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CHAPTER 1 OUTLINE

1.6 78KO0R/Kx3 Microcontroller Lineup

ROM RAM 78KOR/KE3 78KOR/KF3 78KOR/KG3 78KOR/KH3 78K0OR/KJ3
64 Pins 80 Pins 100 Pins 128 Pins 144 Pins
512 KB | 30 KB - - uPD78F1168 ©PD78F1178 #PD78F1188A
4PD78F1168A 4PD78F1178A
384 KB | 24 KB - - uPD78F1167 uPD78F1177 ©PD78F1187A
4PD78F1167A 4PD78F1177A
256 KB | 12 KB #PD78F1146 #PD78F1156 uPD78F1166 ©PD78F1176 #PD78F1186A
©PD78F1146A ©PD78F1156A uPD78F1166A #PD78F1176A
192 KB | 10KB 4PD78F1145 4PD78F1155 4PD78F1165 uPD78F1175 uPD78F1185A
©PD78F1145A #PD78F1155A uPD78F1165A #PD78F1175A
128 KB | 8KB 1PD78F1144 4PD78F1154 4PD78F1164 4PD78F1174 4PD78F1184A
©PD78F1144A #PD78F1154A uPD78F1164A ©PD78F1174A
96 KB | 6KB 1PD78F1143 uPD78F1153 uPD78F1163 - -
4PD78F1143A 4PD78F1153A uPD78F1163A
64 KB 4 KB #PD78F1142 #PD78F1152 uPD78F1162 - -
4PD78F1142A 4PD78F1152A 4PD78F1162A
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-15. Data to Be Saved to Stack Memory

PUSH rp instruction PUSH PSW instruction
SP«SP-2 SP«SP-2
T T
SP-2 | Register pair lower SP-2 00H
T T
SP-1 | Register pair higher SP-1 PSW
T T
SP — SP —
CALL, CALLT instructions Interrupt, BRK instruction
(4-byte stack) (4-byte stack)
SP«SP-4 SP«SP-4
T T
SP-4 PC7 to PCO SP-4 PC7 to PCO
T T
SP-3 PC15 to PC8 SP-3 PC15 to PC8
T T
SP-2 PC19 to PC16 SP-2 PC19to PC16
T T
SP-1 00H SP-1 PSW
T T
SP — SP -

3.2.2 General-purpose registers

General-purpose registers are mapped at particular addresses (FFEEOH to FFEFFH) of the data memory. The
general-purpose registers consists of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

Each register can be used as an 8-bit register, and two 8-bit registers can also be used in a pair as a 16-bit register
(AX, BC, DE, and HL).

These registers can be described in terms of function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and
absolute names (RO to R7 and RPO to RP3).

Register banks to be used for instruction execution are set by the CPU control instruction (SEL RBn). Because of
the 4-register bank configuration, an efficient program can be created by switching between a register for normal
processing and a register for interrupts for each bank.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-16. Configuration of General-Purpose Registers

(a) Function name

16-bit processing 8-bit processing
FFEFFH
H
Register bank 0 HL
L
FFEF8H
D
Register bank 1 DE
E
FFEFOH
B
Register bank 2 BC
C
FFEE8H
A
Register bank 3 AX
X
FFEEOH
15 0 7
(b) Absolute name
16-bit processing 8-bit processing
FFEFFH
R7
Register bank 0 RP3
R6
FFEF8H
R5
Register bank 1 RP2
R4
FFEFOH
R3
Register bank 2 RP1
R2
FFEE8H
R1
Register bank 3 RPO
RO
FFEEOH
15 0 7
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CHAPTER 3 CPU ARCHITECTURE

3.4.6 Register indirect addressing
[Function]
Register indirect addressing directly specifies the target addresses using the contents of the register pair

specified with the instruction word as an operand address.

[Operand format]

Identifier Description

- [DE], [HL] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[DE], ES:[HL] (higher 4-bit addresses are specified by the ES register)

Figure 3-29. Example of [DE], [HL]

FFFFFH
OP code |——ﬂ4 p F————» Target memory
FOOO0OH
Memory
Figure 3-30. Example of ES:[DE], ES:[HL]
FFFFFH
OP code I—»l rp I Target memory
00000H
Memory
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CHAPTER 5 CLOCK GENERATOR

Cautions 1.
2.

