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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Special Function Register List (1/5)

Address Special Function Register (SFR) Name Symbol R/W Manipulatable Bit Unit After
1 Bit 8Bits | 16Bits | Feset
FFOOH Receive buffer register 6 RXB6 R - N - FFH
FFO1H Port register 1 P1 R/W N N - 00H
FFO2H Port register 2 P2 R/W \/ y - 00H
FFO3H | Port register 3 P3 R/W y y — O0H
FFO4H Port register 4 P4 R/W N N - 00H
FFO5H Transmit buffer register 6 TXB6 R/W - N - FFH
FFO6H A/D conversion result register™® ADCR R - - N 0000H
FFO7H A/D conversion result register (H)"* ADCRH R - \ - OO0H
FFO8H Port register 8 P8 R/W \/ y - 00H
FFOAH | Port register 10 P10 R/W y y — O0H
FFOBH | Port register 11 P11 R/W N N - 00H
FFOCH | Port register 12 P12 R/W \/ y - 00H
FFOEH | Port register 14 P14 R/W y y — O0H
FFOFH | Port register 15 P15 R/W N N - 00H
FF10H 16-bit timer counter 00 TMO00 R - - v 0000H
FF11H
FF12H 16-bit timer capture/compare register 000 CRO000 R/W - - \ 0000H
FF13H
FF14H 16-bit timer capture/compare register 010 CRO10 R/W - - N 0000H
FF15H
FF16H 8-bit timer counter 50 TM50 R - N - 00H
FF17H | 8-bit timer compare register 50 CR50 R/W — \ — OOH
FF18H 8-bit timer H compare register 00 CMPO0 R/W - N - 00H
FF19H 8-bit timer H compare register 10 CMP10 R/W - N - O0H
FF1AH 8-bit timer H compare register 01 CMPO1 R/W - N - 00H
FF1BH 8-bit timer H compare register 11 CMP11 R/W - \ - 00H
FF1FH Serial I/O shift register 10 SI010 R - N - 00H
FF20H | Port function register 1 PF1 R/W y y - 00H
FF21H Port mode register 1 PM1 R/W N N - FFH
FF22H Port mode register 2 PM2 R/W \/ V - FFH
FF23H Port mode register 3 PM3 R/W \/ \/ - FFH
FF24H Port mode register 4 PM4 R/W N N - FFH
FF28H Port mode register 8 PM8 R/W \/ \/ - FFH
FF2AH Port mode register 10 PM10 R/W N N - FFH
FF2BH | Port mode register 11 PM11 R/W N N - FFH
FF2CH | Port mode register 12 PM12 R/W \/ N - FFH
FF2EH Port mode register 14 PM14 R/W N N - FFH
FF2FH | Port mode register 15 PM15 R/W N N - FFH

Note PD78F043x only.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

6.3

Registers Controlling 16-Bit Timer/Event Counter 00

Registers used to control 16-bit timer/event counter 00 are shown below.

Q)

156

16-bit timer mode control register 00 (TMCO00)
Capture/compare control register 00 (CRCO00)
16-bit timer output control register 00 (TOCO00)
Prescaler mode register 00 (PRMOO0)

Input switch control register (ISC)

Port mode register 3 (PM3)

Port register 3 (P3)

16-bit timer mode control register 00 (TMCO00)

TMCOO is an 8-bit register that sets the 16-bit timer/event counter 00 operation mode, TMOO clear mode, and
output timing, and detects an overflow.

Rewriting TMCOO is prohibited during operation (when TMCO003 and TMCO002 = other than 00). However, it can
be changed when TMCO003 and TMCO002 are cleared to 00 (stopping operation) and when OVFOO is cleared to 0.
TMCOO can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets TMCOO0 to 00H.

Caution 16-bit timer/event counter 00 starts operation at the moment TMC002 and TMCO003 are set to

values other than 00 (operation stop mode), respectively. Set TMC002 and TMCO003 to 00 to
stop the operation.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

(5) Input switch control register (ISC)

The input source to TIO00 becomes the input signal from the P33/TI000 pin, by setting ISC1 to 0.

ISC can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets ISC to 00H.

