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78K0/Kx2

CHAPTER 2 PIN FUNCTIONS

2.1.4 78K0/KE2

(1) Port functions (1/2): 78K0/KE2

Function Name I/0 Function After Reset | Alternate Function
P00 110 Port 0. Input port TI000
PO1 7-bit I/ port. TI010/TO00
Input/output can be specified in 1-bit units. oo
P02 . . - SO11™*
Use of an on-chip pull-up resistor can be specified by a software
P03 Setting. S 1N°w1
P04 SCKi1""!
P05 TI001™*Y
SS|1 1Note1
P06 TIO11"*Y
TOO1 Note 1
P10 110 Port 1. Input port SCK10/TxD0
P11 8-bit I/0 port. SI10/RxDO
P12 Input/output can be specified in 1-bit units. 5010
Use of an on-chip pull-up resistor can be specified by a software
P13 setting. TxD6
P14 RxD6
P15 TOHO
P16 TOH1/INTP5
P17 TI50/TO50
P20 to P27 110 Port 2. Analog input | ANIO to ANI7
8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P30 1/0 Port 3. Input port INTP1
P31 4-bit 1/0 port. INTP2/OCD1A""?
Input/output can be specified in 1-bit units. o2
P32 . . - INTP3/0CD1B"™"
Use of an on-chip pull-up resistor can be specified by a software
P33 setting. TI51/TO51/INTP4
P40 to P43 1/0 Port 4. Input port -
4-bit 1/0 port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P50 to P53 110 Port 5. Input port -
4-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting.
P60 110 Port 6. Input port SCLO
P61 4-bit 1/0 port. SDAO
QOutput of P60 to P63 is N-ch open-drain output (6 V tolerance).
P62 e N EXSCLO
Input/output can be specified in 1-bit units.
P63 -

Notes 1. Available only in the products whose flash memory is at least 48 KB.
2. ;4PD78F0537D and 78F0537DA (product with on-chip debug function) only
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78K0/Kx2

CHAPTER 3

CPU ARCHITECTURE

Table 3-8. Special Function Register List (4/5)

Address | Special Function Register (SFR) Name|  Symbol R/W | Manipulatable Bit Unit | After | K | K | K| K | K
1Bit | 8Bits [16Bits| Reset | B | C 1 D 1 E | F
2 2 2 2 2
FFA5H | IIC shift register 0 11ICO R/W - v - 00H | v | v |~V | V|V
FFABH | IIC control register 0 1ICCO RW | ~ v - 00H | V[N [V [~ N
FFA7H | Slave address register 0 SVAO RW | - v - 00H | V| N[ V[V
FFA8H | IIC clock selection register 0 lICCLO RW | v - OOH [ V[ N | V| ~V]| A
FFA9H | IIC function expansion register 0 1ICX0 RW | v - 00H | N [ N [ N[N |V
FFAAH | IIC status register 0 11CS0 R V y - 0O0H | v | N | N | AN |V
FFABH | IIC flag register 0 IICFO RW | \ - 00H [N | N | V|~ |
FFACH | Reset control flag register RESF R - \ — fooH™™ " N | N | N NN
FFBOH | 16-bit timer counter 01 TMO1 R - - \ 0000H | — | = | — [Note| V
FFB1H 2
FFB2H | 16-bit timer capture/compare register | CR001 R/W - - \/ 0000H | — | = | = |Note| V
FFB3H | 001 2
FFB4H | 16-bit timer capture/compare register | CRO11 R/W - - \ 0000H | — | = | — [Note|
FFB5H | 011 2
FFB6H | 16-bit imer mode control register 01 | TMCO1 RW | v - 00H [ — | — | — [Note| ¥
2
FFB7H | Prescaler mode register 01 PRMO1 RW | y - 00H | — | = | = |Note| ¥
2
FFB8H | Capture/compare control register 01 | CRCO1 RW | \ - 00H | — | = | = |Note| ¥
2
FFBOH | 16-bit timer output control register 01 | TOCO1 RW | y - 00H | — | = | = |Note| ¥
2
FFBAH | 16-bit timer mode control register 00 | TMCO0 RW | \ - 00H [N | N | V| V|
FFBBH | Prescaler mode register 00 PRMOO RW | y - OOH | N | N[~ |~ |V
FFBCH | Capture/compare control register 00 | CRCO00 RW | \ - 00H [N | N | V]| V|
FFBDH | 16-bit timer output control register 00 | TOC00 RW | \ - 00H [N | N | V| V|
FFBEH | Low-voltage detection register LVIM RW | y — JooH™ | N | N | NN
FFBFH | Low-voltage detection level selection | LVIS RW | v — JooH™ | | N | N | NN
register
FFEOH | Interrupt request flag register OL IFO |IFOL |[RW | y J 00H [~ | N | V| N |
FFE1H | Interrupt request flag register OH IFOH |RW | v OOH [~ | N | V| V]|V
FFE2H | Interrupt request flag register 1L IF1 |IFIL |[RW | \ J 00H [N | N | V| V|
FFE3H | Interrupt request flag register 1H IF1H | R'W v v O00H NN AN NN
FFE4H | Interrupt mask flag register OL MKO | MKOL | RW |+ v \ FFH [ v | v | N | v | &
FFE5H | Interrupt mask flag register OH MKOH | RW | v FFH | N [ N [ N [ N | W
FFEGH | Interrupt mask flag register 1L MK1 | MKIL [ RW | y J FFH | v | N [ v [ N |+
FFE7H | Interrupt mask flag register 1H MK1H | RW | \/ FFH | N | N | V| v |
Notes 1. The reset value of RESF varies depending on the reset source.

