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CHAPTER 1 OUTLINE

1.6 78KO0R/Kx3 Microcontroller Lineup

ROM RAM 78KOR/KE3 78K0OR/KF3 78KOR/KG3 78KOR/KH3 78KOR/KJ3
64 Pins 80 Pins 100 Pins 128 Pins 144 Pins
512 KB | 30 KB - - 4PD78F1168 uPD78F1178 1PD78F1188A
4PD78F1168A 1PD78F1178A
384 KB | 24 KB - - uPD78F1167 uPD78F1177 ©PD78F1187A
uPD78F1167A #PD78F1177A
256 KB | 12 KB uPD78F1146 1PD78F1156 4PD78F1166 HPD78F1176 1PD78F1186A
uPD78F1146A uPD78F1156A HPD78F1166A uPD78F1176A
192 KB | 10 KB uPD78F1145 pPD78F1155 4PD78F1165 uPD78F1175 1PD78F1185A
#PD78F1145A #PD78F1155A uPD78F1165A #PD78F1175A
128 KB | 8 KB uPD78F1144 pPD78F1154 uPD78F1164 pPD78F1174 1PD78F1184A
HPD78F1144A 1PD78F1154A HPD78F1164A HPD78F1174A
96 KB 6 KB #PD78F1143 #PD78F1153 uPD78F1163 - -
1PD78F1143A 1PD78F1153A 4PD78F1163A
64 KB 4 KB #PD78F1142 #PD78F1152 uPD78F1162 - -
pPD78F1142A pPD78F1152A uPD78F1162A
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CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin I/O Circuit List (1/2)
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CHAPTER 4 PORT FUNCTIONS

Figure 4-5. Block Diagram of P03 and P04

Internal bus

WRprim
PIMO
& PIMO03, PIM04 EVooo, EVop1
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S PUO3, PUO4
—l P-ch
Alternate
function
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N
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& POMO03, POM04
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PMO
= PMO03, PM04
Alternate
function
PO: Port register 0

PUO: Pull-up resistor option register 0
PMO:  Port mode register 0

PIMO:  Port input mode register 0
POMO: Port output mode register 0

RD: Read signal

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

Figure 4-32. Block Diagram of P121 and P122
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CHAPTER 6 CLOCK GENERATOR

(2) Example of setting procedure when using the external main system clock
<1> Setting P121/X1 and P122/X2/EXCLK pins (CMC register)

EXCLK OSCSEL 0 OSCSELS 0 0 0 AMPH
1 1 0 0/1 0 0 0 x

Remarks 1. x: don’t care
2. For setting of the P123/XT1 and P124/XT2 pins, see 6.6.3 (1) Example of setting
procedure when oscillating the subsystem clock.

<2> Controlling external main system clock input (CSC register)
When MSTORP is cleared to 0, the input of the external main system clock is enabled.

Cautions 1. The CMC register can be written only once after reset release, by an 8-bit memory
manipulation instruction.
Therefore, it is necessary to also set the value of the OSCSELS bits at the same time. For
OSCSELS bits, see 6.6.3 Example of controlling subsystem clock.

2. Set the external main system clock after the supply voltage has reached the operable
voltage of the clock to be used (see CHAPTER 29 ELECTRICAL SPECIFICATIONS
(STANDARD PRODUCTS) and CHAPTER 30 ELECTRICAL SPECIFICATIONS ((A) GRADE
PRODUCTS)).

(3) Example of setting procedure when using high-speed system clock as CPU/peripheral hardware clock
<1> Setting high-speed system clock oscillation"**
(See 6.6.1 (1) Example of setting procedure when oscillating the X1 clock and (2) Example of

setting procedure when using the external main system clock.)
Note The setting of <1> is not necessary when high-speed system clock is already operating.