Figure 6-10. Format of Input Switch Control Register (ISC)

Address: FF4FH After reset: 0O0H R/W

Symbol 7 6 5 4 3 2 1 0
ISC 0 0 ICS5 ICS4 ICS3 ICS2 ICS1 ICSO
ICS5 ICS4 TxD6, RxD6 input source selection
0 0 TxD6:P112, RxD6: P113
1 0 TxD6:P13, RxD6: P12
Other than above Setting prohibited
ISC3 RxD6/P113 input enabled/disabled
0 RxD6/P113 input disabled
1 RxD6/P113 input enabled
1ISC2 TI52 input source control
0 No enable control of TI52 input (P34)
1 Enable controlled of TI52 input (P34)"®"
ISC1 TIO00 input source selection
0 TI000 (P33)
1 RxD6 (P12 or P113""°?)
1ISCO INTPO input source selection
0 INTPO (P120)
1 RxD6 (P12 or P113""°?)

Notes 1. TI52 input is controlled by TOH2 output signal.
2. TIO00 and INTPO inputs are selected by ISC5 and ISC4.
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

7.4 Operations of 8-Bit Timer/Event Counters 50, 51, and 52

7.4.1 Operation as interval timer

8-bit timer/event counter 5n operates as an interval timer that generates interrupt requests repeatedly at intervals

of the count value preset to 8-bit timer compare register 5n (CR5n).

When the count value of 8-bit timer counter 5n (TM5n) matches the value set to CR5n, counting continues with the

TM5n value cleared to 0 and an interrupt request signal (INTTM5n) is generated.

The count clock of TM5n can be selected with bits 0 to 2 (TCL5n0 to TCL5n2) of timer clock selection register 5n

(TCL5n).

<1> Set the registers.

e TCL5n: Select the count clock.

e CRb5n: Compare value

e TMC5n: Stop the count operation

(TMC50 = 0000xxx0B, TMC51 = TMC52 = 00000000B x = Don't care)

<2> After TCE5n =1 is set, the count operation starts.
<3> If the values of TM5n and CR5n match, INTTM5n is generated (TM5n is cleared to 00H).
<4> [INTTMb5n is generated repeatedly at the same interval.

Set TCE5n to 0 to stop the count operation.

Caution Do not write other values to CR5n during operation.

Remarks 1. For how to enable the INTTM5n signal interrupt, see CHAPTER 19 INTERRUPT FUNCTIONS.

2.n=0to2
Figure 7-14. Interval Timer Operation Timing (1/2)

(a) Basic operation

[N S|

TMsn countvalue __ 00H X01HX X N X 00HXO01HX X N XoonXotHY X N X
A A A '
Count start Clear Clear E
oren T T
1 1 1
TCE5n I ! [ |
INTTMSn ] H N

A

Interrupt acknowledged Interrupt acknowledged

Interval time Interval time

Remark Intervaltime = (N + 1) xt
N = 01H to FFH
n=0to2
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CHAPTER 11 BUZZER OUTPUT CONTROLLER

(2) Port mode register 3 (PM3)
This register sets port 3 input/output in 1-bit units.
When using the P33/TI000/RTCDIV/RTCCL/BUZ/INTP2 pin for buzzer output, clear PM33 and the output
latches of P33 to 0.
PMS is set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets PM3 to FFH.

Figure 11-3. Format of Port Mode Register 3 (PM3)

Address: FF23H Afterreset: FFH R/W

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

11.4 Operations of Buzzer Output Controller
The buzzer frequency is output as the following procedure.
<1> Select the buzzer output frequency with bits 5 and 6 (BCS0, BCS1) of the clock output selection register

(CKS) (buzzer output in disabled status).
<2> Set bit 7 (BZOE) of CKS to 1 to enable buzzer output.
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CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (4PD78F043x only)

@)

®)

©)

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

Caution When data is read from ADCR and ADCRH, a wait cycle is generated. Do not read data from
ADCR and ADCRH when the CPU is operating on the subsystem clock and the peripheral
hardware clock is stopped. For details, see CHAPTER 31 CAUTIONS FOR WAIT.

Controller

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

AVREF pin

This pin inputs an analog power/reference voltage to the A/D converter. When using at least one port of port 2 as
a digital port or for segment output, set it to the same potential as the Vb pin.

