit 7 (ADCS) of ADM to 1 to start A/D conversion.
<6> When one A/D conversion has been completed, an interrupt request signal (INTAD) is generated.
<7> Transfer the A/D conversion data to the A/D conversion result register (ADCR, ADCRH).
<Change the channel>
<8> Change the channel using bits 2 to 0 (ADS2 to ADS0) of ADS to start A/D conversion.
<9> When one A/D conversion has been completed, an interrupt request signal (INTAD) is generated.
<10> Transfer the A/D conversion data to the A/D conversion result register (ADCR, ADCRH).
<Complete A/D conversion>
<11> Clear ADCS to 0.
<12> Clear ADCE to 0.

Cautions 1. Make sure the period of <1> to <5> is 1 us or more.
2. <1> may be done between <2> and <4>.
3. <1> can be omitted. However, ignore data of the first conversion after <5> in this case.
4. The period from <6> to <9> differs from the conversion time set using bits 5 to 1 (FR2 to FRO,
LV1, LVO) of ADM. The period from <8> to <9> is the conversion time set using FR2 to FRO,
LV1, and LVO.
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78K0/Kx2 CHAPTER 17 SERIAL INTERFACE CSIAO

(7) Automatic data transfer address count register 0 (ADTCO0)
This is a register used to indicate buffer RAM addresses during automatic transfer. When automatic transfer is
stopped, the data position when transfer stopped can be ascertained by reading ADTCO register value.
This register can be read by an 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H. However, reading from ADTCO is prohibited when bit 0
(TSFO) of serial status register 0 (CSISO0) = 1.

Figure 17-8. Format of Automatic Data Transfer Address Count Register 0 (ADTCO0)

Address: FF97H  After reset: 00H R

Symbol 7 6 5 4 3 2 1 0

ADTCO | 0 ‘ 0 ‘ 0 ADTCO04 ADTCO3 ADTCO02 ADTCO1 ADTPOO

(8) Port mode register 14 (PM14)
This register sets port 14 input/output in 1-bit units.
When using P142/SCKAO pin as the clock output of the serial interface, clear PM142 to 0 and set the output latch
of P142to 1.
When using P144/SOA0 and P145/STBO pins as the data output or strobe output of the serial interface, clear
PM144, PM145, and the output latches of P144 and P145 to 0.
When using P141/BUSY0, P142/SCKAOQ, and P143/SIA0 pins as the busy input, clock input, or data input of the
serial interface, set PM141, PM142, and PM143 to 1. At this time, the output latches of P141, P142, and P143
may be 0 or 1.

PM14 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to FFH.

Figure 17-9. Format of Port Mode Register 14 (PM14)

Address: FF2EH Afterreset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM14 | 1 | 1 | PM145 | PM144 | PM143 | PM142 | PM141 | PM140 |
PM14n P14n pin 1/0 mode selection (n =0 to 5)
0 Output mode (output buffer on)
1 Input mode (output buffer off)
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78K0/Kx2

CHAPTER 17 SERIAL INTERFACE CSIAO

(2) Automatic transmit/receive data setting
Here is an example of the procedure for successively transmitting/receiving data as the master.

<1>

<2>

<3>

<4>

<5>

<6>

<7>

<8>

<9>

Enable CSIAO to operate by setting bit 7 (CSIAEOQ) of serial operation mode specification register 0
(CSIMAO) to 1 (the buffer RAM can now be accessed).

Select a serial clock by using serial status register 0 (CSISO0).

Set the division ratio of the serial clock by using division value selection register 0 (BRGCAO), and specify a
communication rate.

Sequentially write data to be transmitted to the buffer RAM, starting from the least significant address
FAOOH, up to FA1FH. Data is transmitted from the lowest address, continuing on to higher addresses.

Set “number of data items to be transmitted — 1” to automatic data transfer address point specification
register 0 (ADTPO).

Set bits 6 (ATEQ) and 4 (MASTERO) of CSIMAO to select a master operation in the automatic
communication mode.

Set bits 3 (TXEAOQ) and 2 (RXEAOQ) of CSIMAO to 1 to enable transmission/reception.

