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CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (1/3)

Function Name I/0 Function After Reset Alternate Function
ANIO to ANI7 | Input A/D converter analog input Digital input| P20 to P27
port

ANOO Output | D/A converter analog output Input port P110
ANO1 Output | D/A converter analog output Input port | P111
EXLVI Input Potential input for external low-voltage detection Input port P120/INTPO
INTPO Input External interrupt request input for which the valid edge (rising Input port P120/EXLVI
INTP1 edge, falling edge, or both rising and falling edges) can be P50

specified
INTP2 P51
INTP3 P30/RTC1HZ
INTP4 P31/T103/TO03
INTP5 P16/T101/TOO01
INTP6 P140/PCLBUZ0
INTP7 P141/PCLBUZ1
INTP8 P74/KR4 to P77/KR7
INTP9
INTP10
INTP11
KRO to KR3 Input Key interrupt input Input port P70 to P73
KR4 to KR7 P74/INTP8 to

P77/INTP11

PCLBUZ0 Output | Clock output/buzzer output Input port | P140/INTP6
PCLBUZA1 P141/INTP7
REGC - Connecting regulator output (2.5 V) stabilization capacitance for - -

internal operation.

Connect to Vss via a capacitor (0.47 to 1 uF).
RTCDIV Output | Real-time counter clock (32 kHz divided frequency) output Input port | P15/RTCCL
RTCCL Output | Real-time counter clock (32 kHz original oscillation) output Input port P15/RTCDIV
RTC1HZ Qutput | Real-time counter correction clock (1 Hz) output Input port P30/INTP3
RESET Input System reset input - -
RxDO Input Serial data input to UARTO Input port P11/S100
RxD1 Input Serial data input to UART1 Input port | PO3/SI10/SDA10
RxD2 Input Serial data input to UART2 Input port | P143/SI20/SDA20
RxD3 Input Serial data input to UART3 Input port | P14
SCKO00 /0 Clock input/output for CSI00, CSI01, CSI10, and CSI20 Input port | P10
SCKO1 P43
SCK10 P04/SCL10
SCK20 P142/SCL20
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CHAPTER 2 PIN FUNCTIONS

(2) Non-port functions (3/3)

Function Name /0 Function After Reset Alternate Function

Vob - Positive power supply (P121 to P124 and other than ports - -
(excluding RESET and FLMDO pins))

EVop - Positive power supply for ports (other than P20 to P27, P110, - -
P111 and P121 to P124) and RESET and FLMDO pins

AVrero - e A/D converter reference voltage input - -
e Positive power supply for P20 to P27 and A/D converter

AVRer1 - o D/A converter reference voltage input - -
e Positive power supply for P110, P111, and D/A converter

Vss - Ground potential (P121 to P124 and other than ports (excluding - -
RESET and FLMDO pins))

EVss - Ground potential for ports (other than P20 to P27, P110, P111 - -
and P121 to P124) and RESET and FLMDO pins

AVss - Ground potential for A/D converter, D/A converter, P20 to P27, - -
P110, and P111

FLMDO - Flash memory programming mode setting - -

TOOLO 1/0 Data I/O for flash memory programmer/debugger Input port | P40

TOOL1 Output | Clock output for debugger Input port | P41
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CHAPTER 3 CPU ARCHITECTURE

3.4.9 Stack addressing

[Function]
The stack area is indirectly addressed with the stack pointer (SP) contents. This addressing is automatically
employed when the PUSH, POP, subroutine call, and return instructions are executed or the register is
saved/restored upon generation of an interrupt request.
Stack addressing is applied only to the internal RAM area.