<2> Setting the high-speed system clock as the source clock of the CPU/peripheral hardware clock and
setting the division ratio of the set clock (CKC register)

MCMO MDIV2 MDIVA MDIVO Selection of CPU/Peripheral
Hardware Clock (fcik)
1 0 0 0 fmx

0 0 1 fux/2

0 1 0 fwx/2?

0 1 1 fux/2°

1 0 0 fwx/2*

1 0 1 fux/2° M

Note Setting is prohibited when fux < 4 MHz.
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CHAPTER 7 TIMER ARRAY UNIT

Figure 7-37. Example of Set Contents of Registers During Operation as Interval Timer/Square Wave Output

(3/3)

(2) When fsue/4 is selected as count clock (continued)

(e) Timer output enable register 0 (TOEO)

TOEO

Bit n

TOEOn
1/0

0: Stops the TOOnN output operation by counting operation.

1: Enables the TOOnN output operation by counting operation.

(f) Timer output level register 0 (TOLO)

TOLO

Bit n

TOLOn
0

0: Cleared to 0 when TOMOn = 0 (toggle mode)

(g) Timer output mode register 0 (TOMO)

TOMO

Bit n

TOMOn
0

0: Sets toggle mode.

Remark n=0to7,m=0, 1
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CHAPTER 7 TIMER ARRAY UNIT

7.8 Operation of Plural Channels of Timer Array Unit

7.8.1 Operation as PWM function
Two channels can be used as a set to generate a pulse of any period and duty factor.
The period and duty factor of the output pulse can be calculated by the following expressions.

Pulse period = {Set value of TDRONn (master) + 1} x Count clock period

Duty factor [%] = {Set value of TDROm (slave)}/{Set value of TDROn (master) + 1} x 100
0% output:  Set value of TDROm (slave) = 0000H

100% output: Set value of TDROm (slave) > {Set value of TDROn (master) + 1}

Remark The duty factor exceeds 100% if the set value of TDROm (slave) > (set value of TDROn (master) + 1),
it summarizes to 100% output.

The master channel operates in the interval timer mode and counts the periods. When the channel start trigger
(TSOmM) is set to 1, INTTMOn is output. TCROn counts down starting from the loaded value of TDROn, in
synchronization with the count clock. When TCROn = 0000H, INTTMOn is output. TCROnN loads the value of TDRON
again. After that, it continues the similar operation.

TCROm of a slave channel operates in one-count mode, counts the duty factor, and outputs a PWM waveform from
the TOOm pin. TCROm of the slave channel loads the value of TDROm, using INTTMOn of the master channel as a
start trigger, and stops counting until the next start trigger (INTTMOn of the master channel) is input.

The output level of TOOm becomes active one count clock after generation of INTTMOn from the master channel,
and inactive when TCROm = 0000H.

Caution To rewrite both TDROn of the master channel and TDROm of the slave channel, a write access is
necessary two times. The timing at which the values of TDROn and TDROm are loaded to TCRONn
and TRCOm is upon occurrence of INTTMOn of the master channel. Thus, when rewriting is
performed split before and after occurrence of INTTMOn of the master channel, the TOOm pin
cannot output the expected waveform. To rewrite both TDROn of the master and TDROm of the
slave, therefore, be sure to rewrite both the registers immediately after INTTMOn is generated
from the master channel.

Remark n=0,2,4,6
m=n+1
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CHAPTER 7 TIMER ARRAY UNIT

Figure 7-55. Block Diagram of Operation as PWM Function
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O
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5 ( ) controller (INTTMoOn)
=
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S
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Operation clock 3 Timer counter 0
utput :
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O
]
8
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= TDROmM
3 ( ) controller (INTTMOm)
£

Remark n=0,2,4,6
m=n+1
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CHAPTER 8 REAL-TIME COUNTER

Figure 8-3. Format of Real-Time Counter Control Register 0 (RTCCO0)