The signal input to ANIO to ANI5 is converted into a digital signal, based on the voltage applied across AVrer and
AVss.

(10) AVss pin

This is the ground potential pin of the A/D converter. Always use this pin at the same potential as that of the Vss
pin even when the A/D converter is not used.

(11) A/D converter mode register (ADM)

This register is used to set the conversion time of the analog input signal to be converted, and to start or stop the
conversion operation.

(12) A/D port configuration register 0 (ADPCO0)

This register switches the ANIO/P20 to ANI5/P25 pins to analog input of 10-bit successive approximation type A/D
converter or digital I/O of port.

(13) Analog input channel specification register (ADS)

This register is used to specify the port that inputs the analog voltage to be converted into a digital signal.

(14) Port mode register 2 (PM2)

This register switches the ANIO/P20 to ANI5/P25 pins to input or output.

(15) Port function register 2 (PF2)

This register switches the ANIO/P20 to ANI5/P25 pins to I/O of port, analog input of A/D converter, or segment
output.
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CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (4PD78F043x only)

Figure 12-9. Format of A/D Port Configuration Register 0 (ADPCO0)

Address: FF8FH After reset: 08H R/W

Symbol 7 6 5 4 3 2 1 0
ADPCO 0 0 0 0 0 ADPCO02 | ADPCO1 | ADPCO00
ADPCO02 | ADPCO1 | ADPCO00 Digital I/O (D)/analog input (A) switching
P25/ P24/ P23/ P22/ P21/ P20/
ANI5 ANI4 ANI3 ANI2 ANN ANIO
0 0 0 A A A A A
0 0 1 A A A D
0 1 0 A A A A D D
0 1 1 A A A D D D
1 0 0 A A D D D D
1 0 1 A D D D D D
1 1 0 D D D D D D
Other than above Setting prohibited

Cautions 1. Set the channel used for A/D conversion to the input mode by using port mode register 2

(PM2).

2. Do not set the pin set by ADPCO as digital /0 by ADS, ADDS1, or ADDSO.

3. If data is written to ADPCO, a wait cycle is generated. Do not write data to ADPCO when the
CPU is operating on the subsystem clock and the peripheral hardware clock is stopped. For
details, see CHAPTER 31 CAUTIONS FOR WAIT.

4. If pins ANIO/P20/SEG23 to ANI5/P25/SEG18 are set to segment output pins via the PF2
register, output is set to segment output, regardless of the ADPCO setting.
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CHAPTER 13 SERIAL INTERFACE UARTO

Q)

()

(©)

320

Receive buffer register 0 (RXB0)

This 8-bit register stores parallel data converted by receive shift register 0 (RXS0).

Each time 1 byte of data has been received, new receive data is transferred to this register from receive shift
register 0 (RXS0).

If the data length is set to 7 bits the receive data is transferred to bits 0 to 6 of RXB0O and the MSB of RXBO is
always 0.

If an overrun error (OVEOQ) occurs, the receive data is not transferred to RXBO.

RXBO can be read by an 8-bit memory manipulation instruction. No data can be written to this register.

Reset signal generation and POWERQO = 0 set this register to FFH.

Receive shift register 0 (RXS0)
This register converts the serial data input to the RxDO pin into parallel data.
RXS0 cannot be directly manipulated by a program.

Transmit shift register 0 (TXSO0)

This register is used to set transmit data. Transmission is started when data is written to TXSO0, and serial data is
transmitted from the TxDO pins.

TXSO0 can be written by an 8-bit memory manipulation instruction. This register cannot be read.

Reset signal generation, POWERO = 0, and TXEO = 0 set this register to FFH.

Cautions 1. Set transmit data to TXS0 at least one base clock (fxcLko) after setting TXEO = 1.

2. Do not write the next transmit data to TXSO before the transmission completion interrupt
signal (INTSTO) is generated.
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CHAPTER 14 SERIAL INTERFACE UART6

14.4.4 Calculation of baud rate

M

Notes 1.

