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78K0/1x2

CHAPTER 2 PIN FUNCTIONS

(g) SSI1

This is a chip select input pin of serial interface CSI11.

2.2.2 P20 to P27 (port 2)

P20 to P27 function as an I/0O port. These pins also function as pins for A/D converter analog input, operational

amplifier 1/0, and PGA input.

78K0/1Y2

78K0/1A2

78K0/1B2

16 Pins

20 Pins

30 Pins/32 Pins

P20/ANIO

P20/ANIO/AMP-Not

P20/ANIO/AMP-NOt

P21/ANI1/PGAINNt

P21/ANI1/AMPOUTN®/pGAINNOt

P21/ANI1/AMPOUTN®e/PGAINNOE

P22/ANI2/AMP-+NOte

P22/ANI2/AMP+NOt

P23/ANI3/CMP2+

P23/ANI3/CMP2+

P23/ANI3/CMP2+

P24/ANI4/CMPO+

P24/ANI14/CMPO+

P24/ANI4/CMPO+

P25/ANI5/CMP1+

P25/ANI5/CMP1+

P25/ANI5/CMP1+

P26/ANI6/CMPCOM

P27/ANI7

Note Products with operational amplifier only

The following operation modes can be specified in 1-bit units.

(1) Port mode

P20 to P27 function as an I/O port. P20 to P27 can be set to input or output port in 1-bit units using port mode

register 2 (PM2).

(2) Control mode

P20 to P27 function as A/D converter analog input, operational amplifier /0, and PGA input.

(a) ANIO to ANI7

These are A/D converter analog input pins. When using these pins as analog input pins, refer to (5) ANI0/P20
to ANI7/P27 and ANI8/P70 in 11.6 Cautions for A/D Converter.

(b) AMP+, AMP-

These are operational amplifier input pins.

(c) AMPOUT

This is an operational amplifier output pin.

(d) PGAIN

This is a PGA (Programmable gain amplifier) input pin.

(e) CMPO+to CMP2+

These are comparator input pins.
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78K0/1x2 CHAPTER 5 CLOCK GENERATOR

(7) Oscillation stabilization time select register (OSTS)
This register is used to select the X1 clock oscillation stabilization wait time when the STOP mode is released.
When the X1 clock is selected as the CPU clock, the operation waits for the time set using OSTS after the STOP
mode is released.
When the internal high-speed oscillation clock is selected as the CPU clock, confirm with OSTC that the desired
oscillation stabilization time has elapsed after the STOP mode is released. The oscillation stabilization time can be
checked up to the time set using OSTC.
OSTS can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets OSTS to 05H.

Figure 5-8. Format of Oscillation Stabilization Time Select Register (OSTS)

Address: FFA4H After reset: 05H R/W

Symbol 7 6 5 4 3 2 1 0
OSTS 0 0 0 0 0 0STS2 0STS1 OSTS0
OSTS2 OSTSH1 OSTS0 Oscillation stabilization time selection
fx = 10 MHz

0 0 1 2"fix 204.8 us

0 1 0 2"3x 819.2 us

0 1 1 2"fix 1.64 ms

1 0 0 2"« 3.27 ms

1 0 1 2"/fx 6.55 ms

Other than above Setting prohibited

Cautions 1. To set the STOP mode when the X1 clock is used as the CPU clock, set OSTS before
executing the STOP instruction.

2. Do not change the value of the OSTS register during the X1 clock oscillation
stabilization time.

3. The oscillation stabilization time counter counts up to the oscillation stabilization
time set by OSTS. If the STOP mode is entered and then released while the internal
high-speed oscillation clock is being used as the CPU clock, set the oscillation
stabilization time as follows.

¢ Desired OSTC oscillation stabilization time < Oscillation stabilization time set
by OSTS
Note, therefore, that only the status up to the oscillation stabilization time set by
OSTS is set to OSTC after STOP mode is released.

4. The X1 clock oscillation stabilization wait time does not include the time until clock

oscillation starts (“a” below).