Address: FFFODH  After reset: 00H R/W

Symbol <7> 6 <5> <4> 3 2 1 0
RTCCO RTCE 0 RCLOEH1 RCLOEO AMPM CT2 CT1 CTO
RTCE Real-time counter operation control
0 Stops counter operation.
1 Starts counter operation.
RCLOEH1 RTC1HZ pin output control
0 Disables output of RTC1HZ pin (1 Hz).
1 Enables output of RTC1HZ pin (1 Hz).
RCLOEQO™" RTCCL pin output control
0 Disables output of RTCCL pin (32.768 kHz).
1 Enables output of RTCCL pin (32.768 kHz).
AMPM Selection of 12-/24-hour system
0 12-hour system (a.m. and p.m. are displayed.)
1 24-hour system

Rewrite the AMPM value after setting RWAIT (bit 0 of RTCC1) to 1. If the AMPM value is changed, the values of
the hour count register (HOUR) change according to the specified time system.
Table 8-2 shows the displayed time digits.

CT2 CT1 CTO0 Constant-period interrupt (INTRTC) selection
0 0 0 Does not use constant-period interrupt function.
0 0 1 Once per 0.5 s (synchronized with second count up)
0 1 0 Once per 1 s (same time as second count up)
0 1 1 Once per 1 m (second 00 of every minute)
1 0 0 Once per 1 hour (minute 00 and second 00 of every hour)
1 0 1 Once per 1 day (hour 00, minute 00, and second 00 of every day)
1 1 X Once per 1 month (Day 1, hour 00 a.m., minute 00, and second 00 of

every month)

When changing the values of CT2 to CTO while the counter operates (RTCE = 1), rewrite the values of CT2 to CTO
after disabling interrupt servicing INTRTC by using the interrupt mask flag register. Furthermore, after rewriting the
values of CT2 to CTO, enable interrupt servicing after clearing the RIFG and RTCIF flags.

Note RCLOEO and RCLOE2 must not be enabled at the same time.

Caution If RCLOEO and RCLOE1 are changed when RTCE = 1, glitches may occur in the 32.768 kHz
and 1 Hz output signals.

Remark x:don’tcare
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CHAPTER 13 SERIAL ARRAY UNIT

(1) Register setting

Figure 13-56. Example of Contents of Registers for Slave Reception of 3-Wire Serial /0
(Csloo, Cslo1, CSI10, CSI20)

(a) Serial output register m (SOm) ...The register that not used in this mode.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOm CKOm2|CKOm1 |CKOmO SOm2 | SOm1 | SOmo
0 0 0 0 1 x X X 0 0 0 0 1 x X X

<R> (b) Serial output enable register m (SOEm) ...The register that not used in this mode.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SOEm SOEm2|SOEm1|SOEmO
0 0 0 0 0 0 0 0 0 0 0 0 0 X X x

(c) Serial channel start register m (SSm) ... Sets only the bits of the target channel to 1.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SSm SSm3 | SSm2 | SSm1 | SSmo
0 0 0 0 0 0 0 0 0 0 0 0 X 0/1 | 0/1 | O

(d) Serial mode register mn (SMRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SMBRmn |cksmn
01

CCSmn STSmn
1 0 0 0 0 0 0 0

SISmnO) MDmn2(MDmn1 [MDmnO

0 0 0
[

Interrupt sources of channel n
0: Transfer end interrupt

1 0 0

(e) Serial communication operation setting register mn (SCRmn)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SCRmn  [[TXEmn|RXEmn
0 1

DAPmn|CKPmn EOCmn|PTCmn1 [PTCmnOJf DIRMn SLCmn1|{SLCmnO

0101 | O 0 0 0 o1} O 0 0

DLSmn2(DLSmn1
0 1 1

DLSmn0

0/1

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

SDRmn 0000000
(baud rate setting) 0 Receive data register

SIOp

Remark m: Unit number (m = 0, 1), n: Channel number (n = 0 to 2), p: CSI number (p = 00, 01, 10, 20)
@: Setting is fixed in the CSI slave reception 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 13 SERIAL ARRAY UNIT

484

Figure 13-78. Flowchart of UART Transmission (in Continuous Transmission Mode)

Starting UART communication

Setting SAUTEN and SAUOEN
bits of PERO register to 1

Setting operation clock by

SPSm register

SMRmn, SCRmn: Setting communication

Perform initial setting when SEmn = 0.