374

Baud rate calculation expression

The baud rate can be calculated by the following expression.

fxcLke
2xk

e Baud rate =

[bps]

fxcLke:  Frequency of base clock selected by TPS63 to TPS60 bits of CKSR6 register

k: Value set by MDL67 to MDL60 bits of BRGCS6 register (k =4, 5, 6, ..., 255)

Table 14-4. Set Value of TPS63 to TPS60

TPS63 TPS62 TPS61 TPS60 Base Clock (fxciks) Selection™™"

frrs = frrs = frrs = frRs =

2 MHz 5 MHz 8 MHz 10 MHz
0 0 0 frrs"™? | 2 MHz 5 MHz 8 MHz 10 MHz
0 0 1 fers/2 |1 MHz 25MHz |4 MHz 5 MHz
0 0 1 0 frrs/2® | 500 kHz | 1.25 MHz |2 MHz 2.5 MHz
0 0 1 1 frrs/2° | 250 kHz |625kHz |1 MHz 1.25 MHz
0 1 0 0 frrs/2' |125kHz |312.5kHz |500 kHz | 625 kHz
0 1 0 1 fers/2° | 62.5 kHz | 156.25 kHz| 250 kHz 312.5 kHz
0 1 1 0 frrs/2° | 31.25 kHz | 78.13kHz | 125 kHz | 156.25 kHz
0 1 1 1 frrs/2” | 15.625 kHz| 39.06 kHz | 62.5 kHz | 78.13 kHz
1 0 0 0 fers/2® | 7.813 kHz | 19.53 kHz | 31.25 kHz | 39.06 kHz
1 0 0 1 frrs/2° | 3.906 kHz | 9.77 kHz | 15.625kHz | 19.53 kHz
1 0 1 0 frrs/2'° | 1.953 kHz | 4.88 kHz |7.813 kHz | 9.77 kHz
1 0 1 1 TM50 output™*®®

Other than above Setting prohibited

frrs operating frequency varies depending on the supply voltage.
e Vbb=2.71t05.5V: frrs < 10 MHz

e Vob=1.8t02.7 V: frrs < 5 MHz
2. If the peripheral hardware clock (frrs) operates on the internal high-speed oscillation clock (frH) (XSEL
=0), when 1.8 V < Vbbp < 2.7 V, the setting of TPS63 = TPS62 = TPS61 = TPS60 = 0 (base clock: frrs)

is prohibited.

3. When selecting the TM50 output as the base clock, start the operation of 8-bit timer/event counter 50

first and then enable the timer F/F inversion operation (TMC501 = 1).
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CHAPTER 15 SERIAL INTERFACE CSI10

Figure 15-7. Timing of Clock/Data Phase

(a) Type 1: CKP10 =0, DAP10 =0, DIR10=0

SCK10 i

SI10 capture : | | | | | | | |

SO10 5 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO
Writing to SOTB10 or n
reading from SIO10 ;

csiFio ~ L II
CSOT10 '. I_.

(b) Type 2: CKP10 =0, DAP10 =1, DIR10 = 0

SCK10 i

SI10 capture : | | | | | | | [ ¢

S010 X D7 X D6 X D5 X D2 X D3 X D2 X D1 X Do X
Writing to SOTB10 or I-l '
reading from SIO10 ;

csiFio ~ L II
CSOT10 '. '.

(c) Type 3: CKP10 =1, DAP10 =0, DIR10=0

SCK10 1
SI10 capture : | | | | | | | |

SO10 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X D0
Writing to SOTB10 or I-l '
reading from SIO10

CSIIF10 | I
CSOT10 l l

(d) Type 4: CKP10 =1, DAP10 =1, DIR10 = 0

SCK10 1
SI10 capture : | | | | | | | [ ¢

S010 X D7 X D6 X D5 X Dz X D3 X D2 X b1 X Do X
Writing to SOTB10 or I-l '
reading from SIO10

CSIIF10 | I
CSOT10 l I_

Remark The above figure illustrates a communication operation where data is transmitted with the MSB first.
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CHAPTER 16 LCD CONTROLLER/DRIVER

(3) LCD clock control register (LCDCO0)
LCDCO specifies the LCD source clock and LCD clock.
The frame frequency is determined according to the LCD clock and the number of time slices.
LCDCO is set using a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets LCDCO to 00H.