2. This register is incorporated only in products whose flash memory is at least 48 KB.

3. The reset values of LVIM and LVIS vary depending on the reset source.
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78K0/Kx2

CHAPTER 5 PORT FUNCTIONS

Figure 5-5. Block Diagram of P04 (2/2)

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

EVoo

Selector

<o

—©) P04/SCK11

™  WReru
l PUO
S PUO4
Alternate
function
RD
rany |
Ny
P |
el
‘_é’ WRPpoRT
31—3 PO
c
= A Output latch
~ (P04)
WRem
PMO
S PM04
Alternate
function
%
PO: Port register 0
PUO: Pull-up resistor option register 0
PMO:  Port mode register 0
RD: Read signal

WRxx: Write signal

Remark

With products not provided with an EVbob or EVss pin, replace EVop with Vob, or replace EVss with Vss.
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

Figure 6-14. Examples of Incorrect Resonator Connection (2/2)

(c) Wiring near high alternating current (d) Current flowing through ground line of oscillator

(potential at points A, B, and C fluctuates)

Vob

Pmn
X2

P[“i r Vs PDI—)‘(Z |
T .9 ]
T

A _
A /B TC

\ High current
7 aliE

Vs

High current

(e) Signals are fetched

Vs! X2

Vo
T

Q[

e

Remark When using the subsystem clock, replace X1 and X2 with XT1 and XT2, respectively. Also, insert resistors
in series on the XT2 side.

Caution 2. When X2 and XT1 are wired in parallel, the crosstalk noise of X2 may increase with XT1, resulting

in malfunctioning.
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78K0/Kx2 CHAPTER 6 CLOCK GENERATOR

6.4.3 When subsystem clock is not used
If it is not necessary to use the subsystem clock™ for low power consumption operations, or if not using the subsystem
clock as an I/O port, set the XT1 and XT2 pins to /0O mode (OSCSELS = 0) and connect them as follows.

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

Input (PM123/PM124 =1):  Independently connect to Vob or Vss via a resistor.
Output (PM123/PM124 = 0): Leave open.

Remark OSCSELS: Bit 4 of clock operation mode select register (OSCCTL)
PM123, PM124: Bits 3 and 4 of port mode register 12 (PM12)

6.4.4 Internal high-speed oscillator

The internal high-speed oscillator is incorporated in the 78K0/Kx2 microcontrollers. Oscillation can be controlled by the
internal oscillation mode register (RCM).

After a reset release, the internal high-speed oscillator automatically starts oscillation (8 MHz (TYP.)).