SDRmn[15:9]: Setting transfer rate
SOLmn: Setting output data level <1> Select the buffer empty interrupt.
SOm, SOEm: Setting output

‘ Port manipulation ‘

‘ Writing 1 to SSmn bit ‘

&
<

Writing transmit data to
TXDgq (=SDRmn[7:0])

<2>

<
<

Buffer empty interrupt
generated?

<3>
Ye
Transmitting next data?

No

‘ Clearing 0 to MDmnO bit | <4>

L —

Yes
<
<
) N
Transfer end interrupt
generated?
Yes <5>
I

Writing 1 to MDmnO bit

Caution

Remark

>
Communication continued?
No

‘ Writing 1 to STmn bit

Clearing SAU1EN and SAUQOEN
bits of PERO register to 0

End of communication

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

<6>

<1> to <6> in the figure correspond to <1> to <6> in Figure 13-77 Timing Chart of UART
Transmission (in Continuous Transmission Mode).
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CHAPTER 13 SERIAL ARRAY UNIT

Table 13-3. Selection of Operation Clock

SMRmn SPSm Register Operation Clock (MCK)"*"
Register
CKSmn | PRS | PRS | PRS | PRS | PRS | PRS | PRS | PRS fork = 20 MHz
mi3 | m12 | m11 | m10 | mO3 | m02 | mO1 | mOO
0 X X X X 0 0 0 | fo 20 MHz
X X 0 0 0 1 foLk/2 10 MHz
X X X X 0 0 1 0 | fow/2® 5 MHz
X X X X 0 0 1 1 fok/2° 2.5 MHz
X X X X 0 1 0 0 | fow/2* 1.25 MHz
X X X X 0 1 0 1 fok/2° 625 kHz
X X X X 0 1 1 0 | fow/2® 313 kHz
X X X X 0 1 1 1 fok/2’ 156 kHz
X X X X 1 0 0 0 | fow/2® 78.1 kHz
X X X X 1 0 0 1 fork/2° 39.1 kHz
X X X X 1 0 1 0 | fow/2” 19.5 kHz
X X X X 1 0 1 1 fok/2" 9.77 kHz
X X X X 1 1 1 1 INTTMO2 if m =0,
INTTMO3 if m = 1"*?
1 0 0 0 0 X X X X | fow 20 MHz
0 0 0 1 X X X X | fow/2 10 MHz
0 0 1 0 X X X X | fow/2? 5 MHz
0 0 1 1 X X X X | fow/2® 2.5 MHz
0 1 0 0 X X X X | fows2* 1.25 MHz
0 1 0 1 X X X X | fow/2® 625 kHz
0 1 1 0 X X X X | fow/2® 313 kHz
0 1 1 1 X X X X | fow/2 156 kHz
1 0 0 0 X X X X | fow/2® 78.1 kHz
1 0 0 1 X X X X | fow/2® 39.1 kHz
1 0 1 0 X X X X | fo/2® 19.5 kHz
1 0 1 1 X X X X | fo/2" 9.77 kHz
1 1 1 1 X X X X | INTTMO2ifm=0,
INTTMO3 if m = 1"*?

Other than above

Setting prohibited

Notes 1. When changing the clock selected for fcik (by changing the system clock control register (CKC)
value), do so after having stopped (STm = 000FH) the operation of the serial array unit (SAU).
When selecting INTTMO02 and INTTMOS for the operation clock, also stop the timer array unit (TAU)

(TTO = 0OFFH).