Figure 16-4. Format of LCD Clock Control Register

Address: FFB2H After reset: 00H R/W

Symbol 7 6 5 4 2 1 0
LCDCO 0 LCDC6 LCDC5 LCDC4 LCDC2 LCDC1 LCDCO
LCDC6 LCDC5 LCDC4 LCD source clock (fLco) selection
0 0 0 fxr (32.768 kHz)
0 0 1 frrs/2°
0 1 0 frrs/2’
0 1 1 frrs/2°
1 0 0 fru/2°
Other than above Setting prohibited
LCDC2 LCDCH LCDCO LCD clock (LCDCL) selection
0 0 0 feo/2*
0 0 1 fLen/2®
0 1 0 fLeo/2°
0 1 1 feo/2
1 0 0 feo/2®
1 0 1 feo/2®
Other than above Setting prohibited

Caution Bits 3 and 7 must be set to 0.
Remarks 1. fx1: XT1 clock oscillation frequency
2. frms:
3. fmL:

Peripheral hardware clock frequency
Internal low-speed oscillation clock frequency
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CHAPTER 18 REMOTE CONTROLLER RECEIVER

18.4 Operation of Remote Controller Receiver
The following remote controller reception mode is used for this remote controller receiver.
e Type A reception mode with guide pulse (half clock)

18.4.1 Format of type A reception mode

Figure 18-6 shows the data format for type A.

Figure 18-6. Example of Type A Data Format

0.6 ms
2.4ms 1.2ms! 1.8ms [

RIN

Data !

Data |
5 Pl

! Data '
A o

Guide pulse | “ : D“aia:

Data
0 “y

0

Data

Data
1 «ry»

0

Data
“q7

INTRIN _” |-|_|-| ” ” ”_H

INTGP

INTDFULL % H_sg ‘
T
1 ii

RMDLL: : RMER

—

18.4.2 Operation flow of type A reception mode

Figure 18-7 shows the operation flow.

Cautions 1. When INTRERR is generated, RMSR and RMSCR are automatically cleared immediately.

2. When data has been set to all the bits of RMSR, the following processing is automatically
performed.
¢ The value of RMSR is transferred to RMDR.
¢ INTDFULL is generated.
¢ RMSR is cleared.
RMDR must then be read before the next data is set to all the bits of RMSR.

3. When INTREND has been generated, read RMSCR first followed by RMSR.
When RMSR has been read, RMSCR and RMSR are automatically cleared.
If INTREND is generated, the next data cannot be received until RMSR is read.

4. RMSR, RMSCR, and RMDR are cleared simultaneously to operation termination (RMEN = 0).
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CHAPTER 20 KEY INTERRUPT FUNCTION

20.1 Functions of Key Interrupt

A key interrupt (INTKR) can be generated by setting the key return mode register (KRM) and inputting a falling
edge to the key interrupt input pins (KRO to KR4).

Table 20-1. Assignment of Key Interrupt Detection Pins

Flag Description
KRMO Controls KRO signal in 1-bit units.
KRM1 Controls KR1 signal in 1-bit units.
KRM2 Controls KR2 signal in 1-bit units.
KRM3 Controls KR3 signal in 1-bit units.
KRM4 Controls KR4 signal in 1-bit units.

20.2 Configuration of Key Interrupt
The key interrupt includes the following hardware.

Table 20-2. Configuration of Key Interrupt

ltem Configuration

Control register Key return mode register (KRM)

Figure 20-1. Block Diagram of Key Interrupt

KR4 (1 )
KR3 ODi

KR2

INTKR

KR1

KRO

[ 0 | o | o [KRM4|KRM3]KRM2|KRM1|KRMO|
Key return mode register (KRM)
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CHAPTER 21 STANDBY FUNCTION

Table 21-2. Operation in Response to Interrupt Request in HALT Mode

Release Source MKxx PRxx IE ISP Operation
Maskable interrupt 0 0 0 X Next address
request instruction execution

0 0 1 X Interrupt servicing
execution

0 1 0 1 Next address

0 1 % 0 instruction execution

0 1 1 1 Interrupt servicing
execution

1 X X X HALT mode held

Reset - - X X Reset processing

x: don’t care
21.2.2 STOP mode

(1) STOP mode setting and operating statuses
The STOP mode is set by executing the STOP instruction, and it can be set only when the CPU clock before the
setting was the main system clock.

