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CHAPTER 1

OUTLINE

Pin Identification

ANIO to ANI7""®";
AVRer" ™"
AVss™™':

BUZ:

COMO to COM7:

DSO0+ to DS2+"*2;
DSO- to DS2-""°2:

EXCLK:

EXLVI:

FLMDO:
INTPO to INTPS5:
KRO to KR7:
MCGO:
OCDOA, OCDO0B:
P10to P17:
P20 to P27:
P30 to P34:
P40 to P47:
P80 to P83:
P90 to P93:
P100 to P103:
P110 to P113:
P120 to P124:
P130 to P133:
P140 to P143:
P150 to P153:
PCL:

REGC
RESET:
RxDO0, RxD6:

Analog input

Analog reference voltage
Analog ground

Buzzer output

Common output

AX Analog input (+)

A% Analog input (=)
External clock input
(main system clock)
External potential input
for low-voltage detector
Flash programming mode
External interrupt input
Key return

Manchester code generator output
On chip debug input/output
Port 1

Port 2

Port 3

Port 4

Port 8

Port 9

Port 10

Port 11

Port 12

Port 13

Port 14

Port 15

Programmable clock output
Regulator capacitance
Reset

Receive data

Notes 1. xPD78F048x and 78F049x only.
2. uPD78F049x only.
3. ©PD78F047x and 78F048x only.

REF+""*2
REF_Note 2:
RIN:
RTC1HZ:
RTCCL:
RTCDIV:

SEGO to SEG31:

SEG32 to SEG39""*:

SEG24 (KS0)

to SEG31 (KS7):
SCK10:

SCKAO:

Si0:

SIAO:

SO10:

SOAQ:

TI000, TIO10:
TI50, TI51, TI52:
TOO0O:

TO50, TO51:
TOHO, TOH1:
TxDO, TxDé:
Vob:

Vss:

Vico to Vics:

X1, X2:

XT1, XT2:

User's Manual U18329EJ4V0OUD

AY Analog reference voltage (+)

AX Analog reference voltage (-)

Remote control input
Real-time counter correction
clock (1 Hz) output

Real-time counter clock (32.768

kHz original oscillation) output

Real-time counter clock (32.768

kHz divided frequency) output

Segment output
Segment output

Segment key scan
Serial clock input/output
Serial clock input/output

Serial data input
Serial data input
Serial data output
Serial data output
Timer input
Timer input
Timer output
Timer output
Timer output
Transmit data
Power supply
Ground

LCD power supply

Crystal oscillator

(main system clock)

Crystal oscillator
(subsystem clock)
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CHAPTER 3 CPU ARCHITECTURE

74

Figure 3-13. Correspondence Between Data Memory and Addressing (¢#PD78F0472, 78F0482)

SFR addressing

Register addressing

'

Short direct
addressing

FFFFH
Special function registers
(SFR)
256 x 8 bits
FR2OH | ...
FF1FH
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
1 Internal high-speed RAM
T 1024 x 8 bits 7
FE20H | ]
FE1FH
FBOOH
FAFFH
o0 Reserved &~
FA68H
FAGTH LCD display RAM
FA4OH 40 x 8 bits
FA3FH
FA20H Reserved
FA1FH
Buffer RAM
32 x 8 bits
FAOOH
FOFFH
T Reserved B
6000H
5FFFH
Flash memory
= 24576 x 8 bits =~
0000H

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing
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Figure 5-1. Block Diagram of Clock Generator
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CHAPTER 5 CLOCK GENERATOR

<R> Figure 5-9. Format of Internal High-speed Oscillation Trimming Register (HIOTRM)

Address: FF30H After reset: 10H R/W

Symbol 7 6 5 4 3 2 1 0
HIOTRM 0 0 0 TTRM4 TTRM3 TTRM2 TTRM1 TTRMO
TTRM4 TTRM3 TTRM2 TTRM1 TTRMO Clock correction value
(27V<VbD<5.5V)
MIN. TYP. MAX.