Be sure to set bit 3 to 1.

The clock set by CSS, MCMO, and MDIV2 to MDIVO is supplied to the CPU and
peripheral hardware. If the CPU clock is changed, therefore, the clock supplied
to peripheral hardware (except the real-time counter, clock output/buzzer output,
and watchdog timer) is also changed at the same time. Consequently, stop each
peripheral function when changing the CPU/peripheral operating hardware clock.
If the peripheral hardware clock is used as the subsystem clock, the operations
of the A/D converter and IICO are not guaranteed. For the operating
characteristics of the peripheral hardware, refer to the chapters describing the
various peripheral hardware as well as CHAPTER 27 ELECTRICAL
SPECIFICATIONS (STANDARD PRODUCTS) and CHAPTER 28 ELECTRICAL
SPECIFICATIONS ((A) GRADE PRODUCTS).

The fastest instruction can be executed in 1 clock of the CPU clock in the 78KOR/KE3. Therefore, the relationship
between the CPU clock (fcLk) and the minimum instruction execution time is as shown in Table 5-3.

Table 5-3. Relationship Between CPU Clock and Minimum Instruction Execution Time

CPU Clock

Minimum Instruction Execution Time: 1/fcik

(Value set by the

Main System Clock (CSS = 0) Subsystem Clock

MDIV2 to MDIVO

(€SS =1)

bits)

High-Speed System Clock

Internal High-Speed Oscillation Clock

(MCMO = 1) (MCMO = 0)
At 10 MHz Operation | At 20 MHz Operation At 8 MHz (TYP.) Operation At 32.768 kHz Operation

fmain 0.1 us 0.05 us 0.125 us (TYP.) -
fmain/2 0.2 us 0.1 us 0.25 us (TYP.) (default) -
fumain/2? 0.4 us 0.2 us 0.5 us (TYP.) -
fmain/2° 0.8 us 0.4 us 1.0 us (TYP.) -
fmain/2* 1.6 us 0.8 us 2.0 us (TYP,) -
fmain/2° 3.2 us 1.6 us 4.0 us (TYP.) -
fsus/2 - -

61 us

Remark fmain:

fsus:

150

Main system clock frequency (fiH or fmx)

Subsystem clock frequency
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CHAPTER 5 CLOCK GENERATOR

Caution  When using the X1 oscillator and XT1 oscillator, wire as follows in the area enclosed by the

broken lines in the Figures 5-10 and 5-11 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.

Note that the XT1 oscillator is designed as a low-amplitude circuit for reducing power

consumption.

Figure 5-12 shows examples of incorrect resonator connection.

Figure 5-12. Examples of Incorrect Resonator Connection (1/2)

(a) Too long wiring (b) Crossed signal line
PORT
Vss X1 X2 Vss X1 X2

= =

Remark When using the subsystem clock, replace X1 and X2 with XT1 and XT2, respectively. Also, insert
resistors in series on the XT2 side.
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CHAPTER 5 CLOCK GENERATOR

<R>

Table 5-9. Maximum Number of Clocks Required in Type 3

Set Value Before Switchover

Set Value After Switchover

CSS

CSS

0

(feLk = fmainc)

1
(fek = fsus/2)

0

(fek = fmainc)

1 + 4 fvainc/fsus clock

1
(fek = fsus/2)

2 + fsus/2fmainc clock

<R>

Remarks 1. fiH

:Internal high-speed oscillation clock frequency

fux  :High-speed system clock frequency

fwain  :Main system clock frequency

fmainc :Main system select clock frequency

fsus :Subsystem clock frequency

fcik  :CPU/peripheral hardware clock frequency
2. The number of clocks listed in Table 5-7 to Table 5-9 is the number of CPU clocks before switchover.
3. Calculate the number of clocks in Table 5-7 to Table 5-9 by removing the decimal portion.