[Operand format]

Identifier Description

- PUSH AX/BC/DE/HL
POP AX/BC/DE/HL
CALL/CALLT

RET

BRK

RETB
(Interrupt request generated)

RETI
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CHAPTER 5 CLOCK GENERATOR

Table 5-5. Changing CPU Clock (2/2)

clock

CPU Clock Condition Before Change Processing After Change
Before Change After Change
Subsystem Internal high- Oscillation of internal high-speed oscillator XT1 oscillation can be stopped (XTSTOP =
clock™™* speed oscillation | and selection of internal high-speed 1)

oscillation clock as main system clock
¢ HIOSTOP =0, MCS =0

X1 clock

Stabilization of X1 oscillation and selection
of high-speed system clock as main system
clock

¢ OSCSEL = 1, EXCLK =0, MSTOP =0

« After elapse of oscillation stabilization time
e MCS =1

External main
system clock

Enabling input of external clock from EXCLK
pin and selection of high-speed system clock
as main system clock

¢ OSCSEL =1, EXCLK =1, MSTOP =0

¢ MCS =1

Note When changing the subsystem clock to another clock, the clock must be set back to the clock before setting the
subsystem clock. For example, when changing the clock to the X1 clock after having changed the internal
high-speed oscillation clock to the subsystem clock, the clock is changed in the order of the subsystem clock,
the internal high-speed oscillation clock, and the X1 clock.

190
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Operation is resumed.

CHAPTER 6 TIMER ARRAY UNIT

Figure 6-50. Operation Procedure When Input Pulse Interval Measurement Function Is Used

Software Operation

Hardware Status

TAU Power-off status
default (Clock supply is stopped and writing to each register is
setting disabled.)
Sets the TAUOEN bit of the PERO register to 1.  —————®Power-on status. Each channel stops operating.
(Clock supply is started and writing to each register is
enabled.)
Sets the TPSO register.
Determines clock frequencies of CK00 and CKO1.
Channel | Sets the TMROnN register (determines operation mode of | Channel stops operating.
default channel). (Clock is supplied and some power is consumed.)
setting
Operation | Sets TSOn bit to 1. TEONn = 1, and count operation starts.
start The TSOn bit automatically returns to 0 because it is a TCROnN is cleared to 0000H at the count clock input.
trigger bit. When the MDONO bit of the TMRON register is 1,
INTTMOn is generated.
During Set values of only the CISOn1 and CISOnO bits of the Counter (TCRn) counts up from 0000H. When the TIOn
operation | TMROn register can be changed. pin input valid edge is detected, the count value is
The TDROnN register can always be read. transferred (captured) to TDROn. At the same time,
The TCROnN register can always be read. TCROnN is cleared to 0000H, and the INTTMOn signal is
The TSRON register can always be read. generated.
Set values of TOMOn, TOLOn, TOON, and TOEON bits If an overflow occurs at this time, the OVF bit of the
cannot be changed. TSRON register is set; if an overflow does not occur, the
OVF bit is cleared.
After that, the above operation is repeated.
Operation | The TTOn bit is set to 1. TEONn = 0, and count operation stops.
stop The TTOn bit automatically returns to 0 because it is a TCRON holds count value and stops.
trigger bit. The OVF bit of the TSRON register is also held.
TAU stop | The TAUOEN bit of the PERO register is cleared to 0. —®»Power-off status
All circuits are initialized and SFR of each channel is
also initialized.
Remark n=0to7
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CHAPTER 6 TIMER ARRAY UNIT

Figure 6-55. Block Diagram of Operation as PWM Function

Master channel
(interval timer mode)

c
S

. CKO1 3

Operation clock E Timer counter
O
ks
S
50 § Data register Interrupt Interrupt signal
n = TDRON
g ( ) controller (INTTMOn)
£
Slave channel
(one-count mode)

S

. CKO1 3

Operation clock § Timer counter Output @TOO .
CKO00 3 — (TCROm) controller mpin

O
S
3 .
E Data register Interrupt Interrupt signal
=2 TDROm
g ( ) controller (INTTMOm)
=

Remark n=0,2,4,6
m=n+1
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CHAPTER 12 SERIAL ARRAY UNIT

Figure 12-69. Flowchart of Slave Transmission/Reception (in Continuous Transmission/Reception Mode)

Starting CSI communication

Setting SAU1EN and SAUOEN
bits of PERO register to 1

Setting transfer rate by

SPSm register

SMRmn, SCRmn: Setting communication
<R> SDRMN[15:9]: Setting 00000008 Perform initial setting when SEmn = 0.
SOm, SOEm: Setting output <1> Select the buffer empty interrupt.