2. SAU can be operated at a fixed division ratio of the subsystem clock, regardless of the fcik
frequency (main system clock, subsystem clock), by operating the interval timer for which fsus/4
has been selected as the count clock (setting TIS02 (if m = 0) or TIS03 (if m = 1) of the TISO
register to 1) and selecting INTTMO02 and INTTMO3 by using the SPSm register in channels 2 and
3 of TAU. When changing fcik, however, SAU and TAU must be stopped as described in Note 1
above.

Remarks 1. X: Don’t care
2. m: Unit number (m =0, 1), n: Channel number (n = 0 to 3)

User's Manual U17894EJ9VOUD




CHAPTER 14 SERIAL INTERFACE IICO

14.5.9 Interrupt request (INTIICO) generation timing and wait control
The setting of bit 3 (WTIMO) of IIC control register 0 (IICCO0) determines the timing by which INTIICO is generated
and the corresponding wait control, as shown in Table 14-4.

Table 14-4. INTIICO Generation Timing and Wait Control

WTIMO During Slave Device Operation During Master Device Operation
Address Data Reception |Data Transmission Address Data Reception |Data Transmission
0 9Notes 1,2 8N01e 2 8N01e 2 9 8 8
1 9No!es 1,2 9No(e 2 9No(e 2 9 9 9

Notes 1. The slave device’s INTIICO signal and wait period occurs at the falling edge of the ninth clock only when
there is a match with the address set to slave address register 0 (SVAO).
At this point, ACK is generated regardless of the value set to IICCO’s bit 2 (ACKEO). For a slave device
that has received an extension code, INTIICO occurs at the falling edge of the eighth clock.
However, if the address does not match after restart, INTIICO is generated at the falling edge of the 9th
clock, but wait does not occur.

2. If the received address does not match the contents of slave address register 0 (SVAQ) and extension

code is not received, neither INTIICO nor a wait occurs.

Remark The numbers in the table indicate the number of the serial clock’s clock signals. Interrupt requests and
wait control are both synchronized with the falling edge of these clock signals.

(1) During address transmission/reception

* Slave device operation: Interrupt and wait timing are determined depending on the conditions described in
Notes 1 and 2 above, regardless of the WTIMO bit.

* Master device operation: Interrupt and wait timing occur at the falling edge of the ninth clock regardless of
the WTIMO bit.

(2) During data reception

* Master/slave device operation: Interrupt and wait timing are determined according to the WTIMO bit.

(3) During data transmission

* Master/slave device operation: Interrupt and wait timing are determined according to the WTIMO bit.

(4) Wait cancellation method
The four wait cancellation methods are as follows.

e Writing data to IIC shift register 0 (11C0)
e Setting bit 5 (WRELDO) of IIC control register 0 (1ICCO) (canceling wait)
e Setting bit 1 (STTO) of 1ICO register (generating start condition)"*

Note

¢ Setting bit 0 (SPTO) of 1ICO register (generating stop condition)

Note Master only.

When an 8-clock wait has been selected (WTIMO = 0), the presence/absence of ACK generation must be
determined prior to wait cancellation.

(5) Stop condition detection
INTHCO is generated when a stop condition is detected (only when SPIEO = 1).
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CHAPTER 14 SERIAL INTERFACE IICO

(i) When WTIMO = 1

ST | AD6to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK | SP

Al A2 A3 A4 A5

A1:1ICSO = 0110x010B
A2: ]ICS0O = 0010x110B
A3: 1ICS0 = 0010x100B
A4: 1ICS0 = 0010xx00B
AB: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
x: Don’t care

(6) Operation when arbitration loss occurs (no communication after arbitration loss)
When the device is used as a master in a multi-master system, read the MSTSO0 bit each time interrupt request
signal INTIICO has occurred to check the arbitration result.