Set the transmission interval of data to the automatic data transfer interval specification register (ADTIO).
Automatic transmit/receive processing is started when bit 0 (ATSTAO) of serial trigger register 0 (CSITO) is
setto 1.

Caution Take the relationship with the other communicating party into consideration when setting
the port mode register and port register.

Operations <1> to <9> execute the following operation.

After the buffer RAM data indicated by automatic data transfer address count register 0 (ADTCO) is
transferred to SIOAOQ, transmission is carried out (start of automatic transmission/reception).

The received data is written to the buffer RAM address indicated by ADTCO.

ADTCO is incremented and the next data transmission/reception is carried out. Data
transmission/reception continues until the ADTCO incremental output matches the set value of automatic
data transfer address point specification register 0 (ADTPO) (end of automatic transmission/reception).
However, if bit 5 (ATMO) of CSIMAO is set to 1 (repeat mode), ADTCO is cleared after a match between
ADTPO and ADTCO, and then repeated transmission/reception is started.

When automatic transmission/reception is terminated, an interrupt request (INTACSI) is generated and bit
0 (TSFO0) of CSISO is cleared.

To continue transmitting the next data, set the new data to the buffer RAM, and set “number of data to be
transmitted — 1” to ADTPO. After setting the number of data, set ATSTAO to 1.
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78K0/Kx2 CHAPTER 17 SERIAL INTERFACE CSIAO

(d) Data format
Data is changed in synchronization with the SCKAO falling edge as shown below.
The data length is fixed to 8 bits and the data transfer direction can be switched by the specification of bit 1
(DIRO) of serial operation mode specification register 0 (CSIMAO).

Figure 17-21. Format of CSIAO Transmit/Receive Data

(a) MSB-first (DIRO bit = 0)

SCKAO0

SIA0 X DO7 X DO6 X DO5 X DO4 X DO3 X DO2 X DO1 X DOO
SOA0 X DI7 X DI6 X DI5 X Dl4 X DI3 X DI2 X DI X DIo

(b) LSB-first (DIRO bit = 1)

SCKAO0

SIA0 X DOO X DO1 X DO2 X DO3 X DO4 X DO5 X DO6 X DO7
SOA0 X DIO X DIt X DI2 X DI3 X Dl4 X DI5 X Dl6 X DI7
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78K0/Kx2

CHAPTER 18 SERIAL INTERFACE 1ICO

Figure 18-6. Format of IIC Status Register 0 (IICS0) (2/3)

colo Detection of matching addresses
0 Addresses do not match.
1 Addresses match.

Condition for clearing (COIO = 0)

Condition for setting (COIO = 1)

* When a start condition is detected

» When a stop condition is detected

e Cleared by LRELO = 1 (exit from communications)
* When [ICEO changes from 1 to 0 (operation stop)
o Reset

* When the received address matches the local address
(slave address register 0 (SVAO0))
(set at the rising edge of the eighth clock).

TRCO Detection of transmit/receive status
0 Receive status (other than transmit status). The SDAQO line is set for high impedance.
1 Transmit status. The value in the SOO latch is enabled for output to the SDAO line (valid starting at the
falling edge of the first byte’s ninth clock).

Condition for clearing (TRCO = 0)

Condition for setting (TRCO = 1)

<Both master and slave>

* When a stop condition is detected

o Cleared by LRELO = 1 (exit from communications)

e When the IICEO bit changes from 1 to O (operation
stop)

e Cleared by WRELO = 1" (wait cancel)

e When the ALDO bit changes from 0 to 1 (arbitration
loss)

* Reset

e When not used for communication (MSTS0, EXCO,
COI0 =0)

<Master>

o When “1” is output to the first byte’s LSB (transfer
direction specification bit)

<Slave>

* When a start condition is detected

e When “0” is input to the first byte’s LSB (transfer direction
specification bit)

<Master>

» When a start condition is generated

e When 0 (master transmission) is output to the LSB
(transfer direction specification bit) of the first byte
(during address transfer)

<Slave>

o When 1 (slave transmission) is input to the LSB (transfer
direction specification bit) of the first byte from the
master (during address transfer)

Note

When bit 3 (TRCO) of the IIC status register 0 (IICSO0) is set to 1 (transmission status), bit 5 (WRELO) of

the 1IC control register 0 (IICCO) is set to 1 during the ninth clock and wait is canceled, after which the
TRCO bit is cleared (reception status) and the SDAAO line is set to high impedance. Release the wait
performed while TRCO bit is 1 (transmission status) by writing to the IIC shift register.