6.4.5 Internal low-speed oscillator

The internal low-speed oscillator is incorporated in the 78K0/Kx2 microcontrollers.

The internal low-speed oscillation clock is only used as the watchdog timer and the clock of 8-bit timer H1. The internal
low-speed oscillation clock cannot be used as the CPU clock.

“Can be stopped by software” or “Cannot be stopped” can be selected by the option byte. When “Can be stopped by
software” is set, oscillation can be controlled by the internal oscillation mode register (RCM).

After a reset release, the internal low-speed oscillator automatically starts oscillation, and the watchdog timer is driven
(240 kHz (TYP.)) if the watchdog timer operation is enabled using the option byte.

6.4.6 Prescaler
The prescaler generates the CPU clock by dividing the main system clock when the main system clock is selected as
the clock to be supplied to the CPU.

RO1UHO008EJ0401 Rev.4.01 243
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78K0/Kx2

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

Address: FFBAH

Symbol
TMCO00

Figure 7-6. Format of 16-Bit Timer Mode Control Register 00 (TMCO00)

After reset: O0H R/wW
7 6 5 4 3 2 1 <0>
0 0 0 0 TMCO003 TMCO002 TMCO001 OVF00

TMCO003 TMCO002 Operation enable of 16-bit timer/event counter 00
0 0 Disables 16-bit timer/event counter 00 operation. Stops supplying operating clock.

Clears 16-bit timer counter 00 (TMO00).

0 1 Free-running timer mode
1 0 Clear & start mode entered by TI000 pin valid edge input™*®
1 1 Clear & start mode entered upon a match between TM00 and CR000

TMCO001 Condition to reverse timer output (TOO00)
0 * Match between TM0O and CRO0O0 or match between TM0O and CR010
1 * Match between TM0O and CR000 or match between TM0O and CR010

e Trigger input of TI000 pin valid edge
OVFO00 TMOO overflow flag
Clear (0) Clears OVF00 to 0 or TMC003 and TMC002 = 00
Set (1) Overflow occurs.

OVFOO is set to 1 when the value of TM0O changes from FFFFH to 0000H in all the operation modes (free-running
timer mode, clear & start mode entered by TI000 pin valid edge input, and clear & start mode entered upon a match

between TM00 and CR000).
It can also be set to 1 by writing 1 to OVFOO.

Note The TIOO0O0 pin valid edge is set by bits 5 and 4 (ES001, ES000) of prescaler mode register 00 (PRMO00).
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78K0/Kx2 CHAPTER 7 16-BIT TIMER/EVENT COUNTERS 00 AND 01

Figure 7-25. Example of Register Settings in External Event Counter Mode (2/2)

(e) 16-bit timer counter On (TMOn)
By reading TMOn, the count value can be read.

(f) 16-bit capture/compare register 00n (CR0OO0N)
If M is set to CROON, the interrupt signal (INTTMOON) is generated when the number of external events reaches
(M +1).
Setting CROON to 0000H is prohibited.

(g) 16-bit capture/compare register 01n (CR01n)
Usually, CRO1n is not used in the external event counter mode. However, a compare match interrupt
(INTTMO1n) is generated when the set value of CR01n matches the value of TMOn.
Therefore, mask the interrupt request by using the interrupt mask flag (TMMKO1n).

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 9 8-BIT TIMERS HO AND H1

Notes 2. If the peripheral hardware clock (frrs) operates on the internal high-speed oscillation clock (frH) (XSEL = 0),
when 1.8 V < Vop < 2.7 V, the setting of CKS02 = CKS01 = CKS00 = 0 (count clock: frrs) is prohibited.
3. Thisis settable only if 4.0V <Vbop <55 V.
4. Note the following points when selecting the TM50 output as the count clock.
* Mode in which the count clock is cleared and started upon a match of TM50 and CR50 (TMC506 = 0)
Start the operation of 8-bit timer/event counter 50 first and then enable the timer F/F inversion operation
(TMC501 = 1).
¢ PWM mode (TMC506 = 1)
Start the operation of 8-bit timer/event counter 50 first and then set the count clock to make the duty =
50%.
It is not necessary to enable (TOE50 = 1) TO50 output in any mode.