-5.54% | -4.88% | —-4.02%
-5.28% | -4.62% | -3.76%
-4.99% | -4.33% | -3.47%
-4.69% | -4.03% | -3.17%
-4.39% | -3.73% | -2.87%
-4.09% | -3.43% | —2.57%
-3.79% | -3.13% | -2.27%
-3.49% | -2.83% | -1.97%
-3.19% | -2.53% | -1.67%
—2.88% | -2.22% | -1.36%
—223% | -1.91% | -1.31%
-1.92% | -1.60% | -1.28%
-1.60% | -1.28% | -0.96%
-1.28% | -0.96% | -0.64%
-0.96% | —0.64% | -0.32%
-0.64% | -0.32% 0%
+0% (default)
0% +0.32% | +0.64%
4+0.33% | +0.65% | +0.97%
+0.66% | +0.98% | +1.30%
+0.99% +1.31% +1.63%
+1.32% | +1.64% | +1.96%
+1.38% +1.98% +2.30%
+1.46% | +2.32% | +2.98%
+1.80% +2.66% +3.32%
+2.14% | +3.00% | +3.66%
+2.48% +3.34% +4.00%
+2.83% | +3.69% | +4.35%
+3.18% +4.04% +4.70%
+3.53% | +4.39% | +5.05%
+3.88% +4.74% +5.40%
+4.24% | +5.10% | +5.76%

Al a|lalalalala|lajla|lala|la|la|la]l a0l O] O] O] O] O

alalalalalala|la|lo|olo|lo|lo|o|o|o|—|=a|=|a|a|a|2~|loo|o|o|o|o|o|o
ala|ala|lo|lo|o|lo|w|—|a|=|o|o|o|o|—|=a|=2|a|o|o|o|o|=|=|a|a|o|o|o|o
sl a|lo|lo|l=w|w|o|lo|m|m|lo|lo|=|m|o|lo|—|=|lo|lo|r|—|o|o|=|=|o|o|=|=|o|lo
s|lo|=|lo|l=|lo|n|lo|m|o|=|lo|=|o|=|o|—|lo|=|o|n|o|=|o|=|o|=|o|=|o|=-|o

Caution The internal high-speed oscillation frequency will increase in speed if the HIOTRM register
value is incremented above a specific value, and will decrease in speed if decremented below
that specific value. A reversal, such that the frequency decreases in speed by incrementing the
value, or increases in speed by decrementing the value, will not occur.
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CHAPTER 5 CLOCK GENERATOR

Remark While the microcontroller is operating, a clock that is not used as the CPU clock can be stopped via
software settings. The internal high-speed oscillation clock and high-speed system clock can be
stopped by executing the STOP instruction (see (4) in 5.6.1 Example of controlling high-speed
system clock, (3) in 5.6.2 Example of controlling internal high-speed oscillation clock, and (4) in
5.6.3 Example of controlling subsystem clock).

5.6 Controlling Clock

5.6.1 Example of controlling high-speed system clock
The following two types of high-speed system clocks are available.
o X1 clock: Crystal/ceramic resonator is connected across the X1 and X2 pins.
o External main system clock: External clock is input to the EXCLK pin.

When the high-speed system clock is not used, the OCDOA/X1/P121 and OCDOB/X2/EXCLK/P122 pins can be
used as I/O port pins.

Caution The OCDO0A/X1/P121 and OCDOB/X2/EXCLK/P122 pins are in the 1/0 port mode after a reset
release.

The following describes examples of setting procedures for the following cases.

(1) When oscillating X1 clock

(2) When using external main system clock

(3) When using high-speed system clock as CPU clock and peripheral hardware clock
(4) When stopping high-speed system clock

(1) Example of setting procedure when oscillating the X1 clock
<1> Setting P121/X1 and P122/X2/EXCLK pins and selecting X1 clock or external clock (OSCCTL register)
When EXCLK is cleared to 0 and OSCSEL is set to 1, the mode is switched from port mode to X1
oscillation mode.