Remark LRELO: Bit 6 of IIC control register 0 (1ICCO)

IICEO: Bit 7 of lIC control register 0 (IICCO)
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78K0/Kx2

CHAPTER 20

INTERRUPT FUNCTIONS

Figure 20-13. Format of Priority Specification Flag Registers (PROL, PROH, PR1L, PR1H) (78K0/KC2)

Address: FFE8H  After reset: FFH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PROL SREPR6 PPR5 PPR4 PPR3 PPR2 PPR1 PPRO LVIPR
Address: FFEQH  After reset: FFH R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PROH TMPRO10 | TMPR000O | TMPR50 TMPRHO TMPRH1 DUALPRO STPR6 SRPR6
CSIPR10
STPRO
Address: FFEAH  After reset: FFH R/W
Symbol 7 <6> <5> <4> <3> <2> <1> <0>
PR1L 1 PPR6"™"" WTPR KRPR TMPR51 WTIPR SRPRO ADPR
Address: FFEBH  After reset: FFH R/W
Symbol 7 6 5 4 3 2 1 <0>
PR1H 1 1 1 1 1 1 1 IICPRO
DMUPR"*?
XXPRX Priority level selection
0 High priority level
1 Low priority level

Notes 1. 48-pin products only.

2. Products whose flash memory is at least 48 KB only.

Cautions 1. Be sure to set bits 6 and 7 of PR1L to 1 in the 38-pin and 44-pin products.
Be sure to set bit 7 of PR1L to 1 in the 48-pin products.

2. Be sure to set bits 1 to 7 of PR1H to 1.
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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.

X1 Oscillator Characteristics
(Ta=-40to +85°C, 1.8 V< Vpp = EVpop < 5.5V, Vss = EVss = AVss = 0 V)

Resonator | Recommended Circuit Parameter Conditions MIN. TYP. MAX. Unit
Ceramic X1 clock Conventional- | 4.0V <Vop<5.5V | 1.0""°? 20.0 MHz
resonator, oscillation specification
Crystal v | frequency (b)™" | Products 27V<Voo <40V | 1.0% 10.0
resonator o X1 X2£ (PD78F05xx,
; 78F05xxD)
IS (1 1.8V<Vop<27V | 1.0 5.0
i|IC1e C2=i o2
i * H Xpanaea- . <Vbb <b. . .
: : E ded 27V <V 55V | 1.0 20.0
L specification | 4 gy <vop<27V | 1.0 5.0
Products
(4PD78F05xxA,
78F05xxDA)

Notes 1. Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.

2. 1t

Cautions 1.

is 2.0 MHz (MIN.) when programming on the board via UART®6.

When using the X1 oscillator, wire as follows in the area enclosed by the broken lines in the above
figures to avoid an adverse effect from wiring capacitance.

¢ Keep the wiring length as short as possible.

¢ Do not cross the wiring with the other signal lines.

¢ Do not route the wiring near a signal line through which a high fluctuating current flows.
* Always make the ground point of the oscillator capacitor the same potential as Vss.

¢ Do not ground the capacitor to a ground pattern through which a high current flows.

¢ Do not fetch signals from the oscillator.

Since the CPU is started by the internal high-speed oscillation clock after a reset release, check the
X1 clock oscillation stabilization time using the oscillation stabilization time counter status register
(OSTC) by the user. Determine the oscillation stabilization time of the OSTC register and oscillation
stabilization time select register (OSTS) after sufficiently evaluating the oscillation stabilization time
with the resonator to be used.

RO1UHOO08EJ0401 Rev.4.01

Jul 15, 2010

776
RENESAS



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.