Cautions 1. When TMHEO = 1, setting the other bits of TMHMDO is prohibited. However, TMHMDO can be
refreshed (the same value is written).
2. In the PWM output mode, be sure to set the 8-bit timer H compare register 10 (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).
3. The actual TOHO/P15 pin output is determined depending on PM15 and P15, besides TOHO
output.

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

RO1UHO008EJ0401 Rev.4.01 369
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78K0/Kx2

CHAPTER 11 WATCHDOG TIMER

11.2 Configuration of Watchdog Timer

The watchdog timer includes the following hardware.

Table 11-1. Configuration of Watchdog Timer

ltem

Configuration

Control register Watchdog timer enable register (WDTE)

How the counter operation is controlled, overflow time, and window open period are set by the option byte.

Table 11-2. Setting of Option Bytes and Watchdog Timer

Setting of Watchdog Timer

Option Byte (0080H)

Window open period

Bits 6 and 5 (WINDOW1, WINDOWO)

Controlling counter operation of watchdog timer

Bit 4 (WDTON)

Overflow time of watchdog timer

Bits 3 to 1 (WDCS2 to WDCSO0)

Remark For the option byte, see CHAPTER 26 OPTION BYTE.

Reset

controller

Figure 11-1. Block Diagram of Watchdog Timer
CPU access signal CPU access
error detector
WDCS2 to WDCSO0 of
option byte (0080H)
2'%fgL to
Clock . 217 ffaL O_verfllow "
17-bit s signal
fR/2 ——| input counter elector
controller
Count clear Window size
signal determination

WINDOW1 and WINDOWO
of option byte (0080H)

— Clear, reset control

signal

WDTON of option Watchdog timer e
byte (0080H) register (WDTE)

nable

i

output |——— Internal reset signal

8 Internal bus 2
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78K0/Kx2

CHAPTER 13 A/D CONVERTER

Figure 13-12 shows the relationship between the analog input voltage and the A/D conversion result.

Figure 13-12. Relationship Between Analog Input Voltage and A/D Conversion Result

SAR ADCR
1023 |———————————f ===~ FFCOH
1022 —— [ FF80H
1021 | | | | | R | \ \ \ | FF40H
A/D conversion result b | b | A | 1 1 1
3 ' 00COH
2 —— 0080H
N 0040H
o— 0000H
1 1 3 2 5 3 204310222045 10232047 1
2048 1024 2048 1024 2048 1024 2048 1024 2048 1024 2048
Input voltage/AVrer
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78K0/Kx2

CHAPTER 16 SERIAL INTERFACES CSI10 AND CSI11

Notes 1.

The frequency that can be used for the peripheral hardware clock (frrs) differs depending on the power
supply voltage and product specifications.

Supply Voltage

Conventional-specification Products
(#PD78F05xx and 78F05xxD)

Expanded-specification Products
(#PD78F05xxA and 78F05xxDA)

40V<Vopb<55V

fers <20 MHz

27V<Vop<40V

frrRs < 10 MHz

fers <20 MHz

1.8V<Vop<27V
(Standard products and
(A) grade products only)

frrs <5 MHz

fers <5 MHz

(The values shown in the table above are those when fPRS = fxH (XSEL = 1).)
Set the serial clock to satisfy the following conditions.

Conventional-specification Products (#PD78F05xx and 78F05xxD) and
Expanded-specification Products (#PD78F05xxA and 78F05xxDA)

Supply Voltage

Standard Products

(A) Grade Products

(A2) Grade Products

40V<Vop<55V

Serial clock < 6.25 MHz

Serial clock <5 MHz

Serial clock <5 MHz

27V<Vopb<40V

Serial clock <4 MHz

Serial clock < 2.5 MHz

Serial clock < 2.5 MHz

1.8V<Vop<27V

Serial clock <2 MHz

Serial clock < 1.66 MHz

Do not start communication with the external clock from the SCK10 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.

Cautions 1. Do not write to CSIC10 while CSIE10 = 1 (operation enabled).
2. To use P10/SCK10/TxD0 and P12/SO10 as general-purpose ports, set CSIC10 in the default status

(00H).