STOP mode release

X1 pinvoltage l
waveform

Remark fx: X1 clock oscillation frequency
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78K0/1x2

CHAPTER 6 16-BIT TIMERS X0 AND X1

Figure 6-11. Format of 16-Bit Timer X1 Operation Control Register 2 (TX1CTL2)

Address: FF96H After reset: 00H R/W

Symbol 7 6 5 4 3 2 <1>
TX1CTL2 0 0 0 0 0 0 TX1ADEN
TX1ADEN Control of generating A/D conversion synchronization trigger from TMX1
0 Disables generating A/D conversion synchronization trigger
1 Enables generating A/D conversion synchronization triggerNOte
TX1CCS TX1CCRO register operation
0 Operates as compare register"°'
1 Operates as capture register

Note When enabling generation of the A/D conversion synchronization trigger (TX1ADEN = 1), set the TX1CCRO
register to operate as a compare register (TX1CCS = 0), because the A/D conversion synchronization trigger is
generated upon a match between the counter and the TX1CCRO register.

Cautions 1. During the 16-bit timer operation, setting the other bits of TX1CTL2 is prohibited. However,
TX1CTL2 can be refreshed (the same value is written).

2. The registers used by the A/D converter (ADMO0, ADPC0, ADPC1, ADS) can be rewritten while the

16-bit timer X1 is operating.

3. A/D conversion synchronization triggers that occur while A/D conversion is stopped (ADCS = 0)

are invalid. A/D conversion synchronization triggers that occur after A/D conversion has been

enabled (ADCS = 1) are valid.

(4) 16-bit timer X0 operation control register 3 (TX0CTL3)
TXOCTLS is a register that sets the mode of the interlocking function with comparator 2 and INTPO, and sets the
operation when restarting upon comparator output.

TXOCTL3 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears TXOCTL3 to 00H.
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78K0/1x2 CHAPTER 7 16-BIT TIMER/EVENT COUNTER 00

Figure 7-42. Example of Register Settings for PPG Output Operation (1/2)

(a) 16-bit timer mode control register 00 (TMCO00)

TMC003 TMC002 TMCOOL OVFO0
Lo [ ol of ol 2 [ 1 [ of o]

L’J

(b) Capture/compare control register 00 (CRC00)

Clears and starts on match
between TM0O and CR000.

CRC002 CRC001 CRC000
Lo [ o ol ol ol ol ol o]

—— CRO000 used as
compare register

CRO010 used as
compare register

(c) 16-bit timer output control register 00 (TOC00)

OSPTO0 OSPEOO TOC004 LVSO00 LVROO TOC001 TOEOO

o [ o o] ] on | on | 1 ] 1|

\;J \—’—‘ \— Enables TO00 output

Specifies initial value of
TOO0O0 output F/F

‘ 11: Inverts TOOO output on
match between TMOO
and CR0O00/CRO010.

00: Disables one-shot pulse
output

(d) Prescaler mode register 00 (PRM00)

ES110 ES100 ESO010 ES000 3 2 PRMO001 PRMO000O

| 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0/1 ‘ 0/1 |

\—l—‘— Selects count clock

RO1UHO010EJO0500 Rev.5.00
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78K0/1x2 CHAPTER 7 16-BIT TIMER/EVENT COUNTER 00

Figure 7-52. Example of Register Settings for Pulse Width Measurement (2/2)

(e) 16-bit timer counter 00 (TMO0O0)
By reading TMOO, the count value can be read.

(f) 16-bit capture/compare register 000 (CR000)
This register is used as a capture register. Either the TI000 or TI010 pin is selected as a capture trigger. When a
specified edge of the capture trigger is detected, the count value of TMOO is stored in CR000.

(g) 16-bit capture/compare register 010 (CR010)
This register is used as a capture register. The signal input to the TI0O00 pin is used as a capture trigger. When
the capture trigger is detected, the count value of TMOO is stored in CR010.
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78K0/1x2 CHAPTER 11 A/D CONVERTER

(8) 8-bit A/D conversion result register L (ADCRL)
The A/D conversion result is loaded from the successive approximation register to this register each time A/D
conversion is completed, and the ADCRH register stores the lower 8 bits of the A/D conversion resullt.