Tcy vs. Vob (Main System Clock Operation)

<1> Conventional-specification Products (4PD78F05xx, 78F05xxD)

100
) ESSRRR R
10
5.0
Guaranteed
operation range
@ (The gray portion
X 20 is applicable only
5 if AMPH =1 is set.)
2
s 1.0
£
k%)
ES
O 04
1 \\
0.2 : N
0.1
0.01

0 10 /20 /30 40 505560
18 27
Supply voltage Voo [V]

<2> Expanded-specification Products (xPD78F05xxA, 78F05xxDA)

100
32 oo
10
5.0
Guaranteed
operation range
@ (The gray portion
X 20 is applicable only
3 if AMPH =1 is set.)
L
s 10
£
o
ES
O 04
N
0.2
0.1
0.01
0 10 /20 /30 40 5095960
1.8 2.7
Supply voltage Voo [V]
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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 32 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

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

LVI Circuit Characteristics (Ta = -40 to +110°C, Vroc < Vop = EVpp < 5.5 V, AVRer < Vpp, Vss = EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection Supply voltage level Vivio 4.14 4.24 4.34
voltage Vi 399 | 409 | 4.19 v
Viviz 3.83 3.93 4.03 \Y
Vivis 3.68 3.78 3.88 \Y
Vivia 3.52 3.62 3.72 \Y
Vivis 3.37 3.47 3.57 \Y
Vivie 3.22 3.32 3.42 \Y
Viviz 3.06 3.16 3.26 \Y
Vivis 2.91 3.01 3.11 \Y
Vivie 2.75 2.85 2.95 \Y
External input pin**®" | EXLVI | EXLVI < Vop, 2.7 V<VDD<5.5V 1.11 1.21 1.31 \Y
Minimum pulse width tw 200 )7
Operation stabilization wait time"**? | tuwarr 10 1S

Notes 1. The EXLVI/P120/INTPO pin is used.

2. Time required from setting bit 7 (LVION) of the low-voltage detection register (LVIM) to

stabilization

Remark Vivin-1)>Vwvnin=1t09

LVI Circuit Timing

Supply voltage
(Vob)

Detection voltage (MAX.) | ---
Detection voltage (TYP.) [---

Detection voltage (MIN.)

1 to operation

towair i i
LVION « 1 Time
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78K0/Kx2

CHAPTER 34 PACKAGE DRAWINGS

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

o 4PD78F0531AFC-AA1-A, 78F0532AFC-AA1-A, 78F0533AFC-AA1-A, 78F0534AFC-AA1-A, 78F0535AFC-AAT-A,
78F0536AFC-AA1-A, 78F0537AFC-AA1-A, 78F0537DAFC-AA1-A

64-PIN PLASTIC FLGA(5x5)

60xgb [ 9x ®| S| AB|

SlwlsA] ZE ZD [e]
Ele@ooooa 8
00000000 |7
B 60000000 |6
T . 1L 00O o+o 000 |5
©o0o000000 |[43%
- "0o0o00loooo |3
O} Oooo0looo00O |2
@o 0 0|0 o o/ 1
A OR
HGFEDCBA
INDEX MARK lw|s|B] 3.90 —E)
A
\
|
|
\
oy s
DETAIL OF © PART DETAIL OF O PART DETAIL OF (E) PART
. [070£0.05 R0.17+0.05 R0.1740.05  0.70+0.05 (UNIT:mm)
\ ~0.55:0.05 R0.12+0.05 R0.1240.05 0.55£0.05— ITEM _DIMENSIONS
—0.75 0.75 D 5.00+0.10
~0.55 0.55— E 5.0040.10
w 0.20
& le] 0.50
// A 0.91+0.07
ob 4& b 0.24+0.05
(Land pad) N X 0.05
00.34+0.05 y 0.08
(Aperture of 0.55 0.55 R0.275+0.05 S oz0
solder resist) 0.75 0.75 " 5 o075
0.55+0.05 0.55+0.05 R0.35+0.05 e o
0.70+0.05 0.70+0.05 T TVYE
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