3. The phase type of the data clock is type 1 after reset.

Remark frrs: Peripheral hardware clock frequency
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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.

RO1UHO008EJ0401 Rev.4.01 519
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78K0/Kx2 CHAPTER 18 SERIAL INTERFACE 1ICO

18.5.2 Addresses

The address is defined by the 7 bits of data that follow the start condition.

An address is a 7-bit data segment that is output in order to select one of the slave devices that are connected to the
master device via the bus lines. Therefore, each slave device connected via the bus lines must have a unique address.

The slave devices include hardware that detects the start condition and checks whether or not the 7-bit address data
matches the data values stored in slave address register 0 (SVAO). If the address data matches the SVAO register values,
the slave device is selected and communicates with the master device until the master device generates a start condition
or stop condition.

Figure 18-14. Address

SCLO 1 2 3 4 5 6 7 8 9
SDAO \ /A6XA5XA4XA3XA2XA1XAOXR/WX
Address

INTIICO | | Note

Note INTIICO is not issued if data other than a local address or extension code is received during slave device

operation.

The slave address and the eighth bit, which specifies the transfer direction as described in 18.5.3 Transfer direction
specification below, are together written to IIC shift register 0 (IIC0) and are then output. Received addresses are written
to lICO.

The slave address is assigned to the higher 7 bits of IICO register.

18.5.3 Transfer direction specification

In addition to the 7-bit address data, the master device sends 1 bit that specifies the transfer direction.

When this transfer direction specification bit has a value of “0”, it indicates that the master device is transmitting data to
a slave device. When the transfer direction specification bit has a value of “1”, it indicates that the master device is

receiving data from a slave device.

Figure 18-15. Transfer Direction Specification
SCLO 1 2 3 4 5 6 7 8 9

SDAO_\ /A6XA5XA4XA3XA2XA1XAOXEVI\1V/X

Transfer direction specification

Not
INTIICO | | ote

Note INTIICO is not issued if data other than a local address or extension code is received during slave device

operation.
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CHAPTER 22 STANDBY FUNCTION

Cautions 1.

To use the peripheral hardware that stops operation in the STOP mode, and the peripheral hardware
for which the clock that stops oscillating in the STOP mode after the STOP mode is released, restart
the peripheral hardware.

Even if “internal low-speed oscillator can be stopped by software” is selected by the option byte,
the internal low-speed oscillation clock continues in the STOP mode in the status before the STOP
mode is set. To stop the internal low-speed oscillator’s oscillation in the STOP mode, stop it by
software and then execute the STOP instruction.

To shorten oscillation stabilization time after the STOP mode is released when the CPU operates
with the high-speed system clock (X1 oscillation), switch the CPU clock to the internal high-speed
oscillation clock before the execution of the STOP instruction using the following procedure.

<1> Set RSTOP to 0 (starting oscillation of the internal high-speed oscillator) —» <2> Set MCMO to 0
(switching the CPU from X1 oscillation to internal high-speed oscillation) —» <3> Check that MCS is 0
(checking the CPU clock) — <4> Check that RSTS is 1 (checking internal high-speed oscillation
operation) —» <5> Execute the STOP instruction

Before changing the CPU clock from the internal high-speed oscillation clock to the high-speed
system clock (X1 oscillation) after the STOP mode is released, check the oscillation stabilization
time with the oscillation stabilization time counter status register (OSTC).

If the STOP instruction is executed when AMPH = 1, supply of the CPU clock is stopped for 4.06 to
16.12 us after the STOP mode is released when the internal high-speed oscillation clock is selected
as the CPU clock, or for the duration of 160 external clocks when the high-speed system clock
(external clock input) is selected as the CPU clock.

Execute the STOP instruction after having confirmed that the internal high-speed oscillator is
operating stably (RSTS = 1).
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CHAPTER 25 LOW-VOLTAGE DETECTOR

Cautions 3.

(2) Low-voltage detection level selection register (LVIS)

When using LVI as an interrupt, if LVION is cleared (0) in a state below the LVI detection

voltage, an INTLVI signal is generated and LVIIF becomes 1.
. With the conventional-specification products (xPD78F05xx and 78F05xxD), after an LVI

reset has been generated, do not write values to LVIS and LVIM when LVION = 1.