EXCLK OSCSEL | Operation Mode of High- P121/X1 Pin P122/X2/EXCLK Pin
Speed System Clock Pin

0 1 X1 oscillation mode Crystal/ceramic resonator connection

<2> Controlling oscillation of X1 clock (MOC register)
If MSTORP is cleared to 0, the X1 oscillator starts oscillating.

<3> Waiting for the stabilization of the oscillation of X1 clock
Check the OSTC register and wait for the necessary time.
During the wait time, other software processing can be executed with the internal high-speed oscillation
clock.

Cautions 1. Do not change the value of EXCLK and OSCSEL while the X1 clock is operating.

2. Set the X1 clock after the supply voltage has reached the operable voltage of the clock to
be used (see CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)).
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

218

Figure 6-30. Timing Example of Clear & Start Mode Entered by TI000 Pin Valid Edge Input
(CR000: Capture Register, CR010: Capture Register) (3/3)

(c) TOCO00 = 13H, PRM00 = 00H, CRC00 = 07H, TMCO00 = 0AH

M O S W

TMOO register L / N / Q- R / T /

0000H P

Operable bits
(TMCO003, TMCO002)

00 10

Capture & count clear input
(TI000 pin input) -

Capture register
(CR000)

Capture register C
(CRO10) 0000H M O Q S w

Capture interrupt ‘| '| '| ‘|
(INTTMO010) -|_

L

0000H L N P R T

Capture input
(TI010)

Capture interrupt
(INTTMO000)

L

This is an application example where the pulse width of the signal input to the TIO00 pin is measured.

By setting CRCO0, the count value can be captured to CR000 in the phase reverse to the falling edge of the
TI000 pin (i.e., rising edge) and to CR010 at the falling edge of the TI000 pin.

The high- and low-level widths of the input pulse can be calculated by the following expressions.

¢ High-level width = [CR010 value] — [CRO00 value] x [Count clock cycle]
e Low-level width = [CR00O0 value] x [Count clock cycle]

If the reverse phase of the TI000 pin is selected as a trigger to capture the count value to CR000, the INTTM000
signal is not generated. Read the values of CR000 and CR010 to measure the pulse width immediately after the
INTTMO10 signal is generated.

However, if the valid edge specified by bits 6 and 5 (ES101 and ES100) of prescaler mode register 00 (PRMOQO0) is
input to the TI010 pin, the count value is not captured but the INTTMOOO signal is generated. To measure the
pulse width of the TI000 pin, mask the INTTMOOO signal when it is not used.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

Figure 6-52. Example of Register Settings for Pulse Width Measurement (1/2)

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

TMC003 TMC002 TMC001 _OVFQO
[ o | o | o | o | on | on | o | o |

LH

01: Free running timer mode
10: Clear and start mode entered
by valid edge of TI000 pin.

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

CRC002 CRC001 CRC000
[ o | o [ o | o | o | 1 [ on | 1 |

—— 1: CRO0O0O0 used as capture register

0: TIO10 pin is used as capture
trigger of CR000.

1: Reverse phase of TI000 pin is
used as capture trigger of CR000.

1: CRO10 used as capture register

(c) 16-bit timer output control register 00 (TOCO00)

OSPTO0 OSPEOO TOC004 LVSO0 LVROO TOCO001 TOEOO

Lol ofofofo]ofofco]

(d) Prescaler mode register 00 (PRMO00)

ES101 ES100 ES001 ES000 3 PRM002 PRMO001 PRMO000

Selects count clock
(setting valid edge of TI000 is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection
(setting when CRCO001 = 1 is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited

11: Both edges detection
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

<R> (3) Reading of 8-bit timer counter 5n (TM5n)
TM5n can be read without stopping the actual counter, because the count values captured to the buffer are fixed
when it is read. The buffer, however, may not be updated when it is read immediately before the counter counts
up, because the buffer is updated at the timing the counter counts up.