‘ Port manipulation ‘

‘ Writing 1 to SSmn bit ‘

» |
g

I
Writing transmit data to

SIOp (=SDRmN[7:0])

<&
<

<2>

le
<

No
Buffer empty interrupt
generated?

Yes

Reading receive data to
SIOp (=SDRmn[7:0])

- Y
Communication data
exists?

No

<4>

L

Reading receive data to
SIOp (=SDRmn[7:0])

S
Communication continued?
No

Writing 1 to STmn bit

I
Clearing SAU1EN and SAUOEN

bits of PERO register to 0

End of communication

Cautions 1. After setting the PERO register to 1, be sure to set the SPSm register after 4 or more

clocks have elapsed.
<R> 2. Be sure to set transmit data to the SIOp register before the clock from the master is

started.
Remark <1> to <8> in the figure correspond to <1> to <8> in Figure 12-68 Timing Chart of Slave

Transmission/Reception (in Continuous Transmission/Reception Mode).

Writing 1 to MDmnO bit

<8>
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CHAPTER 12 SERIAL ARRAY UNIT

(2) Operation procedure

452

Figure 12-80. Initial Setting Procedure for UART Reception

< Starting initial setting >

Setting PERO register

Release the serial array unit from the

reset status and start clock supply.

Setting SPSM register Set the operation clock.

Setting SMRmn and SMRmr registers Setan operation mode, etc.

Setting SCRmn register Set a communication format.

Setting SDRmN register Set a transfer baud rate.

Set the SSmn bit of the target channel to
1toset SEmn=1.

! - The start bit is detected.
Starting communication

Writing to SSm register

Caution  After setting the PERO register to 1, be sure to set the SPSm register after 4 or more clocks
have elapsed.

Figure 12-81. Procedure for Stopping UART Reception

<Starting setting to stop>

Setting STm register

Write 1 to the STmn bit of the target
channel.

@opping communicatioD Stop communication in midway.
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CHAPTER 12 SERIAL ARRAY UNIT

(3) Processing flow

Figure 12-95. Timing Chart of Address Field Transmission

SSmn |_|
SEmn |
SOEmn [
SDRmn X Address field transmission X
SCLr output L T L e e e ey |
i /CKOmn Lo ;
! bit ipulation ---
SDAroutput — \ L e Y Y e Y D5 X D2 X D3 X D2 X D1 XDo X i
£80mn bit manipulation '~ - '
P A Address AW ;
SDAr input \ i + X7 Y6 \D5 D4 Y D3 Y D2 X D1 X DO \ACK /[
Shift L _— i
register mln : : D X X XSh\ﬂoperanonX X X X :
INTIICr P I
TSFmn | L

Remark m: Unit number (m =0, 1), n: Channel number (n =0, 2), r: lIC number (r = 10, 20)
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CHAPTER 12 SERIAL ARRAY UNIT

Here is an example of setting an IIC transfer rate where MCK = fcLk = 20 MHz.

1IC Transfer Mode
(Desired Transfer Rate)

feik = 20 MHz

Operation Clock (MCK)

SDRmn[15:9]

Calculated

Error from Desired Transfer

Transfer Rate Rate
100 kHz fork 99 100 kHz 0.0%
400 kHz feik 24 400 kHz 0.0%
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CHAPTER 14 MULTIPLIER

14.1 Functions of Multiplier

The multiplier has the following functions.

e Can execute calculation of 16 bits x 16 bits = 32 bits.

Figure 14-1 shows the block diagram of the multiplier.