(9) 8-bit A/D conversion result register H (ADCRH)
The A/D conversion result is loaded from the successive approximation register to this register each time A/D
conversion is completed, and the ADCRH register stores the higher 8 bits of the A/D conversion result.

(10) 10-bit A/D conversion result register for TMXn synchronization (ADCRXn = 0, 1)
If A/D conversion is started with the output of 16-bit timer Xn as the trigger, the conversion result is loaded from the
successive approximation register and the A/D conversion result is held in the lower 10 bits (the higher 6 bits are fixed
to 0) every time an A/D conversion ends.

(11) 8-bit A/D conversion result register L for TMXn synchronization (ADCRXnL =0, 1)
If A/D conversion is started with the output of 16-bit timer Xn as the trigger, the conversion result is loaded from the
successive approximation register and the lower 8 bits of the A/D conversion result are held in ADCRXnL register,
every time an A/D conversion ends.

Caution When data is read from ADCR, ADCRL, ADCRH, ADCRX0, ADCRX1, ADCRXOL, and ADCRXI1L, a
wait cycle is generated. Do not read data from ADCR, ADCRL, ADCRH, ADCRX0, ADCRX1,
ADCRXOL, and ADCRX1L when the peripheral hardware clock (frrs) is stopped. For details, refer to
CHAPTER 31 CAUTIONS FOR WAIT.

(12) Controller
This circuit controls the conversion time of an input analog signal that is to be converted into a digital signal, as well
as starting and stopping of the conversion operation. When all the specified A/D conversion has been completed, this
controller generates an A/D conversion end interrupt request signal (INTAD).

(13) AVREF pin
This pin inputs an analog power/reference voltage to the A/D converter. Make this pin the same potential as the Vop
pin when ports 2 and 7 are used as a digital port.
The signal input to ANIO to ANI8 is converted into a digital signal, based on the voltage applied across AVrer and
AVss.

(14) AVss pin (78K0/IB2 only)
This is the ground potential pin of the A/D converter. Always use this pin at the same potential as that of the Vss pin
even when the A/D converter is not used.

(15) Vss pin
This is the ground potential pin. In the 78K0/1Y2 and 78KO0/IA, Vss functions alternately as the ground potential of the
A/D converter. Be sure to connect Vss to a stabilized GND (= 0 V).
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78K0/1x2 CHAPTER 12 OPERATIONAL AMPLIFIER

Cautions 1. Set a channel to be used for A/D conversion in the input mode by using port mode registers 2

and 7 (PM2, PM7).

2. Set ADS after PGA operation setting when selecting the PGA output signal as analog input. Set
ADS after single AMP operation setting when selecting the operational amplifier output signal as

analog input.

3. To select the internal voltage (1.2 V) as an analog input, set the ADCS bit to 1 when at least 10 us
have elapsed after having set the V12SEL bit to 1 while the A/D conversion operation was

stopped (ADCS = 0).

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

hardware clock (frrs) is stopped. For details, refer to CHAPTER 31 CAUTIONS FOR WAIT.

(4) Port mode register 2 (PM2)

When using AMP-/ANIO/P20, AMPOUT/PGAIN/ANI1/P21, and AMP+/ANI2/P22 pins for the operational amplifier, set

PM20 to PM22 to 1.

The output latches of P20 to P22 at this time may be 0 or 1.

If PM20 to PM22 are set to 0, they cannot be used as the operational amplifier pins.
PM2 can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets PM2 to FFH.

Figure 12-5. Format of Port Mode Register 2 (PM2)
(1) 78K0/1Y2

Address: FF22H  Afterreset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM2 1 1 PM25 PM24 PM23 PM22 1 PM20
Caution Be sure to set bits 1, 6, and 7 of PM2 to 1.
(2) 78KO0/1A2
Address: FF22H Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM2 1 1 PM25 PM24 PM23 PM22 PM21 PM20
Caution Be sure to set bits 6 and 7 of PM2 to 1.
(3) 78K0/1B2
Address: FF22H  Afterreset: FFH R/W
Symbol 7 6 5 4 3 2 1 0
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
PM2n P2n pin I/O mode selection (n =0 to 7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

RO1UHO010EJO0500 Rev.5.00
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78K0/1x2

CHAPTER 13 COMPARATORS

13.4 Operation of Comparators

13.4.1 Starting comparator operation (using internal reference voltage for comparator reference voltage)

Note Setthe CnOE bit to 1 when at least 20 i s have elapsed after having set the CVRE register.