Example When switching the main system clock from the internal high-speed oscillation clock to the

1+ fi/fux=1+8/10=1+0.8=1.8 — 2 clocks

5.6.8 Conditions before clock oscillation is stopped
The following lists the register flag settings for stopping the clock oscillation (disabling external clock input) and
conditions before the clock oscillation is stopped.

high-speed system clock (@ oscillation with fiH = 8 MHz, fux = 10 MHz)

Table 5-10. Conditions Before the Clock Oscillation Is Stopped and Flag Settings

Clock Conditions Before Clock Oscillation Is Stopped Flag Settings of SFR
(External Clock Input Disabled) Register
Internal high-speed MCS=1o0rCLS =1 HIOSTOP =1
oscillation clock (The CPU is operating on a clock other than the internal high-speed
oscillation clock)
X1 clock MCS=0o0rCLS =1 MSTOP =1
External main system clock (The CPU is operating on a clock other than the high-speed system clock)
Subsystem clock CLS=0 XTSTOP =1
(The CPU is operating on a clock other than the subsystem clock)

180
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CHAPTER 6 TIMER ARRAY UNIT

(12) Timer output mode register 0 (TOMO)
TOMO is used to control the timer output mode of each channel.
When a channel is used for the single-operation function, set the corresponding bit of the channel to be used
to 0.
When a channel is used for the combination-operation function (PWM output, one-shot pulse output, or

multiple PWM output), set the corresponding bit of the master channel to 0 and the corresponding bit of the
slave channel to 1.

The setting of each channel n by this register is reflected at the timing when the timer output signal is set or
reset while the timer output is enabled (TOEOn = 1).

TOMO can be set by a 16-bit memory manipulation instruction.

The lower 8 bits of TOMO can be set with an 8-bit memory manipulation instruction with TOMOL.

Reset signal generation clears this register to 0000H.

Figure 6-20. Format of Timer Output Mode Register 0 (TOMO)

Address: FO1BEH, FO1BFH  After reset: 0000H R/W
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TOMO 0 0 0 0 0 0 0 0 0 |TOM | TOM | TOM | TOM | TOM | TOM | TOM
06 05 04 03 02 01 00

TOM Control of timer output mode of channel n
on

0 Toggle mode (to produce toggle output by timer interrupt request signal (INTTMOn))

1 Combination-operation mode (output is set by the timer interrupt request signal (INTTMOnN) of the master
channel, and reset by the timer interrupt request signal (INTTMOm) of the slave channel)

Caution Be sure to clear bits 15 to 7 to “0”.
Remark n:Channel number, m: Slave channel number

n=0to 6 (n=0, 2, 4 for master channel)
n <m <6 (where m is a consecutive integer greater than n)
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CHAPTER 9 CLOCK OUTPUT/BUZZER OUTPUT CONTROLLER

9.2 Configuration of Clock Output/Buzzer Output Controller
The clock output/buzzer output controller includes the following hardware.

Table 9-1. Configuration of Clock Output/Buzzer Output Controller

Item Configuration

Control registers Clock output select registers 0, 1 (CKS0, CKS1)
Port mode register 14 (PM14)
Port register 14 (P14)

9.3 Registers Controlling Clock Output/Buzzer Output Controller

The following two registers are used to control the clock output/buzzer output controller.
¢ Clock output select registers 0, 1 (CKS0, CSK1)
e Port mode register 14 (PM14)

(1) Clock output select registers 0, 1 (CKS0, CKS1)
These registers set output enable/disable for clock output or for the buzzer frequency output pin
(PCLBUZ0/PCLBUZ1), and set the output clock.
Select the clock to be output from PCLBUZO0 by using CKSO.
Select the clock to be output from PCLBUZ1 by using CKS1.
CKSO0 and CKS1 are set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to O0OH.
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CHAPTER 11 SERIAL ARRAY UNIT

(3) Processing flow (in single-transmission/reception mode)

Figure 11-44. Timing Chart of Master Transmission/Reception (in Single-Transmission/Reception Mode)
(Type 1: DAPONn = 0, CKPOn = 0)

SSOn
STon [
SEOn
‘ Receive data 1 Receive data 2 Receive data 3
SDRONn Transmit data 1 Transmit data 2 Transmit data 2 K !
AWrite Write Write |
ARead ARead ReadA
SCKp pin
Slp pin Receive data 1 Receive data 2 Receive data 3
hl e\r~rm/mrm/re—e e} e
rogistor on X ecetion & siift eration XFHecegtion a shit ogergfon Fecgption & sfit gperafionX_ X
SOp pin Transmit data 1 Transmit data 2 Transmit data 3
INTCSIp 1
Data transmission/reception (8-bit length) Data transmission/reception (8-bit length) Data transmission/reception (8-bit length)
TSFOn