Figure 14-1. Block Diagram of Multiplier

Internal bus

0

Multiplication input data
register A (MULA)

32-bit multiplier

L

Multiplication input data
register B (MULB)

16-bit higher multiplication
result storage register (MULOH)

16-bit lower multiplication result
storage register (MULOL)

.~

~~

8

Internal bus

User’'s Manual U17893EJ8VOUD

567



CHAPTER 23 OPTION BYTE

Figure 23-3. Format of Option Byte (000C2H/010C2H)
Address: 000C2H/010C2H""
7 6 5 4 3 2 1 0
1 1 1 1 | 1 | 1 | 1 1

Note Be sure to set FFH to 000C2H, as these addresses are reserved areas. Also set FFH to 010C2H when the
boot swap operation is used because 000C2H is replaced by 010C2H.

23.3 Format of On-chip Debug Option Byte
The format of on-chip debug option byte is shown below.

Figure 23-4. Format of On-chip Debug Option Byte (000C3H/010C3H)
Address: 000C3H/010C3H""

7 6 5 4 3 2 1 0
OCDENSET 0 0 0 o | 1 | o |ocoersp
OCDENSET | OCDERSD Control of on-chip debug operation

0 0 Disables on-chip debug operation.

0 1 Setting prohibited

1 0 Enables on-chip debugging.

Erases data of flash memory in case of failures in authenticating on-chip debug
security ID.
1 1 Enables on-chip debugging.

Does not erases data of flash memory in case of failures in authenticating on-chip
debug security ID.

Note Set the same value as 000C3H to 010C3H when the boot swap operation is used because 000C3H is
replaced by 010C3H.

Caution Bits 7 and 0 (OCDENSET and OCDERSD) can only be specified a value.
Be sure to set 000010B to bits 6 to 1.

Remark The value on bits 3 to 1 will be written over when the on-chip debug function is in use and thus it will

become unstable after the setting.
However, be sure to set the default values (0, 1, and 0) to bits 3 to 1 at setting.
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CHAPTER 27 INSTRUCTION SET

Table 27-5. Operation List (2/17)

Instruction | Mnemonic Operands Bytes Clocks Operation Flag
Group Note 1/ Note 2 Z AC cY
8-bit data | MOV A, [HL + byte] 2 1 4 | A« (HL + byte)
transfer [HL + byte], A 2 1 — | (HL + byte) < A
A, [HL + B] 2 1 4 A« (HL + B)
[HL + B], A 2 1 - |(HL+B)«A
A, [HL +C] 2 1 4 |A«<(HL+C)
[HL + C, A 2 1 - |HL+C)«A
word[B], #byte 4 1 - (B + word) « byte
A, word[B] 3 1 4 A < (B + word)
word[B], A 3 1 - (B + word) « A
word[C], #byte 4 1 - (C + word) « byte
A, word[C] 3 1 4 A < (C + word)
word[C], A 3 1 ~ | (C+word) < A
word[BC], #byte 4 1 - (BC + word) « byte
A, word[BC] 3 1 4 | A« (BC +word)
word[BC], A 3 1 - (BC + word) « A
[SP + byte], #byte 3 1 — | (SP + byte) < byte
A, [SP + byte] 2 1 - A < (SP + byte)
[SP + byte], A 2 1 -~ | (SP +byte) « A
B, saddr 2 1 - B « (saddr)
B, laddr16 3 1 4 B « (addr16)
C, saddr 2 1 - C « (saddr)
C, laddr16 3 1 4 | C <« (addri6)
X, saddr 2 1 - X « (saddr)
X, laddr16 3 1 4 X « (addr16)
ES:laddr16, #byte 5 2 - (ES, addr16) « byte
A, ES:laddr16 4 2 5 | A<« (ES, addr16)
ES:laddr16, A 4 2 - (ES, addr16) « A
A, ES:[DE] 2 2 5 A < (ES, DE)
ES:[DE], A 2 2 - | (ES,DE)« A
ES:[DE + byte] #byte 4 2 - | ((ES, DE) + byte) « byte
A, ES:[DE + byte] 3 2 5 A < ((ES, DE) + byte)
ES:[DE + byte], A 3 2 — | ((ES, DE) + byte) < A
Notes 1. When the internal RAM area, SFR area, or extended SFR area is accessed, or for an instruction with no

2.

data access.