Figure 13-11. Example of Setting Procedure when Starting Comparator Operation

(Using Internal Reference Voltage for Comparator Reference Voltage)

C

Start

)

ADPCO register setting

PM2 register setting

CnRVM register setting

CVRE bit setting

CnCTL register setting

CMPRNEN bit setting

CnOE bit settingNote

(

Operation start

)

Setting the pin to be used as
a comparator input to analog input.

Setting the pin to be used as
a comparator input to input mode.

Select the internal reference voltage level by using
the CnVRSO0 to CnVRS4 bits of CnRVM.

Setting (1) the CVRE bit of CORVM and enabling
the internal reference voltage generation
operation.

Use the CnINV bit of CnCTL to select forwarding or
reversing of the output. Setting the internal reference
voltage to be used by using the CnMODSELO and
CnMODSEL1 bits. Use the CnDFS0 and CnDFS1 bits
to select the noise elimination width.

(Output disabled state)

Enable the comparator operation by setting (1) the
CMPnNEN bit of CnCTL. Input to the CMPn+ pin will be
enabled at the same time.

Setting (1) the CnOE bit of CnCTL and enabling the
comparator output.
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78K0/1x2 CHAPTER 14 SERIAL INTERFACE UARTG6/DALI

14.2 Configuration of Serial Interface UART6/DALI

Serial interface UART6/DALI includes the following hardware.

Table 14-1. Configuration of Serial Interface UART6/DALI

ltem Configuration

Registers UART receive buffer register 6 (RXB6)
UART/DALI receive shift register 6 (RXS6)
DALI receive buffer register (RXBDL)
UART/DALI transmit buffer register 6 (TXB6)
UART/DALI transmit shift register 6 (TXS6)

Control registers UART/DALI mode control register (UADLCTL)
UART/DALI operation mode register 6 (ASIM6)
UART/DALI reception error status register 6 (ASIS6)
UART transmission status register 6 (ASIF6)
Clock selection register 6 (CKSR6)

Baud rate generator control register 6 (BRGC6)
LIN operation control register 6 (ASICL6)

Input switch control register (ISC)

Port mode register 6 (PM6)

Port register 6 (P6)

Port output mode register 6 (POM®6)
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CHAPTER 14 SERIAL INTERFACE UARTG6/DALI

78K0/1x2
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78K0/1x2 CHAPTER 15 SERIAL INTERFACE IICA

15.5.12 Arbitration

When several master devices simultaneously generate a start condition (when the STTO bit is set to 1 before the STDO
bit is set to 1), communication among the master devices is performed as the number of clocks are adjusted until the data
differs. This kind of operation is called arbitration.

When one of the master devices loses in arbitration, an arbitration loss flag (ALDO) in the IICA status register 0
(IICASOQ) is set (1) via the timing by which the arbitration loss occurred, and the SCLAO and SDAAO lines are both set to
high impedance, which releases the bus.

The arbitration loss is detected based on the timing of the next interrupt request (the eighth or ninth clock, when a stop
condition is detected, etc.) and the ALDO = 1 setting that has been made by software.

For details of interrupt request timing, refer to 15.5.8 Interrupt request (INTIICAQ) generation timing and wait

control.