Remark n: Channel number (n =0, 2), p: CSI number (p = 00, 10)
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CHAPTER 11 SERIAL ARRAY UNIT

(1) Register setting
Figure 11-97. Example of Contents of Registers for Data Transmission of Simplified I°C (1IC10)

(a) Serial output register 0 (SO0) ... Do not manipulate this register during data
transmission/reception.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SO0 CKO02 CKO00 S002 S000
0 0 0 0 1 |0/1" 1 X 0 0 0 0 1 [0o/1™°] 1 X

(b) Serial output enable register 0 (SOEQ) ... Do not manipulate this register during data
transmission/reception.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOEO SOE02 SOE00

(c) Serial channel start register 0 (SS0) ... Do not manipulate this register during data
transmission/reception.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SS0 SS03 | SS02 | SSo1 | SS00
0 0 0 0 0 0 0 0 0 0 0 0 X 0N x X

(d) Serial mode register 02 (SMR02) ... Do not manipulate this register during data
transmission/reception.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SMRO02 |cksozf|ccsoz STS02 S1S020 MD022 | MD021 | MD020
o1 o 0 0 0 0 0 0 0 0 1 0 0 1 0 0
(e) Serial communication operation setting register 02 (SCR02) ... Do not manipulate the bits of this

register, except the TXEO02 and
RXEO02 bits, during data
transmission/reception.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SCRO02 [JTxE02 | RXEO2 | DAPO2 | CKPO2
1 0 0 0 0

EOCO2 | PTC021 | PTC020 | DIR02 SLCO021 | SLC020
0 0 0 0 0 0 1

DLS022 | DLS021 | DLS020
0 1 1 1

(f) Serial data register 02 (SDR02) (lower 8 bits: SIO10)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SDR02

Baud rate setting 0 Transmit data setting

SIO10

Note The value varies depending on the communication data during communication operation.

Remark @: Setting is fixed in the 1IC mode, [ ]: Setting disabled (set to the initial value)
x: Bit that cannot be used in this mode (set to the initial value when not used in any mode)
0/1: Set to 0 or 1 depending on the usage of the user
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CHAPTER 12 SERIAL INTERFACE IICO

Figure 12-21. Communication Reservation Timing

Program processing |STT0=1 YIVCrge to
A
Communi SetsPDO| |
Hardware processing |cation and S'T'tDo
reservation INTIICO
SCLo 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6

SD’“’]XXXXXXXXJ\T B8 EN

Generate by master device with bus mastership

Remark 1ICO: IIC shift register 0
STTO: Bit 1 of IIC control register 0 (11ICCO0)
STDO: Bit 1 of IIC status register 0 (IICS0)
SPDO0: Bit 0 of IIC status register 0 (IICS0)

Communication reservations are accepted via the timing shown in Figure 12-22. After bit 1 (STDO) of 1IC
status register 0 (1ICS0) is set to 1, a communication reservation can be made by setting bit 1 (STTO0) of IIC
control register 0 (IICCO0) to 1 before a stop condition is detected.

Figure 12-22. Timing for Accepting Communication Reservations

SCLO

SDAO

STDO

SPDO

Standby mode (Communication can be reserved
by setting STT to 1 during this period.)

Figure 12-23 shows the communication reservation protocol.
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CHAPTER 12 SERIAL INTERFACE IICO

12.5.18 Timing of I°C interrupt request (INTIICO) occurrence
The timing of transmitting or receiving data and generation of interrupt request signal INTIICO, and the value of the
[ICSO register when the INTIICO signal is generated are shown below.

Remark ST: Start condition
ADG6 to ADO: Address
R/W: Transfer direction specification
ACK: Acknowledge
D7 to DO: Data
SP: Stop condition

518 Users Manual U17854EJ9VOUD



CHAPTER 14 DMA CONTROLLER

(3) DMA byte count register n (DBCn)
This is a 10-bit register that is used to set the number of times DMA channel n executes transfer. Be sure to
set the number of times of transfer to this DBCn register before executing DMA transfer (up to 1024 times).
Each time DMA transfer has been executed, this register is automatically decremented. By reading this
DBCn register during DMA transfer, the remaining number of times of transfer can be learned.
DBCn can be read or written in 8-bit or 16-bit units. However, it cannot be written during DMA transfer.
Reset signal generation clears this register to 0000H.