When the program memory area is accessed.

Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the system clock control

register (CKC).

2. This number of clocks is for when the program is in the internal ROM (flash memory) area. When
fetching an instruction from the internal RAM area, the number of clocks is twice the number of clocks
plus 3, maximum.
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<R>

CHAPTER 28 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard Products

(3) X1 oscillation: Ceramic resonator (AMPH = 1, RMC = 00H, Ta = —-40 to +85°C)

Manufacturer Part Number SMD/ | Frequency |Recommended Circuit Constants| Oscillation Voltage Range
Lead (MHz) C1 (pF) C2 (pF) MIN. (V) MAX. (V)
Murata CSTCE12M0G55-R0 SMD 12.0 Internal (33) Internal (33) 1.8 5.5
Manufacturing | csTCE16MOVS3-RO | SMD 16.0 | Internal (15) | Internal (15) 1.8
co., Ltd. CSTLS16M0X51-B0 Lead Internal (5) Internal (5) 1.8
CSTCE20M0V53-R0 SMD 20.0 Internal (15) | Internal (15) 1.9
CSTCG20MO0OV53-R0 Small Internal (15) Internal (15) 2.0
SMD
CSTLS20M0X51-B0 Lead Internal (5) Internal (5) 1.9
TOKO, Inc. DCRHYC(P)12.00A Lead 12.0 Internal (22) Internal (22) 1.8 5.5
DCRHZ(P)16.00A-15 Lead 16.0 Internal (15) Internal (15)
DCRHZ(P)20.00A-15 Lead 20.0 Internal (15) Internal (15) 2.0
DECRHZ20.00 SMD Internal (10) Internal (10) 1.8

Caution The oscillator constants shown above are reference values based on evaluation in a specific
environment by the resonator manufacturer. |If it is necessary to optimize the oscillator
characteristics in the actual application, apply to the resonator manufacturer for evaluation on
the implementation circuit.

When doing so, check the conditions for using the AMPH bit, RMC register, and whether to enter
or exit the STOP mode.
The oscillation voltage and oscillation frequency only indicate the oscillator characteristic. Use
the 78KOR/KF3 so that the internal operation conditions are within the specifications of the DC
and AC characteristics.
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CHAPTER 28 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard Products

<R> (4) X1 oscillation: Crystal resonator (AMPH = 1, RMC = 00H, Ta = —40 to +85°C)

Manufacturer

Part Number SMD/ Frequency Recommended Circuit Oscillation Voltage Range
Lead (MHz) Constants

C1 (pF) C2 (pF) MIN. (V) MAX. (V)

KYOCERA
KINSEKI
Co., Ltd.

HC49SFWB16000DOPPTZZ Lead 16.0 10 10 1.8 5.5
CX49GFWB16000DOPPTZZ
CX1255GB16000DOPPTZZ SMD
CX8045GB16000DOPPTZZ
CX5032GB16000DOPPTZZ
CX5032SB16000DOPPTZZ
CX3225GB16000DOPPTZZ
CX3225SB16000DOPPTZZ
CX2520SB16000DOPPTZZ
HC49SFWB20000DOPPTZZ Lead 20.0 10 10 2.3
CX49GFWB20000DOPPTZZ
CX1255GB20000DOPPTZZ SMD
CX8045GB20000DOPPTZZ
CX5032GB20000DOPPTZZ
CX5032SB20000DOPPTZZ
CX3225GB20000DOPPTZZ
CX3225SB20000DOPPTZZ
CX2520SB20000DOPPTZZ
CX2016SB20000DOPPTZZ

Caution

734

The oscillator constants shown above are reference values based on evaluation in a specific
environment by the resonator manufacturer. |If it is necessary to optimize the oscillator
characteristics in the actual application, apply to the resonator manufacturer for evaluation on
the implementation circuit.

When doing so, check the conditions for using the AMPH bit, RMC register, and whether to enter
or exit the STOP mode.