Remark STDO: Bit 1 of [ICA status register 0 (IICASO)
STTO: Bit 1 of IICA control register 0 (ICACTLO)

Figure 15-22. Arbitration Timing Example

Master 1

Transfer lines

=\ N
o T\

sb,.AO (/S ] N====-
Master 2 Master 1 loses arbitration

SCLAO \/ / \ / \

o™\ O\ [\ |
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78K0/1x2 CHAPTER 15 SERIAL INTERFACE IICA

Figure 15-34. Example of Slave to Master Communication
(When 8-Clock and 9-Clock Wait Is Selected for Master, 9-Clock Wait Is Selected for Slave) (3/3)

(3) Stop condition

[ Processing by master device | IICA « address

IICA | ICA« FFH Note1l

ackoo | '\ \

STDO

SPDO

WTIMO [

ACKEO

MSTSO0 |/ /
[/
0

SPTO

WRELO

L
INTIICAO ﬁ \ [
S N\

9 1

SCLAO
SDAAO NACK | AD6
Stop Start
_ - condition condition
[ Processing by slave device |
IICA IICA « data_Note 2 | ICA <« FFH Note 1
T T

ACKDO )

STDO /

SPDO /
WTIMO  H
ACKEO H
MSTSO L

STTO L (

SPTO L
WRELO \ [ |Notes 1,3

INTIICAO [
(When SPIEO = 1)
TRCO  Transmit Note 3 Receive

Notes 1. To cancel wait, write “FFH” to IICA or set WRELDO.
2. Write data to IICA, not setting WRELDO, in order to cancel a wait state during slave transmission.
3. If a wait state during slave transmission is canceled by setting WRELO, TRCO will be cleared.
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78K0/1x2 CHAPTER 18 INTERRUPT FUNCTIONS

18.4.4 Interrupt request hold

There are instructions where, even if an interrupt request is issued for them while another instruction is being executed,
request acknowledgment is held pending until the end of execution of the next instruction. These instructions (interrupt
request hold instructions) are listed below.

o MOV PSW, #byte

e MOV A, PSW

¢ MOV PSW, A

e MOV1 PSW. bit, CY

e MOV1 CY, PSW. bit

e AND1 CY, PSW. bit

e OR1CY, PSW. bit

e XOR1 CY, PSW. bit

e SET1 PSW. bit

e CLR1 PSW. bit

e RETB

e RETI

¢ PUSH PSW

e POP PSW

e BT PSW. bit, $addr16

e BF PSW. bit, $addr16

e BTCLR PSW. bit, $addr16

e EI

e DI

¢ Manipulation instructions for the IFOL, IFOH, IF1L, IF1H, MKOL, MKOH, MK1L, MK1H, PROL, PROH, PR1L, and
PR1H registers.

Caution The BRK instruction is not one of the above-listed interrupt request hold instructions. However, the
software interrupt activated by executing the BRK instruction causes the IE flag to be cleared.
Therefore, even if a maskable interrupt request is generated during execution of the BRK instruction,
the interrupt request is not acknowledged.

Figure 18-18 shows the timing at which interrupt requests are held pending.

Figure 18-18. Interrupt Request Hold

PSW and PC saved, jump | Interrupt servicing
to interrupt servicing program

sxIF J \

Remarks 1. Instruction N: Interrupt request hold instruction

CPU processing Instruction N Instruction M

2. Instruction M: Instruction other than interrupt request hold instruction
3. The xxPR (priority level) values do not affect the operation of xxIF (interrupt request).
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78K0/1x2

CHAPTER 20 RESET FUNCTION

Table 20-1. Operation Statuses During Reset Period

Iltem

During Reset Period

System clock

Clock supply to the CPU is stopped.

16-bit timer/event counter 00

8-bit timer/event counter 51

8-bit timer H1

Watchdog timer

A/D converter

Operational amplifier
(AMP, PGA)

Comparators 0 to 2

Serial interface | UART6/DALI

CSI11

IICA

Multiplier

External interrupt

Main system clock | fiH Operation stopped
fx Operation stopped (X1 and X2 pins are input port mode)
fexcik | Clock input invalid (EXCLK pin is input port mode)
fir Operation stopped
CPU
Flash memory
RAM Operation stopped (The value, however, is retained when the voltage is at least the power-on
clear detection voltage.)
Port (latch) Operation stopped
16-bit timer X0
X1

Power-on-clear function

Operable

Low-voltage detection function

Operation stopped (however, operation continues at LVI reset)

On-chip debug function

Operation stopped

Remarks 1. fin: Internal high-speed oscillation clock, fx: X1 clock

fexclk:  External main system clock, fi.:  Internal low-speed oscillation clock

2. The functions mounted depend on the product.

Functions.