Figure 14-3. Format of DMA Byte Count Register n (DBCn)
Address: FFFB6H, FFFB7H (DBCO0), FFFB8H, FFFB9H (DBC1)  After reset: 0000H R/W

DBCOH: FFFB7H DBCOL: FFFB6H
DBC1H: FFFB9H DBC1L: FFFB8H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
oecn [0 o fofofofof | | | | | | | | | |
(n=0,1)

DBCn[9:0] | Number of Times of Transfer Remaining Number of Times of Transfer
(When DBCn is Written) (When DBCn is Read)

000H 1024 Completion of transfer or waiting for 1024 times of DMA transfer
001H 1 Waiting for remaining one time of DMA transfer

002H 2 Waiting for remaining two times of DMA transfer

003H 3 Waiting for remaining three times of DMA transfer

3FEH 1022 Waiting for remaining 1022 times of DMA transfer

3FFH 1023 Waiting for remaining 1023 times of DMA transfer

Cautions 1. Be sure to clear bits 15 to 10 to “0”.

2. If the general-purpose register is specified or the internal RAM space is exceeded as a
result of continuous transfer, the general-purpose register or SFR space are written or
read, resulting in loss of data in these spaces. Be sure to set the number of times of
transfer that is within the internal RAM space.

Remark n: DMA channel number (n =0, 1)
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CHAPTER 15 INTERRUPT FUNCTIONS

15.1 Interrupt Function Types

The following two types of interrupt functions are used.

M

)

Maskable interrupts
These interrupts undergo mask control. Maskable interrupts can be divided into four priority groups by setting the
priority specification flag registers (PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H, PR10L, PR10H, PR11L,
PR11H, PR12L, PR12H).
Multiple interrupt servicing can be applied to low-priority interrupts when high-priority interrupts are generated. If
two or more interrupt requests, each having the same priority, are simultaneously generated, then they are
processed according to the priority of vectored interrupt servicing. For the priority order, see Table 15-1.
A standby release signal is generated and STOP and HALT modes are released.
External interrupt requests and internal interrupt requests are provided as maskable interrupts.

External: 13, internal: 25

Software interrupt
This is a vectored interrupt generated by executing the BRK instruction. It is acknowledged even when interrupts
are disabled. The software interrupt does not undergo interrupt priority control.

15.2 Interrupt Sources and Configuration

The 78KOR/KE3 has a total of 39 interrupt sources including maskable interrupts and software interrupts. In

addition, they also have up to five reset sources (see Table 15-1). The vector codes that store the program start

address when branching due to the generation of a reset or various interrupt requests are two bytes each, so
interrupts jump to a 64 K address of 00000H to OFFFFH.

576
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CHAPTER 15 INTERRUPT FUNCTIONS

Figure 15-10. Examples of Multiple Interrupt Servicing (1/2)

Example 1. Multiple interrupt servicing occurs twice

Main processing INTxx servicing INTyy servicing INTzz servicing

E:l IE=0 El IE=0 El IE=0

INTXx —= INTyy — INTzz —
(PR=11) (PR=10) (PR=01)

[Fer]

IE=1
IE=1 | RETI | IE=1 | RETI

During servicing of interrupt INTxx, two interrupt requests, INTyy and INTzz, are acknowledged, and multiple
interrupt servicing takes place. Before each interrupt request is acknowledged, the El instruction must always be
issued to enable interrupt request acknowledgment.

Example 2. Multiple interrupt servicing does not occur due to priority control

Main processing INTxx servicing INTyy servicing

E:l IE=0

INTXX —= INTyy —

PR =10 PR =11
( ) ( ) RETI
IE=1
|1 instruction executionl IE=0

RETI

IE=1

Interrupt request INTyy issued during servicing of interrupt INTxx is not acknowledged because its priority is lower
than that of INTxx, and multiple interrupt servicing does not take place. The INTyy interrupt request is held pending,
and is acknowledged following execution of one main processing instruction.