The oscillation voltage and oscillation frequency only indicate the oscillator characteristic. Use
the 78KOR/KF3 so that the internal operation conditions are within the specifications of the DC
and AC characteristics.
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CHAPTER 28 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

DC Characteristics (7/12)

(TA=-40to +85°C, 1.8 V< Vbbb =EVppb<5.5V, 1.8 V < AVRero < Vbp, 1.8 V < AVReF1 < VpD, Vss = EVss
=AVss=0V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
On-chip pull-up Ru P00 to P06, P10 to P17, P30, Vi = Vss, Ininput port 10 20 100 kQ
resistance P31, P40 to P47, P50 to P55,

P64 to P67, P70 to P77, P90,
P120, P140 to P145

FLMDO pin Rruvoo | When enabling the self-programming mode setting with 100 kQ
external pull-down software
resistance "

Note It is recommended to leave the FLMDO pin open. If the pin is required to be pulled down externally, set
RFLvDo to 100 kQ2 or more.

78KOR/KF3

FLMDO pin

RFLMDO

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 (STANDARD PRODUCTS)

POC Circuit Characteristics (Ta = —40 to +85°C, Vss = 0 V)

Standard Products

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vroco 1.5 1.59 1.68 \Y
Power supply voltage rise tpTH Change inclination of Voo: 0 V — Veoco 0.5 V/ms
inclination
Minimum pulse width trw When the voltage drops 200 us
Detection delay time 200 [s
POC Circuit Timing
Supply voltage
(Vob)
Detection voltage (MAX.) F----ccmmmmmm e
Detection voltage (TYP.) [-==-===--====-pfmmmmmmmmmmmmmmoommommmmmoopoommmm oo oo
Detection voltage (MIN.) [ """ """ """ " g /i T T T T T T mp e n e m e
\ trw i
; 1
Time
Supply Voltage Rise Time (Ta = —40 to +85°C, Vss = 0 V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Maximum time to rise to 1.8 V (Voo (MIN.))**° | teup LVI default start function stopped is 3.6 ms
(Vop: 0V > 1.8V) set (LVIOFF (Option Byte) = 1),
when RESET input is not used
Maximum time to rise to 1.8 V (Voo (MIN.))"* | teurz LVI default start function stopped is 1.88 ms
(releasing RESET input — Vob: 1.8 V) set (LVIOFF (Option Byte) = 1),
when RESET input is used

Note

Supply Voltage Rise Time Timing

e When RESET pin input is not used

Supply voltage
(Voo)

Make sure to raise the power supply in a shorter time than this.

e When RESET pin input is used (when external reset is

released by the RESET pin, after POC has been

released)

Supply voltage
(Voo)

1.8V

ov}

- ov;
Time '

Time

POC internal ;
signal

tPuP1

POC internal
signal

RESET pin

tPuP2

Internal reset !
signal |
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<R>

CHAPTER 29 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

(2) X1 oscillation: Crystal resonator (AMPH = 0, RMC = 00H, Ta = -40 to +85°C)

Manufacturer Part Number SMD/ Frequency Recommended Circuit Oscillation Voltage Range
Lead (MHz) Constants
C1 (pF) C2 (pF) MIN. (V) MAX. (V)
KYOCERA HC49SFWB04194D0OPPTZZ Lead 4.194 10 10 1.8 55
KINSEKI CX49GFWB04194D0PPTZZ
Co., Ltd. CX1255GB04194DOPPTZZ SMD
HC49SFWB05000D0PPTZZ Lead 5.0 10 10 1.8
CX49GFWB05000D0PPTZZ
CX1255GB05000D0OPPTZZ SMD
CX8045GB05000D0OPPTZZ
HC49SFWB08380D0PPTZZ Lead 8.38 10 10 1.8
CX49GFWB08380D0OPPTZZ
CX1255GB08380D0OPPTZZ SMD
CX8045GB08380D0OPPTZZ
CX5032GB08380D0OPPTZZ
HC49SFWB10000D0PPTZZ Lead 10.0 10 10 1.8
CX49GFWB10000D0OPPTZZ
CX1255GB10000DOPPTZZ SMD
CX8045GB10000DOPPTZZ
CX5032GB10000D0OPPTZZ
CX5032SB10000DOPPTZZ
CX3225GB10000DOPPTZZ
Caution The oscillator constants shown above are reference values based on evaluation in a specific

environment by the resonator manufacturer. If it is necessary to optimize the oscillator
characteristics in the actual application, apply to the resonator manufacturer for evaluation on
the implementation circuit.