Refer to 1.4 Block Diagram and 1.5 Outline of
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78K0/1x2 CHAPTER 22 LOW-VOLTAGE DETECTOR

(2) When LVI default start function enabled is set (LVISTART =1)
The setting when operation starts and when operation stops is the same as described in 22.4.2 (1) When LVI default
start function stopped is set (LVISTART = 0).

Figure 22-7. Timing of Low-Voltage Detector Interrupt Signal Generation (LVISTART = 1)

Supply voltage (Vob)

Vivi

Veor = 1.59 V (TYP.)

Time

LVIMK flag —T7y ]

(set by software)

e <D> , | I | H

LVION flag
(set by software)

Wait time

LVIF flag

<6> ! , , i

1

LVIIF flag . : : | _|
C A <>

Nete2 Cleared by software

INTLVI

— |
—
—
—

z
o
@

N

— 1
1
— 1

LVIMD flag L
(set by software) L i

N s

<3> '

Internal reset signal

Notes 1. The LVIMK flag is set to “1” by reset signal generation.
2. The interrupt request signal (INTLVI) is generated and the LVIF and LVIIF flags may be set (1).
3. If LVI operation is disabled (clears LVION) when the supply voltage (Vop) is less than or equal to the
detection voltage (VLvi), an interrupt request signal (INTLVI) is generated and LVIIF may be set to 1.

Remarks 1. <1> to <8> in Figure 22-7 above correspond to <1> to <8> in the description of “When starting
operation” in 22.4.2 (1) When LVI default start function stopped is set (LVISTART = 0).
2. Vror: POC power supply rise detection voltage
Veor: POC power supply fall detection voltage
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Table 25-9. Processing Time for Each Command When PG-FP5 Is Used (Reference) (2/2)

(3) Products with internal ROMs of the 16 KB: uPD78F0742, 78F0744, 78F0746, 78F0752, 78F0754, 78F0756

Command of PG-FP5 Port: UART-Internal-OSC (Internal high-speed oscillation clock (fi1: 8 MHz (typ.)),
Speed: 500,000 bps

Signature 0.5 s (typ.)
Blankcheck 0.5 s (typ.)
Erase 1s (typ.)

Program 2.5 s (typ.)
Verify 1.5 s (typ.)
E.P.V 2.5 s (typ.)
Checksum 1s (typ.)

Security 0.5 s (typ.)

Caution When executing boot swapping, do not use the E.P.V. command with the dedicated flash memory
programmer.
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Caution The pins mounted depend on the product. Refer to Caution 2 at the beginning of this chapter.

Absolute Maximum Ratings (Ta = 25°C) (2/2)

Parameter Symbol Conditions Ratings Unit

Output current, high loH1 Per pin P00 to P02, P30 to P37, -10 mA
P60, P61

Total of all pins | P00 to P02 -15 mA

—40mA P30 to P37, P60, P61 25 mA

loHz Per pin P20 to P27, P70 -0.5 mA

Total of all pins -2 mA

Output current, low loL1 Per pin P00 to P02, P30 to P37, 30 mA
P60, P61

Total of all pins | P00 to P02 45 mA

120 mA P30 to P37, P60, P61 75 mA

loL2 Per pin P20 to P27, P70 1 mA

Total of all pins 5 mA

Operating ambient Ta —40 to +105 °C

temperature
Storage temperature Tstg —65 to +150 °C

Cautions 1. Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that
ensure that the absolute maximum ratings are not exceeded.

2. The value of the current that can be run per pin must satisfy the value of the current per pin and the
total value of the currents of all pins.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port pins.
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CHAPTER 28 ELECTRICAL SPECIFICATIONS