(a) When arbitration loss occurs during transmission of slave address data (when WTIMO = 1)

ST | AD6 to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK| SP

A1l A2

A1:1ICS0=01000110B
A2: 1ICS0 = 00000001B

Remark A: Always generated
A: Generated only when SPIEO = 1
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CHAPTER 17 INTERRUPT FUNCTIONS

Table 17-1. Interrupt Source List (1/2)

Interrupt Default Interrupt Source Internal/ Vector Basic
Type Priority™" _ External Table Configuration
Name Trigger Address Type"?
Maskable 0 INTWDTI Watchdog timer interval™*®® Internal 0004H (A)
(75% of overflow time)
1 INTLVI Low-voltage detection"** 0006H
2 INTPO Pin input edge detection External 0008H (B)
3 INTP1 000AH
4 INTP2 000CH
5 INTP3 000EH
6 INTP4 0010H
7 INTP5 0012H
8 INTST3 UARTS3 transmission transfer end or buffer Internal 0014H (A)
empty interrupt
9 INTSR3 UARTS3 reception transfer end 0016H
10 INTSRE3 UARTS3 reception communication error 0018H
occurrence
11 INTDMAO End of DMAO transfer 001AH
12 INTDMA1 End of DMA1 transfer 001CH
13 INTSTO UARTO transmission transfer end or buffer 001EH
/INTCSI00 empty interrupt/CSI00 transfer end or buffer
empty interrupt
14 INTSRO UARTO reception transfer end/ 0020H
/INTCSIO01 CSI01 transfer end or buffer empty interrupt
15 INTSREO UARTO reception communication error 0022H
occurrence
16 INTST1 UART1 transmission transfer end or buffer 0024H
/INTCSI10 empty interrupt/
/INTHC10 CSI10 transfer end or buffer empty interrupt/
11IC10 transfer end
17 INTSR1 UART1 reception transfer end 0026H
18 INTSREH1 UART1 reception communication error 0028H
occurrence
19 INTHCO End of IICO communication 002AH
20 INTTMOO End of timer channel O count or capture 002CH
21 INTTMO1 End of timer channel 1 count or capture 002EH
22 INTTMO2 End of timer channel 2 count or capture 0030H
23 INTTMO3 End of timer channel 3 count or capture 0032H
Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 40 indicates the lowest priority.
2. Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 17-1.
3. When bit 7 (WDTINT) of the option byte (000COH) is set to 1.
4. When bit 1 (LVIMD) of the low-voltage detection register (LVIM) is cleared to 0.
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CHAPTER 22 LOW-VOLTAGE DETECTOR

Figure 22-5. Timing of Low-Voltage Detector Internal Reset Signal Generation
(Bit: LVISEL = 0, Option Byte: LVIOFF = 1)

Set LVI to be
used for reset

Supply voltage (Vob) l

Y R e LT R B B B n ST N T T PP P

VPoC=159 V (TYP.) [----- A ------imm-i---md-----qmmm--ommoo g oo fooooomomoooooooooooooooopoo\N--oooo-oo--ooooo-

Time

LVIMK flag
(set by software)

LVISEL flag <3
(set by software) L i

LVION flag ' T
(set by software) | Not cI?ared Not cl?ared
! ' : i : I iClear
] i —<5> Wait time |} , :
LVIF flag ¥ |_\
' (Clear
LVIMD flag . pp— —
(set by software) Not cleared ot cleare |
i Clear

LVIRF flaghete3

LVI reset signal

' Cleared by
| software

i Cleared by
' software

POC reset signal

Internal reset signal

Notes 1. The LVIMK flag is set to “1” by reset signal generation.
2. The LVIIF flag of the interrupt request flag registers and the LVIF flag may be set (1).
3. LVIRF is bit 0 of the reset control flag register (RESF). For details of RESF, see CHAPTER 20
RESET FUNCTION.