Caution Because the interrupt request signal is used to clear the standby mode, if there is an interrupt
source with the interrupt request flag set and the interrupt mask flag reset, the standby mode is
immediately cleared if set. Thus, the STOP mode is reset to the HALT mode immediately after
execution of the STOP instruction and the system returns to the operating mode as soon as the
wait time set using the oscillation stabilization time select register (OSTS) has elapsed.

The operating statuses in the STOP mode are shown below.
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CHAPTER 24 LOW-VOLTAGE DETECTOR

Figure 24-7. Timing of Low-Voltage Detector Interrupt Signal Generation
(Detects Level of Supply Voltage (Vob)) (2/2)

(2) In 2.7 V/1.59 V POC mode (option byte: POCMODE = 1)

Supply voltage (Vob)

Vivi

27V(YP) |
VpPoc=1.59 V (TYP.) |----~*-

't-Note 3-m-! Time

LVIMK flag —— 5

(set by software)

E 1> ! :

iNote 1 8> Cleared by software !

LVISEL flag e : :

(set by software) L o : : :
LVION flag <> — 5

(set by software) ' ; ; :
<> : : :

LVIF flag ] 5"5
oA e : : : b
! Note2 : : : : Lo
INTLVI : " _| ] _| ] _| 5
E Note 2 E E E E E E
LVIIF flag 5 |—| | | | _| _| :
E <7> !
' note2 Cleared by software :
LVIMD flag | . :
(set by software) L ' - :

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 24-7 above correspond to <1> to <9> in the description of “When starting
operation” in 24.4.2 (1) When detecting level of supply voltage (Vob).
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CHAPTER 26 FLASH MEMORY

Figure 26-3. Example of Wiring Adapter for Flash Memory Writing in UART (UART6) Mode

——————© Voo (271055 V)
——© GND

O

O

52 51 50 49 48 47 46 45 44 43 42 41 40
1 39 O

38 O
37
O 36
35
34
33
32
9 31
10

11Note zg
12 28

13 27
14 15 16 17 18 19 20 21 21 23 24 25 26

o | GND
o VDD
VDD2

o N O O b~ W DN

ot

© © © 0O O 0

SISO SCK CLKNet® /RESET FLMDO

WRITER INTERFACE
Note The above figure illustrates an example of wiring when using the clock output from the PG-FP4 or FL-PR4.

When using the clock output from the PG-FPL3 or FP-LITES, connect CLK to X1/P121 (pin 12), and connect
its inverted signal to X2/EXCLK/P122 (pin 11).
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CHAPTER 28 INSTRUCTION SET

28.3 Instructions Listed by Addressing Type

(1) 8-bit instructions
MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL, RORC,
ROLC, ROR4, ROL4, PUSH, POP, DBNZ

Second Operand | #byte A e sfr saddr |laddri6| PSW [DE] [HL] |[HL+byte]| $addr16 1 None
[HL + B]
First Operand [HL + C]
A ADD MOV |[MOV |MOV |[MOV |MOV |[MOV |MOV |[MOV ROR
ADDC XCH |XCH |[XCH |XCH XCH |XCH |XCH ROL
SuB ADD ADD |ADD ADD |ADD RORC
SUBC ADDC ADDC |ADDC ADDC |ADDC ROLC
AND SuUB SuB SuB SuB SuUB
OR SUBC SUBC |SUBC SUBC |SUBC
XOR AND AND |AND AND |AND
CMP OR OR OR OR OR
XOR XOR |XOR XOR |XOR
CMP CMP |CMP CMP |CMP
r MOV | MOV INC
ADD DEC
ADDC
SUB
SUBC
AND
OR
XOR
CMP
B,C DBNZ
sfr MOV | MOV
saddr MOV | MOV DBNZ INC
ADD DEC
ADDC
SUB
SUBC
AND
OR
XOR
CMP
laddr16 MOV
PSW MOV | MOV PUSH
POP
[DE] MOV
[HL] MOV ROR4
ROL4
[HL + byte] MOV
[HL + B]
[HL +C]
X MULU
C DIVUW

Note Except ‘r=A"
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CHAPTER 29 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard products

X1 Oscillator Characteristics
(TA=-40to +85°C,1.8 V< Vbp<5.5V,Vss=AVss=0V)

Resonator | Recommended Circuit Parameter Conditions MIN. | TYP. | MAX. | Unit
Ceramic | | X1 clock 27V<Vopb<55V 2.0 10.0 | MHz
resonator :VSS X1 X2 oscillation

frequency (fx)"

i 0!