PR = 00: Specify level 0 with xxPR1x = 0, xxPROx = 0 (higher priority level)
PR = 01: Specify level 1 with xxPR1x = 0, xxPROx = 1

PR =10: Specify level 2 with xxPR1x = 1, xxPROx = 0

PR = 11: Specify level 3 with xxPR1x = 1, xxPROx = 1 (lower priority level)
IE=0: Interrupt request acknowledgment is disabled

IE=1: Interrupt request acknowledgment is enabled.
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CHAPTER 17 STANDBY FUNCTION

Cautions 1.
2.
3.
610

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.

To stop the internal low-speed oscillation clock in the STOP mode, use an option byte to stop
the watchdog timer operation in the HALT/STOP mode (bit 0 (WDSTBYON) of 000COH = 0), 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), temporarily switch the CPU clock to the
internal high-speed oscillation clock before the execution of 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).

User's Manual U17854EJ9VOUD



CHAPTER 20 LOW-VOLTAGE DETECTOR

Operation example 2: When used as interrupt
Interrupt requests may be generated frequently.
Take the following action.

<Action>
Confirm that “supply voltage (Vop) > detection voltage (VLvi)” when detecting the falling edge of Voo, or “supply
voltage (Vop) < detection voltage (VLvi)” when detecting the rising edge of Vo, in the servicing routine of the LVI
interrupt by using bit 0 (LVIF) of the low-voltage detection register (LVIM). Clear bit 1 (LVIIF) of interrupt
request flag register OL (IFOL) to 0.
For a system with a long supply voltage fluctuation period near the LVI detection voltage, take the above
action after waiting for the supply voltage fluctuation time.

Remark |If bit 2 (LVISEL) of the low voltage detection register (LVIM) is set to “1”, the meanings of the above
words change as follows.
* Supply voltage (Vbp)  — Input voltage from external input pin (EXLVI)
o Detection voltage (VLvi) — Detection voltage (Vex.vi = 1.21 V)

(2) Delay from the time LVI reset source is generated until the time LVI reset has been generated or released
There is some delay from the time supply voltage (Vob) < LVI detection voltage (Vivi) until the time LVI reset has
been generated.

In the same way, there is also some delay from the time LVI detection voltage (VLvi) < supply voltage (Vop) until
the time LVI reset has been released (see Figure 20-12).

See the timing in Figure 20-2 (2) When LVI is ON upon power application (option byte: LVIOFF = 0) for the
reset processing time until the normal operation is entered after the LVI reset is released.

Figure 20-12. Delay from the time LVI reset source is generated until the time LVI reset has been generated or released

Supply voltage (Voo)

Vv frmmmmmmmmmmmmme s N T f--mmmmmmeo e

Time

LVIF flag

i<1> : ' 1 <> '
—— <> e <2>

LVI reset signal \ : ; /3

<1>: Minimum pulse width (200 us (MIN.))
<2>: Detection delay time (200 us (MAX.))

652 Users Manual U17854EJ9VOUD



CHAPTER 27 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard Products

(2) Serial interface: Serial array unit (1/18)
(Ta=-40 to +85°C, 1.8 V< Vop =EVbop < 5.5V, Vss = EVss = AVss =0 V)

(a) During communication at same potential (UART mode) (dedicated baud rate generator output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate fvck/6 bps
fcik = 20 MHz, fuek = fok 3.3 Mbps

UART mode connection diagram (during communication at same potential)

TxDq Rx

78KOR/KE3 User's device

RxDq Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Caution When using UART1, select the normal input buffer for RxD1 and the normal output mode for TxD1
by using the PIMO and POMO registers.

Remarks 1. q: UART number (q=0, 1, 3)
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of the SMRmn register. m: Unit number (m = 0, 1),
n: Channel number (n = 0 to 3))
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CHAPTER 28 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

(1) Basic operation (6/6)

AC Timing Test Points

ViH ViH
Test points
>< Vi > < Vi ><

External Main System Clock Timing

1/fex

texc || texH

EXCLK \ 0.8Voo (MIN.)
< 0.2Voo (MAX.)

\ N p

Tl Timing

tri trH

TIOO to TIO6

Interrupt Request Input Timing

tINTIL tINTH
INTPO to INTP11 J H

Key Interrupt Input Timing

RESET Input Timing

trRsL

RESET

TN
—~_
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