Figure 7-21. 8-bit Timer Counter 5n (TM5n) Read Timing

Counteock __ [ | [ | | || L1 LI L i1 |
TM5n count value X 340 X 3sH X seH X 37H X 3sH X 304 X 3aH X 3BH
Read buffer X 340 X 35H :X 37H_ X 38H X__3BH

Read signal | | | |

Remark n=0to2
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CHAPTER 18 LCD CONTROLLER/DRIVER

(2) LCD display mode register (LCDM)
LCDM specifies whether to enable display operation. It also specifies whether to enable segment
pin/common pin output, gate booster circuit control, and the display mode.
LCDM is set using a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets LCDM to O0H.

Figure 18-3. Format of LCD Display Mode Register

Address: FFB1H After reset: 00H R/W

Symbol <7> <6> 5 <4> 3 2 1 0
LCDM LCDON SCOC 0 VAON 0 LCDM2 LCDM1 LCDMO
LCDON LCD display enable/disable
0 Display off (all segment outputs are deselected.)
1 Display on
SCOC Segment pin/common pin output control™*’
0 Output ground level to segment/common pin
1 Output deselect level to segment pin and LCD waveform to common pin
VAON Gate booster circuit control"™*="?
0 No gate voltage boosting
1 Gate voltage boosting
LCDM2 LCDM!1 LCDMO LCD controller/driver display mode selection
Resistance division method
Number of time slices Bias mode
1 1 1 8 Note 3 1/ Note 4
0 0 0 4 tewe? 1/3
0 0 1 g towes 1/3
0 1 0 2 Noes 1/2
0 1 1 g e 1/2
1 0 0 Static
Other than above Setting prohibited

(Note and Caution are listed on the next page.)
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CHAPTER 18 LCD CONTROLLER/DRIVER

<Key identification>

T

Vico

COMO Vict2

Vico

COM1 Vict2

Vico

SEG(KS) Vict2

+Vieo

+1/2Vico

COMO-SEG(KS) 0

-1/2Vico

-Vieo

+Vieo

+1/2Vieo

COM1-SEG(KS) 0

-1/2Vico

-Vieo

KSF

Shaded sections: Segment key scan output period

Remark During key identification, the residual charge of the LCD panel can be eliminated by outputting a signal
with an inverted relationship between its first half and latter half.
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CHAPTER 18 LCD CONTROLLER/DRIVER

Figure 18-26. Three-Time-Slice LCD Drive Waveform Examples (1/3 Bias Method)

(a) When segment key scan function is not used (KSON = 0)

TF

| Vico

Vict
COMO | | | | Ve

| Vico

V
CoM1 | | | | | vi;

| Vico
Viet

COM2 | | | | | Vi

| | Vico

Vics
SEG6 |

| Vic2

+Vico

+1/3Viep
COMO-SEG6 0
-1/3Vieo

-Vico

+Vico

+1/3Vico
COM1-SEG6 0
-1/3Vieo

-Vico

+Vico

+1/3Vieo
COM2-SEG6 0
-1/3Vieo

-Vicp
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CHAPTER 18 LCD CONTROLLER/DRIVER

Figure 18-29. Four-Time-Slice LCD Drive Waveform Examples (1/3 Bias Method)

(a) When segment key scan function is not used (KSON = 0)

I Tr |

| Vico

Vi
S e

| Vico

Vv
[ ] S

| Vico

Vi
cow T 1 |||V§;

Vico

|
coms T T 1 1

Vic2

| Vico

Vict
SEG12 |

| Vic2
Vss

+Vico

+1/3Vico
COMO-SEG12 0
-1/3Vieo

-Vico

+Vico

+1/3Vieo

COM1-SEG12 0
-1/3Viep

-Vico

Remark The waveforms for COM2 to SEG12 and COM3 to SEG12 are omitted.
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CHAPTER 18 LCD CONTROLLER/DRIVER

The output values of the SEG (KS) pin during the segment key scan output period correspond to the setting values
of port registers 14 and 15, and can be controlled by using port registers 14 and 15.

Bits 0 to 3 and bits 4 to 7 of each port register are used to control the first half and latter half of the segment key
scan output period, respectively (see (9) Port register 14 (P14) and (10) Port register 15 (P15) in 18.3).

Figure 18-37 shows the relationship between port register 14 and the segment key scan output.