This register selects the low-voltage detection level.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.

The generation of a reset signal other than an LVI reset clears this register to 00H.

Figure 25-3. Format of Low-Voltage Detection Level Selection Register (LVIS)

Address: FFBFH  After reset: O0HNee!  R/W
Symbol 7 6 5 4 3 2 0
LVIS 0 0 0 LVIS3 LVIS2 LVISO
LVIS3 LVIS2 LVIS1 LVISO Detection level
0 0 0 0 Vivio (4.24 V £0.1 V)
0 0 0 1 Vivit (4.09 V £0.1 V)
0 0 1 0 Vivie (3.93 V £0.1 V)
0 0 1 1 Viviz (3.78 V £0.1 V)
0 1 0 0 Vivia (3.62 V £0.1 V)
0 1 0 1 Vivis (3.47 V £0.1 V)
0 1 1 0 Vivie (3.32 V £0.1 V)
0 1 1 1 Vi (3.16 V £0.1 V)
1 0 0 0 Vivie (3.01 V £0.1 V)
1 0 0 1 Vivie (2.85 V £0.1 V)
1 0 1 0 Viviio (2.70 V £0.1 V) V°2
1 0 1 1 Vit (2.55 V 0.1 V)
1 1 0 0 Viviiz (2.39 V £0.1 V)
1 1 0 1 Vivis (2.24 V £0.1 V) "°2
1 1 1 0 Viviia (2.08 V £0.1 V)
)

Vivis (1.93 V £0.1 V) "°2

Notes 1. The value of LVIS is not reset but retained as is, upon a reset by LVI. It is cleared to O0H upon

other resets.

2. Do not set Vwivito to Viviis for (A2) grade products.

Cautions 1.

Be sure to clear bits 4 to 7 to “0”.

Do not change the value of LVIS during LVI operation.

When an input voltage from the external input pin (EXLVI) is detected, the detection
voltage (VexLvi = 1.21 V (TYP.)) is fixed. Therefore, setting of LVIS is not necessary.

With the conventional-specification products (#PD78F05xx and 78F05xxD), after an LVI
reset has been generated, do not write values to LVIS and LVIM when LVION = 1.
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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 33 ELECTRICAL SPECIFICATIONS (A2) GRADE PRODUCTS

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

triLo | triHo
TI000, TI010, TIOO1, TIO11 H

1/fris

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

Interrupt Request Input Timing

tinTL
INTPO to INTP7 \

Key Interrupt Input Timing

Tl Timing

tiNTH

KRO to KR7

tkr
tRsL
RESET l l

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

LVI Circuit Characteristics (Ta = —40 to +125°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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CHAPTER 34 PACKAGE DRAWINGS

34.4 78K0/KE2

* 4PD78F0531GB-UEU-A, 78F0532GB-UEU-A, 78F0533GB-UEU-A, 78F0534GB-UEU-A, 78F0535GB-UEU-A,
78F0536GB-UEU-A, 78F0537GB-UEU-A, 78F0537DGB-UEU-A

64-PIN PLASTIC LQFP(FINE PITCH)(10x10)

HD
D
AT AT AT
48 33
—49 32—
| — I C—
— — \\\
\
—] — L_ "
—] I
—] — j
—] — & L
—] I
— + ——  E Lp
== — e L1 —]
| — —
—] I
— —
/] 1
—] I
1 e 17= (UNIT:mm)
ITEM DIMENSIONS
D 10.00£0.20
E 10.00+0.20
L 7E HD 12.00£0.20
HE 12.00+0.20
-] A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
K v c 0.14578:33
L 0.50
CﬁC :_:_:_:_:_1_ i ﬂ’\L lp  0.60:0.15
i L1 1.00£0.20
Iy s] R
le] 0.50
X 0.08
y 0.08
NOTE ZD 1.25
Each lead centerline is located within 0.08 mm of ZE 125
its true position at maximum material condition. P64GB-50-UEU
RO1UHO008EJ0401 Rev.4.01 898
Jul 15, 2010 XRENESAS