Remark <1> to <7> in Figure 22-5 above correspond to <1> to <7> in the description of “When starting
operation” in 22.4.1 (1) (a) When LVI default start function stopped is set (option byte: LVIOFF = 1).
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CHAPTER 29 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Target products Conventional-specification products: pPD78F1162, 78F1163, 78F1164, 78F1165, 78F1166,

Expanded-specification products:

Caution The 78KOR/KG3 has an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when
this function is used, and product reliability therefore cannot be guaranteed. NEC Electronics is

78F1167, 78F1168

uPD78F1162A, 78F1163A, 78F1164A, 78F1165A,

78F1166A, 78F1167A, 78F1168A

not liable for problems occurring when the on-chip debug function is used.

Absolute Maximum Ratings (Ta = 25°C) (1/2)

Parameter Symbols Conditions Ratings Unit
Supply voltage Vop -0.5t0 +6.5
EVooo, EVop1 | EVopo = EVop1 -0.5t0 +6.5 \
Vss -0.51t0 +0.3 \
EVsso, EVss1 | EVsso = EVsst -0.5t0 +0.3 \'
AVRerFo -0.5 to Voo + 0.3"*" \
AVREF1 -0.5to Voo + 0.3""" Y
AVss -0.51t0 +0.3 \'
REGC pin input voltage | Vireac REGC -0.3t0 +3.6 \
and -0.3 to Voo + 0.3""°*
Input voltage Vi P00 to P06, P10 to P17, P30, P31, P40 to P47, -0.3 to EVbpo, EVop1 + 0.3 Vv
P50 to P57, P64 to P67, P70 to P77, P80 to P87, and —-0.3 to Voo + 0.3"*"
P120 to P124, P131, P140 to P145, EXCLK,
RESET, FLMDO
Vi2 P60 to P63 (N-ch open-drain) -0.3t0 +6.5
Vis P20 to P27, P150 to P157 —0.3 to AVRero+ 0.3 \
and —0.3 to Vop + 0.3"""
Via P110, P111 —0.3 to AVRrer1 + 0.3 \Y
and -0.3 to Voo + 0.3"""
Output voltage Vo1 P00 to P06, P10 to P17, P30, P31, P40 to P47, |-0.3 to EVboo, EVob1 + 0.3%*" \Y
P50 to P57, P60 to P67, P70 to P77, P80 to P87,
P120, P130, P131, P140 to P145
Voz P20 to P27, P150 to P157 —0.3 to AVrero + 0.3
Vos P110, P111 -0.3 to AVRer1 + 0.3
Notes 1. Must be 6.5V or lower.

2. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
maximum rating of the REGC pin. Do not use this pin with voltage applied to it.

Caution 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

This value regulates the absolute

that ensure that the absolute maximum ratings are not exceeded.

Remark
pins.
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CHAPTER 30 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

(3) Serial interface: Serial array unit (4/18)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
78KOR/KG3  Slp SO User's device
SOp Sl

CSI mode serial transfer timing (during communication at same potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1)

tkov1, 2

tkL1, 2 tkH, 2

SCKp \

tsik1, 2 tksit, 2
PR A

o

tkso1, 2

SOp Output data ><

CSI mode serial transfer timing (during communication at same potential)
(When DAPmn = 0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0)

tkovt, 2

tkH1, 2

SCKp / \

ki1, 2

tsik1, 2 tksi, 2
e

o

tksot, 2

SOp Output data ><

Remarks 1. p: CSI number (p = 00, 01, 10, 20)
2. m: Unit number (m = 0, 1), n: Channel number (n =0 to 2)
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CHAPTER 30 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

(3) Serial interface: Serial array unit (13/18)

CSI mode serial transfer timing (during communication at different potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1)

tkevt

KLt [

tsik1 tksi

Slp Input data

tkso1

SOp w Output data

CSI mode serial transfer timing (during communication at different potential)
(When DAPmn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0)

tkevi

tiH trwt

tsik1 tksi

Slp Input data

tksot

SOp M Output data

Caution Select the TTL input buffer for Sip and the N-ch open-drain output (Voo tolerance) mode for SOp and
SCKp by using the PIMg and POMg registers.