Figure 18-37. Relationship Between Port Register 14 and Segment Key Scan Output
(for P140/SEG24(KS0) Pin)

<KSON = 1>
1frame period |
T
P140/SEG24(KS0) | gD BS GCD RS oD [KS) 1oD - KS
isplay outpu display outpu display output display output}

, \
’ N
, N

, \

KS | KS
first | latter
0d nd

Controlled T TControIIed
P140 by PK140
output latches  output latches

<3>
<1> Set P140 = 0, Set PK140 =1
<2> Set PK140=0
*_ —%' - <3> Set PK140 =1
<1> <2>
T : For one period of the LCD clock

LCD display : LCD indication signal output period
KS output  : Segment key scan output period

Remark During the segment key scan output period, COM will not be displayed when output.
See Figures 18-15 and 18-16 for waveform details.
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CHAPTER 19 MANCHESTER CODE GENERATOR

(d) Port mode register 3 (PM3)
This register sets port 3 input/output in 1-bit units.
When using the P32/TOHO/MCGO pin for Manchester code output, clear PM32 to 0 and clear the output
latch of P32 to 0.
PMS3 can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets these registers to FFH.

Address: FF23H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0
PM3 | 1 ‘ 1 ‘ 1 ‘ PM34 ‘ PM33 ‘ PM32 ‘ PM31 ‘ PM30 |
PM3n P3n pin I/O mode selection (n =0 to 4)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

(2) Format of "0" and "1" of Manchester code output
The format of "0" and "1" of Manchester code output in 78KO0/LF3 is as follows.

||0|| ||1 "

MCGO pin
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CHAPTER 20 REMOTE CONTROLLER RECEIVER

Set compare registers

" Operation enabled (RMEN = 1)”

Figure 20-11. Operation Flow of Type C Reception Mode

Clear RMSR and RMSCR]

Data low level
width OK?

Data high level
width OK?

Set data to RMSR

Set data to all bits
of RMSR OK?

RMSR — RMDR

Generate INTDFULL

Generate INTRERR

Clear RMSR

Clear RMSR and RMSCR

Read RMDR""®

No

Data low level

width OK?

Data high level
width OK?

Set data to RMSR

Set data to all bits
of RMSR OK?

Longer than END
interval?

Yes

Generate INTREND

Read RMSCR

‘ Yes

I:l : Hardware processing

Read RMSR

Clear RMSR and RMSCR|

Receive operation
completed

: Software processing

(User executes via program)
| Terminate operation (RMEN = 0) |

Clear RMSR, RMSCR,

(Macro automatically performs)
and RMDR

Note Read RMDR before data has been set to all the bits of RMSR.

612
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CHAPTER 26 LOW-VOLTAGE DETECTOR

Figure 26-7. Timing of Low-Voltage Detector Interrupt Signal Generation
(Detects Level of Supply Voltage (Vob)) (1/2)

(1) In 1.59 V POC mode (option byte: POCMODE = 0)

Supply voltage (Vob)

LVIMK flag
(set by software)

LVISELflag ~ —+—=—tt <35
(set by software) | v

LVIONflag <%
(set by software) ;

— e <5> Wait time

(set by software) |

LVIF flag Co
; 6> o Lo
| Note2 ! 1 1 : ; Lo
INTLVI E 5 -| -| -| -| ] |
E Note 2 : E E E E E E
LVIIF flag : | | | —| —| |
. <7> :
i Note2 Cleared by software :
LVIMD flag : . :

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 LVION is cleared (0) in a state below the LVI detection voltage, an INTLVI signal is generated and
LVIIF becomes 1.