When doing so, check the conditions for using the AMPH bit, RMC register, and whether to enter
or exit the STOP mode.

The oscillation voltage and oscillation frequency only indicate the oscillator characteristic. Use
the 78KOR/KF3 so that the internal operation conditions are within the specifications of the DC
and AC characteristics.
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CHAPTER 29 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

DC Characteristics (2/12)
(TA=-40to +85°C, 1.8 V< Vbobp=EVppb<5.5V, 1.8 V < AVRero < Vbp, 1.8 V < AVRer1 < VpD, Vss = EVss
=AVss=0V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, | low1 Per pin for P00 to P02, P05, P06, 40V<Vop<55V 8.5 mA
low"**’ P10to P17, P30, P31, P40to P47, |57y <vpp <40V 10 mA
P50 to P55, P64 to P67, P70 to P77,
P90, P120, P130, P140, P141, P144,| 18V Voo <27V 0.5 mA
P145
Per pin for P03, P04, P142, P143 40V<Vop<55V 8.5 mA
27V<Vob<4.0V 15 mA
1.8V<Vm<27V 0.6 mA
Per pin for P60 to P63 40V<Vop<55V 15.0 mA
27V<Vob<4.0V 3.0 mA
1.8V<Vmp<27V 2.0 mA
Total of P00 to P04, P40 to P47, 40V<Vop<55V 20.0 mA
P120, P130, P140 to P145 27V<Voo<4.0V 15.0 mA
(When duty = 70% "°°?)
1.8V<Vop<27V 9.0 mA
Total of P05, P06, P10 to P17, P30, | 4.0V <Vopb<5.5V 45.0 mA
P31, P50 to P55, P60 to P67, 27V < Voo <4.0V 35.0 mA
P70 to P77, P90
(When duty = 70%"*?) 1.8V<Vmp<27V 20.0 mA
Total of all pins 40V<Vop<55V 65.0 mA
(When duty = 60% ") 2.7V <Voo<4.0V 500 | mA
1.8V<Vop<27V 29.0 mA
loL2 Per pin for P20 to P27 AVRero< Vop 0.4 mA
P110, P111 AVRer1 < Vop 0.4 mA

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output
pin to EVss, Vss, and AVss pin.
2. Specification under conditions where the duty factor is 60% or 70%.

The output current value that has changed the duty ratio can be calculated with the following
expression (when changing the duty factor from 70% to n%).

eTotal output current of pins = (loL x 0.7)/(n x 0.01)

<Example> Where n = 50% and loL = 20.0 mA

Total output current of pins = (20.0 x 0.7)/(50 x 0.01) = 28.0 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor. A
current higher than the absolute maximum rating must not flow into one pin.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port
pins.
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CHAPTER 29 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

(2) Serial interface: Serial array unit (10/18)

UART mode connection diagram (During communication at different potential)

Vb
% Rb
TxDq Rx

78KOR/KF3 User's device

RxDq Tx

UART mode bit width (During communication at different potential)

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

\ /!

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

RxDq <

Caution Select the TTL input buffer for RxDq and the N-ch open drain output (Vop tolerance) mode for TxDq
by using the PIMg and POMg registers.

Remarks 1. Ro[Q]:Communication line (TxDq) pull-up resistance, Vb[V]: Communication line voltage
2. q: UART number (q =1, 2), g: PIM and POM number (g = 0, 14)
3. UARTO and UART3 cannot communicate at different potential. Use UART1 and UART2 for
communication at different potential.
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