T CZ“; 1.8V<Vop<27V 2.0 5.0

r
Crystal | | X1 clock 27V<Vopb<55V 2.0 10.0 | MHz
resonator Ves X1 X2 oscillation

frequency (fx)"™

T 1)

{|C1p Cosi 1.8V<Von<27V 2.0 5.0

T

Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.

Cautions 1.

When using the X1 oscillator, wire as follows in the area enclosed by the broken lines in the
above figures 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.

Since the CPU is started by the internal high-speed oscillation clock after a reset release, check
the X1 clock oscillation stabilization time using the oscillation stabilization time counter status
register (OSTC) by the user. Determine the oscillation stabilization time of the OSTC register
and oscillation stabilization time select register (OSTS) after sufficiently evaluating the
oscillation stabilization time with the resonator to be used.

Remark For the resonator selection and oscillator constant, customers are requested to either evaluate the

oscillation themselves or apply to the resonator manufacturer for evaluation.

586
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CHAPTER 29 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

(c) CSI10 (Master mode, SCK10... internal clock output)

Standard products

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK10 cycle time tkey1 27V<Vop<55V 250 ns
1.8V<Vop<27V 500 ns
SCK10 high-/low-level width tiH1, 27V<Vob<55V tkev1/2 — ns
trLt 25N
1.8V<Vmm<27V tkev1/2 — ns
50Note1
SI10 setup time (to SCK10T) tsik1 27V<Vopb<55V 80 ns
1.8V<Vop<27V 170 ns
S110 hold time (from SCK10T) tksi 30 ns
Delay time from SCK10J to tkso1 C =50 pF"*? 40 ns
SO10 output
Notes 1. This value is when high-speed system clock (fxH) is used.
2. Cisthe load capacitance of the SCK10 and SO10 output lines.
(d) CSI10 (Slave mode, SCK10... external clock input)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK10 cycle time tkey2 400 ns
SCK10 high-/low-level width tKH2, tkevz/2 ns
kL2
SI10 setup time (to SCK10T) tsike 80 ns
S110 hold time (from SCK10T) tksi2 50 ns
Delay time from SCK10J to tksoz C=50pF [27V<Vopb<55V 120 ns
SO10 output - 18V<Voo<27V 165 ns
Note C is the load capacitance of the SO10 output line.
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CHAPTER 29 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard products

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vpoc 1.44 1.59 1.74 \
Power supply voltage rise tpTH Voo: 0 V — change inclination of Vroc 0.5 V/ms
inclination
Minimum pulse width tPw 200 Us

POC Circuit Timing

Supply voltage
(Vop)

Detection voltage (MAX.) }-------cccaam- B
Detection voltage (TYP.) [---------------- R e R e R EEEED
Detection voltage (MIN.)

E ] tew ]
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.)) | teuet POCMODE (option byte) = 0, 3.6 ms
(Voo: 0V - 1.8 V) when RESET input is not used
Maximum time to rise to 1.8 V (Voo (MIN.)) | teup2 POCMODE (option byte) = 0, 1.9 ms
(releasing RESET input — Vob: 1.8 V) when RESET input is used
Supply Voltage Rise Time Timing
¢ When RESET pin input is not used e When RESET pin input is used
Supply voltage Supply voltage
(Voo) (Vo)
18V [rommmmmmmmee ————————————————————————————————————————————————— 18V [rommmmmmmmee —————————————————————————————————————————————————
VPOC oo 777777777777777777777777777777777777777777777777
}<—>‘ Time : : Time
tPuP1 1 l
RESET pin 1|<+}
tPupP2
2.7 V POC Circuit Characteristics (Ta = —40 to +85°C, Vss = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage on application of supply | Vooroc | POCMODE (option bye) = 1 2.50 2.70 2.90 \
voltage
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