Remark <1> to <9> in Figure 26-7 above correspond to <1> to <9> in the description of “When starting
operation” in 26.4.2 (1) When detecting level of supply voltage (Vob).
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CHAPTER 30 INSTRUCTION SET

Instruction Mnemonic Operands Bytes Clocks Operation Flag
Group Note 1 | Note 2 Z ACCY
16-bit data | MOVW rp, #word 3 6 - rp < word
transfer saddrp, #word 4 8 10 | (saddrp) < word
sfrp, #word 4 - 10 |sfrp « word
AX, saddrp 2 6 8 AX « (saddrp)
saddrp, AX 2 6 8 (saddrp) « AX
AX, sfrp 2 - 8 AX « sfrp
sfrp, AX 2 - 8 sfrp « AX
AX, rp nees o 4 - |AX<«rp
rp, AX Nt g 4 - |rp<« AX
AX, laddr16 3 10 12 |AX « (addr16)
laddr16, AX 3 10 12 | (addr16) < AX
XCHW AX, rp noes | o 4 - |AXorp
8-bit ADD A, #byte 2 4 - A, CY « A + byte X X X
operation saddr, #byte 3 6 8 |(saddr), CY « (saddr) + byte X x x
Ar s 2 4 - A CY «—A+r X X X
r, A 2 4 - LCY«r+A X X X
A, saddr 2 4 5 A, CY « A + (saddr) X x X
A, laddr16 3 8 9 A, CY « A + (addr16) X X X
A, [HL] 1 4 5 |A CY <« A+(HL) x x x
A, [HL + byte] 2 8 9 |A, CY <« A+ (HL + byte) X X x
A, [HL + B] 2 8 9 |ACY«A+(HL+B) x x x
A, [HL +C] 2 8 9 |A CY«A+(HL+C) X X x
ADDC A, #byte 2 4 - |A CY <« A+byte+CY x x x
saddr, #byte 3 6 8 (saddr), CY « (saddr) + byte + CY X X X
Ar Neted| 2 4 - |ACY«<A+r+CY x X x
r, A 2 4 - LCY«r+A+CY X X X
A, saddr 2 4 5 A, CY « A + (saddr) + CY X X X
A, laddr16 3 8 9 A, CY « A + (addr16) + C X X X
A, [HL] 1 4 5 |A CY <« A+(HL) +CY X X x
A, [HL + byte] 2 8 9 |A, CY <« A+ (HL + byte) + CY x x x
A, [HL + B] 2 8 9 |A CY<«A+(HL+B)+CY x x x
A, [HL + C] 2 8 9 A, CY <A+ (HL+C)+CY X X X
Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
2. When an area except the internal high-speed RAM area is accessed
3. Only when rp = BC, DE or HL
4. Exceptr=A"

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

736

control register (PCC).

2. This clock cycle applies to the internal ROM program.
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CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Caution The 78K0/LF3 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 not liable for
problems occurring when the on-chip debug function is used.

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

Parameter Symbol Conditions Ratings Unit

Supply voltage Voo -0.51t0 +6.5
Vss -0.5t0 +0.3 \%
AVree? -0.5t0 Voo + 0.3%"" \Y
AVss"e? -0.5to +0.3 \

REGC pin input voltage Vireac -0.5t0 + 3.6 \

and -0.5 to Voo
Input voltage Vi P10 to P17, P20 to P27, P30 to P34, -0.3 to Voo + 0.3""" \%

P40 to P47, P80 to P83, P90 to P93,

P100 to P103, P110 to P113, P120 to P124,
P130 to P133, P140 to P143, P150 to P153,
X1, X2, XT1, XT2, FLMDO, RESET

Output voltage Vo -0.3 to Voo + 0.3"*"
Analog input voltage Van ANIO to ANI7 ™2, -0.3 to AVrer + 0.3""" v
DS0- to DS2-""**, DS0+ to DS2+"** and -0.3 to Voo + 0.3"""
REF+"** —0.5 to AVrer + 0.3"""
REF-"* -0.5t0+ 0.3 \Y

Notes 1. Must be 6.5V or lower.
2. ©PD78F048x and 78F049x only.
3. ©PD78F049x only.

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 that

ensure that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port pins.
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CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard products

Tcy vs. Vob (Main System Clock Operation)
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Supply voltage Voo [V]

AC Timing Test Points (Excluding External Main System Clock)

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

External Main System Clock Timing

1/fexcik

texcLkL texcLkH

0.8Voo (MIN.)
EXCLK

N K 0-2Voo (MAX.)
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