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

(TA=-40 to +105°C, 2.7 V < Vbp < 5.5 V, AVRer < Vbp, Vss = AVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high Vin1 P37, P121, P122, P125 0.7Vop Vob \%
Vinz P20 to P27, P70 AVRer = Vbp 0.7AVRer AVRer \Y
Vin3 P60, P61 (I/O port mode) 0.7Voo Vop \%
Viria P00 to P02, P30 to P36, RESET, EXCLK 0.8Von Voo Vv
ViHs P60, P61 34V<Vop<b55V 0.8Vop \%
(SMBus input mode) 27V<Vop<34V 2.1 Y
Vine X1, X2 Voo - 0.1 Vbb \Y
Input voltage, low Vi P37, P121, P122, P125 0 0.3Vop \%
ViLz P20 to P27, P70 AVRer = Vbp 0 0.3AVrer \Y
Vies P60, P61 (I/O port mode) 0 0.3Voo | V
ViLe P00 to P02, P30 to P36, RESET, EXCLK 0 02Voo |V
ViLs P60, P61 34V<Vop<55V 0 0.2Vop \%
(SMBus input mode) 27V<Vop<34V 0 08 Vv
ViLe X1, X2 0 0.1 \%
Output voltage, high VoH1 P00 to P02, P30 to P37, 40V<Vop<55V, Voo - 0.7 \%
P60, P61 loH1 = -3.0 mA
27V<Vop<4.0V, Voo - 0.5 \%
loHt = -2.5 mA
VoH2 P20 to P27, P70 AVrerF = Vop, Voo - 0.5 \%
loHz = =100 A

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port pins.

Caution For P122/EXCLK, the value of ViH and Vi differs according to the input port mode or external clock

mode.

Make sure to satisfy the DC characteristics of EXCLK in external clock input mode.
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78K0/1x2 CHAPTER 28 ELECTRICAL SPECIFICATIONS

28.6 Flash Memory Programming Characteristics
(Ta=-40 to +105°C, 2.7 V < Vopo < 5.5 V, AVRer < Vop, Vss = AVss = 0 V)

e Basic characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Voo supply current | loo 4.5 14 mA
Number of Cerwr 1 erase + In When a flash Retention: 1000 Times
rewrites per chip 1 write after | normal memory 15 years

erase = power programmer is
1 rewrite"°t® mode used, and the self-
1
(RMC = | programming
00H) libraries provided
by Renesas
Electronics are
used
When the Retention: 10000 Times
EEPROM 5 years

emulation libraries
(the rewritable
ROM size is 4 KB)

provided by
Renesas
Electronics are
used
In low When the self- Retention: 1000 Times
power programming 5 years
consump | libraries Note 2, and
-tion the EEPROM
mode emulation libraries

(RMC = | (the rewritable ROM
56H) size is 4 KB)

provided by
Renesas
Electronics are
used
Operating When a flash memory programmer is used: 10 to 40 °C, during self-programming: —40 to +105 °C
temperature
Operating voltage In normal power mode | When a flash memory 2.7 to 5.5 V@8 MHz (MAX.)
range (RMC = 00H) programmer is used
During self-programming 2.7 t0 5.5 V@20 MHz (MAX.)
In low power During self-programming 2.7 t0 5.5 V@5 MHz (MAX.)
consumption mode
(RMC = 56H)

Notes 1. When a product is first written after shipment, “erase — write” and “write only” are both taken as one rewrite.
2. Only the data area can be rewritten.
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APPENDIX C REVISION HISTORY

C.1 Major Revisions in This Edition

Page ‘ Description | Classification
Throughout

‘ Update of URL | -
CHAPTER 6 16-BIT TIMERS X0 AND X1

p. 207-215 Addition of 6.4 Operation of 16-Bit Timer/Event Counter 00 OcO
p. 216, 218, « Duty = (Set value of TXnCR1""®' — Set value of TXnCRO " ") / (Set value of TXnCR1 + 1) OcO
219,224,225 | addition of Note

p. 218, 220, Modification of Figure 6-28, 6-30, 6-32, 6-34 PWM Output Timing O cO
223, 227

CHAPTER 11 A/D CONVERTER

p. 397 ‘ Modification of description in (6) Input impedance of ANIO to ANI8 pins | Oad
CHAPTER 28 ELECTRICAL SPECIFICATIONS

p. 710 ‘ Modification of Remarks | Oad

(a): Error correction, (b): Addition/change of specifications, (c): Addition/change of description or note,

(d): Addition/change of package, part number, or management division, (e): Addition/change of related
documents
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