Remarks 1. p: CSI number (p = 01, 10, 20), g: PIM and POM number (g = 0, 4, 14)
2. m: Unit number (m =0, 1), n: Channel number (n =0 to 2)
3. CSI00 cannot communicate at different potential. Use CSI01, CSI10, and CSI20 for communication at
different potential.
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APPENDIX C REVISION HISTORY

(5/24)

Edition

Description

Chapter

3rd

edition

Deletion of descriptions of CALLF instruction in CHAPTER 3

Modification of description in 3.1 Memory Space

Addition of Note in Figure 3-5 Memory Map (xPD78F1166) and Figure 3-13
Correspondence Between Data Memory and Addressing (4PD78F1166)

Addition of Note in Figure 3-7 Memory Map (4PD78F1168) and Figure 3-15
Correspondence Between Data Memory and Addressing (#PD78F1168)

Modification of description and addition of diagram example and explanation of PMC
register in 3.1.2 Mirror area

Change of reset value of Hour count register and Alarm hour register in Table 3-5
SFR List

Change of reset value of Day count register and Month count register in Table 3-5
SFR List

Change of reset value of Back ground event control register in Table 3-5 SFR List

Addition of BCD correction carry register and Note to Table 3-5 SFR List

Change of symbols of higher multiplication result storage register and lower
multiplication result storage register in Table 3-5 SFR List

Addition of Regulator mode control register and BCD adjust result register in Table 3-
6 Extended SFR (2nd SFR) List

Addition of SFR name for the lower 8 bits and modifications of R/W attribute and
manipulable bit range for registers SSRmn, SIRmn, SEm, SSm, STm, SPSm, SOEm,
SOLm, TCROn, TSROn, TEO, TS0, TT0, TPS0, TOO, TOEO, TOLO, and TOMO in
Table 3-6 Extended SFR (2nd SFR) List

Change of reset value of Serial output register 0 and Serial output register 1 in Table
3-6 Extended SFR (2nd SFR) List

Change of reset value of Serial output enable register 0 and Serial output enable
register 1 in Table 3-6 Extended SFR (2nd SFR) List

Change of R/W attribute of Timer channel counter register On in Table 3-6 Extended
SFR (2nd SFR) List

Addition of 3.3 Instruction Address Addressing

Addition of 3.4 Addressing for Processing Data Addresses

CHAPTER 3 CPU
ARCHITECTURE

Addition of Cautions 1 and 2 to 4.2.1 Port 0

Addition of Cautions 1 and 2 t0 4.2.2 Port 1

Addition of Caution to 4.2.4 Port 3

Addition of Cautions 2 and 3 to 4.2.5 Port 4

Modification of Figure 4-28 Block Diagram of P80 to P87 and Figure 4-29 Block
Diagram of P110 and P111

Addition of Caution to 4.2.12 Port 13

Addition of Cautions 1 and 2 to0 4.2.13 Port 14

Addition of Caution to Figure 4-39 Format of Port Mode Register

Modification of Note in 4.3 (2) Port registers (PO to P8, P11 to P15)

Addition of 4.4.4 Connecting to external device with different power supply
voltage (3 V)

CHAPTER 4 PORT
FUNCTIONS

Addition of Note to Figure 5-3 Format of Memory Extension Mode Control
Register (MEM)

Modification of description in 5.6 (5) ASTB pin and (6) EXO0 to EX7, EX8 to EX15,
EX16 to EX23, and EX24 to EX31 pins

Modification of Figure 5-9 Example of Synchronous Memory Connection and
Figure 5-10 Example of Asynchronous Memory Connection

CHAPTER 5
EXTERNAL BUS
INTERFACE
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